MICROCHIP MEC142x

Keyboard and Embedded Controller Products for
Notebook PC

Common Features + System to EC Message Interface
. 3.3V and 1.8V Operation - One Embedded Memory Interface

- ACPI 3.0 Compliant - I;ost.:erl_arl orVPV:.arzlleI |TQOSOl(J:r;)'e SRAM T
* VTR (standby) and VBAT Power Planes - rrovides Two Tindows fo Ln-tLhip or

] Host Access
- Low Standby Current in Sleep Mode - Two Register Mailbox Command Interface
» Configuration Register Set

- Mailbox Registers Interface
- Compatible with ISA Plug-and-Play Standard

- Thirty-two 8-Bit Scratch Registers
- EC-Programmable Base Address - Two Register Mailbox Command Interface
* MIPS32® M14K™ Microcontroller Core

) ) i - Two Register SMI Source Interface
- microMIPS-Compatible Instruction Set - Five ACPI Embedded Controller Interfaces
- High-performance Multiply/Divide Unit

p ble clock f ies: 48MH - Four EC Interfaces

- Programmable clock frequencies: z, )

12MHz, 3MHz, and 1MHz One Power Management Interface
» 8042 Emulated Keyboard Controller

- Sleep mode

- 2-wire Debug Interface (ICSP) - 8042 Style Host Interface

- 6 Breakpoints (4-instruction; 2-data) i Eortt?Al}eEf;g QZFOMtSCUIESO:ESET
- Enhanced to Support Debug in Heavy and T ras as -

Deep Sleep States » Vectored Interrupt Controller
+ Secure Boot ROM Loader - Maskable Interrupt controller
- Maskable Hardware Wake-Up Events

- 2 Code Images in Shared Flash Supported
- Supports legacy aggregated mode

- Crisis Recovery over Keyboard matrix Scan Pins . )

- Supports CRC-32 and AES-128 Encryption - Supports Vector Generation per Status Bit
« Enhanced Serial Peripheral Interface (eSPI) * Battery Backed Resources

- Intel eSPI Specification compliant - VBAT-Powered Control Interface (VCI)

- Support for Slave Attached Flash Sharing - 2Active-low VCI Inputs

(SAFS) - 1 Active-high VCI Input
- Support for Master Attached Flash Sharing -1 Active-high VCI Output Pin
(MAFS) - Optional filter and latching
- Supports four channels/interfaces: - Power-Fail Status Register
- Peripheral channel Interface - 64 Bytes Battery Powered SRAM
- Virtual Wire Interface - Battery-Powered General Purpose Output
- Out of Band Channel Interface (BGPO)
- Flash Channel Interface * 32kHz Clock Source
- Supports EC Bus Master to Host Memory - Internal 32kHz Oscillator
- Supports up to 66 MHz maximum operating fre- - External 32kHz Clock Source
quency - 32kHz Crystal (XTAL) Supported
» LPC Host Interface - Single-Ended 32kHz Clock Source
- LPC Specification 1.1 Compatible * Trace FIFO Debug Port (TFDP)
- LPC I/0 and Memory Cycles Decoded * Internal DMA Controller
- Supports optional signals: CLKRUN#, LPCPD#, - Hardware or Firmware Flow Control
SERIRQ, SMi#, EC_SCIH# (ACPI PME Event) - Firmware Initiated Memory-to-Memory transfers
- Suppccj)rts 19.2 MHz to 33 MHz nominal bus clock - 11-Hardware DMA Channels support five SMBus
speeds
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Master/Slave Controllers and one SPI Controller
- Hardware CRC-32 Generator on Channel 0
* Programmable 16-bit Timer
- Four 16-bit Auto-restarting Timer Instances

- Two Operating Modes per Instance: Continuous
and One-shot.

e 32-bit RTOS Timer
- Runs Off 32kHz Clock Source

- Continues Counting in all the Chip Sleep States
Regardless of Processor Sleep State

- Counter is Halted when Embedded Controller is
Halted (e.g., JTAG debugger active, break
points)

- Generates wake-capable interrupt event

» Watch Dog Timer (WDT)
» Hibernation Timer Interface
- One 32.768 KHz Driven Timer

- Programmable Wake-up from 0.5ms to 128 Min-
utes

* Week Timer

Product Dependent Features

* Internal Memory
- Boot ROM
- 32 kB Data Optimized SRAM

- Code Optimized SRAM Options from 96 kB to
160 kB

- 64 Bytes Battery Powered SRAM
» Keyboard Matrix Scan Controller
- Supports 18x8 Matrix
- Pre-Drive Mode Supported
» Up To Five EC-based SMBus 2.0 Host Controllers
- Allows Master or Dual Slave Operation

- Controllers are Fully Operational on Standby
Power

- I2C Datalink Compeatibility Mode
- Multi-Master Capable

- Supports Clock Stretching

- Programmable Bus Speeds

- 1 MHz Capable

- SMBus Time-outs Interface

- Up to 7 Port Flexible Multiplexing

- Up to 6 ports with 1.8V or 3.3V Configurable
Input Threshold

- 1 port with VTT level signaling (i.e., AMD SB-

TSI Port)
- Supports DMA Network Layer
* Up To Two PS/2 Controllers
- Independent Hardware Driven PS/2 Ports
- Fully functional on Main and/or Suspend Power

- System Power Present Input Pin

- Week Alarm Event only generated when Sys-
tem Power is Available

- Power-up Event

- Week Alarm Interrupt with 1 Second to 8.5 Year
Time-out

- Sub-Week Alarm Interrupt with 0.50 Seconds -
72.67 hours time-out

- 1 Second and Sub-second Interrupts

Port 80 BIOS Debug Port

- Two Ports, Assignable to Any LPC 10 Address

- 24-bit Timestamp with Adjustable Timebase

- 16-Entry FIFO

PECI Interface 3.0

Two Programmable Comparators

- Independent Outputs per Comparator

- Voltage Reference Input Pin

- Can be used for Thermistor Voltage Sensing

Integrated Standby Power Reset Generator

XNOR Test Mode

- PS/2 Edge Wake Capable

- 3.6V Tolerant I/O Suitable for Internal Board
Routing

General Purpose I/O Pins
- Inputs
- Asynchronous rising and falling edge wakeup
detection Interrupt High or Low Level
- Outputs:
- Push Pull or Open Drain output
- Programmable power well emulation
- Pull up or pull down resistor control

- Automatically disabling pull-up resistors when
output driven low

- Automatically disabling pull-down resistors
when output driven high

- Group- or individual control of GPIO data

- Over voltage and under voltage support (not all
pins have both)

- Two regions of configurable 1.8V or 3.3V 1/O

* Up To Three LEDs

- Programmable Blink Rates

- Piecewise Linear Breathing LED Output Control-
ler

- Provides for programmable rise and fall
waveforms

- Operational in EC Sleep States

* One Serial Peripheral Interface (SPI) Controller

- Master Only SPI Controller
- Mappable to three ports (only 1 port active at a

DS00002343C-page 2
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time)

- 1 shared SPI Interface
- 1 General Purpose SPI Interface (package

dependent)

- 1 Crisis recovery SPI Interface (located on
Keyboard Matrix Scan connector)

- Dual and Quad I/O Support
- Flexible Clock Rates

- Support for 1.8V and 3.3V slave devices

- SPI Burst Capable

- SPI Controller Operates with Internal DMA Con-
troller with CRC Generation

ADC Interface

- Up to 8 Channels
- 10-bit Conversion in 10us

- Integral Non-Linearity of £0.5 LSB; Differential
Non-Linearity of +0.5 LSB

- External Analog Voltage Reference

FAN Support

- Up to 8 Programmable Pulse-Width Modulator

(PWM) Outputs, for Fan or General Use

- Multiple Clock Rates

Products

- 16-Bit ON & 16-Bit OFF Counters
Up to Four Fan Tachometer Inputs
- 16 Bit Resolution

Two Buffered PCI Reset Outputs

Universal Asynchronous Receiver Transmitter
(UART)

Full function Serial Port or 2-Pin Debug Port
(product dependent)

High Speed NS16C550A Compatible UART with
Send/Receive 16-Byte FIFOs

Accessible from Host and EC

Full Duplex Operation

Programmable Input/output Pin Polarity Inver-
sion

Programmable Main Power or Standby Power
Functionality

Standard Baud Rates to 115.2 Kbps, Custom
Baud Rates to 1.5 Mbps

Package

128 VTQFP RoHS Compliant Package
128 WFBGA RoHS Compliant Package
144 WFBGA RoHS Compliant Package
84 WFBGA RoHS Compliant Package

Note:

This table shows the total number of instances available per product. However, not all features may be

used simultaneously since they are multiplexed on the same pins. See the Pin Description chapter to deter-
mine specific chip configuration options.

s -
3 % g n | L ﬁ
SRAM | 25| & | 3 3| e,
Catalog Part Host Memo s3] o g o] £ §|0%5 é’ T 2|k
9 Package HEEER IR AR AR S |8 |8 <
Number Interfaces | (Code+ | 5 €| o 8 o|l2|°|g3 & I<—t A
Data) §8 2|« |9 1|5°
£15/2 |%]2)%
) m
X
MEC1424-SX | 84-WFBGA |+ eSPI 128 kB | No 1165 1 6 | 1| 1 |2-pin
MEC1424-TF |128-WFBGA|* LPC Yes 2 (108 3 | 8| 2 | 8] 4| 3| full
MEC1424-NU | 128-vTarFp | %€
MEC1424-SZ | 144-WFBGA
MEC1426-SX | 84-WFBGA |+ eSPI 160 kB | No 11651 |2 1| 1 |2-pin
MEC1426-TF |128-WFBGA|* LPC Yes 2 (108 3| 8| 2 | 8] 4| 3| ful
MEC1426-NU | 128-vTaFp | '2C
MEC1426-SZ | 144-WFBGA
MEC1428-SX | 84-WFBGA |+ eSPI 192 kB | No 1165 1 1| 1 |2-pin
MEC1428-TF |128-WFBGA |* LPC Yes 2 (108 3 | 8| 2 | 8| 4| 3| full
MEC1428-NU | 128-vTarp | %€
MEC1428-SZ | 144-WFBGA
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet
To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for cur-
rent devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the
revision of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:
* Microchip’s Worldwide Web site; http://www.microchip.com
» Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include -literature number) you are
using.

Customer Notification System
Register on our web site at www.microchip.com to receive the most current information on all of our products.
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1.0 GENERAL DESCRIPTION

The MEC142x is a family of low power integrated embedded controllers designs customized for notebooks and tablet
platforms. The MEC142x family is a highly-configurable, mixed signal, advanced I/O controller architecture. Every
device in the family incorporates a 32-bit MIPS32 M14K Microcontroller core with a closely-coupled SRAM for code
and data. A secure boot-loader is used to download the custom firmware image from the system’s shared SPI Flash
device, thereby allowing system designers to customize the device’s behavior.

The MEC142x may be configured to communicate with the system host through one of three host interfaces: Intel’s
Low Pin Count (LPC), eSPI or 12C®.

The MEC142x is directly powered by a minimum of two separate suspend supply planes (VBAT and VTR) and senses
a third runtime power plane (VCC) to provide “instant on’ and system power management functions. In addition, this
family of products has the option to connect the VTR_LPC_ESPI power pin to either a 3.3V VTR power supply or a 1.8V
power supply. This option may only be used with the eSPI Host Interface or the I2C Host Interface. In systems using the
I2C Host Interface, ten GPIOs are powered by VTR_LPC_ESPI, thereby allowing them to operate at either 3.3V or 1.8V.
There is also a separate group of 25 pins powered by VTR_33_18, allowing the shared SPI port and other GPIO pins
to operate at either a 3.3V VTR power supply or a 1.8V power supply. All the devices are equipped with a Power Man-
agement Interface that supports low-power states and are capable of operating in a Connected Standby system.

The MEC142x family of devices offer a software development system interface that includes a Trace FIFO Debug port,
a host accessible serial debug port with a 16C550A register interface, a Port 80 BIOS Debug Port, and an In-circuit
Serial Programming (ICSP) interface.

1.1 ROM

Following the release of the EC_PROC_RESET# signal, the processor will start executing the Boot ROM code in the
ROM. The Boot ROM executes the SPI Flash Loader, which downloads User Code from an external SPI Flash and
stores it in the internal Code RAM. Upon completion, the Boot ROM jumps into the User Code and starts executing as
defined in the MEC142x ROM Description Addendum document.

1.2 Initialize Host Interface

By default, this device powers up all the interfaces, except the VBAT powered interfaces and select signals, to GPIO
inputs. The Boot ROM is used to download code from an external flash via either the Shared Flash Interface, the eSPI
flash channel or the Private Flash Interface. The downloaded code must configure the device’s pins according to the
platform’s needs. This includes initializing the Host Interface.

Once the device is configured for operation, the downloaded code must deassert the system’s RSMRST# (Resume
Reset) signal. If the Shared Flash Interface is used to boot the system, then any GPIO may be selected for the
RSMRST# function; this is up to the system board designer. The only requirement is that the board designer attach an
external pull-down on the GPIO pin being used for the RSMRST# function. This will ensure the RSMRST# pin is
asserted low by default and does not glitch during power-up. In the case of booting from eSPI flash channel using Master
Attached Flash Sharing (MAFS) a specific pin must be used for RSMRST#; see Note 1: on page 44.

This family of devices has up to three Host Interface options. It may be configured as an LPC Device, an eSPI Device,
or 12C device. See Products on page 7 for the features supported in each device.

On a VTR POR, all the host interface pins default to GPIO inputs.

1.2.1 CONFIGURE LPC INTERFACE

The downloaded firmware must configure the GPIO Pin Control registers for the LPC alternate function, configure the
LPC Base Address Register (BAR), and activate the LPC block.

Example:

* GPIO034 Pin Control Register = 0x1000; /IALT FUNC1 - PCI_CLK

» GPIO040 Pin Control Register = 0x1000; //ALT FUNC1 - LADO

* GPIO041 Pin Control Register = 0x1000; /IALT FUNC1 — LAD1

* GPIO042 Pin Control Register = 0x1000; /IALT FUNC1 - LAD2

* GPIO043 Pin Control Register = 0x1000; /IALT FUNC1 - LAD3

* GPIO044 Pin Control Register = 0x1000; /IALT FUNC1 - LFRAME_N
» GPIO061 Pin Control Register = 0x1000; /IALT FUNC1 - LPC_PD_N
» GPIO063 Pin Control Register = 0x1000; /IALT FUNC1 - SER_IRQ

DS00002343C-page 6 © 2017 Microchip Technology Inc.
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.

GPI0O064 Pin Control Register = 0x1000; //ALT FUNC1 - PCI_RESET
» GPIO067 Pin Control Register = 0x1000; /IALT FUNC1 — CLKRUN

» LPC Interface (Configuration Port) BAR = 0x002E_8CO01; /Iset bit 15

» LPC Activate Register = 0x01;

1.2.2 CONFIGURE ESPI INTERFACE

The downloaded firmware must configure the GPIO Pin Control registers for the eSPI alternate function, configure the
eSPI 1/0 Component (Configuration Port) Base Address Register (BAR), and activate the eSPI block.

Example:

* GPIO034 Pin Control Register = 0x2000; /IALT FUNC2 - ESPI_CLK

* GPI0O044 Pin Control Register = 0x2000; /IALT FUNC2 — ESPI_CS#

* GPIO040 Pin Control Register = 0x2000; /IALT FUNC2 — ESPI_I00

* GPIO041 Pin Control Register = 0x2000; /IALT FUNC2 — ESPI_101

» GPIO042 Pin Control Register = 0x2000; /IALT FUNC2 - ESPI_I02

* GPIO043 Pin Control Register = 0x2000; /IALT FUNC2 — ESPI_IO3

» GPIO063 Pin Control Register = 0x2000; //ALT FUNC2 — ESPI_ALERT#
* GPIO061 Pin Control Register = 0x2000; /IALT FUNC2 — ESPI_RESET#

» eSPI I/O Component (Configuration Port) BAR = 0x002E_0001; /Iset bit 15
» eSPI Activate Register = 0x01;

1.2.3 CONFIGURE I°C INTERFACE

Similar to the LPC and eSPI interfaces, the downloaded firmware must configure the GPIO Pin Control registers for the
SMBus alternate function and activate the associated SMB/I2C Controller.

1.3 Initialize Peripheral Interfaces
This will be system dependent, however, this section outlines some recommendations when enabling certain interfaces.

1.3.1 KEYBOARD SCAN INTERFACE

The Keyboard Scan Interface has been multiplexed onto GPIO pins. Internal pull-up resistors, enabled via the GPIO Pin
Control Registers, may be used on the KSI and KSO pins instead of external pull-ups. However, if internal pull-ups are
used then the PreDrive Mode must be enabled. The GPIO Pin Control register format is defined in Section 22.6.1.1,
"Pin Control Register," on page 331. The PreDrive Mode is defined in Section 30.10.2, "PreDrive Mode," on page 410.

© 2017 Microchip Technology Inc. DS00002343C-page 7
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1.4 System Block Diagrams

Note:  Not all features shown are available on all devices. Refer to Products on page 7 for a list of the features byI
device.

1.4.1 LPC HOST SYSTEM BLOCK DIAGRAM

CPU
- PECI 3.0
SO (Main) PCH < — Shared
Power Interface SPI Interface Flash
Supply
3
£ A20M, KBRST,
2 NRESET_OUT, SMBus
TACHs (4) g nRESET_IN,
| r SMI, SCI, SIRQ,
Fans or Voltage Monitoring
General f=——=PWMs (8 ADCs (8)==t (e.g., Thermistors,
Use Power Supplies)

32KHz VCl_ouT S5 (Suspend)
MEC142x Power Supply

2-pin Debug UART . 2| syspwr pres
32-Bit PC Embedded g =
) VCI_OVRD_IN
ZIpINBEDHERN—ICSP or ITAG Controller § - ACAY 11 ARGER
=]
a
Z | VCIIN[1:0#
g;akfngFI:)?t ' TFDP £ 4—‘_ ol Power Button(s) ‘
Breathing PWM © BGPO
1L Battery Powered
GPIO
LEDs ps/z
(3%)
KeyScan SMBus SMBus/12C
rPS/Z- SPII/F | |
PS/2 PS/2 Battery SMBus/12C
Mouse Keyboard Keyboard Pack Device(s) GPIOs

Private SPI Flash
(accessible on
KeyScan pins)
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1.4.2

ESPI HOST SYSTEM BLOCK DIAGRAM

SO (Main)
Power

Supply

Fans or
General
Use

2-pin Debug UART

VCC_PWRGD

PECI 3.0
Interface

CPU
(Shared
Flash or
{MAFS)
PCH SPI Interface
(Shared
nRESET _OUT, Flash or
nRESET _IN, < SAFS)

eSPl Interface

MEC142x

RSMRST# (GPIO)

32-Bit PC Embedded

Shared
Flash

Voltage Monitoring
(e.g., Thermistors,
Power Supplies)

S5 (Suspend)
Power Supply

VCl_OouT

SYSPWR_PRES

%
o
. B | VCLOVRD_IN
2-pin Debug #=ICSP or JTAG Controller § - ACAY cHARGER
(s}
(= .
g;ak::j;y;?t TFDP 2 4—‘VCI—IN[1'0]# Power Button(s)
Breathing PWM < BGPO
—] Battery Powered
GPIO
LEDs PS/2
(3x)
KeyScan SMBus SMBus/12C
rPS/Z- SPII/F |
PS/2 PS/2 Battery SMBus/12C
. GPIOs
Mouse Keyboard LGREIT Pack Device (s)

Private SPI Flash
(accessible on
KeyScan pins)
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14.3 I°C HOST SYSTEM BLOCK DIAGRAM
CPU
- PECI 3.0
sc:)g:’/lvz:‘) Interface PCH SPI Interface = S;Zr;d
Supply

Fans or
General m——P\WMs (8)
Use

32KHz

2-pin Debug UART
2-pin Debug ICSP or ITAG

I_TACHS (4)

Trace FIFO TFDP
Debug Port
Breathing PWM
LEDs
(3x)

X
T

nRESET_OUT,
NRESET _IN

MEC142x

32-Bit PC Embedded

Controller

SMBus/I12C

Battery Powered Logic

Voltage Monitoring
(e.g., Thermistors,
Power Supplies)

S5 (Suspend) ‘
Power Supply

VCLOUT

SYSPWR_PRES

| VCLOVRD_IN [ACAY

CHARGER

VCI_IN[1:0#
4&‘ Power Button(s) ‘

BGPO

e

Battery Powered
GPIO

PS/2
Mouse

PS/2
Keyboard

Keyboard

SMBus/12C
Device (s)

GPIOs

Private SPI Flash
(accessible on
KeyScan pins)
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1.5 MEC142x Internal Address Spaces

The Internal Embedded Controller can access any register in the EC Address Space or Host Address Space. The LPC
and eSPI Host Controllers can directly access peripheral registers in the Host Address Space. If the 12C interface is used
as the Host Interface, access to all the IP Peripherals is dependent on the EC firmware.

Note: The eSPI and LPC Host Controllers also have access to the SRAM data space via the SRAM Memory
BARSs, which is not illustrated below.
2-wire Debug I/F
Memory Controller
SRAM S 32-bit
Boot ROM
(code) ClosﬂZrET;JFpled Embedded i Alntfgrl;rt);r
Controller Eeree
SRAM
(data) | L ______l o _____
r Master | /F 1 ) Slavel/F R
EC Address Space ‘
[ Slove /E 1t [ =Sove 7 1) £ Slave /& 7} £ Slave /F 1§ [ =STove VE ) [ “STove V/E 7t £ ZSlove/E AL "Sove/E 1 &
oo
Trace FIFO '”I;ewrllal Tl:ngg 32-Bit RTOS Witii‘:r"g Hibernation | | Week Timer P —— 3
’ ] g
(TFDP) Controller (4x) Timer (WoT) Timer +BGPO (JTAG) v
Wiaster I/F | “Master i /F ) E
Ei=
EC Address Space
___ave.éF ] L ave /0 [ Sve /E 1 T Save VE 7} [ —STave /7 1 F “Slave /) [ Sve /E- ) [ STave /7
SMBus Keyboard
VBAT SRAM GPIOs SPI Controllers PECI 3.0 PS/2 Matrix Scan | | © oWer Reset
Controller (2x) Generator
(5x) Controller
(KeyScan
Voltage-
Breathing Controlled Comparators ADCs
eFUSE LEDs T(A4CXI-)15 P:g’)'(\)/ls Interface (2x) (8-Channels)
______ (3 _ SN [ R (o A o) I (OO o S
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2.0 PIN CONFIGURATION

21 Description

The Pin Configuration chapter includes Pin List, Pin Description, Pin Multiplexing, Notes for Tables in this Chapter, Pin
States After VTR Power-On, and Packages.

2.2 Terminology and Symbols for Pins/Buffers
221 BUFFER TERMINOLOGY

Term Definition
# The ‘# sign at the end of a signal name indicates an active-low signal
n The lowercase ‘n’ preceding a signal name indicates an active-low signal
PWR Power
| Digital Input
IS Input with Schmitt Trigger
I_AN Analog Input
(0] Push-Pull Output
oD Open Drain Output
10 Bi-directional pin
10D Bi-directional pin with Open Drain Output
PIO Programmable as Input, Output, Open Drain Output, Bi-directional or Bi-directional with Open
Drain Output. Configurable drive strength from 2ma to12ma.
Note:  All GPIOs have programmable drive strength options of 2ma, 4ma, 8ma and 12ma.
GPIO pin drive strength is determined by the DRIVE_STRENGTH field in the Pin
Control 2 Register.
PCI_IO Input/Output These pins meet the PCI 3.3V AC and DC Characteristics. (Note 2-1)
PECI_IO PECI Input/Output. These pins operate at the processor voltage level (VREF_CPU)
SB-TSI SB-TSI Input/Output. These pins operate at the processor voltage level (VREF_CPU)

Note 2-1 See the “PCI Local Bus Specification,” Revision 2.1, Section 4.2.2.
Note 2-2 See the “PCI Local Bus Specification,” Revision 2.1, Section 4.2.2 and 4.2.3.

222 PIN NAMING CONVENTIONS

1. Pin Name is composed of the multiplexed options separated by /. E.g., GPIOxxxx/SignalA/SignalB.

2. The first signal shown in a pin name is the default signal. E.g., GPIOxxxx/SignalA/SignalB means the GPIO is
the default signal.

3. Parenthesis ‘() are used to list aliases or alternate functionality for a single mux option. E.g. GPIOxxx(Alias)/Sig-
nalA/SignalB. The Alias is the intended usage for a specific GPIO. E.g., GPIOxxx(ICSP_DATA) is intended to
indicate that ICSP_DATA signal may come out on this pin when the Mux Control is set for GPIOxxx. In this case,
enabling the test mode takes precedence over the Mux Control selection.

4. Square brackets ‘[ ] are used to indicate there is a Strap Option on a pin. This is always shown as the last signal
on the Pin Name.

5. Signal Names appended with a numeric value indicates the Instance Number, except for SMBus Pins. E.g.,
PWMO, PWM1, etc. indicates that PWMO is the PWM output for PWM Instance 0, PWM1 is the PWM output for
PWM Instance 1, etc. Note that this same instance number is shown in the Register Base Address tables linking
the specific PWM block instance to a specific signal on the pinout. The instance number may be omitted if there
in only one instance of the IP block implemented.

Note:  The numeric value appended to the end of the SMBus pins indicates they are 1.8V /O signaling. E.g.
SMBO03_DATA vs SMB03_DATA18. The SMB03_DATA signal uses standard 3.3V 1/O signaling. The
SMBO03_DATA18 signal operates at 1.8V /O signaling levels.
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6. SMBus Port pins can be mapped to any SMB Controller. The number in the SMBus signal names (SMBxx_DATA)
indicates the port value. E.g. SMB0O1_DATA represents SMBus Data Port 1.

2.3 Notes for Tables in this Chapter

Note

Description

Note 1

The LAD and SER_IRQ pins require an external weak pull-up resistor of 10k-100k ohms.

Note 2

The ICSP_MCLR pin is used to enable JTAG. The part requires a pull-up on the ICSP_MCLR
pin to keep it from entering debug mode. When debug mode is entered the ICSP_DATA and
ICSP_CLOCK signals are automatically enabled on their respective pins. The System Board
Designer should place a pull-up resistor of 10k ohms (recommended) to VTR on the ICSP_M-
CLR pin.

Note 3

An external cap must be connected as close to the CAP pin/ball as possible with a routing
resistance and CAP ESR of less than 100mohms. The capacitor value is 1uF and must be
ceramic with X5R or X7R dielectric. The cap pin/ball should remain on the top layer of the PCB
and traced to the CAP. Avoid adding vias to other layers to minimize inductance.

Note 4

This SMBus ports supports 1 Mbps operation as defined by I12C. For 1 Mbps 12C recom-
mended capacitance/pull-up relationships from Intel, refer to the Shark Bay platform guide,
Intel ref number 486714. Refer to the PCH - SMBus 2.0/SMLink Interface Design Guidelines,
Table 20-5 Bus Capacitance/Pull-Up Resistor Relationship.

Note 5

The RESET_OUT# pin must be pulled to ground via an external 8.2k ohm resistor. This will
ensure the glitch-free tristate GPIO input will not glitch high on a power on reset (POR) event.

Note 6

In order to achieve the lowest leakage current when both PECI and SB TSI are not used, set
the VREF_CPU Disable bit to 1.

Note 7

The SMBO05 pins operate at the voltage of the VTR _33_18 pin.

Note 8

The voltage on the ADC pins must not exceed 3.6 V or damage to the device will occur.

Note 9

The XTAL1 pin should be left floating when using the XTAL2 pin for the single ended clock
input.

Note 10

The Boot ROM manipulates the pins associated with the Shared SPI interface and the Private
SPl interface to access the external flash. Before exiting, the Boot ROM ftristates these inter-
faces by returning them to their default hardware state (i.e., GPIO input).

Note 11

When the SMBxx_xxxx18 functions are selected, the pins operate at 1.8V I/O signal levels.

Note 12

The GPIO assignment on this pin only provides interrupt and wakeup capability. This is pro-
vided by the Interrupt Detection field in the Pin Control register. The Mux control field in the Pin
Control Register should not be set to 00 = GPIO or undesirable results may occur. In order to
emphasize the prohibition on using the GPIO Signal Pin Function, the Pin Chapter does not list
the GPIO signal pin function assigned to this pin; however, the GPIO chapter does so the inter-
rupt can be used.

Note 13

This signal is a test signal used to detect when the internal 48MHz clock is toggling or stopped
in heavy and deepest sleep modes.

Note 14

The VCI pins may be used as GPIOs. The VCI input signals are not gated by selecting the
GPIO alternate function. Firmware must disable (i.e., gate) these inputs by writing the bits in
the VCI Input Enable Register when the GPIO function is enabled.

Note 15

The KSI and KSO Key Scan pins require pull-up resistors. The system designer may opt to use
either use the internal pull-up resistors or populate external pull-up resistors.

Note 16

If the eSPI Flash Channel is used for booting, the GPIO123/SHD_CSO0# pin must be used as
RSMRST#. This pin will be driven high by the boot ROM code in order to activate the eSPI
flash channel. Also, the GPIO136/SHD_103 pin must be used as DSW_PWROK. This pin will
also be driven high by the boot ROM code to support DSW timing requirements. If the
SHD_SPI port is used for booting (including SAFS), then any unused GPIO may be used for
RSMRST# and DSW_PWROK.
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Note

Description

Note 17

If the eSPI Flash Channel is used for booting, the GPIO135/SHD_I02 pin must be used to
determine that the primary power rails are stable before RSMRST# can be de-asserted. See
the eSPI description for more details.

Note 18

If the following blocks are not used, then the associated voltage reference pin may be con-
nected to ground: if the ADC is not used and the block is disabled, ADC_VREF can be con-
nected to VSS; if both PECI and SB TSI are not used and the
GPIO033/PECI_DAT/SB_TSI_DAT and GPI0035/ SB-TSI_CLK pins are configured as GPIOs,
then VREF_CPU can be connected to VSS.

Note 19

If the Shared Flash interface supports one flash component, SHD_CSO0# requires an external
pull-up to VTR. If the Shared Flash interface supports two flash components, then both
SHD_CSO0# and SHD_CS1# require an external pull-up to VTR. See Strapping Options section
also.

2.4 Pin List

Note: In the columns labeled “Under-Voltage Protect” and “Backdrive Protect” a “Y” means that the pin supports
this feature. See Section 2.8, "Under-Voltage Protection" and Section 2.9, "Backdrive Protected Pins".

241 PIN LIST

MEC142x
. . . Under- | Back-
R e e "t | Voltge | ave
Protect | Protect
1 L12 L10 GPIO157/LEDO/TST_CLK_OUT VTR Y
2 K10 N13 GPI0027/KSO00/PVT_IO1 VTR Y
3 N13 M12 GPIO001/KSO05/32KHZ_OUT VTR Y
4 M13 M10 GPIO002/PWM7 VTR Y
5 F9 G5 VTR
6 L13 M13 GPIO005/SMB00_DATA/SMB00_DATA18/KSI2 VTR Y
7 K12 L12 GPIO006/SMB00_CLK/SMBO00_CLK18/KSI3 VTR Y
8 K13 K11 GPIO007/SMB01_DATA/SMB01_DATA18 VTR Y
9 K9 J11 GPIO010/SMB01_CLK/SMB01_CLK18 VTR Y
10 J10 G9 GPI0011/nSMI/nEMI_INT/PWM4 VTR Y
11 M10 J7 GPIO012/SMB02_DATA/SMB02_DATA18 VTR Y
12 J12 H12 GPIO013/SMB02_CLK/SMB02_CLK18 VTR Y
13 H10 H8 nRESET_IN/GPIO014 VTR Y
14 J13 L11 GPIO015/KSO01/PVT_CS# VTR Y
15 G10 H11 GPIO016/KSO02/PVT_SCLK VTR Y
16 H13 J12 GPIO017/KSO03/PVT_IO0 VTR Y
17 E6 Cc10 VSS
18 G13 F1 VR_CAP
19 G9 H5 VTR
20 F12 G11 GPIO020/CMP_VINO VTR Y
21 H12 H13 GPIO021/CMP_VIN1 Y
22 G12 G12 GPIO066/KSO06 VTR Y
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MEC142x
Under- | Back-
128-pin | 128-pin | 144-pin . Power .
VTQFP | WFBGA | WFBGA Pin Name Rail | Voltage | drive
Protect | Protect
23 F10 G13 GPIO160/PWM2/KSO08/PVT_IO3 VTR Y
24 E10 F12 GPIO161/KSO07/PVT_lO2 VTR Y
25 F13 F11 GPI0165/CMP_VREF0 VTR Y
26 E13 E11 GPIO166/CMP_VREF1/UART_CLK VTR Y
27 E12 F13 GPIO123/SHD_CSO0#[BSS_STRAP] VTR_33 Y Y
_18
28 B12 E12 GPIO133/SHD_IO0 VTR_33 Y Y
_18
29 D13 D12 GPIO134/SHD_I01 VTR_33 Y Y
_18
30 D12 E13 GPIO135/SHD_IO2[PRG_STRAP] VTR_33 Y Y
_18
31 C13 Cc1 GPIO136/SHD_IO3 VTR_33 Y Y
_18
32 C12 D13 GPIO126/SHD_SCLK VTR_33 Y Y
_18
33 B13 D11 GPIO062/SPI_IO3 VTR_33 Y Y
_18
34 A13 C12 GPIO030/PWM4 VTR_33 Y Y
_18
35 D10 C13 GPIO031/SPI_CS#/PWM5 VTR_33 Y Y
_18
36 B11 B13 GPIO032/SPI_CLK/PWM6 VTR_33 Y Y
_18
37 A12 B11 GPIO045/SMB05_DATA/KSO04 VTR_33 Y Y
_18
38 B10 B12 GPI0O046/SMB05_CLK/KSO05 VTR_33 Y Y
_18
39 E8 B10 GPI0047/SHD_CS1#/KSO06 VTR_33 Y Y
_18
40 A11 A13 GPIO050/TACHO VTR_33 Y Y
_18
41 D8 A12 GPIO051/TACH1 VTR_33 Y Y
_18
42 A10 A11 GPIO052/SPI_I02 VTR_33 Y Y
_18
43 E9 G6 VTR_33_18
44 A9 Cc8 GPIO053/PWMO/SPI_IO0 VTR_33 Y Y
_18
45 B9 B9 GPIO054/PWM1/SPI_IO1 VTR_33 Y Y
_18
46 A8 A10 GPIO055/PWM2/KSO08 VTR_33 Y Y
_18
47 B8 A9 GPIO056/PWM3 VTR_33 Y Y
_18
48 B7 B8 GPIO057/VCC_PWRGD VTR_33 Y Y
_18
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MEC142x
Under- | Back-
128-pin | 128-pin | 144-pin . Power .
VTQFP | WFBGA | WFBGA Pin Name Rail | Voltage | drive
Protect | Protect
49 A7 B7 GPIO060/KBRST VTR_33 Y Y
_18
50 D7 A8 GPI0O025/KS007 VTR_33 Y Y
_18
51 D9 C9 GPIO167 VTR_33 Y Y
_18
52 B6 Cc7 GPI0026/PS2_CLK1B VTR_33 Y Y
_18
53 A6 A7 GPIO061/LPCPD#/ESPI_RESET# VTR_LP Y
C_ESPI
54 E5 H7 VTR_LPC_ESPI
55 B5 C6 GPIO063/SER_IRQ/ESPI_ALERT# VTR_LP
C_ESPI
56 A5 B6 GPIO064/LRESET# VTR_LP Y
C_ESPI
57 B4 A6 GPIO034/PCI_CLK/ESPI_CLK VTR_LP Y
C_ESPI
58 A4 B5 GPIO044/LFRAME#/ESPI_CS# VTR_LP Y
C_ESPI
59 A3 A5 GPIO040/LADO/ESPI_IO0 VTR_LP
C_ESPI
60 A2 A4 GPIO041/LAD1/ESPI_IO1 VTR_LP
C_ESPI
61 B3 C5 GPIO042/LAD2/ESPI_I02 VTR_LP
C_ESPI
62 B2 C4 GPIO043/LAD3/ESPI_IO3 VTR_LP
C_ESPI
63 A1 B4 GPIO067/CLKRUN# VTR_LP Y
C_ESPI
64 E7 D1 VSS
65 G5 J5 VTR
66 B1 C3 GPIO100/nEC_SCI VTR Y
67 Cc2 Cc2 GPIO101/KS0O04 VTR Y
68 D6 A3 GPIO102/KSO09[CR_STRAP] VTR Y
69 C1 B3 GPIO103/VCC_PWRGD VTR Y
70 D5 A2 GPIO104/LED2 VTR Y
71 D4 E2 GPIO105/PS2_CLK1B/PWMO VTR Y
72 D1 C1 GPIO106/KSO10/PCIRST_OUTO# VTR Y
73 D2 D2 GPIO107/nRESET_OUT VTR Y
74 F4 B2 GPIO110/KSO11/TACH2 VTR Y
75 E4 F2 GPIO111/KSO12/TACH3 VTR Y
76 E1 A1 GPIO112/PS2_CLK1A/KSO13 VTR Y
77 G4 G3 GPIO113/PS2_DAT1A/KSO14 VTR Y
78 F2 E1 GPI0114/PS2_CLKO VTR Y
79 E2 B1 GPIO115/PS2_DATO0 VTR Y
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MEC142x
. . . Under- | Back-
R e e " | Voltge | ave
Protect | Protect
80 F1 G1 GPIO116/TFDP_DATA/UART_RX VTR Y
81 G2 G2 GPIO117/TFDP_CLK/UART_TX[VL_STRAP] VTR Y
82 H5 J6 VTR
83 H4 H2 GPIO120/CMP_VOUT1 VTR Y
84 F5 D3 VSS
85 H2 H1 GPIO124/CMP_VOUTO VTR Y
86 G1 H3 GPIO125/KSO15/PCIRST_OUT1# VTR Y
87 J1 K1 ICSP_MCLR VTR Y
88 H1 J1 GPI10127/PS2_DAT1B/TACHO VTR Y
89 K1 K2 GPIO130/SMB03_DATA/SMB03_DATA18 VTR Y
90 K2 J2 GPIO035/SB-TSI_CLK/PWM3 VTR Y
91 J2 L1 GPIO131/SMB03_CLK/SMB03_CLK18 VTR Y
92 L1 M1 GPIO132/KSO16/PCI_RESET# VTR Y
93 L2 N1 GPIO140/KSO17/PWM5 VTR Y
94 M1 K3 GPIO033/PECI_DAT/SB_TSI_DAT VTR Y
95 J5 L5 VREF_CPU
96 N1 J3 GPIO141/SMB04_DATA/SMB04_DATA18 VTR Y
97 M2 L3 GPI0142/SMB04_CLK/SMB04_CLK18 VTR Y
98 N2 L4 GPIO143/KSIO/DTR# VTR Y
99 N3 L2 GPIO144/KSI1/DCD# VTR Y
100 H9 F3 VSS
101 M3 M2 GPI0145(ICSP_CLOCK) VTR Y
102 M4 M3 GPIO146(ICSP_DATA) VTR Y
103 J6 H6 VTR
104 N4 N2 GPIO147/KSI4/DSR# VTR Y
105 K5 M4 GPIO150/KSI5/RI# VTR Y
106 N5 N3 GPIO156/LED1 VTR Y
107 J4 N4 GPIO151/KSI6/RTS# VTR Y
108 K4 N5 GPIO152/KSI7/CTS# VTR Y
109 N6 N6 GPIO153/ADC4 VTR Y
110 M6 L7 GPIO154/ADC3 VTR Y
111 M7 M6 GPIO155/ADC2 VTR Y
112 J7 M7 AVSS
113 K7 L6 GPI0122/ADC1 VTR Y
114 N7 N7 GPIO121/ADCO VTR Y
115 M5 M5 ADC_VREF VTR Y
116 N8 N8 GPI0022/ADC5/PWM1 VTR Y
117 M8 L9 GPIO023/ADC6/A20M/TACH1 VTR Y
118 K6 N9 GPIO024/ADC7 VTR Y
119 K8 N10 BGPO/GPIO004 VBAT Y
120 M9 M9 SYSPWR_PRES/GPIO003 VBAT Y
121 N10 M8 VCI_OUT/GPIO036 VBAT Y
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MEC142x
. . . Under- | Back-
R e e "t | Voltge | ave
Protect | Protect
122 J9 K12 VBAT
123 N9 J13 XTAL1 VBAT
124 J8 E3 VSS_VBAT
125 N11 L13 XTAL2 VBAT
126 M11 N12 VCI_IN1#/GP10162 VBAT Y
127 N12 N11 VCI_INO#/GPIO163 VBAT Y
128 M12 M11 VCI_OVRD_IN/GPIO164 VBAT Y
H9 VSS
J8 VSS
J9 VSS
K13 VSS
ES No Connect
E6 No Connect
E7 No Connect
E8 No Connect
E9 No Connect
F5 No Connect
F6 No Connect
F7 No Connect
F8 No Connect
F9 No Connect
G8 No Connect
L8 No Connect

2.5 5 Volt Tolerant Pins
There are no 5 Volt tolerant pins in the MEC142x.

2.6 1.8V or 3.3V I/O Pins

There is a group of signals that are powered by the VTR_LPC_ESPI power supply. This supply pin determines the oper-
ating voltage range for these signals.

» See “Power Rail” column in Pin List on page 14.

Note: The LPC Interface signals require the VTR_LPC_ESPI power pin to be connected to the 3.3V VTR rail.
The eSPI Interface signals require the VTR_LPC_ESPI power pin to be connected to the 1.8V rail. The
GPIO signals on these pins will operate at either 1.8V or 3.3V as determined by the VTR_LPC_ESPI power

pin.

There is a group of signals that are powered by the VTR_33_18 power supply. This supply pin determines the operating
voltage range for these signals. The VL_STRAP pin is used to indicate to the boot ROM what the voltage level is on
these pins. See Voltage Level Strap on page 44.

» See “Power Rail” column in Pin List on page 14.
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2.7 POR Glitch Protected Pins

All pins have POR output glitch protection, with the exceptions listed below. POR output glitch protection ensures that
pins will have a steady-state output during a VTR POR.

TABLE 2-1: NON-POR GLITCH PROTECTED PINS

VTQFP Pin Number Pin Name

6 GPIO005/SMB00_DATA/SMB00_DATA18/KSI2
7 GPIO006/SMB00_CLK/SMB00_CLK18/KSI3
8 GPIO007/SMB01_DATA/SMB01_DATA18
9 GPIO010/SMB01_CLK/SMB01_CLK18
11 GPIO012/SMB02_DATA/SMB02_DATA18
12 GPIO013/SMB02_CLK/SMB02_CLK18
20 GPIO020/CMP_VINO

21 GPIO021/CMP_VIN1

22 GPIO066/KSO06

23 GPIO160/PWM2/KSO08/PVT_IO3

24 GPIO161/KSO07/PVT_IO2

25 GPIO165/CMP_VREFO0

26 GPIO166/CMP_VREF1/UART_CLK
55 GPIO063/SER_IRQ/ESPI_ALERT#
59 GPIO040/LADO/ESPI_IO0

60 GPIO041/LAD1/ESPI_IO1

61 GPIO042/LAD2/ESPI_lIO2

62 GPIO043/LAD3/ESPI_IO3

89 GPIO130/SMB03_DATA/SMB03_DATA18
90 GPIO035/SB-TSI_CLK/PWM3

91 GPIO131/SMB03_CLK/SMB03_CLK18
94 GPIO033/PECI_DAT/SB_TSI_DAT

96 GPI0141/SMB04_DATA/SMB04_DATA18
97 GPI0142/SMB04_CLK/SMB04_CLK18

109 GPIO153/ADC4

110 GPIO154/ADC3

111 GPIO155/ADC2

113 GPIO122/ADC1

114 GPIO121/ADCO

115 VCC1_ADC_REF

2.8 Under-Voltage Protection
Pins that are identified as having Under-Voltage protection may be configured so the will not sink excess current if pow-
ered by 3.3V and externally pulled up to 1.8V. The following configuration requirements must be met.

« If the pad is an output only pad type and it is configured as either open drain or the output is disabled.

« If the pin is a GPIO pin with a PIO pad type then is must be configured as open drain output with the input dis-
abled. The input is disabled by setting the GPIO POWER_GATING bits to 11b.
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2.9 Backdrive Protected Pins

Assuming that the external voltage on the pin is within the parameters defined for the specific pad type, the backdrive
protected pin will not sink excess current when it is at a lower potential than the external circuit. There are two cases

where this occurs:

» The pad power is off and the external circuit is powered

* The pad power is on and the external circuitry is pulled to a higher potential than the pad power.

2.10 Pin Description

Note:
Description table.

See Section 2.3, "Notes for Tables in this Chapter," on page 13 for notes that are referenced in the PinI

Interface Signal Name Description Notes
Analog Data Acquisition Interface | ADCO ADC channel 0 Note 8
Analog Data Acquisition Interface | ADC1 ADC channel 1 Note 8
Analog Data Acquisition Interface | ADC2 ADC channel 2 Note 8
Analog Data Acquisition Interface | ADC3 ADC channel 3 Note 8
Analog Data Acquisition Interface | ADC4 ADC channel 4 Note 8
Analog Data Acquisition Interface | ADC5 ADC channel 5 Note 8
Analog Data Acquisition Interface | ADC6 ADC channel 6 Note 8
Analog Data Acquisition Interface | ADC7 ADC channel 7 Note 8
Comparator Interface CMP_VINO Comparator 0 Positive Input
Comparator Interface CMP_VIN1 Comparator 1 Positive Input
Comparator Interface CMP_VOUTO Comparator 0 Output
Comparator Interface CMP_VOUT1 Comparator 1 Output
Comparator Interface CMP_VREFO Comparator 0 Negative Input
Comparator Interface CMP_VREF1 Comparator 1 Negative Input
eSPI Host Interface ESPI_ALERT# eSPI Alert
eSPI Host Interface ESPI_CLK eSPI Clock
eSPI Host Interface ESPI_CS# eSPI Chip Select
eSPI Host Interface ESPI_100 eSPI Data Pin 0
eSPI Host Interface ESPI_101 eSPI Data Pin 1
eSPI Host Interface ESPI_102 eSPI Data Pin 2
eSPI Host Interface ESPI_I03 eSPI Data Pin 3
eSPI Host Interface ESPI_RESET# eSPI| Reset
GPIO Interface GPIO General Purpose Input Output Pins
ICSP Interface ICSP_CLOCK 2-Wire Debug Clock Note 2
ICSP Interface ICSP_DATA 2-Wire Debug Data Note 2
ICSP Interface ICSP_MCLR 2-Wire Debug Master Reset Note 2
Keyboard Scan Interface KSIO Keyboard Scan Matrix Input O Note 15
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Interface Signal Name Description Notes
Keyboard Scan Interface KSI1 Keyboard Scan Matrix Input 1 Note 15
Keyboard Scan Interface KSI2 Keyboard Scan Matrix Input 2 Note 15
Keyboard Scan Interface KSI3 Keyboard Scan Matrix Input 3 Note 15
Keyboard Scan Interface KSl4 Keyboard Scan Matrix Input 4 Note 15
Keyboard Scan Interface KSI5 Keyboard Scan Matrix Input 5 Note 15
Keyboard Scan Interface KSI16 Keyboard Scan Matrix Input 6 Note 15
Keyboard Scan Interface KSI7 Keyboard Scan Matrix Input 7 Note 15
Keyboard Scan Interface KSO00 Keyboard Scan Matrix Output 0 Note 15
Keyboard Scan Interface KSO01 Keyboard Scan Matrix Output 1 Note 15
Keyboard Scan Interface KSO002 Keyboard Scan Matrix Output 2 Note 15
Keyboard Scan Interface KSO03 Keyboard Scan Matrix Output 3 Note 15
Keyboard Scan Interface KSO004 Keyboard Scan Matrix Output 4 Note 15
Keyboard Scan Interface KSO05 Keyboard Scan Matrix Output 5 Note 15
Keyboard Scan Interface KSO06 Keyboard Scan Matrix Output 6 Note 15
Keyboard Scan Interface KSOO07 Keyboard Scan Matrix Output 7 Note 15
Keyboard Scan Interface KSO008 Keyboard Scan Matrix Output 8 Note 15
Keyboard Scan Interface KSO009 Keyboard Scan Matrix Output 9 Note 15
Keyboard Scan Interface KSO10 Keyboard Scan Matrix Output 10 Note 15
Keyboard Scan Interface KSO11 Keyboard Scan Matrix Output 11 Note 15
Keyboard Scan Interface KSO12 Keyboard Scan Matrix Output 12 Note 15
Keyboard Scan Interface KSO13 Keyboard Scan Matrix Output 13 Note 15
Keyboard Scan Interface KSO14 Keyboard Scan Matrix Output 14 Note 15
Keyboard Scan Interface KSO15 Keyboard Scan Matrix Output 15 Note 15
Keyboard Scan Interface KSO16 Keyboard Scan Matrix Output 16 Note 15
Keyboard Scan Interface KSO17 Keyboard Scan Matrix Output 17 Note 15
LPC Host Interface CLKRUN# PCI Clock Control
LPC Host Interface LADO LPC Multiplexed command, address Note 1
and data bus Bit 0.
LPC Host Interface LAD1 LPC Multiplexed command, address Note 1
and data bus Bit 1.
LPC Host Interface LAD2 LPC Multiplexed command, address Note 1
and data bus Bit 2.
LPC Host Interface LAD3 LPC Multiplexed command, address Note 1
and data bus Bit 3.
LPC Host Interface LFRAME# Frame signal. Indicates start of new
cycle and termination of broken cycle
LPC Host Interface LPCPD# LPC Power Down
LPC Host Interface LRESET# LPC Reset. LRESET# is the same as
the system PClI reset, PCIRST#
LPC Host Interface nEC_SCI Power Management Event
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Interface Signal Name Description Notes
LPC Host Interface nEMI_INT EMI Interrupt Output
LPC Host Interface nSMI SMI Output
LPC Host Interface PCI_CLK PCI Clock
LPC Host Interface SER_IRQ Serial IRQ Note 1
Master Clock Interface XTAL1 32.768 KHz Crystal Output
Master Clock Interface XTAL2 32.768 KHz Crystal Input (single-ended
32.768 KHz clock input)
MISC Functions 32KHZ_OUT 32.768 KHz Digital Output
MISC Functions A20M KBD GATEAZ20 Output
MISC Functions KBRST CPU_RESET
MISC Functions LEDO LED (Blinking/Breathing PWM) PWM
Output 0
MISC Functions LED1 LED (Blinking/Breathing PWM) PWM
Output 1
MISC Functions LED2 LED (Blinking/Breathing PWM) PWM
Output 2
MISC Functions PCI_RESET# PCI Reset Input
MISC Functions PCIRST_OUTO0# |Buffered PCI Reset Output 0
MISC Functions PCIRST_OUT1# |Buffered PCI Reset Output 1
MISC Functions nRESET_IN External System Reset Input
MISC Functions nRESET_OUT EC-driven External System Reset Note 5
Output
MISC Functions TFDP_CLK Trace FIFO debug port - clock
MISC Functions TFDP_DATA Trace FIFO debug port - data
MISC Functions VCC_PWRGD System Main Power Indication
MISC Functions XNOR Test Output
PECI Interface PECI_DAT PECI Bus Note 12
PECI Interface PECI_RDY PECI Ready
Power Interface ADC_VREF ADC Reference Voltage
Power Interface AVSS Analog ADC supply associated ground
Power Interface VBAT VBAT supply
Power Interface VR_CAP Internal Voltage Regulator Capacitor Note 3
Power Interface VREF_CPU Processor Interface Voltage Reference | Note 6,
Note 18
Power Interface VSS VTR associated ground
Power Interface VSS_VBAT VBAT associated ground
Power Interface VTR VTR Suspend Power Supply
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Interface Signal Name Description Notes

Power Interface VTR_LPC_ESPI |Host Interface Power Supply

Power Interface VTR_33 18 Power Supply for 3.3V/1.8V Region

PS/2 Interface PS2_CLKO PS/2 clock 0 (PS2_CLK)

PS/2 Interface PS2_CLK1A PS/2 clock 1 - Port A (PS2_CLK)

PS/2 Interface PS2_CLK1B PS/2 clock 1 - Port B (PS2_CLK)

PS/2 Interface PS2_DATO PS/2 data 0 (PS2_DAT)

PS/2 Interface PS2_DAT1A PS/2 data 1 - Port A (PS2_DAT)

PS/2 Interface PS2_DAT1B PS/2 data 1 - Port B (PS2_DAT)

PWM PWMO Pulse Width Modulator Output 0

PWM PWM1 Pulse Width Modulator Output 1

PWM PWM2 Pulse Width Modulator Output 2

PWM PWM3 Pulse Width Modulator Output 3

PWM PWM4 Pulse Width Modulator Output 4

PWM PWM5 Pulse Width Modulator Output 5

PWM PWM6 Pulse Width Modulator Output 6

PWM PWM7 Pulse Width Modulator Output 7

Tachometer TACHO Fan Tachometer Input O

Tachometer TACH1 Fan Tachometer Input 1

Tachometer TACH2 Fan Tachometer Input 2

Tachometer TACH3 Fan Tachometer Input 3

SMBus Interface SB_TSI_DAT SMBus Controller AMD-TSI Port Data | Note 12

SMBus Interface SB-TSI_CLK SMBus Controller AMD-TSI Port Clock

SMBus Interface SMB00_CLK SMBus Controller Port 0 Clock Note 4

SMBus Interface SMB00_DATA SMBus Controller Port 0 Data Note 4

SMBus Interface SMB01_CLK SMBus Controller Port 1 Clock Note 4

SMBus Interface SMBO01_DATA SMBus Controller Port 1 Data Note 4

SMBus Interface SMB02_CLK SMBus Controller Port 2 Clock Note 4

SMBus Interface SMB02_DATA SMBus Controller Port 2 Data Note 4

SMBus Interface SMB03_CLK SMBus Controller Port 3 Clock Note 4

SMBus Interface SMBO03_DATA SMBus Controller Port 3 Data Note 4

SMBus Interface SMB04_CLK SMBus Controller Port 4 Clock Note 4

SMBus Interface SMB04_DATA SMBus Controller Port 4 Data Note 4

SMBus Interface SMBO05_CLK SMBus Controller Port 5 Clock Note 4,
Note 7

SMBus Interface SMBO05_DATA SMBus Controller Port 5 Data Note 4,
Note 7
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Interface Signal Name Description Notes
Quad SPI Master Controller PVT_CS# Private SPI Chip Select (SPI_CS#) Note 10
Interface
Quad SPI Master Controller PVT_IO0 Private SPI Data 0 (SPI_I00) Note 10
Interface
Quad SPI Master Controller PVT_lO1 Private SPI Data 1 (SPI_IO1) Note 10
Interface
Quad SPI Master Controller PVT_lO2 Private SPI Data 2 (SPI_I02) Note 10
Interface
Quad SPI Master Controller PVT_IO3 Private SPI Data 3 (SPI_IO3) Note 10
Interface
Quad SPI Master Controller PVT_SCLK Private SPI Clock (SPI_CLK) Note 10
Interface
Quad SPI Master Controller SHD_CS0# Shared SPI Chip Select (SPI_CSO0#) Note 10,
Interface Note 19
Quad SPI Master Controller SHD_CS1# Shared SPI Chip Select (SPI_CS1#) Note 10,
Interface Note 19
Quad SPI Master Controller SHD_I00 Shared SPI Data 0 (SPI_IO0) Note 10
Interface
Quad SPI Master Controller SHD_101 Shared SPI Data 1 (SPI1_IO1) Note 10
Interface
Quad SPI Master Controller SHD_102 Shared SPI Data 2 (SPI_|02) Note 10
Interface
Quad SPI Master Controller SHD_103 Shared SPI Data 3 (SPI_IO3) Note 10
Interface
Quad SPI Master Controller SHD_SCLK Shared SPI Clock (SPI_CLK) Note 10
Interface
Quad SPI Master Controller SPI_CLK General Purpose SPI Clock (SPI_CLK)
Interface
Quad SPI Master Controller SPI_CS# General Purpose SPI Chip Select
Interface (SPI_CS#)
Quad SPI Master Controller SPI_100 General Purpose SPI Data 0 (SPI_IO0)
Interface
Quad SPI Master Controller SPI_IO1 General Purpose SPI Data 1 (SPI_IO1)
Interface
Quad SPI Master Controller SPI_I02 General Purpose SPI Data 2 (SPI_I02)
Interface
Quad SPI Master Controller SPI_I103 General Purpose SPI Data 3 (SPI_IO3)
Interface
UART Port CTS# Clear to Send Input
UART Port DCD# Data Carrier Detect Input
UART Port DSR# Data Set Ready Input
UART Port DTR# Data Terminal Ready Output
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Interface Signal Name Description Notes

UART Port RI# Ring Indicator Input

UART Port RTS# Request to Send Output

UART Port UART_CLK UART Baud Clock Input

UART Port UART_RX UART Receive Data (RXD)

UART Port UART_TX UART Transmit Data (TXD)

VBAT-Powered Control Interface |BGPO Battery Powered General Purpose
Output

VBAT-Powered Control Interface | SYSPWR_PRES |Battery Powered System Power Note 12
Present Input

VBAT-Powered Control Interface | VCI_INO# Input can cause wakeup or interrupt Note 14
event

VBAT-Powered Control Interface | VCI_IN1# Input can cause wakeup or interrupt Note 14
event

VBAT-Powered Control Interface |VCI_OUT Output from combinatorial logic and/or
EC

VBAT-Powered Control Interface |VCI_OVRD_IN Input can cause wakeup or interrupt Note 14
event

211  Pin Multiplexing

Multifunction Pin Multiplexing in the MEC142x is controlled by the GPIO Interface and illustrated in the Pin Multiplexing
Table in this section. See Section 2.3, "Notes for Tables in this Chapter," on page 13 for notes that are referenced in
the Pin Multiplexing Table. See Pin Control Register on page 331 for Pin Multiplexing programming details.

Pin signal functions that exhibit power domain emulation (see Pin Multiplexing Table below) have a different power sup-
ply designation in the “Emulated Power Well” column and “Signal Power Well” column.

2111 VCC POWER DOMAIN EMULATION

The System Runtime Supply power VCC is not connected to the MEC142x. The VCC_PWRGD signal is used to indicate
when power is applied to the System Runtime Supply.

Pin signal functions with VCC power domain emulation are documented in the Pin Multiplexing Table as “Signal Power
Well” = VTR and “Emulated Power Well” = VCC. These pins are powered by VTR and controlled by the VCC_PWRGD
signal input. Outputs on VCC power domain emulation pin signal functions are tri-stated when VCC_PWRGD is not
asserted and are functional when VCC_PWRGD is active. Inputs on VCC power domain emulation pin signal functions
are gated according as defined by the Gated State column in the following tables.

Power well emulation for GPIOs and for signals that are multiplexed with GPIO signals is controlled by the Power Gating
Signals field in the GPIO Pin Control Register.
211.2 PIN MULTIPLEXING TABLE

In the following table, the columns have the following meanings:

MUX

If the pin has an associated GPIO, then the MUX column refers to the Mux Control field in the GPIO Pin Control Register.
Setting the Mux Control field to value listed in the row will configure the pin for the signal listed in the Signal column on
the same row. The row marked “Default” is the setting that is assigned on system reset.

If there is no GPIO associated with a pin, then the pin has a single function.
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SIGNAL

This column lists the signals that can appear on each pin, as configured by the MUX control.

BUFFER TYPE

Pin buffer types are defined in Table 42-5, “DC Electrical Characteristics,” on page 485.

Note that all GPIO pins are of buffer type PIO, which may be configured as input/output, push-pull/OD etc. via the GPIO
Pin Control Register and Pin Control Register 2. There are some pins where the buffer type is configured by the alternate
function selection, in which case that buffer type is shown in this column.

DEFAULT BUFFER OPERATION

This column gives the pin behavior following the power-up of VTR. All GPIO pins are programmable after this event.
This default pin behavior corresponds to the row marked “Default” in the MUX column.

SIGNAL POWER WELL

This column defines the power well that powers the pin.

EMULATED POWER WELL

Power well emulation for GPIOs and for signals that are multiplexed with GPIO signals is controlled by the Power Gating
Signals field in the GPIO Pin Control Register. Power well emulation for signals that are not multiplexed with GPIO sig-
nals is defined by the entries in this column. See Section 2.11.1, "VCC Power Domain Emulation”.

GATED STATE

This column defines the internal value of an input signal when either its emulated power well is inactive or it is not
selected by the GPIO alternate function MUX. A value of “No Gate” means that the internal signal always follows the
pin even when the emulated power well is inactive.

Note:  Gated state is only meaningful to the operation of input signals. A gated state on an output pin defines the
internal behavior of the GPIO MUX and does not imply pin behavior.

TABLE 2-2: PIN MULTIPLEXING

MEC142x
Default Signal Emulated
V;i?\I;P Mux Signal Name BTL;f;zr Buffe_r Pt;qwer Power (;?;:g Notes
Operation Well Well
1 Default: 0 GPIO157 PIO I-4 VTR VTR/VCC | No Gate
1 1 LEDO PIO VTR VTR Reserved
1 2 TST_CLK_OUT PIO VTR VTR Reserved | Note 13
1 3 Reserved Reserved Reserved Reserved
1 Strap
2 Default: 0 GPI0027 PIO I-4 VTR VTR/VCC | No Gate
2 1 KSOO00 PIO VTR VTR Reserved | Note 15
2 2 PVT_IO1 PIO VTR VTR Low Note 10
2 3 Reserved Reserved Reserved Reserved
2 Strap
3 Default: 0 GPIO001 PIO I-4 VTR VTR/VCC | No Gate
3 1 KSO05 PIO VTR VTR Reserved | Note 15
3 2 32KHZ_OUT PIO VTR VTR Reserved
3 3 Reserved Reserved Reserved Reserved
3 Strap
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MEC142x
Default Signal Emulated
V;i?II;P Mux Signal Name BTL;f;zr Buffe_r Pt;qwer Power 2?;:: Notes
Operation Well Well
4 Default: 0 GPIO002 PI1O I-4 VTR VTR/VCC | No Gate
4 1 PWM7 PIO VTR VTR Reserved
4 2 Reserved Reserved Reserved Reserved
4 3 Reserved Reserved Reserved Reserved
4 Strap
5 VTR PWR PWR PWR
5
5
5
5 Strap
6 Default: 0 GPIO005 PIO I-4 VTR VTR/VCC | No Gate
6 1 SMB00_DATA PIO VTR VTR High Note 4
6 2 SMB00_DATA18 PIO VTR VTR High Note 11
6 3 KSI2 PIO VTR VTR Low Note 15
6 Strap
7 Default: 0 GPIO006 PI1O I-4 VTR VTR/VCC | No Gate
7 1 SMB00_CLK PIO VTR VTR High Note 4
7 2 SMB00_CLK18 PIO VTR VTR High Note 11
7 3 KSI3 PIO VTR VTR Low Note 15
7 Strap
8 Default: 0 GPIO007 PIO I-4 VTR VTR/VCC | No Gate
8 1 SMBO01_DATA PI1O VTR VTR High Note 4
8 2 SMB01_DATA18 PIO VTR VTR High Note 11
8 3 Reserved Reserved Reserved Reserved
8 Strap
9 Default: 0 GPIO010 PIO I-4 VTR VTR/VCC | No Gate
9 1 SMB01_CLK PIO VTR VTR High Note 4
9 2 SMB01_CLK18 PIO VTR VTR High Note 11
9 3 Reserved Reserved Reserved Reserved
9 Strap
10 Default: 0 GPIO0M11 PIO I-4 VTR VTR/VCC | No Gate
10 1 nSMI PIO VTR VTR Reserved
10 2 nEMI_INT PIO VTR VTR Reserved
10 3 PWM4 Reserved VTR Reserved |Reserved
10 Strap
11 Default: 0 GPIO012 PIO I-4 VTR VTR/VCC | No Gate
11 1 SMB02_DATA PI1O VTR VTR High Note 4
11 2 SMB02_DATA18 PIO VTR VTR High Note 11
11 3 Reserved Reserved Reserved Reserved
11 Strap
12 Default: 0 GPIO013 PIO I-4 VTR VTR/VCC | No Gate
12 1 SMB02_CLK PIO VTR VTR High Note 4
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MEC142x
VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:: Er::\:vaéfd Gated Notes

Pin# Type Operation Well Well State

12 2 SMB02_CLK18 PIO VTR VTR High Note 11
12 3 Reserved Reserved Reserved Reserved

12 Strap

13 0 GPIO014 PIO VTR VTR/VCC | No Gate

13 Default: 1 nRESET_IN PIO I-4 VTR VTR High

13 2 Reserved Reserved Reserved Reserved

13 3 Reserved Reserved Reserved Reserved

13 Strap

14 Default: 0 GPIO015 PIO I-4 VTR VTR/VCC | No Gate

14 1 KSO01 PIO VTR VTR Reserved | Note 15
14 2 PVT_CS# PIO VTR VTR Reserved | Note 10
14 3 Reserved Reserved Reserved Reserved

14 Strap

15 Default: 0 GPIO016 PIO I-4 VTR VTR/VCC | No Gate

15 1 KS002 PIO VTR VTR Reserved | Note 15
15 2 PVT_SCLK P1O VTR VTR Reserved | Note 10
15 3 Reserved Reserved Reserved Reserved

15 Strap

16 Default: 0 GPIO017 PI1O I-4 VTR VTR/VCC | No Gate

16 1 KSO03 PIO VTR VTR Reserved | Note 15
16 2 PVT_IOO0 PIO VTR VTR Low Note 10
16 3 Reserved Reserved Reserved Reserved

16 Strap

17 VSS PWR PWR PWR

17

17

17

17 Strap

18 VR_CAP PWR PWR PWR Note 3
18

18

18

18 Strap

19 VTR PWR PWR PWR

19

19

19

19 Strap

20 Default: 0 GPI10020 PIO I-4 VTR VTR/VCC | No Gate

20 1 CMP_VINO I_AN I_AN I_AN No Gate

20 2 Reserved Reserved Reserved Reserved

20 3 Reserved Reserved Reserved Reserved
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MEC142x
Default Signal Emulated
V;i?II;P Mux Signal Name BTL;f;zr Buffe_r Pt;qwer Power 2?;:: Notes
Operation Well Well
20 Strap
21 Default: 0 GP10021 PIO I-4 PWR VTR/VCC | No Gate
21 1 CMP_VIN1 I_AN I_AN I_AN No Gate
21 2 Reserved Reserved Reserved Reserved
21 3 Reserved Reserved Reserved Reserved
21 Strap
22 Default: 0 GPI0066 PI1O I-4 VTR VTR/VCC | No Gate
22 1 KSO06 PIO VTR VTR Reserved | Note 15
22 2 Reserved Reserved Reserved Reserved
22 3 Reserved Reserved Reserved Reserved
22 Strap
23 Default: 0 GPI10160 PIO I-4 VTR VTR/VCC | No Gate
23 1 PWM2 O_AN VTR VTR Reserved
23 2 KSO08 Reserved VTR Reserved |Reserved | Note 15
23 3 PVT_IO3 Reserved VTR Reserved Low
23 Strap
24 Default: 0 GPI10161 PIO I-4 VTR VTR/VCC | No Gate
24 1 KSO07 O_AN VTR VTR Reserved | Note 15
24 2 PVT_lO2 Reserved VTR Reserved Low
24 3 Reserved Reserved Reserved Reserved
24 Strap
25 Default: 0 GPIO165 PI1O I-4 VTR VTR/VCC | No Gate
25 1 CMP_VREFO0 |CMP_VREF CMP_VREF | CMP_VREF | No Gate
25 2 Reserved Reserved Reserved Reserved
25 3 Reserved Reserved Reserved Reserved
25 Strap
26 Default: 0 GPIO166 PIO I-4 VTR VTR/VCC | No Gate
26 1 CMP_VREF1 CMP_VREF CMP_VREF | CMP_VREF | No Gate
26 2 UART_CLK PIO VTR VTR/NVCC Low
26 3 Reserved Reserved Reserved Reserved
26 Strap
27 Default: 0 GPIO123 PIO I-4 VTR_33_18| VTR/VCC | No Gate | Note 16
27 1 SHD_CS0# PIO VTR_33 18 VTR Reserved | Note 10,
Note 19
27 2 Reserved Reserved Reserved Reserved
27 3 Reserved Reserved Reserved Reserved
27 Strap BSS_STRAP
28 Default: 0 GPIO133 PIO -4 VTR_33_18| VTR/VCC | No Gate
28 1 SHD_IO0 PIO VTR_33_18 VTR Low Note 10
28 2 Reserved Reserved Reserved Reserved
28 3 Reserved Reserved Reserved Reserved
28 Strap
29 Default: 0 GPIO134 PIO I-4 VTR_33_18| VTR/VCC | No Gate
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MEC142x
Default Signal Emulated
V;i?]l;P Mux Signal Name BTL;f;zr Buffe_r Pt;qwer Power 2?;:: Notes
Operation Well Well
29 1 SHD_101 PIO VTR _33_18 VTR Low Note 10
29 2 Reserved Reserved Reserved Reserved
29 3 Reserved Reserved Reserved Reserved
29 Strap
30 Default: 0 GPIO135 PIO I-4 VTR_33_18| VTR/VCC | No Gate | Note 17
30 1 SHD_102 PIO VTR _33 18 VTR Low Note 10
30 2 Reserved Reserved Reserved Reserved
30 3 Reserved Reserved Reserved Reserved
30 Strap PRG_STRAP
31 Default: 0 GPIO136 PIO -4 VTR_33_18| VTR/VCC | No Gate
31 1 SHD_103 PIO VTR_33 18 VTR Low Note 10
31 2 Reserved Reserved Reserved Reserved
31 3 Reserved Reserved Reserved Reserved
31 Strap
32 Default: 0 GPIO126 PIO I-4 VTR_33_18| VTR/VCC | No Gate
32 1 SHD_SCLK PIO VTR_33_18 VTR Reserved | Note 10
32 2 Reserved Reserved Reserved Reserved
32 3 Reserved Reserved Reserved Reserved
32 Strap
33 Default: 0 GPIO062 PIO -4 VTR_33_18| VTR/VCC | No Gate
33 1 SPI_I03 PIO VTR_33 18 VTR Low
33 2 Reserved Reserved Reserved Reserved
33 3 Reserved Reserved Reserved Reserved
33 Strap
34 Default: 0 GPIO030 PIO -4 VTR_33_18| VTR/NVCC | No Gate
34 1 Reserved PIO Reserved VTR
34 2 PWM4 PIO VTR _33 18 VTR Reserved
34 3 Reserved Reserved Reserved Reserved
34 Strap
35 Default: 0 GPIO031 PIO I-4 VTR_33_18| VTR/VCC | No Gate
35 1 SPI_CS# PIO VTR_33_18 VTR Reserved
35 2 PWM5 PIO VTR_33_18 VTR Reserved
35 3 Reserved Reserved Reserved Reserved
35 Strap
36 Default: 0 GPIO032 PIO -4 VTR_33_18| VTR/VCC | No Gate
36 1 SPI_CLK PIO VTR_33 18 VTR Reserved
36 2 PWM6 PIO VTR_33_18 VTR Reserved
36 3 Reserved Reserved Reserved Reserved
36 Strap
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Default Signal Emulated
V;i?II;P Mux Signal Name BTL;f;zr Buffe_r Pt;qwer Power 2?;:3 Notes
Operation Well Well
37 Default: 0 GPI0O045 PIO -4 VTR_33_18| VTR/NVCC | No Gate
37 1 SMB05_DATA PIO VTR _33 18 VTR High Note 7
37 2 KSO04 PIO VTR_33 18 VTR Reserved | Note 15
37 3 Reserved Reserved Reserved Reserved
37 Strap
38 Default: 0 GPIO046 PIO I-4 VTR _33_ 18| VTR/VCC | No Gate
38 1 SMB05_CLK PIO VTR_33_18 VTR High Note 7
38 2 KSO05 PIO VTR_33 18 VTR Reserved | Note 15
38 3 Reserved Reserved Reserved Reserved
38 Strap
39 Default: 0 GPIO047 PIO -4 VTR_33_18| VTR/VCC | No Gate
39 1 SHD_CS1# PIO VTR_33_18 VTR Reserved | Note 10,
Note 19
39 2 KSO06 PIO VTR_33_18 VTR Reserved | Note 15
39 3 Reserved Reserved Reserved Reserved
39 Strap
40 Default: 0 GPIO050 PIO -4 VTR_33_18| VTR/VCC | No Gate
40 1 TACHO PIO VTR_33_18 VTR Low
40 2 Reserved Reserved Reserved Reserved
40 3 Reserved Reserved Reserved Reserved
40 Strap
41 Default: 0 GPIO051 PIO I-4 VTR_33_18| VTR/VCC | No Gate
41 1 TACHA1 PIO VTR_33_18 VTR Low
41 2 Reserved Reserved Reserved Reserved
41 3 Reserved Reserved Reserved Reserved
41 Strap
42 Default: 0 GPIO052 PIO I-4 VTR_33_18| VTR/VCC | No Gate
42 1 SPI_102 PIO VTR_33 18 VTR Low
42 2 Reserved Reserved Reserved Reserved
42 3 Reserved Reserved Reserved Reserved
42 Strap
43 VTR_33_18 PWR PWR PWR
43
43
43
43 Strap
44 Default: 0 GPIO053 PIO I-4 VTR_33_18| VTR/VCC | No Gate
44 1 PWMO PIO VTR_33_18 VTR Reserved
44 2 SPI_100 Reserved VTR _33_18| Reserved Low
44 3 Reserved Reserved Reserved Reserved
44 Strap
45 Default: 0 GPIO054 PIO -4 VTR_33_18| VTR/VCC | No Gate
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Default Signal Emulated
V;i?II;P Mux Signal Name BTL;f;zr Buffe_r Pt;qwer Power 2?;:: Notes
Operation Well Well
45 1 PWM1 PIO VTR _33_18 VTR Reserved
45 2 SPI_101 Reserved VTR 33 18| Reserved Low
45 3 Reserved Reserved Reserved Reserved
45 Strap
46 Default: 0 GPIO055 PIO -4 VTR_33_18| VTR/VCC | No Gate
46 1 PWM2 PIO VTR _33 18 VTR Reserved
46 2 KSO08 PIO VTR_33_18 VTR Reserved | Note 15
46 3 Reserved PIO Reserved VTR
46 Strap
47 Default: 0 GPIO056 PIO -4 VTR_33_18| VTR/VCC | No Gate
47 1 PWM3 PIO VTR_33 18 VTR Reserved
47 2 Reserved Reserved Reserved Reserved
47 3 Reserved Reserved Reserved Reserved
47 Strap
48 Default: 0 GPIO057 PIO I-4 VTR_33_18| VTR/VCC | No Gate
48 1 VCC_PWRGD PIO VTR_33 18 VTR High
48 2 Reserved Reserved Reserved Reserved
48 3 Reserved Reserved Reserved Reserved
48 Strap
49 Default: 0 GPIO060 PIO -4 VTR_33_18| VTR/VCC | No Gate
49 1 KBRST PIO VTR_33_18 VCC Reserved
49 2 Reserved Reserved Reserved Reserved
49 3 Reserved Reserved Reserved Reserved
49 Strap
50 Default: 0 GPI0025 PIO -4 VTR_33_18| VTR/NVCC | No Gate
50 1 KSOO07 PIO VTR_33_18 VTR Reserved | Note 15
50 2 Reserved P1O Reserved VTR
50 3 Reserved Reserved Reserved Reserved
50 Strap
51 Default: 0 GPIO167 PIO I-4 VTR_33_18| VTR/VCC | No Gate
51 1 Reserved Reserved VTR_33_18 VTR
51 2 Reserved Reserved Reserved VTR
51 3 Reserved Reserved Reserved Reserved
51 Strap
52 Default: 0 GPI0026 PIO -4 VTR_33_18| VTR/VCC | No Gate
52 1 PS2_CLK1B PIO VTR_33_18| VTR/VCC Low
52 2 Reserved Reserved Reserved Reserved
52 3 Reserved Reserved Reserved Reserved
52 Strap
53 Default: 0 GPI0061 PIO I-4 VTR_LP- VTR/VCC | No Gate
C_ESPI
53 1 LPCPD# PCI_IO VTR_LP- VCC High
C_ESPI
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Default Signal Emulated
V;i?II;P Mux Signal Name BTuffzr Buffer Power Power g?;:: Notes
yp Operation Well Well
53 2 ESPI_RESET# PIO VTR_LP- VTR Low
C_ESPI
53 3 Reserved Reserved Reserved Reserved
53 Strap
54 VTR_LPC_ESPI PWR PWR VTR
54
54
54
54 Strap
55 Default: 0 GPI0063 PIO -4 VTR_LP- VTR/VCC | No Gate
C_ESPI
55 1 SER_IRQ PCIL_IO VTR_LP- VCC High Note 1
C_ESPI
55 2 ESPI_ALERT# P1O VTR_LP- VTR Reserved
C_ESPI
55 3 Reserved Reserved Reserved Reserved
55 Strap
56 Default: 0 GPIO064 PCI_PIO -4 VTR_LP- VTR/VCC | No Gate
C_ESPI
56 1 LRESET# PCL_IO VTR_LP- VCC Low
C_ESPI
56 2 Reserved Reserved VTR_LP- Reserved
C_ESPI
56 3 Reserved Reserved Reserved Reserved
56 Strap
57 Default: 0 GPI0034 P1O -4 VTR_LP- VTR/VCC | No Gate
C_ESPI
57 1 PCI_CLK PCL_IO VTR_LP- VCC Low
C_ESPI
57 2 ESPI_CLK P1O VTR_LP- VTR Low
C_ESPI
57 3 Reserved Reserved Reserved Reserved
57 Strap
58 Default: 0 GPI10044 P1O -4 VTR_LP- VTR/VCC | No Gate
C_ESPI
58 1 LFRAME# PCL_IO VTR_LP- VCC High
C_ESPI
58 2 ESPI_CS# P1O VTR_LP- VTR High
C_ESPI
58 3 Reserved Reserved Reserved Reserved
58 Strap
59 Default: 0 GPI0040 PIO -4 VTR_LP- VTR/VCC | No Gate
C_ESPI
59 1 LADO PCIL_IO VTR_LP- VCC High Note 1
C_ESPI
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Default Signal Emulated
V;i?II;P Mux Signal Name BTuffzr Buffer Power Power 2?;:: Notes
yp Operation Well Well
59 2 ESPI_IO0 P1O VTR_LP- VTR Low
C_ESPI
59 3 Reserved Reserved Reserved Reserved
59 Strap
60 Default: 0 GP10041 P1O -4 VTR_LP- VTR/VCC | No Gate
C_ESPI
60 1 LAD1 PCIL_IO VTR_LP- VCC High Note 1
C_ESPI
60 2 ESPI_IO1 P1O VTR_LP- VTR Low
C_ESPI
60 3 Reserved Reserved Reserved Reserved
60 Strap
61 Default: 0 GPI10042 P1O -4 VTR_LP- VTR/VCC | No Gate
C_ESPI
61 1 LAD2 PCIL_IO VTR_LP- VCC High Note 1
C_ESPI
61 2 ESPI_I102 PIO VTR_LP- VTR Low
C_ESPI
61 3 Reserved Reserved Reserved Reserved
61 Strap
62 Default: 0 GPI0043 PIO -4 VTR_LP- VTR/VCC | No Gate
C_ESPI
62 1 LAD3 PCI_I10 VTR_LP- VCC High Note 1
C_ESPI
62 2 ESPI_IO3 PIO VTR_LP- VTR Low
C_ESPI
62 3 Reserved Reserved Reserved Reserved
62 Strap
63 Default: 0 GPIO067 PCI_PIO -4 VTR_LP- VTR/VCC | No Gate
C_ESPI
63 1 CLKRUN# PCL_IO VTR _LP- VCC Low
C_ESPI
63 2 Reserved Reserved Reserved Reserved
63 3 Reserved Reserved Reserved Reserved
63 Strap
64 VSS PWR PWR PWR
64
64
64
64 Strap
65 VTR PWR PWR PWR
65
65
65
65 Strap
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MEC142x
VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:: Er::\:vaéfd Gated Notes
Pin# Type Operation Well Well State
66 Default: 0 GPIO100 PI1O I-4 VTR VTR/VCC | No Gate
66 1 nEC_SCI PIO VTR VTR Reserved
66 2 Reserved Reserved Reserved Reserved
66 3 Reserved Reserved Reserved Reserved
66 Strap
67 Default: 0 GPI0101 PIO I-4 VTR VTR/VCC | No Gate
67 1 KSO04 PIO VTR VTR Reserved | Note 15
67 2 Reserved Reserved Reserved Reserved
67 3 Reserved Reserved Reserved Reserved
67 Strap
68 Default: 0 GPI10102 PIO I-4 VTR VTR/VCC | No Gate
68 1 KSO09 PIO VTR VTR Reserved | Note 15
68 2 Reserved Reserved Reserved Reserved
68 3 Reserved Reserved Reserved Reserved
68 Strap CR_STRAP
69 Default: 0 GI;IO103 PI1O I-4 VTR VTR/VCC | No Gate
69 1 VCC_PWRGD PIO VTR VTR High
69 2 Reserved Reserved Reserved Reserved
69 3 Reserved Reserved Reserved Reserved
69 Strap
70 Default: 0 GPI0104 PIO I-4 VTR VTR/VCC | No Gate
70 1 LED2 PIO VTR VTR Reserved
70 2 Reserved Reserved Reserved Reserved
70 3 Reserved Reserved Reserved Reserved
70 Strap
71 Default: 0 GPIO105 PIO I-4 VTR VTR/VCC | No Gate
71 1 PS2_CLK1B PIO VTR VTR Low
71 2 PWMO Reserved VTR Reserved |Reserved
71 3 Reserved Reserved Reserved Reserved
71 Strap
72 Default: 0 GPIO106 P1O I-4 VTR VTR/VCC | No Gate
72 1 KSO10 PIO VTR VTR Reserved | Note 15
72 2 PCIRST_OUTO# | Reserved Reserved Reserved |Reserved
72 3 Reserved Reserved Reserved Reserved
72 Strap
73 Default: 0 GPIO107 PIO I-4 VTR VTR/NVCC | No Gate | Note 5
73 1 nRESET_OUT PIO VTR VTR Reserved | Note 5
73 2 Reserved Reserved Reserved Reserved
73 3 Reserved Reserved Reserved Reserved
73 Strap
74 Default: 0 GPIO110 PIO I-4 VTR VTR/VCC | No Gate
74 1 KSO11 PIO VTR VTR Reserved | Note 15
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VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:: Er::\:vaéfd Gated Notes
Pin# Type Operation Well Well State
74 2 TACH2 Reserved Reserved Reserved |Reserved
74 3 Reserved Reserved Reserved Reserved
74 Strap
75 Default: 0 GPIO111 PIO I-4 VTR VTR/VCC | No Gate
75 1 KSO12 PIO VTR VTR Reserved | Note 15
75 2 TACH3 Reserved Reserved Reserved |Reserved
75 3 Reserved Reserved Reserved Reserved
75 Strap
76 Default: 0 GPIO112 PIO I-4 VTR VTR/VCC | No Gate
76 1 PS2_CLK1A PIO VTR VTR/VCC Low
76 2 KSO13 PIO VTR VTR Reserved | Note 15
76 3 Reserved Reserved Reserved Reserved
76 Strap
77 Default: 0 GPIO113 PIO I-4 VTR VTR/VCC | No Gate
77 1 PS2_DAT1A PIO VTR VTR/N/CC Low
77 2 KSO14 PIO VTR VTR Reserved | Note 15
77 3 Reserved Reserved Reserved Reserved
77 Strap
78 Default: 0 GPIO114 PIO -4 VTR VTR/VCC | No Gate
78 1 PS2_CLKO PIO VTR VTR/VCC Low
78 2 Reserved Reserved Reserved Reserved
78 3 Reserved Reserved Reserved Reserved
78 Strap
79 Default: 0 GPIO115 PIO I-4 VTR VTR/VCC | No Gate
79 1 PS2_DATO PIO VTR VTR/VCC Low
79 2 Reserved Reserved Reserved Reserved
79 3 Reserved Reserved Reserved Reserved
79 Strap
80 Default: 0 GPIO116 PIO I-4 VTR VTR/VCC | No Gate
80 1 TFDP_DATA PIO VTR VTR Low
80 2 UART_RX PIO VTR VTR High
80 3 Reserved Reserved Reserved Reserved
80 Strap
81 Default: 0 GPIO117 P1O -4 VTR VTR/VCC | No Gate
81 1 TFDP_CLK PIO VTR VTR Low
81 2 UART_TX PIO VTR VTR Reserved
81 3 Reserved Reserved Reserved Reserved
81 Strap VL_STRAP
82 VTR PWR PWR PWR
82
82
82
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VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:: Er::\:vaéfd Gated Notes

Pin# Type Operation Well Well State

82 Strap

83 Default: 0 GPI0120 PIO I-4 VTR VTR/VCC | No Gate

83 1 CMP_VOUT1 PIO VTR VTR Reserved

83 2 Reserved Reserved Reserved Reserved

83 3 Reserved Reserved Reserved Reserved

83 Strap

84 VSS PWR PWR PWR

84

84

84

84 Strap

85 Default: 0 GPI10124 PIO I-4 VTR VTR/VCC | No Gate

85 1 CMP_VOUTO PIO VTR VTR Reserved

85 2 Reserved Reserved Reserved Reserved

85 3 Reserved Reserved Reserved Reserved

85 Strap

86 Default: 0 GPI10125 PIO I-4 VTR VTR/VCC | No Gate

86 1 KSO15 PIO VTR VTR Reserved | Note 15
86 2 PCIRST_OUT1# | Reserved Reserved Reserved |Reserved

86 3 Reserved Reserved Reserved Reserved

86 Strap

87 Default: 0 ICSP_MCLR | VTR VTR No Gate | Note 2
87 1 Reserved Reserved Reserved Reserved

87 2 Reserved Reserved Reserved Reserved

87 3 Reserved Reserved Reserved Reserved

87 Strap

88 Default: 0 GPIO0127 PIO I-4 VTR VTR/VCC | No Gate

88 1 PS2_DAT1B PIO VTR VTR/VCC Low

88 2 TACHO PIO VTR VTR Low

88 3 Reserved Reserved Reserved Reserved

88 Strap

89 Default: 0 GPIO130 PIO I-4 VTR VTR/VCC | No Gate

89 1 SMB03_DATA PIO VTR VTR High Note 4
89 2 SMBO03_DATA18 P1O VTR VTR High Note 11
89 3 Reserved Reserved Reserved Reserved

89 Strap

90 Default: 0 GPIO035 PIO I-4 VTR VTR/VCC | No Gate

90 1 Reserved Reserved Reserved Reserved

90 2 SB-TSI_CLK SB-TSI SB-TSI SB-TSI High

90 3 PWM3 PIO VTR VTR Reserved

920 Strap
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Default Signal Emulated
V;i?II;P Mux Signal Name BTL;f;zr Buffe_r Pt;qwer Power g?;:: Notes
Operation Well Well
91 Default: 0 GPI0131 PIO I-4 VTR VTR/VCC | No Gate
91 1 SMB03_CLK PIO VTR VTR High Note 4
91 2 SMB03_CLK18 PIO VTR VTR High Note 11
9 3 Reserved Reserved Reserved Reserved
91 Strap
92 Default: 0 GPI0132 PIO I-4 VTR VTR/VCC | No Gate
92 1 KSO16 PIO VTR VTR Reserved | Note 15
92 2 PCI_RESET# Reserved Reserved Reserved |Reserved
92 3 Reserved Reserved Reserved Reserved
92 Strap
93 Default: 0 GPI10140 PIO I-4 VTR VTR/VCC | No Gate
93 1 KSO17 PIO VTR VTR Reserved | Note 15
93 2 PWM5 PIO VTR VTR Reserved
93 3 Reserved Reserved Reserved Reserved
93 Strap
94 Default: 0 GPIO033 PI1O I-4 VTR VTR/VCC | No Gate
94 1 PECI_DAT PECI_IO PECI_IO PECI_IO Low Note 12
94 2 SB_TSI_DAT SB-TSI SB-TSI SB-TSI Low Note 12
94 3 Reserved Reserved Reserved Reserved
94 Strap
95 VREF_CPU VREF_CPU VREF_CPU | VREF_CPU Note 6,
Note 18
95
95
95
95 Strap
96 Default: 0 GPI10141 PI1O I-4 VTR VTR/VCC | No Gate
96 1 SMB04_DATA PIO VTR VTR High Note 4
96 2 SMB04_DATA18 PIO VTR VTR High Note 11
96 3 Reserved Reserved Reserved Reserved
96 Strap
97 Default: 0 GPI10142 PIO I-4 VTR VTR/VCC | No Gate
97 1 SMB04_CLK PI1O VTR VTR High Note 4
97 2 SMB04_CLK18 PIO VTR VTR High Note 11
97 3 Reserved Reserved Reserved Reserved
97 Strap
98 Default: 0 GPI10143 PIO I-4 VTR VTR/VCC | No Gate | Note 9
98 1 KSI0 PIO VTR VTR Low Note 15
98 2 DTR# PIO VTR VTR Reserved
98 3 Reserved Reserved Reserved Reserved
98 Strap
99 Default: 0 GPI10144 PI1O I-4 VTR VTR/VCC | No Gate
99 1 KSI1 PIO VTR VTR Low Note 15
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Default Signal Emulated
V;i?II;P Mux Signal Name BTL;f;zr Buffe_r Pt;qwer Power 2?;:: Notes

Operation Well Well
99 2 DCD# PIO VTR VTR High
99 3 Reserved Reserved Reserved Reserved
99 Strap
100 VSS PWR PWR PWR
100
100
100
100 Strap
101 Default: 0 | GPIO145 (ICSP_- PIO I-4 VTR VTR/NVCC | No Gate | Note 2

CLOCK)
101 1 Reserved PIO Reserved Reserved
101 2 Reserved Reserved Reserved Reserved
101 3 Reserved Reserved Reserved Reserved
101 Strap
102 | Default: 0| GPIO146 (ICSP_- PIO I-4 VTR VTR/NVCC | No Gate | Note 2
DATA)

102 1 Reserved PIO Reserved Reserved
102 2 Reserved Reserved Reserved Reserved
102 3 Reserved Reserved Reserved Reserved
102 Strap
103 VTR PWR PWR PWR
103
103
103
103 Strap
104 | Default: 0 GPIO147 PIO I-4 VTR VTR/VCC | No Gate
104 1 KSI4 PIO VTR VTR Low Note 15
104 2 DSR# PIO VTR VTR High
104 3 Reserved Reserved Reserved Reserved
104 Strap
105 |Default: 0 GPIO150 PI1O I-4 VTR VTR/VCC | No Gate
105 1 KSI5 PIO VTR VTR Low Note 15
105 2 RI# PIO VTR VTR High
105 3 Reserved Reserved Reserved Reserved
105 Strap
106 | Default: 0 GPIO156 PIO I-4 VTR VTR/VCC | No Gate
106 1 LED1 PI1O VTR VTR Reserved
106 2 Reserved Reserved Reserved Reserved
106 3 Reserved Reserved Reserved Reserved
106 Strap
107 | Default: 0 GPIO151 PIO I-4 VTR VTR/VCC | No Gate
107 1 KSI6 PIO VTR VTR Low Note 15
107 2 RTS# PIO VTR VTR Reserved
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VT.QFP Mux Signal Name Buffer DBleaf::'t ﬁ:?vc:: Er::\:vaéfd Gated Notes
Pin# Type Operation Well Well State
107 3 Reserved Reserved Reserved Reserved
107 Strap
108 | Default: 0 GPIO152 PIO I-4 VTR VTR/VCC | No Gate
108 1 KSI7 PIO VTR VTR Low Note 15
108 2 CTS# PIO VTR VTR High
108 3 Reserved Reserved Reserved Reserved
108 Strap
109 |Default: 0 GPIO153 PIO -2 VTR VTR/VCC | No Gate
109 1 ADC4 I|_AN I_AN I_AN No Gate | Note 8
109 2 Reserved Reserved Reserved Reserved
109 3 Reserved Reserved Reserved Reserved
109 Strap
110 Default: 0 GPIO154 PIO -2 VTR VTR/VCC | No Gate
110 1 ADC3 I_AN I_AN I_AN No Gate | Note 8
110 2 Reserved Reserved Reserved Reserved
110 3 Reserved Reserved Reserved Reserved
110 Strap
111 Default: 0 GPIO155 PIO -2 VTR VTR/VCC | No Gate
111 1 ADC2 I|_AN I_AN I_AN No Gate | Note 8
111 2 Reserved Reserved Reserved Reserved
111 3 Reserved Reserved Reserved Reserved
111 Strap
112 AVSS PWR PWR PWR
112
112
112
112 Strap
113 Default: 0 GPIO122 PIO -2 VTR VTR/VCC | No Gate
113 1 ADC1 I_AN I_AN I_AN No Gate | Note 8
113 2 Reserved Reserved Reserved Reserved
113 3 Reserved Reserved Reserved Reserved
113 Strap
114 Default: 0 GPIO121 PIO -2 VTR VTR/VCC | No Gate
114 1 ADCO I_AN I_AN I_AN No Gate | Note 8
114 2 Reserved Reserved Reserved Reserved
114 3 Reserved Reserved Reserved Reserved
114 Strap
115 0 Reserved Reserved Reserved Reserved
115 Default: 1 ADC_VREF ADC_VREF ADC_VREF | ADC_VREF | No Gate
115 2 Reserved Reserved Reserved Reserved
115 3 Reserved Reserved Reserved Reserved
115 Strap
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Pin# Type Operation Well Well State
116 Default: 0 GPI10022 P1O -2 VTR VTR/VCC | No Gate
116 1 ADC5 I_AN I_AN I_AN No Gate | Note 8
116 2 PWMH1 Reserved VTR Reserved |Reserved
116 3 Reserved Reserved Reserved Reserved
116 Strap
117 Default: 0 GPI0023 PIO -2 VTR VTR/VCC | No Gate
117 1 ADC6 I|_AN I_AN I_AN No Gate | Note 8
117 2 A20M PIO VTR VCC Reserved
117 3 TACH1 Reserved VTR Reserved Low
117 Strap
118 Default: 0 GPI10024 PIO -2 VTR VTR/VCC | No Gate
118 1 ADC7 I_AN I_AN I_AN No Gate | Note 8
118 2 Reserved Reserved Reserved Reserved
118 3 Reserved Reserved Reserved Reserved
118 Strap
119 0 GPIO004 PIO VBAT VTR/VCC | No Gate
119 Default: 1 BGPO PIO 0-4 mA VBAT VBAT Reserved
119 2 Reserved Reserved Reserved Reserved
119 3 Reserved Reserved Reserved Reserved
119 Strap
120 0 GPIO003 PIO VBAT VTR/VCC | No Gate
120 |Default: 1| SYSPWR_PRES ILLK ILLK-4 VBAT VBAT Low Note 12
120 2 Reserved Reserved Reserved Reserved
120 3 Reserved Reserved Reserved Reserved
120 Strap
121 0 GPIO036 PIO VBAT VTR/VCC | No Gate
121 Default: 1 VCI_OUT PIO 0-8 mA VBAT VBAT Reserved
121 2 Reserved Reserved Reserved Reserved
121 3 Reserved Reserved Reserved Reserved
121 Strap
122 VBAT PWR PWR PWR
122
122
122
122 Strap
123 | Default: 0 XTAL1 OCLK OCLK VBAT VBAT No Gate
123 1 Reserved Reserved Reserved Reserved
123 2 Reserved Reserved Reserved Reserved
123 3 Reserved Reserved Reserved Reserved
123 Strap
124 VSS_VBAT PWR PWR PWR
124
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Pin# Type Operation Well Well State
124
124
124 Strap
125 | Default: 0 XTAL2 ICLK ICLK VBAT VBAT No Gate
125 1 Reserved Reserved Reserved Reserved
125 2 Reserved Reserved Reserved Reserved
125 3 Reserved Reserved Reserved Reserved
125 Strap
126 0 GPIO162 PIO VBAT VTR/VCC | No Gate
126 | Default: 1 VCI_IN1# ILLK ILLK-4 VBAT VBAT High Note 14
126 2 Reserved Reserved Reserved Reserved
126 3 Reserved Reserved Reserved Reserved
126 Strap
127 0 GPIO163 PIO VBAT VTR/VCC | No Gate
127 | Default: 1 VCI_INO# ILLK ILLK-4 VBAT VBAT High Note 14
127 2 Reserved Reserved Reserved Reserved
127 3 Reserved Reserved Reserved Reserved
127 Strap
128 0 GPIO164 PIO VBAT VTR/VCC | No Gate
128 |Default: 1| VCI_OVRD_IN ILLK ILLK-4 VBAT VBAT Low Note 14
128 2 Reserved Reserved Reserved Reserved
128 3 Reserved Reserved Reserved Reserved
128 Strap
212 Pin States After VTR Power-On
The following tables uses ‘Z’ to indicate a tristate signal.
2.12.1 DEFAULT OPERATION AFTER A VBAT AND VTR POR
g g | s | B | 08| £5 | 53| o5 | g3 |53 8
7 7 < o > @ o8 o F > 0 > o >a 2
o o - 0 o o < o [} (I=> < [ [
g > > i 4 Qo =] =)
GPIOXXX | unpow- | unpow- low In In In z glitch unpow-
ered ered ered
NRESET_IN | unpow- | unpow- low In In In Z glitch unpow-
ered ered ered
ICSP_MCLR | unpow- | unpow- low In In In z glitch unpow-
ered ered ered
BGPO low Out=0 Retain Retain Retain Retain Retain Retain | unpow- | Note
ered A
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° o - a o
g 2 3 58 | 8o | 28 | B 2 f:
T o 8 = ¢t Q T x e o L & P
c o & o |$ E = = 3 It x s < 2 k]
= g — < n a o o g n 9 £ o oo o
7] = < o > @ 1 @ | g > & =2 > e z
= @ = ®» o Q< O o n < c &
> > > €a Q gn c =1 =]
SYS- In In In In In In In In unpow-
PWR_PRES ered
VCI_INx# In In In In In In In In unpow-
ered
VCI_OUT | Out logic | Out logic | Out logic | Out logic | Out logic | Out logic | Out logic | Out logic | unpow- | Note
ered B
VCI_OVRD_ In In In In In In In In unpow-
IN ered

Note:

- Note A: Pin is programmable by the EC and retains its value through a VTR power cycle.
- Note B: Pin is programmable by the EC and affected by other VBAT inputs pins.

2122 DEFAULT OPERATION AFTER AVTR POR ONLY (VBAT REMAINS ON)

The following table lists the VTR POR default conditions for VBAT powered pins where the EC had selected an alternate
function that was not the default function.

° a a
- %_ % E % E 8 3 8 E % o g g
g 3 & g | g | 2t | 22 | ¥E | x$ g g g
=) < < » o a9 a2 g £ 3 @ 3 2
(7 s g o > © ¥ X > 4 > 9 > z
g o = 0 o O < Qo n < c c
g > = ca | 9 o8 | € 5 5
GPIO003 | N/A N/A low In In In z In unpowered | Note C
GPIO004 |[N/A N/A low In In In Z In unpowered | Note C
GPIO036 |N/A N/A low In In In z In unpowered | Note C
GPIO162 |[N/A N/A low In In In VA In unpowered | Note C
GPIO163 |[N/A N/A low In In In Z In unpowered | Note C
GPIO164 |N/A N/A low In In In z In unpowered | Note C
Note:

- Note C: The GPIO Control logic is powered by VTR and loses its configuration through a VTR POR.

213 Strapping Options

2.13.1 CRISIS RECOVERY AND BOOT SOURCE SELECT STRAPS

The Crisis Recovery Strap option (CR_STRAP) is implemented on GPIO102/KSO09[CR_STRAP].

The Boot Source Select Strap option (BSS_STRAP) is implemented on GPIO123/SHD_CS0#[BSS_STRAP].

« If the CR_STRAP pin is connected to ground the Boot ROM will load the SPI Flash image from the SPI Flash

located on the Private SPI Interface (PVT_xxxx).

« If this pin is pulled high, which is the normal operation for the Key Scan Interface, the Boot ROM will load the SPI
Flash image from the Shared Flash Interface (SHD_xxxx) or the eSPI Flash channel as selected by the Boot
Source Select Strap (BSS_STRAP) on the GPIO123/SHD_CSO0# pin. A 10k-100k ohm pull-up resistor to VTR is
recommended to insure that this pin is sampled as high.
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CR_STRAP BSS_STRAP Source Note
0 X Use 3.3V Private SPI (Crisis Recovery mode)
1 0 Use eSPI Flash Channel (eSPI MAFS mode) Note 1
1 Use Shared SPI (includes eSPI SAFS mode) Note 2, 3

Note 1: If the eSPI Flash Channel is used for booting, i.e., eSPI Master Attached Flash Sharing (MAFS), the
GPI0O123/SHD_CSO0# pin must be used as RSMRST#. This pin will be driven high by the boot ROM code in
order to activate the eSPI flash channel. In addition, the GPI0136/SHD_103 pin must be used as DSW_P-
WROK. This pin will also be driven high by the boot ROM code to support DSW timing requirements. See
Section 5.6.2.3, "Taking the PCH out of Reset," on page 119 and Section 5.6.2.4, "Deep Sleep Well Power
Sequencing," on page 119.

2: |f the SHD_SPI port is used for booting, then any unused GPIO may be used for RSMRST#.
3: The Voltage Level strap is used to indicate if the Shared Flash interface operates at 3.3V or 1.8V. See Sec-
tion 2.13.3, "Voltage Level Strap".

2.13.2 PRIMARY RAILS GOOD STRAP

The Primary Rails Good Strap option (PRG_STRAP) is implemented on GPIO135/SHD_IO2[PRG_STRAP].
This strap is used for booting from the eSPI flash channel using Master Attached Flash Sharing (MAFS).
See Determining that the Primary Power Rails are Stable on page 118.

2.13.3  VOLTAGE LEVEL STRAP
The Voltage Level Strap option (VL_STRAP) is implemented on GPIO117/TFDP_CLK/UART_TX[VL_STRAP].

The VL_STRAP pin is used to indicate to the boot ROM what the voltage level is on the pins in the region that is powered
by the VTR _33_18 supply. See 1.8V or 3.3V /O Pins on page 18.

This pin must be pulled up to 3.3V (VTR) to indicate the region is at 3.3V; and pulled low to indicate the region is 1.8V.
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2.14 Packages

|Note: For the most current package drawings, see the Microchip Packaging Specification at http://www.microchip.com/packaging. I

128-PIN VTQFP PACKAGE OUTLINE

2.14.1
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144-BALL WFBGA PACKAGE OUTLINE

2.14.2

For the most current package drawings, see the Microchip Packaging Specification at http://www.microchip.com/packaging. I

| Note
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128-BALL WFBGA PACKAGE OUTLINE
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3.0 POWER, CLOCKS, AND RESETS

3.1 Introduction

The Power, Clocks, and Resets (PCR) chapter identifies all the power supplies, clock sources, and reset inputs to the
chip and defines all the derived power, clock, and reset signals. In addition, this section identifies Power, Clock, and
Reset events that may be used to generate an interrupt event, as well as, the Chip Power Management Features.

3.2 References

No references have been cited for this chapter.

3.3 Interrupts
The Power, Clocks, and Resets logic generates no events
3.4 Power

3.4.1 POWER SOURCES

Table 3-1 lists the power supplies from which the MEC142x draws current. These current values are defined in Section
42.3, "Power Consumption," on page 492.

TABLE 3-1: POWER SOURCE DEFINITIONS

Power Well Nominal Description Source
Voltage

VTR 3.3V 3.3V System Power Supply. Pin Interface
This is typically connected to the “Always-on” or
“Suspend” supply rails in system. This supply
must be on prior to the system RSMRST# sig-
nal being deasserted.

This supply is used to derive the chip’s core
power and to supply the 3.3V /O rail.

VTR 33 18 3.3Vor1.8v 3.3V or 1.8V System Power Supply. Pin Interface
This supply is used to power one pin region of
the chip. See Section 2.6, "1.8V or 3.3V I/O
Pins," on page 18.

This is typically connected to the “Always-on” or
“Suspend” supply rails in system. This supply
must be on prior to the system RSMRST# sig-
nal being deasserted.

It is either connected to 3.3V VTR power supply
or the eSPI 1.8V power supply.

VTR_LPC_ESPI | 3.3V or 1.8V 3.3V or 1.8V System Power Supply. Pin Interface
This supply is used to power the host interface
to this chip.

It is either connected to 3.3V VTR power supply
or the eSPI 1.8V power supply.

VBAT 3.0V System Battery Back-up Power Well. This is the | Pin Interface
(Note 3-1) “coin-cell” battery.
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The minimum rise/fall time requirement on VTR and VTR_33_18 is 200us. The minimum rise/fall time
requirement on VTR_LPC_ESPI is 100mV/usec or 18us. VTR_LPC_ESPI must turn on at the same time

or after the VTR and VTR_33_18 supplies are powered.

Note:

Note:  The Minimum rise time requirement on VBAT is 100us.

Note on Battery Replacement: Microchip recommends removing all power sources to the device
defined in Table 3-1, "Power Source Definitions" and all external voltage references defined in
Table 3-2, "Voltage Reference Definitions" before removing and replacing the battery. In addition,
upon removing the battery, ground the battery pin before replacing the battery.

Note 3-1

APPLICATION NOTE: Battery Circuit Requirement:
« VBAT must always be present if VTR is present.

The following circuit is recommended to fulfill this requirement:

FIGURE 3-1: RECOMMENDED BATTERY CIRCUIT
3.3V nom,
ToEC as from AC Source

VTR or Battery Pack

(Schottky Diode)

“RTC” Rail (PCH, System)

»

VBAT
toEC 3.3V max with Possible
VIR=0V,  (Schottky = CurrentLimiter —_— %OV réor:?
3.6V max with Diode) (1K typ.) I oin Cel
VTR = VBAT —

3.4.2 VOLTAGE REFERENCES
Table 3-2 lists the External Voltage References to which the MEC142x provides high impedance interfaces.

TABLE 3-2: VOLTAGE REFERENCE DEFINITIONS

Nominal Scaling Nor_nlnal _
Power Well . Monitored Description Source
Input Voltage Ratio
Voltage
VREF_CPU Variable n/a Variable Processor Voltage Pin Interface
(Note 3-1, External Voltage Reference
Note 3-2) Used to scale Processor
Interface signals

CMP_VREFO0 Variable n/a Variable Determines reference volt- Pin Interface

age on the negative termi-

nal of Comparator 0
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TABLE 3-2: VOLTAGE REFERENCE DEFINITIONS (CONTINUED)

Nominal Scalin Nominal
Power Well . 9 Monitored Description Source
Input Voltage Ratio

Voltage

CMP_VREF1 Variable n/a Variable Determines reference volt- Pin Interface

age on the negative termi-
nal of Comparator 1
ADC_VREF Variable n/a Variable ADC Reference Voltage Pin Interface

Note 3-1 For specific electrical characteristics for the voltage reference inputs see Table 42-5, “DC Electrical
Characteristics,” on page 485.

Note 3-2 In order to achieve the lowest leakage current when both PECI and SB TSI are not used, set the
VREF_CPU Disable bit to 1. This bit is defined in Section 34.8.5, VREF_CPU DISABLE.

3.4.3 POWER GOOD SIGNALS

The power good timing and thresholds are defined in the Section 43.1, "Voltage Thresholds and Power Good Timing,"
on page 494.

TABLE 3-3: POWER GOOD SIGNAL DEFINITIONS

Power Good

Signal Description Source

VTRGD VTRGD is an internal power good signal used | VTRGD is asserted following a delay after the
to indicate when the VTR rail is on and stable. VTR power well exceeds its preset voltage
threshold. VTRGD is de-asserted as soon as
either of these voltages drop below this thresh-
old.

Note:  See Section 43.1.1, "VTR Thresh-
old and VTRGD Timing," on
page 494.

VCC_PWRGD | VCC_PWRGD is used to indicate when the VCC_PWRGD Input pin
main power rail voltage is on and stable.

3.4.4 SYSTEM POWER SEQUENCING

The following table defines the behavior of the Power Sources in each of the defined ACPI power states.

TABLE 3-4: TYPICAL POWER SUPPLIES VS. ACPI POWER STATES

ACPI Power State
Supply e
Name (F?J(I)_L S1 S3 S4 S5 (M(I;E:z:H Description
ON) (POS) (STR) (STD) (Soft Off) Off)
VTR_LPC_ ON ON ON/OFF | ON/OFF ON/OFF OFF LPC/eSPI Host Interface
ESPI Power Supply.
VTR ON ON ON ON ON OFF “Always-on” Supply.
(Note 3-3)
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TABLE 3-4: TYPICAL POWER SUPPLIES VS. ACPI POWER STATES (CONTINUED)
ACPI Power State
Supply e
Name (F?J(I)_L S1 S3 S4 S5 (Mcé:z:H Description
ON) (POS) (STR) (STD) (Soft Off) off)
VTR_33_18 ON ON ON ON ON OFF “Always-on” Supply.
(Note 3-3)
VBAT ON ON ON ON ON ON Battery Back-up Supply
(Note 3-4) | (Note 3-4) | (Note 3-4)
Note 3-3 VTR and VTR_33_18 power supply is always on while the battery pack or ac power is applied to the
system.
Note 3-4 This device requires that the VBAT power is on when the VTR power supply is on. External circuitry,
a diode isolation circuit, is implemented on the motherboard to extend the battery life. This external
circuitry ensures the VBAT pin will derive power from the VTR power well when it is on. Therefore,
the VBAT supply will never appear to be off when the VTR rail is on. See APPLICATION NOTE: on
page 49.
3.5 Clocks

The following section defines the clocks that are generated and derived.

3.5.1

RAW CLOCK SOURCES

The table defines raw clocks that are either generated externally or via an internal oscillator.

TABLE 3-5: SOURCE CLOCK DEFINITIONS
Clock Name Frequency Description Source
SUSCLK 32.768 kHz 32.768 kHz Suspend Well Clock Pin Interface (XTALZ2)
Source is a single-ended input that
is an accurate 32.768 kHz clock.
(Note 3-5)
32.768 kHz Crystal 32.768 kHz A 32.768 kHz parallel resonant crys- | Pin Interface (XTAL1 and XTAL2)
Oscillator tal connected between the XTAL1
and XTAL2 pins.
48 MHz Ring 48 MHz The 48 MHz Ring Oscillator is a Internal Oscillator powered by VTR.
Oscillator high-accuracy, low power, low start- | May be stopped by Chip Power
up latency 48 MHz Ring Oscillator. Management Features.
(Note 3-6)
32kHz_INT_OSC 32.768 kHz 32.768 kHz low power, lower accu- Internal Oscillator

racy Internal Oscillator powered by
VBAT supply.

Note:  This clock may be used
when the external 32
kHz clock is unavailable,
and will allow the 48
MHz clock to reach fre-

quency lock.

Note:

This clock source is
enabled via the Clock
Enable Register on page
440.
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Note 3-5

Note 3-6

Note 3-7

The chipset will not produce a valid 32 kHz clock until about 5 ms (PCH) or 110 ms (ICH) after the
deassertion of RSMRST#. See chipset specification for the actual timing.

The 48 MHz Ring Oscillator will reach frequency lock if either the external 32kHz clock source or the
32 kHz Internal Oscillator is used, as selected via the 48MHz Oscillator Reference Select bit in the
Clock Enable Register on page 440. The external 32k Hz clock source provides a stable timebase
for the 48 MHz Ring Oscillator as well as the clock source for the 32 kHz Clock Domain. After VBAT
POR there is a 500ms max time for the 48 MHz Ring Oscillator to become accurate. See Section
43.2, "Clocking AC Timing Characteristics," on page 497.

Without the external clock, the 48MHz clock will vary up to +/-4% which may affect the timing
parameters of certain blocks. In particular it may not be accurate enough to ensure that the UART
will work, depending on the accuracy of the clock of the external device.

3.5.2 DERIVED CLOCKS

This table defines the clocks derived from the raw clock sources.

TABLE 3-6: DERIVED CLOCK DEFINITIONS
Clock Name Frequency Description Source
EC_PROC_CLK Programma- | Derived clock for Embedded Con- 48 MHz Ring Oscillator
ble troller/Processor
24MHz_Clk 24 MHz Derived clock for UART 48 MHz Ring Oscillator
16MHz_Clk 16 MHz Derived clock for SMBus Controller | 48 MHz Ring Oscillator
2MHz_Clk 2 MHz Derived clock for PS/2 Controller 48 MHz Ring Oscillator
1.8432MHz_Clk 1.843 MHz Derived clock for UART 48 MHz Ring Oscillator
1MHz_CIk 1 MHz Derived clock for 8042 Emulated 48 MHz Ring Oscillator
Keyboard Controller
100kHz_CIk 100 kHz Derived clock for PWM and TACH 48 MHz Ring Oscillator
blocks
32KHz_Clk 32.768 kHz Internal 32kHz clock domain Pin Interface or 48 MHz Ring Oscil-
lator:
Pins:
XTAL2: 32 kHz Crystal input/ single-
ended clock source input pin.
XTAL1: 32 kHz Crystal output
The XOSEL bit configures the
source of this clock domain as either
a single-ended 32.768 kHz clock
input (SUSCLK) or the 32.768 kHz
Crystal Oscillator. If neither of these
is available, this clock domain is
derived from the 32kHz_INT_OSC
or the 48 MHz Ring Oscillator, as
configured by bits in the Clock
Enable Register.
(See Note 3-8)
5Hz_CIk 5Hz Derived clock for Breathing LED 48 MHz Ring Oscillator
block
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Note 3-8 Bits[4:0] of the Clock Enable Register on page 440 determine the source of the 32KHz_CIk.
3.5.3 GENERATED CLOCK OUTPUTS

This section describes clocks generated by the MEC142x that may be used by the external system.

TABLE 3-7: GENERATED CLOCK DEFINITIONS

Clock Name Frequency Description Source

32KHZ_OUT 32.768 kHz | 32.768 kHz output. Derived 32KHz_Clk
Configured 32kHz clock source
routed to pin interface.

3.54 32 KHZ CLOCK SWITCHING

The 32kHz clock switching logic switches the clock source of the 32kHz clock domain to be either the single-ended
32.768 kHz clock input (SUSCLK), the 32.768 kHz Crystal Oscillator, the 32kHz_INT_OSC or 48 MHz Ring Oscillator.
Following a VBAT_POR, the XOSEL, 32KHz Clock Switcher Control, INT_32K_OSC_EN and EXT_32K_OSC_EN bits
in the Clock Enable Register are programmed to configure the source of this clock domain. See Table 36-3, “32kHz
Clock Control,” on page 442.

Note 1: Switching delay when configuring the 32k Hz clock source will be on the order of 100 us or three 32k Hz
clocks.

2: The 48 MHz Ring Oscillator will reach frequency lock if either the external 32kHz clock source or the 32 kHz
Internal Oscillator is used, as selected via the 48MHz Oscillator Reference Select bit in the Clock Enable
Register on page 440. The 48 MHz Ring Oscillator will remain locked when the external 32kHz clock source
is removed.

3.5.5 CLOCK DOMAINS VS. ACPI POWER STATES

Table 3-8, "Typical MEC142x Clocks vs. ACPI Power States" shows the relationship between ACPI power states and
MEC142x clock domains:

TABLE 3-8: TYPICAL MEC142X CLOCKS VS. ACPI POWER STATES

ACPI Power State
Clock s
Name S0 S1 s3 s4 S5 G3 Description
(FULL (POS) (STR) (STD) (Soft (MECH
ON) Off) Off)
SUSCLK ON ON ON ON ON OFF This clock is the system
suspend clock source.
(Note 3-5).
32.768 kHz Crystal ON ON ON ON ON ON This clock is generated
Oscillator from a 32.768 kHz par-
allel resonant crystal
connected between the
XTAL1 and XTALZ2 pins.
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TABLE 3-8: TYPICAL MEC142X CLOCKS VS. ACPI POWER STATES (CONTINUED)

ACPI Power State

Clock
S0 S5 G3 Description
Name S$1 S3 S4 (Soft (MECH

(FULL | pos) | (sTR) | (sTD) of ot

ON)
32KHz_Clk ON ON ON ON ON ON/ This clock domain is
OFF generated from the 32
kHz clock input (SUS-
CLK) when available or
the crystal oscillator
pins. Otherwise it is
generated internally
from the
32kHz_INT_OSC or the
48 MHz Ring Oscillator.

48 MHz Ring Oscil- ON ON ON ON ON OFF This clock is powered
lator by the MEC142x sus-
pend supply (VTR) but
may start and stop as
described in Section
3.7, "Chip Power Man-
agement Features," on
page 56 (see also
Note 3-3).

32kHz_INT_OSC ON ON ON ON ON OFF This clock is powered
by the MEC142x VBAT
power supply. This
clock may be used
when 48 MHz Ring
Oscillator is not avail-
able.
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3.6 Resets
FIGURE 3-2: RESETS DIAGRAM
VTR_RESET#
WDT nSYSRST
RESET_IN#
iRESET_OUT
> nSIO_RESET
LRESET# —| |PCI_RESET# | NRESET_OUT
Host_Reset_Select
eSPI Controller
VCC_PWRGD
PC_ChanneI_Disablem_) eSPI_PLTRST#
eSPI_RESET#
VTR
PLTRST# Virtual Wire ——
PLTRST_SRC
Note: PC_Channel_Disable, PLTRST#
Virtual Wire, and PLTRST_SRC are defined
in eSPI Controller Specification.
TABLE 3-9: DEFINITION OF RESET SIGNALS
Reset Description Source
VBAT_POR Internal VBAT Reset signal. This signal is used | VBAT_POR is a pulse that is asserted at the ris-
to reset VBAT powered registers. ing edge of VTRGD if the VBAT voltage is below
anominal 1.25V. VBAT_POR is also asserted as
a level if, while VTRGD is not asserted (‘0’), the
coin cell is replaced with a new cell that delivers
at least a nominal 1.25V. In this latter case
VBAT_POR is de-asserted when VTRGD is
asserted. No action is taken if the coin cell is
replaced, or if the VBAT voltage falls below 1.25
V nominal, while VTRGD is asserted.
VTR_RESET# VTR_RESET# is a Power-On-Reset. VTR_RESET# is deasserted at the rising edge
of VTRGD and is asserted only when VTRGD is
low.
nRESET_IN External Pin that can generate the equivalent of | Pin Interface
a VTR POR event. Asserting this signal will
cause the nSYSRST to be asserted, which
resets the majority of the chip.

© 2017 Microchip Technology Inc.
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TABLE 3-9: DEFINITION OF RESET SIGNALS (CONTINUED)

Reset Description Source

nRESET_OUT External Pin that can generate the equivalent of | This signal is asserted low when the nSIO_RE-
a VCC POR or main reset event to other exter- | SET is asserted low.

nal devices.
nSYSRST Internal VTR Reset signal. This signal is used |nSYSRST is asserted when VTRGD
to reset VTR powered registers. is low, when a WDT_RESET event occurs, when
the nRESET_IN pin is asserted low, or when the
EJTAG.PrRST bit is asserted. It is only deas-
serted when VTRGD is high, nRESET_IN is
high, the EJTAG.PrRST bit is deasserted,.and
their is no WDT_RESET event active.
The EJTAG.PrRST bit is defined in the MIPS®
EJTAG Specification, DN: MD00047, Rev 5.06,
March 05, 2011.
LRESET# System reset signal connected to the LPC LRE- | Pin Interface
SET# pin (also referred to as PCl Reset).
eSPI_RESET# | System reset signal connected to the eSPI Pin Interface
eSPI_RESET# pin
eSPl_PLTRST# |Platform Reset. Generated by the eSPI Block when VCC_P-

WRGD is low, when eSPI_RESET# is low, by a
Virtual Wire, or by PC_Channel_Disable.

PCI_RESET# System reset signal Generated by either the LPC LRESET# pin (also
referred to as PCl Reset) or the eSPI_PLTRST#
depending on the configuration of the Host_Re-
set_Select bit.

nSIO_RESET Performs a reset when VCC is turned off or nSIO_RESET is a signal that is asserted if
when the system host resets the LPC or eSPI | nSYSRST is low, VCC_PWRGD is low, or

Host Interfaces. PCI_RESET# is asserted low and may be deas-
serted when these three signals are all high. The
IRESET_OUT bit controls the deassertion of
nSIO_RESET.

AWDT_RESET event will also cause an
nSIO_RESET assertion.

WDT_RESET Internal WDT Reset signal. This signal resets | A WDT_RESET is asserted by a WDT Event.
VTR powered registers with the exception of This event is indicated by the WDT bit in the

the WDT Event Count register. Note that the Power-Fail and Reset Status Register

glitch protect circuits do not activate on a WDT
reset. WDT_RESETdoes not reset VBAT regis-

ters or logic.
EC_PROC_RES | Internal reset signal to reset the processor in An EC_PROC_RESET# is a stretched version
ET# the EC Subsystem. of the nSYSRST. This reset asserts at the same

time that nNSYSRST asserts and is held asserted
for 1ms after the nSYSRST deasserts.

3.7 Chip Power Management Features

This device is designed to always operate in its lowest power state during normal operation. In addition, this device
offers additional programmable options to put individual logical blocks to sleep as defined in Section 3.7.1, "Block Low
Power Modes," on page 56 and to gate off or power down the internal oscillator as described in Section 3.7.2, "Config-
uring the Chip’s Sleep States," on page 57.

3.7.1 BLOCK LOW POWER MODES

All power related control signals are generated and monitored centrally in the chip’s Power, Clocks, and Resets (PCR)
block. The power manager of the PCR block uses a sleep interface to communicate with all the blocks. The sleep inter-
face consists of three signals:
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» sleep_en (request to sleep the block) is generated by the PCR block. A group of sleep_en signals are gener-
ated for every clock segment. Each group consists of a sleep_en signal for every block in that clock segment.

» clk_req (request clock on) is generated by every block. They are grouped by blocks on the same clock segment.
The PCR monitors these signals to see when it can gate off clocks.

» reset_en (reset on sleep) bits determine if the block (including registers) will be reset when it enters sleep mode.
A block can always drive clk_req low synchronously, but it MUST drive it high asynchronously since its internal clocks

are gated and it has to assume that the clock input itself is gated. Therefore the block can only drive clk_req high as a
result of a register access or some other input signal.

The following table defines a block’s power management protocol:

Power State sleep_en clk_req Description

Normal operation Low Low Block is idle and NOT requesting clocks. The block gates its
own internal clock.

Normal operation Low High Block is NOT idle and requests clocks.

Request sleep Rising Edge Low Block is IDLE and enters sleep mode immediately. The
block gates its own internal clock. The block cannot request
clocks again until sleep_en goes low.

Request sleep Rising Edge | High then | Block is not IDLE and will stop requesting clocks and enter
Low sleep when it finishes what it is doing. This delay is block
specific, but should be less than 1 ms. The block gates its
own internal clock. After driving clk_req low, the block can-
not request clocks again until sleep_en goes low.

Register Access X High Register access to a block is always available regardless of
sleep_en. Therefore the block ungates its internal clock and
drives clk_req high during the access. The block will regate
its internal clock and drive clk_req low when the access is
done.

Awake event clears all sleep enable bits momentarily, and then returns the sleep enable bits back to their original state.
The block that needs to respond to the wake event will do so. See Section 10.11.3, "Wake-Capable Interrupt Events,"
on page 165.

The Sleep Enable, Clock Required and Reset Enable registers are defined in Section 3.8, "EC-Only Registers," on
page 59.

3.7.2 CONFIGURING THE CHIP’S SLEEP STATES

The chip supports four sleep states: SYSTEM HEAVY SLEEP 1, SYSTEM HEAVY SLEEP 2, SYSTEM HEAVY SLEEP
3, SYSTEM DEEPEST SLEEP. The chip will enter one of these four sleep states only when all the blocks have been
commanded to sleep and none of them require the 48 MHz Ring Oscillator (i.e., all clock required status bits = 0), and
the processor has executed its sleep instruction. These sleep states must be selected by firmware via the System Sleep
Control bits implemented in the System Sleep Control Register (SYS_SLP_CNTRL) on page 66 prior to issuing the
sleep instruction. Table 3-12, “System Sleep Control Bit Encoding,” on page 68 defines each of these sleep states.

There are two ways to command the chip blocks to enter sleep.

1. Assert the Sleep All bit located in the System Sleep Control Register (SYS_SLP_CNTRL) on page 66
2. Assert all the individual block sleep enable bits

Blocks will only enter sleep after their sleep signal is asserted and they no longer require the 48 MHz Ring Oscillator
source. Each block has a corresponding clock required status bit indicating when the block has entered sleep. The gen-
eral operation is that a block will keep the 48 MHz Ring Oscillator on until it completes its current transaction. Once the
block has completed its work, it deasserts its clock required signal. Blocks like timers, PWMs, etc. will deassert their
clock required signals immediately. See the individual block Low Power Mode sections to determine how each individual
block enters sleep.
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3.7.3 DETERMINING WHEN THE CHIP IS SLEEPING

There are two methods to verify the chip’s clock has stopped, which indicates the device is in one of these three sleep
states: SYSTEM HEAVY SLEEP 2, SYSTEM HEAVY SLEEP 3, SYSTEM DEEPEST SLEEP. Note that the 48 MHz Ring
Oscillator continues to run in the SYSTEM HEAVY SLEEP 1 state to minimize wake latency.

Option 1: TST_CLK_OUT pin

The TST_CLK_OUT, which is located on the GPIO157/LEDO/TST_CLK_OUT pin, is used to route the internal 48 MHz
Ring Oscillator to a pin. If the clock is toggling the chip is in the full on running state. if the clock is not toggling the chip
has entered the programmed sleep state.

Option 2: MTAP Test Bit

Bit [1] SLEEPING has been implemented in the MTAP registers (MCHP_CMD <0x07>) to allow the firmware developer
to determine if the chip is sleeping via the ICSP debug port. This MTAP command does not require the 48 MHz Ring
Oscillator to be clocking and therefore will not change the chip’s sleep state. Note that all of the ICSP debugger com-
mands that access the processor JTAG port will bring the device out of sleep.

3.7.4 WAKING THE CHIP FROM SLEEPING STATE

The chip will remain in the configured sleep state until it detects either a wake event, an ICSP access, or a full VTR
POR. All the wake-capable interrupt events are defined in the Section 10.0, "Jump Table Vectored Interrupt Controller
(JTVIC)". They are identified as Wake Events in Table 10-2, “Interrupt Source, Enable Set, Enable Clear, and Result Bit
Assignments,” on page 167.

3.741 Wake-Only Events

Two GIRQ registers have been reserved for special wake events. GIRQ16 is used for wake-events that do not require
software processing. These events are used to turn the clock on so the peripherals can start processing the data. There
is no information for the firmware to process. When GIRQ16 is active the firmware can simply clear the source and
return to the sleep state. GIRQ22 is a duplicate of GIRQ16 with one major difference. GIRQ22 does not generate a pro-
cessor interrupt. It only wakes the 48 MHz Ring Oscillator so the peripherals can start processing the data.

Example: LPC 1/O Traffic targeting EMI block.

The LPC Interface detects traffic on the bus and requires the clock to be on to process the incoming data. If GIRQ22 is
enabled, the LPC block will be able to autonomously receive data for the programmed 1/O ranges without processor
intervention. Once the data is loaded into the HOST-to-EC Mailbox Register the Host-to-EC IRQ will trigger an interrupt
to the embedded controller to service this command.

An alternate solution would be to enable the GIRQ16 LPC interrupt. The process is similar, except the embedded con-
troller will receive an interrupt for the LPC activity, as well as the Host-to-EC IRQ, and will need to clear this event also.

3.74.2 ICSP Debugger Wake Events

The ICSP Debugger will cause the chip to wake and run debug code. Auto Clear Sleep and Sleep Debug bits have been
implemented to allow firmware to re-enter sleep following a debug access. It is recommended to set these bits to ‘1’ as
described in the following Application Note.

APPLICATION NOTE: Methods for putting the device back to sleep after a debug access.

Option 1: Automatically Re-enter Sleep after Debug Wake Event (preferred)

To automatically re-enter sleep after a debug wake event the firmware should follow this recommended usage model
1. FW has decided to go to sleep.
2. Set sleep_all bit to command all blocks to sleep.
3. Set sleep_debug bit.

4. Set auto_clr_sleep to make sure sleep_all and sleep_debug will clear automatically when the processor vec-
tors to an interrupt.

Note:

* Steps 2-4 can be done in one write to System Sleep Control Register (SYS_SLP_CNTRL) register.
* The sleep_all and the sleep_debug bits MUST not be set in an interrupt handler.

5. Issue processor sleep instruction. Note that you must use a do...while around the sleep instruction (WAIT).
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Stay in loop while sleep_debug bit is still set.

6. processor goes to sleep.

Option 2: Debug_Done Interrupt Event

Firmware can enable the Debug_Done interrupt event before issuing the processor sleep instruction. This bit is asserted
when the debugger accesses the device. However, the user code will not see this event until the debugger has com-
pleted its debug task. Once the user code sees this event the chip may be put back into a sleep state. Note that the
sleep control bits may have been modified by the debug activity, so some additional reprogramming may be necessary.

3.8 EC-Only Registers

TABLE 3-10: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
PCR 0 EC 32-bit internal 0008_0100h
address space

TABLE 3-11: POWER, CLOCKS AND RESET VTR-POWERED REGISTERS SUMMARY
Offset Register Name
00h Test Register
04h Test Register
08h EC Sleep Enable Register (EC_SLP_EN)
0Ch EC Clock Required Status Registers (EC_CLK_REQ_STS)
10h Host Sleep Enable Register (HOST_SLP_EN)
14h Host Clock Required Status Registers (HOST_CLK_REQ)
18h System Sleep Control Register (SYS_SLP_CNTRL)
20h Processor Clock Control Register (PROC_CLK_CNTRL)
24h EC Sleep Enable 2 Register (EC_SLP_EN2)
28h EC Clock Required 2 Status Register (EC_CLK_REQ2_STS)
2Ch Slow Clock Control Register (SLOW_CLK_CNTRL)
30h Oscillator ID Register (CHIP_OSC_ID)
34h PCR chip sub-system power reset status (CHIP_PWR_RST_STS)
38h Test Register
3Ch Host Reset Enable Register (HOST_RST_EN)
40h EC Reset Enable Register (EC_RST_EN)
44h EC Reset Enable 2 Register (EC_RST_EN2)
48h Power Reset Control (PWR_RST_CTRL) Register
4Ch Test Register
50h System Reset Control (SYS_RST_CTRL) Register

Note:

All register addresses are naturally aligned on 32-bit boundaries. Offsets for registers that are smaller than I

32 bits are reserved and must not be used for any other purpose.
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3.9 Sleep Enable and Clock Required Registers
The following are the Sleep Enable and Clock Required registers for the MEC142x.

3.9.1 EC SLEEP ENABLE REGISTER (EC_SLP_EN)

Offset | 08h
. o Reset
Bits Description Type Default Event
31 | TIMER16_1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note: on page 62.
30 | TIMER16_0 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note: on page 62.
29 | EC_REG_BANK Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
28:27 | RESERVED RES
26 | PWM?7 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
25 | PWM6 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
24 | PWMS5 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
23 | PWM4 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
22 | PWMS3 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
21 | PWM2 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
20 | PWM1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
19:14 | RESERVED RES
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Offset | 08h
. e Reset
Bits Description Type Default Event
13 | TACHS Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
12 | TACH2 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
11 | TACH1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
10 | SMBO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
9 | WDT Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
8 | PROCESSOR Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
7 | TFDP Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
6 | DMA Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
5 | PMC Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
4 | PWMO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
3 | RESERVED RES
2 | TACHO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
1 | PECI Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
0 | INT Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
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so it can go to sleep.

Note:  The basic timers in this device have an auto-reload mode. When this mode is selected, the block's clk_req
equation is always asserted, which will prevent the device from gating its clock tree and going to sleep.
When the firmware intends to put the device to sleep, none of the timers should be in auto-reload mode.
Alternatively, use the timer's HALT function inside the control register to stop the timer in auto-reload mode

3.9.2 EC CLOCK REQUIRED STATUS REGISTERS (EC_CLK_REQ_STS)

Offset | OCh
. i Reset
Bits Description Type Default Event
31 | TIMER16_1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
30 | TIMER16_0 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
29 | EC_REG_BANK Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
28:27 | RESERVED RES
26 | PWM7 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
25 | PWM6 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
24 | PWM5 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
23 | PWM4 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
22 | PWM3 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
21 | PWM2 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
20 | PWM1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
19:14 | RESERVED RES
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Offset | OCh
. . Reset
Bits Description Type Default Event
13 | TACHS Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
12 | TACH2 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
11 | TACH1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
10 | SMBO Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
9 | WDT Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
8 | PROCESSOR Clock Required R 1h nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
7 | TFDP Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
6 | DMA Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
5 | PMC Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
4 | PWMO Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
3 | RESERVED RES
2 | TACHO Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
1 | PECI Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
0 | INT Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
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3.9.3 HOST SLEEP ENABLE REGISTER (HOST_SLP_EN)

Offset | 10h
Bits Description Type Default Reset
P yp Event
31:21 | RESERVED RES
20 | 32 Byte Scratch Block Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
19 | eSPI Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
18 | SAF Bridge Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
17 | Mailbox Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
16 | 8042EM Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
15 | ACPI PM1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
14 | ACPI EC 1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
13 | ACPI EC 0 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment
12 | GLBL_CFG R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
11 | ACPI_ECS Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
10 | ACPI_EC2 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
9:4 | RESERVED RES
3 | BIOS1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
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Offset | 10h
. . Reset
Bits Description Type Default Event
2 | BIOSO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
1 | UART O Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
0 | LPC Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
3.94 HOST CLOCK REQUIRED STATUS REGISTERS (HOST_CLK_REQ)
Offset | 14h
. L. Reset
Bits Description Type Default Event
31:21 | RESERVED RES
20 | 32 Byte Scratch Block Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
19 | eSPI Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
18 | SAF Bridge Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
17 | Mailbox Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
16 | 8042EM Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
15 | ACPI PM1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
14 | ACPI EC 1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
13 | ACPI EC 0 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST

1: block requires clocks.
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Offset | 14h
. i Reset
Bits Description Type Default Event
12 | GLBL_CFG Clock Required R - nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
11 | ACPI EC 3 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
10 | ACPI EC 2 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
9:4 | RESERVED RES
3 | BIOS1 Clock Required R - nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
2 | BIOSO Clock Required R - nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
1 | UART 0 Clock Required R - nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
0 | LPC Clock Required R - nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
3.95 SYSTEM SLEEP CONTROL REGISTER (SYS_SLP_CNTRL)
Offset | 18h
. i Reset
Bits Description Type Default Event
31:7 | RESERVED RES
6 | Auto Clear Sleep R/W Oh nSYSR
0: Sleep All and Sleep Debug are not cleared by HW when proces- ST
sor vectors to an interrupt,
1: Sleep All and Sleep Debug will be cleared by HW when the pro-
cessor vectors to an interrupt.
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Offset | 18h
. i Reset
Bits Description Type Default Event
5 | Sleep Debug R/W Oh nSYSR
0: don't keep processor asleep after debug wake, ST
1: keep processor asleep after a debug wake.
If the Auto Clear Sleep bit is set, HW clears this bit when the pro-
cessor vectors to an interrupt. (same as Sleep All bit). Firmware
must play a role in keeping the processor asleep after a debug
wake. Firmware needs to implement a Do-While loop around the
processors sleep instruction. While this bit is 1, the sleep instruc-
tion must be re-executed.
Note:  See Application Note below this table.
4 | Sleep All R/W Oh nSYSR
0: blocks are not commanded to sleep, ST
1: all blocks are commanded to sleep.
Note: If the Auto Clear Sleep bit is set, HW clears this bit when
the processor vectors to an interrupt.
3 | RESERVED RES
2 | Core regulator standby R/W Oh nSYSR
0: keep regulator fully operational when sleeping. ST
1: standby the regulator when sleeping. Allows enough power for
chip static operation for memory retention.
Note:  See Table 3-12, "System Sleep Control Bit Encoding"
1 | Ring oscillator output gate R/W Oh nSYSR
0: keep ROSC ungated when sleeping. ST
1: gate the ROSC output when sleeping.
Note: See Table 3-12, "System Sleep Control Bit Encoding"
0 | Ring oscillator power down R/W Oh nSYSR
0: keep ROSC operating when sleeping. ST
1: disable ROSC when sleeping. Clocks will start on wakeup, but
there is a clock lock latency penalty.
Note: See Table 3-12, "System Sleep Control Bit Encoding”

APPLICATION NOTE: Sample code for Sleep Debug = 1
do {

wait; //processor sleep instruction
} while (sleep_debug == 1);

Note:  The System Sleep States shown in Table 3-12 are determined by bits 2:0 in this register. The device only
enters these sleep states after all the blocks have been commanded to sleep and they no longer require
the 48 MHz Ring Oscillator; that is, if the sleep enable bits are set for all blocks or the Sleep All bit is set
and no clocks are required.
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TABLE 3-12: SYSTEM SLEEP CONTROL BIT ENCODING

D2 D1 DO Wake Latency Description

0 0 0 0 The Core regulator and the Ring Oscillator remain powered and run-
ning during sleep cycles (SYSTEM HEAVY SLEEP 1) (DEFAULT)

0 1 0 0 The Core regulator remains powered and the Ring oscillator is run-
ning but gated during sleep cycles (SYSTEM HEAVY SLEEP 2)

0 X 1 (Note 3-1) The Core regulator remains powered and the Ring oscillator is pow-
ered down during sleep cycles (SYSTEM HEAVY SLEEP 3)

1 X 1 (Note 3-1) The Core regulator is put into standby state and the Ring oscillator is
powered down during sleep cycles. (SYSTEM DEEPEST SLEEP)

Note 3-1 The latency following a wake event for the SMBus and UART is 600us (typ). It is less than 10us for
LPC, eSPI and PS2.

3.9.6 PROCESSOR CLOCK CONTROL REGISTER (PROC_CLK_CNTRL)

Offset | 20h
. i Reset
Bits Description Type Default Event
31:8 | RESERVED RES
7:0 | Processor Clock Divide Value R/W 4h nSYSR
1: divide 48 MHz Ring Oscillator by 1 (i.e., 48 MHz). ST
4: divide 48 MHz Ring Oscillator by 4 (i.e., 12 MHz).
16: divide 48 MHz Ring Oscillator by 16 (i.e., 3 MHz).
48: divide 48 MHz Ring Oscillator by 48 (i.e., 1 MHz).
No other values are supported.
3.9.7 EC SLEEP ENABLE 2 REGISTER (EC_SLP_EN2)
Offset | 24h
. e Reset
Bits Description Type Default Event
31:26 | RESERVED RES
25 | SMB4 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
24 | SMB3 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
23 | RESERVED RES
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Offset | 24h
. e Reset
Bits Description Type Default Event
22 | TIMER16_3 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note: on page 62.
21 | TIMER16_2_Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note: on page 62.
20:19 | RESERVED RES
18 | LED2 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
17 | LED1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
16 | LEDO Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
15 | RESERVED RES
14 | SMB2 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
13 | SMB1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
12 | RTOS Timer Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
11 | KEYSCAN Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
10 | HTIMER Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
9 | Quad SPI Master Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
8:7 | RESERVED RES
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Offset | 24h
. i Reset
Bits Description Type Default Event
6 | PS2_1 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note 3-2.
5 | PS2_0 Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
See Note 3-2.
4 | RESERVED RES
3 | ADC Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
2:0 | RESERVED RES
Note 3-2 The PS2 block will only sleep while the PS2 is disabled or in Rx mode with no traffic on the bus.
3.9.8 EC CLOCK REQUIRED 2 STATUS REGISTER (EC_CLK_REQ2_STS)
Offset | 28h
. e Reset
Bits Description Type Default Event
31:26 | RESERVED RES
25 | SMB4 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
24 | SMB3 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
23 | RESERVED RES
22 | TIMER16_3 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
21 | TIMER16_2_Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
20:19 | RESERVED RES
18 | LED2 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
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Offset | 28h
. . Reset
Bits Description Type Default Event
17 | LED1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
16 | LEDO Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
15 | RESERVED RES
14 | SMB2 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
13 | SMB1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
12 | RTOS Timer Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
11 | KEYSCAN Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
10 | HTIMER Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
9 | Quad SPI Master Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
8:7 | RESERVED RES
6 | PS2_1 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
5 | PS2_0 Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
4 | RESERVED RES
3 | ADC Clock Required R Oh nSYSR
0: block does NOT need clocks. ST
1: block requires clocks.
2:0 | RESERVED RES
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3.9.9 SLOW CLOCK CONTROL REGISTER (SLOW_CLK_CNTRL)
Offset | 2Ch
Bits Description Type Default Reset
P yp Event
31:10 | RESERVED RES
9:0 | Slow Clock (100 kHz) Divide Value R/W 1EOh nSYSR
Configures the 100kHz_CIk. ST
0: Clock off
n: divide by n.
The Slow Clock value = 48 MHz Ring Oscillator / n.
Note:  The default setting is for 100 kHz.
3.9.10 OSCILLATOR ID REGISTER (CHIP_OSC_ID)
Offset | 30h
Bits Description Type Default Reset
P yp Event
31:9 | RESERVED RES
8 | OSC_LOCK R Oh nSYSR
Oscillator Lock Status ST
7:0 | Reserved R N/A nSYSR
ST
3.9.11 PCR CHIP SUB-SYSTEM POWER RESET STATUS (CHIP_PWR_RST_STS)
Offset | 34h
Bits Description Type Default Reset
P yp Event
31:12 | RESERVED RES
11 | PCICLK_ACTIVE R - nSYSR
ST

This bit monitors the state of the PCI clock input. This status bit
detects edges on the clock input but does not validate the fre-
quency.

0: The 33MHz PCI clock input is not present.

1: The 33MHz PCI clock is present.

DS00002343C-page 72

© 2017 Microchip Technology Inc.




MEC142x

Offset | 34h
. . Reset
Bits Description Type Default Event
10 | 32K_ACTIVE R - nSYSR
This bit monitors the state of the external 32K clock input. This sta- ST
tus bit detects edges on the clock input but does not validate the
frequency.
0: The external 32K clock input is not present.
1: The external 32K clock input is present.
9 | TEST R - nSYSR
ST
8:7 | RESERVED RES
6 | VTR reset status R/WC 1h nSYSR
Indicates the status of nSYSRST. ST
0 = No reset occurred since the last time this bit was cleared.
1 = Areset occurred.
5 | TEST R/WC - nSYSR
ST
4 | RESERVED RES
3 | SIO_Reset Status R xh Note 3-
Indicates the status of nSIO_RESET. 3
0 = reset active.
1 = reset not active.
2 | VCC_PWRGD Status R xh Note 3-
Indicates the status of VCC_PWRGD pin. 3
0 = VCC_PWRGD not asserted (Low).
1 =VCC_PWRGD asserted (High).
1:0 | RESERVED RES
Note 3-3 This read-only status bit always reflects the current status of the event and is not affected by any
Reset events.
3.9.12 HOST RESET ENABLE REGISTER (HOST_RST_EN)

Offset | 3Ch
. e Reset
Bits Description Type Default Event
31:21
20 | 32 Byte Scratch Block Reset Enable R/W Oh nSYSR
ST

0: block will not be reset on sleep.
1: block will be reset on sleep.
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Offset | 3Ch
. i Reset
Bits Description Type Default Event
19 | eSPI Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
Note: If this bit is set, the SAF Bridge will also be reset on sleep.
18 | SCRATCH R/W Oh nSYSR
This read/write bit has no effect on the operation of the chip. ST
17 | SCRATCH R/W Oh nSYSR
This read/write bit has no effect on the operation of the chip. ST
16 | 8042EM Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
15 | SCRATCH R/W Oh nSYSR
This read/write bit has no effect on the operation of the chip. ST
14 | SCRATCH R/W Oh nSYSR
This read/write bit has no effect on the operation of the chip. ST
13 | SCRATCH R/W Oh nSYSR
This read/write bit has no effect on the operation of the chip. ST
12 | GLBL_CFG Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
11 | SCRATCH R/W Oh nSYSR
This read/write bit has no effect on the operation of the chip. ST
10 | SCRATCH R/W Oh nSYSR
This read/write bit has no effect on the operation of the chip. ST
9:4 | RESERVED RES
3 | BIOS1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
2 | BIOSO Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
1 | UART 0 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
0 | SCRATCH R/W Oh nSYSR
This read/write bit has no effect on the operation of the chip. ST
Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block may
not be writable when the block is asleep.
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3.9.13 EC RESET ENABLE REGISTER (EC_RST_EN)

Offset | 40h
. i Reset
Bits Description Type Default Event
31 | TIMER16_1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
30 | TIMER16_0 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
29:27 | RESERVED RES
26 | PWMY7 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
25 | PWM6 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
24 | PWMS5 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
23 | PWM4 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
22 | PWM3 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
21 | PWM2 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
20 | PWM1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
19:14 | RESERVED RES
13 | TACH3 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
12 | TACH2 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
11 | TACH1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
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Offset | 40h
. e Reset
Bits Description Type Default Event
10 | SMBO Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
9 | WDT Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
8 | PROCESSOR Sleep Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
7 | TFDP Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
6 | DMA Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
5 | PMC Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
4 | PWMO Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
3 | RESERVED RES
2 | TACHO Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
1 | PECI Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
0 | INT Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block may

not be writable when the block is asleep.
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3.9.14 EC RESET ENABLE 2 REGISTER (EC_RST_EN2)

Offset | 44h
Bits Description Type Default Reset
P yp Event
31:26 | RESERVED RES
25 | SMB4 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
24 | SMB3 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
23 | RESERVED RES
22 | TIMER16_3 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
21 | TIMER16_2_Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
20:19 | RESERVED RES
18 | LED2 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
17 | LED1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
16 | LEDO Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
15 | RESERVED RES
14 | SMB2 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
13 | SMB1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
12 | RTOS Timer Reset Enable R Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
11 | KEYSCAN Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
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Offset | 44h
. L Reset
Bits Description Type Default Event
10 | HTIMER Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
9 | Quad SPI Master Sleep Enable R/W Oh nSYSR
0: block is free to use clocks as necessary. ST
1: block is commanded to sleep at next available moment.
8:7 | RESERVED RES
6 | PS2_1 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
5 | PS2_0 Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
4 | RESERVED RES
3 | ADC Reset Enable R/W Oh nSYSR
0: block will not be reset on sleep. ST
1: block will be reset on sleep.
2:0 | RESERVED RES

not be writable when the block is asleep.

Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block mayI

3.9.15 POWER RESET CONTROL (PWR_RST_CTRL) REGISTER

Offset | 48h
. . Reset
Bits Description Type Default Event
31:2 | RESERVED RES
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Offset | 48h
. e Reset
Bits Description Type Default Event
Host_Reset_Select R/W Oh nSYSR
This bit determines the platform reset signal that will be used to ST
assert nSIO_RESET. See FIGURE 3-2: Resets Diagram on
page 55.
0 = LRESET# pin generates internal Platform Reset
1 = eSPI Platform Reset (eSPI_PLTRST#)
iRESET_OUT R/W 1h nSYSR
ST

The IRESET_OUT bit is used by firmware to control the internal
nSIO_RESET signal function and the external NRESET_OUT pin.
The external pin NRESET_OUT is always driven by nSIO_RESET.
Firmware can program the state of IRESET_OUT except when the
VCC_PWRGD pin is not asserted (‘0’), in which case iRE-
SET_OUT is ‘don’t care’ and nSIO_RESET is asserted (‘0’)
(Table 3-13).

The internal nSIO_RESET signal is asserted when iRESET_OUT
is asserted even if the nRESET_OUT pin is configured as an alter-
nate function.

The IRESET_OUT bit must be cleared to take the Host accessible
peripherals out of reset. See Section 1.5, "MEC142x Internal
Address Spaces," on page 11 for host accessible peripherals.

TABLE 3-13: iRESET_OUT BIT BEHAVIOR

nSYSRST VCC_PWRGD PC|_RESET# iRESET_OUT | nSIO_RESET & nRESET_OUT
X X X 0 (ASSERTED)
0 X X 0 (ASSERTED)
1 0 X 0 (ASSERTED)
1 1 0 (ASSERTED)
0 1 (NOT ASSERTED)
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3.9.16 SYSTEM RESET CONTROL (SYS_RST_CTRL) REGISTER

Offset | 50h
. i Reset
Bits Description Type Default Event
31:9 | RESERVED RES
8 | SOFT_SYS_RESET W Oh nSYSR
A write of a ‘1’ to this bit will force an assertion of the nSYSRST ST
reset signal in the part.
Writing a ‘0’ to this bit has no effect. This bit is self-clearing.
7:0 | RESERVED RES
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40 LPCINTERFACE

4.1 Introduction

The Intel® Low Pin Count (LPC) Interface is the LPC Interface used by the system host to configure the chip and com-
municate with the logical devices implemented in the design through a series of read/write registers. Register access is
accomplished through the LPC transfer cycles defined in Table 4-5, "LPC Cycle Types Supported".

The Logical Devices implemented in the design are identified in Table 4-14, “I/O Base Address Registers,” on page 103.
The Base Address Registers allow any logical device’s runtime registers to be relocated in LPC 1/O space. All chip con-
figuration registers for the device are accessed indirectly through the LPC I/O Configuration Port (see Section 4.8.3,
"Configuration Port," on page 92).

4.2 References

* Intel® Low Pin Count (LPC) Interface Specification, v1.1
* PCI Local Bus Specification, Rev. 2.2

» Serial IRQ Specification for PCI Systems Version 6.0.

» PCI Mobile Design Guide Rev 1.0

4.3 Terminology

This table defines specialized terms localized to this feature.

TABLE 4-1: TERMINOLOGY

Term Definition

System Host Refers to the external CPU that communicates with this device via the LPC Inter-
face.

Logical Devices Logical Devices are LPC accessible features that are allocated a Base Address and

range in LPC I/O address space

Runtime Register Runtime Registers are register that are directly 1/0 accessible by the System Host
via the LPC interface. These registers are defined in Section 4.10, "Runtime Regis-
ters," on page 106.

Configuration Registers Registers that are only accessible in CONFIG_MODE. These registers are defined
in Section 4.9, "LPC Configuration Registers," on page 99.

EC_Only Registers Registers that are not accessible by the System Host. They are only accessible by
an internal embedded controller. These registers are defined in Section 4.11, "EC-
Only Registers," on page 107.
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4.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 4-1: BLOCK DIAGRAM OF LPC INTERFACE CONTROLLER WITH CLKRUN#
SUPPORT
LPC Interface
(Logical Device Ch)
e Serial IRQ
Interface to g State Machine < LADO >
Configuration 5 LAD1
i = g -
Registers g LAD2
=) -
= LAD3
8 g |
LFRAME#
— g
LRESET#
LPC Config B
Registers - LCLK
Interface to Logical
. ) SERIRQ
Device Register LPC Controller < -
CLKRUN#
|
LPC Regis-
ters
(Runtime,
EC-Only)
441 SIGNAL DESCRIPTION
TABLE 4-2: SIGNAL DESCRIPTION TABLE
Name Direction Description
LADO Input/Output Bit[0] of the LPC multiplexed command, address, and
data bus.
LAD1 Input/Output Bit[1] of the LPC multiplexed command, address, and
data bus.
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TABLE 4-2: SIGNAL DESCRIPTION TABLE (CONTINUED)

Name Direction Description
LAD2 Input/Output Bit[2] of the LPC multiplexed command, address, and
data bus.
LAD3 Input/Output Bit[3] of the LPC multiplexed command, address, and
data bus.
LFRAME# Input Active low signal indicates start of new cycle and termi-

nation of broken cycle.

LRESET# Input Active low signal used as LPC Interface Reset. Same as
PCI Reset on host.

Note: LRESET# is typically connected to the host
PCI RESET (PCIRST#) signal.

LCLK Input PCI clock input (PCI_CLK)
SERIRQ Input/Output Serial IRQ pin used with the LCLK signal to transfer
interrupts to the host.
CLKRUN# Open-Drain Output Clock Control for LCLK
LPCPD# Input Power Down: Indicates that the device should prepare

for power to be removed from the LPC I/F.

442 REGISTER INTERFACES

The registers defined for the LPC Interface block are accessible by the various hosts as indicated in Section 4.9, "LPC
Configuration Registers", Section 4.11, "EC-Only Registers"and Section 4.10, "Runtime Registers".

4.5 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

4.51 POWER DOMAINS

Name Description

VTR The LPC Interface block and registers are
powered by VTR.

452 CLOCK INPUTS

Name Description

LCLK This LPC Interface has a single clock input,
called LCLK.

Note: The PCI_CLK input to LCLK can run at 24MHz or 33MHz. When the PCI_CLK input is 24MHz the Hand-
shake bit in the EC Clock Control Register must be set to a ‘1’ to capture LPC transactions properly. See
Section 4.11.4, "EC Clock Control Register," on page 110.
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453 RESETS

Name

Description

nSYSRST

Power on Reset to the block. This signal resets all the register and logic

in this block to its default state.

nSIO_RESET

This signal is used to indicate when the main power rail in the system
is reset. The LPC interface is operational when main power is present.
This signal is used to reset selected registers as defined in the Register
Interfaces descriptions.

LRESET#

The LRESET# signal comes from the LPC pin interface. This signal is
defined in the Intel® Low Pin Count (LPC) Interface Specification, v1.1.

The following table defines the effective reset state that result from the combination of these three reset signals.

TABLE 4-3: LPC Interface BLOCK RESET STATES

nSYSRST LRESET# nSIO_RESET Reset State
(Note 4-2) (Note 4-1, Note 4-4) (Note 4-3)
Asserted X X Resets all registers and logic
Deasserted Asserted X Resets selected registers and logic
Deasserted Asserted Resets selected registers
Deasserted Nothing is in Reset

Note 4-1 The EC can determine the state of the LRESET# input using registers in LPC Bus Monitor Register

on page 108.

Note 4-2 nSYSRST is asserted when VTR is turned off and is released after VTR is turned on. The nSYSRST
will be released before the System Host is expected to attempt communication over the LPC

Interface.

Note 4-3 See the individual register descriptions to determine which registers are effected by nSIO_RESET.

Note 4-4 The LPC Interface will be ready to receive a new transaction when LRESET# is deasserted. See the
individual register descriptions to determine which registers are effected by this reset.

In system, the LPC Interface is required to be operational in ACPI Sleep States SO - S2. When the system enters Sleep
States S3 - S5 the LPC interface must tristate its outputs. The following table shows the behavior of LPC output and

input/output signals under reset conditions.

TABLE 4-4: LPC INTERFACE SIGNALS BEHAVIOR ON RESET

Pins nSYSRST nSIO_RESET LPCPD# LRESET#
Asserted
LAD[3:0] Tri-state Tri-state Tri-state Tri-State
SERIRQ Tri-state Tri-state Tri-state Tri-State
CLKRUN# Tri-state Tri-state Tri-state Tri-State
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4.6 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

LPC_WAKE This signal is asserted when the LPC interface detects LPC traffic. If
enabled, it may be used to wake the 48 MHz Ring Oscillator when the
chip is in a sleep state.

Note:  This interrupt is grouped with other Wake-Only events in
GIRQQ16 and GIRQ22.

LPC_INTERNAL_ERR The LPC_INTERNAL_ERR event is sourced by bit DO of the Host Bus
Error Register.

4.7 Low Power Modes

The LPC Controller may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

The LPC Controller will deassert its clock required signal when it is commanded to sleep and it is not processing an LPC
transaction, thereby allowing the 48 MHz Ring Oscillator to be turned off. If a subsequent transaction is detected on the
LPC interface, the LPC Controller will assert the LPC_WAKE signal to the JTVIC Controller. If enabled, this event will
wake the 48 MHz Ring Oscillator.

4.8 Description

This LPC Controller is compliant with the Intel® Low Pin Count (LPC) Interface Specification, v1.1. Section 4.8.1, "LPC
Controller Description” further clarifies which LPC Interface features have been implemented and qualifies any system
specific requirements.

The LPC Controller claims only LPC transactions targeted for one of its peripherals. Section 4.8.2, on page 88,
describes the mechanism for Claiming and Forwarding Transactions for Supported LPC Cycles. LPC transactions may
be used to configure the chip and to access registers during operation. The mechanism to configure the chip is
described in Section 4.8.3, "Configuration Port," on page 92.

The LPC memory cycles may also be used to access the Base Address Registers of certain devices as well as internal
SRAM.

Once configured, the LPC peripherals implemented as logical devices on chip may use the SERIRQ to notify the host
of an event. See Section 4.8.4, "Serial IRQs," on page 94.

4.8.1 LPC CONTROLLER DESCRIPTION

The following sections qualify the LPC features implemented according to the LPC Specification.

4811 Cycle Types Supported

The following cycle types are supported by the LPC Interface Controller. All other cycles that it does not support are
ignored.

TABLE 4-5: LPC CYCLE TYPES SUPPORTED

Cycle Type Transfer Size
I/0 Read 1 byte
1/0 Write 1 byte
Memory Read 1 byte
Memory Write 1 byte

© 2017 Microchip Technology Inc. DS00002343C-page 85



MEC142x

When the LPC Controller detects a transaction targeted for this device it will claims and forward that transaction as
defined in Section 4.8.2, "Claiming and Forwarding Transactions for Supported LPC Cycles," on page 88.

LPC I/O Cycles

The system host may use LPC I/O cycles to read/write the I/O mapped configuration and runtime registers implemented
in this device. See the Intel® Low Pin Count (LPC) Interface Specification, v1.1, Section 5.2 for definition of LPC I/O
Cycles.

LPC Memory Cycles

The system host may use LPC memory cycles to access memory mapped registers and internal RAMs implemented in
this device. See the Intel® Low Pin Count (LPC) Interface Specification, v1.1, Section 5.1 for definition of LPC Memory
Cycles.

4.81.2 LADI[3:0] Fields

The LAD[3:0] signals support multiple fields for each protocol as defined in section 4.2.1 LAD[3:0] of the Intel® Low Pin
Count (LPC) Interface Specification, v1.1. The following sections further qualify the fields supported.

Wait SYNCs on LPC

LPC transactions that access registers located on the device will require a minimum of two wait SYNCs on the LPC bus.
The number of SYNCs may be larger if the internal bus is in use by the embedded controller, of if the data referenced
by the host is not present in a register. The device always uses Long Wait SYNCs, rather than Short Wait SYNCs, when
responding to an LPC bus request.

Note: All LPC transactions are synchronized to the LCLK and will complete with a maximum of 8 wait states,
unless otherwise noted.

ERROR SYNCs on LPC
The device does not issue ERROR SYNC cycles.

48.1.3 LPC Clock Run and LPC Power Down Behavior

Using LPCPD#

The device tolerates the LPCPD# signal going active and then inactive again without LRESET# going active. This is a
requirement for notebook power management functions.

The Intel® Low Pin Count (LPC) Interface Specification, v1.1, Section 8.2 states that “After LPCPD# is de-asserted, the
LPC interface may be reset dependent upon the characteristics of system reset signal connected to LRESET#.” This
text must be qualified for mobile systems where it is possible that when exiting a "light" sleep state (ACPI1 S1, APM POS),
LPCPD# may be asserted but the LPC Bus power may not be removed, in which case LRESET# will not occur. When
exiting a "deeper" sleep state (ACPI S3-S5, APM STR, STD, soft-off), LRESET# will occur.

The LPCPD# pin is implemented as a “local” powergood for the LPC bus in the device. It is not to be used as a global
powergood for the chip. It is used to minimize the LPC power dissipation.

Prior to going to a low-power state, the system asserts the LPCPD# signal. LPCPD# goes active at least 30 microsec-
onds prior to the LCLK signal stopping low and power being shut to the other LPC interface signals. Upon recognizing
LPCPD# active, there are no further transactions on the LPC interface.

Using CLKRUN#

CLKRUN# is used to indicate the status of LCLK as well as to request that a stopped clock be started. See FIGURE
4-2: CLKRUN# System Implementation Example on page 87, an example of a typical system implementation using
CLKRUN#.

LCLK Run Support can be enabled and disabled via SIRQ_MODE as shown in Table 4-6, "LPC Controller CLKRUN#
Function". When the SIRQ_MODE is ‘0,” Serial IRQs are disabled, the CLKRUN# pin is disabled, and the affects of Inter-
rupt requests on CLKRUN# are ignored. When the SIRQ_MODE is ‘1,’ Serial IRQs are enabled, the CLKRUN# pin is
enabled, and the CLKRUN# support related to Interrupts requests as described in the section below is enabled.

The CLKRUN# pin is an open drain output and input. Refer to the PCI Mobile Design Guide Rev 1.0 for a description
of the CLKRUN# function. If CLKRUN# is sampled “high”, LCLK is stopped or stopping. If CLKRUN# is sampled “low”,
LCLK is starting or started (running).
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CLKRUN# Support for Serial IRQ Cycle

If a logical device asserts or de-asserts an interrupt and CLKRUN# is sampled “high”, the LPC Controller can request
the restoration of the clock by asserting the CLKRUN# signal asynchronously (Table 4-6). The LPC Controller holds
CLKRUN# low until it detects two rising edges of the clock. After the second clock edge, the controller must disable the
open drain driver (Figure 4-3).

The LPC Controller must not assert CLKRUN# if it is already driven low by the central resource; i.e., the PCI CLOCK
GENERATOR in Figure 4-2. The controller will not assert CLKRUN# under any conditions if the Serial IRQs are dis-
abled.

The LPC Controller must not assert CLKRUN# unless the line has been de-asserted for two successive clocks; i.e.,
before the clock was stopped (Figure 4-3).

The LPC Controller will not assert CLKRUN# if it is already driven low by the central resource; i.e., the PClI CLOCK
GENERATOR. The LPC Controller also will not assert CLKRUN# unless the signal has been de-asserted for two suc-
cessive clocks; i.e., before the clock was stopped.

TABLE 4-6: LPC CONTROLLER CLKRUN# FUNCTION

SIRQ_MODE '{,‘:e,;',\‘,,"‘,'\ ';;2';‘;2: CLKRUN# Action
0 X X None
1 NO CHANGE X None
CHANGE(Note 4-6) 0 None

1 Assert CLKRUN#

Note 4-5 SIRQ_MODE is defined in Section 4.8.4.1, "Enabling SERIRQ Function," on page 94.

Note 4-6 “Change” means either-edge change on any or all parallel IRQs routed to the Serial IRQ block. The
“change” detection logic must run asynchronously to LCLK and regardless of the Serial IRQ mode;
i.e., “continuous” or “quiet”.

FIGURE 4-2: CLKRUN# SYSTEM IMPLEMENTATION EXAMPLE
Master Target
A A A A
- LCLK > PCICLOCK
MCHP GENERATOR
Device <  J CLKRUN#  / > (Central Resource)
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FIGURE 4-3: CLOCK START ILLUSTRATION
SERIRQ MODE BIT |_| | CLKRUN# |
T 77 DRIVENBY 77 2L MCHP Device STOPS
ANY CHANGE : MCHP Device I ,’ DRIVING CLKRUN#
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|
|
1

] ]
I I
I I
I I
I I
LCLK | |
I

|
——»  2CLKS MIN.  |¢——
1 ]

Note 1: The signal “ANY CHANGE?” is the same as “CHANGE/ASSERTION” in Table 4-6.

2: The LPC Controller must continually monitor the state of CLKRUN# to maintain LCLK until an active “any
IRQ change” condition has been transferred to the host in a Serial IRQ cycle or “any DRQ assertion” con-
dition has been transferred to the hostin a DMAcycle. For example, if “any IRQ change or DRQ assertion”
is asserted before CLKRUN# is de-asserted (not shown in Figure 4-3), the controller must assert CLKRUN#
as needed until the Serial IRQ cycle or DMA cycle has completed.

482 CLAIMING AND FORWARDING TRANSACTIONS FOR SUPPORTED LPC CYCLES

The following sections define how the LPC Controller determines if a cycle is targeted for one of the chip’s logical
devices and how that transaction is then forwarded to that logical device. The following sections include:

» Section 4.8.2.1, "I/O Transactions," on page 88
» Section 4.8.2.2, "Device Memory Transactions," on page 91

4.8.2.1 I/0O Transactions

The system host will generate I/O commands to communicate with I/O peripherals, such as Keyboard Controller, UART,
etc. The LPC Controller will claim only I/O transactions targeted to it and it will ignore all others. The following sections
describe how /O transactions are claimed and forwarded to access the Runtime and Configuration registers.

CLAIMING LPC I/O TRANSACTIONS

Each host I/O accessible block (i.e., logical device) has an associated I/0 Base Address register. The format of this reg-
ister is defined in Section 4.9.3, "I/O Base Address Registers (I0_BARs)," on page 102. If the VALID bit is set in the
logical device’s BAR register the LPC interface will claim all /O addresses that match the unmasked portion of the pro-
grammed LPC Host Address using the following equation.

(LPC Address & ~BAR.MASK) == (BAR.LPC_Address & ~BAR.MASK) && (BAR.Valid == 1)

Masked bits are treated as don’t care in the address matching decoder.

Note: The LPC Controller's Base Address register is used to define the Base I/0 Address of the ConfigurationI
Port.

FORWARDING I/0 TRANSACTIONS

Once an LPC Address is claimed for a specific logical device, the 8 LSbs of the I/O Address are used as the offset from
the hard-coded logical device’s Runtime Registers Base Address located in the EC/Host Address space (i.e., F_0000h
to F_FFFFh). This allows each Host I/0O Accessible Block the ability to map up to 256 contiguous bytes into 1/O space.

EC/Host Address = Logical Device Runtime Register Base Address[31:0] + (LPC 1/0 Address[6:0] & BAR.MASK)

Note: The Runtime Registers are always located on even 1k byte boundaries in the internal EC/Host AddressI
space.
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EXAMPLE 4-1: LPC RUNTIME (CONFIGURATION PORT) ADDRESSING

Configuration Port ]

LPC 1/O Address EC/Host Address Register
002Eh F_3000h INDEX
002Fh F_3001h DATA

Note:  The Logical Device number for the matching device is located in the Frame field of the BAR. The Frame
field is mapped to bits [15:10] of the EC/Host Address space. In this example bits[15:10] = 00_1100 = Ch.

The system host will use 1/O transactions to access the Configuration and Runtime registers. To access the Runtime
registers, the host must configure the 1/0 Base Address Registers (I0_BARs), which are accessible via the Configura-
tion Port first. The Configuration Port, Logical Device Ch, is located at the Base I/O Address programmed in the BAR
Configuration register located at offset 60h.

For illustration purposes only, lets examine two types of logical devices (these may or may not reside in this design).

EXAMPLE 4-2: KEYBOARD CONTROLLER

The Keyboard Controller (8042 Interface) Base Address Register has 60h in the LPC Address field, the Frame field is
01h, and the MASK field is 04h. Because of the single “1b’ bit in MASK, the BAR will match LPC I/O patterns in the form
‘0000_0000_0110_0x00b’, so both 60h and 64h will be matched and claimed by the LPC Controller.

EXAMPLE 4-3: 16550 UART

If a standard 16550 UART was located at LPC I/O address 238h, then the UART Receive buffer would appear at
address 238h and the Line Status register at 23Dh. If the BAR for the UART was set to 0238_8047h, then the UART
will be matched at I/0O address 238h.

The following table illustrates the 1/0 Address Mapping for each logical device implemented in the MEC142x.

TABLE 4-7: LPC I/O REGISTER MAP

Example LPC
Logical Device BAR LPC BAR LPC Address Offsets Register Name
9 Host Address Host Claimed 9
Mask
Address
LPC Interface (Con- | 2 Byte Bound- 002Eh 1 BAR+0 | INDEX
figuration Port) ary +1 | DATA
EMI O 16 Byte 0060h F BAR+0 | Host-to-EC Mailbox
Boundary +1 | EC-to-Host Mailbox

+2 |EC Address LSB

+3 | EC Address MSB

+4 | EC Data Byte 0

+5 | EC Data Byte 1

+6 | EC Data Byte 2

+7 | EC Data Byte 3

+8 | Interrupt Source LSB
+9 | Interrupt Source MSB
+A | Interrupt Mask LSB
+B | Interrupt Mask MSB
+C | Application ID
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TABLE 4-7:

LPC I/0 REGISTER MAP (CONTINUED)

BARLPC

Logical Device |, Address

Example
BAR LPC
Host
Address

LPC
Address
Mask

Offsets
Claimed

Register Name

8042 Emulated Key-
board Controller

Byte Boundary

0060h

BAR+0

Write: WRITE_DATA
Read: READ_DATA

+4

Write: WRITE_CMD
Read: STATUS

ACPI ECO Byte Boundary

0062h

BAR+0

ACPI_OS_DATA_BYTE_O

+4

Write: ACPI_OS_COMMAND
Read: OS STATUS OS

ACPI EC1 8 Byte Bound-

ary

0070h

BAR+0

ACPI_OS_DATA_BYTE_O

+1

ACPI_OS_DATA_BYTE_1

+2

ACPI_OS_DATA_BYTE_2

+3

ACPI_OS_DATA_BYTE_3

+4

Write: ACPI_OS_COMMAND
Read: OS STATUS OS

+5

OS Byte Control

+6

Reserved

+7

Reserved

ACPI PM1 8 Byte Bound-

ary

0078h

BAR+0

Power Management 1 Status 1

+1

Power Management 1 Status 2

+2

Power Management 1 Enable 1

+3

Power Management 1 Enable 2

+4

Power Management 1 Control 1

+5

Power Management 1 Control 2

+6

Power Management 2 Control 1

+7

Power Management 2 Control 2

Legacy
Port92/GateA20

Any 1/O Byte
Address

0092h

BAR+0

Port 92

UART O 8 Byte Bound-

ary

03FOh

BAR+0

Write (DLAB=0): Transmit Buffer
Read (DLAB=0): Receive Buffer

R/W (DLAB=1): Programmable BAUD
Rate Generator LSB

+1

R/W (DLAB=0): Interrupt Enable Regis-
ter

R/W (DLAB=1): Programmable BAUD
Rate Generator MSB

+2

Write: FIFO Control
Read: Interrupt Identification

+3

Line Control

+4

Modem Control

+5

Line Status

+6

Modem Status

+7

Scratchpad Register

Mailbox Interface 2 Byte Bound-

ary

0100h

BAR+0

MBX_INDEX

+1

MBX_DATA
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TABLE 4-7: LPC I/0 REGISTER MAP (CONTINUED)

Example LPC
Logical Device BAR LPC BAR LPC Address Offsets Register Name
9 Host Address Host Claimed 9
Mask
Address
ACPI EC2 8 Byte Bound- 0030h 7 BAR+0 | ACPI_OS_DATA_BYTE_O
ary +1 | ACPI_OS_DATA BYTE_1
+2 | ACPI_OS_DATA BYTE_2
+3 | ACPI_OS_DATA BYTE_3
+4 | Write: ACPI_OS_COMMAND
Read: OS STATUS OS
+5| OS Byte Control
+6 | Reserved
+7 | Reserved
ACPI EC3 8 Byte Bound- 0038h 7 BAR+0 | ACPI_OS_DATA_BYTE_O
ary +1|ACPI_OS_DATA BYTE_1
+2 | ACPI_OS_DATA BYTE_2
+3 | ACPI_OS_DATA_BYTE_3
+4 | Write: ACPI_OS_COMMAND
Read: OS STATUS OS
+5| OS Byte Control
+6 | Reserved
+7 | Reserved
Port 80 BIOS Debug | Any I/O Byte 0080h 0 BAR+0 | Host Data
Port 0 Address
Port 80 BIOS Debug | Any I/O Byte 0081h 0 BAR+0 | Host Data
Port 1 Address
4.8.2.2 Device Memory Transactions

LPC Memory cycles are single byte read or writes that occur in a 32-bit address range. The LPC block will claim a mem-
ory transaction that is targeted for one of these logical devices. A Device Memory Base Address Register has been
implemented for the logical devices listed in Table 4-15, “Device Memory Base Address Registers,” on page 105

On every LPC bus Memory access all Base Address Registers are checked in parallel and if any matches the LPC mem-
ory address the LPC Interface claims the bus cycle. The memory address is claimed as described in I/0O Transactions
on page 88 except that the LPC memory cycle address is 32 bits instead of the 16 bit I/O cycle address.

Software should insure that no two BARs map the same LPC memory address. If two BARs do map to the same
address, the BAR_CONFLICT bit in the Host Bus Error Register is set when an LPC access targeting the BAR Conflict
address. An EC interrupt can be generated.

Each Device Memory BAR is 48 bits wide. The format of each Device Memory BAR is summarized in Device Memory
Base Address Register Format. An LPC memory request is translated by the Device Memory BAR into an 8-bit read or
write transaction on the AHB bus. The 32-bit LPC memory address is translated into a 32-bit AHB address.

The Base Address Register Table is itself part of the AHB address space. It resides in the Configuration quadrant of
Logical Device Ch, the LPC Interface.

4823 SRAM Memory Transactions

In addition to mapping LPC Memory transactions into Logical Devices, Memory transactions can be mapped into inter-
nal address space, as configured by the SRAM Memory BARs. LPC Memory cycles are single byte read or writes that
occur in a 32-bit address range. The LPC block will claim LPC memory cycles that match the programmed SRAM Mem-
ory BAR Register if the VALID in the SRAM Memory BAR Configuration is set to 1. No memory cycles will be claimed
if this bit is cleared.
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The LPC interface can claim up to a 4 kB block of memory addresses and map them to the internal address space. The
location of the block of memory in the 32-bit internal space, as well as access to it, is controlled by the EC, using the
SRAM Memory Host Configuration Register.

The block of memory in the internal 32-bit address space must start on any size-byte address boundary. For example,
if the memory is 4k bytes than it is only relocatable on 4k byte boundaries.
CLAIMING LPC MEMORY TRANSACTIONS

A Base Address Register will match an LPC Memory address, and thus the device will claim the LPC bus cycle, if the
following relation holds:

bit (LPC Address & ~(BAR.25'ZE-1) == (BAR.Host_Address & ~(BAR.25'2E-1)) && (BAR.Valid == 1)

If the BAR matches, the LPC cycle will be claimed by the device. The LPC request will be translated to an AHB address
according to the following formula:

AHB Address = (BAR.AHB_Base & ~(BAR.25!ZE-1)) | (LPC_Address & (BAR.25!ZE.1))

The mapping is also illustrated in Figure 4-4.

FIGURE 4-4: AHB ADDRESS BIT MAPPING
31 23 0
TP ET TR I T T ITT T TT T e aress
31 23

TP ET T ET TP TETTTT T Jelololololololo| anmaase

Size (1 to 12) address
/ bits passed through
from LPC Address to

PEEEEEEEEEEEREEENENE DUV HNEN RN RN s acoress

FORWARDING SRAM MEMORY TRANSACTIONS
The LPC interface can claim up to a 4 kB block of memory addresses and map them to the internal address space.

The firmware programs the base address of the internal memory space in SRAM Memory Host Configuration Register,
which is mapped to the LPC memory address programmed by the host in the SRAM Memory BAR register. The firmware
also programs the size of the memory to be accessed. The LPC block uses the size field to determine which memory
addresses to claim (see Section , "Claiming LPC Memory Transactions," on page 92), as well as to prevent reading/writ-
ing an unmapped internal memory location.

4.8.3 CONFIGURATION PORT

The LPC Host can access the Chip’s Configuration Registers through the Configuration Port when CONFIG MODE is
enabled. The device defaults to CONFIG MODE being disabled.

Note:  The data read from the Configuration Port Data register is undefined when CONFIG MODE is not enabled. I
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The Configuration Port is composed of an INDEX and DATA Register. The INDEX register is used as an address pointer
to an 8-bit configuration register and the DATA register is used to read or write the data value from the indexed config-
uration register. Once CONFIG MODE is enabled, reading the Configuration Port Data register will return the data value
that is in the indexed Configuration Register.

If no value was written to the INDEX register, reading the Data Register in the Configuration Port will return the value in
Configuration Address location 00h (default).

TABLE 4-8: CONFIGURATION PORT

Default 1/0 Default
Address Type Register Name Relative Address Notes
Value
(Note 4-7)
002Eh Read / INDEX Configuration Port’'s Base Address + 0 00h Note 4-7
Write
002Fh Read / DATA Configuration Port’'s Base Address + 1 00h
Write

Note 4-7 The default Base 1/0 Address of the Configuration Port can be relocated by programming the BAR
register for Logical Device Ch (LPC/Configuration Port) at offset 60h. The Relative Address shows
the general case for determining the 1/0O address for each register.

4.8.3.1 Enable CONFIG MODE

The INDEX and DATA registers are effective only when the chip is in CONFIG MODE. CONFIG MODE is enabled when
the Config Entry Key is successfully written to the 1/0 address of the INDEX register of the CONFIG PORT while the
CONFIG MODE is disabled (see Section 4.8.3.2, "Disable CONFIG MODE").

Config Entry Key = < 55h>

4.8.3.2 Disable CONFIG MODE

CONFIG MODE defaults to disabled on a nSYSRST, nSIO_RESET, and when LRESET# is asserted. CONFIG MODE
is also disabled when the following Config Exit Key is successfully written to the 1/O address of the INDEX PORT of the
CONFIG PORT while CONFIG MODE is enabled.

Config Exit Key = < AAh>

4.8.3.3 Configuration Sequence Example
To program the configuration registers, the following sequence must be followed:

1. Enable Configuration State
2. Program the Configuration Registers
3. Disable Configuration State.

The following is an example of a configuration program in Intel 8086 assembly language.

MOV DX, CONFIG PORT BASE ADDRESS
MOV AX,055H; Config Entry Key
ouT DX, AL

; CONFIGURE BASE ADDRESS, |
; LOGICAL DEVICE 8

MOV DX, CONFIG PORT BASE ADDRESS
MOV AL, 07H

ouT DX,AL; Point to LD# Config Reg
MOV DX, CONFIG PORT BASE ADDRESS+1
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MOV AL, 08H
OUT DX,AL; Point to Logical Device 8

MOV DX, CONFIG PORT BASE ADDRESS

MOV AL, 60H

ouUT DX,AL ; Point to BASE ADDRESS REGISTER
MOV DX, CONFIG_PORT_ BASE ADDRESS+1

MOV AL, 02H

ouUT DX,AL ; Update BASE ADDRESS REGISTER

MOV DX, CONFIG PORT BASE ADDRESS
MOV AX, OAAH; Config Exit Key
OuT DX,AL.

4.8.4 SERIAL IRQS

The device supports the serial interrupt scheme, which is adopted by several companies, to transmit interrupt informa-
tion to the system. The serial interrupt scheme adheres to the Serial IRQ Specification for PCI Systems Version 6.0..
4841 Enabling SERIRQ Function

Each Serial IRQ channel defaults to disabled. To enable a Serial IRQ channel the host must program the Serial IRQ
Configuration Registers on page 100.

4842 TIMING DIAGRAMS for SERIRQ CYCLE

LCLK = LCLK pin

SERIRQ = Serial IRQ pin

Start Frame timing with source sampled a low pulse on IRQ1.

FIGURE 4-5: SERIAL INTERRUPTS WAVEFORM “START FRAME”
gL STARTFRAME IRQO FRAME | IRQ1 FRAME | IRQ2 FRAME
or| H | R| T s|R|T|s|R|T|s]|R|T

ok Uy
SERIRQ —| START |

Drive Source ||RQ1| Host Controller | None | IRQ1 | None

H=Host Control SL=Slave Control R=Recovery T=Turn-around S=Sample

Start Frame pulse can be 4-8 clocks wide.
Stop Frame Timing with Host using 17 SERIRQ sampling period.
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FIGURE 4-6: SERIAL INTERRUPT WAVEFORM “STOP FRAME”
IRQ14 IRQ15 IOCHCK#
FRAME FRAME ERAME STOP FRAME | NEXT CYCLE
s| Rl T|s|R|T|s|RIT|[I] H |R|T

LCLK
SERIRQ STOP START

Driver None | IRQ15| None | Host Controller |

H=Host Control R=Recovery T=Turn-around S=Sample I=Idle

Stop pulse is two clocks wide for Quiet mode, three clocks wide for Continuous mode.
There may be none, one, or more Idle states during the Stop Frame.

The next SERIRQ cycle’s Start Frame pulse may or may not start immediately after the turn-around clock of the Stop
Frame.

4.84.3 SERIRQ Cycle Control
SERIRQ START FRAME

There are two modes of operation for the SERIRQ Start Frame.

Quiet (Active) Mode

Any device may initiate a Start Frame by driving the SERIRQ low for one clock, while the SERIRQ is Idle. After driving
low for one clock, the SERIRQ must immediately be tri-stated without at any time driving high. A Start Frame may not
be initiated while the SERIRQ is active. The SERIRQ is Idle between Stop and Start Frames. The SERIRQ is active
between Start and Stop Frames. This mode of operation allows the SERIRQ to be Idle when there are no IRQ/Data
transitions which should be most of the time.

Once a Start Frame has been initiated, the host controller will take over driving the SERIRQ low in the next clock and
will continue driving the SERIRQ low for a programmable period of three to seven clocks. This makes a total low pulse
width of four to eight clocks. Finally, the host controller will drive the SERIRQ back high for one clock then tri-state.

Any SERIRQ Device which detects any transition on an IRQ/Data line for which it is responsible must initiate a Start
Frame in order to update the host controller unless the SERIRQ is already in an SERIRQ Cycle and the IRQ/Data tran-
sition can be delivered in that SERIRQ Cycle.

Continuous (ldle) Mode

Only the Host controller can initiate a Start Frame to update IRQ/Data line information. All other SERIRQ agents become
passive and may not initiate a Start Frame. SERIRQ will be driven low for four to eight clocks by host controller. This
mode has two functions. It can be used to stop or idle the SERIRQ or the host controller can operate SERIRQ in a con-
tinuous mode by initiating a Start Frame at the end of every Stop Frame.

An SERIRQ mode transition can only occur during the Stop Frame. Upon reset, SERIRQ bus is defaulted to continuous
mode, therefore only the host controller can initiate the first Start Frame. Slaves must continuously sample the Stop
Frames pulse width to determine the next SERIRQ Cycle’s mode.

SERIRQ DATA FRAME

Once a Start Frame has been initiated, the LPC Controller will watch for the rising edge of the Start Pulse and start count-
ing IRQ/Data Frames from there. Each IRQ/Data Frame is three clocks: Sample phase, Recovery phase, and Turn-
around phase. During the sample phase, the LPC Controller must drive the SERIRQ (SIRQ pin) low, if and only if, its
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last detected IRQ/Data value was low. If its detected IRQ/Data value is high, SERIRQ must be left tri-stated. During the
recovery phase, the LPC Controller must drive the SERIRQ high, if and only if, it had driven the SERIRQ low during the
previous sample phase. During the turn-around phase, the controller must tri-state the SERIRQ. The device drives the
SERIRQ line low at the appropriate sample point if its associated IRQ/Data line is low, regardless of which device initi-
ated the start frame.

The Sample phase for each IRQ/Data follows the low to high transition of the Start Frame pulse by a number of clocks
equal to the IRQ/Data Frame times three, minus one e.g. The IRQ5 Sample clock is the sixth IRQ/Data Frame, then the
sample phase is {(6 x 3) - 1 = 17} the seventeenth clock after the rising edge of the Start Pulse.

TABLE 4-9: SERIRQ SAMPLING PERIODS

SERIRQ Period Signal Sampled # of Clocks Past Start
1 Not Used 2
2 IRQ1 5
3 IRQ2 8
4 IRQ3 11
5 IRQ4 14
6 IRQ5 17
7 IRQ6 20
8 IRQ7 23
9 IRQ8 26
10 IRQ9 29
11 IRQ10 32
12 IRQ11 35
13 IRQ12 38
14 IRQ13 41
15 IRQ14 44
16 IRQ15 47

The SIRQ data frame will now support IRQ2 from a logical device; previously SERIRQ Period 3 was reserved for use
by the System Management Interrupt (LSMI#). When using Period 3 for IRQ2, the user should mask off the SMI via the
ESMI Mask Register. Likewise, when using Period 3 for LSMI#, the user should not configure any logical devices as
using IRQ2.

SERIRQ Period 14 is used to transfer IRQ13. Each Logical devices will have IRQ13 as a choice for their primary inter-
rupt.

STOP CYCLE CONTROL

Once all IRQ/Data Frames have completed, the host controller will terminate SERIRQ activity by initiating a Stop Frame.
Only the host controller can initiate the Stop Frame. A Stop Frame is indicated when the SERIRQ is low for two or three
clocks. If the Stop Frame’s low time is two clocks, then the next SERIRQ cycle’s sampled mode is the Quiet mode; and
any SERIRQ device may initiate a Start Frame in the second clock or more after the rising edge of the Stop Frame’s
pulse. If the Stop Frame’s low time is three clocks, then the next SERIRQ cycle’s sampled mode is the continuous mode,
and only the host controller may initiate a Start Frame in the second clock or more after the rising edge of the Stop
Frame’s pulse.
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4844 Latency

Latency for IRQ/Data updates over the SERIRQ bus in bridge-less systems with the minimum IRQ/Data Frames of 17
will range up to 96 clocks (3.84uS with a 25 MHz LCLK or 2.88us with a 33 MHz LCLK).

Note: Ifone or more PCl to PCI Bridge is added to a system, the latency for IRQ/Data updates from the secondary
or tertiary buses will be a few clocks longer for synchronous buses, and approximately double for asyn-
chronous buses.

4.8.4.5 EOVI/ISR Read Latency

Any serialized IRQ scheme has a potential implementation issue related to IRQ latency. IRQ latency could cause an
EOI or ISR Read to precede an IRQ transition that it should have followed. This could cause a system fault. The host
interrupt controller is responsible for ensuring that these latency issues are mitigated. The recommended solution is to
delay EOIs and ISR Reads to the interrupt controller by the same amount as the SERIRQ Cycle latency in order to
ensure that these events do not occur out of order.

4.8.4.6 AC/DC Specification Issue

All Serial IRQ agents must drive/sample SERIRQ synchronously related to the rising edge of LCLK. The SERIRQ pin
uses the electrical specification of the PCI bus. Electrical parameters will follow the PCI Local Bus Specification, Rev.
2.2 definition of “sustained tri-state.”

4847 Reset and Initialization

The SERIRQ bus uses LRESET# as its reset signal and follows the PCI bus reset mechanism. The SERIRQ pin is tri-
stated by all agents while LRESET# is active. With reset, SERIRQ slaves and bridges are put into the (continuous) Idle
mode. The host controller is responsible for starting the initial SERIRQ cycle to collect system’s IRQ/Data default values.
The system then follows with the Continuous/Quiet mode protocol (Stop Frame pulse width) for subsequent SERIRQ
cycles. It is the host controller’s responsibility to provide the default values to the 8259’s and other system logic before
the first SERIRQ cycle is performed. For SERIRQ system suspend, insertion, or removal application, the host controller
should be programmed into Continuous (IDLE) mode first. This is to ensure the SERIRQ bus is in Idle state before the
system configuration changes.

4.8.4.8 SERIRQ Interrupts

The LPC Controller routes Logical Device interrupts onto SIRQ stream frames IRQ[0:15]. Routing is controlled by the
SIRQ Interrupt Configuration Registers. There is one SIRQ Interrupt Configuration Register for each accessible SIRQ
Frame (IRQ); all 16 registers are listed in Table 4-13, "SIRQ Interrupt Configuration Register Map".

The format for each SIRQ Interrupt Configuration Register is described in Section 4.9.2.1, "SIRQ Configuration Register
Format," on page 100. Each Logical Device can have up to two LPC SERIRQ interrupts. When the device is polled by
the host, each SIRQ frame routes the level of the Logical Device interrupt (selected by the corresponding SIRQ Interrupt
Configuration Register) to the SIRQ stream.

48.4.9 SERIRQ Routing

Each SIRQ Interrupt Configuration Register controls a series of multiplexers which route to a single Logical Device inter-
rupt as illustrated in FIGURE 4-7: SIRQ Routing Internal Logical Devices on page 98. The following table defines the
Serial IRQ routing for each logical device implemented in the chip.

TABLE 4-10: LOGICAL DEVICE SIRQ ROUTING TABLE

SIRQ Interrupt_ Configuration Logical Device Interrupt Source
Register
Select Device Frame Logical Device Interrupt Source
(Block Instance - Note 26.2) P
0 0 C LPC Interface (Configuration Port) EC_IRQ
0 0 9 Mailbox Interface MBX_Host_SIRQ
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TABLE 4-10: LOGICAL DEVICE SIRQ ROUTING TABLE (CONTINUED)

SIRQ Interrupt.Configuration Logical Device Interrupt Source
Register
Select Device Frame Logical Device Interrupt Source
(Block Instance - Note 26.2)

1 0 9 Mailbox Interface MBX_Host_SMI
0 0 1 8042 Emulated Keyboard Controller | KIRQ
1 0 1 8042 Emulated Keyboard Controller | MIRQ
0 0 3 ACPI ECO EC_OBF
0 0 4 ACPI EC1 EC_OBF
0 0 A ACPI EC2 EC_OBF
0 0 B ACPI EC3 EC_OBF
0 0 7 UART 0 UART
0 0 0 EMI O EC-to-Host
1 0 0 EMI 0 Host_SWI_Event

Note 4-8 The Block Instance number is only included if there are multiple instantiations of a block. Otherwise,
single block instances do not require this differentiation.

FIGURE 4-7: SIRQ ROUTING INTERNAL LOGICAL DEVICES
LD 00h-Int0j,
LD 00h- Int
LD 00h-Int1]4
LD 3Fh|nt0ﬁ
LD 3Fh- Int
LD 3Fh-Int1], o) SERIRG,
- Source
1
<
§
SIRQ; Conguration Register[7:0] Frame
—
8 7 6 Device
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| Note:  Two Logical Devices cannot share a Serial IRQ. I

4.9 LPC Configuration Registers

The configuration registers listed in Table 4-12, "Configuration Register Summary" are for a single instance of the LPC
Interface. The addresses of each register listed in Table 4-12 are defined as a relative offset to the host “Begin Address”
defined in Table 4-11.

TABLE 4-11:  CONFIGURATION REGISTER ADDRESS RANGE TABLE

Instance NAME Instance Host Address Space Begin Address
Number
LPC Interface 0 LPC Configuration INDEX = 00h
Port
0 EC 32-bit internal 000F_3300h
address space

Note 4-9 The Begin Address indicates where the first register can be accessed in a particular address space
for a block instance.

TABLE 4-12: CONFIGURATION REGISTER SUMMARY

Register Name Offset Size Notes
LPC Activate Register 30h 8
SIRQ Configuration Register Format 40h - 4Fh 8
I/O Base Address Registers (I0_BARs) 60h - 9Fh 32
See Table 4-
14
SRAM Memory BAR AOh 32
SRAM Memory BAR Configuration A4h 32
Device Memory Base Address Registers (DEV_MEM_BARS) COh - FFh 48
See Table 4-
15
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4.9.1 LPC ACTIVATE REGISTER

The LPC Activate Register controls the LPC device itself. The Host can shut down the LPC Logical Device by clearing
the Activate bit, but it cannot restart the LPC interface, since once the LPC interface is inactive the Host has no access
to any registers on the device. The Embedded Controller can set or clear the Activate bit at any time.

Offset | 30h
. e Reset
Bits Description Type Default Event
7:1 | RESERVED RES - -
0 | ACTIVATE R/W Ob nSYSR
1= Activate ST
When this bit is 1, the LPC Logical Device is powered and func-
tional.

0= Deactivate

When this bit is 0, the logical device is powered down and inactive.
Except for the LPC Activate Register itself, clocks to the block are
gated and the LPC Logical Device will permit the ring oscillator to
be shut down (see Section 4.11.4, "EC Clock Control Register," on
page 110). LPC bus output pads will be tri-stated.

APPLICATION NOTE: The bit in the LPC Activate Register should not be written ‘0’ to by the Host over LPC.

492 SERIAL IRQ CONFIGURATION REGISTERS
The LPC Controller implements 16 IRQ channels that may be configured to be asserted by any logical device.

» For a description of the SIRQ Configuration Register format see Table 4-13, “SIRQ Interrupt Configuration Regis-
ter Map,” on page 101.

* For a summary of the SIRQ IRQ Configuration registers implemented see Table 4-14, “I/O Base Address Regis-
ters,” on page 103.

» For a list of the SIRQ sources see Table 4-10, “Logical Device SIRQ Routing Table,” on page 97.

4921 SIRQ Configuration Register Format

Offset See Table 4-13, “SIRQ Interrupt Configuration Register Map,” on page 101.

. Iy Reset
Bits Description Type Default Event
7 | SELECT R/W Note 4-10 nSIO_

If this bit is 0, the first interrupt signal from the Logical Device is RESET

selected for the SERIRQ vector. If this bit is 1, the second interrupt
signal from the Logical Device is selected.

Note: The Keyboard Controller is an example of a Logical
Devices that requires a second interrupt signal. Most
Logical Devices require only a single interrupt and
ignore this field as result.
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Offset See Table 4-13, “SIRQ Interrupt Configuration Register Map,” on page 101.
. e Reset
Bits Description Type Default Event
6 | DEVICE R/W Note 4-10 | nSIO_
This field should always be set to 0 in order to enable a SERIRQ. RESET
5:0 | FRAME R/W Note 4-10 | nSIO_
These six bits select the Logical Device for on-chip devices as the RESET
source for the interrupt.
Note: The LPC Logical Device (Logical Device Number 0Ch)
can be used by the Embedded Controller to generate a
Serial Interrupt Request to the Host under software con-
trol.
Note 4-10  See Table 4-13, “SIRQ Interrupt Configuration Register Map,” on page 101.
4922 SIRQ Configuration Registers

TABLE 4-13: SIRQ INTERRUPT CONFIGURATION REGISTER MAP

Offset Type Reset Configuration Register Name
40h R/W FFh IRQO
41h R/W FFh IRQ1
42h R/W FFh IRQ2
43h R/W FFh IRQ3
44h R/W FFh IRQ4
45h R/W FFh IRQ5
46h R/W FFh IRQ6
47h R/W FFh IRQ7
48h R/W FFh IRQ8
49h R/W FFh IRQ9
4Ah R/W FFh IRQ10
4Bh R/W FFh IRQ11
4Ch R/W FFh IRQ12
4Dh R/W FFh IRQ13
4Eh R/W FFh IRQ14
4Fh R/W FFh IRQ15

Note: A SERIRQ interrupt is deactivated by setting an entry in the SIRQ Interrupt Configuration Register Map to
FFh, which is the default reset value.
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493 I/0 BASE ADDRESS REGISTERS (I0_BARS)

The LPC Controller has implemented an 1/0 Base Address Register (BAR) for each Logical Device in the LPC Config-
uration space.

» For a description of the I/O Base Address Register format see Section 4.9.3.1, "I/O Base Address Register For-
mat," on page 102.
» For a description of the 1/0 BARSs per Logical Device see Table 4-14, “I/O Base Address Registers,” on page 103.

On every LPC bus I/O access the unmasked portion of the programmed LPC Host Address in each of the Base Address
Registers are checked in parallel and if any matches the LPC 1/O address the LPC Controller claims the bus cycle.

Note:  Software should that insure that no two 1/0 BARs map the same LPC I/O address. If two I/O BARs do map
to the same address, the LPC_INTERNAL ERR and BAR_CONFLICT status bits are set when an LPC
access is targeting the address with the BAR conflict.

The format of each BAR is summarized in Section 4.9.3.1, "I/O Base Address Register Format," on page 102.

4.9.3.1 I/0 Base Address Register Format

Each LPC accessible logical device has a programmable I/O Base Address Register. The following table defines the
generic format used for all of these registers. See Table 4-14, "I/O Base Address Registers" for a list of all the Logical
Device Base Address registers implemented.

Offset See Table 4-14, “I/O Base Address Registers,” on page 103
. e Reset
Bits Description Type Default Event
31:16 | LPC Host Address R/W See Note 4-
These 16 bits are used to match LPC 1/0 addresses (Note 4 | Table 4-14 "
-12)
15 | VALID R/W See Note 4-
If this bit is 1, the BAR is valid and will participate in LPC matches. Table 4-14 11
If it is O this BAR is ignored
14 | DEVICE (device) R See Note 4-
This bit combined with FRAME constitute the Logical Device Num- Table 4-14 "
ber. DEVICE identifies the physical location of the logical device.
This bit should always be set to 0.

13:8 | FRAME R See Note 4-
These 6 bits are used to specify a logical device frame number Table 4-14 "
within a bus. This field is multiplied by 400h to provide the frame
address within the peripheral bus address. Frame values for
frames corresponding to logical devices that are not present on the
device are invalid.

7:0 | MASK R See Note 4-
These 8 bits are used to mask off address bits in the address (See | Table 4-14 "
match between an LPC 1/O address and the Host Address field of | Table 4
the BARSs, as described in Section 4.8.2.1, "I/O Transactions". A -14)
block of up to 256 8-bit registers can be assigned to one base
address.

Note 4-11  Offset 60h is the LPC Base Address register. The LPC Base Address register is only reset on
nSYSRST. All other Base Address Registers are reset on nSIO_RESET.

Note 4-12  Bits[31:16] LPC Host Address bit field in the LPC Base Address register at offset 60h must be written
LSB then MSB. This particular register has a shadow that lets the Host come in and write to the lower
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byte of the 16-bit address, and the resulting 16-bit LPC Host address field does not update. Writing
to the upper byte triggers a full 16-bit field update.

4932 Logical Device I0_BAR Description

The following table defines the IO_BAR of each logical device implemented in the design.

Note: After the VCC_PWRGD signal is asserted, the iRESET_OUT bit of the Power Reset Control
(PWR_RST_CTRL) Register must be cleared by firmware in order to write the BAR registers listed.

TABLE 4-14: 1/0 BASE ADDRESS REGISTERS

Base Address Register Bit Field Descriptions
Bits Bits Bits
[D31:D16] | Bit[D15] | Bit[D14] | [D13:D8] [D6:DO0]
Logical Default
Device LPC /O
Number Host MASK
Offset| (hex) Logical Devices Reset Default| Address VALID DEVICE FRAME (Note 3)
LPC Interface 002E_0CO01
60h C (Configuration Port) (Note 1) 002E 0 0 C 1
64h 0 EMI O 0000_000F 0000 0 0 0 F
8042 Emulated
68h 1 Keyboard Controller 0060_0104 0060 0 0 1 4
6Ch 3 ACPI ECO 0062_0304 0062 0 0 3 4
70h 4 ACPI EC1 0066_0407 0066 0 0 4 7
74h 5 ACPI PM1 0000_0507 0000 0 0 5 7
78h 6 Legacy Port92/GateA20 [ 0092_0600 0092 0 0 6 0
7Ch 7 UART 0 0000_0707 0000 0 0 7 7
80h 9 Mailbox Interface 0000_0901 0000 0 0 9 1
84h A ACPIEC2 0000_0A07 0000 0 0 A 7
88h B ACPIEC3 0000_0B07 0000 0 0 B 7
Port 80 BIOS Debug
8Ch 15 Port 0 0000_1500 0000 0 0 15 0
Port 80 BIOS Debug

90h 16 Port 1 0000_1600 0000 0 0 16 0

Note 1: The default Base /O Address of the Configuration Port can be relocated by programming the BAR register for

Note 2: The FRAME and MASK fields for these Legacy devices are not used to determine which LPC I/O addresses to
claim. The address range match is maintained within the blocks themselves.

Note 3: The ACPI-ECx Mask bit field is a read/write bit field. All other MASK bit fields are read-only as defined in the register
description.
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494 SRAM MEMORY BAR
Offset | AOh
Bits Description Type Default Reset
P yp Event
31:0 | LPC Host Address[31:24] R/W Oh nSIO_
These 32 bits are used to match LPC Memory addresses RESET
495 SRAM MEMORY BAR CONFIGURATION
Offset | Adh
Bits Description Type Default Reset
P yp Event
31:8 | RESERVED RES - -
7 | VALID R/W Oh nSIO_
If this bit is 1, the SRAM Memory BAR is valid and will participate in RESET
LPC matches. If it is 0 this SRAM Memory BAR is ignored.
6:1 | RESERVED RES - -
4.9.6 DEVICE MEMORY BASE ADDRESS REGISTERS (DEV_MEM_BARS)

Some Logical Devices have a Memory Base Address Register. These Device Memory BARs are located in blocks of

Configuration Registers in Logical Device 0Ch, in the AHB address range 000F_33CO0h through 000F_33FFh. The fol-
lowing table defines the generic format used for all of these registers.

Each DEV_MEM_BAR is 48 bits wide. The format of each Device Memory BAR is summarized in Section 4.9.6.1,

"Device Memory Base Address Register Format". An LPC memory request is translated by the Device Memory BAR
into an 8-bit read or write transaction on the AHB bus. The 32-bit LPC memory address is translated into a 32-bit AHB

address.
4.9.6.1 Device Memory Base Address Register Format
Offset See Table 4-15, “Device Memory Base Address Registers,” on page 105
. i Reset
Bits Description Type Default Event
47:16 | LPC Host Address R/W See nSIO_
These 16 bits are used to match LPC 1/0 addresses Table 4-15 | RESET
15 | VALID R/W See nSIO_
If this bit is 1, the BAR is valid and will participate in LPC matches. Table 4-15 | RESET
If it is O this BAR is ignored
14 | DEVICE (device) R See nSIO_
This bit combined with FRAME constitute the Logical Device Num- Table 4-15 | RESET
ber. DEVICE identifies the physical location of the logical device.
This bit should always be set to 0.
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actions". A block of up to 256 8-bit registers can be assigned to
one base address.

Offset See Table 4-15, “Device Memory Base Address Registers,” on page 105
. . Reset
Bits Description Type Default Event
13:8 | FRAME R or See nSIO_
These 6 bits are used to specify a logical device frame number R/W | Table 4-15 | RESET
within a bus. This field is multiplied by 400h to provide the frame (see
address within the peripheral bus address. Frame values for Note 3)
frames corresponding to logical devices that are not present on the
device are invalid.

7:0 | MASK R or See nSIO_
These 8 bits are used to mask off address bits in the address R/W | Table 4-15 | RESET
match between an LPC I/O address and the Host Address field of (see
the BARs, as described in Section 4.8.2.2, "Device Memory Trans- | Note 3)

3: The Mask and Frame fields of all logical devices are read-only except for 3h (ACPI EC Channel 0).

496.2

Device Memory Base Address Register Table

The table below lists the Base Address Registers for logical devices which have LPC memory access in this device.
LPC Memory cycle access is controlled by LPC Memory Base Address Registers. LPC Memory BAR registers are
located in LDN Ch (LPC Interface) at AHB base address 000F_3300h starting at the offset shown in the Device Memory
Base Address Registers table.

TABLE 4-15: DEVICE MEMORY BASE ADDRESS REGISTERS

Base Address Register Bit Field Descriptions
Bits Bits Bits
[D47:D16] | Bit [D15] | Bit[D14] | [D13:D8] [D6:D0]
Logical Default
Device LPC Mem
Number Host MASK
Offset| (hex) Logical Devices Reset Default| Address VALID DEVICE FRAME (Note 2)
0000_0000_00
COh 0 EMI 0 OF 0000_0000 0 0 0 F
0000_0062_03
C6h 3 ACPI ECO 04 0000_0062 0 0 3 4
0000_0066_04
CCh 4 ACPI EC1 07 0000_0066 0 0 4 7
0000_0000_09
D2h 9 Mailbox Interface 01 0000_0000 0 0 9 1
0000_0000_0A
D8h A ACPI EC2 07 0000_0000 0 0 A 7
0000_0000_0B
DEh B ACPI EC3 07 0000_0000 0 0 B 7

Note 1: The FRAME and MASK fields for these Legacy devices are not used to determine which LPC Memory addresses to
claim. The address range match is maintained within the blocks themselves.
Note 2: The ACPI-ECx Mask bit field is a read/write bit field. All other MASK bit fields are read-only as defined in the register
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410 Runtime Registers

The runtime registers listed in Table 4-17, "Runtime Register Summary" are for a single instance of the LPC Interface.
The addresses of each register listed in Table 4-17 are defined as a relative offset to the host “Begin Address” define in

Table 4-2.

TABLE 4-16: RUNTIME REGISTER ADDRESS RANGE TABLE

Instance Name Instance Host Address Space Begin Address
Number
0 LPC I/0 Programmed BAR
LPC Interface EC 32-bit internal 000F_3000h
address space

Note 1: The Begin Address indicates where the first register can be accessed in a particular address space for a
block instance.
2: The LPC Runtime registers are only accessible from the LPC interface and are used to implement the LPC
Configuration Port. They are not accessible by any other Host.

TABLE 4-17: RUNTIME REGISTER SUMMARY

Offset Register Name
00h INDEX Register
01h DATA Register

Note: The LPC Runtime Register space has been used to implement the INDEX and DATA registers in the Con-
figuration Port. In CONFIG_MODE, the Configuration Port is used to access the Configuration Registers.

4.101 INDEX REGISTER

Offset | 00h
. i Reset
Bits Description Type Default Event
7:0 | INDEX R/W Oh nSYSR
ST

The INDEX register, which is part of the Configuration Port, is used
as a pointer to a Configuration Register Address.

Note:  For a description of accessing the Configuration Port
see Section 4.8.3, "Configuration Port," on page 92.
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4.10.2 DATA REGISTER

The DATA register, which is part of the Configuration Port, is used
to read or write data to the register currently being selected by the
INDEX Register.

Note:  For a description of accessing the Configuration Port
see Section 4.8.3, "Configuration Port," on page 92

Offset | 01h
. . Reset
Bits Description Type Default Event
7:0 | DATA R/W Oh nSYSR
ST

411 EC-Only Registers

| Note:  EC-Only registers are not accessible by the LPC interface.

The registers listed in Table 4-19, "EC-Only Register Summary" are for a single instance of the LPC Interface. Their
addresses are defined as a relative offset to the host base address defined in Table 4-18.

The following table defines the fixed host base address for each LPC Interface instance.

TABLE 4-18: EC-ONLY REGISTER ADDRESS RANGE TABLE

LPC Interface

address space

Instance Name Instance Host Address Space Begin Address
Number
0 EC 32-bit internal 000F_3100h

block instance.

Note:  The Begin Address indicates where the first register can be accessed in a particular address space for a

TABLE 4-19: EC-ONLY REGISTER SUMMARY

Offset Register Name
04h LPC Bus Monitor Register
08h Host Bus Error Register
0Ch EC SERIRQ Register
10h EC Clock Control Register
14h Test Register
18h Test Register
20h I/0 BAR Inhibit Register
24h Reserved
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TABLE 4-19: EC-ONLY REGISTER SUMMARY (CONTINUED)

Offset Register Name
28h Reserved
2Ch Reserved
30h LPC BAR Init Register
40h Device Memory BAR Inhibit Register
FCh SRAM Memory Host Configuration Register

Note 4-1 Some Test registers are read/write registers. Modifying these registers may have unwanted results.

4111 LPC BUS MONITOR REGISTER

Offset | 04h
. i Reset
Bits Description Type Default Event
31:2 | RESERVED RES - -
1| TEST R Oh nSYSR
ST
0 | LPCPD_STATUS R Oh nSYSR
This bit reflects the state of the LPCPD# input pin. The ST
LPCPD_STATUS bit is the inverse of the LPCPD# pin (see Section
4.8.1.3, "LPC Clock Run and LPC Power Down Behavior," on
page 86).
When the LPCPD_STATUS bit is ‘Ob’, the LPCPD# input pin is
deasserted (that is, the pin has the value ‘“1b’). When the
LPCPD_STATUS bit is “1b’, the LPCPD# input pin is asserted (that
is, the pin has the value ‘0b’).
4.11.2 HOST BUS ERROR REGISTER
Offset | 08h
. . Reset
Bits Description Type Default Event
31:8 | ErrorAddress[23:16] R Oh nSYSR
This 24-bit field captures the 24-bit internal address of every LPC ST
transaction whenever the bit LPC_INTERNAL_ERR in this register
is 0. When LPC_INTERNAL_ERR is 1 this register is not updated
but retains its previous value. When bus errors occur this field
saves the address of the first address that caused an error.
5 | DMA_ERR R/WC Oh nSYSR
This bitis set to 1 whenever EN_INTERNAL_ERR is 1 and an LPC ST
DMA access causes an internal bus error. Once set, it remains set
until cleared by being written with a 1.
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Offset | 08h
. . Reset
Bits Description Type Default Event
4 | CONFIG_ERR R/WC Oh nSYSR
This bit is set to 1 whenever EN_INTERNAL_ERR is 1 and an LPC ST
Configuration access causes an internal bus error. Once set, it
remains set until cleared by being written with a 1.
3 | RUNTIME_ERR R/WC Oh nSYSR
This bit is set to 1 whenever EN_INTERNAL_ERR is 1 and an LPC ST
I/O access causes an internal bus error. This error will only occur if
a BAR is misconfigured. Once set, it remains set until cleared by
being written with a 1.
2 | BAR_CONFLICT R/WC Oh nSYSR
This bit is set to 1 whenever a BAR conflict occurs on an LPC ST
address. A Bar conflict occurs when more than one BAR matches
the address during of an LPC cycle access. Once this bit is set, it
remains set until cleared by being written with a 1.
1 | EN_INTERNAL_ERR R/W Oh nSYSR
When this bit is 0, only a BAR conflict, which occurs when two ST
BARs match the same LPC I/O address, will cause LPC_INTER-
NAL_ERR to be set. When this bit is 1, internal bus errors will also
cause LPC_INTERNAL_ERR to be set.
0 | LPC_INTERNAL_ERR R/WC Oh nSYSR
This bit is set whenever a BAR conflict or an internal bus error ST
occurs as a result of an LPC access. Once set, it remains set until
cleared by being written with a 1. This signal may be used to gen-
erate interrupts. See Section 4.6, "Interrupts," on page 85.
4.11.3 EC SERIRQ REGISTER
Offset | OCh
. i Reset
Bits Description Type Default Event
31:1 | RESERVED RES - -
0 | EC_IRQ R/W Oh nSYSR
If the LPC Logical Device is selected as the source for a Serial ST
Interrupt Request by an Interrupt Configuration register (see Sec-
tion 4.8.4.8, "SERIRQ Interrupts," on page 97), this bit is used as
the interrupt source.
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4.11.4 EC CLOCK CONTROL REGISTER

Offset |10h
. i Reset
Bits Description Type Default Event
31:3| RESERVED RES - -
2 | Handshake RES 1h nSYSRS
This bit controls throughput of LPC transactions. T
When this bit is a ‘0’ the part supports a 33MHz PCI Clock. When
this bit is a “1’, the part supports a PCI Clock from 24MHz to 33MHz.
1:0 | Clock_Control R/W Oh nSYSRS
T

This field controls when the host interface will permit the internal ring
oscillator to be shut down. The choices are as follows:

Oh: The host interface will permit the internal clocks to be shut
down if the LPCPD# signal is asserted (sampled low)

1h: The host interface will permit the internal clocks to be shut down
if the CLKRUN# signals “CLOCK STOP” and there are no pending
serial interrupt request or DMA requests from devices associated
with the device. The CLKRUN# signals “CLOCK STOP” by
CLKRUN# being high for 5 LPCCLK's after the raising edge of
CLKRUN#

2h: The host interface will permit the ring oscillator to be shut down
after the completion of every LPC transaction. This mode may cause
an increase in the time to respond to LPC transactions if the ring
oscillator is off when the LPC transaction is detected.

3h: The ring oscillator is not permitted to shut down as long as the
host interface is active

The bit in the LPC Activate Register should not be written ‘0’ to by
the Host over LPC. When the bit in the LPC Activate Register is 0,
the Host Interface will permit the ring oscillator to be shut down and
the Clock_Control Field is ignored. The Clock_Control Field only
effects the Host Interface when The bit in the LPC Activate Register
should not be written ‘0’ to by the Host over LPC. bit in the LPC Acti-
vate Register is 1.

Although the Host Interface can permit the internal oscillator to shut
down, it cannot turn the oscillator on in response to an LPC transac-
tion that occurs while the oscillator is off. In order to restart the oscil-
lator in order to complete an LPC transaction, EC firmware must
enable the LPC_WAKE interrupt. See the Application Note in Sec-
tion 10.11.3.1, "GIRQ16 and GIRQ22 Wake-Only Events" for details.
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4.11.5 I/0 BAR INHIBIT REGISTER

Offset | 20h
. i Reset
Bits Description Type Default Event
63:0 | BAR_Inhibit[63:0] R/W Oh nSYSR
When bit Di of BAR_Inhibit is 1, the BAR for Logical Device i is dis- ST
abled and its addresses will not be claimed on the LPC bus, inde-
pendent of the value of the Valid bit in the BAR.The association
between bits in BAR_Inhibit and Logical Devices is illustrated in
Table 4-20, "BAR Inhibit Device Map".
TABLE 4-20: BAR INHIBIT DEVICE MAP
Bar Inhibit Bit Logical Device Number
0 Oh
1 1h
31 31h
4.11.6 LPC BAR INIT REGISTER
Offset | 30h
. e Reset
Bits Description Type Default Event
15:0 | BAR_Init R/W 002Eh nSIO_
This field is loaded into the LPC BAR at offset 60h on nSIO_RE- RESET
SET.
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4.11.7 DEVICE MEMORY BAR INHIBIT REGISTER

Offset | 40h

Reset

Bits Description Type Default Event

63:0 | Device Mem BAR _Inhibit[63:0] R/W Oh nSYSR

When bit i of the Device Mem BAR_Inhibit[63:0] field is asserted ST
(1), where i is the logical device number of one of the Device
Memory Base Address Registers, the BAR for the associated
device is disabled and its LPC Memory addresses will not be
claimed on the LPC bus, independent of the value of the Valid bit in
the BAR.

When bit i is not asserted (default), BAR activity for the Logical
Device is based on the Valid bit in the BAR.

All of the Device Mem BAR_Inhibit[63:0] bits are R/W and have no
affect on reserved logical device numbers.

4.11.8 SRAM MEMORY HOST CONFIGURATION REGISTER

Offset |FCh

Reset

Bits Description Type Default Event

31:8 | AHB Base R/W Oh nSYSRS
These 24 bits define the base of a region in AHB address space that T
will be mapped to the LPC Memory space. Valid AHB addresses are
integer multiples of the memory size. For example, if the memory is
4k bytes than the AHB Base address must be located on a 4k byte
boundary.

Note:  The 24 bits in this field are left-shited by 8 bits to form a
32-bit AHB address, so all memory blocks begin on a
256-byte boundary.

7 | Inhibit R/W Oh nSYSRS

Host access to the memory block is inhibited when this bitis 1. The T

Host can access the memory region mapped by the fields AHB Base

and Size when this bit is 0.

6:4 | RESERVED RES - -

3:0| Size R/W Oh nSYSRS
The number of address bits to pass unchanged when translating an T
LPC address to an AHB address. These 4 bits in effect define the
size of the block to be claimed by the LPC bridge, defined as a
power of 2. A value of 0 defines a 2° or a 1-byte region starting at
LPC Host Address. A value of 12 defines a 2'2 or a 4K-byte region.
Values larger than 12 are undefined.
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5.0 ENHANCED SERIAL PERIPHERAL INTERFACE (ESPI)

51 Introduction

The Intel® Enhanced Serial Peripheral Interface (eSPI) is used by the system host to configure the chip and communi-
cate with the logical devices implemented in the design through a series of read/write registers. It is Intel's successor to
the Low Pin Count (LPC) bus, used in previous devices to provide System Host access to devices internal to the Embed-
ded Controller.

5.2 References

1. Intel, Enhanced Serial Peripheral Interface (eSPI): Interface Specification (for Client Platforms)
2. Intel, Skylake U and Y Platform Design Guide, Revision 2.0
3. Microchip “eSPI Controller with SAFS Support” Specification

5.3 Terminology

This table defines specialized terms localized to this feature.

TABLE 5-1: TERMINOLOGY

Term Definition

System Host Refers to the external CPU that communicates with this device via the eSPI Inter-
face.

Logical Devices Logical Devices are System Host-accessible features that are allocated a Base

Address and range in the System Host I/O address space

Runtime Register Runtime Registers are registers that are directly /0 accessible by the System Host
via the eSPI interface.

Configuration Registers Registers that are only accessible in CONFIG_MODE.

EC_Only Registers Registers that are not accessible by the System Host. They are only accessible by
an internal embedded controller.
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5.4 Interface

FIGURE 5-1: Enhanced Serial Peripheral Interface (eSPI1) INTERFACE DIAGRAM

Enhanced Serial Peripheral Inter-

Register Interface

Power, Clocks, and Resets Pin Interface

Interrupt Interface

Internal Interfaces
External Interfaces

5.4.1 PIN INTERFACE

Table 5-2, "Signal Description Table" lists the signals that are typically routed to the pin interface.

TABLE 5-2: SIGNAL DESCRIPTION TABLE

Signal Name Direction Description
eSPI_CS# Input eSPI Chip Select, Low-Active
eSPI_CLOCK Input eSPI Clock
eSPI_ALERT# Output eSPI Alert signal, Low-Active. Exercised only if ALERT# is configured to be pre-
sented separately from the 101 pin.
eSPI_RESET# Input POR for eSPI bus power domain, and a Reset for serious errors. Low-Active.
eSPI_100 Input/Output |eSPI Data Bus, bit 0.

Input (MOSI) in x1 Bus Mode.
Else, it holds the LS data bit.

eSPl_101 Input/Output | eSPI Data Bus, bit 1.
Output (MISO) in x1 Bus Mode.
Also, by default, presents ALERT# state between frames.

eSP|_102 Input/Output |eSPI Data Bus, bit 2.
Used only in x4 mode.
eSPI_I03 Input/Output | eSPI Data Bus, bit 3.
Used only in x4 mode, as MS bit.
GPI10123/ Input/Output | eSPI/Shared SPI selection strap.
SHD_CS0#/ RSMRST# signal to core logic (Note 1)
(RSMRST#)
[BSS_STRAP]
GPI0136/ Input/Output | DSW_PWROK signal to core logic (Note 1)
SHD_103/
(DSW_PWROK)
GPIO135/ Input/Output | Primary rail power good input (Note 2)
SHD_I02
[PRG_STRAP]
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Note 1: If the eSPI Flash Channel is used for booting, i.e., eSPI Master Attached Flash Sharing (MAFS), the
GPI0123/SHD_CSO0# pin must be used as RSMRST#. This pin will be driven high by the boot ROM code in
order to activate the eSPI flash channel. In addition, the GPI0136/SHD_IO3 pin must be used as DSW_P-
WROK. This pin will also be driven high by the boot ROM code to support DSW timing requirements. See
Section 5.6.2.3, "Taking the PCH out of Reset," on page 119 and Section 5.6.2.4, "Deep Sleep Well Power
Sequencing," on page 119.

2: Ifthe eSPI Flash Channel is used for booting, i.e., eSPI MAFS, the GPIO135/SHD_102 pin must be used to
determine that the primary power rails are stable before RSMRST# can be de-asserted. See Section
5.6.2.2, "Determining that the Primary Power Rails are Stable," on page 118.

5.4.2 REGISTER INTERFACE

Each of the four channels contains registers that may be accessed by both the Host and the EC, as well as a set of
registers than only be accessed by the EC.

5.4.3 POWER, CLOCKS, AND RESETS

This section defines the Power, Clock, and Reset parameters associated with this IP block.

5.4.3.1 Power

Name Description

VTR The Enhanced Serial Peripheral Interface (eSPI) block and registers are
powered by VTR. This power rail may be present to the block while
external power to the eSPI pins is not present. Therefore, this block
remains passive on the eSPI bus pins whenever eSPI_RESET# is low.

5.4.3.2 Clocks

This section describes all the clocks in the block, including those that are derived from the 1/O Interface as well as the
ones that are derived or generated internally.

Name Description
48 MHz Ring Oscillator The main internal clock
eSPI_CLOCK The eSPI clock provided by the System Host core logic
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5.4.3.3 Resets

This section describes all the resets associated with this IP block, including those that are derived from the /O Interface
as well as the ones that are derived or generated internally.

Name Description
nSYSRST This is the power-on-reset signal, which is asserted when VTR power is
applied. Asserting this reset signal resets the eSPI IP block, including all
registers, FIFOs, and state machines to their initial POR state.
eSPI_RESET# A general reset signal for the eSPI block. This reset is asserted with the

eSPI_RESET# pin is asserted by the System Host core logic.

When this reset is asserted all eSPI Output signals and Input/Output sig-
nals are tri-stated. Any transaction in progress is terminated and all
FIFOs are flushed. All interrupt status flags are reset and all interrupts to
the EC except eSPI_RESET# are suppressed.

When this reset is asserted, all eSPI Configuration Registers in the slave
device are set to the default values, as per the Intel eSPI Specification.
Fields in the eSPI Configuration Registers that are set from the eSPI
Capabilities registers (see Section 5.7, "eSP| Register Summary") are
not modified.

This reset is also asserted in the following cases:
nSYSRST is asserted

eSPI_PLTRST#

This is a reset that affects the Peripheral Channel. It is received by the
Slave as a Virtual Wire (PLTRST#).

This reset is also asserted in the following cases:
nSYSRST is asserted
eSPI_RESET# is asserted

nSIO_RESET

Reset signal asserted when the system main power rail is applied

This reset is also asserted in the following cases:

* nSYSRST is asserted

* eSPI_RESET# is asserted

» eSPI_PLTRST# is asserted

* The eSPI Peripheral Channel is disabled by the Host
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5.4.4 INTERRUPT INTERFACE

This section defines the interrupt Interface signals routed to the chip interrupt aggregator.

Source Description
Wake Only Event
ESPI_WAKE This signal is asserted when the eSPI interface detects eSPI traffic. If
enabled, it may be used to wake the 48 MHz Ring Oscillator when the
chip is in a sleep state.
Note: This interrupt is grouped with other Wake-Only events in
GIRQQ16 and GIRQ22.
Peripheral Channel
INTR_PC Peripheral Channel Interrupt
INTR_BM1 Bus Mastering Channel 1 Interrupt
INTR_BM2 Bus Mastering Channel 2 Interrupt
INTR_LTR Peripheral Message (LTR) Interrupt
OOB Channel
INTR_OOB_UP Out of Band Channel Up Interrupt

INTR_OOB_DOWN

Out of Band Channel Down Interrupt

Flash Channel

INTR_FLASH

Flash Channel Interrupt

Virtual Wires Channel

MSVW[00:10]_SRC[3:0]

Master-to-Slave Virtual Wire Interrupts

eSPI Global

eSPI_RESET

eSPI Reset Interrupt
This interrupt is generated whenever the external eSPI_RESET# pin
changes state.

5.5 Low Power Modes

The eSPI block can enter a low power state when it is not in operation. When the eSPI block is operational it will keep
the main system clock from shutting down and entering its sleep state. When the eSPI_CS# pin is asserted the eSPI
block will wake the main system clock, if it is in a sleep state, and keep the system clock in its active state until the trans-
action started by the Master has completed.

The low power behavior of the block is controlled by the BAR Inhibit Register. The block is not affected by a sleep_en-
able signal from the chip’s Power, Clocks and Resets unit.
5.6 Description

The Intel® eSPI Interface is used by the system host to configure the chip and communicate with the logical devices
implemented in the design through a series of read/write registers.

Note: In order to use eSPI, software must individually configure the mux control for every GPIO associated with
an eSPI bus signal to the eSPI function. Pins are not automatically configured for eSPI operation when the
eSPI Controller is enabled.
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5.6.1 OPERATING FREQUENCY

The part supports up to 66 MHz maximum operating frequency.

APPLICATION NOTE: The part defaults to a maximum operating frequency of 50MHz, but it can support 66MHz
under user control as outlined below.

This setting is changed by customer firmware by writing to the MAXIMUM_FREQUENCY_SUPPORTED field of the
eSPI Capabilities Global Capabilities 1 Register. See Table 5-5, "eSPI I/O Component Register Summary".

If this field is changed before the RSMRST# pin is deasserted, then that is all that is required for this change to the max-
imum operating frequency to take effect. This could be done by customer EC firmware that gets loaded from the SPI
port when booting from shared SPI or SAFS.

If this field is not changed before the RSMRST# pin is deasserted (e.g., in the case of booting from MAFS) then there
are additional steps that must be taken in order for this new setting to take effect. In this case, the BIOS must generate
eSPI configuration read and write cycles to change the value in the Operating Frequency field in the Config Offset
8h=General Capabilities and Configurations register. The details of this procedure are outside of the scope of this doc-
ument.

Changing the operating frequency to 66 MHz also requires changing the Drive Strength and Slew Rate fields of the Pin
Control Register 2 associated with the eSPI Data pins to 12mA and fast, respectively.

5.6.2 SYSTEM INTERFACE, MAFS

The EC has the option of loading its code image over the eSPI Flash Channel, i.e., eSPI Master Attached Flash Sharing
(MAFS). In order to do so, the Boot ROM code wiill:

1. Determine that booting using the eSPI Flash Channel is required

2. Determine that the Primary power rails for the Intel PCH have ramped and are stable

3. Take the PCH out of reset so that the eSPI block in the PCH is operational

The following sections describe each of these three steps required for eSPI Master Attached Flash Sharing (MAFS).
There is also a description of the support for the use of the Deep Sleep Well (DSW) system power rail when using MAFS.

5.6.2.1 Determining that the Flash Channel is Required

In order to select between a SPI Flash directly attached to the Shared SPI Flash port (including SAFS) and the eSPI
Flash Channel as the source for EC code (MAFS), the EC examines a strap after a reset. The strap is the pin:
* GPIO123/SHD_CS0# (RSMRST#) [BSS_STRAP]

This pin is on the VTR rail; VTR must be ramped and stable before the EC samples its state. If booting from the Shared
SPI Flash is required, then this pin must be connected to the SPI Flash power supply through a weak pull-up resistor.
If booting from the eSPI Flash Channel is required, then this pin must be connected to ground through a weak pull-
down resistor.

If booting over a Shared SPI Flash, the EC switches the pin to the SHD_CSO0# pin function and proceeds to load over
the Shared SPI Flash port. De-asserting RSMRST# is the responsibility of the loaded code and not the Boot ROM
code; the RSMRST# function may be assigned to any GPIO which would then be controlled by the EC.

If booting over the eSPI Flash Channel is selected, the GPIO123/SHD_CS0# (RSMRST#) pin must be used as the
RSMRST# signal to the PCH. The EC will keep the pin as a GPIO; RSMRST# timing and behavior is covered in the
next two sections.

5.6.2.2 Determining that the Primary Power Rails are Stable

Intel requires four Primary power rails to be ramped and stable before taking the PCH out of reset:

+ VCC_Prim 1.8V

* VCC_Prim 3.3V

* VCCPRIM_CORE

* VCC_Prim 1.0V

According to Intel’s requirements [2], all four rails must be ramped and stable for at least 20ms before RSMRST# can
be de-asserted. The EC determines that at least one of the four rails has ramped by examining the following pin:

* GPIO135/SHD_IO2[PRG_STRAP]
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The EC will only examine this pin if loading code over the eSPI Flash Channel is required. This signal going high
indicates that all of the Primary power rails are or will be valid within 20 ms. One solution is to connect this pin to the
VCC_Prim 3.3V rail or a signal that indicated that the VCC_Prim 3.3V rail is valid.

5.6.2.3 Taking the PCH out of Reset

Once the EC detects a high on GPIO135/SHD_IO2[PRG_STRAP], it waits a sufficient time to satisfy Intel’s
requirements for the deassertion of RSMRST# (see the Section 43.6, "eSPI Boot Timing," on page 501). After the time
has expired, the EC drives the pin high, which has the effect of de-asserting RSMRST#, enables the eSPI interface,
and then waits for the Host to begin eSPI operation.

5.6.2.4 Deep Sleep Well Power Sequencing

The part supports the use of the Deep Sleep Well (DSW) system power rail. This feature provides a DSW_PWROK
output to meet DSW system timing requirements. It will allow the MEC142x to reset the system properly if it is powered
by the DSW supply.

This feature is only active when booting from the eSPI Flash Channel using Master Attached Flash Sharing (MAFS). In
this case, the Boot ROM code also controls the RSMRST# pin.

5.6.2.4.1 Reference

Intel, Enhanced Serial Peripheral Interface (eSPI) Compatibility Specification For 2015/2016 Client, Desktop and Server
Platforms, December 2015, Revision 0.96.

The issue and recommended solution are mentioned in the above referenced document:

“Conditions where the EC forces RSMRST# to assert without the PCH/SoC requesting a Deep-Sx entry (by
asserting SLP_SUS#) are outside the scope of this document. The recommendation in such a situation is to force
both RSMRST# to assert (1 0) and DPWROK to deassert (1-> 0), while keeping the PCH/SoC Primary and Deep
Sleep wells powered, to force the platform into G3 state. Simply forcing RSMRST# to 0 (which the PCH/SoC has
not requested by asserting SLP_SUS#) without deasserting DPWROK may leave the platform in an undefined
state.”

5.6.2.4.2 System Timing Issue

In an orderly shutdown sequence, the PCH controls when to sequence on/off the DSW_PWROK signal using the SLP_-
SUSH# signal. However, if RSMRST# is asserted low by the EC without the knowledge of the PCH, the EC is required
to ensure the DSW_PWROK signal goes low at the same time the RSMRST# signal is set low. If DSW_PWROK does
not go low at the same time as the RSMRST# signal the system may be left in an undefined state.

One scenario that can cause an unexpected RSMRST# assertion is a WDT Event. If the application code loaded by the
Boot ROM enables the Watchdog Timer and it causes a WDT Event, the chip will be reset, causing the RSMRST# pin
(GPIO123/SHD_CSO0#) to tristate. The RSMRST# pin has an external pull-down on the board causing RSMRST# to be
asserted low.

The DSW_PWROK signal on GPIO136/SHD_I03 is used to reset the system properly following a POR event ora WDT
Event.

5.6.2.4.3 Implementation

If the MEC142x is configured to boot from the eSPI flash channel using MAFS, the EC will use GPIO136/SHD_103 as
the DSW_PWROK output signal.

The DSW_PWROK signal must be pulled low externally with a pull-down resistor. Following a POR or WDT Event all
the pins will tristate and the DSW_PWROK signal will be pulled low externally.

When RESETI# is set high and the EC starts executing, the Boot ROM checks bit[5] WDT of the POWER-FAIL AND
RESET STATUS REGISTER to determine if the MEC142x is powering on normally or recovering from a WDT Event.

« If bit[5] WDT is 1 (recovering from a WDT Event) then the Boot ROM will wait 120 ms (min) before driving
DSW_PWROK high:
- Boot ROM waits 100 ms (min) for the primary rails to power down.
- Boot ROM waits 20 ms (min) from power on to drive DSW_PWROK high (Note 1).

« If bit[5] WDT is 0 (powering on normally) then the Boot ROM will wait 20 ms (min) before driving DSW_PWROK
high:
- Boot ROM waits 20 ms (min) from power on to drive DSW_PWROK high (Note 1).
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Note 1: The EC is required to wait a minimum of 10 ms after the DSW well is powered before driving DSW_PWROK
high (per Intel specification).

Note that customer application firmware must clear bit[5] WDT. The Boot ROM only reads this bit, it does not clear it.

After driving DSW_PWROK high the firmware continues with the normal eSPI MAFS boot sequence and begins sam-
pling the GPIO135/SHD_I02 pin to detect when at least one of the primary rails are good. It will wait up to 30 seconds
for the SHD_102 pin to go high after driving DSW_PWROK high. Once firmware detects SHD 102 pin is high it will wait
an additional 35 ms (min) before driving RSMRST# high.

The eSPI boot timing sequence is show in Section 43.6, "eSPI Boot Timing," on page 501.

5.6.3 SYSTEM INTERFACE, SAFS

Support for eSPI Slave Attached Flash Sharing (SAFS) is described in the eSPI Controller with SAFS Support docu-
ment.

The SAFS implementation provides for security which limits EC access to certain regions of the flash. This flash access
is programmable as described in the eSPI Slave Attached Flash document.

When SAFS mode is enabled, the QMSPI block is not directly accessible by EC firmware and is not available for gen-
eral-purpose SPI operation. See eSPI Controller with SAFS Support document for more details (ref 3).

APPLICATION NOTE: The EC can access the SPI via the QMSPI block before SAFS mode is enabled,
independent of the state of ESPI_RESET#. Once the SAF is enabled, the EC must wait until
ESPI_RESET# is high before accessing the SPI via SAFS mode.

The GPIO pins associated with the Shared SPI port pins can also be locked to the Shared SPI functions, as described
in the section below.

5.6.3.1 Locking the Shared SPI Port Pins
The GPIO pins associated with the Shared SPI port pins can be locked to the Shared SPI functions.

There is a runtime API in the ROM that locks the following GPIO pins to the associated Shared SPI pin functions until
a VTR power cycle (nSYSRST):

- GPI0O123/SHD_CS0#
- GPI0126/SHD_SCLK
- GPIO133/SHD_IO0
- GPIO134/SHD_|0O1
- GPIO135/SHD_|02
- GPIO136/SHD_I03

If SHD_CS1# is used, the API can optionally lock GPI0O047/SHD_CS1# to the SHD_CS1# function.
564 ESPI CHANNELS

The eSPI interface consists of four channels:

» eSPI Peripheral Channel Interface

» eSPI Out Of Band Channel Interface
» eSPI Flash Channel Interface

» eSPI Virtual Wires Interface
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These four channels are multiplexed onto the eSPI physical interface that connects the Embedded Controller device
with the core logic of the Host. The following figure illustrates this multiplexing:

FIGURE 5-2: ESPI BLOCK DIAGRAM
eSPI
Physical
eSPI Slave Interface
— / T~
Cho Ch2 Ch3
Queue Queue Queue

A
\ 4
Peripheral Virtual Wire OOB Flash
Channel Channel Channel Channel

The Flash Channel permits the EC to access the System SPI Flash through the eSPI interface.

The Out of Band (OOB) Channel enables messaging between the Out-Of-Band Processor in the system chipset and
the EC. This messaging is implemented by tunneling SMBus packets over the eSPI port.

The Peripheral Channel (PC) enables the system Host to read and write locations inside the EC. The PC encapsulates
legacy I/O operation as well as generic memory read and write operations. Like the Flash and the OOB Channels, all
PC accesses are multiplexed over the eSPI port.

The Virtual Wire Channel provides in-band emulation of sideband pin signals between the system Core Logic and the
EC, including the legacy SERIRQ interrupt signal to the system Host.

5.7 eSPI Register Summary

The following sections list the registers associated with the eSPI logic.

The eSPI Block, when selected, replaces the function of the LPC Block for communication with the Host System. The
eSPI block is selected by Firmware action: by first clearing the LPC Block's Activate bit to '0', and then setting the eSPI
Activate bit to '1'.
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Legacy operations of the LPC bus are taken over by the eSPI Peripheral Channel. Both /0O and Memory accesses are
supported. Memory operations include Memory-mapped /O to the device's register set, and also mapping of portions
of EC SRAM into Host memory space. The LPC legacy Serial IRQ is replaced by specialized Virtual Wire traffic.

5.71 REGISTER SPACES

Each of the register spaces (eSPI I/O Component, eSPI Memory Component, Virtual Wire Component, SAF
Communication and SAF Bridge Component) are assigned base addresses.

The base address of each of the eSPI components is shown in Table 5-3.

TABLE 5-3: ESPI COMPONENT BASE ADDRESSES

Logical Device Base Address
eSPI 1/0 Component 000F_4000h
eSPI Memory Component 000F_4800h
Virtual Wire Component 000F_4C00h
SAF Bridge Component 000F_8000h
SAF Communication Component 0007_1000h

The eSPI logic utilizes two Logical Devices in order to provide access to all the required registers. These two Logical
Devices are called the 1/0 Component and the Memory Component. The addresses for the two devices are listed in
Table 5-4.

TABLE 5-4: ESPI LOGICAL DEVICES

Logical Device Host Logical Device
Number
eSPI 1/0 Component 10h
eSPI Memory Component 12h

The EC may access all registers in the Logical Devices. Host access is restricted to three ranges: Runtime Registers,
located at offsets 00h through FFh from the Logical Device Base Address of the /O Component, and Configuration Reg-
isters, located at offsets 330h through 3FFh in both the /0 Component and the Memory Component. The Runtime Reg-
isters may be mapped into the Hosts address space, either I/O or Memory, by setting the associated BAR for the Logical
Device. The Configuration Registers are accessed through the Configuration Port. Registers located at offsets 330h
through 3FFh are mapped to Configuration Port offsets 30h through FFh. Configuration Port offsets 00h through 2Fh,
for all Host Logical Devices, are mapped to the Global Configuration Registers.

5711 I/O Component Register Space

The eSPI I/0 Component contains the INDEX and DATA registers that are initially accessible by the Host at Software
Boot time. It also contains the Global Configuration space and a Configuration space, selected by its specific Logical
Device number.

5.71.2 Memory Component Register Space

The eSPI Memory Component Logical Device contains the BAR tables for allocating two kinds of memory resources:
« Alternate mapping of I/O registers into the Host memory space as Memory-Mapped 1/0.
» Mapping of one or more EC SRAM regions into the Host memory space.
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5.7.1.2.1 SRAM Base Address Registers (BARs)

Memory transactions can be mapped into any segment of internal address space, as configured by the SRAM BARs.
Each segment has a size that is an integer power of 2, and can be for Host access that is read-only, read/write, or
write-only, configured by EC firmware.

5.7.2 ESPI /O COMPONENT

TABLE 5-5: ESPI /O COMPONENT REGISTER SUMMARY

Host Offset EC Offset Register Name

RUNTIME REGISTERS

Peripheral Channel

00h 00h INDEX Register

01h 01h DATA Register

EC PRIVATE REGISTERS

Peripheral Channel

- 100h Peripheral Channel Last Cycle Register
- 10Ch Peripheral Channel Error Address Register
- 114h Peripheral Channel Status Register
- 118h Peripheral Channel Interrupt Enable Register
- 11Ch Reserved
- 120h BAR Inhibit Register
- 128h eSPI BAR Init Register
- 12Ch EC IRQ Register
- 130h Test
- 134h - 1A7h I/0O Base Address Register Format, Internal Component
See Table 5-8, “I/O Logical Device BARs,” on page 127
- 220h LTR Peripheral Status Register
- 224h LTR Peripheral Enable Register
- 228h LTR Peripheral Control Register
- 22Ch LTR Peripheral Message Register
OOB Channel
- 240h OOB Channel Receive Address Register
- 248h OOB Channel Transmit Address Register
- 250h OOB Channel Receive Length Register
- 254h OOB Channel Transmit Length Register
- 258h OOB Channel Receive Control Register
- 25Ch OOB Channel Receive Interrupt Enable Register
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TABLE 5-5: ESPI I/O COMPONENT REGISTER SUMMARY

Host Offset EC Offset Register Name
- 260h OOB Channel Receive Status Register
- 264h OOB Channel Transmit Control Register
- 268h OOB Channel Transmit Interrupt Enable Register
- 26Ch OOB Channel Transmit Status Register

Flash Channel

- 280h Flash Access Channel Flash Address Register

- 288h Flash Access Channel Buffer Address Register
- 290h Flash Access Channel Transfer Length Register
- 294h Flash Access Channel Control Register

- 298h Flash Access Channel Interrupt Enable Register
- 29Ch Flash Access Channel Configuration Register

- 2A0h Flash Access Channel Status Register

Virtual Wire Channel

- 2B0h Virtual Wire Status
eSPI Global
- 2EOh eSPI Capabilities ID Register
- 2E1h eSPI Capabilities Global Capabilities 0 Register
- 2E2h eSPI Capabilities Global Capabilities 1 Register
- 2E3h eSPI Peripheral Channel Capabilities Register
- 2E4h eSPI Virtual Wire Channel Capabilities Register
- 2E5h eSPI OOB Channel Capabilities Register
- 2E6h eSPI Flash Channel Capabilities Register
- 2E7h eSPI Peripheral Channel Ready Register
- 2E8h eSPI OOB Channel Ready Register
- 2ES9h eSPI Flash Channel Ready Register
- 2EAh eSPI Reset Interrupt Status Register
- 2EBh eSPI Reset Interrupt Enable Register
- 2ECh PLTRST Source Register
- 2F0h Test
- 2F8h Test

CONFIGURATION REGISTERS

Peripheral Channel
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TABLE 5-5: ESPI /O COMPONENT REGISTER SUMMARY

Host Offset EC Offset Register Name
30h 330h eSPI Activate Register
34h - A7h 334h - 3A7h 1/0 Space Base Address Registers (BARs)

See Table 5-8, “I/O Logical Device BARs,” on page 127

Virtual Wire Channel

ACh 3ACh Mailbox Interface IRQ Selection Register (see IRQ Assignment Table)

ADh 3ADh Mailbox Interface IRQ Selection Register (see IRQ Assignment Table)

AEh 3AEh 8042 Emulated Keyboard Controller IRQ Selection Register (see IRQ
Assignment Table)

AFh 3AFh 8042 Emulated Keyboard Controller IRQ Selection Register (see IRQ
Assignment Table)

BOh 3B0Oh ACPI EC IRQ Selection Register (see IRQ Assignment Table)

B1h 3B1h ACPI EC IRQ Selection Register (see IRQ Assignment Table)

B2h 3B2h ACPI EC IRQ Selection Register (see IRQ Assignment Table)

B3h 3B3h ACPI EC IRQ Selection Register (see IRQ Assignment Table)

B4h 3B4h UART IRQ Selection Register (see IRQ Assignment Table)

B5h 3B5h EMI IRQ Selection Register (see IRQ Assignment Table)

B6h 3B6h EMI IRQ Selection Register (see IRQ Assignment Table)

B7h 3B7h EC IRQ Selection Register (see IRQ Assignment Table)

DOh-EFh 3D0h-3EFh Reserved
FOh 3FOh eSPI Virtual Wire Errors

5.7.3 ESPI MEMORY COMPONENT REGISTERS

TABLE 5-6: ESPI MEMORY COMPONENT REGISTER SUMMARY

Host Offset EC Offset Host Offset

EC PRIVATE REGISTERS

Peripheral Channel

- 130h-1A7h Test
- 1ACh-1F7h SRAM Base Address Register Format, Internal
Component

See Table 5-10, “SRAM Device BARs,” on page 129

- 200h Bus Master Status Register
- 204h Bus Master Interrupt Enable Register
- 208h Bus Master Configuration Register
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TABLE 5-6: ESPI MEMORY COMPONENT REGISTER SUMMARY
Host Offset EC Offset Host Offset

- 210h Bus Master 1 Control Register
- 214h Bus Master 1 Host Address Register
- 21Ch Bus Master 1 Internal Address Register
- 224h Bus Master 2 Control Register
- 228h Bus Master 2 Host Address Register
- 230h Bus Master 2 Internal Address Register
- 2EOh Test
- 2E4h Test

CONFIGURATION REGISTERS

30h-A7h 330h-3A7h Memory Base Address Configuration Register
See Table 5-9, “Memory Logical Device BARs,” on page 128
ACh-F7h 3ACh-3F7h SRAM Base Address Configuration Register
See Table 5-10, “SRAM Device BARs,” on page 129
B2h - F7h 3B2h - 3F7h Reserved
5.7.4 VIRTUAL WIRE REGISTERS
TABLE 5-7: VIRTUAL WIRES REGISTER SUMMARY
EC Offset Register Name
Oh MSVWO0O0 Register
Ch MSVWO01 Register
18h MSVWO02 Register
24h MSVWO03 Register
30h MSVW04 Register
3Ch MSVWO05 Register
48h MSVWO06 Register
54h MSVWO07 Register
60h MSVWO08 Register
6Ch MSVWO09 Register
78h MSVW10 Register
84h - 1FFh Reserved
200h SMVWO0O0 Register
208h SMVWO01 Register
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TABLE 5-7: VIRTUAL WIRES REGISTER SUMMARY (CONTINUED)

EC Offset Register Name
210h SMVWO02 Register
218h SMVWO03 Register
220h SMVWO04 Register
228h SMVWO05 Register
230h SMVWO06 Register
238h SMVWO07 Register
240h SMVWO08 Register
248h SMVWO09 Register
250h SMVW10 Register

258h - 2FFh | Reserved
300h Test
302h Test
308h Test
30Ah Test

5.8 Base Address Register Tables

TABLE 5-8: /0 LOGICAL DEVICE BARS

Configuration Register Bank EC Only Register Bank
Logical
Logical Devices l\ll:) :r\;f:r Host EC DSeFtIalIJII(t) EC
os e
(hex) | Offset | Offset Host Reset Default Offset MASK | Reset Default
Address

eSPl /0 Component|10 34h 334h 002E 002E_0000h [134h |01 0000_1001h
(Configuration Port)
eSPl Memory Compo-|12 38h 338h 0000 0000_0000h [138h |00 0000_1200h
nent
Mailbox Interface 9 3Ch 33Ch 0000 0000_0000h |13Ch |01 0000_0901h
8042 Emulated Key-|1 40h 340h 0060 0060_0000h |140h |04 0000_0104h
board Controller
ACPI ECO 3 44h 344h 0062 0062_0000h |144h |04 0000_0304h
ACPI EC1 4 48h 348h 0066 0066_0000h |148h |07 0000_0407h
ACPI EC2 A 4Ch 34Ch 0000 0000_0000h |14Ch |07 0000_0A07h
ACPI EC3 B 50h 350h 0000 0000_0000h [150h |07 0000_0B07h
ACPI PM1 5 54h 354h 0000 0000_0000h |[154h |07 0000_0507h
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Configuration Register Bank EC Only Register Bank
Logical
Logical Devices '\? :nY\II::r Host EC DSeFtIalIJII(t) EC
os e
(hex) | Offset | Offset Host Reset Default Offset MASK | Reset Default
Address

UART 0 7 58h 358h 0000 0000_0000h [158h |07 0000_0707h
Legacy 6 5Ch 35Ch 0092 0092_0000h |15Ch |00 0000_0600h
Port92/GateA20
EMIO 0 60h 360h 0000 0000_0000h [160h |OF 0000_000Fh
Port 80 BIOS Debug |15 64h 364h 0000 0000_0000h |164h |00 0000_1500h
Port 0
Port 80 BIOS Debug |16 68h 368h 0000 0000_0000h [168h |00 0000_1600h
Port 1
32Byte Scratch Block |14 6Ch 36Ch 0000 0000_0000h [16Ch |OF 0000_140Fh

2: The MASK field for the ACPI EC Logical Devices is Read/Write.

TABLE 5-9: MEMORY LOGICAL DEVICE BARS

Configuration EC-Only
. Register Bank Register Bank
Logical

Logical Devices ,‘?::;;r Default
(Hex) Host EC Memory Reset EC MASK Reset
Offset Offset Host Default Offset Default

Address
Mailbox Interface 9 30h 330h Oh Oh 130h 1h 0901h
ACPI ECO 3 3Ah 33Ah Oh Oh 13Ah 4h 0304h
ACPI EC1 4 44h 344h Oh Oh 144h 7h 0407h
ACPI EC2 A 4Eh 34Eh Oh Oh 14Eh 7h 0AQ7h
ACPI EC3 B 58h 358h Oh Oh 158h 7h 0BO7h
EMIO 0 62h 362h Oh Oh 162h Fh 000Fh
32Byte Scratch | 14 6Ch 36Ch Oh Oh 16Ch Fh 140Fh

Block

Note:  The ACPI-ECx Mask bit field is a read/write bit field. All other MASK bit fields are read-only as defined in
the register description.
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TABLE 5-10: SRAM DEVICE BARS
Configuration EC-Only
Register Bank Register Bank
Logical Device
Host EC Default Memory Reset EC RAM_ Reset
Offset Offset Address Default Offset SIZE Default
SRAM BAR ACh 3ACh Oh Oh 1ACh Oh Oh
5.9 IRQ Table
TABLE 5-11: IRQ ASSIGNMENT TABLE
Host EC Instance Instance Interrupt Source Default
Offset Offset Name Number P Value
ACh 3ACh Mailbox Interface 0 MBX_Host_SIRQ FFh
ADh 3ADh Mailbox Interface 0 MBX_Host_SMI FFh
AEh 3AEh 8042 Emulated 0 KIRQ FFh
Keyboard Con-
troller
AFh 3AFh 8042 Emulated 0 MIRQ FFh
Keyboard Con-
troller
BOh 3B0Oh ACPI EC 0 EC_OBF FFh
B1h 3B1h ACPI EC 1 EC_OBF FFh
B2h 3B2h ACPI EC 2 EC_OBF FFh
B3h 3B3h ACPI EC 3 EC_OBF FFh
B4h 3B4h UART 0 UART FFh
B5h 3B5h EMI 0 EC-to-Host FFh
B6h 3B6h EMI 0 Host SWI Event FFh
B7h 3B7h EC 0 EC_IRQ FFh

5.10 Virtual Wires Table

TABLE 5-12: MASTER-TO-SLAVE VIRTUAL WIRE REGISTERS
Offset Instance Name Default Value
Oh MSVWO00 00000000_04040404_00000102h
Ch MSVWO01 00000000_04040404_00000003n
18h MSVW02 00000000_04040404_00000307h
24h MSVWO03 00000000_04040404_00000041h
30h MSVW04 00000000_04040404_00000142h
3Ch MSVWO05 00000000_04040404_00000043h
48h MSVWO06 00000000_04040404_00000044h
54h MSVWO07 00000000_04040404_00000347h
60h MSVWO08 00000000_04040404_0000014Ah
6Ch MSVWO09 00000000_04040404_00000000n
78h MSVW10 00000000_04040404_00000000n
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TABLE 5-13: SLAVE-TO-MASTER VIRTUAL WIRE REGISTERS

Offset Instance Name Default Value
200h SMVWO00 01010000_0000C004h
208h SMVWO01 00000000_00000005h
210h SMVW02 00010101_00007306h
218h SMVWO03 00000000_00000040h
220h SMVW04 00000000_00000045h
228h SMVWO05 00000000_00000046h
230h SMVWO06 00000000_00000000h
238h SMVWOQ07 00000000_00000000h
240h SMVWO08 00000000_00000000h
248h SMVWO09 00000000_00000000h
250h SMVW10 00000000_00000000h

5.10.1 RESERVED MASTER-TO-SLAVE VIRTUAL WIRES
Some Master-to-Slave Virtual Wire Registers have a fixed association to certain virtual wires. See reference 3.

5.10.2 RESERVED SLAVE-TO-MASTER VIRTUAL WIRES
Some Slave-to-Master Virtual Wire Registers have a fixed association to certain virtual wires. See reference 3.
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6.0 QUAD SPI MASTER CONTROLLER

6.1 Overview

The Quad SPI Master Controller may be used to communicate with various peripheral devices that use a Serial Periph-
eral Interface, such as EEPROMS, DACs and ADCs. The controller can be configured to support advanced SPI Flash
devices with multi-phase access protocols. Data can be transfered in Half Duplex, Single Data Rate, Dual Data Rate
and Quad Data Rate modes. In all modes and all SPI clock speeds, the controller supports back-to-back reads and
writes without clock stretching if internal bandwidth permits.

6.2 References

No references have been cited for this feature.

6.3 Terminology

No terminology for this block.

6.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 6-1: /0 DIAGRAM OF BLOCK

Quad SPI Master Controller

Host Interface

Signal Description
Power, Clocks and Reset ﬁ

L

Interrupts

6.5 Signal Description
TABLE 6-1: EXTERNAL SIGNAL DESCRIPTION

Name Direction Description
SPI_CLK Output SPI Clock output used to drive the SPCLK pin.
SPI_CS0# Output SPI chip select 0
SPI_CS1# Output SPI chip select 1
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TABLE 6-1: EXTERNAL SIGNAL DESCRIPTION (CONTINUED)

Name Direction Description

SPI_I00 Input/Output | SPI Data pin 0. Also used as SPI_MOSI, Master-Out/Slave-In when
the interface is used in Single wire mode

SPI_I101 Input/Output | SPI Data pin 1. Also used as SPI_MISO, Master-In/Slave-Out when
the interface is used in Single wire mode

SPI_102 Input/Output | SPI Data pin 2 when the SPI interface is used in Quad Mode. Also
can be used by firmware as WP.

SPI_I03 Input/Output | SPI Data pin 3 when the SPI interface is used in Quad Mode. Also
can be used by firmware as HOLD.

6.6 Host Interface

The registers defined for the General Purpose Serial Peripheral Interface are accessible by the various hosts as indi-
cated in Section 6.11, "EC Registers".

6.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

6.7.1 POWER

Name Description
VTR The logic and registers implemented in this block are powered by this
power well.

6.7.2 CLOCKS

Name Description

48 MHz Ring Oscillator This is a clock source for the SPI clock generator.
6.7.3 RESETS

Name Description
nSYSRST This signal resets all the registers and logic in this block to their default
state.
RESET This reset is generated if either the nSYSRST is asserted or the

SOFT_RESET is asserted.

6.8 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description
QMSPIL_INT Interrupt generated by the Quad SPI Master Controller. Events that may
cause the interrupt to be asserted are stored in the QMSPI Status
Register.

6.9 Low Power Modes

The Quad SPI Master Controller is always in its lowest power state unless a transaction is in process. A transaction is
in process between the time the START bit is written with a ‘1’ and the TRANSFER_DONE bit is set by hardware to ‘1°.

If the QMSPI SLEEP_ENABLE input is asserted, writes to the START bit are ignored and the Quad SPI Master Control-
ler will remain in its lowest power state.
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6.10 Description

» Support for multiple SPI pin configurations
- Single wire half duplex
- Two wire full duplex
- Two wire double data rate
- Four wire quad data rate
» Supports two chip selects
» Separate FIFO buffers for Receive and Transmit
- 8 byte FIFO depth in each FIFO
- Each FIFO can be 1 byte, 2 bytes or 4 bytes wide
 Support for all four SPI clock formats
» Programmable SPI Clock generator, with clock polarity and phase controls
» Separate DMA support for Receive and Transmit data transfers
» Configurable interrupts, for errors, individual bytes, or entire transactions
» Descriptor Mode, in which a set of sixteen descriptor registers can configure the controller to autonomously per-
form multi-phase SPI data transfers
» Capable of wire speed transfers in all SPI modes and all configurable SPI clock rates (internal bus contention may
cause clock stretching)

FIGURE 6-2: QUAD MASTER SPI BLOCK DIAGRAM
Internal
Data Bus

> E— <——> SPIL_IO0

2. 4——» SPI_101

& * q—pSPIIO2

<‘: 4——» SPI_I03

A
% Clock
p-| Generator P SPI_CK
State
Machine

P SPI_CSO0#
P SPI_CS1#

ih

Descriptor
Registers
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6.10.1 SPI CONFIGURATIONS MODES

Half Duplex. All SPI data transfers take place on a single wire, SPI_IO0

Full Duplex. This is the legacy SPI configuration, where all SPI data is transfered one bit at a time and data from
the SPI Master to the SPI Slave takes place on SPI_MOSI (SPI_IO0) and at the same time data from the SPI
Slave to the SPI Master takes place on SPI_MISO (SPI_IO1)

Dual Data Rate. Data transfers between the SPI Master and the SPI Slave take place two bits at a time, using
SPI_IO0 and SPI_IO1

Quad Data Rate. Data transfers between the SPI Master and the SPI Slave take place four bits at a time, using all
four SPI data wires, SP1_IO0, SPI_101, SPI_102 and SPI_103

6.10.2 SPI CONTROLLER MODES

Manual. In this mode, firmware control all SPI data transfers byte at a time

DMA. Firmware configures the SPI Master controller for characteristics like data width but the transfer of data
between the FIFO buffers in the SPI controller and memory is controlled by the DMA controller. DMA transfers can
take place from the Slave to the Master, from the Master to the Slave, or in both directions simultaneously

Descriptor. Descriptor Mode extends the SPI Controller so that firmware can configure a multi-phase SPI transfer,
in which each phase may have a different SPI bus width, a different direction, and a different length. For example,
firmware can configure the controller so that a read from an advanced SPI Flash, which consists of a command
phase, an address phase, a dummy cycle phase and the read phase, can take place as a single operation, with a
single interrupt to firmware when the entire transfer is completed

6.10.3 SPI CLOCK

The SPI output clock is derived from the 48 MHz Ring Oscillator, divided by a value programmed in the CLOCK_DIVIDE
field of the QMSPI Mode Register. Sample frequencies are shown in the following table:

TABLE 6-2: EXAMPLE SPI FREQUENCIES

CLOCK_DIVIDE SPI Clock Frequency

0 732.42 Hz
1 48 MHz
2 24 MHz
3 16 MHz
6 8 MHz

48 1 MHz

128 375 KHz

255 188.25 KHz

6.10.4 ERROR CONDITIONS

The Quad SPI Master Controller can detect some illegal configurations. When these errors are detected, an error is
signaled via the PROGRAMMING_ERROR status bit. This bit is asserted when any of the following errors are detected:

Both Receive and the Transmit transfers are enabled when the SPI Master Controller is configured for Dual Data
Rate or Quad Data Rate

Both Pull-up and Pull-down resistors are enabled on either the Receive data pins or the Transmit data pins

The transfer length is programmed in bit mode, but the total number of bits is not a multiple of 2 (when the control-
ler is configured for Dual Data Rate) or 4 (when the controller is configured for Quad Data Rate)

Both the STOP bit and the START bits in the QMSPI Execute Register are set to ‘1’ simultaneously
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6.11 EC Registers

Registers for this block are shown in the following summary table. Addresses for each register are determined by adding
the offset to the Base Address for each instance of the Quad SPI Master Controller Block.

TABLE 6-3: REGISTER SUMMARY

Offset Register Name
Oh QMSPI Mode Register
4h QMSPI Control Register
8h QMSPI Execute Register
Ch QMSPI Interface Control Register
10h QMSPI Status Register
14h QMSPI Buffer Count Status Register
18h QMSPI Interrupt Enable Register
1Ch QMSPI Buffer Count Trigger Register
20h QMSPI Transmit Buffer Register
24h QMSPI Receive Buffer Register
28h QMSPI Chip Select Timing Register
30h QMSPI Description Buffer 0 Register
34h QMSPI Description Buffer 1 Register
38h QMSPI Description Buffer 2 Register
3Ch QMSPI Description Buffer 3 Register
40h QMSPI Description Buffer 4 Register
44h QMSPI Description Buffer 5 Register
48h QMSPI Description Buffer 6 Register
4Ch QMSPI Description Buffer 7 Register
50h QMSPI Description Buffer 8 Register
54h QMSPI Description Buffer 9 Register
58h QMSPI Description Buffer 10 Register
5Ch QMSPI Description Buffer 11 Register
60h QMSPI Description Buffer 12 Register
64h QMSPI Description Buffer 13 Register
68h QMSPI Description Buffer 14 Register
6Ch QMSPI Description Buffer 15 Register
BOh Test
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6.11.1 QMSPI MODE REGISTER

Offset | 0Oh
. i Reset
Bits Description Type Default Event
31:16 | CLOCK_DIVIDE R/W Oh RESET
The SPI clock divide in number of system clocks. A value of 1
divides the master clock by 1, a value of 255 divides the master
clock by 255. A value of 0 divides the master clock by 65536. See
Table 6-2, "Example SPI Frequencies" for examples.
15:14 | Reserved R - -
13:12 | CHIP_SELECT R/W Oh RESET
Selects which Chip Select line is active. The non-active CS line is
driven high.
00=Chip Select 0
01=Chip Select 1
1x=unused.
Note: Only the Shared SPI interface supports two chip
selects; the other SPI interfaces do not.
11 | Reserved R - -
10 | CHPA_MISO R/W Oh RESET
If CPOL=1:

1=Data are captured on the rising edge of the SPI clock
0=Data are captured on the falling edge of the SPI clock

If CPOL=0:
1=Data are captured on the falling edge of the SPI clock
0=Data are captured on the rising edge of the SPI clock

Application Notes:
Common SPI Mode configurations:
Common SPI Modes require the CHPA_MISO and CHPA_MOSI
programmed to the same value. E.g.,
- Mode 0: CPOL=0; CHPA_MISO=0; CHPA_MOSI=0
- Mode 3: CPOL=1; CHPA_MISO=1; CHPA_MOSI=1

Alternative SPI Mode configurations
In quad mode applications operating at 48MHz some slave config-
urations may find it difficult to meet the minimum setup time using
common SPI Mode configuration. If the Master-Slave turn-around
time (TAR) ensures the minimum setup time will be met, the slave
can configure the Master to both sample and change data on the
same edge giving the slave more setup time.
E.g.,

- Mode 0: CPOL=0; CHPA_MISO=1; CHPA_MOSI=0

- Mode 3: CPOL=1; CHPA_MISO=0; CHPA_MOSI=1
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Offset | 00h

Reset

Bits Description Type Default Event

9 | CHPA_MOSI R/W Oh RESET

If CPOL=1:
1=Data changes on the falling edge of the SPI clock
0=Data changes on the rising edge of the SPI clock

If CPOL=0:
1=Data changes on the rising edge of the SPI clock
0=Data changes on the falling edge of the SPI clock

8 | CPOL R/W Oh RESET

Polarity of the SPI clock line when there are no transactions in pro-
cess.

1=SPI Clock starts High
0=SPI Clock starts Low

7:3 | Reserved R - -

2 | SAF DMA Mode R/W Oh RESET

This mode enables the H/W to allow a DMA to access the part with
accesses that are not a multiple of 4 bytes.

0=Standard DMA functionality
1=SAF DMA Mode: Non-standard DMA functionality with arbitrary
(unaligned) sizes and FIFO underflow allowed.

1 | SOFT_RESET w Oh nSYSR

Writing this bit with a ‘1’ will reset the Quad SPI block. It is self- ST
clearing.

0 | ACTIVATE R/W Oh RESET

1=Enabled. The block is fully operational
0=Disabled. Clocks are gated to conserve power and the output sig-
nals are set to their inactive state
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6.11.2 QMSPI CONTROL REGISTER

Offset | 04h

Reset

Bits Description Type Default Event

31:17 | TRANSFER_LENGTH R/W Oh RESET

The length of the SPI transfer. The count is in bytes or bits,
depending on the value of TRANSFER_LENGTH_BITS. A value of
‘0’ means an infinite length transfer.

16 | DESCRIPTION_BUFFER_ENABLE R/W Oh RESET
This enables the Description Buffers to be used.

1=Description Buffers in use. The first buffer is defined in DESCRIP-
TION_BUFFER_POINTER
0=Description Buffers disabled

15:12 | DESCRIPTION_BUFFER_POINTER R/W Oh RESET

This field selects the first buffer used if Description Buffers are
enabled.

11:10 | TRANSFER_UNITS R/W Oh RESET

3=TRANSFER_LENGTH defined in units of 16-byte segments
2=TRANSFER_LENGTH defined in units of 4-byte segments
1=TRANSFER_LENGTH defined in units of bytes
0=TRANSFER_LENGTH defined in units of bits

9 | CLOSE_TRANSFER_ENABLE R/W Oh RESET

This selects what action is taken at the end of a transfer. When the
transaction closes, the Chip Select de-asserts, the SPI interface
returns to IDLE and the DMA interface terminates When Descrip-
tion Buffers are in use this bit must be set only on the Last Buffer.

1=The transaction is terminated
0=The transaction is not terminated

8:7 | RX_DMA_ENABLE R/W Oh RESET

This bit enables DMA support for Receive Transfer. If enabled,
DMA will be requested to empty the FIFO until either the interface
reaches TRANSFER _LENGTH or the DMA sends a termination
request. The size defined here must match DMA programmed
access size.

1=DMA is enabled.and set to 1 Byte

2=DMA is enabled and set to 2 Bytes

3=DMA is enabled and set to 4 Bytes

0=DMA is disabled. All data in the Receive Buffer must be emptied
by firmware

6 | RX_TRANSFER_ENABLE R/W Oh RESET
This bit enables the receive function of the SPI interface.

1=Receive is enabled. Data received from the SPI Slave is stored
in the Receive Buffer
0=Receive is disabled
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Offset | 04h
. e Reset
Bits Description Type Default Event
5:4 | TX_DMA_ENABLE R/W Oh RESET
This bit enables DMA support for Transmit Transfer. If enabled,
DMA will be requested to fill the FIFO until either the interface
reaches TRANSFER_LENGTH or the DMA sends a termination
request. The size defined here must match DMA programmed
access size.
1=DMA is enabled.and set to 1 Byte
2=DMA is enabled and set to 2 Bytes
3=DMA is enabled and set to 4 Bytes
0=DMA is disabled. All data in the Transmit Buffer must be emptied
by firmware
3:2 | TX_TRANSFER_ENABLE R/W Oh RESET
This field bit selects the transmit function of the SPI interface.
3=Transmit Enabled in 1 Mode. The MOSI or 10 Bus will send out
only 1's. The Transmit Buffer will not be used
2=Transmit Enabled in 0 Mode. The MOSI or IO Bus will send out
only 0's. The Transmit Buffer will not be used.
1=Transmit Enabled. Data will be fetched from the Transmit Buffer
and sent out on the MOSI or IO Bus.
0=Transmit is Disabled. Not data is sent. This will cause the MOSI
be to be undriven, or the IO bus to be undriven if Receive is
also disabled.
1:0 | INTERFACE_MODE R/W Oh RESET
This field sets the transmission mode. If this field is set for Dual
Mode or Quad Mode then either TX_TRANSFER_ENABLE or
RX_TRANSFER_ENABLE must be 0.
3=Reserved
2=Quad Mode
1=Dual Mode
0=Single/Duplex Mode
6.11.3 QMSPI EXECUTE REGISTER
Offset | 08h
. e Reset
Bits Description Type Default Event
31:3 | Reserved R - -
2 | CLEAR_DATA_BUFFER Oh RESET

Writing a ‘1’ to this bit will clear out the Transmit and Receive
FIFOs. Any data stored in the FIFOs is discarded and all count
fields are reset. Writing a ‘0’ to this bit has no effect. This bit is self-
clearing.
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Offset

08h

Bits

Description

Type

Default

Reset
Event

STOP

Writing a ‘1’ to this bit will stop any transfer in progress at the next
byte boundary. Writing a ‘0’ to this bit has no effect. This bit is self-
clearing.

This bit must not be set to ‘1’ if the field START in this register is set
to ‘1.

Oh

RESET

START

Writing a ‘1’ to this bit will start the SPI transfer. Writing a ‘0’ to this
bit has no effect. This bit is self-clearing.

This bit must not be set to ‘1’ if the field STOP in this register is set
to ‘1.

Oh

RESET

6.11.4

QMSPI INTERFACE CONTROL REGISTER

Offset

0Ch

Bits

Description

Type

Default

Reset
Event

314

Reserved

HOLD_OUT_ENABLE

1=HOLD SPI Output Port is driven
0=HOLD SPI Output Port is not driven

R/W

Oh

RESET

HOLD_OUT_VALUE
This bit sets the value on the HOLD SPI Output Port if it is driven.

1=HOLD is driven to 1
0=HOLD is driven to 0

R/W

Oh

RESET

WRITE_PROTECT_OUT_ENABLE

1=WRITE PROTECT SPI Output Port is driven
0=WRITE PROTECT SPI Output Port is not driven

R/W

Oh

RESET

WRITE_PROTECT_OUT_VALUE

This bit sets the value on the WRITE PROTECT SPI Output Port if
it is driven.

1=WRITE PROTECT is driven to 1
0=WRITE PROTECT is driven to 0

R/W

Oh

RESET
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6.11.5 QMSPI STATUS REGISTER

Offset | 10h

Reset

Bits Description Type Default Event

31:28 | Reserved R - -

27:24 | CURRENT_DESCRIPTION_BUFFER R Oh RESET

This field shows the Description Buffer currently active. This field
has no meaning if Description Buffers are not enabled.

23:17 | Reserved R - -

16 | TRANSFER_ACTIVE R Oh RESET

1=Atransfer is currently executing
0=No transfer currently in progress

15 | RECEIVE_BUFFER_STALL R/WwWC Oh RESET

1=The SPI interface had been stalled due to a flow issue (an
attempt by the interface to write to a full Receive Buffer)
0=No stalls occurred

14 | RECEIVE_BUFFER_REQUEST R/WC Oh RESET

This status is asserted if the Receive Buffer reaches a high water
mark established by the RECEIVE_BUFFER_TRIGGER field.

1=RECEIVE_BUFFER_COUNT is greater than or equal to
RECEIVE_BUFFER_TRIGGER

0=RECEIVE_BUFFER_COUNT is less than
RECEIVE_BUFFER_TRIGGER

13 | RECEIVE_BUFFER_EMPTY R 1h RESET

1=The Receive Buffer is empty
0=The Receive Buffer is not empty

12 | RECEIVE_BUFFER_FULL R Oh RESET

1=The Receive Buffer is full
0=The Receive Buffer is not full

11 | TRANSMIT_BUFFER_STALL R/wWC Oh RESET

1=The SPI interface had been stalled due to a flow issue (an
attempt by the interface to read from an empty Transmit Buffer)
0=No stalls occurred
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Offset | 10h

Reset

Bits Description Type Default Event

10 | TRANSMIT_BUFFER_REQUEST R/WC Oh RESET

This status is asserted if the Transmit Buffer reaches a high water
mark established by the TRANSMIT_BUFFER_TRIGGER field.

1=TRANSMIT_BUFFER_COUNT is less than or equal to TRANS-
MIT_BUFFER_TRIGGER

0=TRANSMIT_BUFFER_COUNT is greater than TRANS-
MIT_BUFFER_TRIGGER

9 | TRANSMIT_BUFFER_EMPTY R 1h RESET

1=The Transmit Buffer is empty
0=The Transmit Buffer is not empty

8 | TRANSMIT_BUFFER_FULL R Oh RESET

1=The Transmit Buffer is full
0=The Transmit Buffer is not full

7:5 | Reserved R - -

4 | PROGRAMMING_ERROR R/WC Oh RESET

This bit if a programming error is detected. Programming errors are
listed in Section 6.10.4, "Error Conditions".

1=Programming Error detected
0=No programming error detected

3 | RECEIVE_BUFFER_ERROR R/wWC Oh RESET

1=Underflow error occurred (attempt to read from an empty Receive
Buffer)
0=No underflow occurred

2 | TRANSMIT_BUFFER_ERROR R/wC Oh RESET

1=Overflow error occurred (attempt to write to a full Transmit Buffer)
0=No overflow occurred
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Offset | 10h

Reset

Bits Description Type Default Event

1 | DMA_COMPLETE R/WC Oh RESET
This field has no meaning if DMA is not enabled.

This bit will be set to ‘1’ when the DMA controller asserts the DONE
signal to the SPI controller. This occurs either when the SPI con-
troller has closed the DMA transfer, or the DMA channel has com-
pleted its count. If both Transmit and Receive DMA transfers are
active, then this bit will only assert after both have completed. If
CLOSE_TRANSFER_ENABLE is enabled, DMA_COMPLETE and
TRANSFER_COMPLETE will be asserted simultaneously. This
status is not inhibited by the description buffers, so it can fire on all
valid description buffers while operating in that mode.

1=DMA completed
0=DMA not completed

0 | TRANSFER_COMPLETE R/wWC Oh RESET

In Manual Mode (neither DMA nor Description Buffers are
enabled), this bit will be set to ‘1’ when the transfer matches
TRANSFER_LENGTH.

If DMA Mode is enabled, this bit will be set to ‘1’ when DMA_COM-
PLETE is setto ‘1".

In Description Buffer Mode, this bit will be set to ‘1’ only when the
Last Buffer completes its transfer.

In all cases, this bit will be set to ‘1’ if the STOP bit is set to ‘1’ and
the controller has completed the current 8 bits being copied.

1=Transfer completed
O=Transfer not complete

6.11.6 QMSPI BUFFER COUNT STATUS REGISTER

Offset | 14h

Reset

Bits Description Type Default Event

31:16 | RECEIVE_BUFFER_COUNT R Oh RESET

This is a count of the number of bytes currently valid in the Receive
Buffer.

15:0 | TRANSMIT_BUFFER_COUNT R Oh RESET

This is a count of the number of bytes currently valid in the Trans-
mit Buffer.
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6.11.7 QMSPI INTERRUPT ENABLE REGISTER

Offset | 18h

Reset

Bits Description Type Default Event

31:16 | Reserved R - -

15 | RECEIVE_BUFFER_STALL_ENABLE R/W Oh RESET

1=Enable an interrupt if RECEIVE_BUFFER_STALL is asserted
O=Disable the interrupt

14 | RECEIVE_BUFFER_REQUEST_ENABLE R/W Oh RESET

1=Enable an interrupt if RECEIVE_BUFFER_REQUEST is
asserted
O=Disable the interrupt

13 | RECEIVE_BUFFER_EMPTY_ENABLE R/W Oh RESET

1=Enable an interrupt if RECEIVE_BUFFER_EMPTY is asserted
O=Disable the interrupt

12 | RECEIVE_BUFFER_FULL_ENABLE R/W Oh RESET

1=Enable an interrupt if RECEIVE_BUFFER_FULL is asserted
O=Disable the interrupt

11 | TRANSMIT_BUFFER_STALL_ENABLE R/W Oh RESET

1=Enable an interrupt if TRANSMIT_BUFFER_STALL is asserted
0=Disable the interrupt

10 | TRANSMIT_BUFFER_REQUEST_ENABLE R/W Oh RESET

1=Enable an interrupt if TRANSMIT_BUFFER_REQUEST is
asserted
0=Disable the interrupt

9 | TRANSMIT_BUFFER_EMPTY_ENABLE R/W Oh RESET

1=Enable an interrupt if TRANSMIT_BUFFER_EMPTY is asserted
0=Disable the interrupt

8 | TRANSMIT_BUFFER_FULL_ENABLE R/W Oh RESET

1=Enable an interrupt if TRANSMIT_BUFFER_FULL is asserted
0=Disable the interrupt

7:5 | Reserved R - -

4 | PROGRAMMING_ERROR_ENABLE R/W Oh RESET

1=Enable an interrupt if PROGRAMMING_ERROR is asserted
0=Disable the interrupt
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Offset | 18h

Reset

Bits Description Type Default Event

3 | RECEIVE_BUFFER_ERROR_ENABLE R/W Oh RESET

1=Enable an interrupt if RECEIVE_BUFFER_ERROR is asserted
O=Disable the interrupt

2 | TRANSMIT_BUFFER_ERROR_ENABLE R/W Oh RESET

1=Enable an interrupt if TRANSMIT_BUFFER_ERROR is asserted
O=Disable the interrupt

1 | DMA_COMPLETE_ENABLE R/W Oh RESET

1=Enable an interrupt if DMA_COMPLETE is asserted
O=Disable the interrupt

0 | TRANSFER_COMPLETE_ENABLE R/W Oh RESET

1=Enable an interrupt if TRANSFER_COMPLETE is asserted
O=Disable the interrupt

6.11.8 QMSPI BUFFER COUNT TRIGGER REGISTER

Offset | 1Ch

Reset

Bits Description Type Default Event

31:16 | RECEIVE_BUFFER_TRIGGER R/W Oh RESET

An interrupt is triggered if the RECEIVE_BUFFER_COUNT field is
greater than or equal to this value. A value of ‘0’ disables the inter-
rupt.

15:0 | TRANSMIT_BUFFER_TRIGGER R/W Oh RESET

An interrupt is triggered if the TRANSMIT_BUFFER_COUNT field
is less than or equal to this value. A value of ‘0’ disables the inter-
rupt.
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6.11.9 QMSPI TRANSMIT BUFFER REGISTER

Offset | 20h
. i Reset
Bits Description Type Default Event
31:0 | TRANSMIT_BUFFER w Oh RESET
Writes to this register store data to be transmitted from the SPI
Master to the external SPI Slave. Writes to this block will be written
to the Transmit FIFO. A 1 Byte write fills 1 byte of the FIFO. A Word
write fills 2 Bytes and a Doubleword write fills 4 bytes. The data
must always be aligned to the bottom most byte (so 1 byte write is
on bits [7:0] and Word write is on [15:0]). An overflow condi-
tion, TRANSMIT_BUFFER_ERROR, if a write to a full FIFO occurs.
Write accesses to this register increment the TRANS-
MIT_BUFFER_COUNT field.
6.11.10 QMSPI RECEIVE BUFFER REGISTER
Offset | 24h
. i Reset
Bits Description Type Default Event
31:0 | RECEIVE_BUFFER R Oh RESET

Buffer that stores data from the external SPI Slave device to the
SPI Master (this block), which is received over MISO or 10.

Reads from this register will empty the Rx FIFO. A 1 Byte read will
have valid data on bits [7:0] and a Word read will have data on bits
[15:0]. It is possible to request more data than the FIFO has
(underflow condition), but this will cause an error (Rx Buffer Error).

Read accesses to this register decrement the
RECEIVE_BUFFER_COUNT field.
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6.11.11  QMSPI CHIP SELECT TIMING REGISTER

Offset | 28h

Reset

Bits Description Type Default Event

31:24 | DELAY_CS_OFF_TO_CS_ON R/W 06h RESET
This selects the number of system clock cycles between CS
deassertion to CS assertion. This is the minimum pulse width of CS
deassertion.

Note: this field delays the start of the next transaction, it does
not delay the status of the current transaction.

23:20 | RESERVED R Oh RESET

19:16 | DELAY_LAST_DATA HOLD R/W 6h RESET
This selects the number of system clock cycles between CS
deassertion to the data ports for WP and HOLD switching from
input to output. This is only used if the WP/HOLD functions are in
use and only on 102/WP and IO3/HOLD pins.

15:12 | RESERVED R Oh RESET

11:8 | DELAY_CLK_STOP_TO_CS_OFF R/W 4h RESET
This selects the number of system clock cycles between the last
clock edge and the deassertion of CS.

7:4 | RESERVED R Oh RESET

3:0 | DELAY_CS_ON_TO_CLOCK_START R/W 6h RESET
This selects the number of system clock cycles between CS
assertion to the start of the SPI Clock. An additional ¥2 SPI Clock
delay is inherently added to allow pre-set-up of the data ports.
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6.11.12 QMSPI DESCRIPTION BUFFER 0 REGISTER

Offset | 30h

Reset

Bits Description Type Default Event

31:17 | TRANSFER_LENGTH R/W Oh RESET

The length of the SPI transfer. The count is in bytes or bits,
depending on the value of TRANSFER_LENGTH_BITS. A value of
‘0’ means an infinite length transfer.

16 | DESCRIPTION_BUFFER_LAST R/W Oh RESET

If this bit is ‘1’ then this is the last Description Buffer in the chain.
When the transfer described by this buffer completes the TRANS-
FER_COMPLETE status will be set to ‘1°. If this bit is ‘0’, then this
is not the last buffer in use. When the transfer completes the next
buffer will be activated, and no additional status will be asserted.

15:12 | DESCRIPTION_BUFFER_NEXT_POINTER R/W Oh RESET
This defines the next buffer to be used if Description Buffers are
enabled and this is not the last buffer. This can point to the current
buffer, creating an infinite loop.

11:10 | TRANSFER_UNITS R/W Oh RESET

3=TRANSFER_LENGTH defined in units of 16-byte segments
2=TRANSFER_LENGTH defined in units of 4-byte segments
1=TRANSFER_LENGTH defined in units of bytes
0=TRANSFER_LENGTH defined in units of bits

9 | CLOSE_TRANFSER_ENABLE R/W Oh RESET

This selects what action is taken at the end of a transfer. This bit
must be set only on the Last Buffer.

1=The transfer is terminated. The Chip Select de-asserts, the SPI
interface returns to IDLE and the DMA interface completes the
transfer.

0=The transfer is not closed. Chip Select remains asserted and the
DMA interface and the SPI interface remain active

8:7 | RX_DMA_ENABLE R/W Oh RESET

This bit enables DMA support for Receive Transfer. If enabled,
DMA will be requested to empty the FIFO until either the interface
reaches TRANSFER_LENGTH or the DMA sends a termination
request. The size defined here must match DMA programmed
access size.

1=DMA is enabled.and set to 1 Byte

2=DMA is enabled and set to 2 Bytes

3=DMA is enabled and set to 4 Bytes

0=DMA is disabled. All data in the Receive Buffer must be emptied
by firmware
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Offset | 30h
. e Reset
Bits Description Type Default Event
6 | RX_TRANSFER_ENABLE R/W Oh RESET
This bit enables the receive function of the SPI interface.
1=Receive is enabled. Data received from the SPI Slave is stored
in the Receive Buffer
0=Receive is disabled
5:4 | TX_DMA_ENABLE R/W Oh RESET
This bit enables DMA support for Transmit Transfer. If enabled,
DMA will be requested to fill the FIFO until either the interface
reaches TRANSFER_LENGTH or the DMA sends a termination
request. The size defined here must match DMA programmed
access size.
1=DMA is enabled.and set to 1 Byte
2=DMA is enabled and set to 2 Bytes
3=DMA is enabled and set to 4 Bytes
0=DMA is disabled. All data in the Transmit Buffer must be emptied
by firmware
3:2 | TX_ TRANSFER_ENABLE R/W Oh RESET
This field bit selects the transmit function of the SPI interface.
3=Transmit Enabled in 1 Mode. The MOSI or |0 Bus will send out
only 1's. The Transmit Buffer will not be used
2=Transmit Enabled in 0 Mode. The MOSI or |0 Bus will send out
only 0's. The Transmit Buffer will not be used.
1=Transmit Enabled. Data will be fetched from the Transmit Buffer
and sent out on the MOSI or |10 Bus.
O0=Transmit is Disabled. No data is sent. This will cause the MOSI
be to be undriven, or the IO bus to be undriven if Receive is
also disabled.
1:0 | INTERFACE_MODE R/W Oh RESET
This field sets the transmission mode. If this field is set for Dual
Mode or Quad Mode then either TX_TRANSFER_ENABLE or
RX_TRANSFER_ENABLE must be 0.
3=Reserved
2=Quad Mode
1=Dual Mode
0=Single/Duplex Mode

6.11.13 QMSPI DESCRIPTION BUFFER 1 REGISTER
The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.14 QMSPI DESCRIPTION BUFFER 2 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer O Register.

6.11.15 QMSPI DESCRIPTION BUFFER 3 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer O Register.
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6.11.16 QMSPI DESCRIPTION BUFFER 4 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer O Register.

6.11.17 QMSPI DESCRIPTION BUFFER 5 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer O Register.

6.11.18 QMSPI DESCRIPTION BUFFER 6 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.19 QMSPI DESCRIPTION BUFFER 7 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.20 QMSPI DESCRIPTION BUFFER 8 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.21 QMSPI DESCRIPTION BUFFER 9 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.22 QMSPI DESCRIPTION BUFFER 10 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.23 QMSPI DESCRIPTION BUFFER 11 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.24 QMSPI DESCRIPTION BUFFER 12 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.25 QMSPI DESCRIPTION BUFFER 13 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.26 QMSPI DESCRIPTION BUFFER 14 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.

6.11.27 QMSPI DESCRIPTION BUFFER 15 REGISTER

The format for this register is the same as the format of the QMSPI Description Buffer 0 Register.
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7.0 CHIP CONFIGURATION

71 Introduction

This chapter defines the mechanism to configure the device.

7.2 Terminology

This section documents terms used locally in this chapter. Common terminology that is used in the chip specification is
captured in the Chip-Level Terminology section.

TABLE 7-1: TERMINOLOGY

Term Definition

Global Configuration Registers Registers used to configure the chip that are always accessible via the
Configuration Port

Logical Device Configuration Regis- Registers used to configure a logical device in the chip. These registers
ters are only accessible via the Configuration Port when enabled via the
Global Configuration registers.

7.3 Interface

This block is designed to be accessed via the Host accessible Configuration Port.

FIGURE 7-1: BLOCK DIAGRAM OF CONFIGURATION PORT

Chip-Level
Global Configuration Registers

Configuration Port

Logical Device Configuration
Registers

<4—Yd4-yoe——>»<4—U4Z2 - yoo—»
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Note:  Each logical device has a bank of Configuration registers that are accessible at offsets 30h to FFh via the
Configuration Port. The Logical Device number programmed in offset 07h determines which bank of con-
figuration registers is currently accessible.

7.3.1 HOST INTERFACE

The registers defined for the Chip Configuration are accessible by the Configuration Port when the device is in CONFIG
MODE. For a description of the Configuration Port and CONFIG MODE see the description of the LPC Interface.

7.4 Power, Clocks and Reset

This section defines the Power, Clock, and Reset input parameters to this block.

7.41 POWER DOMAINS

Name Description

VTR The logic and registers implemented in this block reside on this single
power well.

7.4.2 CLOCK INPUTS
This block does not require any special clock inputs.

7.4.3 RESETS

Name Description

nSYSRST Power on Reset to the block. This signal resets all the register and logic
in this block to its default state.

7.5 Interrupts

This block does not generate any interrupts.

7.6 Low Power Modes

This block always automatically adjusts to operate in the lowest power mode.

7.7 Description

The Chip Configuration Registers are divided into two groups: Global Configuration Registers and Logical Device Con-
figuration registers. The following descriptions assume that the LPC interface has already been configured to operate
in CONFIG MODE.

» Global Configuration Registers are always accessible via the LPC Configuration Port.

» The Logical Device Configuration registers are only accessible via the LPC Configuration Port when the corre-
sponding Logical Device Number is loaded in the Logical Device Number register. The Logical Device Number
register is a Global Configuration Register.

There are 48 8-bit Global Configuration Registers (at offsets 00h through 2Fh), plus up to 208 8-bit registers associated
with each Logical Device. The Logical Device is selected with the Logical Device Number Register (Global Configuration
Register 07h).

Sequence to Access Logical Device Configuration Register:

a) Write the number of the Logical Device being accessed in the Logical Device Number Configuration Register by
writing 07h into the INDEX PORT and the Logical Device Number into the DATA PORT.

b) Write the address of the desired logical device configuration register to the INDEX PORT and then write or read
the value of the configuration register through the DATA PORT.
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Note 1: If accessing the Global Configuration Registers, step (a) is not required.

2: Any write to an undefined or reserved Configuration register is terminated normally on the LPC bus without
any modification of state in the MEC142x. Any read to an undefined or reserved Configuration register

returns FFh.

The following sections define the Global Configuration registers and the Logical Configuration registers.

7.71 GLOBAL CONTROL/CONFIGURATION REGISTERS

As with all Configuration Registers, the INDEX PORT is used to select a Global Configuration Register in the chip. The
DATA PORT is then used to access the selected register. The INDEX and DATA PORTs are defined in the LPC Interface

description.
TABLE 7-2: CHIP-LEVEL (GLOBAL) CONTROL/CONFIGURATION REGISTERS
Register Offset Description
Chip (Global) Control Registers

Reserved 00h - 01h Reserved - Writes are ignored, reads return 0.

Test 02h Test. This register location is reserved for Microchip use. Mod-
ifying this location may cause unwanted results.

Reserved 03h - 06h Reserved - Writes are ignored, reads return 0.

Logical Device Number 07h A write to this register selects the current logical device. This
allows access to the control and configuration registers for
each logical device.

Note: The Activate command operates only on the
selected logical device.

Reserved 08h - 1Bh Reserved - Writes are ignored, reads return 0.

Device Revision 1Ch A read-only register which provides device revision informa-
tion.

Bits[7:0] = current revision when read

Device Sub ID 1Dh Device Sub ID[7:0]

Read-Only register which provides the device sub-identifica-
tion. The value of this register is product dependent. See
Table 7-3, “Device Identification per Product,” on page 154.

Device ID[7:0] 1Eh Device ID[7:0]

Read-Only register which provides Device ID LSB. The value
of this register is product dependent. See Table 7-3, “Device
Identification per Product,” on page 154.

Device ID[15:8] 1Fh Device ID[15:8]

Read-Only register which provides Device ID MSB. The value
of this register is product dependent. See Table 7-3, “Device
Identification per Product,” on page 154.

Legacy Identification 20h Legacy Identification
A read-only register which provides device identification to
legacy and test software. This field is hard-coded to FEh, indi-
cating this is a MIPs product with 16-bit Device ID at offsets
1Eh & 1Fh.

Reserved 21h - 23h Reserved.
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TABLE 7-2: CHIP-LEVEL (GLOBAL) CONTROL/CONFIGURATION REGISTERS (CONTINUED)

Register Offset Description

Device Mode 24h Bit [1:0] Reserved — writes ignored, reads return “0”.
Bit[2] SerlRQ Mode)

= 0: Serial IRQ Disabled.

= 1: Serial IRQ Enabled (Default).

Bit [7:3] Reserved — writes ignored, reads return “0”.

Test 25h - 2Fh Test
This register locations are reserved for Microchip use. Modify-
ing these locations may cause unwanted results.

7.7.2 DEVICE IDENTIFICATION
TABLE 7-3: DEVICE IDENTIFICATION PER PRODUCT

Product Device ID [15:0] Device Sub ID [7:0]
MEC1424 0011h 10h
MEC1426 0013h 10h
MEC1428 0015h 10h

7.7.3 LOGICAL DEVICE CONFIGURATION REGISTERS

The Logical Device Configuration registers support motherboard designs in which the resources required by their com-
ponents are known and assigned by the BIOS at POST.

Each logical device may have a set of directly I/O addressable Runtime Registers, Configuration Registers accessible
via the Configuration Port, or DMA registers. The following table lists the register types for each LPC/eSPI| Host-acces-
sible Logical Device implemented in the design. The Embedded Controller (EC) can access all Configuration Registers
and all Runtime Registers directly.

TABLE 7-4: HOST LOGICAL DEVICES

Logical LPC /O LPC /O eSPI /O eSPI 1/O
Device Runtime Configuration| Runtime |Configuration
Number (hex) Logical Devices Access Access Access Access
0 EMI O yes no yes no
1 8042 Emulated Keyboard Controller no yes no yes
3 ACPI ECO yes no yes no
4 ACPI EC1 yes no yes no
5 ACPI PM1 yes no yes no
6 Legacy Port92/GateA20 yes yes yes yes
7 UART O yes yes yes yes
9 Mailbox Interface yes no yes no
A ACPI EC2 yes no yes no
B ACPI EC3 yes no yes no
C LPC Interface (Configuration Port) yes yes no no
eSPI I/0 Component (Configuration
10 Port) no no yes yes
12 eSPI Memory Component no no yes yes
14 32Byte Scratch Block no no yes no
15 Port 80 BIOS Debug Port 0 yes yes yes yes
16 Port 80 BIOS Debug Port 1 yes yes yes yes
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8.0 MIPS32 M14K EMBEDDED CONTROLLER

8.1 Features

» A Modified 5-stage pipelined Harvard Architecture with a Closely-Coupled Data Memory and Instruction Memory
interfaces

+ Single Cycle 32-bit instruction set
* microMIPS-Compatible Instruction Set (default)
- microMIPS supports all MIPS32 instructions (except branch-likely instructions)
- Stack pointer implicit in instruction
- MIPS32 assembly and ABI (Application Binary Interface) compatible.
» External Interrupt Controller (EIC) mode.
- Programmable exception vector base
- Atomic interrupt enable/disable
- Bit field manipulation instructions
» Simple Fixed Mapping Translation (FMT) mechanism
» Multiply/Divide Unit (high-performance configuration)
- Maximum issue rate of one 32x16 multiply per clock via on-chip 32x16 hardware multiplier array.
- Maximum issue rate of one 32x32 multiply every other clock
- Early-in iterative divide. Minimum 11 and maximum 34 clock latency (dividend (rs) sign extension-dependent)
» Power Control
- Programmable Clock Rates: 48 MHz, 24 MHz, 3 MHz, and 1 MHz
- Sleep mode: Minimum frequency: 0 MHz
- Power-down mode (triggered by WAIT instruction)
- Clocks are gated in Low Power Modes
* EJTAG Debug Mechanism
- CPU control with start, stop, and single-stepping
- Virtual instruction and data address/value breakpoints
- Hardware breakpoint supports both address match and address range triggering.
- Simple hardware breakpoints on virtual addresses: 41/2D breakpoints
- PC/Address Sampling function
- Support EJTAG (IEEE 1149.1)
- Supported by MPLAB REAL ICE tools

8.2 References

1. MIPS32® M14K™ Processor Core Software User’s Manual, Document Number: MD00668, Revision 02.03, April
30, 2012

2. MIPS32® M14K™ Processor Core Data Sheet, Document Number MD00666, Revision 2.03, April 30, 2012

3. MIPS32® M14K™ Architecture for Programmers Volume [-B: Introduction to the microMIPS32™ Architecture,
Document Number MD00741, Revision 3.02, March 21, 2011

4. MIPS32® M14K™ Architecture for Programmers Volume II-B: The microMIPS32™ Instruction Set, Document
Number MD00582, Revision 3.05, April 04, 2011

5. MIPS® EJTAG Specification, Document Number MD00047, Revision 5.06, March 05, 2011

| Note:  Resources for the MIPS32® M4K™ Processor Core are available at: www.imgtec.com. I

8.3 Terminology

There is no terminology defined for this chapter.
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8.4 Interfaces

The Embedded Controller (EC) has five interfaces: ISRAM Interface, DSRAM Interface, Debug (EJTAG) Interface, AHB
System Interface, and an Interrupt Interface.

The EC executes instruction out of instruction memory (e.g., ROM) or data memory (e.g., RAM) via the ISRAM Interface;
memory accesses are handled via the DSRAM Interface; and EC accesses the peripherals residing in the internal
address space via the AHB interface. The host can probe the EC and all EC addressable memory via the eJTAG debug
interface.

FIGURE 8-1: MIPS32 M14K EMBEDDED CONTROLLER 1/O0 BLOCK DIAGRAM
M14K Core Wrapper
M14K Core
ISRAM
Decode < microMIPS ISRAM E
Interface i -
5 GPR
Execution Unit - (no shadow sets) MMU . SRAM
ALU/Shift 7 T Controller Processor-to- Memory
Atomic/LdSt MDU T':,::::tr:r Controller
(Performance Opt) #
A A SRAM
v DSRAM I/E
System Interface i -
:Interface > System Debug
Coprocessor Break Points
Power Mgt
Interrupt AHB I/F
Interf eJTAG t
nterface v Winterface
i csp EC Address Space
Aggregator :
2-wire
debug
Note:

respective chapters.

Blocks in the diagram that are external to the M14K Core and are highlighted in blue are defined in theirI

8.4.1 EJTAG INTERFACE
TABLE 8-1: EJTAG SIGNAL DESCRIPTION TABLE
Signal Name Pin Name Direction Description
TCK JTAG_CLK Input Test Clock
TMS JTAG_TMS Input Test Mode Select
TDI JTAG_TDI Input Test Data In
TDO JTAG_TDO Output Test Data Out
TRST# JTAG_RST# Input Test Reset, low active
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8.4.1.1 Mapping ICSP to EJTAG Interface

The JTAG debug interface signals are connected internally to the ICSP block. The ICSP block converts the 2-wire ICSP
interface into standard EJTAG signaling. port that is connected to the external pin interface.

FIGURE 8-2: ICSP-TO-EJTAG
ICSP Controller JTAG_TCK MIPS M14K
EJTAG

PWR MTAP JTAG_TMS

ICSP_CLK ————— ITAG JTAG_TDI

ICSP_DAT JTAG_TDO

MCLR# JTAG_RST#

Note: The MCLR# is pulled up internally and requires no external logic. I

For a description of the ICSP Controller see Section 41.4, "ICSP Controller," on page 470.

8.4.2 AHB INTERFACE

A Processor-to-Memory Translator has been appended to the ISRAM and DSRAM interfaces. This translator will pass
traffic to either the ISRAM, DSRAM, or AHB interface based on the address of the access. The AHB Interface is the
embedded controller’s interface to the EC Address Space (i.e., 32-bit internal address space) that is not used as EC
Code or Data space (e.g., Peripheral Registers).

The MIPS32 M14K core can have at most one access pending on the AHB at one time. It can perform 8-bit, 16-bit and
32-bit loads and stores on the AHB.

Possible AHB bus errors are described in Section 8.4.2.1, "AHB & Code/Data Bus Errors," on page 157. The processor
responds to a bus error with Memory Error exception, except where noted.

8.4.2.1 AHB & Code/Data Bus Errors

AHB bus requests can be terminated with an AHB bus error. The handling of bus errors by the EC is described in Chap-
ter 4, Exceptions and Interrupts in the M14K Core, of the MIPS32® M14K™ Processor Core Software User’s Manual,
Document Number: MD00668, Revision 02.03, April 30, 2012.

Bus errors may be caused by:

» Code accesses to a memory location outside of the Code/ROM memory range will generate a processor excep-
tion.

» Data accesses to out-of-bounds memory location in data region (0OxBFD18000 - OxBFFF_FFFF) returns garbage
(no processor exception).

» EC I/O requests to undefined EC Address memory locations via the System AHB Interface.will generate a proces-
sor exception.
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8.4.3 SYSTEM INTERFACE

TABLE 8-2: SYSTEM INTERFACE SIGNAL DESCRIPTION TABLE

Connected
Signal Name Direction Description at Chip-Level
SI_RP Output The SI_RP signal represents the state of the RP bit (27) in No
the CPO Status register. This signal may be used at the chip-
level to decide whether to enter a lower power state.
SI-EXL Output The SI_EXL signal represents the state of the EXL bit (1) in No
the CPO Status register. This signal may be used for throttling
the clock after a wake event.
S| ERL Output The SI_ERL signal represents the state of the ERL bit (2) in No
the CPO Status register. This signal indicates an error has
occurred.
EJ_DebugM Output The EJ_DebugM signal indicates that the processor has Yes
entered debug mode.

844 ISRAM INTERFACE

The ISRAM interface is the embedded controller’s instruction fetch interface. Code Instructions may be executed from
the Instruction Memory or the Data Memory.

8.4.5 DSRAM INTERFACE

The DSRAM Interface is the embedded controller’s data interface, which can access both the Data Memory and the
Instruction Memory (literals).

8.4.6 INTERRUPT INTERFACE
The MIPS32® M14K™ Embedded Controller is configured for External Interrupt Controller (EIC) mode.

The interrupts implemented on this chip are defined in Section 10.0, "Jump Table Vectored Interrupt Controller (JTVIC),"
on page 162. The interrupt unit generates interrupt requests (IRQs) to the CPU and has the ability to bring the CPU out
of sleep mode when a valid wake-capable interrupt request is present.

All interrupts can either be pulse or level triggered as well as having individual mask bits and priority levels.

8.5 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

8.5.1 POWER DOMAINS

Name Description

VTR The embedded controller is powered by VTR.
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8.56.2 CLOCK INPUTS

Name Description

EC_PROC_CLK The EC clock is the clock source to the embedded controller.

Note: The EC clock can be throttled up or down externally by the
chip’s Power, Clocks, and Reset (PCR) circuitry.

8.5.3 RESETS

Name Description

EC_PROC_RESET# The embedded controller is reset by EC_PROC_RESET#.

8.6 Interrupts

The embedded controller does not generate any interrupts.

Note:  The embedded controller is equipped with an Interrupt Interface to respond to interrupts. See Section 8.4.6,
"Interrupt Interface," on page 158.

8.7 Exceptions

Exceptions are synchronous to instructions, are not maskable, and have higher priority than interrupts.

Name Description

Reset_Exception The Reset_Exception is asserted when either an SI_RESET (i.e., Soft
Reset) or a SI_ColdReset (i.e., POR) is asserted. Events that can cause
a SI_RESET are a Soft Reset initiated by firmware or a WDT Event.

Debug_Exception The Debug_Exception is asserted for an EJTAG command.

NMI None - There are no NMI's implemented in this device.

8.8 Low Power Modes

The embedded controller may put itself and the chip into lower power states by configuring the chip’s Sleep logic imple-
mented in the chip’s Power, Clocks, and Reset (PCR) circuitry and then executing the WAIT instruction.

The core provides two mechanisms for system-level, low-power support: Register-controlled power management and
Instruction-controlled power management

8.8.1 REGISTER-CONTROLLED POWER MANAGEMENT

Register-Controlled Power Management is not supported.

8.8.2 INSTRUCTION-CONTROLLED POWER MANAGEMENT

In instruction-controlled power-down mode execution of the WAIT instruction is used to invoke low-power mode and put
the chip into sleep mode. It stays in sleep mode until an interrupt or restart occurs. Power consumption is reduced during
sleep mode since the pipeline ceases to change state, and the RAMs are disabled. More power reduction is achieved
when clock gating option is used, whereby all non-essential clocks are switched off. The chip’s Power, Clocks, and
Reset (PCR) circuitry may be enabled to gate the clocks externally to the core when the embedded controller enters the
sleep state.
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8.9 Description

The block diagram shown in FIGURE 8-1: MIPS32 M14K Embedded Controller 1/O Block Diagram on page 156 illus-
trates the IP configuration selected. This EC design includes the Fixed/Required M14K features, such as the Decode,
Execution Unit, etc that are shaded light gray. The EC design has also opted to include the microMIPs instruction set
and Debug capabilities. All other optional features have not been implemented.

The following sections define the optional features and configuration opti%ns selected. This chapter is intended to be
used in combination with the MIPS documentation, such as the MIPS32™~ M14K™ Processor Core Software User’s
Manual, listed in the Section 8.2, "References," on page 155.

8.9.1 POWER ON RESET

Following a power on reset event the EC_PROC_RESET# signal is de-asserted and the embedded controller starts
executing code from the first physical address of the Boot ROM.

8.9.2 INSTRUCTION SET

The M14K core defaults to the microMIPS instruction set and is runtime configurable as either microMIPS Instruction
set.

This device does not support the following atomic instructions. A critical section should be used instead of these
instructions. NOTE: A critical section will not protect a memory location from DMA access.

LL — Load Linked Word. LL and SC must be used together to implement an atomic transaction.
SC — Store Conditional Word

ACLR - Atomically Clear Bit within Byte

ASET - Atomically Set Bit within Byte

The device does not support the following interrupt return instruction. This instruction requires additional shadow regis-
ter set. Use ERET instead.

IRET — Interrupt Return with automated interrupt epilog handling.

8.9.3 EJTAG HARDWARE DEBUG BREAK POINTS

This M14K core is configured for two data and four instruction breakpoints, without complex breakpoints

8.94 GENERAL PURPOSED REGISTER (GPR) SHADOW REGISTERS

The M14K core contains thirty-two 32-bit general-purpose registers used for integer operations and address calculation.
No optional register sets were implemented.

8.9.5 MULTIPLY/DIVIDE UNIT (MDU)
This device is configured for the higher performance 32x16 array option.

8.9.6 SYSTEM CONTROL COPROCESSOR (CP0)

8.9.6.1 System Interface

The System Interface signals are defined in the Interfaces section. See Section 8.4.3, "System Interface," on page 158.

8.9.6.2 Interrupt Handling

This device is configured for External Interrupt Controller (EIC) mode.

8.9.7 MEMORY MANAGEMENT UNIT (MMU)

The M14K core implements a simple Fixed Mapping (FM) memory management unit.
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9.0 MEMORY ORGANIZATION

The MEC142x implements two address spaces: Virtual and Physical. All hardware resources such as program memory,
data memory and peripherals are located at their respective physical addresses. Virtual addresses are exclusively used
by the CPU to fetch and execute instructions as well as access peripherals. Physical addresses are used by peripherals
such as the Internal DMA Controller that access memory independently of CPU.

The following table lists all the defined memory regions in the 4 GB EC Address Space. Accessing undefined memory
regions may cause unwanted results, such as a memory exception.

TABLE 9-1: EC ADDRESS SPACE
Location Space Virtual Start Physical Start Physical End Size
P Address Address Address
CC-MMCR KSEG1 OxBFFF_C000 Ox1FFF_CO000 Ox1FFF_FFFF 16 kB
(Note 1)
Data RAM KSEGH1 0xBFD1_8000 0x1FD1_8000 Ox1FD1_FFFF 32 kB
(Note 4)
Code RAM KSEG1 0xBFDO_0000 Ox1FDO_0000 Ox1FD1_7FFF 96 kB
(Note 3) 0xBFCF_8000 0x1FCF_8000 128 kB
0xBFCF_0000 0x1FCF_0000 160 kB
(Note 5)
ROM KSEGH1 0xBFCO0_0000 0x1FC0_0000 Ox1FC2_FFFF 192 kB
MMCR (Note 2) KSEG1 0xA000_0000 0x0000_0000 0x001F_FFFF 2 MB
Note 1: CC-MMCR = closely-coupled memory-mapped control registers, i.e. interrupt registers (JTVIC).

2: MMCR = memory-mapped control registers, i.e. all the peripheral registers.
3: The IRQ EBASE must be programmed at BFDO_0000h in order to be on a 256k byte boundary. All IRQ
routine entry points must be located above this address.

4: 32kB is the default Data RAM size; however, other sizes of Data RAM can be used (for example 8kB or
16kB) with the remainder used as Code RAM. See the MEC14xx Programmers Reference Guide for con-
figuring the different settings.

5: The size of the code RAM is part dependent.

The embedded controller executes code out of the EC Instruction Memory via the closely-coupled ISRAM Interface. The
Code RAM, Boot ROM and Debug RAM are all accessible as EC Instruction Memory. Data references can come from
either the EC Data Memory via the closely-coupled DSRAM Interface (i.e., Data RAM access) or from any address
located in the EC Address Space via the System Interface.

The Code and Data SRAM is optimized to the memory allocation shown in the table. This allows code and data
accesses to happen simultaneously. However, software may use Code RAM for data and Data RAM for code. The only
penalty will be access time. When the ISRAM and DSRAM interfaces both attempt to access the same memory region
the accesses become serialized.

Example:
The 128KBytes SRAM (Code or Data) memory is allocated as follows:

* 96 kB Optimized for Code
+ 32 kB Optimized for Data.

A user may choose to organize their code and data space as follows:

STACK 8 kB
DATA 20 kB
CODE 100 kB

Notice that although the Code Space is optimized for 96 kB the user can choose to allocate part of the data memory for
code. The only difference will be the access time for the code implemented in the data space since code and data
accesses will become serialized in that range.
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10.0 JUMP TABLE VECTORED INTERRUPT CONTROLLER (JTVIC)

10.1 Overview

The Jump Table Vectored Interrupt Controller (JTVIC) works in conjunction with the MIPS32® M14K™ Processor Inter-
rupt Interface. The interrupt events are synchronous events that may be serviced in either Aggregated Mode or Disag-
gregated mode. The JTVIC block presents the Vector for the highest priority interrupt pending. The priority-level is

firmware selectable.

A subset of the interrupts are classified as wake events that can be recognized without a running clock, e.g., while the
MEC142x is in sleep state. These asynchronous events are routed to the chip’s clock generation logic and are used to
resume the clock’s operation from a sleep state and wake the processor.

10.2 References

« MIPS32® M14K™ Processor Core Data Sheet, April 30, 2012.
. MIPS32® M14K™ Software Users Manual, Document Number: MD00668, Revision 02.03, April 30, 2012.
. MIPSSZ® M14K™ Integrator’s Guide, Document Number: MD00667, Revision 02.03, April 30, 2012.

10.3 Terminology

Term Definition
IPL Interrupt Priority Level
PIPL Pending Interrupt Priority Level

10.4 Interface

This block is designed to be accessed internally via a registered host interface.

FIGURE 10-1: /0 DIAGRAM OF BLOCK

Host Register Interface

Interrupt Sources

ﬁ

EIC Interrupt Interface

Internal Interface

Wake Events

Power, Clocks and Rejet

Jump Table Vectored Inter-
rupt Controller (JTVIC)

External Interface

10.5 Host Register Interface

The registers defined for the Jump Table Vectored Interrupt Controller (JTVIC) Interface are accessible by the various
hosts as indicated in Section 10.12, "JTVIC Registers".
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10.6 Interrupt Sources

All the chip’s interrupt sources are routed to the Jump Table Vectored Interrupt Controller (JTVIC) GIRQx Source Reg-
isters. The list of interrupt sources is defined in Table 10-2, “Interrupt Source, Enable Set, Enable Clear, and Result Bit
Assignments,” on page 167.

10.7 EIC Interrupt Interface

The Jump Table Vectored Interrupt Controller (JTVIC) is designed to generate interrupts to the Embedded Controller’s
External Interrupt Controller (EIC) interface. This IP block aggregates all the chip’s interrupt Sources (defined in
Table 10-2, “Interrupt Source, Enable Set, Enable Clear, and Result Bit Assignments,” on page 167), determines the
highest priority interrupt that is active, and generates the Offset Vector used to jump to the respective IRQ Handler.

10.7.1 EIC INTERRUPT SIGNALS

Name Direction Description
Interrupt Request Output Signal to the processor that an interrupt request is pending
Vector_Address Output Offset appended to processor EBASE address to create

pointer to IRQ handler.

Note:  The processor EBASE must be programmed on a
256k Byte boundary.

RIPL Output Requested Interrupt Priority Level.

10.8 Wake Events

All interrupt sources that indicate they are wake-capable generate an asynchronous wake event to the chip’s sleep con-
trol logic to restore the oscillator to the fully operational state. Wake-capable signals do not require the internal oscillator
to be running.

10.9 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

10.9.1 POWER

Name Description

VTR The logic and registers implemented in this block are powered by this
power well.

10.9.2 CLOCKS

Name Description

48 MHz Ring Oscillator Clock used for register read/write access.
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10.9.3 RESETS

Name Description

VTR This signal resets all the registers and logic in this block to their default
state.

10.10 Low Power Modes

The JTVIC always operates in the lowest power state; gating its own clock when it is not required. The only time this
block requires the 48 MHz Ring Oscillator is for register reads/writes and for propagating interrupt events to the embed-
ded controller.

If the 48 MHz Ring Oscillator is off, the wake-capable interrupts may be used to resume operation thereby allowing the
interrupt events to propagate to the embedded controller.

10.11 Description

10.11.1  FEATURES

» Supports up to 1024 Interrupt Sources
+ Aggregated and Disaggregated Modes of Operation

- Aggregated Mode offers a programmable Vector Offset per GIRQ

- Disaggregated Mode offers a programmable Vector Offset per Source Bit
* 4 levels of configurable priority

10.11.2 OVERVIEW

This module is a highly-configurable and expandable vectored interrupt controller which is designed to work with an
MIPS M14k processor’s EIC (External Interrupt Controller) mode of interrupt operation, with direct vector addressing
(i.e. direct address driven into the processor instead of an “interrupt vector number”). The controller supports four levels
of priority on a per-interrupt-source basis.

The controller operates in two different modes, aggregated and dis-aggregated (or mini-jump-table), on a grouped-IRQ
(GIRQ) basis. NOTE: a GIRQ is a grouping of up to 32 interrupt sources.

Thus this controller can be configured as fully aggregated all the way to fully dis-aggregated, and everything in between.

In aggregated mode the controller stores ISR vector addresses in local registers, thus saving firmware from having to
build ISR jump tables in local SRAM. One vector address per GIRQ.

In dis-aggregated/jump-table mode, the controller can selectively break apart individual GIRQ interrupt sources into
separate vector addresses.
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FIGURE 10-2: TOP-LEVEL BLOCK DIAGRAM OF INTERRUPT GENERATION LOGIC
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10.11.3 WAKE-CAPABLE INTERRUPT EVENTS

Wake-capable interrupts are listed in Section 10.11.4, "List of Interrupt Events," on page 167 with a designation of ‘Yes’
in the Wake Event column

All interrupts, except GIRQ22, generate an EC Interrupt event. They are routed to source bits that are synchronized to
the 48 MHz Ring Oscillator. If enabled, the Interrupt Result is fed into the Priority Encoder/Decision Logic, which gen-
erates the interrupt vector to the EIC Interrupt Interface.

Some Interrupts, which are labeled Wake-Capable, are also routed as Wake Events to the Chip’s Wake Logic. These
are asynchronous events that are used to resume the 48 MHz Ring Oscillator operation from a sleep state and wake
the processor.
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FIGURE 10-3: INTERRUPT SOURCE, ENABLE, AND RESULT LOGIC
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10.11.3.1 GIRQ16 and GIRQ22 Wake-Only Events

GIRQ16 and GIRQ22 are reserved for Wake-Only events that do not require functional software service.

TABLE 10-1: WAKE-ONLY EVENTS

Wake Event Description

LPC_WAKE This bit is set when the LPC interface detects activity on the interface. It's sole
purpose is to restart the 48 MHz Ring Oscillator.

SMB_WAKE This bit is set when an I2C/SMBus interface detects a START event on the inter-
face. It's sole purpose is to restart the 48 MHz Ring Oscillator.

PS2_DATx_WAKE This bit is set when the PS/2 interface detects activity on it’s interface. It's sole
purpose is to restart the 48 MHz Ring Oscillator.

KSC_INT_WAKE This bit is set when the Keyboard Matrix Scan Controller detects activity on it's
interface. It's sole purpose is to restart the 48 MHz Ring Oscillator.

DEBUG_DONE This bit is set when the ICSP debugger interface detects activity on the interface.
It's sole purpose is to notify the EC firmware that the 48 MHz Ring Oscillator was
taken out of sleep state by the debug interface.

ESPI_WAKE This bit is set when the eSPI interface detects activity on the interface. It's pur-
pose is to restart the 48 MHz Ring Oscillator.

GIRQ16 will generate both a wake event and an interrupt vector to the EIC Interrupt Interface. This will require the
embedded firmware to clear the interrupt status event and re-execute the sleep instruction. GIRQ16 is a legacy interrupt
used to ensure the 48 MHz Ring Oscillator remained on for the minimum time. This interrupt may be deprecated in future
designs

GIRQ22 does not generate an interrupt vector to the EIC Interrupt Interface. GIRQ22 only generates a wake event to
restart the 48 MHz Ring Oscillator running. Hardware automatically wakes the oscillator to process the wake event,
clears the event, and resumes sleeping without firmware intervention.

Note: The sleeping state of the chip is determined by bits[2:0] of the System Sleep Control Register (SYS-
_SLP_CNTRL) on page 66.

APPLICATION NOTE: Configuring Wake-Only Events

Wake-Only interrupt event should be enabled just before executing the EC sleep instruction. Firmware should execute
the following sequence of events:

1. Set bits[2:0] in the System Sleep Control Register (SYS_SLP_CNTRL)

2. Enable Wake Events in either GIRQ16 or GIRQ22

3. Execute Sleep Instruction (_wait;)
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For example, in order to enable LPC transactions to MEC142x Logical Devices while the MEC142x is in a Sleep mode
in which the main oscillator is shut off, just before entering sleep EC firmware must enable one of the LPC_WAKE inter-
rupts. The firmware designer may choose either the LPC_WAKE located in GIRQ16 or in GIRQ22. When responding
to the GIRQ16 interrupt EC firmware should disable the LPC_WAKE interrupt until firmware determines that it is again
appropriate to enter a Deep Sleep mode. GIRQ22 handles this automatically in hardware.

10.11.4 LIST OF INTERRUPT EVENTS
The following table lists all the Interrupt Source, Enable, and Result bits and indicates if they are wake-capable.

TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS

23?:2% At%grrsga HWB Instance Name Interrupt Event I‘Q\I/ a;l;et Source Description
GIRQS8 0 GPIO140 GPIO Event Yes GPIO Interrupt Event
GIRQ8 1 GPI10141 GPIO Event Yes GPIO Interrupt Event
GIRQ8 2 GPIO142 GPIO Event Yes GPIO Interrupt Event
GIRQ8 3 GPI10143 GPIO Event Yes GPIO Interrupt Event
GIRQ8 4 GP10144 GPIO Event Yes GPIO Interrupt Event
GIRQ8 5 GPI10145 GPIO Event Yes GPIO Interrupt Event
GIRQ8 6 GPI10146 GPIO Event Yes GPIO Interrupt Event
GIRQ8 7 GPIO147 GPIO Event Yes GPIO Interrupt Event
GIRQ8 8 GPIO0150 GPIO Event Yes GPIO Interrupt Event
GIRQ8 9 GPI10151 GPIO Event Yes GPIO Interrupt Event
GIRQ8 10 GPI10152 GPIO Event Yes GPIO Interrupt Event
GIRQ8 11 GPIO153 GPIO Event Yes GPIO Interrupt Event
GIRQS8 12 GPIO154 GPIO Event Yes GPIO Interrupt Event
GIRQ8 13 GPIO155 GPIO Event Yes GPIO Interrupt Event
GIRQS8 14 GPIO156 GPIO Event Yes GPIO Interrupt Event
GIRQ8 15 GPIO157 GPIO Event Yes GPIO Interrupt Event
GIRQ8 16 GPIO160 GPIO Event Yes GPIO Interrupt Event
GIRQ8 17 GPI10161 GPIO Event Yes GPIO Interrupt Event
GIRQ8 18 GPI0162 GPIO Event Yes GPIO Interrupt Event
GIRQ8 19 GPI10163 GPIO Event Yes GPIO Interrupt Event
GIRQ8 20 GPIO164 GPIO Event Yes GPIO Interrupt Event
GIRQ8 21 GPIO165 GPIO Event Yes GPIO Interrupt Event
GIRQ8 22 GPIO166 GPIO Event Yes GPIO Interrupt Event
GIRQ8 23 GPIO167 GPIO Event Yes GPIO Interrupt Event
GIRQ9 0 GPIO100 GPIO Event Yes GPIO Interrupt Event
GIRQ9 1 GPIO101 GPIO Event Yes GPIO Interrupt Event
GIRQ9 2 GPIO102 GPIO Event Yes GPIO Interrupt Event
GIRQ9 3 GPIO103 GPIO Event Yes GPIO Interrupt Event
GIRQ9 4 GPIO104 GPIO Event Yes GPIO Interrupt Event
GIRQ9 5 GPIO105 GPIO Event Yes GPIO Interrupt Event
GIRQ9 6 GPIO106 GPIO Event Yes GPIO Interrupt Event
GIRQ9 7 GPIO107 GPIO Event Yes GPIO Interrupt Event
GIRQ9 8 GPIO110 GPIO Event Yes GPIO Interrupt Event
GIRQ9 9 GPIO111 GPIO Event Yes GPIO Interrupt Event
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TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS (CONTINUED)
;ot‘g?:;% At%grr;ﬁa HWB Instance Name Interrupt Event I‘Q\I/ a;l::et Source Description
GIRQ9 10 GPIO112 GPIO Event Yes GPIO Interrupt Event
GIRQ9 11 GPIO113 GPIO Event Yes GPIO Interrupt Event
GIRQ9 12 GPIO114 GPIO Event Yes GPIO Interrupt Event
GIRQ9 13 GPIO115 GPIO Event Yes GPIO Interrupt Event
GIRQ9 14 GPIO116 GPIO Event Yes GPIO Interrupt Event
GIRQ9 15 GPIO117 GPIO Event Yes GPIO Interrupt Event
GIRQ9 16 GPI10120 GPIO Event Yes GPIO Interrupt Event
GIRQ9 17 GPIO121 GPIO Event Yes GPIO Interrupt Event
GIRQ9 18 GPI10122 GPIO Event Yes GPIO Interrupt Event
GIRQ9 19 GP10123 GPIO Event Yes GPIO Interrupt Event
GIRQ9 20 GP10124 GPIO Event Yes GPIO Interrupt Event
GIRQ9 21 GP10125 GPIO Event Yes GPIO Interrupt Event
GIRQ9 22 GPIO126 GPIO Event Yes GPIO Interrupt Event
GIRQ9 23 GPIO0127 GPIO Event Yes GPIO Interrupt Event
GIRQ9 24 GPIO130 GPIO Event Yes GPIO Interrupt Event
GIRQ9 25 GPIO131 GPIO Event Yes GPIO Interrupt Event
GIRQ9 26 GPIO132 GPIO Event Yes GPIO Interrupt Event
GIRQ9 27 GPIO133 GPIO Event Yes GPIO Interrupt Event
GIRQ9 28 GPI0134 GPIO Event Yes GPIO Interrupt Event
GIRQ9 29 GPIO135 GPIO Event Yes GPIO Interrupt Event
GIRQ9 30 GPIO136 GPIO Event Yes GPIO Interrupt Event
GIRQ10 0 GPI0O040 GPIO Event Yes GPIO Interrupt Event
GIRQ10 1 GPI0O041 GPIO Event Yes GPIO Interrupt Event
GIRQ10 2 GPI10042 GPIO Event Yes GPIO Interrupt Event
GIRQ10 3 GPI10043 GPIO Event Yes GPIO Interrupt Event
GIRQ10 4 GPIO044 GPIO Event Yes GPIO Interrupt Event
GIRQ10 5 GPI10045 GPIO Event Yes GPIO Interrupt Event
GIRQ10 6 GPIO046 GPIO Event Yes GPIO Interrupt Event
GIRQ10 7 GPI0047 GPIO Event Yes GPIO Interrupt Event
GIRQ10 8 GPIO050 GPIO Event Yes GPIO Interrupt Event
GIRQ10 9 GPIO051 GPIO Event Yes GPIO Interrupt Event
GIRQ10 10 GPIO052 GPIO Event Yes GPIO Interrupt Event
GIRQ10 11 GPIO053 GPIO Event Yes GPIO Interrupt Event
GIRQ10 12 GPIO054 GPIO Event Yes GPIO Interrupt Event
GIRQ10 13 GPIO055 GPIO Event Yes GPIO Interrupt Event
GIRQ10 14 GPIO056 GPIO Event Yes GPIO Interrupt Event
GIRQ10 15 GPIO057 GPIO Event Yes GPIO Interrupt Event
GIRQ10 16 GPI0060 GPIO Event Yes GPIO Interrupt Event
GIRQ10 17 GPIO061 GPIO Event Yes GPIO Interrupt Event
GIRQ10 18 GP10062 GPIO Event Yes GPIO Interrupt Event
GIRQ10 19 GPIO063 GPIO Event Yes GPIO Interrupt Event
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TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS (CONTINUED)
;ot‘g?:;% At%grr;ﬁa HWB Instance Name Interrupt Event I‘Q\I/ a;l::et Source Description
GIRQ10 20 GP10064 GPIO Event Yes GPIO Interrupt Event
GIRQ10 | 21-22 Test Test - -
GIRQ10 23 GPI10067 GPIO Event Yes GPIO Interrupt Event
GIRQ11 1 GPIO001 GPIO Event Yes GPIO Interrupt Event
GIRQ11 2 GP10002 GPIO Event Yes GPIO Interrupt Event
GIRQ11 3 GPIO003 GPIO Event Yes GPIO Interrupt Event
GIRQ11 4 GPI0O004 GPIO Event Yes GPIO Interrupt Event
GIRQM 5 GPIO005 GPIO Event Yes GPIO Interrupt Event
GIRQ11 6 GPIO006 GPIO Event Yes GPIO Interrupt Event
GIRQ11 7 GPI0O007 GPIO Event Yes GPIO Interrupt Event
GIRQ11 8 GPIO010 GPIO Event Yes GPIO Interrupt Event
GIRQ11 9 GPIO0M1 GPIO Event Yes GPIO Interrupt Event
GIRQ11 10 GPI0012 GPIO Event Yes GPIO Interrupt Event
GIRQ11 11 GPIO013 GPIO Event Yes GPIO Interrupt Event
GIRQ11 12 GPIO014 GPIO Event Yes GPIO Interrupt Event
GIRQ11 13 GPIO015 GPIO Event Yes GPIO Interrupt Event
GIRQ11 14 GPIO016 GPIO Event Yes GPIO Interrupt Event
GIRQ11 15 GPIO017 GPIO Event Yes GPIO Interrupt Event
GIRQ11 16 GPI10020 GPIO Event Yes GPIO Interrupt Event
GIRQ11 17 GPIO021 GPIO Event Yes GPIO Interrupt Event
GIRQ11 18 GP10022 GPIO Event Yes GPIO Interrupt Event
GIRQ11 19 GPIO023 GPIO Event Yes GPIO Interrupt Event
GIRQ11 20 GP10024 GPIO Event Yes GPIO Interrupt Event
GIRQ11 21 GPIO025 GPIO Event Yes GPIO Interrupt Event
GIRQM 22 GPI0026 GPIO Event Yes GPIO Interrupt Event
GIRQ11 23 GPI10027 GPIO Event Yes GPIO Interrupt Event
GIRQ11 24 GPIO030 GPIO Event Yes GPIO Interrupt Event
GIRQ11 25 GPIO031 GPIO Event Yes GPIO Interrupt Event
GIRQ11 26 GPIO032 GPIO Event Yes GPIO Interrupt Event
GIRQ11 27 GPIO033 GPIO Event Yes GPIO Interrupt Event
GIRQ11 28 GPI0034 GPIO Event Yes GPIO Interrupt Event
GIRQM 29 GPIO035 GPIO Event Yes GPIO Interrupt Event
GIRQ11 30 GPIO036 GPIO Event Yes GPIO Interrupt Event
GIRQ12 0 SMBus Controller 0 SMB No SMBus Controller O Interrupt
Event
GIRQ12 1 SMBus Controller 1 SMB No SMBus Controller 1 Interrupt
Event
GIRQ12 2 SMBus Controller 2 SMB No SMBus Controller 2 Interrupt
Event
GIRQ12 3 SMBus Controller 3 SMB No SMBus Controller 3 Interrupt
Event
GIRQ12 4 SMBus Controller 4 SMB No SMBus Controller 4 Interrupt
Event
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TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS (CONTINUED)

Aggreg | Aggrega Wake _—n

ator IRQ| tor Bit HWB Instance Name Interrupt Event Event Source Description

GIRQ13 0 DMA Controller DMAO No DMA Controller - Channel 0
Interrupt Event

GIRQ13 1 DMA Controller DMA1 No DMA Controller - Channel 1
Interrupt Event

GIRQ13 2 DMA Controller DMA2 No DMA Controller - Channel 2
Interrupt Event

GIRQ13 3 DMA Controller DMA3 No DMA Controller - Channel 3
Interrupt Event

GIRQ13 4 DMA Controller DMA4 No DMA Controller - Channel 4
Interrupt Event

GIRQ13 5 DMA Controller DMAS5 No DMA Controller - Channel 5
Interrupt Event

GIRQ13 6 DMA Controller DMAG No DMA Controller - Channel 6
Interrupt Event

GIRQ13 7 DMA Controller DMA7 No DMA Controller - Channel 7
Interrupt Event

GIRQ13 8 DMA Controller DMAS8 No DMA Controller - Channel 8
Interrupt Event

GIRQ13 9 DMA Controller DMA9 No DMA Controller - Channel 9
Interrupt Event

GIRQ13 10 DMA Controller DMA10 No DMA Controller - Channel 10
Interrupt Event

GIRQ14 0 LPC Interface LPC_INTER- No LPC Internal Error Event

NAL_ERR

GIRQ14 1 Power, Clocks, and Resets PFR_Status No Power-Fail and Reset Status
Register Events

GIRQ14 2 Blinking/Breathing LED 0 PWM_WDT No Blinking/Breathing LED O -
Watchdog Event

GIRQ14 3 Blinking/Breathing LED 1 PWM_WDT No Blinking/Breathing LED 1 -
Watchdog Event

GIRQ14 4 Blinking/Breathing LED 2 PWM_WDT No Blinking/Breathing LED 2 -
Watchdog Event

GIRQ14 5 Internal 32KHz INT_32K_RDY No Internal 32 KHz oscillator
ready flag

GIRQ15 0 Mailbox Register Interface MBX Host-to-EC No Mailbox Register Interface -
Host-to-EC Interrupt Event

GIRQ15 1 Reserved Reserved - -

GIRQ15 2 EMI O Host-to-EC No Embedded Memory Interface 0
- Host-to-EC Interrupt Event

GIRQ15 3 Reserved Reserved - -

GIRQ15 4 8042 Emulated Keyboard OBF No 8042 Emulated Keyboard Con-

Controller troller - Output Buffer Full

Event

GIRQ15 5 8042 Emulated Keyboard IBF No 8042 Emulated Keyboard Con-

Controller troller - Input Buffer Full Event

GIRQ15 6 Port 80 BIOS Debug Port 0 BDP_INT No Port 80h BIOS Debug Port

Event
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TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS (CONTINUED)

Aggreg | Aggrega Wake _—n

ator IRQ| tor Bit HWB Instance Name Interrupt Event Event Source Description

GIRQ15 7 Port 80 BIOS Debug Port 1 BDP_INT No Port 80h BIOS Debug Port
Event

GIRQ15 8 ACPI_PM1 Interface PM1_CTL No ACPI_PM1 Interface -
PM1_CTL2 Interrupt Event

GIRQ15 9 ACPI_PM1 Interface PM1_EN No ACPI_PM1 Interface -
PM1_EN2 Interrupt Event

GIRQ15 10 ACPI_PM1 Interface PM1_STS No ACPI_PM1 Interface -
PM1_STS2 Interrupt Event

GIRQ15 11 ACPI_EC Interface 0 IBF No ACPI EC Interface 0 - Input
Buffer Full Event

GIRQ15 12 ACPI_EC Interface 0 OBF No ACPI EC Interface 0 - Output
Buffer Full Event

GIRQ15 13 ACPI_EC Interface 1 IBF No ACPI EC Interface 1 - Input
Buffer Full Event

GIRQ15 14 ACPI_EC Interface 1 OBF No ACPI EC Interface 1 - Output
Buffer Full Event

GIRQ15 15 ACPI_EC Interface 2 IBF No ACPI EC Interface 2 - Input
Buffer Full Event

GIRQ15 16 ACPI_EC Interface 2 OBF No ACPI EC Interface 2 - Output
Buffer Full Event

GIRQ15 17 ACPI_EC Interface 3 IBF No ACPI EC Interface 3 - Input
Buffer Full Event

GIRQ15 18 ACPI_EC Interface 3 OBF No ACPI EC Interface 3 - Output
Buffer Full Event

GIRQ16 0 LPC Interface LPC_WAKE Yes Wake-Only Interrupt Event -
LPC Traffic Detected

GIRQ16 1 SMBus Controller 0 SMB_WAKE Yes Wake-Only Interrupt Event -
SMBus.0 START Detected

GIRQ16 2 SMBus Controller 1 SMB_WAKE Yes Wake-Only Interrupt Event -
SMBus.1 START Detected

GIRQ16 3 SMBus Controller 2 SMB_WAKE Yes Wake-Only Interrupt Event -
SMBus.2 START Detected

GIRQ16 4 PS2 Device Interface 0 PS2_DATO_WAKE Yes Wake-Only Interrupt Event -
PS/2.0 Start Bit Detected

GIRQ16 5 PS2 Device Interface 1A | PS2_DAT1A_WAKE Yes Wake-Only Interrupt Event -
PS/2.1A Start Bit Detected

GIRQ16 6 PS2 Device Interface 1B | PS2_DAT1B_WAKE Yes Wake-Only Interrupt Event -
PS/2.1B Start Bit Detected

GIRQ16 7 Keyboard Matrix Scan KSC_INT_WAKE Yes Wake-Only Interrupt Event -

Interface Keyboard Scan Interface

Active

GIRQ16 8 ICSP Debugger DEBUG_DONE Yes Wake-Only Interrupt Event -
Processor may use this bit to
put the chip back to sleep after
Debug Access.

GIRQ16 9 Test Test - -

GIRQ16 10 SMBus Controller 3 SMB_WAKE Yes Wake-Only Interrupt Event -
SMBus.3 START Detected
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TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS (CONTINUED)
Aggreg | Aggrega Wake _—n
ator IRQ| tor Bit HWB Instance Name Interrupt Event Event Source Description
GIRQ16 11 SMBus Controller 4 SMB_WAKE Yes Wake-Only Interrupt Event -
SMBus.4 START Detected
GIRQ17 0 ADC Controller ADC_Single_Int No ADC Controller - Single-Sam-
ple ADC Conversion Event
GIRQ17 1 ADC Controller ADC_Repeat_|Int No ADC Controller - Repeat-Sam-
ple ADC Conversion Event
GIRQ17 2 Reserved Reserved - -
GIRQ17 3 Reserved Reserved - -
GIRQ17 4 PS2 Device Interface 0 PS2_ACT No PS/2 Device Interface 0 - Activ-
ity Interrupt Event
GIRQ17 5 PS2 Device Interface 1 PS2_ACT No PS/2 Device Interface 1 - Activ-
ity Interrupt Event
GIRQ17 6 Keyboard Scan Interface KSC_INT No Keyboard Scan Interface -
Runtime Interrupt
GIRQ17 7 UART UART No UART Interrupt Event
GIRQ17 8 PECI Interface PECIHOST No PECI Host Event
GIRQ17 9 TACHO TACH No Tachometer O Interrupt Event
GIRQ17 10 TACH 1 TACH No Tachometer 1 Interrupt Event
GIRQ17 11 TACH 2 TACH No Tachometer 2 Interrupt Event
GIRQ17 12 TACH 3 TACH No Tachometer 3 Interrupt Event
GIRQ18 0 Quad Master SPI Control- QMSPL_INT No Master SPI Controller Requires
ler Servicing
GIRQ19 0 eSPI_Slave INTR_PC No Peripheral Channel Interrupt
GIRQ19 1 eSPI_Slave INTR_BM1 No Bus Mastering Channel 1 Inter-
rupt
GIRQ19 2 eSPI_Slave INTR_BM2 No Bus Mastering Channel 2 Inter-
rupt
GIRQ19 3 eSPI_Slave INTR_LTR No Peripheral Message (LTR)
Interrupt
GIRQ19 4 eSPI_Slave INTR_OOB_UP No Out of Band Channel Up Inter-
rupt
GIRQ19 5 eSPI_Slave INTR_OOB_DOWN No Out of Band Channel Down
Interrupt
GIRQ19 6 eSPI_Slave INTR_FLASH No Flash Channel Interrupt
GIRQ19 7 eSPI_Slave eSPI_RESET No eSPI_RESET
GIRQ19 8 eSPI_Slave VWIRE_ENABLE No Virtual Wire Channel Enable
Asserted
GIRQ20 0 EC Completion (SAF EC_CMPLTN No EC Completion Event (SAF
mode) mode)
GIRQ20 1 ESPI Error (SAF mode) ESPI_ERROR No ESPI Error Event (SAF mode)
GIRQ21 0-2 Test Test - -
GIRQ22 0 LPC Interface LPC_WAKE_ONLY Yes | Wake-Only Event (No Inter-
rupt Generated) - LPC Traffic
Detected
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TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS (CONTINUED)
Aggreg | Aggrega Wake _—n
ator IRQ| tor Bit HWB Instance Name Interrupt Event Event Source Description
GIRQ22 1 SMBus Controller 0 SMB_WAKE_ONLY Yes Wake-Only Event (No Inter-
rupt Generated) - SMBus.0
START Detected
GIRQ22 2 SMBus Controller 1 SMB_WAKE_ONLY Yes Wake-Only Event (No Inter-
rupt Generated) - SMBus.1
START Detected
GIRQ22 3 SMBus Controller 2 SMB_WAKE_ONLY Yes Wake-Only Event (No Inter-
rupt Generated) - SMBus.2
START Detected
GIRQ22 4 PS2 Device Interface 0 PS2_- Yes Wake-Only Event (No Inter-
DATO_WAKE_ONLY rupt Generated) - PS/2.0 Start
Bit Detected
GIRQ22 5 PS2 Device Interface 1A PS2_- Yes Wake-Only Event (No Inter-
DAT1A_WAKE_ONL rupt Generated) - PS/2.1A
Y Start Bit Detected
GIRQ22 6 PS2 Device Interface 1B PS2_- Yes Wake-Only Event (No Inter-
DAT1B_WAKE_ONL rupt Generated) - PS/2.1B
Y Start Bit Detected
GIRQ22 7 Keyboard Matrix Scan KSC_INT_WAKE_ON Yes Wake-Only Event (No Inter-
Interface LY rupt Generated) - Keyboard
Scan Interface Active
GIRQ22 8 ICSP Debugger DEBUG_- Yes Wake-Only Event (No Inter-
DONE_WAKE_ONLY rupt Generated) - Processor
may use this bit to put the chip
back to sleep after Debug
Access.
GIRQ22 9 ESPI Interface ESPI_WAKE_ONLY Yes Wake-Only Event (No Inter-
rupt Generated) - ESPI Traffic
Detected
GIRQ22 10 SMBus Controller 3 SMB_WAKE_ONLY Yes Wake-Only Event (No Inter-
rupt Generated) - SMBus.3
START Detected
GIRQ22 11 SMBus Controller 4 SMB_WAKE_ONLY Yes Wake-Only Event (No Inter-
rupt Generated) - SMBus.4
START Detected
GIRQ23 0 16-Bit - Basic Timer 0 Timer_Event No Basic Timer Event
GIRQ23 1 16-Bit - Basic Timer 1 Timer_Event No Basic Timer Event
GIRQ23 2 16-Bit - Basic Timer 2 Timer_Event No Basic Timer Event
GIRQ23 3 16-Bit - Basic Timer 3 Timer_Event No Basic Timer Event
GIRQ23 4 RTOS Timer RTOS_TIMER Yes 32-bit RTOS Timer Event
GIRQ23 5 Hibernation Timer HTIMER Yes Hibernation Timer Event
GIRQ23 6 Week Alarm WEEK_ALARM_INT Yes Week Alarm Interrupt.
GIRQ23 7 Week Alarm SUB- Yes Sub-Week Alarm Interrupt
_WEEK_ALARM_INT
GIRQ23 8 Week Alarm ONE_SECOND Yes Week Alarm - One Second
Interrupt
GIRQ23 9 Week Alarm SUB_SECOND Yes Week Alarm - Sub-second
Interrupt
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TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS (CONTINUED)

Aggreg | Aggrega Wake _—n
ator IRQ| tor Bit HWB Instance Name Interrupt Event Event Source Description
GIRQ23 10 Week Alarm SYSPWR_PRES Yes System Power Present Pin
Interrupt
GIRQ23 11 VBAT-Powered Control VCI_OVRD_IN Yes VCI_OVRD_IN Active-high
Interface Input Pin Interrupt
GIRQ23 12 VBAT-Powered Control VCI_INO Yes VCI_INO Active-low Input Pin
Interface Interrupt
GIRQ23 13 VBAT-Powered Control VCI_IN1 Yes VCI_IN1 Active-low Input Pin
Interface Interrupt
GIRQ23 14 Reserved Reserved - -
GIRQ23 15 Reserved Reserved - -
GIRQ24 0 MIPS M14K Core Timer Interrupt No Core Timer Interrupt
GIRQ24 1 MIPS M14K Software Interrupt 0 No Software Interrupt 0
GIRQ24 2 MIPS M14K Software Interrupt 1 No Software Interrupt 1
GIRQ24 3 RTOS Timer RTOS_TIMER Yes 32-bit RTOS Timer Event
GIRQ25 0 eSPI_Slave MSVWO00_SRCO0 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 1 eSPI_Slave MSVWO00_SRCH1 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 2 eSPI_Slave MSVWO00_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 3 eSPI_Slave MSVWO00_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 4 eSPI_Slave MSVWO01_SRCO Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 5 eSPI_Slave MSVWO01_SRCH1 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 6 eSPI_Slave MSVWO01_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 7 eSPI_Slave MSVWO01_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 8 eSPI_Slave MSVWO02_SRCO0 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 9 eSPI_Slave MSVW02_SRCA1 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 10 eSPI_Slave MSVW02_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 11 eSPI_Slave MSVW02_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 12 eSPI_Slave MSVWO03_SRCO0 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 13 eSPI_Slave MSVWO03_SRCH1 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 14 eSPI_Slave MSVWO03_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event
GIRQ25 15 eSPI_Slave MSVWO03_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event
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TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS (CONTINUED)

Aggreg | Aggrega Wake _—n

ator IRQ| tor Bit HWB Instance Name Interrupt Event Event Source Description

GIRQ25 16 eSPI_Slave MSVWO04_SRCO Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 17 eSPI_Slave MSVW04_SRCH1 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 18 eSPI_Slave MSVWO04_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 19 eSPI_Slave MSVWO04_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 20 eSPI_Slave MSVWO05_SRCO0 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 21 eSPI_Slave MSVWO05_SRCH1 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 22 eSPI_Slave MSVWO05_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 23 eSPI_Slave MSVWO05_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 24 eSPI_Slave MSVW06_SRCO0 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 25 eSPI_Slave MSVWO06_SRCH1 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 26 eSPI_Slave MSVWO06_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ25 27 eSPI_Slave MSVWO06_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 0 eSPI_Slave MSVWO07_SRCO Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 1 eSPI_Slave MSVW07_SRCA1 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 2 eSPI_Slave MSVWO07_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 3 eSPI_Slave MSVWO07_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 4 eSPI_Slave MSVW08_SRCO0 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 5 eSPI_Slave MSVW08_SRCH1 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 6 eSPI_Slave MSVW08_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 7 eSPI_Slave MSVW08_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 8 eSPI_Slave MSVW09_SRCO0 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 9 eSPI_Slave MSVW09_SRCH1 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 10 eSPI_Slave MSVW09_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 11 eSPI_Slave MSVW09_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event
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TABLE 10-2: INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT BIT
ASSIGNMENTS (CONTINUED)

Aggreg | Aggrega Wake _—n

ator IRQ| tor Bit HWB Instance Name Interrupt Event Event Source Description

GIRQ26 12 eSPI_Slave MSVW10_SRCO Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 13 eSPI_Slave MSVW10_SRCH1 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 14 eSPI_Slave MSVW10_SRC2 Yes Master-to-Slave Virtual Wire
Interrupt Event

GIRQ26 15 eSPI_Slave MSVW10_SRC3 Yes Master-to-Slave Virtual Wire
Interrupt Event

10.11.5 PRIORITY ENCODER AND DECODER

Every GIRQ Result bit has an associated Interrupt Priority Level (IPL) that is configurable by firmware (see Interrupt
Priority Control Registers on page 190). The Priority Encoder and Decoder logic always presents the interrupt event that
results in the highest Requested Interrupt Priority Level (RIPL) for a given mode of operation. The processor compares
the RIPL to the current IPL being serviced to determine if it should preempt the current IRQ handler or allow the current
IRQ handler to complete execution.

There are two modes of operation that effect how the hardware determines the RIPL: Aggregated Mode and Disaggre-
gated mode. Firmware can select the mode of operation per GIRQ by programming the JTEnable (Jump-Table Enable)
bit located in the Aggregator Control Registers. This allows the firmware to implement a fully aggregated solution, a fully
disaggregated solution, or a hybrid solution.

10.11.5.1  Fully Aggregated Mode

DETERMINING PRIORITY IN AGGREGATED MODE

In the fully aggregated mode, each GIRQ group is assigned the priority-level that is programmed for Result Bit O of that
group. Priority Control bits for GIRQ Result Bits [31:1] have no function in this mode.

The Priority Encoder and Decision Logic generates the Vector for the active GIRQ interrupt with the highest priority. A
GIRQ interrupt will be active if one or more of the bits within the GIRQ Result register are asserted. If two or more GIRQ
events are active with the same priority-level the lowest numbered GIRQ wins.

The following diagram illustrates this selection process.
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FIGURE 10-4: FULLY AGGREGATED PRIORITY ENCODER AND VECTOR ADDRESS
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STEPS TO SET UP A PARTICULAR GIRQ GROUPING OF INTERRUPTS TO VECTOR TO AN ISR IN
AGGREGATED MODE.

1. Determine location in code space of the ISR to handle GIRQ “n”. Program this 17-bit offset into the GIRQ aggre-
gator control/vector address register. Of course, have the processor’s EBASE register programmed to the correct
location as well.

2. (optional) Clear all source bits for the interrupts within GIRQ “n”.
3. Enable the individual interrupts within GIRQ “n” that you wish the ISR to handle.
4. Enable global interrupts in the processor.

ILLUSTRATIVE SCENARIO.

GIRQ #8 has 31 GPIOs from pins configured to generate interrupts that will be handled by an ISR labeled
“GIRQO08_handler”. The 31 GPIOs are named (from GIRQ #8’s bit 0 through bit 30): GPIO001, GPI0002,....,GPIO030.

EBASE is at 0xbfd0_0000. The linker placed the handler at Oxbfd0_0500.
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The firmware programs GIRQ #8’s aggregator control to 0x0000_0500, sets each interrupt source priority to, say, 0x0
(2 bits of priority), which corresponds to priority level 1 to the processor. Then enables all interrupt lines by writing
Oxffff_ffff to GIRQ #8’s interrupt “enable set” register address.

If GP10029 later fires an interrupt to the controller, the controller will send an EIC vector of 0x500 with a requested inter-
rupt priority level 1 to the processor. The same goes for any of the other GPIOs firing an interrupt via GIRQ #8.

10.11.5.2 Fully Disaggregated Mode
DETERMINING PRIORITY IN DISAGGREGATED MODE

In the fully disaggregated mode, each GIRQx[n] Result Bit is assigned the priority-level that is programmed in the cor-
responding GIRQx[n] Priority bit. The Priority Encoder and Decision Logic generates the Vector for the active Result bit
with the highest priority. If two or more Result bits are active with the same priority-level the lowest Result Bit wins.
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The following diagram illustrates this selection process.

FIGURE 10-5: FULLY DISAGGREGATED PRIORITY ENCODER AND VECTOR ADDRESS
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STEPS TO SET UP A PARTICULAR GIRQ GROUPING OF INTERRUPTS TO VECTOR TO AN ISR IN
DISAGGREGATED/JT MODE.

1. Determine a location in code space to contain a mini-jump table, of size 31 entries or less, depending on how
populated a particular GIRQ is (i.e. 15 populated sources = 15 jump table entries in SRAM).

2. Build up to 31 ISRs, one for each interrupt source in this GIRQ. The jump table gets populated with jump instruc-
tions the locations of these ISRs.

3. Program the 17-bit offset for the entry location of the mini-jump table into the GIRQ aggregator control/vector

address register. EBASE must be programmed at Oxbfd0_0000.
4. (optional) Clear all source bits for the interrupts within GIRQ “n”.

5. Enable the individual interrupts within GIRQ “n” that you wish to be interrupt the processor.
6. Enable global interrupts in the processor.

ILLUSTRATIVE SCENARIO:

GIRQ #8 has 31 GPIOs from pins configured to generate interrupts that will be handled by an 31 ISRs labeled
“GIRQ08_GPIO001_handler”, “GIRQ08_GPIO002_handler”, etc.

The 31 GPIOs are named (from GIRQ #8'’s bit 0 through bit 30): GPIO001, GPI0002,....,GPIO030.

EBASE is at 0xbfd0_0000. Firmware places the jump table at address 0xbfd0_0500. The jump table gets populated with
jump instructions to the 31 ISRs.

The firmware programs GIRQ #8'’s aggregator control to 0x0000_0501 (bits 17:1 are the vector address, bit 0 is the
GIRQ control to aggregate/dis-aggregate).

Firmware then sets each interrupt source priority to, say, 0x0 (2 bits of priority), which corresponds to priority level 1 to
the processor. Then enables all interrupt lines by writing Oxffff_ffff to GIRQ #8's interrupt “enable set” register address.

If GPIO029 later fires an interrupt to the controller, the controller will send an EIC vector of 0x5e8 with a requested inter-
rupt priority level 1 to the processor. This causes the processor to vector to the 30t entry in the mini-jump table, which
then jumps to the “GIRQ08_GPIO029_handler” code.

This address: 0x5e8 = vector base + 29*(vector spacing) which is by default 8 bytes.

Later, GPIOQ02 fires an interrupt to the controller, which causes the controller to send an EIC vector of 0x510 with a
requested interrupt priority level 1 to the processor. This causes the processor to vector to the 3rd entry in the mini-jump
table, which then jumps to the “GIRQ08_GPIO002_handler” code.

10.11.6 HYBRID MODE
The Hybrid is a combination of the aggregated and disaggregated modes.

Each GIRQ group has the option of operating in either aggregated mode or disaggregated mode. This mode is similar
to the disaggregated mode, except the grouped GIRQs will OR their result through bit 0 of that GIRQ. Each GIRQx[n]
Result Bit is assigned the priority-level that is programmed in the corresponding GIRQx[n] Priority bit. The Priority
Encoder and Decision Logic generates the Vector for the active Result bit with the highest priority. If two or more Result
bits are active with the same priority-level the lowest Result Bit wins.
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The following diagram illustrates this selection process.
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10.12 JTVIC Registers

The registers listed in the JTVIC Register Summary table are for a single instance of the Jump Table Vectored Interrupt
Controller (JTVIC). The addresses of each register listed in this table are defined as a relative offset to the host “Base

Address” defined in the EC-Only Register Base Address Table.

TABLE 10-3: EC-ONLY REGISTER BASE ADDRESS TABLE
Block Instance Instance Host Address Space Base Address
Number
Interrupt Controller 0 EC 32-bit internal 1FFF_CO000h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 10-4:

JTVIC REGISTER SUMMARY

Offset

Register Name

Interrupt Source, Enable Set, Enable Clear, and Result Registers

00h GIRQ8 Source Register

04h GIRQ8 Enable Set Register
08h GIRQ8 Enable Clear Register
0Ch GIRQ8 Result Register

10h GIRQ9 Source Register

14h GIRQ9 Enable Set Register
18h GIRQ9 Enable Clear Register
1Ch GIRQ9 Result Register

20h GIRQ10 Source Register

24h GIRQ10 Enable Set Register
28h GIRQ10 Enable Clear Register
2Ch GIRQ10 Result Register

30h GIRQ11 Source Register

34h GIRQ11 Enable Set Register
38h GIRQ11 Enable Clear Register
3Ch GIRQ11 Result Register

40h GIRQ12 Source Register

44h GIRQ12 Enable Set Register
48h GIRQ12 Enable Clear Register
4Ch GIRQ12 Result Register
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TABLE 10-4: JTVIC REGISTER SUMMARY (CONTINUED)
Offset Register Name

50h GIRQ13 Source Register

54h GIRQ13 Enable Set Register
58h GIRQ13 Enable Clear Register
5Ch GIRQ13 Result Register

60h GIRQ14 Source Register

64h GIRQ14 Enable Set Register
68h GIRQ14 Enable Clear Register
6Ch GIRQ14 Result Register

70h GIRQ15 Source Register

74h GIRQ15 Enable Set Register
78h GIRQ15 Enable Clear Register
7Ch GIRQ15 Result Register

80h GIRQ16 Source Register

84h GIRQ16 Enable Set Register
88h GIRQ16 Enable Clear Register
8Ch GIRQ16 Result Register

90h GIRQ17 Source Register

94h GIRQ17 Enable Set Register
98h GIRQ17 Enable Clear Register
9Ch GIRQ17 Result Register

AOh GIRQ18 Source Register

Adh GIRQ18 Enable Set Register
A8h GIRQ18 Enable Clear Register
ACh GIRQ18 Result Register

BOh GIRQ19 Source Register

B4h GIRQ19 Enable Set Register
B8h GIRQ19 Enable Clear Register
BCh GIRQ19 Result Register

COh GIRQ20 Source Register

C4h GIRQ20 Enable Set Register
C8h GIRQ20 Enable Clear Register
CCh GIRQ20 Result Register
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TABLE 10-4: JTVIC REGISTER SUMMARY (CONTINUED)

Offset Register Name
DOh GIRQ21 Source Register

D4h GIRQ21 Enable Set Register

D8h GIRQ21 Enable Clear Register

DCh GIRQ21 Result Register

EOh GIRQ22 Source Register

E4h GIRQ22 Enable Set Register

E8h GIRQ22 Enable Clear Register

ECh GIRQ22 Result Register

FOh GIRQ23 Source Register

F4h GIRQ23 Enable Set Register

F8h GIRQ23 Enable Clear Register

FCh GIRQ23 Result Register

100h GIRQ24 Source Register

104h GIRQ24 Enable Set Register

108h GIRQ24 Enable Clear Register
10Ch GIRQ24 Result Register

110h GIRQ25 Source Register

114h GIRQ25 Enable Set Register

118h GIRQ25 Enable Clear Register

11Ch GIRQ25 Result Register

120h GIRQ26 Source Register

124h GIRQ26 Enable Set Register

128h GIRQ26 Enable Clear Register
12Ch GIRQ26 Result Register

Aggregator Control Registers

200h GIRQ8 Aggregator Control Register
204h GIRQ9 Aggregator Control Register
208h GIRQ10 Aggregator Control Register
20Ch GIRQ11 Aggregator Control Register
210h GIRQ12 Aggregator Control Register
214h GIRQ13Aggregator Control Register
218h GIRQ14 Aggregator Control Register
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TABLE 10-4: JTVIC REGISTER SUMMARY (CONTINUED)
Offset Register Name
21Ch GIRQ15 Aggregator Control Register
220h GIRQ16 Aggregator Control Register
224h GIRQ17Aggregator Control Register
228h GIRQ18 Aggregator Control Register
22Ch GIRQ19 Aggregator Control Register
230h GIRQ20 Aggregator Control Register
234h GIRQ21 Aggregator Control Register
238h GIRQ22 Aggregator Control Register
23Ch GIRQ23 Aggregator Control Register
240h GIRQ24 Aggregator Control Register
244h GIRQ25 Aggregator Control Register
248h GIRQ26 Aggregator Control Register

Interrupt Priority Control Registers

300h GIRQ8 [7:0] Interrupt Priority Register
304h GIRQS8 [15:8] Interrupt Priority Register
308h GIRQ8 [23:16] Interrupt Priority Register
30Ch GIRQS8 [31:24] Interrupt Priority Register
310h GIRQ9 [7:0] Interrupt Priority Register
314h GIRQ9 [15:8] Interrupt Priority Register
318h GIRQ9 [23:16] Interrupt Priority Register
31Ch GIRQ9 [31:24] Interrupt Priority Register
320h GIRQ10 [7:0] Interrupt Priority Register
324h GIRQ10 [15:8] Interrupt Priority Register
328h GIRQ10 [23:16] Interrupt Priority Register
32Ch GIRQ10 [31:24] Interrupt Priority Register
330h GIRQ11 [7:0] Interrupt Priority Register
334h GIRQ11 [15:8] Interrupt Priority Register
338h GIRQ11 [23:16] Interrupt Priority Register
33Ch GIRQ11 [31:24] Interrupt Priority Register
340h GIRQ12 [7:0] Interrupt Priority Register
344h GIRQ12 [15:8] Interrupt Priority Register
348h GIRQ12 [23:16] Interrupt Priority Register
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TABLE 10-4: JTVIC REGISTER SUMMARY (CONTINUED)
Offset Register Name
34Ch GIRQ12 [31:24] Interrupt Priority Register
350h GIRQ13 [7:0] Interrupt Priority Register
354h GIRQ13 [15:8] Interrupt Priority Register
358h GIRQ13 [23:16] Interrupt Priority Register
35Ch GIRQ13 [31:24] Interrupt Priority Register
360h GIRQ14 [7:0] Interrupt Priority Register
364h GIRQ14 [15:8] Interrupt Priority Register
368h GIRQ14 [23:16] Interrupt Priority Register
36Ch GIRQ14 [31:24] Interrupt Priority Register
370h GIRQ15 [7:0] Interrupt Priority Register
374h GIRQ15 [15:8] Interrupt Priority Register
378h GIRQ15 [23:16] Interrupt Priority Register
37Ch GIRQ15 [31:24] Interrupt Priority Register
380h GIRQ16 [7:0] Interrupt Priority Register
384h GIRQ16 [15:8] Interrupt Priority Register
388h GIRQ16 [23:16] Interrupt Priority Register
38Ch GIRQ16 [31:24] Interrupt Priority Register
390h GIRQ17 [7:0] Interrupt Priority Register
394h GIRQ17 [15:8] Interrupt Priority Register
398h GIRQ17 [23:16] Interrupt Priority Register
39Ch GIRQ17 [31:24] Interrupt Priority Register
3A0h GIRQ18 [7:0] Interrupt Priority Register
3A4h GIRQ18 [15:8] Interrupt Priority Register
3A8h GIRQ18 [23:16] Interrupt Priority Register
3ACh GIRQ18 [31:24] Interrupt Priority Register
3B0Oh GIRQ19 [7:0] Interrupt Priority Register
3B4h GIRQ19 [15:8] Interrupt Priority Register
3B8h GIRQ19 [23:16] Interrupt Priority Register
3BCh GIRQ19 [31:24] Interrupt Priority Register
3CO0h GIRQ20 [7:0] Interrupt Priority Register
3C4h GIRQ20 [15:8] Interrupt Priority Register
3C8h GIRQ20 [23:16] Interrupt Priority Register
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TABLE 10-4: JTVIC REGISTER SUMMARY (CONTINUED)
Offset Register Name
3CCh GIRQ20 [31:24] Interrupt Priority Register
3D0h GIRQ21 [7:0] Interrupt Priority Register
3D4h GIRQ21 [15:8] Interrupt Priority Register
3D8h GIRQ21 [23:16] Interrupt Priority Register
3DCh GIRQ21 [31:24] Interrupt Priority Register
3EOh GIRQ22 [7:0] Interrupt Priority Register
3E4h GIRQ22 [15:8] Interrupt Priority Register
3E8h GIRQ22 [23:16] Interrupt Priority Register
3ECh GIRQ22 [31:24] Interrupt Priority Register
3FO0h GIRQ23 [7:0] Interrupt Priority Register
3F4h GIRQ23 [15:8] Interrupt Priority Register
3F8h GIRQ23 [23:16] Interrupt Priority Register
3FCh GIRQ23 [31:24] Interrupt Priority Register
400h GIRQ24 [7:0] Interrupt Priority Register
404h GIRQ24 [15:8] Interrupt Priority Register
408h GIRQ24 [23:16] Interrupt Priority Register
40Ch GIRQ24 [31:24] Interrupt Priority Register
410h GIRQ25 [7:0] Interrupt Priority Register
414h GIRQ25 [15:8] Interrupt Priority Register
418h GIRQ25 [23:16] Interrupt Priority Register
41Ch GIRQ25 [31:24] Interrupt Priority Register
420h GIRQ26 [7:0] Interrupt Priority Register
424h GIRQ26 [15:8] Interrupt Priority Register
428h GIRQ26 [23:16] Interrupt Priority Register
42Ch GIRQ26 [31:24] Interrupt Priority Register

JTVIC Control Registers

500h JTVIC Control Register
504h Interrupt Pending Register
508h Aggregated Group Enable Set Register
50Ch Aggregated Group Enabled Clear Register
510h GIRQ Active Register
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10.12.1  INTERRUPT SOURCE, ENABLE SET, ENABLE CLEAR, AND RESULT REGISTERS

All of the GIRQx Source, Enable, and Result registers have the same format. The following tables define the generic
format for each of these registers. The bit definitions are defined in Table 10-2, “Interrupt Source, Enable Set, Enable
Clear, and Result Bit Assignments,” on page 167.

TABLE 10-5: GIRQX SOURCE REGISTER FORMAT

Offset |See Table 10-4, "JTVIC Register Summary"
. _—r Reset
Bits Description Type Default Event
31:9| Reserved R - -
30:0 | GIRQx Source Bit [30:0] R/WC Oh VTR
The GIRQx Source bits are R/WC sticky status bits indicating the
state of interrupt before the interrupt enable bit.
For GIRQx Bit Assignments see Table 10-2, “Interrupt Source,
Enable Set, Enable Clear, and Result Bit Assignments,” on page 167.
Unassigned bits are Reserved; Reads return 0.
TABLE 10-6: GIRQX ENABLE SET REGISTER FORMAT
Offset | See Table 10-4, "JTVIC Register Summary"
. i Reset
Bits Description Type Default Event
31:9 | Reserved R - -
30:0 | GIRQx Enable Set [31:0] R/WS Oh VTR
Each GIRQx bit can be individually enabled to assert an interrupt
event.

0= Writing a zero has no effect.
1= Writing a one will enable respective GIRQx.

Reading always returns the current value of the GIRQx ENABLE bit.
The state of the GIRQx ENABLE bit is determined by the correspond-
ing GIRQx Enable Set bit and the GIRQx Enable Clear bit. (0=dis-
abled, 1-enabled)

Note: For GIRQx Bit Assignments see Table 10-2, “Interrupt
Source, Enable Set, Enable Clear, and Result Bit Assign-
ments,” on page 167. Unassigned bits are Reserved;
Reads return 0.
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TABLE 10-7: GIRQX ENABLE CLEAR REGISTER FORMAT

Offset | See Table 10-4, "JTVIC Register Summary"
. I Reset
Bits Description Type Default Event
31:9 | Reserved R - -
30:0 | GIRQx Enable Clear[31:0] R/WC Oh VTR
Each GIRQx bit can be individually disabled to assert an interrupt
event.
0= Writing a zero has no effect.
1= Writing a one will disable respective GIRQx.
Reading always returns the current value of the GIRQx ENABLE bit.
The state of the GIRQx ENABLE bit is determined by the correspond-
ing GIRQx Enable Set bit and the GIRQx Enable Clear bit. (0=dis-
abled, 1-enabled)
Note: For GIRQx Bit Assignments see Table 10-2, “Interrupt
Source, Enable Set, Enable Clear, and Result Bit Assign-
ments,” on page 167. Unassigned bits are Reserved;
Reads return 0.
TABLE 10-8: GIRQX RESULT REGISTER FORMAT
Offset |See Table 10-4, "JTVIC Register Summary"
. e Reset
Bits Description Type Default Event
31| Bit D31 is hard-coded to ‘1°. R 1h -
30:0 | GIRQx Interrupt Result R Oh VTR

The GIRQx Result bits are Read-Only status bits indicating the state
of interrupt after the interrupt enable bit.

Note: For GIRQx Bit Assignments see Table 10-2, “Interrupt
Source, Enable Set, Enable Clear, and Result Bit Assign-
ments,” on page 167. Unassigned bits are Reserved;
Reads return 0.
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10.12.2 AGGREGATOR CONTROL REGISTERS
TABLE 10-9: GIRQX AGGREGATOR CONTROL REGISTER FORMAT

Offset |-

. i Reset
Bits Description Type Default Event
31:18 | Reserved R - -

17:1 | Aggregator Vector Address R/W 00h VTR

* In Aggregated Mode the Aggregated Vector Address is added to
the processor EBASE to determine the physical jump address.

+ In Disaggregated Mode this is used as part of the calculation to
determine the Jump Table Vector physical address. See JTEn-
able (Jump-Table Enable) bit description.

0| JTEnable (Jump-Table Enable) R/W Oh VTR
0 = aggregated : present only the vector address from bits 17:1

1 = disaggregated/jump-table: present vector address from bits 17:1
+ (vector_spacing)*(winning interrupt source bit position)

10.12.3 INTERRUPT PRIORITY CONTROL REGISTERS
TABLE 10-10: GIRQX [N+7:N] INTERRUPT PRIORITY REGISTER FORMAT

Offset |-

Reset

Bits Description Type Default Event

31:30 | Reserved R - -

29:28 | GIRQX [N+7] Priority R/W Oh VTR
00 = Priority Level 1
01 = Priority Level 3
10 = Priority Level 5
11 = Priority Level 7

27:26 | Reserved R - -

25:24 | GIRQX [N+6] Priority R/W Oh VTR
00 = Priority Level 1
01 = Priority Level 3
10 = Priority Level 5
11 = Priority Level 7

23:22 | Reserved R - -

21:20 | GIRQX [N+5] Priority R/W Oh VTR
00 = Priority Level 1
01 = Priority Level 3
10 = Priority Level 5
11 = Priority Level 7
19:18 | Reserved R - -

17:16 | GIRQX [N+4] Priority R/W Oh VTR

00 = Priority Level 1
01 = Priority Level 3
10 = Priority Level 5
11 = Priority Level 7

15:14 | Reserved R - -
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TABLE 10-10: GIRQX [N+7:N] INTERRUPT PRIORITY REGISTER FORMAT (CONTINUED)

Offset

Bits

Description

Type

Default

Reset
Event

13:12

GIRQX [N+3] Priority
00 = Priority Level 1
01 = Priority Level 3
10 = Priority Level 5
11 = Priority Level 7

R/W

Oh

VTR

11:10

Reserved

9:8

GIRQX [N+2] Priority
00 = Priority Level 1
01 = Priority Level 3
10 = Priority Level 5
11 = Priority Level 7

R/W

Oh

VTR

7:6

Reserved

54

GIRQX [N+1] Priority
00 = Priority Level 1
01 = Priority Level 3
10 = Priority Level 5
11 = Priority Level 7

R/W

Oh

VTR

3:2

Reserved

1:0

GIRQX [N] Priority

00 = Priority Level 1
01 = Priority Level 3
10 = Priority Level 5
11 = Priority Level 7

R/W

Oh

VTR

10.12.4

TABLE 10-11:

JTVIC CONTROL REGISTERS

JTVIC CONTROL REGISTER

Offset

500h

Bits

Description

Type

Default

Reset
Event

319

Reserved

8

Vector Spacing
0 = 8 Bytes
1 =512 Bytes

R/W

00h

VTR

Reserved

Soft Reset

Soft Reset resets all flops in the JTVIC block except the interrupt
source bits and the soft reset bit itself.

0 = Not Reset - Normal Operation

1 = Reset

R/W

Oh

VTR

© 2017 Microchip Technology Inc.
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TABLE 10-12: INTERRUPT PENDING REGISTER
Offset |504h
Bits Description Type Default Reset
P yp Event
31:19 | Reserved R - -
18:0 | GIRQ[26:8] Aggregated Group Interrupt Source Pending R Oh VTR
This register shows the GIRQx pending interrupt sources. Each bit is
the OR’d result of the corresponding GIRQx Interrupt Source regis-
ter.
TABLE 10-13: AGGREGATED GROUP ENABLE SET REGISTER
Offset |508h
. i Reset
Bits Description Type Default Event
31:19 | Reserved R - -
18:0 | GIRQ[26:8] Aggregated Group Enable Set R/W Oh VTR
Each IRQ Vector can be individually enabled to assert an interrupt
event to the EC.
0= Writing a zero has no effect.
1= Writing a one will enable respective IRQI.
Reading always returns the current value of the IRQ i VECTOR
ENABLE bit. The state of the IRQ i VECTOR ENABLE bit is deter-
mined by the corresponding IRQ i Vector Enable Set bit and the IRQ
i Vector Enable Clear bit. (O=disabled, 1-enabled)
TABLE 10-14: AGGREGATED GROUP ENABLE CLEAR REGISTER
Offset |50Ch
. i Reset
Bits Description Type Default Event
31:19 | Reserved R - -
18:0 | GIRQ[26:8] Aggregated Group Enable Clear R/W Oh VTR

Each IRQ Vector can be individually disabled to assert an interrupt
event to the EC.

0= Writing a zero has no effect.
1= Writing a one will disable respective IRQJ vector.

Reading always returns the current value of the IRQ i VECTOR
ENABLE bit. The state of the IRQ i VECTOR ENABLE bit is deter-
mined by the corresponding IRQ i Vector Enable Set bit and the IRQ

i Vector Enable Clear bit. (O=disabled, 1-enabled).
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TABLE 10-15: GIRQX ACTIVE REGISTER

Each read only bit reflects the current state of the IRQ J vector to the
EC. Each bit is the OR’d result of the corresponding GIRQx Interrupt
Result register. If the IRQ i vector is disabled via the GIRQ[26:8]
Aggregated Group Enable Clear register the corresponding IRQ i
vector to the EC is forced to 0. If the IRQ j vector is enabled, the cor-
responding IRQ i vector to the EC represents the current status of the
IRQ event.

Offset |510h
. i Reset
Bits Description Type Default Event
31:19 | Reserved R - -
18:0 | GIRQ[26:8] Aggregated Group Active R Oh VTR
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11.0 WATCHDOG TIMER (WDT)

11.1 Introduction

The function of the Watchdog Timer is to provide a mechanism to detect if the internal embedded controller has failed.

When enabled, the Watchdog Timer (WDT) circuit will generate a WDT Event if the user program fails to reload the WDT
within a specified length of time known as the WDT Interval.

11.2 References

No references have been cited for this chapter.

11.3 Terminology

There is no terminology defined for this chapter.

11.4 Interface

This block is designed to be accessed internally via a registered host interface or externally via the signal interface.

11.4.1 SIGNAL DESCRIPTION

TABLE 11-1:  SIGNAL DESCRIPTION TABLE

Name Direction Description

WDT_Stall[2:0] Input External 3-bit wide bus used to stall the WDT. Each of these sig-
nals may prevent the WDT from generating false WDT Events.

TABLE 11-2: WDT_STALL CONNECTIONS

Signal Name Control Signals Description

WDT_Stall[0] Hibernation Timer If enabled via the WDT_STALL_EN[O0], the WDT will be stalled when
the Hibernation Timer is counting.

WDT_Stall[1] Week Timer Active If enabled via the WDT_STALL_ENI[1], the WDT will be stalled if the
Week Timer is counting.

WDT_Stall[2] ICSP Active If enabled via the WDT_STALL_EN[2], the WDT will be stalled if
there is activity on the ICSP ports. This allows the ICSP to be
enabled, via the ICSP_MCLR pin, but not stall the WDT if there is no
activity on the interface.

The WDT_Stall[2] is also asserted when the WDT Enable bit in the
ICDCON test register is 0.

11.5 Host Interface

The registers defined for the Watchdog Timer (WDT) are accessible by the embedded controller as indicated in Section
11.8, "EC-Only Registers". All registers accesses are synchronized to the host clock and complete immediately. Regis-
ter reads/writes are not delayed by the 5Hz_CIk.
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11.6 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

11.6.1 POWER DOMAINS

Name Description

VTR The logic and registers implemented in this block reside on this single
power well.

11.6.2 CLOCK INPUTS

Name Description

5Hz_CIlk The 5Hz_CIk clock input is the clock source to the Watchdog Timer
functional logic, including the counter.

11.6.3 RESETS

Name Description

nSYSRST Power on Reset to the block. This signal resets all the register and logic
in this block to its default state.

Source Description

WDT Event Pulse generated when WDT expires. This signal is used to reset the
embedded controller and its subsystem.

The event is cleared after an nSYSRST.

11.7 Description

11.71 WDT OPERATION
11.7.1.1 WDT Activation Mechanism

The WDT is activated by the following sequence of operations during normal operation:

1. Load the WDT Load Register with the count value.
2. Setthe WDT Enable bit in the WDT Control Register.

The WDT Activation Mechanism starts the WDT decrementing counter.

11.71.2 WDT Deactivation Mechanism

The WDT is deactivated by the clearing the WDT Enable bit in the WDT Control Register. The WDT Deactivation Mech-
anism places the WDT in a low power state in which clock are gated and the counter stops decrementing.

11.7.1.3 WDT Reload Mechanism

The WDT must be reloaded within periods that are shorter than the programmed watchdog interval; otherwise, the WDT
will underflow and a WDT Event will be generated and the WDT bit will be set in the Power-Fail and Reset Status Reg-
ister. It is the responsibility of the user program to continually execute code which reloads the watchdog timer, causing
the counter to be reloaded
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There are three methods of reloading the WDT: a write to the WDT Load Register, a write to the WDT Kick Register, or
WDT event.

11.71.4 WDT Interval

The WDT Interval is the time it takes for the WDT to decrements from the WDT Load Register value to 0000h. The WDT
Count Register value takes 33/5Hz_Clk seconds (ex. 33/32.768 KHz = 1.007ms) to decrement by 1 count.

11.7.1.5 WDT Status

The status of the WDT timer event can be seen at bit[5], WDT, in the VBAT powered Power-Fail and Reset Status Reg-
ister.

11.8 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Watchdog Timer (WDT). The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the
EC-Only Register Base Address Table.

TABLE 11-3: EC-ONLY REGISTER BASE ADDRESS TABLE

Instance
Block Instance Number Host Address Space Base Address
WDT 0 EC 32-bit internal 0000_0400h

address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 11-4: EC-ONLY REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h WDT Load Register
04h WDT Control Register
08h WDT Kick Register
0Ch WDT Count Register

11.8.1 WDT LOAD REGISTER

Offset | 00h
. . Reset
Bits Description Type Default Event
15:0 | WDT Load R/W Fh nSYSR
Writing this field reloads the Watch Dog Timer counter. ST
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11.8.2 WDT CONTROL REGISTER

Offset | 04h

Reset

Bits Description Type Default Event

7:5 | RESERVED R - -

4 | WDT_STALL_EN[2] R/W Ob nSYSR
ST
This bit is used to enable Bit[2] of the WDT_Stall[2:0] input bus.
For a description of the stall feature see EC-Only Registers on
page 196.

0= EC-Only Registers not enabled on WDT_Stall[2]
1= EC-Only Registers enabled on WDT_Stall[2]

3 | WDT_STALL_EN[1] R/W Ob nSYSR
ST
This bit is used to enable Bit[1] of the WDT_Stall[2:0] input bus.
For a description of the stall feature see EC-Only Registers on
page 196.

0= EC-Only Registers not enabled on WDT_Stall[1]
1= EC-Only Registers enabled on WDT_Stall[1]

2 | WDT_STALL_EN[O] R/W Ob nSYSR
ST
This bit is used to enable Bit[0] of the WDT_Stall[2:0] input bus.
For a description of the stall feature see EC-Only Registers on
page 196.

0= EC-Only Registers not enabled on WDT_Stall[0]
1= EC-Only Registers enabled on WDT_Stall[0]

1 | Test R/wWC Ob nSYSR
ST

0 | WDT Enable R/W Ob nSYSR
In WDT Operation, the WDT is activated by the sequence of opera- ST
tions defined in Section 11.7.1.1, "WDT Activation Mechanism" and

deactivated by the sequence of operations defined in Section
11.7.1.2, "WDT Deactivation Mechanism".

0 = block disabled
1 = block enabled

Note:  The default of the WDT is inactive.
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11.8.3 WDT KICK REGISTER

Offset | 08h
. i Reset
Bits Description Type Default Event
7:0 | Kick w n/a nSYSR
The WDT Kick Register is a strobe. Reads of the WDT Kick Regis- ST
ter return 0. Writes to the WDT Kick Register cause the WDT to
reload the WDT Load Register value and start decrementing when
the WDT Enable bit in the WDT Control Register is set to ‘1. When
the WDT Enable bit in the WDT Control Register is cleared to ‘0’,
writes to the WDT Kick Register have no effect.
11.84 WDT COUNT REGISTER
Offset | 0Oh
. i Reset
Bits Description Type Default Event
15:0 | WDT Count R Fh nSYSR
This read-only register provide the current WDT count. ST
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12.0 EMBEDDED MEMORY INTERFACE (EMI)

12.1 Introduction

The Embedded Memory Interface (EMI) provides a standard run-time mechanism for the system host to communicate
with the Embedded Controller (EC) and other logical components. The Embedded Memory Interface includes 13 byte-
addressable registers in the Host’s address space, as well as 22 bytes of registers that are accessible only by the EC.
The Embedded Memory Interface can be used by the Host to access bytes of memory designated by the EC without
requiring any assistance from the EC. The EC may configure these regions of memory as read-only, write-only, or
read/write capable.

| Note: The Embedded Memory Interface (EMI) is supported for both the LPC interface and eSP!. |

12.2 Interface

This block is designed to be accessed externally and internally via a register interface.

FIGURE 12-1: /0 DIAGRAM OF BLOCK

Embedded Memory Interface (EMI)

Host Interface

af——-

Signal Description

Clock Inputs <—>

Resets

y

Interrupts

-
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12.3 Signal Description

TABLE 12-1: SIGNAL DESCRIPTION TABLE

Name Direction Description

nEMI_INT OUTPUT Active-low signal asserted when either the EC-to-Host or the
Host_SWI_Event is asserted. This signal can be routed to nSMI
and nPME inputs in the system as required.

12.4 Host Interface

The registers defined for the Embedded Memory Interface (EMI) are accessible by the System Host and the Embedded
Controller as indicated in Section 12.10, "EC-Only Registers" and Section 12.9, "Runtime Registers".

12.5 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

12.5.1 POWER DOMAINS

Name Description

VTR The logic and registers implemented in this block reside on this single
power well.

12.5.2 CLOCK INPUTS

This block has no special clocking requirements. Host register accesses are synchronized to the host bus clock and EC
register accesses are synchronized to the EC bus clock, thereby allowing the transactions to complete in one bus clock.

12.5.3 RESETS

Name Description

nSYSRST This reset signal resets all the logic and register in this block.
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12.6 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

EC-to-Host This interrupt source for the SIRQ logic is generated when the EC_WR
bit is ‘1’ and enabled by the EC_WR_EN bit.

Host_SWI_Event This interrupt source for the SIRQ logic is generated when any of the
EC_SWI bits are asserted and the corresponding EC_SWI_EN bit are
asserted as well. This event is also asserted if the EC_ WR/EC_WR_EN
event occurs as well.

HOST-TO-EC Interrupt source for the Interrupt Aggregator, generated by the host writ-
ing the HOST-to-EC Mailbox Register.

12.7 Low Power Modes

The Embedded Memory Interface (EMI) automatically enters low power mode when no transaction target it.

12.8 Description

FIGURE 12-2: EMBEDDED MEMORY INTERFACE BLOCK DIAGRAM
HOST EMI EC
- Host-to-EC P Host-to-EC Event
EC-to-Host Event |« EC-to-Host -t
Host Event |- Host Interrupt Source [«

Memory Region 0 &
Memory Region 1

- Embedded Memory - .
> Address | Addr Addr |-t
41 Embedded Memory Data «—{ Data Data 19

The Embedded Memory Interface (EMI) is composed of a mailbox, a direct memory interface, and an Application ID
register.

The mailbox contains two registers, the HOST-to-EC Mailbox Register and the EC-to-HOST Mailbox Register, that act
as a communication portal between the system host and the embedded controller. When the HOST-to-EC Mailbox Reg-
ister is written an interrupt is generated to the embedded controller. Similarly, when the EC-to-HOST Mailbox Register
is written an interrupt is generated to the system host. The source of the system host interrupt may be read in the Inter-
rupt Source Register. These interrupt events may be individually prevented from generating a Host_SWI_Event via the
Interrupt Mask Register.

© 2017 Microchip Technology Inc. DS00002343C-page 201



MEC142x

The direct memory interface, which is composed of a byte addressable 16-bit EC Address Register and a 32-bit EC
Data Register, permits the Host to read or write a portion of the EC’s internal address space. The embedded controller
may enable up to two regions of the EC’s internal address space to be exposed to the system host. The system host
may access these memory locations without intervention or assistance from the EC.

The Embedded Memory Interface can be configured so that data transfers between the Embedded Memory Interface
data bytes and the 32- bit internal address space may be multiple bytes, while Host 1/O is always executed a byte at a
time.

When the Host reads one of the four bytes in the Embedded Memory Interface data register, data from the internal 32-
bit address space, at the address defined by the Embedded Memory Interface address register, is returned to the Host.
This read access will load 1, 2, or 4 bytes into the Data register depending on the configuration of the ACCESS_TYPE
bits. Similarly, writing one of the four bytes in the data register will write the corresponding byte(s) from the data register
into the internal 32-bit address space as indicated by the ACCESS_TYPE bits. This configuration option is done to
ensure that data the EC treats as 16-bit or 32-bit will be consistent in the Host, even though one byte of the data may
change between two or more 8-bit accesses by the Host.

In addition, there is an auto-increment function for the Embedded Memory Interface address register. When enabled,
the Host can read or write blocks of memory in the 32- bit internal address space by repeatedly accessing the Embedded
Memory Interface data register, without requiring Host updates to the Embedded Memory Interface address register.

Finally, the Application ID Register may be used by the host to provide an arbitration mechanism if more than one soft-
ware thread requires access through the EMI interface. See Section 12.8.4, "Embedded Memory Interface Usage," on
page 204 for more details.

12.8.1 EMBEDDED MEMORY MAP

Each Embedded Memory interface provides direct access for the Host into two windows in the EC 32-bit internal
address space. This mapping is shown in Figure 12-3, "Embedded Memory Addressing":
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FIGURE 12-3: EMBEDDED MEMORY ADDRESSING
32-bit internal address
FFFF_FFFFh > space

No Host Access

Region_1_Read_Limit |
Host Read Only

Region_1_Write_Limit -
Host Read/Write

Region_1_Base_Address -
No Host Access

Region_0_Read_Limit -
Host Read Only

Region_0_Write_Limit >
Host Read/Write

Region_0_Base_Address -
No Host Access

0000_0000h |

The Base addresses, the Read limits and the Write limits are defined by registers that are in the EC address space and
cannot be accessed by the Host. In each region, the Read limit need not be greater than the Write limit. The regions
can be contiguous or overlapping. For example, if the Region 0 Read limit is set to 0 and the Write limit is set to a positive
number, then the Embedded Memory interface defines a region in the EC memory that the EC can read and write but
is write-only for the host. This might be useful for storage of security data, which the Host might wish to send to the EC
but should not be readable in the event a virus invades the Host.

Each window into the EC memory can be as large as 32k bytes in the 32-bit internal address space. Table 9-1, “EC
Address Space,” on page 161 shows the host accessible regions.

12.8.2 EC DATA REGISTER

The 4 1-byte EC Data Byte registers function as a 32-bit register, which creates a 4 byte window into the Memory
REGION being accessed. The 4-byte window is always aligned on a 4-byte boundary. Depending on the read/write con-
figuration of the memory region being accessed, the bytes may be extracted from or loaded into memory as a byte,
word, or a DWord. The ACCESS_TYPE determines the size of the memory access. The address accessed is deter-
mined by the two EC_Address byte registers, which together function as a 15-bit EC Address Register.
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« Awrite to the EC Data Register when the EC Address is in a read-only or a no-access region, as defined by the
Memory Base and Limit registers, will update the EC Data Register but memory will not be modified.

» Aread to the EC Data Register when the EC Address is in a no-access region, as defined by the Memory Base
and Limit registers, will not trigger a memory read and will not modify the EC Data Register. In auto-increment
mode (ACCESS_TYPE=11b), reads of Byte 3 of the EC Data Register will still trigger increments of the EC
Address Register when the address is out of bounds, while writes of Byte 3 will not.

12.8.3 ACCESSTYPES

The access type field (ACCESS_TYPE in the EC Address LSB Register) defines the type of host access that occurs
when the EC Data Register is read or written.

11:Auto-increment 32-bit access. This defines a 32-bit access, as in the 10 case. In addition, any read or write of Byte
3 in the EC Data Register causes the EC Data Register to be incremented by 1. That is, the EC_Address field will point
to the next 32-bit double word in the 32- bit internal address space.

10:32-bit access. A read of Byte 0 in the EC Data Register causes the 32 bits in the 32- bit internal address space at an
offset of EC_Address to be loaded into the entire EC Data Register. The read then returns the contents of Byte 0. Aread
of Byte 1, Byte 2 or Byte 3 in the EC Data Register returns the contents of the register, without any update from the 32-
bit internal address space.

Awrite of Byte 3 in the EC Data Register causes the EC Data Register to be written into the 32 bits in the 32- bit internal
address space at an offset of EC_Address. A write of Byte 0, Byte 1 or Byte 2 in the EC Data Register updates the
contents of the register, without any change to the 32- bit internal address space.

01:16-bit access. A read of Byte 0 in the EC Data Register causes the 16 bits in the 32- bit internal address space at an
offset of EC_Address to be loaded into Byte 0 and Byte 1 of the EC Data Register. The read then returns the contents
of Byte 0. A read of Byte 2 in the EC Data Register causes the 16 bits in the 32- bit internal address space at an offset
of EC_Address+2 to be loaded into Byte 2 and Byte 3 of the EC Data Register. The read then returns the contents of
Byte 2. Aread of Byte 1 or Byte 3 in the EC Data Register return the contents of the register, without any update from
the 32- bit internal address space.

A write of Byte 1 in the EC Data Register causes Bytes 1 and 0 of the EC Data Register to be written into the 16 bits in
the 32- bit internal address space at an offset of EC_Address. A write of Byte 3 in the EC Data Register causes Bytes
3 and 2 of the EC Data Register to be written into the 16 bits in the 32- bit internal address space at an offset of EC_Ad-
dress+2. A write of Byte 0 or Byte 2 in the EC Data Register updates the contents of the register, without any change
to the 32- bit internal address space.

00:8-bit access. Any byte read of Byte 0 through Byte 3 in the EC Data Register causes the corresponding byte within
the 32-bit double word addressed by EC_Address to be loaded into the byte of EC Data Register and returned by the
read. Any byte write to Byte 0 through Byte 3 in the EC Data Register writes the corresponding byte within the 32-bit
double word addressed by EC_Address, as well as the byte of the EC Data Register.

12.8.4 EMBEDDED MEMORY INTERFACE USAGE

The Embedded Memory Interface provides a generic facility for communication between the Host and the EC and can
be used for many functions. Some examples are:

« Virtual registers. A block of memory in the 32-bit internal address space can be used to implement a set of virtual
registers. The Host is given direct read-only access to this address space, referred to as peek mode. The EC may
read or write this memory as needed.

* Program downloading. Because the Instruction Closely Coupled Memory is implemented in the same 32-bit inter-
nal address space, the Embedded Memory Interface can be used by the Host to download new program seg-
ments for the EC in the upper 32KB SRAM. The Read/Write window would be configured by the Host to point to
the beginning of the loadable program region, which could then be loaded by the Host.

» Data exchange. The Read/Write portion of the memory window can be used to contain a communication packet.
The Host, by default, “owns” the packet, and can write it at any time. When the Host wishes to communicate with
the EC, it sends the EC a command, through the Host-to-EC message facility, to read the packet and perform
some operations as a result. When it is completed processing the packet, the EC can inform the Host, either
through a message in the EC-to-Host channel or by triggering an event such as an SMI directly. If return results
are required, the EC can write the results into the Read/Write region, which the Host can read directly when it is
informed that the EC has completed processing. Depending on the command, the operations could entail update
of virtual registers in the 32-bit internal address space, reads of any register in the EC address space, or writes of
any register in the EC address space. Because there are two regions that are defined by the base registers, the
memory used for the communication packet does not have to be contiguous with a set of virtual registers.
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Because there are two Embedded Memory Interface memory regions, the Embedded Memory Interface cannot be used
for more than two of these functions at a time. The Host can request that the EC switch from one function to another
through the use of the Host-to-EC mailbox register.

The Application ID Register is provided to help software applications track ownership of an Embedded Memory Inter-
face. An application can write the register with its Application ID, then immediately read it back. If the read value is not
the same as the value written, then another application has ownership of the interface.

Note:  The protocol used to pass commands back and forth through the Embedded Memory Interface Registers
Interface is left to the System designer. Microchip can provide an application example of working code in
which the host uses the Embedded Memory Interface registers to gain access to all of the EC registers.

12.9 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the EMI. The addresses of each
register listed in this table are defined as a relative offset to the host “Base Address” defined in the Runtime Register
Base Address Table.

TABLE 12-2: RUNTIME REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
EMI 0 EC 32-bit internal 000F_0000h

address space

LPC/eSPI I/O Programmed BAR

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 12-3: RUNTIME REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h HOST-to-EC Mailbox Register
01h EC-to-HOST Mailbox Register
02h EC Address LSB Register
03h EC Address MSB Register
04h EC Data Byte 0 Register
05h EC Data Byte 1 Register
06h EC Data Byte 2 Register
07h EC Data Byte 3 Register
08h Interrupt Source LSB Register
09h Interrupt Source MSB Register
0Ah Interrupt Mask LSB Register
0Bh Interrupt Mask MSB Register
0Ch Application ID Register
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12.9.1 HOST-TO-EC MAILBOX REGISTER

Offset | 00h
. I Reset
Bits Description Type Default Event
7:0 | HOST_EC_MBOX R/W Oh nSYSR
8-bit mailbox used communicate information from the system host ST
to the embedded controller. Writing this register generates an event
to notify the embedded controller.
The embedded controller has the option of clearing some or all of
the bits in this register. This is dependent on the protocol layer
implemented using the EMI Mailbox. The host must know this pro-
tocol to determine the meaning of the value that will be reported on
aread.
This bit field is aliased to the HOST_EC_MBOX bit field in the
HOST-to-EC Mailbox Register
12.9.2 EC-TO-HOST MAILBOX REGISTER
Offset | 01h
. L Reset
Bits Description Type Default Event
7:0 | EC_HOST_MBOX R/WC Oh nSYSR
8-bit mailbox used communicate information from the embedded ST

controller to the system host. Writing this register generates an
event to notify the system host.

The system host has the option of clearing some or all of the bits in
this register. This is dependent on the protocol layer implemented
using the EMI Mailbox. The embedded controller must know this
protocol to determine the meaning of the value that will be reported
on a read.

This bit field is aliased to the EC_HOST_MBOX bit field in the EC-
to-HOST Mailbox Register
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12.9.3 EC ADDRESS LSB REGISTER
Offset | 02h
. N Reset
Bits Description Type Default Event
7:2 | EC_ADDRESS_LSB R/W Oh nSYSR
This field defines bits[7:2] of EC_Address [15:0]. Bits[1:0] of the ST
EC_Address are always forced to 00b.
The EC_Address is aligned on a DWord boundary. It is the address
of the memory being accessed by EC Data Byte 0 Register, which
is an offset from the programmed base address of the selected
REGION.
1:0 | ACCESS_TYPE R/W Oh nSYSR
This field defines the type of access that occurs when the EC Data ST
Register is read or written.
11b=Auto-increment 32-bit access.
10b=32-bit access.
01b=16-bit access.
00b=8-bit access.
Each of these access types are defined in detail in Section 12.8.3,
"Access Types".
12.9.4 EC ADDRESS MSB REGISTER
Offset | 03h
. A Reset
Bits Description Type Default Event
7 | REGION R/W Oh nSYSR
The field specifies which of two segments in the 32-bit internal ST
address space is to be accessed by the EC_Address[14:2] to gen-
erate accesses to the memory.
1= The address defined by EC_Address[14:2] is relative to the base
address specified by the Memory Base Address 1 Register.
0= The address defined by EC_Address[14:2] is relative to the base
address specified by the Memory Base Address 0 Register.
6:0 | EC_ADDRESS_MSB R/W Oh nSYSR
ST

This field defines bits[14:8] of EC_Address. Bits[1:0] of the EC_Ad-
dress are always forced to 00b.

The EC_Address is aligned on a DWord boundary. It is the address
of the memory being accessed by EC Data Byte 0 Register, which
is an offset from the programmed base address of the selected
REGION.
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12.9.5 EC DATABYTE 0 REGISTER

Offset | 04h
. N Reset
Bits Description Type Default Event
7:0 | EC_DATA_BYTE_O R/W Oh nSYSR
This is byte 0 (Least Significant Byte) of the 32-bit EC Data Regis- ST
ter.
Use of the Data Byte registers to access EC memory is defined in
detail in Section 12.8.2, "EC Data Register".
12.9.6 EC DATABYTE 1 REGISTER
Offset | 05h
. i Reset
Bits Description Type Default Event
7:0 | EC_DATA_BYTE_1 R/W Oh nSYSR
This is byte 1 of the 32-bit EC Data Register. ST
Use of the Data Byte registers to access EC memory is defined in
detail in Section 12.8.2, "EC Data Register".
12.9.7 EC DATABYTE 2 REGISTER
Offset | 06h
. . Reset
Bits Description Type Default Event
7:0 | EC_DATA_BYTE_2 R/W Oh nSYSR
This is byte 2 of the 32-bit EC Data Register. ST
Use of the Data Byte registers to access EC memory is defined in
detail in Section 12.8.2, "EC Data Register".
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12.9.8 EC DATABYTE 3 REGISTER

Offset | 07h
Bits Description Type Default Reset
P yp Event
7:0 | EC_DATA_BYTE_3 R/W Oh nSYSR
This is byte 3 (Most Significant Byte) of the 32-bit EC Data Register. ST
Use of the Data Byte registers to access EC memory is defined in
detail in Section 12.8.2, "EC Data Register".
12.9.9 INTERRUPT SOURCE LSB REGISTER
Offset | 08h
. L Reset
Bits Description Type Default Event
7:1 | EC_SWI_LSB R/WC Oh nSYSR
EC Software Interrupt Least Significant Bits. These bits are soft- ST
ware interrupt bits that may be set by the EC to notify the host of an
event. The meaning of these bits is dependent on the firmware
implementation.
Each bit in this field is cleared when written with a “1b’. The ability
to clear the bit can be disabled by the EC if the corresponding bit in
the Host Clear Enable Register is set to ‘Ob’. This may be used by
firmware for events that cannot be cleared while the event is still
active.
0 | EC_.WR R Oh nSYSR
EC Mailbox Write. This bit is set when the EC-to-HOST Mailbox ST
Register has been written by the EC at offset 01h of the EC-Only
registers.
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12.9.10 INTERRUPT SOURCE MSB REGISTER

Offset | 09h
. Iy Reset
Bits Description Type Default Event
7:0 | EC_SWI_MSB R/wWC Oh nSYSR
EC Software Interrupt Most Significant Bits. These bits are soft- ST
ware interrupt bits that may be set by the EC to notify the host of an
event. The meaning of these bits is dependent on the firmware
implementation.
Each bit in this field is cleared when written with a “1b’. The ability
to clear the bit can be disabled by the EC. if the corresponding bit
in the Host Clear Enable Register is set to ‘Ob’. This may be used
by firmware for events that cannot be cleared while the event is still
active.
12.9.11 INTERRUPT MASK LSB REGISTER
Offset | OAh
. i Reset
Bits Description Type Default Event
7:1 | EC_SWI_EN_LSB R/W Oh nSYSR
EC Software Interrupt Enable Least Significant Bits. Each bit that is ST
set to “1b’ in this field enables the generation of a Host_SWI_Event
interrupt by the corresponding bit in the EC_SWI field in the Inter-
rupt Source LSB Register.
0 | EC_WR_EN R/W Oh nSYSR
EC Mailbox Write.Interrupt Enable. If this bit is “1b’, the interrupt ST
generated by bit EC_WR in the Interrupt Source LSB Register is
enabled to generate a EC-to-Host interrupt event.
12.9.12 INTERRUPT MASK MSB REGISTER
Offset | 0Bh
. Iy Reset
Bits Description Type Default Event
7:0 | EC_SWI_EN_MSB R/W Oh nSYSR
EC Software Interrupt Enable Most Significant Bits. Each bit that is ST
set to “1b’ in this field enables the generation of a Host_ SWI_Event
interrupt by the corresponding bit in the EC_SWI field in the Inter-
rupt Source MSB Register.
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12.9.13 APPLICATION ID REGISTER

a non-zero value, writing that value will clear this register to 00h.

When set to a non-zero value, writing any value other than the cur-

rent contents will have no effect.

Offset | OCh
Bits Description Type Default Reset
P yp Event
7:0 | APPLICATION_ID R/W Oh nSYSR
When this field is 00h it can be written with any value. When set to ST

12.10 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Embedded Memory Interface
(EMI). The addresses of each register listed in this table are defined as a relative offset to the host “Base Address”
defined in the EC-Only Register Base Address Table.

TABLE 12-4: EC-ONLY REGISTER BASE ADDRESS TABLE
Instance
Block Instance Number Host Address Space Base Address
EMI 0 EC 32-bit internal 000F_0100h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 12-5: EC-ONLY REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h HOST-to-EC Mailbox Register
01h EC-to-HOST Mailbox Register
04h Memory Base Address O Register
08h Memory Read Limit 0 Register
0Ah Memory Write Limit O Register
0Ch Memory Base Address 1 Register
10h Memory Read Limit 1 Register
12h Memory Write Limit 1 Register
14h Interrupt Set Register
16h Host Clear Enable Register

© 2017 Microchip Technology Inc.

DS00002343C-page 211



MEC142x

12.10.1 HOST-TO-EC MAILBOX REGISTER

Offset | 00h
. Iy Reset
Bits Description Type Default Event
7:0 | HOST_EC_MBOX R/wWC Oh nSYSR
8-bit mailbox used communicate information from the system host ST
to the embedded controller. Writing this register generates an
event to notify the embedded controller.
The embedded controller has the option of clearing some or all of
the bits in this register. This is dependent on the protocol layer
implemented using the EMI Mailbox. The host must know this pro-
tocol to determine the meaning of the value that will be reported on
a read.
This bit field is aliased to the HOST_EC_MBOX bit field in the
HOST-to-EC Mailbox Register.
12.10.2 EC-TO-HOST MAILBOX REGISTER
Offset | 01h
. Iy Reset
Bits Description Type Default Event
7:0 | EC_HOST_MBOX R/W Oh nSYSR
8-bit mailbox used communicate information from the embedded ST

controller to the system host. Writing this register generates an
event to notify the system host.

The system host has the option of clearing some or all of the bits in
this register. This is dependent on the protocol layer implemented
using the EMI Mailbox. The embedded controller must know this
protocol to determine the meaning of the value that will be reported
on a read.

This bit field is aliased to EC_HOST_MBOX bit field in EC-to-
HOST Mailbox Register (EC_TO_HOST) on page 129 defined in
Section 10.10, "Runtime Registers".
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12.10.3 MEMORY BASE ADDRESS 0 REGISTER

Offset | 04h

Reset

Bits Description Type Default Event

31:2 | MEMORY_BASE_ADDRESS_0 R/W Oh nSYSR

This memory base address defines the beginning of region 0 in the ST
Embedded Controller’s 32-bit internal address space. Memory allo-
cated to region 0 is intended to be shared between the Host and
the EC. The region defined by this base register is used when bit
15 of the EC Address Register is 0. The access will be to a mem-
ory location at an offset defined by the EC_Address relative to the
beginning of the region defined by this register. Therefore, a read
or write to the memory that is triggered by the EC Data Register will
occur at Memory Base Address_0 + EC_Address.

1:0 | Reserved R - -

12.10.4 MEMORY READ LIMIT 0 REGISTER

Offset | 08h

Reset

Bits Description Type Default Event

15 | Reserved R - -

14:2 | MEMORY_READ_LIMIT_O R/W Oh nSYSR
Whenever a read of any byte in the EC Data Register is attempted, ST
and bit 15 of EC_Address is 0, the field EC_Address[14:2] in the
EC_Address_Register is compared to this field. As long as EC_Ad-
dress[14:2] is less than this field the EC_Data_Register will be
loaded from the 32-bit internal address space.

1:0 | Reserved R - -
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12.10.5 MEMORY WRITE LIMIT 0 REGISTER

Offset | OAh
. i Reset
Bits Description Type Default Event
15 | Reserved R - -
14:2 | MEMORY_WRITE_LIMIT_O R/W Oh nSYSR
Whenever a write of any byte in EC DATA Register is attempted ST
and bit 15 of EC_Address is 0, the field EC_ADDRESS_MSB in
the EC_Address Register is compared to this field. As long as
EC_Address[14:2] is less than Memory_Write_Limit_0[14:2] the
addressed bytes in the EC DATA Register will be written into the
internal 32-bit address space. If EC_Address[14:2] is greater than
or equal to the Memory_Write_Limit_0[14:2] no writes will take
place.
1:0 | Reserved R - -
12.10.6 MEMORY BASE ADDRESS 1 REGISTER
Offset | OCh
. o Reset
Bits Description Type Default Event
31:2 | MEMORY_BASE_ADDRESS_1 R/W Oh nSYSR
This memory base address defines the beginning of region 1 in the ST

Embedded Controller’s 32-bit internal address space. Memory allo-
cated to region 1 is intended to be shared between the Host and
the EC. The region defined by this base register is used when bit
15 of the EC Address Register is 1. The access will be to a mem-
ory location at an offset defined by the EC_Address relative to the
beginning of the region defined by this register. Therefore, a read
or write to the memory that is triggered by the EC Data Register will
occur at Memory Base Address_1 + EC_Address.

1:0 | Reserved R - -
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12.10.7 MEMORY READ LIMIT 1 REGISTER

Offset | 10h
Bits Description Type Default Reset
P yp Event
15 | Reserved R - -
14:2 | MEMORY_READ_LIMIT_1 R/W Oh nSYSR
Whenever a read of any byte in the EC Data Register is attempted, ST
and bit 15 of EC_ADDRESS is 1, the field EC_ADDRESS in the
EC_Address_Register is compared to this field. As long as
EC_ADDRESS is less than this value, the EC_Data_Register will
be loaded from the 32-bit internal address space.
1:0 | Reserved R - -
12.10.8 MEMORY WRITE LIMIT 1 REGISTER
Offset | 12h
. e Reset
Bits Description Type Default Event
15 | Reserved R - -
14:2 | MEMORY_WRITE_LIMIT_1 R/W Oh nSYSR
Whenever a write of any byte in EC DATA Register is attempted ST
and bit 15 of EC_Address is 1, the field EC_Address[14:2] in the
EC_Address Register is compared to this field. As long as EC_Ad-
dress[14:2] is less than Memory_Write_Limit_1[14:2] the
addressed bytes in the EC DATA Register will be written into the
internal 32-bit address space. If EC_Address[14:2] is greater than
or equal to the Memory_Write_Limit_1[14:2] no writes will take
place.
1:0 | Reserved R - -
12.10.9 INTERRUPT SET REGISTER
Offset | 14h
. L Reset
Bits Description Type Default Event
15:1 | EC_SWI_SET R/WS Oh nSYSR
EC Software Interrupt Set. This register provides the EC with a ST
means of updating the Interrupt Source Registers. Writing a bit in
this field with a ‘“1b’ sets the corresponding bit in the Interrupt
Source Register to “1b’. Writing a bit in this field with a ‘Ob’ has no
effect. Reading this field returns the current contents of the Inter-
rupt Source Register.
0 | Reserved R - -
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12.10.10 HOST CLEAR ENABLE REGISTER

Offset | 16h
. Iy Reset
Bits Description Type Default Event
15:1 | HOST_CLEAR_ENABLE R/W Oh nSYSR
When a bit in this field is ‘0b’, the corresponding bit in the Interrupt ST

Source Register cannot be cleared by writes to the Interrupt
Source Register. When a bit in this field is ‘“1b’, the corresponding
bit in the Interrupt Source Register can be cleared when that regis-
ter bit is written with a “1b’.

These bits allow the EC to control whether the status bits in the
Interrupt Source Register are based on an edge or level event.

0 | Reserved R - -
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13.0 MAILBOX INTERFACE

13.1 Overview

The Mailbox provides a standard run-time mechanism for the host to communicate with the Embedded Controller (EC)

13.2 References

No references have been cited for this feature.

13.3 Terminology

There is no terminology defined for this section.

13.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 13-1: /0 DIAGRAM OF BLOCK

Mailbox Interface

Host Interface
Signal Description

Power, Clocks and Reset
|

Interrupts

13.5 Signal Description

TABLE 13-1: SIGNAL DESCRIPTION TABLE

Name Direction Description

nSMI OUTPUT SMI alert signal to the Host.

13.6 Host Interface

The Mailbox interface is accessed by host software via a registered interface, as defined in Section 13.11, "Runtime
Registers" and Section 13.12, "EC-Only Registers".
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13.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

13.71 POWER DOMAINS

Name

Description

VTR

The logic and registers implemented in this block are powered by this
power well.

13.7.2 CLOCK INPUTS

Name

Description

48 MHz Ring Oscillator

This is the clock source for Mailbox logic.

13.7.3 RESETS

Name Description
nSYSRST This signal resets all the registers and logic in this block to their default
state.
VCC_PWRGD This signal is asserted when the main power rail is asserted. The Host

Access Port is reset when this signal is de-asserted.

13.8 Interrupts

Source

Description

MBX_Host_SIRQ

This interrupt source for the SIRQ logic is generated when the EC_WR
bit is ‘1’ and enabled by the EC_WR_EN bit.

MBX_Host_SMI

This interrupt source for the SIRQ logic is generated when any of the
EC_SWI bits are asserted and the corresponding EC_SWI_EN bit are
asserted as well. This event is also asserted if the EC_WR/EC_WR_EN
event occurs as well.

This bit is also routed to the nSMI pin.

Source

Description

MBX

Interrupt generated by the host writing the HOST-to-EC Mailbox register.

MBX_DATA

Interrupt generated by the host writing the MBX_DATA register.
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13.9 Low Power Modes

The Mailbox automatically enters a low power mode whenever it is not actively.

13.10 Description

FIGURE 13-2: MAILBOX BLOCK DIAGRAM
q
HOST-to-EC
Host CPU Thirty-six 8-bit EC

Mailbox Registers

EC-to-HOST

SMI —

13.10.1  HOST ACCESS PORT

The Mailbox includes a total of 36 index-addressable 8-bit Mailbox registers and a two byte Mailbox Registers Host
Access Port. Thirty-two of the 36 index-addressable 8-bit registers are EC Mailbox registers, which can be read and
written by both the EC and the Host. The remaining four registers are used for signaling between the Host and the EC.
The Host Access Port consists of two 8-bit run-time registers that occupy two addresses in the HOST I/O space, MBX-
_INDEX Register and MBX_DATA Register. The Host Access Port is used by the host to access the 36 index-address-
able 8-bit registers.

To access a Mailbox register once the Mailbox Registers Interface Base Address has been initialized, the Mailbox reg-
ister index address is first written to the MBX Index port. After the Index port has been written, the Mailbox data byte
can be read or written via the MBX data port.

The Host Access Port is intended to be accessed by the Host only, however it may be accessed by the EC at the Offset
shown from its EC base address in Table 13-2, "Runtime Register Base Address Table".

13.10.2 HOST INTERRUPT GENERATION

The Mailbox can generate a SIRQ event for EC-to-HOST EC events, using the EC-to-Host Mailbox Register. This inter-
rupt is routed to the SIRQ block.

The Mailbox can also generate an SMI event, using SMI Interrupt Source Register. The SMI event can be routed to
any frame in the SIRQ stream as well as to the nSMI pin. The SMI event can be routed to nSMI pin by selecting the
nSMI signal function in the associated GPIO Pin Control Register. The SMI event produces a standard active low frame
on the serial IRQ stream and active low level on the open drain nSMI pin.

Routing for both the SIRQ logic and the nSMI pin is shown in Figure 13-3.
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FIGURE 13-3: MAILBOX SIRQ AND SMI ROUTING
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13.10.3 EC MAILBOX CONTROL

The HOST-to-EC Mailbox Register and EC-to-Host Mailbox Register are designed to pass commands between the host
and the EC. If enabled, these registers can generate interrupts to both the Host and the EC.

The two registers are not dual-ported, so the HOST BIOS and Keyboard BIOS must be designed to properly share these
registers. When the host performs a write of the HOST-to-EC Mailbox Register, an interrupt will be generated and seen
by the EC if unmasked. When the EC writes FFh to the Mailbox Register, the register resets to 00h, providing a simple
means for the EC to inform the host that an operation has been completed.

When the EC writes the EC-to-Host Mailbox Register, an SMI may be generated and seen by the host if unmasked.
When the Host CPU writes FFh to the register, the register resets to 00h, providing a simple means for the host to inform
that EC that an operation has been completed.

Note:  The protocol used to pass commands back and forth through the Mailbox Registers Interface is left to the
System designer. Microchip can provide an application example of working code in which the host uses the
Mailbox registers to gain access to all of the EC registers.
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13.11 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the Mailbox. The addresses of

each register listed in this table are defined as a relative offset to the host “Base Address” defined in the Runtime Reg-
ister Base Address Table.

TABLE 13-2: RUNTIME REGISTER BASE ADDRESS TABLE
Block Instance Instance Number Host Address Space Base Address
Mailbox Interface 0 LPC/eSPI 110 Programmed BAR
EC 32-bit address 000F_2400h
space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 13-3: RUNTIME REGISTER SUMMARY

Offset Register Name (Mnemonic)
Oh MBX_INDEX Register
4h MBX_DATA Register

13.11.1  MBX_INDEX REGISTER

Offset | Oh

. . Reset
Bits Description Type Default Event
7:0 | INDEX R/W Oh nSYSR

The index into the mailbox registers listed in Table 13-5, "EC-Only ST

Register Summary". and
VCC_P-
WRGD=

0

13.11.2 MBX_DATA REGISTER

Offset | 04h

. Iy Reset
Bits Description Type Default Event
7:0 | DATA R/W Oh nSYSR

Data port used to access the registers listed in Table 13-5, "EC- ST

Only Register Summary". and
VCC_P-
WRGD=

0
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13.12 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Mailbox. The addresses of
each register listed in this table are defined as a relative offset to the host “Base Address” defined in the EC-Only Reg-
ister Base Address Table.

TABLE 13-4: EC-ONLY REGISTER BASE ADDRESS TABLE
Block Instance Instance Number Host Address Space Base Address
Mailbox Interface 0 EC 32-bit address 000F_2500h

space

The EC-Only registers can be accessed by the EC at the EC Offset from the Base Address. In addition, the registers
can be accessed through the Host Access Port, at the indexes listed in the following tables as “MBX_INDEX”.

TABLE 13-5: EC-ONLY REGISTER SUMMARY
EC Offset ?A:Et)(li?NISg)e())( Register Name (Mnemonic)

00h 00h HOST-to-EC Mailbox Register
04h 01h EC-to-Host Mailbox Register
08h 02h SMI Interrupt Source Register
0Ch 03h SMI Interrupt Mask Register
10h 10h Mailbox register [0]

11h Mailbox register [1]

12h Mailbox register [2]

13h Mailbox register [3]
14h 14h Mailbox register [4]

15h Mailbox register [5]

16h Mailbox register [6]

17h Mailbox register [7]
18h 18h Mailbox register [8]

19h Mailbox register [9]

1Ah Mailbox register [A]

1Bh Mailbox register [B]
1Ch 1Ch Mailbox register [C]

1Dh Mailbox register [D]

1Eh Mailbox register [E]

1Fh Mailbox register [F]
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TABLE 13-5: EC-ONLY REGISTER SUMMARY (CONTINUED)

EC Offset I(-Ih:;’;(li?leg)e())( Register Name (Mnemonic)
20h 20h Mailbox register [10]
21h Mailbox register [11]
22h Mailbox register [12]
23h Mailbox register [13]
24h 24h Mailbox register [14]
25h Mailbox register [15]
26h Mailbox register [16]
27h Mailbox register [17]
28h 28h Mailbox register [18]
29h Mailbox register [19]
2Ah Mailbox register [1A]
2Bh Mailbox register [1B]
2Ch 2Ch Mailbox register [1C]
2Dh Mailbox register [1D]
2Eh Mailbox register [1E]
2Fh Mailbox register [1F]

13.12.1 HOST-TO-EC MAILBOX REGISTER

Offset | Oh
MBX_ 00h
INDEX
. . Reset
Bits Description Type Default Event
7:0 | HOST_EC_MBOX R/W Oh nSYSR
If enabled, an interrupt to the EC marked by the MBX_DATA bit in ST
the Interrupt Aggregator will be generated whenever the Host
writes this register.
This register is cleared when written with FFh.
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13.12.2 EC-TO-HOST MAILBOX REGISTER
Offset | 4h
MBX_ 01h
INDEX
. e Reset
Bits Description Type Default Event
7:0 | EC_HOST_MBOX R Oh nSYSR
An EC write to this register will set bit EC_WR in the SMI Interrupt ST
Source Register to “1b’. If enabled, this will’ generate a Host SMI.
This register is cleared when written with FFh.
13.12.3 SMI INTERRUPT SOURCE REGISTER
Offset | 8h
MBX_ 02h
INDEX
Bits Description Type Default Reset
P yp Event
7:1 | EC_SWI Host Oh nSYSR
EC Software Interrupt. An SIRQ to the Host is generated when any | Access ST
bit in this register when this bit is set to “1b’ and the corresponding Port:
bit in the SMI Interrupt Mask Register register is “1b’. R/WC
EC:
This field is Read/Write when accessed by the EC at the EC offset. R/W
When written through the Host Access Port, each bit in this field is
cleared when written with a “1b’. Writes of ‘Ob’ have no effect.
0 | EC_WR Host Oh nSYSR
EC Mailbox Write. This bit is set automatically when the EC-to- Access ST
Host Mailbox Register has been written. An SMI or SIRQ to the Port:
Host is generated when n this bit is ‘“1b’ and the corresponding bit R
EC:

in the SMI Interrupt Mask Register register is “1b’.
This bit is automatically cleared by a read of the EC-to-Host Mail-
box Register through the Host Access Port.

This bit is read-only when read through the Host Access Port. It is
neither readable nor writable directly by the EC when accessed at
the EC offset.
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13.12.4 SMI INTERRUPT MASK REGISTER

Offset | Ch
MBX_ 03h
INDEX
. . Reset
Bits Description Type Default Event
7:1 | EC_SWI_EN R/W Oh nSYSR
EC Software Interrupt Enable. If this bit is “1b’, the bit EC_WR in ST
the SMI Interrupt Source Register is enabled for the generation of
SIRQ or nSMI events.
0 | EC_WR_EN R Oh nSYSR
EC Mailbox Write.Interrupt Enable. Each bit in this field that is “1b’ ST
enables the generation of SIRQ interrupts when the corresponding
bit in the EC_SWI field in the SMI Interrupt Source Register is ‘“1b’.
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14.0 ACPI EMBEDDED CONTROLLER INTERFACE (ACPI-ECI)

14.1 Introduction

The ACPI Embedded Controller Interface (ACPI-ECI) is a Host/EC Message Interface. The ACPI specification defines
the standard hardware and software communications interface between the OS and an embedded controller. This inter-
face allows the OS to support a standard driver that can directly communicate with the embedded controller, allowing
other drivers within the system to communicate with and use the EC resources; for example, Smart Battery and AML
code.

The ACPI Embedded Controller Interface (ACPI-ECI) provides a four byte full duplex data interface which is a superset
of the standard ACPI Embedded Controller Interface (ACPI-ECI) one byte data interface. The ACPI Embedded Control-
ler Interface (ACPI-ECI) defaults to the standard one byte interface.

The MEC142x has two instances of the ACPI Embedded Controller Interface.

1. The EC host in Table 14-4 and Table 14-6 corresponds to the EC in the ACPI specification. This interface is
referred to elsewhere in this chapter as ACPI_EC.

2. The LPC host in Table 14-4 and Table 14-6 corresponds to the “System Host Interface to OS” in the ACPI
specification. This interface is referred to elsewhere in this chapter as ACPI_OS.

14.2 References

» Advanced Configuration and Power Interface Specification, Revision 4.0 June 16, 2009, Hewlett-Packard Corpo-
ration Intel Corporation Microsoft Corporation Phoenix Technologies Ltd. Toshiba Corporation

14.3 Terminology

TABLE 14-1: TERMINOLOGY

Term Definition
ACPI_EC The EC host corresponding to the ACPI specification interface to the EC.
ACPI_OS The LPC host corresponding to the ACPI specification interface to the

“System Host Interface to OS”.

ACPI_OS terminology is not meant to distinguish the ACPI System Man-
agement from Operating System but merely the hardware path upstream
towards the CPU.

14.4 Interface

This block is designed to be accessed externally and internally via a register interface.
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FIGURE 14-1: /0 DIAGRAM OF BLOCK

ACPI Embedded Controller
Interface (ACPI-ECI)

Host Interface
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Signal Description

Power, Clocks and Reset
|

Interrupts

14.5 Signal Description

There are no external signals.

14.6 Host Interface

The registers defined for the ACPI Embedded Controller Interface (ACPI-ECI) are accessible by the System Host and
the Embedded Controller as indicated in Section 14.12, "Runtime Registers" and Section 14.13, "EC-Only Registers".

14.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

14.7.1 POWER DOMAINS

Name Description

VTR The logic and registers implemented in this block reside on this single
power well.

14.7.2 CLOCK INPUTS
This block only requires the Host interface clocks to synchronize registers access.

14.7.3 RESETS

Name Description

nSYSRST nSYSRST resets all the logic and registers in ACPI Embedded
Controller Interface (ACPI-ECI).
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14.8 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description
OBF OBF interrupt is asserted when the OBF in the EC STATUS Register is
cleared to ‘0.
IBF IBF interrupt is asserted when the IBF in the EC STATUS Register is set
to “1°.

Note: The usage model from the ACPI specification requires both SMI's and SCI’'s. The ACPI_OS SMI & SCI
interrupts are not implemented in the ACPI Embedded Controller Interface (ACPI-ECI). The SMI_EVT and
SCI_EVT bits in the OS STATUS OS Register are software flags and this block do not initiate SMI or SCI
events.

14.9 Low Power Modes

The ACPI Embedded Controller Interface (ACPI-ECI) automatically enters low power mode when no transaction targets
it.

14.10 Description

The ACPI Embedded Controller Interface (ACPI-ECI) provides an APCI-EC interface that adheres to the ACPI specifi-
cation. The ACPI Embedded Controller Interface (ACPI-ECI) includes two modes of operation: Legacy Mode and Four-
byte Mode.

The ACPI Embedded Controller Interface (ACPI-ECI) defaults to Legacy Mode which provides single byte Full Duplex
operation. Legacy Mode corresponds to the ACPI specification functionality as illustrated in FIGURE 14-2: on page 229.
The EC interrupts in FIGURE 14-2: on page 229 are implemented as OBF & IBF. See Section 14.8, "Interrupts," on
page 228.

In Four-byte Mode, the ACPI Embedded Controller Interface (ACPI-ECI) provides four byte Full Duplex operation. Four-
byte Mode is a superset of the ACPI specification functionality as illustrated in FIGURE 14-2: on page 229.

Both Legacy Mode & Four-byte Mode provide Full Duplex Communications which allows data/command transfers in
one direction while maintaining data from the other direction; communications can flow both ways simultaneously.

In Legacy Mode, ACPI Embedded Controller Interface (ACPI-ECI) contains three registers: ACPI OS COMMAND Reg-
ister, OS STATUS OS Register, and OS2EC Data EC Byte 0 Register. The standard ACPI Embedded Controller Inter-
face (ACPI-ECI) registers occupy two addresses in the ACPI_OS space (Table 14-5).

The OS2EC Data EC Byte 0 Register and ACPI OS COMMAND Register registers appear as a single 8-bit data register
in the ACPI_EC. The CMD bit in the OS STATUS OS Register is used by the ACPI_EC to discriminate commands from
data written by the ACPI_OS to the ACPI_EC. CMD bit is controlled by hardware: ACPI_OS writes to the OS2EC Data
EC Byte 0 Register register clear the CMD bit; ACPI_OS writes to the ACPI OS COMMAND Register set the CMD bit.
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FIGURE 14-2: BLOCK DIAGRAM CORRESPONDING TO THE ACPI SPECIFICATION
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FIGURE 14-2: BLOCK DIAGRAM CORRESPONDING TO THE ACPI SPECIFICATION
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14.11 Register Aliasing between Runtime and EC-Only Registers

Table 14-2, "Runtime Register Aliasing into EC-Only Registers" indicates the aliasing from Runtime registers to EC-Only
registers. The “Host/EC Access” column distinguishes the aliasing based on access type. See individual register
descriptions for more details.

TABLE 14-2: RUNTIME REGISTER ALIASING INTO EC-ONLY REGISTERS
Host Runtime Register Host EC Aliased EC-Only Register EC
Offset Register Name (Mnemonic) Access Offset Register Name (Mnemonic) Access

00h ACPI OS Data Register Byte 0 w 108h OS2EC Data EC Byte 0 Register R
Register

00h ACPI OS Data Register Byte 0 R 100h EC20S Data EC Byte 0 Register w
Register

01h ACPI OS Data Register Byte 1 w 109h OS2EC Data EC Byte 1 Register R
Register

01h ACPI OS Data Register Byte 1 R 101h EC20S Data EC Byte 1 Register w
Register

02h ACPI OS Data Register Byte 2 w 10Ah OS2EC Data EC Byte 2 Register R
Register

02h ACPI OS Data Register Byte 2 R 102h EC20S Data EC Byte 2 Register w
Register

03h ACPI OS Data Register Byte 3 w 10Bh OS2EC Data EC Byte 3 Register R
Register

03h ACPI OS Data Register Byte 3 R 103h EC20S Data EC Byte 3 Register w
Register

04h ACPI OS COMMAND Register w 108h OS2EC Data EC Byte 0 Register R

04h OS STATUS OS Register R 104h EC STATUS Register w

05h OS Byte Control Register R 105h EC Byte Control Register R/W

06h Reserved 106h Reserved

07h Reserved 107h Reserved

Table 14-3, "EC-Only Registers Summary" indicates the aliasing from EC-Only to Runtime registers. The “Host/EC
Access” column distinguishes the aliasing based on access type. See individual register descriptions for more details.

TABLE 14-3: EC-ONLY REGISTERS SUMMARY
EC EC-Only Registers EC Host Aliased Runtime Register Host
Offset Register Name (Mnemonic) Access | Offset Register Name (Mnemonic) Access
108h OS2EC Data EC Byte 0 Register R 00h ACPI OS Data Register Byte 0 w
Register
108h OS2EC Data EC Byte 0 Register R 04h ACPI OS COMMAND Register w
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TABLE 14-3: EC-ONLY REGISTERS SUMMARY (CONTINUED)
EC EC-Only Registers EC Host Aliased Runtime Register Host

Offset Register Name (Mnemonic) Access | Offset Register Name (Mnemonic) Access

109h OS2EC Data EC Byte 1 Register R 01h ACPI OS Data Register Byte 1 w
Register

10Ah OS2EC Data EC Byte 2 Register R 02h ACPI OS Data Register Byte 2 w
Register

10Bh OS2EC Data EC Byte 3 Register R 03h ACPI OS Data Register Byte 3 w
Register

104h EC STATUS Register w 04h OS STATUS OS Register w

105h EC Byte Control Register R/W 05h OS Byte Control Register R

106h Reserved Reserved R

107h Reserved Reserved R

100h EC20S Data EC Byte 0 Register w 00h ACPI OS Data Register Byte 0 R
Register

101h EC20S Data EC Byte 1 Register w 01h ACPI OS Data Register Byte 1 R
Register

102h EC20S Data EC Byte 2 Register w 02h ACPI OS Data Register Byte 2 R
Register

103h EC20S Data EC Byte 3 Register w 03h ACPI OS Data Register Byte 3 R
Register

14.12 Runtime Registers

The registers listed in the Runtime Register Summary table are for four instances of the ACPI Embedded Controller
Interface (ACPI-ECI). The addresses of each register listed in this table are defined as a relative offset to the host

“Base Address” defined in the Runtime Register Base Address Table.

Note:  The Runtime registers may be accessed by the EC but typically the Host will access the Runtime Registers
and the EC will access just the EC-Only registers.
TABLE 14-4: RUNTIME REGISTER BASE ADDRESS TABLE
Block Instance Instance Host Address Space Base Address
Number
ACPI-EC 0 LPC/eSPI I/0 Programmed BAR
EC 32-bit internal 000F_0CO00h
address space
ACPI-EC 1 LPC/eSPI I/0 Programmed BAR
EC 32-bit internal 000F_1000h
address space
ACPI-EC 2 LPC/eSPI IO Programmed BAR
EC 32-bit internal 000F_2800h
address space
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TABLE 14-4: RUNTIME REGISTER BASE ADDRESS TABLE (CONTINUED)
Block Instance Instance Host Address Space Base Address
Number
ACPI-EC 3 LPC/eSPI I/O Programmed BAR
EC 32-bit internal 000F_2CO00h

address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 14-5: RUNTIME REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h ACPI OS Data Register Byte 0 Register
01h ACPI OS Data Register Byte 1 Register
02h ACPI OS Data Register Byte 2 Register
03h ACPI OS Data Register Byte 3 Register
04h ACPI OS COMMAND Register
04h OS STATUS OS Register
05h OS Byte Control Register
06h Reserved
07h Reserved

14.12.1  ACPI OS DATA REGISTER BYTE 0 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 233, OS2EC DATA BYTES][3:0] on page 241, and
EC20S DATA BYTES]3:0] on page 243 for detailed description of access rules.

Offset | 00h
Bits Description Type Default Reset
P yp Event
7:0 | ACPI_OS DATA BYTE_ O R/W Oh nSYSR
This is byte 0 of the 32-bit ACPI-OS DATA BYTES[3:0]. ST

ACPI-OS DATA BYTESI[3:0]

Writes by the ACPI_OS to the ACPI-OS DATA BYTES[3:0] are aliased to the OS2EC DATA BYTES[3:0]. Reads by the
ACPI_OS from the ACPI-OS DATA BYTES[3:0] are aliased to the EC20S DATA BYTES[3:0].

All access to the ACPI-OS DATA BYTESJ3:0] registers should be orderly: Least Significant Byte to Most Significant Byte
when byte access is used.

Writes to any of the four ACPI-OS DATA BYTES[3:0] registers clears the CMD bit in the OS STATUS OS Register (the
state of the FOUR_BYTE_ACCESS (see Note) bit in the OS Byte Control Register has no impact.)
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When the FOUR_BYTE_ACCESS (see Note) bit in the OS Byte Control Register is cleared to ‘0’ the following access
rules apply:

1.

ok N

Writes to the ACPI OS Data Register Byte 0 Register sets the IBF bit in the OS STATUS OS Register.
Reads from the ACPI OS Data Register Byte 0 Register clears the OBF bit in the OS STATUS OS Register.
All writes to ACPI-OS DATA BYTESJ3:1] complete without error but the data are not registered.

All reads from ACPI-OS DATA BYTES]3:1] return 00h without error.

Access to ACPI-OS DATA BYTES[3:1] has no effect on the IBF & OBF bits in the OS STATUS OS Register.

When the Four Byte Access bit in the OS Byte Control Register is set to ‘1°, the following access rules apply (see Note):

1.
2.

Writes to the ACPI OS Data Register Byte 3 Register sets the IBF bit in the OS STATUS OS Register.
Reads from the ACPI OS Data Register Byte 3 Register clears the OBF bit in the OS STATUS OS Register.

Note: In eSPI mode, instance 0 of the ACPI Embedded Controller Interface (ACPI-ECO) only operates in Legacy

Mode which provides single byte Full Duplex operation. Four-byte Mode is not supported for ACPI-ECO in
eSPI mode.

14.12.2 ACPI OS DATA REGISTER BYTE 1 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 233, OS2EC DATA BYTES][3:0] on page 241, and
EC20S DATA BYTES[3:0] on page 243 for detailed description of access rules.

Offset | 01h
. . Reset
Bits Description Type Default Event
7:0 | ACPI_OS_DATA_BYTE_1 R/W Oh nSYSR
This is byte 1 of the 32-bit ACPI-OS DATA BYTES[3:0]. ST

14.12.3 ACPI OS DATA REGISTER BYTE 2 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 233, OS2EC DATA BYTESI[3:0] on page 241, and
EC20S DATA BYTES[3:0] on page 243 for detailed description of access rules.

Offset | 02h
Bits Description Type Default Reset
P yp Event
7:0 | ACPI_OS_DATA BYTE_2 R/W Oh nSYSR
This is byte 2 of the 32-bit ACPI-OS DATA BYTES[3:0]. ST
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14.12.4 ACPI OS DATAREGISTER BYTE 3 REGISTER

This register is aliased; see ACPI-OS DATA BYTES][3:0] on page 233, OS2EC DATA BYTESI[3:0] on page 241, and
EC20S DATA BYTES]3:0] on page 243 for detailed description of access rules.

Offset | 03h
. . Reset
Bits Description Type Default Event
7:0 | ACPI_OS_DATA BYTE_3 R/W Oh nSYSR
This is byte 3 of the 32-bit ACPI-OS DATA BYTES[3:0]. ST
14.12.5 ACPI OS COMMAND REGISTER
Offset | 04h
Bits Description Type Default Reset
P yp Event
7:0 | ACPI_OSS_COMMAND w Oh nSYSR
Writes to the this register are aliased in the OS2EC Data EC Byte 0 ST
Register.
Writes to the this register also set the CMD and IBF bits in the OS
STATUS OS Register
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14.12.6 OS STATUS OS REGISTER

This read-only register is aliased to the EC STATUS Register on page 244. the EC STATUS Register on page 244 has
read write access.

Offset 04h

Reset

Bits Description Type Default Event

7 | UDOB R Ob nSYSR
User Defined ST

6 | SMI_EVT R Ob nSYSR

This bit is set when an SMI event is pending; i.e., the ACPI_EC is ST
requesting an SMI query; This bit is cleared when no SMI events
are pending.

This bit is an ACPI_EC-maintained software flag that is set when
the ACPI_EC has detected an internal event that requires system
management interrupt handler attention. The ACPI_EC sets this
bit before generating an SMI.

Note:  The usage model from the ACPI specification requires
both SMI's and SCI’s. The ACPI_OS SMI & SClI inter-
rupts are not implemented in the ACPlI Embedded
Controller Interface (ACPI-ECI). The SMI_EVT and
SCI_EVT bits in the OS STATUS OS Register are soft-
ware flags and this block do not initiate SMI or SCI
events.

5 | SCI_LEVT R Ob nSYSR

This bit is set by software when an SCI event is pending; i.e., the ST
ACPI_EC is requesting an SCI query; SCI Event flag is clear when
no SCI events are pending.

This bit is an ACPI_EC-maintained software flag that is set when
the embedded controller has detected an internal event that
requires operating system attention. The ACPI_EC sets this bit
before generating an SCI to the OS.

Note:  The usage model from the ACPI specification requires
both SMI's and SCI's. The ACPI_OS SMI & SCI inter-
rupts are not implemented in the ACPlI Embedded
Controller Interface (ACPI-ECI). The SMI_EVT and
SCI_EVT bits in the OS STATUS OS Register are soft-
ware flags and this block do not initiate SMI or SCI
events.
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Offset 04h

Reset

Bits Description Type Default Event

4 | BURST R Ob nSYSR

The BURST bit is set when the ACPI_EC is in Burst Mode for ST
polled command processing; the BURST bit is cleared when the
ACPI_EC is in Normal mode for interrupt-driven command pro-
cessing.

The BURST bit is an ACPI_EC-maintained software flag that indi-
cates the embedded controller has received the Burst Enable
command from the host, has halted normal processing, and is
waiting for a series of commands to be sent from the host. Burst
Mode allows the OS or system management handler to quickly
read and write several bytes of data at a time without the over-
head of SCls between commands.

The BURST bit is maintained by ACPI_EC software, only.

3 | CMD R Ob nSYSR

This bit is set when the OS2EC Data EC Byte 0 Register contains ST
a command byte written into ACPI OS COMMAND Register; this
bit is cleared when the OS2EC DATA BYTES[3:0] contains a data
byte written into the ACPI-OS DATA BYTES[3:0].

This bit is hardware controlled:

» ACPI_OS writes to any of the four ACPI-OS DATA
BYTES[3:0] bytes clears this bit

* ACPI_OS writes to the ACPI OS COMMAND Register sets
this bit.

Note:  This bit allows the embedded controller to differentiate
the start of a command sequence from a data byte
write operation.

2 | UD1B R Ob nSYSR
User Defined ST
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Offset 04h
. e Reset
Bits Description Type Default Event
1| IBF R Oh nSYSR
The Input Buffer Full bit is set to indicate that a the ACPI_OS has ST

written a command or data to the ACPI_EC and that data is ready.
This bit is automatically cleared when data has been read by the
ACPI_EC.

Note: The setting and clearing of this IBF varies depending
on the setting of the following bits: CMD bit in this reg-
ister and FOUR_BYTE_ACCESS (see Note) bit in the
OS Byte Control Register. Three scenarios follow:

1. The IBF is set when the ACPI_OS writes to the ACPI OS
COMMAND Register. This same write autonomously sets
the CMD bit in this register.

The IBF is cleared if the CMD bit in this register is set and the

ACPI_EC reads from the OS2EC Data EC Byte 0 Register.

Note: = When CMD bit in this register is set the FOUR_BYTE_-
ACCESS (see Note) bit in the OS Byte Control Regis-
ter has no impact on the IBF bit behavior.

2. Awrite by the to the ACPI_OS to the ACPI OS Data Register
Byte 0 Register sets the IBF bit if the FOUR_BYTE_AC-
CESS (see Note) bitin the OS Byte Control Register is in the
cleared to ‘0’ state prior to this write. This same write auton-
omously clears the CMD bit in this register.

Aread of the OS2EC Data EC Byte 0 Register clears the IBF bit if

the FOUR_BYTE_ACCESS (see Note) bit in the OS Byte Control

Register is in the cleared to ‘0’ state prior to this read.

3. Awrite by the to the ACPI_OS to the ACPI OS Data Register
Byte 3 Register sets the IBF bit if the FOUR_BYTE_AC-
CESS (see Note) bitin the OS Byte Control Register is in the
set to ‘1’ state prior to this write. This same write autono-
mously clears the CMD bit in this register.

Aread of the OS2EC Data EC Byte 3 Register clears the IBF bit if

the FOUR_BYTE_ACCESS (see Note) bit in the OS Byte Control

Register is in the set to ‘1’ state prior to this read.

An IBF interrupt signals the ACPI_EC that there is data available.
The ACPI Specification usage model is as follows:

1. The ACPI_EC reads the EC STATUS Register and sees the
IBF flag set,

2. The ACPI_EC reads all the data available in the OS2EC
DATA BYTES]3:0]. This causes the IBF bit to be automati-
cally cleared by hardware.

3. The ACPI_EC must then generate a software interrupt (See
Note: on page 228) to alert the ACPI_OS that the data has
been read and that the host is free to write more data to the
ACPI_EC as needed.
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Offset 04h
. e Reset
Bits Description Type Default Event
0 | OBF R Oh nSYSR
The Output Buffer Full bit is set to indicate that a the ACPI_EC has ST

written a data to the ACPI_OS and that data is ready. This bit is
automatically cleared when all the data has been read by the
ACPI_OS.

Note:  The setting and clearing of this OBF varies depending
on the setting FOUR_BYTE_ACCESS (see Note) bitin
the OS Byte Control Register. Two scenarios follow:

1. The OBF bit is set if the Four Byte Access bit in the OS Byte
Control Register is ‘0" when the ACPI_EC writes to the
EC20S Data EC Byte 0 Register.

The OBF is cleared if the Four Byte Access bit in the OS Byte

Control Register is cleared to ‘0’ when the ACPI_OS reads from

the ACPI OS Data Register Byte 0 Register.

2. The OBF is set if the Four Byte Access bit in the OS Byte
Control Register is set to ‘1’ when the ACPI_EC writes to the
EC20S Data EC Byte 3 Register.

The OBEF is cleared if the Four Byte Access bit in the OS Byte

Control Register is set to ‘1’ when the ACPI_OS reads from the

ACPI OS Data Register Byte 3 Register.

The ACPI Specification usage model is as follows:

1. The ACPI_EC must generate a software interrupt (See
Note: on page 228) to alert the ACPI_OS that the data is
available.

2. The ACPI_OS reads the OS STATUS OS Register and sees
the OBF flag set, the ACPI_OS reads all the data available
in the ACPI-OS DATA BYTESJ3:0].

3. The ACPI_OS reads all the data available in the ACPI-OS
DATA BYTES]3:0]. This causes the OBF bit to be automati-
cally cleared by hardware and the associated OBF interrupt
to be asserted.
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14.12.7 OS BYTE CONTROL REGISTER

This register is aliased to the EC Byte Control Register on page 245. No behavioral differences occur due to address
aliasing.

Offset | 05
Bits Description Type Default Reset
P yp Event
7:1 | Reserved R - -
0 | FOUR_BYTE_ACCESS (see Note) R Ob nSYSR
When this bit is set to ‘1’, the ACPI Embedded Controller Interface ST
(ACPI-ECI) accesses four bytes through the ACPI-OS DATA
BYTES[3:0].

When this bit is cleared to ‘0’, the ACPI Embedded Controller Inter-
face (ACPI-ECI) accesses one byte through the ACPI OS Data
Register Byte 0 Register. The corresponds to Legacy Mode
described in Section 14.10, "Description," on page 228.

Note 1: This bit effects the behavior of the IBF & OBF bits in the
OS STATUS OS Register.

2: See ACPI-OS DATA BYTES[3:0] on page 233, OS2EC
DATA BYTESI[3:0] on page 241, and EC20S DATA
BYTES[3:0] on page 243 for detailed description of
access rules.

Note: The ACPI_OS access Base Address Register (BAR) should be configured to match the access width
selected by the Four Byte Access bit in the OS Byte Control Register. This BAR in not described in this
chapter.

14.13 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for four instances of the ACPI Embedded Controller
Interface (ACPI-ECI). The addresses of each register listed in this table are defined as a relative offset to the host
“Base Address” defined in the EC-Only Register Base Address Table.

TABLE 14-6: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number

ACPI-EC 0 EC 32-bit internal 000F_0C00h
address space

ACPI-EC 1 EC 32-bit internal 000F_1000h
address space

ACPI-EC 2 EC 32-bit internal 000F_2800h
address space

ACPI-EC 3 EC 32-bit internal 000F_2C00h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.
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TABLE 14-7: EC-ONLY REGISTER SUMMARY
Offset Register Name (Mnemonic)
100h EC20S Data EC Byte 0 Register
101h EC20S Data EC Byte 1 Register
102h EC20S Data EC Byte 2 Register
103h EC20S Data EC Byte 3 Register
104h EC STATUS Register
105h EC Byte Control Register
106h Reserved
107h Reserved
108h OS2EC Data EC Byte 0 Register
109h OS2EC Data EC Byte 1 Register
10Ah OS2EC Data EC Byte 2 Register
10Bh OS2EC Data EC Byte 3 Register
14.13.1 OS2EC DATAEC BYTE 0 REGISTER

This register is aliased; see ACPI-OS DATA BYTES][3:0] on page 233, OS2EC DATA BYTESI[3:0] on page 241, and

EC20S DATA BYTES]3:0] on page 243 for detailed description of access rules.

This is byte 0 of the 32-bit OS2EC DATA BYTES[3:0].

Offset | 108h
Bits Description Type Default Reset
P yp Event
7:0 | OS_TO_EC_DATA_BYTE_O R/W Oh nSYSR
ST

OS2EC DATA BYTESI[3:0]
When the CMD bit in the OS STATUS OS Register is cleared to ‘0’, reads by the ACPI_EC from the OS2EC DATA

BYTESI[3:0]

are aliased to the ACPI-OS DATA BYTES[3:0].

All access to the OS2EC DATA BYTES]3:0] registers should be orderly: Least Significant Byte to Most Significant Byte
when byte access is used.

When the FOUR_BYTE_ACCESS (see Note) bit in the OS Byte Control Register is cleared to ‘0’, the following access

rules apply:

1.  Writes to the OS2EC DATA BYTES][3:0] have no effect on the OBF bit in the OS STATUS OS Register.

Reads from the OS2EC Data EC Byte 0 Register clears the IBF bit in the OS STATUS OS Register.

2.
3. Allreads from OS2EC DATA BYTES[3:1] return 00h without error.
4

Access to OS2EC DATA BYTES[3:1 has no effect on the IBF & OBF bits in the OS STATUS OS Register.
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When the FOUR_BYTE_ACCESS (see Note) bit in the OS Byte Control Register is set to ‘1°, the following access rules
apply:

1.  Writes to the OS2EC DATA BYTES[3:0] have no effect on the OBF bit in the OS STATUS OS Register.

2. Reads from the OS2EC Data EC Byte 3 Register clears the IBF bit in the OS STATUS OS Register.

14.13.2 OS2EC DATAEC BYTE 1 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 233, OS2EC DATA BYTESI[3:0] on page 241, and
EC20S DATA BYTES]3:0] on page 243 for detailed description of access rules.

Offset | 109nh
Bits Description Type Default Reset
P yp Event
7:0 | OS2EC_DATA_BYTE_1 R/W Oh nSYSR
This is byte 1 of the 32-bit OS2EC DATA BYTES][3:0]. ST

14.13.3 OS2EC DATAEC BYTE 2 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 233, OS2EC DATA BYTESJ[3:0] on page 241, and
EC20S DATA BYTES]3:0] on page 243 for detailed description of access rules.

Offset | 10Ah
. e Reset
Bits Description Type Default Event
7:0 | OS2EC_DATA BYTE_2 R/W Oh nSYSR
This is byte 2 of the 32-bit OS2EC DATA BYTES[3:0]. ST

14.13.4 OS2EC DATAEC BYTE 3 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 233, OS2EC DATA BYTES][3:0] on page 241, and
EC20S DATA BYTES[3:0] on page 243 for detailed description of access rules.

Offset | 10Bh
. . Reset
Bits Description Type Default Event
7:0 | OS2EC_DATA BYTE_3 R/W Oh nSYSR
This is byte 3 of the 32-bit OS2EC DATA BYTES[3:0]. ST
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14.13.5 EC20S DATAEC BYTE 0 REGISTER

This register is aliased; see ACPI-OS DATA BYTES][3:0] on page 233, OS2EC DATA BYTESI[3:0] on page 241, and
EC20S DATA BYTES]3:0] on page 243 for detailed description of access rules.

Offset | 100h
. e Reset
Bits Description Type Default Event
7:0 | EC20S_DATA_BYTE_O R/W Oh nSYSR
This is byte 0 of the 32-bit EC20S DATA BYTES[3:0]. ST

EC20S DATABYTES[3:0]
Writes by the ACPI_EC to the EC20S DATA BYTES[3:0] are aliased to the ACPI-OS DATA BYTES[3:0]

All access to the EC20S DATA BYTES[3:0] registers should be orderly: Least Significant Byte to Most Significant Byte
when byte access is used.

When the FOUR_BYTE_ACCESS (see Note) bit in the OS Byte Control Register is cleared to ‘0’, the following access
rules apply:

1. Writes to the EC20S Data EC Byte 0 Register set the OBF bit in the OS STATUS OS Register.

Reads from the EC20S DATA BYTES[3:0] have no effect on the IBF bit in the OS STATUS OS Register.

All reads from EC20S DATA BYTESI[3:1] return 00h without error.

All writes to EC20S DATA BYTES[3:1] complete without error but the data are not registered.

Access to EC20S DATA BYTES[3:1] have no effect on the IBF & OBF bits in the OS STATUS OS Register.

ok DN

When the FOUR_BYTE_ACCESS (see Note) bit in the OS Byte Control Register is set to ‘1°, the following access rules
apply:

1. Writes to the EC20S Data EC Byte 3 Register set the OBF bit in the OS STATUS OS Register.

2. Reads from the EC20S DATA BYTES[3:0] have no effect on the IBF bit in the OS STATUS OS Register.

14.13.6 EC20S DATAEC BYTE 1 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 233, OS2EC DATA BYTESI[3:0] on page 241, and
EC20S DATA BYTES]3:0] on page 243 for detailed description of access rules.

Offset | 101h
Bits Description Type Default Reset
P yp Event
7:0 | EC20S_DATA _BYTE_1 R/W Oh nSYSR
This is byte 1 of the 32-bit EC20S DATA BYTES][3:0]. ST
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14.13.7 EC20S DATAEC BYTE 2 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 233, OS2EC DATA BYTESI[3:0] on page 241, and
EC20S DATA BYTES]3:0] on page 243 for detailed description of access rules.

Offset | 102h
. e Reset
Bits Description Type Default Event
7:0 | EC20S_DATA BYTE_2 R/W Oh nSYSR
This is byte 2 of the 32-bit EC20S DATA BYTES[3:0]. ST

14.13.8 EC20S DATAEC BYTE 3 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 233, OS2EC DATA BYTESJ[3:0] on page 241, and
EC20S DATA BYTES[3:0] on page 243 for detailed description of access rules.

Offset | 103h
. . Reset
Bits Description Type Default Event
7:0 | EC20S_DATA BYTE_3 R/W Oh nSYSR
This is byte 3 of the 32-bit EC20S DATA BYTES[3:0]. ST

14.13.9 EC STATUS REGISTER

This register is aliased to the OS STATUS OS Register on page 236. The OS STATUS OS Register is a read only version
of this register.

Offset | 104h
. Iy Reset
Bits Description Type Default Event
7 | UDOA R/W Ob nSYSR
User Defined ST
6 | SMI_EVT R/W Ob nSYSR
See SMI_EVT bit in OS STATUS OS Register on page 236 for bit ST
description.
5 | SCI_EVT R/W Ob nSYSR
See SMI_EVT bit in OS STATUS OS Register on page 236 for bit ST
description.
4 | BURST R/W Ob nSYSR
ST
See BURST bit in OS STATUS OS Register on page 236 for bit
description.
3 | CMD R Ob nSYSR
See CMD bit in OS STATUS OS Register on page 236 for bit ST
description.
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Offset | 104h
. e Reset
Bits Description Type Default Event
2 | UD1A R/W Ob nSYSR
User Defined ST
1| IBF R Oh nSYSR
See IBF bit in OS STATUS OS Register on page 236 for bit ST
description.
0 | OBF R Oh nSYSR
See OBF bit in OS STATUS OS Register on page 236 for bit ST
description.

The IBF and OBF bits are not de-asserted by hardware when the host is powered off, or the LPC interface powers down;
for example, following system state changes S3->S0, S5->S0, G3-> SO0. For further information on how these bits are

cleared, refer to IBF and OBF bit descriptions in the STATUS OS-Register definition.

14.13.10 EC BYTE CONTROL REGISTER

This register is aliased to the OS Byte Control Register on page 240. The OS Byte Control Register is a read only version
of this register.

Offset | 105h
. i Reset
Bits Description Type Default Event
7:1 | Reserved R - -
0 | FOUR_BYTE_ACCESS R/W Ob nSYSR
See FOUR_BYTE_ACCESS (see Note) bit in OS Byte Control ST
Register on page 240 for bit description.
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15.0 ACPIPM1 BLOCK INTERFACE

15.1 Introduction

The MEC142x supports ACPI as described in this section. These features comply with the ACPI Specification through
a combination of hardware and EC software.

15.2 References

ACPI Specification, Revision 1.0

15.3 Terminology

None

15.4 Interface

This block is an IP block designed to be incorporated into a chip. It is designed to be accessed externally via the pin
interface and internally via a registered host interface. The following diagram illustrates the various interfaces to the
block.

FIGURE 15-1: /0 DIAGRAM OF BLOCK

ACPI PM1 Block Interface

Host Interface
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Signal Description

Clocks M
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|
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-
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15.5 Signal Description
Table 15-1, "ACPI PM1 Signal Description Table" lists the signals that are typically routed to the pin interface.

TABLE 15-1: ACPI PM1 SIGNAL DESCRIPTION TABLE

Name Direction Description

EC_SCI# Output Any or all of the PWRBTN_STS, SLPBTN_STS, and RTC_STS
bits in the Power Management 1 Status 2 Register can assert the
EC_SCI# pin if enabled by the associated bits in the Power Man-
agement 1 Enable 2 Register register. The EC_SCI_STS bit in the
EC_PM_STS Register register can also be used to generate an
SCl on the EC_SCI# pin.

15.6 Host Interface

The registers defined for the ACPI PM1 Block Interface are accessible by the various hosts as indicated in Section
15.11, "Runtime Registers".

15.7 Power, Clocks and Resets

This section defines the Power, Clock, and Reset parameters of the block.

15.71 POWER DOMAINS

Name Description

VTR This power well sources all of the registers and logic in this block, except
where noted.

15.7.2 CLOCKS

This section describes all the clocks in the block, including those that are derived from the I/O Interface as well as the
ones that are derived or generated internally.

Name Description

48 MHz Ring Oscillator This clock signal drives selected logic (e.g., counters).

15.7.3 RESETS

Name Description

nSYSRST This reset signal resets all of the registers and logic in this block.
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15.8 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

PM1_CTL This Interrupt is generated to the EC by the Host writing to the Power
Management 1 Control 2 Register register

PM1_EN This Interrupt is generated to the EC by the Host writing to the Power
Management 1 Enable 2 Register register

PM1_STS This Interrupt is generated to the EC by the Host writing to the Power
Management 1 Status 2 Register register

15.9 Low Power Modes

The ACPI PM1 Block Interface may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

15.10 Description

This section describes the functions of the ACPI PM1 Block Interface in more detail.

The MEC142x implements the ACPI fixed registers but includes only those bits that apply to the power button sleep
button and RTC alarm events. The ACPI WAK_STS, SLP_TYP, and SLP_EN bits are also supported.

The MEC142x can generate SCI Interrupts to the Host. The functions described in the following sub-sections can gen-
erate a SCI event on the EC_SCI# pin. In the MEC142x, an SCI event is considered the same as an ACPI wakeup or
runtime event.
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15.10.1  SCI EVENT-GENERATING FUNCTIONS

Event Event Bit Definition
Power Button | PWRBTN_STS The power button has a status and an enable bit in the PM1_BLK of regis-
with Override ters to provide an SCI upon the button press. The status bit is software

Read/Writable by the EC; the enable bit is Read-only by the EC. It also
has a status and enable bit in the PM1_BLK of registers to indicate and
control the power button override (fail-safe) event. These bits are not
required by ACPI.

The PWRBTN_STS bit is set by the Host to enable the generation of an
SCI due to the power button event. The status bit is set by the EC when it
generates a power button event and is cleared by the Host writing a ‘1’ to
this bit (writing a ‘0’ has no effect); it can also be cleared by the EC. If the
enable bit is set, the EC generates an SCI power management event.

PWRBTNOR_STS | The power button has a status and an enable bit in the PM1_BLK of regis-
ters to provide an SCI upon the power button override.The power button
override event status bit is software Read/Writable by the EC; the enable
bit is software read-only by the EC.The enable bit for the override event is
located at bit 1 in the Power Management 1 Control Register 2 (PM1_CN-
TRL 2).The power button bit has a status and enable bit in the Runtime
Registers to provide an SCI power management event on a button press.

The PWRBTNOR_STS bit is set by the Host to enable the generation of
an SCI due to the power button override event. The status bit is set by the
EC when it generates a power button event and is cleared by the Host
writing a ‘1’ to this bit (writing a ‘0’ has no effect); it can also be cleared by
the EC. If the enable bit is set, the EC generates an SCI power manage-
ment event.

Sleep Button SLPBTN_STS The sleep button that has a status and an enable bit in the Runtime Regis-
ters to provide an SCI power management event on a button press. The
status bit is software Read/Writable by the EC; the enable bit is Read-only
by the EC.

The SLPBTN_STS bit is set by the Host to enable the generation of an

SCI due to the sleep button event. The status bit is set by the EC when it
generates a sleep button event and is cleared by the Host writing a ‘1’ to
this bit (writing a ‘0’ has no effect); it can also be cleared by the EC. If the
enable bit is set, the EC will generate an SCI power management event.

RTC Alarm RTC_STS The ACPI specification requires that the RTC alarm generate a hardware
wake-up event from the sleeping state. The RTC alarm can be enabled as
an SCl event and its status can be determined through bits in the Runtime
Registers. The status bit is software Read/Writable by the EC; the enable
bit is Read-only by the EC.

The RTC_STS bit is set by the Host to enable the generation of an SCI
due to the RTC alarm event. The status bit is set by the EC when the RTC
generates an alarm event and is cleared by the Host writing a ‘1’ to this bit
(writing a ‘0’ has no effect); it can also be cleared by the EC. If the enable
bit is set, the EC will generate an SCI power management event.

Figure 15-2 describes the relationship of PM1 Status and Enable bits to the EC_SCI# pin.
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FIGURE 15-2: EC_SCI# INTERFACE
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15.11 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the ACPI PM1 interface. The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the
Runtime Register Base Address Table.

TABLE 15-2: RUNTIME REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
ACPI PM1 Inter- 0 LPC/eSPI I/1O Programmed BAR
face
0 EC 32-bit internal 000F_1400h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

All the registers in Table 15-3, "Runtime Registers Summary" may be accessed by the Host and EC with the exception
of the EC_PM_STS Register register which is EC-accessed only.

TABLE 15-3: RUNTIME REGISTERS SUMMARY

Offset Register Name
00h Power Management 1 Status 1 Register
01h Power Management 1 Status 2 Register
02h Power Management 1 Enable 1 Register
03h Power Management 1 Enable 2 Register
04h Power Management 1 Control 1 Register
05h Power Management 1 Control 2 Register
06h Power Management 2 Control 1 Register
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TABLE 15-3: RUNTIME REGISTERS SUMMARY (CONTINUED)
Offset Register Name
07h Power Management 2 Control 2 Register
10h EC_PM_STS Register
15.11.1  POWER MANAGEMENT 1 STATUS 1 REGISTER
Offset | 00h
Bits Description Type Default Reset
Event
7:0 | Reserved R - -
15.11.2 POWER MANAGEMENT 1 STATUS 2 REGISTER
Offset | O1h
Bits Description Type Default Reset
P yp Event
7 | WAK_STS R/WC 00h nSYSR
This bit can be set or cleared by the EC. The Host writing a one to (See ST
this bit can also clear this bit. Note:)
6:4 | Reserved R - -
3 | PWRBTNOR_STS R/WC 00h nSYSR
This bit can be set or cleared by the EC to simulate a Power button (See ST
override event status if the power is controlled by the EC. The Host Note:)
writing a one to this bit can also clear this bit. The EC must gener-
ate the associated hardware event under software control.
2 | RTC_STS R/WC 00h nSYSR
This bit can be set or cleared by the EC to simulate a RTC status. (See ST
The Host writing a one to this bit can also clear this bit. The EC Note:)
must generate the associated SCI interrupt under software control.
1 | SLPBTN_STS R/WC 00h nSYSR
This bit can be set or cleared by the EC to simulate a Sleep button (See ST
status if the sleep state is controlled by the EC. The Host writinga | Note:)
one to this bit can also clear this bit. The EC must generate the
associated SCI interrupt under software control.
0 | PWRBTN_STS R/WC 00h nSYSR
This bit can be set or cleared by the EC to simulate a Power button (See ST
status if the power is controlled by the EC. The Host writing a one Note:)
to this bit can also clear this bit. The EC must generate the associ-
ated SCI interrupt under software control.
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Note:  These bits are set/cleared by the EC directly i.e., writing ‘1’ sets the bit and writing ‘0’ clears it. These bits
can also be cleared by the Host software writing a one to this bit position and by nSYSRST. Writing a 0 by
the Host has no effect.

15.11.3 POWER MANAGEMENT 1 ENABLE 1 REGISTER
Offset | 02h
. e Reset
Bits Description Type Default Event
7:0 | Reserved R - -
15.11.4 POWER MANAGEMENT 1 ENABLE 2 REGISTER
Offset | 03h
Bits Description Type Default Reset
P yp Event
7:3 | Reserved R - -
2 | RTC_EN R/W 00h nSYSR
This bit can be read or written by the Host. It can be read by the (See ST
EC. Note:)
1 | SLPBTN_EN R/W 00h nSYSR
This bit can be read or written by the Host. It can be read by the (See ST
EC. Note:)
0 | PWRBTN_EN R/W 00h nSYSR
This bit can be read or written by the Host. It can be read by the (See ST
EC. Note:)
Note:  These bits are read-only by the EC.
15.11.5 POWER MANAGEMENT 1 CONTROL 1 REGISTER
Offset | 04h
Bits Description Type Default Reset
P yp Event
7:0 | Reserved R Oh nSYSR
ST
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15.11.6 POWER MANAGEMENT 1 CONTROL 2 REGISTER

Offset | 05h
Bits Description Type Default Reset
P yp Event
7:6 | Reserved R - -
5 | SLP_EN See 00h nSYSR
See Table 15-4. Table 1 ST
5-4.
4:2 | SLP_TYP R/W 00h nSYSR
These bits can be set or cleared by the Host, read by the EC. (See ST
Note:)
1 | PWRBTNOR_EN R/W 00h nSYSR
This bit can be set or cleared by the Host, read by the EC. (See ST
Note:)
0 | Reserved R - -
Note:  These bits are read-only by the EC. I
TABLE 15-4: SLP_EN DEFINITION
Host/ EC R/W Description
Host Read Always reads 0
Write Writing a 0 has no effect, Writing a 1 sets this bit
EC Read Reads the value of the bit
Write Writing a 0 has no effect, Writing a 1 clears this bit

15.11.7 POWER MANAGEMENT 2 CONTROL 1 REGISTER

Offset | 06h
. L Reset
Bits Description Type Default Event
7:0 | Reserved R - -

© 2017 Microchip Technology Inc.

DS00002343C-page 253



MEC142x

15.11.8 POWER MANAGEMENT 2 CONTROL 2 REGISTER

Offset | 07h
. Iy Reset
Bits Description Type Default Event
7:0 | Reserved R - -
15.11.9 EC_PM_STS REGISTER
Offset
. Iy Reset
Bits Description Type Default Event
71 | UD R/W 00h nSYSR
ST
0 | EC_SCI_STS R/W 00h nSYSR
If the EC_SCI_STS bit is “1”, an interrupt is generated on the ST
EC_SCI# pin.
| Note:  These bits are only accessed by the EC. There is no host access to this register. I

15.12 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the ACPI PM1 interface. The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the
EC-Only Register Base Address Table.

TABLE 15-5: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Number Host Address Space Base Address
ACPI PM1 Interface 0 EC 32-bit address 000F_1500h
space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 15-6: EC-ONLY REGISTERS SUMMARY

Offset Register Name

00h Power Management 1 Status 1 Register
01h Power Management 1 Status 2 Register
02h Power Management 1 Enable 1 Register
03h Power Management 1 Enable 2 Register
04h Power Management 1 Control 1 Register
05h Power Management 1 Control 2 Register
06h Power Management 2 Control 1 Register
07h Power Management 2 Control 2 Register
10h EC_PM_STS Register
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Note:  The Power Management Status, Enable and Control registers in Table 15-6, "EC-Only Registers Sum-
mary" are described in Section 15.11, "Runtime Registers," on page 250.

15.12.1 EC_PM_STS REGISTER

Offset |10h
. . Reset
Bits Description Type Default Event
7:1|/UD R/W 00h nSYSRS
T
0|EC_SCI_STS R/W 00h nSYSRS
T

If the EC_SCI_STS bit is “1”, an interrupt is generated on the
EC_SCI# pin.

Note:  This register is only accessed by the EC. There is no host access to this register.
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16.0 8042 EMULATED KEYBOARD CONTROLLER

16.1 Introduction

The MEC142x keyboard controller uses the EC to produce a superset of the features provided by the industry-standard
8042 keyboard controller. The 8042 Emulated Keyboard Controller is a Host/EC Message Interface with hardware
assists to emulate 8042 behavior and provide Legacy GATEA20 support.

| Note: There is no VCC emulation in hardware for this interface. I

16.2 References

There are no references for this block.

16.3 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 16-1: /0 DIAGRAM OF BLOCK

8042 Emulated Keyboard Controller

Host Interface

~af—-

Signal Description
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-

Resets
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-

16.4 Signal Description

TABLE 16-1: SIGNAL DESCRIPTION TABLE

Name Direction Description

KBRST Output Keyboard Reset, routed to pin

DS00002343C-page 256 © 2017 Microchip Technology Inc.



MEC142x

16.5

Host Interface

The 8042 interface is accessed by host software via a registered interface, as defined in Section 16.13, "Configuration
Registers" and Section 16.14, "Runtime Registers".

16.6 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

16.6.1 POWER DOMAINS
Name Description

VTR This Power Well is used to power the registers and logic in this block.

16.6.2 CLOCK INPUTS
Name Description

1MHz Clock used for the counter in the CPU_RESET circuitry.

16.6.3 RESETS
Name Description

nSYSRST This reset is asserted when VTR is applied.

VCC_PWRGD This signal is asserted when the main power rail is asserted.

PCI_RESET# This signal is asserted when LRESET# is asserted.

nSIO_RESET This signal is asserted when VTR is low, PWRGD is low, or LRESET#

is asserted.
16.7 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description
KIRQ This interrupt source for the SIRQ logic, representing a Keyboard inter-
rupt, is generated when the PCOBF status bit is “1°.
MIRQ This interrupt source for the SIRQ logic, representing a Mouse interrupt,
is generated when the AUXOBEF status bit is “1°.
Source Description
IBF Interrupt generated by the host writing either data or command to the
data register
OBF Interrupt generated by the host reading either data or aux data from the

data register
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16.8 Low Power Modes

The 8042 Interface may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

16.9 Description
16.9.1 BLOCK DIAGRAM

FIGURE 16-2: BLOCK DIAGRAM OF 8042 Emulated Keyboard Controller

Host EC
Access HOST_EC Data register
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LPC 1/0 Index =00 R

Write Data W o7 06 D5 D4 D3 02 D1 0o
LPC 110 |w SPB offset =100h
Write CMD Read Data or CMD

EC_HOST Data Register

LPC I/0 Index =00 o . o o o o o o " SPB offset =100h
Read Data or AUX Data —<7; Write Data
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Status Register Write Aux Data
R R
LPC 1/0 read index =04h i i AUXOBE 1 UD i cm b B o8r V\éPB offset =104h

AUXH = 1 Bit [5] is AUXOBF
AUXH = 0 Bit [5] is UD

2 |BF SET on Host Write to LPC 1/O
Index =00h or 04h
IBF Cleared on EC Read to SPB
Offset = 00h

Keyboard Control Register

E;U

o7 D6 D5 D4 D3 D2 D1 Do
AUXH up OBFEN up up PCOBFEN SAEN up

FF_0508

PCOBF Register

3 OBF SET on EC Write to

SPB offset = 100h or 10Ch o e b5 s 03 2 o1 00

OBF Cleared by Read Of res ReS Res res Res res Res PCOBF l\:/Y= o514
LPC I/O Index 00h -

1 This bit is reset by . . .
LPCRESET and VTR_POR PCOBFEN = 1 PCOBF is contents of Bit 0 SPB offset = 114h

PCOBFEN = 0 PCBOBEF is set on EC Write of SPB offset = 100 h
PCOBEF is cleared on Host Read of LPC I/O index = 00h

16.10 EC-to-Host Keyboard Communication

The EC can write to the EC_HOST Data / AUX Data Register by writing to the HOST2EC Data Register at EC-Only
offset Oh or the EC AUX Data Register at EC-Only offset Ch. A write to either of these addresses automatically sets bit
0 (OBF) in the Status register. A write to the HOST2EC Data Register may also set PCOBF. A write to the EC AUX Data
Register may also set AUXOBF.

16.10.1 PCOBF DESCRIPTION

If enabled by the bit OBFEN, the bit PCOBF is gated onto KIRQ. The KIRQ signal is a system interrupt which signifies
that the EC has written to the EC2Host Data Register (EC-Only offset Oh). On power-up, PCOBF is reset to 0. PCOBF
will normally reflect the status of writes to EC2Host Data Register, if PCOBFEN is “0”. PCOBF is cleared by hardware
on a HOST read of the EC_HOST Data / AUX Data Register.

KIRQ is normally selected as IRQ1 for keyboard support.

Additional flexibility has been added which allows firmware to directly control the PCOBF output signal, independent of
data transfers to the host-interface data output register. This feature allows the MEC142x to be operated via the host
“polled” mode. Firmware control is active when PCOBFEN is ‘1’. Firmware sets PCOBF high by writing a “1” to the
PCOBEF field of the PCOBF Register. Firmware must also clear PCOBF by writing a “0” to the PCOBF field.
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The PCOBEF register is also readable; the value read back on bit 0 of the register always reflects the present value of
the PCOBF output. If PCOBFEN = 1, then this value reflects the output of the firmware latch in the PCOBF Register. If
PCOBFEN = 0, then the value read back reflects the in-process status of write cycles to the HOST2EC Data Register
(i.e., if the value read back is high, the host interface output data register has just been written to). If OBFEN=0, then
KIRQ is driven inactive (low).

16.10.2 AUXOBF DESCRIPTION

If enabled by the bit OBFEN, the bit AUXOBF is multiplexed onto MIRQ. The AUXOBF/MIRQ signal is a system interrupt
which signifies that the EC has written to the EC_HOST Data / AUX Data Register. On power-up, after nSYSRST,
AUXOBEF is reset to 0. AUXOBF will normally reflects the status of writes to EC EC AUX Data Register (EC-Only offset
Ch). AUXOBEF is cleared by hardware on a read of the Host Data Register. If OBFEN=0, then MIRQ is driven inactive
(low).

MIRQ is normally selected as IRQ12 for mouse support.

Firmware can also directly control the AUXOBF output signal, similar to the mechanism it can use to control PCOBF.
Firmware control is active when AUXH is ‘0’. Firmware sets AUXOBF high by writing a “1” to the AUXOBF field of the
EC Keyboard Status Register. Firmware must also clear AUXOBF by writing a “0” to the AUXOBEF field.

TABLE 16-2: OBFEN AND PCOBFEN EFFECTS ON KIRQ
OBFEN PCOBFEN
0 X KIRQ is inactive and driven low
1 0 KIRQ = PCOBF (status of writes to HOST2EC Data Register)
1 1 KIRQ = PCOBF (status of writes to PCOBF Register)
TABLE 16-3: OBFEN AND AUXH EFFECTS ON MIRQ
OBFEN AUXH
0 X MIRQ is inactive and driven low
1 0 MIRQ = AUXOBF (status of writes to EC AUX Data Register)
1 1 MIRQ = AUXOBF (status of writes to AUXOBF in EC Keyboard Status Register)

16.11 Legacy Port92/GATEA20 Support

The MEC142x supports LPC I/O writes to port HOST I/O address 92h as a quick alternate mechanism for generating a
CPU_RESET pulse or controlling the state of GATEA20. The Port92/GateA20 logic has a separate Logical Device Num-
ber and Base Address register (see Section 16.16, "Legacy Port92/GATEA20 Configuration Registers" and Section
16.17, "Legacy Port92/GATEA20 Runtime Registers". The Base Address Register for the Port92/GateA20 Logical
Device has only one writable bit, the Valid Bit, since the only I/O accessible Register has a fixed address.

The Port 92 Register resides at HOST I/O address 92h and is used to support the alternate reset (ALT_RST#) and alter-
nate GATEA20 (ALT_A20) functions. This register defaults to 00h on assertion of nSIO_RESET.

Setting the Port92 Enable bit (Port 92 Enable Register) enables the Port92h Register. When Port92 is disabled, by clear-
ing the Port92 Enable bit, then access to this register is completely disabled (I/O writes to host 92h are ignored and 1/0
reads float the system data bus SD[7:0]).

16.11.1  GATE A20 SPEEDUP

The MEC142x contains on-chip logic support for the GATEA20 hardware speed-up feature. GATEAZ20 is part of the con-
trol required to mask address line A20 to emulate 8086 addressing.

In addition to the ability for the host to control the GATEA20 output signal directly, a configuration bit called SAEN in the
Keyboard Control Register is provided; when set, SAEN allows firmware to control the GATEA20 output. When SAEN
is set, a 1 bit register (GATEA20 Control Register) controls the GATEA20 output.
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Host control and firmware control of GATEA20 affect two separate register elements. Read back of GATEA20 through
the use of EC OFFSET 100h reflects the present state of the GATEA20 output signal: if SAEN is set, the value read
back corresponds to the last firmware-initiated control of GATEAZ20; if SAEN is reset, the value read back corresponds
to the last host-initiated control of GATEAZ20.

Host control of the GATEA20 output is provided by the hardware interpretation of the “GATEA20 sequence” (see
Table 16-4, "GATEA20 Command/Data Sequence Examples"). The foregoing description assumes that the SAEN con-
figuration bit is reset.

When the MEC142x receives a “D1” command followed by data (via the host interface), the on-chip hardware copies
the value of data bit 1 in the received data field to the GATEA20 host latch. At no time during this host-interface trans-
action will PCOBF or the IBF flag (bit 1) in the EC Keyboard Status Register be activated; for example, this host control
of GATEAZ20 is transparent to firmware, with no consequent degradation of overall system performance. Table 16-4
details the possible GATEA20 sequences and the MEC142x responses.

An additional level of control flexibility is offered via a memory-mapped synchronous set and reset capability. Any data
written to the SETGA20L Register causes the GATEA20 host latch to be set; any data written to the RSTGA20L Register
causes it to be reset. This control mechanism should be used with caution. It was added to augment the “normal” control
flow as described above, not to replace it. Since the host and the firmware have asynchronous control capability of the
host latch via this mechanism, a potential conflict could arise. Therefore, after using the SETGA20L and RSTGA20L
registers, firmware should read back the GATEA20 status via the GATEA20 Control Register (with SAEN = 0) to confirm
the actual GATEA20 response.

TABLE 16-4: GATEA20 COMMAND/DATA SEQUENCE EXAMPLES

Command(C) .
/ Data (D) R/W D[7:0] IBF Flag GATEA20 Comments

C w D1 0 Q GATEAZ20 Turn-on Sequence
D w DF 0
C w FF 0
C w D1 0 Q GATEAZ20 Turn-off Sequence
D w DD 0 0
C w FF 0 0
C w D1 0 Q GATEAZ20 Turn-on Sequence(*)
C w D1 0 Q
D w DF 0 1
C w FF 0 1
C w D1 0 Q GATEA20 Turn-off Sequence(*)
C w D1 0 Q
D w DD 0 0
C w FF 0 0
C w D1 0 Q Invalid Sequence
C w XX** 1 Q
C w FF 1 Q
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Note:  The following notes apply:

- All examples assume that the SAEN configuration bit is 0.

- “Q” indicates the bit remains set at the previous state.

- *Not a standard sequence.

- **XX = Anything except D1.

- If multiple data bytes, set IBF and wait at state 0. Let the software know something unusual happened.
- For data bytes, only D[1] is used; all other bits are don't care.

- Host Commands (FF, FE, & D1) do not cause IBF. The method of blocking IBF in Figure 16-4 is the nlOW
not being asserted when FF, FE, & D1 Host commands are written”.

The hardware GATEA20 state machine returns to state S1 from state S2 when CMD = D1, as shown in the following
figures:.

FIGURE 16-3: GATEA20 STATE MACHINE

[IBF=0, Latch DIN

Notes: GateA20 Changes \When in S1 going to S2
Clock =wrdinB
CMD=[C/D=1]
Data = [C/D=0]
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FIGURE 16-4: GATEA20 IMPLEMENTATION DIAGRAM
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16.11.2 CPU_RESET HARDWARE SPEED-UP

The ALT_CPU_RESET bit generates, under program control, the ALT_RST# signal, which provides an alternate, means
to drive the MEC142x CPU_RESET pin which in turn is used to reset the Host CPU. The ALT_RST# signal is internally
NANDed together with the KBDRESET# pulse from the KRESET Speed up logic to provide an alternate software means
of resetting the host CPU.

Before another ALT_RST# pulse can be generated, ALT_CPU_RESET must be cleared to ‘0’ either by an nSIO_RESET
or by a write to the Port 92 Register with bit 0 = ‘0’. An ALT_RST# pulse is not generated in the event that the
ALT_CPU_RESET bit is cleared and set before the prior ALT_RESET# pulse has completed.

If the 8042EM Sleep Enable is asserted, or the 8042 EM ACTIVATE bit is de-asserted, the 1MHz clocks source is dis-
abled.
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FIGURE 16-5: CPU_RESET IMPLEMENTATION DIAGRAM
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16.12 Instance Description

There are two blocks defined in this chapter: Emulated 8042 Interface and the Legacy Port92/GATEA20 Support. The
MEC142x has one instance of each block.

16.13 Configuration Registers

The registers listed in the Configuration Register Summary table are for a single instance of the Emulated 8042 Inter-
face. The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined
in the Configuration Register Base Address Table.

TABLE 16-5: CONFIGURATION REGISTER BASE ADDRESS TABLE

Instance Logical
Block Instance Device Host Address Space Base Address
Number
Number
Emulated 8042 0 1 LPC/eSPI Configuration Port INDEX = 00h

Interface
EC 32-bit internal 000F_0700h

address space

Each Configuration register access through the Host Access Port is via its LDN and its Host Access Port Index. EC
access is a relative offset to the EC Base Address.

TABLE 16-6: CONFIGURATION REGISTER SUMMARY

Offset Register Name (Mnemonic)

30h Activate Register
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16.13.1  ACTIVATE REGISTER

Offset | 30h
. i Reset
Bits Description Type Default Event
7:1 | Reserved R - -

0 | ACTIVATE R/W Ob VCC_P-
1=The 8042 Interface is powered and functional. WRGD
0=The 8042 Interface is powered down and inactive. and

nSYSRST

16.14 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the Emulated 8042 Interface.
The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in
the Runtime Register Base Address Table.

TABLE 16-7: RUNTIME REGISTER BASE ADDRESS TABLE
Block Instance Instance Number Host Address Space Base Address
Emulated 8042 0 LPC/eSPI I/0 Programmed BAR
Interface
EC 32-bit address 000F_0400h
space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 16-8: RUNTIME REGISTER SUMMARY
Offset Register Name (Mnemonic)
0h/04h HOST_EC Data / CMD Register
Oh EC_HOST Data / AUX Data Register
4h Keyboard Status Read Register
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16.14.1 HOST_EC DATA/ CMD REGISTER

Offset | Oh
. I Reset
Bits Description Type Default Event
7:0 | WRITE_DATA w Oh nSYSR
This 8-bit register is write-only. When written, the C/D bit in the ST
Keyboard Status Read Register is cleared to ‘0’, signifying data,
and the IBF in the same register is set to ‘1",
When the Runtime Register at offset Oh is read by the Host, it func-
tions as the EC_HOST Data / AUX Data Register.
Offset | 04h
. Iy Reset
Bits Description Type Default Event
7:0 | WRITE_CMD w Oh nSYSR
This 8-bit register is write-only and is an alias of the register at off- ST
set Oh. When written, the C/D bit in the Keyboard Status Read
Register is set to ‘1", signifying a command, and the IBF in the
same register is set to ‘1’
When the Runtime Register at offset 4h is read by the Host, it func-
tions as the Keyboard Status Read Register.
16.14.2 EC_HOST DATA/AUX DATA REGISTER
Offset | Oh
Bits Description Type Default Reset
P yp Event
7:0 | READ_DATA R Oh nSYSR
This 8-bit register is read-only. When read by the Host, the PCOBF ST
and/or AUXOBF interrupts are cleared and the OBF flag in the sta-
tus register is cleared.

© 2017 Microchip Technology Inc. DS00002343C-page 265



MEC142x

16.14.3 KEYBOARD STATUS READ REGISTER
This register is a read-only alias of the EC Keyboard Status Register.

Offset | 04h
. N Reset
Bits Description Type Default Event
7:6 | UD2 R Oh nSYSR
User-defined data. Readable and writable by the EC when written ST
by the EC at its EC-only alias.

5 | AUXOBF R Oh nSYSR
Auxiliary Output Buffer Full. This bit is set to “1” whenever the EC ST
writes the EC AUX Data Register. This flag is reset to “0” when-
ever the EC writes the EC2Host Data Register.

4 | UD1 R Oh nSYSR
User-defined data. Readable and writable by the EC when written ST
by the EC at its EC-only alias.

3| C/D R Oh nSYSR
Command Data. This bit specifies whether the input data register ST
contains data or a command (“0” = data, “1” = command). During
a Host command write operation (when the Host writes the
HOST_EC Data / CMD Register at offset 04h), this bit is set to “1”.

During a Host data write operation (when the Host writes the
HOST_EC Data / CMD Register at offset Oh), this bit is set to “0”.

2 | UDO R Oh nSIO_R
User-defined data. Readable and writable by the EC when written ESET
by the EC at its EC-only alias.

Note:  This bit is reset to ‘0’ when the LRESET# pin signal is
asserted.

1| IBF R Oh nSYSR
Input Buffer Full. This bit is set to “1” whenever the Host writes data ST
or a command into the HOST_EC Data / CMD Register. When this
bit is set, the EC's IBF interrupt is asserted, if enabled. When the
EC reads the HOST2EC Data Register, this bit is automatically
reset and the interrupt is cleared.

Note:  This bit is not reset when VCC_PWRGD is asserted or
when the LPC interface powers down. To clear this bit,
firmware must read the HOST2EC Data Register in the
EC-Only address space.

0 | OBF R Oh nSYSR
Output Buffer Full. This bit is set when the EC writes a byte of Data ST
or AUX Data into the EC_HOST Data / AUX Data Register. When
the Host reads the HOST_EC Data / CMD Register, this bit is auto-
matically cleared by hardware and a OBF interrupt is generated.

Note:  This bit is not reset when VCC_PWRGD is asserted or
when the LPC interface powers down. To clear this bit,
firmware must read the HOST_EC Data / CMD Regis-
ter in the Runtime address space.
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16.15 Emulated 8042 Interface EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Emulated 8042 Interface.
The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in
the EC-Only Register Base Address Table.

TABLE 16-9: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Number Host Address Space Base Address
Emulated 8042 0 EC 32-bit address 000F_0500h
Interface space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 16-10: EC-ONLY REGISTER SUMMARY

Offset Register Name (Mnemonic)
Oh HOST2EC Data Register
Oh EC2Host Data Register
4h EC Keyboard Status Register
8h Keyboard Control Register
Ch EC AUX Data Register
14h PCOBF Register

16.15.1 HOST2EC DATA REGISTER

Offset | Oh
. . Reset
Bits Description Type Default Event
7:0 | HOST2EC_DATA R Oh nSYSR
This register is an alias of the HOST_EC Data / CMD Register. ST
When read at the EC-Only offset of Oh, it returns the data written by
the Host to either Runtime Register offset Oh or Runtime Register
offset 04h.
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16.15.2 EC2HOST DATA REGISTER
Offset | Oh
Bits Description Type Default Reset
P yp Event
7:0 | EC2HOST_DATA w Oh nSYSR
This register is an alias of the EC_HOST Data / AUX Data Regis- ST
ter. Writing this register sets the OBF status bit.
16.15.3 EC KEYBOARD STATUS REGISTER

This register is an alias of the Keyboard Status Read Register. The fields C/D, IBF, and OBF remain read-only.

This bit is reset to ‘0’ when the LRESET# pin signal is asserted.

Offset | 04h
. e Reset
Bits Description Type Default Event
7:6 | UD2 R/W Oh nSYSR
User-defined data. Readable and writable by the EC. ST

5 | AUXOBF R/W Oh nSYSR
Auxiliary Output Buffer Full. This bit is set to ‘1’ whenever the EC ST
writes the EC AUX Data Register. This flag is reset to ‘0’ when-
ever the EC writes the EC2Host Data Register.

4 | UD1 R/W Oh nSYSR
User-defined data. Readable and writable by the EC when written ST
by the EC at its EC-only alias.

3| C/ID R Oh nSYSR
Command Data. This bit specifies whether the input data register ST
contains data or a command. During a Host command write oper-
ation (when the Host writes the HOST_EC Data / CMD Register at
offset 04h), this bit is set to ‘“1°. During a Host data write operation
(when the Host writes the HOST_EC Data / CMD Register at off-
set Oh), this bit is set to ‘0’.
1=Command
0=Data

2 | UboO R/W Oh nSYSR
User-defined data. Readable and writable by the EC when written ST and
by the EC at its EC-only alias. PCI_RE

SET#
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Offset | 04h

Reset

Bits Description Type Default Event

1| IBF R Oh nSYSR

Input Buffer Full. This bit is set to “1” whenever the Host writes data ST

or a command into the HOST_EC Data / CMD Register. When this
bit is set, the EC's IBF interrupt is asserted, if enabled. When the
EC reads the HOST2EC Data Register this bit is automatically
reset and the interrupt is cleared.

This bit is not reset when VCC_PWRGD is asserted or when the
LPC interface powers down. To clear this bit, firmware must read
the HOST2EC Data Register in the EC-Only address space.

0 | OBF R Oh nSYSR

Output Buffer Full. This bit is set when the EC writes a byte of Data ST
or AUX Data into the EC_HOST Data / AUX Data Register. When
the Host reads the HOST_EC Data / CMD Register, this bit is auto-
matically cleared by hardware and a OBF interrupt is generated.

This bit is not reset when VCC_PWRGD is asserted or when the
LPC interface powers down. To clear this bit, firmware must read
the HOST_EC Data / CMD Register in the Runtime address
space.

16.15.4 KEYBOARD CONTROL REGISTER

Offset | 08h

Reset

Bits Description Type Default Event

7 | AUXH R/W Oh nSYSR

AUX in Hardware. ST

1=AUXOBF of the Keyboard Status Read Register is set in hard-
ware by a write to the EC AUX Data Register

0=AUXOBF is not modified in hardware, but can be read and written

by the EC using the EC-Only alias of the EC Keyboard Status
Register

6 | UDS R/W Oh nSYSR

User-defined data. Readable and writable by the EC when written ST
by the EC at its EC-only alias.

5 | OBFEN R/W Oh nSYSR

When this bit is ‘1’, the system interrupt signal KIRQ is driven by the ST

bit PCOBF and MIRQ is driven by AUXOBF. When this bit is ‘0’,
KIRQ and MIRQ are driven low.

This bit must not be changed when OBF of the status register is
equal to ‘1’.

4:3 | UD4 R/W Oh nSYSR

User-defined data. Readable and writable by the EC when written ST
by the EC at its EC-only alias.
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Offset | 08h
. e Reset
Bits Description Type Default Event
2 | PCOBFEN R/W Oh nSYSR
ST
1= reflects the value written to the PCOBF Register
0=PCOBF reflects the status of writes to the EC2Host Data Register

1 | SAEN R/W Oh nSYSR
Software-assist enable. ST
1=This bit allows control of the GATEA20 signal via firmware
0=GATEAZ20 corresponds to either the last Host-initiated control of

GATEAZ20 or the firmware write to the Keyboard Control Regis-
ter or the EC AUX Data Register.

0 | UD3 R/W Oh nSYSR
User-defined data. Readable and writable by the EC when written ST
by the EC at its EC-only alias.

16.15.5 ECAUX DATAREGISTER
Offset | OCh
. i Reset
Bits Description Type Default Event
7:0 | EC_AUX_DATA w Oh nSYSR
This 8-bit register is write-only. When written, the C/D in the Key- ST
board Status Read Register is cleared to ‘0’, signifying data, and
the IBF in the same register is set to ‘1°.
When the Runtime Register at offset Oh is read by the Host, it func-
tions as the EC_HOST Data / AUX Data Register.
16.15.6 PCOBF REGISTER
Offset | 14h
. e Reset
Bits Description Type Default Event
7:1 | Reserved R - -
0 | PCOBF R/W Oh nSYSR
ST

For a description of this bit, see Section 16.10.1, "PCOBF Descrip-
tion".
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16.16 Legacy Port92/GATEA20 Configuration Registers

The registers listed in the Configuration Register Summary table are for a single instance of the Legacy
Port92/GATEAZ20 logic. The addresses of each register listed in this table are defined as a relative offset to the host
“Base Address” defined in the Configuration Register Base Address Table.

TABLE 16-11: CONFIGURATION BASE ADDRESS TABLE

Instance Logical
Block Instance Device Host Address Space Base Address
Number
Number
Port92-Legacy 0 1 LPC/eSPI Configuration Port INDEX = 00h

EC 32-bit internal 000F_1800h
address space

Each Configuration register access through the Host Access Port is via its LDN and its Host Access Port Index. EC
access is a relative offset to the EC Base Address.

TABLE 16-12: CONFIGURATION REGISTER SUMMARY

Offset Register Name (Mnemonic)

30h Port 92 Enable Register

16.16.1 PORT 92 ENABLE REGISTER

Offset | 30h
. —n Reset
Bits Description Type Default Event
7:1 | Reserved R - -
0 | P92_EN R/W Oh VCC_P-
When this bit is ‘1’, the Port92h Register is enabled. When this bit WRGD
is ‘0’, the Port92h Register is disabled, and Host writes to LPC and
address 92h are ignored. nSYSR
ST
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16.17 Legacy Port92/GATEA20 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the Legacy Port92/GATEA20
logic. The addresses of each register listed in this table are defined as a relative offset to the host “Base Address”

defined in the

Runtime Register Base Address Table.

TABLE 16-13: RUNTIME REGISTER BASE ADDRESS TABLE

Block Instance Instance Number Host Address Space Base Address
Port92-Legacy 0 LPC/eSPI 110 0092h
EC 32-bit address 000F_1800h
space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 16-14: RUNTIME REGISTER SUMMARY

Offset

Register Name (Mnemonic)

Oh

Port 92 Register

16.17.1

PORT 92 REGISTER

Offset

Oh

Bits

Description

Type

Reset

Default Event

7:2

Reserved

ALT_GATE_A20

This bit provides an alternate means for system control of the
GATEA20 pin. ALT_A20 low drives GATEA20 low, if A20 from the
keyboard controller is also low. When Port 92 is enabled, writing a
1 to this bit forces ALT_A20 high. ALT_A20 high drives GATEA20
high regardless of the state of A20 from the keyboard controller.

0=ALT_A20 is driven low
1=ALT_A20 is driven high

R/W

Oh nSIO_
RESET

ALT_CPU_RESET

This bit provides an alternate means to generate a CPU_RESET
pulse. The CPU_RESET output provides a means to reset the sys-
tem CPU to effect a mode switch from Protected Virtual Address
Mode to the Real Address Mode. This provides a faster means of
reset than is provided through the EC keyboard controller. Writing
a “1” to this bit will cause the ALT_RST# internal signal to pulse
(active low) for a minimum of 6us after a delay of 14us. Before
another ALT_RST# pulse can be generated, this bit must be writ-
ten back to “0”.

R/W

oh nSIO_
RESET
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16.18 Emulated 8042 Interface EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Legacy Port92/GATEA20
logic. The addresses of each register listed in this table are defined as a relative offset to the host “Base Address”
defined in the EC-Only Register Base Address Table.

TABLE 16-15: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Number Host Address Space Base Address
Port92-Legacy 0 EC 32-bit address 000F_1900h
space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 16-16: EC-ONLY REGISTER SUMMARY

Offset Register Name (Mnemonic)
Oh GATEAZ20 Control Register
8h SETGA20L Register
Ch RSTGA20L Register

16.18.1 GATEA20 CONTROL REGISTER

Offset | Oh
. s Reset
Bits Description Type Default Event
7:1 | Reserved R - -

0 | GATEA20 R/W Oh nSYSR
0=The GATEA20 output is driven low ST
1=The GATEA20 output is driven high

16.18.2 SETGA20L REGISTER
Offset | 08h
. . Reset
Bits Description Type Default Event
7:0 | SETGA20L w - -

See Section 16.11.1, "GATE A20 Speedup" for information on this
register. A write to this register sets GATEA20 in the GATEA20
Control Register.
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16.18.3 RSTGA20L REGISTER

Offset | OCh
. o Reset
Bits Description Type Default Event
7:0 | RSTGA20L w - -

See Section 16.11.1, "GATE A20 Speedup" for information on this
register. A write to this register sets GATEA20 in the GATEA20
Control Register.
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17.0 UART

17.1 Introduction

The 16550 UART (Universal Asynchronous Receiver/Transmitter) is a full-function Two Pin Serial Port that supports the

standard RS-232 Interface.

17.2 References

» EIA Standard RS-232-C specification

17.3 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 17-1: /0 DIAGRAM OF BLOCK

Host Interface

Power, Clocks and Reset

-

-

Interrupts

UART

Signal Description
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17.4 Signal Description

TABLE 17-1: SIGNAL DESCRIPTION TABLE

Name

Direction

Description

DTR#

Output

Active low Data Terminal ready output for the Serial Port.

Handshake output signal notifies modem that the UART is ready
to transmit data. This signal can be programmed by writing to bit 1
of the Modem Control Register (MCR).

Note: Defaults to tri-state on V3_DUAL power on.

DCD#

Output

Active low Data Carrier Detect input for the serial port. Handshake
signal which notifies the UART that carrier signal is detected by
the modem. The CPU can monitor the status of DCD# signal by
reading bit 7 of Modem Status Register (MSR). A DCD# signal
state change from low to high after the last MSR read will set MSR
bit 3 to a 1. If bit 3 of Interrupt Enable Register is set, the interrupt
is generated when DCD # changes state.

DSR#

Input

Active low Data Set Ready input for the serial port. Handshake
signal which notifies the UART that the modem is ready to estab-
lish the communication link. The CPU can monitor the status of
DSR# signal by reading bit 5 of Modem Status Register (MSR). A
DSR# signal state change from low to high after the last MSR read
will set MSR bit 1 to a 1. If bit 3 of Interrupt Enable Register is set,
the interrupt is generated when DSR# changes state.

RI#

Input

Active low Ring Indicator input for the serial port. Handshake sig-
nal which notifies the UART that the telephone ring signal is
detected by the modem. The CPU can monitor the status of RI#
signal by reading bit 6 of Modem Status Register (MSR). A RI#
signal state change from low to high after the last MSR read will
set MSR bit 2 to a 1. If bit 3 of Interrupt Enable Register is set, the
interrupt is generated when nRI changes state.

RTS#

Output

Active low Request to Send output for the Serial Port. Handshake
output signal notifies modem that the UART is ready to transmit
data. This signal can be programmed by writing to bit 1 of the
Modem Control Register (MCR). The hardware reset will reset the
RTS# signal to inactive mode (high). RTS# is forced inactive
during loop mode operation. Defaults to tri-state on V3_DUAL
power on.

CTS#

Input

Active low Clear to Send input for the serial port. Handshake sig-
nal which notifies the UART that the modem is ready to receive
data. The CPU can monitor the status of CTS# signal by reading
bit 4 of Modem Status Register (MSR). A CTS# signal state
change from low to high after the last MSR read will set MSR bit 0
to a 1. If bit 3 of the Interrupt Enable Register is set, the interrupt is
generated when CTS# changes state. The CTS# signal has no
effect on the transmitter.

TXD

Output

Transmit serial data output.

RXD

Input

Receiver serial data input.

UART_CLK

Input

External Baud Clock Generator input. The source of the baud
clock is controlled by CLK_SRC on page 280.
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17.5 Host Interface

The UART is accessed by host software via a registered interface, as defined in Section 17.10, "Configuration Regis-
ters"and Section 17.11, "Runtime Registers".

17.6 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

17.6.1 POWER DOMAINS

Name

Description

VTR

This Power Well is used to power the registers and logic in this block.

17.6.2 CLOCK INPUTS

Name

Description

1.8432MHz_Clk

The UART requires a 1.8432 MHz + 2% clock input for baud rate
generation.

24MHz_Clk

24 MHz £ 2% clock input. This clock may be enabled to generate the
baud rate, which requires a 1.8432 MHz + 2% clock input.

17.6.3 RESETS

Name Description
nSYSRST This reset is asserted when VTR is applied.
nSIO_RESET This is an alternate reset condition, typically asserted when the main
power rail is asserted.
RESET This reset is determined by the POWER bit signal. When the power bit

signal is 1, this signal is equal to nSIO_RESET. When the power bit
signal is 0, this signal is equal to nSYSRST.

17.7 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description
UART The UART interrupt event output indicates if an interrupt is pending. See
Table 17-9, “Interrupt Control Table,” on page 286.
Source Description
UART The UART interrupt event output indicates if an interrupt is pending. See

Table 17-9, “Interrupt Control Table,” on page 286.
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17.8 Low Power Modes

The UART may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

17.9 Description

The UART is compatible with the 16450, the 16450 ACE registers and the 16C550A. The UART performs serial-to-par-
allel conversions on received characters and parallel-to-serial conversions on transmit characters. Two sets of baud
rates are provided. When the 1.8432 MHz source clock is selected, standard baud rates from 50 to 115.2K are available.
When the source clock is 32.26 MHz, baud rates from 126K to 2,016K are available. The character options are program-
mable for 1 start; 1, 1.5 or 2 stop bits; even, odd, sticky or no parity; and prioritized interrupts. The UART contains a
programmable baud rate generator that is capable of dividing the input clock signal by 1 to 65535. The UART is also
capable of supporting the MIDI data rate. Refer to the Configuration Registers for information on disabling, powering
down and changing the base address of the UART. The UART interrupt is enabled by programming OUT2 of the UART
to logic “1.” Because OUT?2 is logic “0,” it disables the UART's interrupt. The UART is accessible by both the Host and
the EC.

17.9.1 PROGRAMMABLE BAUD RATE

The Serial Port contains a programmable Baud Rate Generator that is capable of dividing the internal clock source by
any divisor from 1 to 65535. The clock source is either the 1.8432MHz_CIk clock source or the 24MHz_CIk clock source.
The output frequency of the Baud Rate Generator is 16x the Baud rate. Two eight bit latches store the divisor in 16 bit
binary format. These Divisor Latches must be loaded during initialization in order to ensure desired operation of the
Baud Rate Generator. Upon loading either of the Divisor Latches, a 16 bit Baud counter is immediately loaded. This
prevents long counts on initial load. If a 0 is loaded into the BRG registers, the output divides the clock by the number
3.Ifa 1is loaded, the output is the inverse of the input oscillator. If a two is loaded, the output is a divide by 2 signal with
a 50% duty cycle. If a 3 or greater is loaded, the output is low for 2 bits and high for the remainder of the count.

The following tables show possible baud rates.

TABLE 17-2: UART BAUD RATES USING CLOCK SOURCE 1.8432MHz_Clk

Desired Baud Rate BAUD_CLOCK_SEL Divisor Used to Generate
- = 16X Clock
50 0 2304
75 0 1536
110 0 1047
134.5 0 857
150 0 768
300 0 384
600 0 192
1200 0 96
1800 0 64
2000 0 58
2400 0 48
3600 0 32
4800 0 24
7200 0 16
9600 0 12
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TABLE 17-2: UART BAUD RATES USING CLOCK SOURCE 1.8432MHz_Clk (CONTINUED)

Desired Baud Rate BAUD_CLOCK_SEL Divisor Used to Generate
16X Clock
19200 0 6
38400 0 3
57600 0 2
115200 0 1

TABLE 17-3: UART BAUD RATES USING CLOCK SOURCE 24MHz_CIk

Desired Baud Rate BAUD_CLOCK_SEL Divisor Used to Generate
16X Clock
125000 1 12
136400 1 11
150000 1 10
166700 1 9
187500 1 8
214300 1 7
250000 1 6
300000 1 5
375000 1 4
500000 1 3
750000 1 2
1500000 1 1

17.10 Configuration Registers

The registers listed in the Configuration Register Summary table are for a single instance of the UART. The addresses
of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the Configuration
Register Base Address Table.

TABLE 17-4: CONFIGURATION REGISTER BASE ADDRESS TABLE

Instance Host
Block Instance Number Address Space Base Address
UART 0 LPC/eSPI Configuration Port INDEX = 00h
UART 0 EC 32-bit internal 000F_1F00h
address space

Each Configuration register access through the Host Access Port is via its LDN and its Host Access Port Index. EC
access is a relative offset to the EC Base Address.
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TABLE 17-5: CONFIGURATION REGISTER SUMMARY

Offset Register Name (Mnemonic)
30h Activate Register
FOh Configuration Select Register

17.10.1  ACTIVATE REGISTER

Offset | 30h

Reset

Bits Description Type Default Event

7:1 | Reserved R - -

0 | ACTIVATE R/W Ob RESET
When this bit is 1, the UART logical device is powered and func-
tional. When this bit is 0, the UART logical device is powered down
and inactive.

17.10.2 CONFIGURATION SELECT REGISTER

Offset | FOh

Reset

Bits Description Type Default Event

7:3 | Reserved R - -

2 | POLARITY R/W Ob RESET

1=The UART_TX and UART_RX pins functions are inverted
0=The UART_TX and UART_RX pins functions are not inverted

1 | POWER R/W 1b RESET

1=The RESET reset signal is derived from nSIO_RESET
0=The RESET reset signal is derived from nSYSRST

0 | CLK_SRC R/W Ob RESET

1=The UART Baud Clock is derived from an external clock source
0=The UART Baud Clock is derived from one of the two internal
clock sources
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17.11 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the UART. The addresses of
each register listed in this table are defined as a relative offset to the host “Base Address” defined in Runtime Register
Base Address Table.

TABLE 17-6: RUNTIME REGISTER BASE ADDRESS TABLE

Instance
Block Instance Number Host Address Space Base Address
UART 0 LPC/eSPI I/0 Programmed BAR

EC 32-bit internal 000F_1C00h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 17-7: RUNTIME REGISTER SUMMARY

I\Il)cl;t:?: Offset Register Name (Mnemonic)
0 Oh Receive Buffer Register
0 Oh Transmit Buffer Register
1 Oh Programmable Baud Rate Generator LSB Register
1 1h Programmable Baud Rate Generator MSB Register
0 1h Interrupt Enable Register
X 02h FIFO Control Register
X 02h Interrupt Identification Register
X 03h Line Control Register
X 04h Modem Control Register
X 05h Line Status Register
X 06h Modem Status Register
X 07h Scratchpad Register

Note 1: DLAB is bit 7 of the Line Control Register.
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17.11.1  RECEIVE BUFFER REGISTER

Offset Oh (DLAB=0)
. Iy Reset
Bits Description Type Default Event
7:0 | RECEIVED_DATA R Oh RESET
This register holds the received incoming data byte. Bit 0 is the
least significant bit, which is transmitted and received first.
Received data is double buffered; this uses an additional shift reg-
ister to receive the serial data stream and convert it to a parallel 8
bit word which is transferred to the Receive Buffer register. The
shift register is not accessible.
17.11.2 TRANSMIT BUFFER REGISTER
Offset Oh (DLAB=0)
. Iy Reset
Bits Description Type Default Event
7:0 | TRANSMIT_DATA w Oh RESET
This register contains the data byte to be transmitted. The trans-
mit buffer is double buffered, utilizing an additional shift register
(not accessible) to convert the 8 bit data word to a serial format.
This shift register is loaded from the Transmit Buffer when the
transmission of the previous byte is complete.
17.11.3 PROGRAMMABLE BAUD RATE GENERATOR LSB REGISTER
Offset 00h (DLAB=1)
Bits Description Type Default Reset
P yp Event
7:0 | BAUD_RATE_DIVISOR_LSB R/W Oh RESET
See Section 17.9.1, "Programmable Baud Rate".
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17.11.4

PROGRAMMABLE BAUD RATE GENERATOR MSB REGISTER

Offset

01h (DLAB=1)

Bits

Description

Type

Default

Reset
Event

BAUD_CLK_SEL

R/W

Oh

RESET

0=If CLK_SRC is ‘0, the baud clock is derived from the
1.8432MHz_CIk. If CLK_SRC is ‘1’, this bit has no effect

1=If CLK_SRC is ‘0’, the baud clock is derived from the 24MHz_ClIk.
If CLK_SRC is ‘1’, this bit has no effect

6:0 | BAUD_RATE_DIVISOR_MSB R/W Oh RESET

See Section 17.9.1, "Programmable Baud Rate".

17.11.5 INTERRUPT ENABLE REGISTER

The lower four bits of this register control the enables of the five interrupt sources of the Serial Port interrupt. It is possible
to totally disable the interrupt system by resetting bits 0 through 3 of this register. Similarly, setting the appropriate bits
of this register to a high, selected interrupts can be enabled. Disabling the interrupt system inhibits the Interrupt Identi-
fication Register and disables any Serial Port interrupt out of the MEC142x. All other system functions operate in their
normal manner, including the Line Status and MODEM Status Registers. The contents of the Interrupt Enable Register

are described below.

Offset 01h (DLAB=0)
Bits Description Type Default Reset
P yp Event
7:4 | Reserved R - -
3 | EMSI R/W Oh RESET
This bit enables the MODEM Status Interrupt when set to logic “1”.
This is caused when one of the Modem Status Register bits
changes state.
2 | ELSI R/W Oh RESET
This bit enables the Received Line Status Interrupt when set to
logic “1”. The error sources causing the interrupt are Overrun, Par-
ity, Framing and Break. The Line Status Register must be read to
determine the source.
1 | ETHREI R/W Oh RESET
This bit enables the Transmitter Holding Register Empty Interrupt
when set to logic “1”.
0 | ERDAI R/W Oh RESET
This bit enables the Received Data Available Interrupt (and timeout
interrupts in the FIFO mode) when set to logic “1”.
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17.11.6 FIFO CONTROL REGISTER
This is a write only register at the same location as the Interrupt Identification Register.

Note: DMA s not supported. I
Offset | 02h
Bits Description Type Default Reset
P yp Event
7:6 | RECV_FIFO_TRIGGER_LEVEL w Oh RESET
These bits are used to set the trigger level for the RCVR FIFO
interrupt.
5:4 | Reserved R - -
3 | DMA_MODE_SELECT w Oh RESET

Writing to this bit has no effect on the operation of the UART. The
RXRDY and TXRDY pins are not available on this chip.

2 | CLEAR_XMIT_FIFO w Oh RESET

Setting this bit to a logic “1” clears all bytes in the XMIT FIFO and
resets its counter logic to “0”. The shift register is not cleared. This
bit is self-clearing.

1 | CLEAR_RECv_FIFO w Oh RESET

Setting this bit to a logic “1” clears all bytes in the RCVR FIFO and
resets its counter logic to “0”. The shift register is not cleared. This
bit is self-clearing.

0 | EXRF w Oh RESET

Enable XMIT and RECV FIFO. Setting this bit to a logic “1” enables
both the XMIT and RCVR FIFOs. Clearing this bit to a logic “0”
disables both the XMIT and RCVR FIFOs and clears all bytes from
both FIFOs. When changing from FIFO Mode to non-FIFO (16450)
mode, data is automatically cleared from the FIFOs. This bit must
be a 1 when other bits in this register are written to or they will not
be properly programmed.

TABLE 17-8: RECV FIFO TRIGGER LEVELS

Bit 7 Bit 6 Triggz'ElizeFII::BoYTES)
0 0 !
1 4
1 0 8
1 14
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17.11.7 INTERRUPT IDENTIFICATION REGISTER

By accessing this register, the host CPU can determine the highest priority interrupt and its source. Four levels of priority
interrupt exist. They are in descending order of priority:

1. Receiver Line Status (highest priority)

2. Received Data Ready

3. Transmitter Holding Register Empty

4. MODEM Status (lowest priority)

Information indicating that a prioritized interrupt is pending and the source of that interrupt is stored in the Interrupt Iden-
tification Register (refer to Table 17-9). When the CPU accesses the IIR, the Serial Port freezes all interrupts and indi-

cates the highest priority pending interrupt to the CPU. During this CPU access, even if the Serial Port records new
interrupts, the current indication does not change until access is completed. The contents of the |IR are described below.

Offset | 02h
. i Reset
Bits Description Type Default Event
7:6 | FIFO_EN R Oh RESET
These two bits are set when the FIFO CONTROL Register bit 0
equals 1.
5:4 | Reserved R - -
3:1 | INTID R Oh RESET
These bits identify the highest priority interrupt pending as indi-
cated by Table 17-9, "Interrupt Control Table". In non-FIFO mode,
Bit[3] is a logic “0”. In FIFO mode Bit[3] is set along with Bit[2] when
a timeout interrupt is pending.
0 | IPEND R 1h RESET
This bit can be used in either a hardwired prioritized or polled envi-
ronment to indicate whether an interrupt is pending. When bit O is a
logic ‘0’ an interrupt is pending and the contents of the IIR may be
used as a pointer to the appropriate internal service routine. When
bit 0 is a logic ‘1’ no interrupt is pending.
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TABLE 17-9: INTERRUPT CONTROL TABLE

FIFO
Mode Interrupt Interrupt SET and RESET Functions
Identification Register
Only
Bit 3 Bit 2 Bit 1 Bit 0 P[g;tly Interrupt Type Interrupt Source Intercrzrr::rlzle set
0 0 0 1 - None None -
1 1 0 Highest Receiver Line Overrun Error, Reading the Line
Status Parity Error, Status Register
Framing Error or
Break Interrupt
0 Second Received Data Receiver Data Read Receiver
Available Available Buffer or the FIFO
drops below the
trigger level.
1 Character Time- No Characters Reading the
out Indication Have Been Receiver Buffer
Removed Fromor | Register
Input to the RCVR
FIFO during the
last 4 Char times
and there is at
least 1 char in it
during this time
0 0 1 Third Transmitter Hold- | Transmitter Hold- | Reading the IIR
ing Register ing Register Register (if
Empty Empty Source of Inter-
rupt) or Writing
the Transmitter
Holding Register
0 0 Fourth MODEM Status Clear to Send or Reading the
Data Set Ready MODEM Status
or Ring Indicator Register
or Data Carrier
Detect
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17.11.8 LINE CONTROL REGISTER

Offset | 03h

Bits L Reset
Description Type Default Event

7 | DLAB R/W Oh RESET

Divisor Latch Access Bit (DLAB). It must be set high (logic “1”) to
access the Divisor Latches of the Baud Rate Generator during
read or write operations. It must be set low (logic “0”) to access the
Receiver Buffer Register, the Transmitter Holding Register, or the
Interrupt Enable Register.

6 | BREAK_CONTROL R/W Oh RESET

Set Break Control bit. When bit 6 is a logic “1”, the transmit data
output (TXD) is forced to the Spacing or logic “0” state and remains
there (until reset by a low level bit 6) regardless of other transmitter
activity. This feature enables the Serial Port to alert a terminal in a
communications system.

5 | STICK_PARITY R/W Oh RESET

Stick Parity bit. When parity is enabled it is used in conjunction with
bit 4 to select Mark or Space Parity. When LCR bits 3, 4 and 5 are
1 the Parity bit is transmitted and checked as a 0 (Space Parity). If
bits 3 and 5 are 1 and bit 4 is a 0, then the Parity bit is transmitted
and checked as 1 (Mark Parity). If bit 5 is 0 Stick Parity is disabled.
Bit 3 is a logic “1” and bit 5 is a logic “1”, the parity bit is transmitted
and then detected by the receiver in the opposite state indicated by
bit 4.

4 | PARITY_SELECT R/W Oh RESET
Even Parity Select bit. When bit 3 is a logic “1” and bit 4 is a logic
“0”, an odd number of logic “1™'s is transmitted or checked in the
data word bits and the parity bit. When bit 3 is a logic “1” and bit 4
is a logic “1” an even number of bits is transmitted and checked.

3 | ENABLE_PARITY R/W Oh RESET
Parity Enable bit. When bit 3 is a logic “1”, a parity bit is gener-
ated (transmit data) or checked (receive data) between the last
data word bit and the first stop bit of the serial data. (The parity bit
is used to generate an even or odd number of 1s when the data
word bits and the parity bit are summed).

2 | STOP_BITS R/W Oh RESET

This bit specifies the number of stop bits in each transmitted or
received serial character. Table 17-10 summarizes the information.

1:0 | WORD_LENGTH R/W Oh RESET
These two bits specify the number of bits in each transmitted or
received serial character. The encoding of bits 0 and 1 is as fol-
lows:
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TABLE 17-10: STOP BITS

Bit 2 Word Length Number of Stop Bits
0 - 1
1 5 bits 1.5
6 bits 2
7 bits
8 bits

Note 17-1  The receiver will ignore all stop bits beyond the first, regardless of the number used in transmitting.

TABLE 17-11: SERIAL CHARACTER

Bit 1 Bit 0 Word Length
0 0 5 Bits
0 1 6 Bits
1 0 7 Bits
1 1 8 Bits

The Start, Stop and Parity bits are not included in the word length.
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17.11.9 MODEM CONTROL REGISTER

Offset | 04h

Reset

Bits Description Type Default Event

7:5 | Reserved R - -

4 | LOOPBACK R/wW Oh RESET

This bit provides the loopback feature for diagnostic testing of the
Serial Port. When bit 4 is set to logic “1”, the following occur:

1. The TXD is set to the Marking State (logic “1”).

2. The receiver Serial Input (RXD) is disconnected.

3. The output of the Transmitter Shift Register is “looped back”
into the Receiver Shift Register input.

4. All MODEM Control inputs (nCTS, nDSR, nRI and nDCD)
are disconnected.

5. The four MODEM Control outputs (nDTR, nRTS, OUT1 and
OUT?2) are internally connected to the four MODEM Control
inputs (nDSR, nCTS, RI, DCD).

6. The Modem Control output pins are forced inactive high.

7. Data that is transmitted is immediately received.

This feature allows the processor to verify the transmit and receive
data paths of the Serial Port. In the diagnostic mode, the receiver
and the transmitter interrupts are fully operational. The MODEM
Control Interrupts are also operational but the interrupts' sources
are now the lower four bits of the MODEM Control Register instead
of the MODEM Control inputs. The interrupts are still controlled by
the Interrupt Enable Register.

3 | OUT2 R/W Oh RESET
Output 2 (OUT2). This bit is used to enable an UART interrupt.
When OUT2 is a logic “0”, the serial port interrupt output is forced
to a high impedance state - disabled. When OUT2 is a logic “1”, the
serial port interrupt outputs are enabled.

2 | OUT1 R/W Oh RESET

This bit controls the Output 1 (OUT1) bit. This bit does not have an
output pin and can only be read or written by the CPU.

1| RTS R/W Oh RESET

This bit controls the Request To Send (nRTS) output. Bit 1 affects
the nRTS output in a manner identical to that described above for
bit 0.

0| DTR R/W Oh RESET

This bit controls the Data Terminal Ready (nDTR) output. When bit
0 is set to a logic “1”, the nDTR output is forced to a logic “0”. When
bit 0 is a logic “0”, the nDTR output is forced to a logic “1”.
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17.11.10 LINE STATUS REGISTER

Offset

05h

Bits

Description

Type

Default

Reset
Event

FIFO_ERROR

This bit is permanently set to logic “0” in the 450 mode. In the
FIFO mode, this bit is set to a logic “1” when there is at least one
parity error, framing error or break indication in the FIFO. This bit
is cleared when the LSR is read if there are no subsequent
errors in the FIFO.

Oh

RESET

TRANSMIT_ERROR

Transmitter Empty. Bit 6 is set to a logic “1” whenever the Trans-
mitter Holding Register (THR) and Transmitter Shift Register
(TSR) are both empty. It is reset to logic “0” whenever either the
THR or TSR contains a data character. Bit 6 is a read only bit.

In the FIFO mode this bit is set whenever the THR and TSR are
both empty,

Oh

RESET

TRANSMIT_EMPTY

Transmitter Holding Register Empty Bit 5 indicates that the
Serial Port is ready to accept a new character for transmission.
In addition, this bit causes the Serial Port to issue an interrupt
when the Transmitter Holding Register interrupt enable is set
high. The THRE bit is set to a logic “1” when a character is trans-
ferred from the Transmitter Holding Register into the Transmitter
Shift Register. The bit is reset to logic “0” whenever the CPU
loads the Transmitter Holding Register. In the FIFO mode this bit
is set when the XMIT FIFO is empty, it is cleared when at least 1
byte is written to the XMIT FIFO. Bit 5 is a read only bit.

Oh

RESET

BREAK_INTERRUPT

Break Interrupt. Bit 4 is set to a logic “1” whenever the received
data input is held in the Spacing state (logic “0”) for longer than a
full word transmission time (that is, the total time of the start bit +
data bits + parity bits + stop bits). The Bl is reset after the CPU
reads the contents of the Line Status Register. In the FIFO mode
this error is associated with the particular character in the FIFO it
applies to. This error is indicated when the associated character
is at the top of the FIFO. When break occurs only one zero char-
acter is loaded into the FIFO. Restarting after a break is
received, requires the serial data (RXD) to be logic “1” for at
least 1/2 bit time.

Bits 1 through 4 are the error conditions that produce a Receiver
Line Status Interrupt BIT 3 whenever any of the corresponding
conditions are detected and the interrupt is enabled

Oh

RESET
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Offset 05h

Reset

Bits Description Type Default Event

3 | FRAME_ERROR R Oh RESET

Framing Error. Bit 3 indicates that the received character did not
have a valid stop bit. Bit 3 is set to a logic “1” whenever the stop
bit following the last data bit or parity bit is detected as a zero bit
(Spacing level). This bit is reset to a logic “0” whenever the Line
Status Register is read. In the FIFO mode this error is associated
with the particular character in the FIFO it applies to. This error is
indicated when the associated character is at the top of the
FIFO. The Serial Port will try to resynchronize after a framing
error. To do this, it assumes that the framing error was due to the
next start bit, so it samples this 'start' bit twice and then takes in
the 'data’.

2 | PARITY ERROR R Oh RESET
Parity Error. Bit 2 indicates that the received data character does
not have the correct even or odd parity, as selected by the even
parity select bit. This bit is set to a logic “1” upon detection of a
parity error and is reset to a logic “0” whenever the Line Status
Register is read. In the FIFO mode this error is associated with
the particular character in the FIFO it applies to. This error is
indicated when the associated character is at the top of the
FIFO.

1 | OVERRUN_ERROR R Oh RESET

Overrun Error. Bit 1 indicates that data in the Receiver Buffer
Register was not read before the next character was transferred
into the register, thereby destroying the previous character. In
FIFO mode, an overrun error will occur only when the FIFO is full
and the next character has been completely received in the shift
register, the character in the shift register is overwritten but not
transferred to the FIFO. This bit is set to a logic “1” immediately
upon detection of an overrun condition, and reset whenever the
Line Status Register is read.

0 | DATA_READY R Oh RESET

Data Ready. It is set to a logic ‘1’ whenever a complete incoming
character has been received and transferred into the Receiver
Buffer Register or the FIFO. Bit 0 is reset to a logic ‘0’ by reading
all of the data in the Receive Buffer Register or the FIFO.
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17.11.11 MODEM STATUS REGISTER

Offset | 06h
. Iy Reset
Bits Description Type Default Event
7 | DCD R Oh RESET
This bit is the complement of the Data Carrier Detect (nDCD) input.
If bit 4 of the MCR is set to logic ‘1’, this bit is equivalent to OUT2 in
the MCR.
6 | RI# R Oh RESET
This bit is the complement of the Ring Indicator (nRI) input. If bit 4
of the MCR is set to logic ‘1’ this bit is equivalent to OUT1 in the
MCR.
5 | DSR R Oh RESET
This bit is the complement of the Data Set Ready (nDSR) input. If
bit 4 of the MCR is set to logic ‘1’, this bit is equivalent to DTR in
the MCR.
4 | CTS R Oh RESET
This bit is the complement of the Clear To Send (nCTS) input. If bit
4 of the MCR is set to logic ‘1’, this bit is equivalent to nRTS in the
MCR.
3 | DCD R Oh RESET
Delta Data Carrier Detect (DDCD). Bit 3 indicates that the nDCD
input to the chip has changed state.
NOTE: Whenever bit 0, 1, 2, or 3 is set to a logic ‘1’, a MODEM
Status Interrupt is generated.
2 | RI R Oh RESET
Trailing Edge of Ring Indicator (TERI). Bit 2 indicates that the nRI
input has changed from logic ‘0’ to logic ‘1°.
1 | DSR R Oh RESET
Delta Data Set Ready (DDSR). Bit 1 indicates that the nDSR input
has changed state since the last time the MSR was read.
0| CTS R Oh RESET
Delta Clear To Send (DCTS). Bit O indicates that the nCTS input to
the chip has changed state since the last time the MSR was read.

Note: The Modem Status Register (MSR) only provides the current state of the UART MODEM control lines in
Loopback Mode. The MEC142x does not support external connections for the MODEM Control inputs
(nCTS, nDSR, nRI and nDCD) or for the four MODEM Control outputs (nDTR, nRTS, OUT1 and OUT2).
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17.11.12 SCRATCHPAD REGISTER

Offset | 07h
. i Reset
Bits Description Type Default Event
7:0 | SCRATCH R/W Oh RESET

This 8 bit read/write register has no effect on the operation of the
Serial Port. It is intended as a scratchpad register to be used by the
programmer to hold data temporarily.
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18.0 BASIC TIMER

18.1 Introduction

This timer block offers a simple mechanism for firmware to maintain a time base. This timer may be instantiated as 16
bits or 32 bits. The name of the timer instance indicates the size of the timer.

18.2 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 18-1: /0 DIAGRAM OF BLOCK

Basic Timer

Host Interface

f—-

Signal Description

Clock Inputs ﬁ

Resets

Y

Interrupts

-

18.3 Signal Description

There are no external signals for this block.

18.4 Host Interface

The embedded controller may access this block via the registers defined in Section 18.9, "EC-Only Registers," on
page 296.
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18.5 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

18.5.1 POWER DOMAINS

Name Description

VTR The timer control logic and registers are all implemented on this single
power domain.

18.5.2 CLOCK INPUTS

Name Description

48 MHz Ring Oscillator This is the clock source to the timer logic. The Pre-scaler may be used
to adjust the minimum resolution per bit of the counter.

18.5.3 RESETS

Name Description

nSYSRST This reset signal, which is an input to this block, resets all the logic and
registers to their initial default state.

Soft Reset This reset signal, which is created by this block, resets all the logic and
registers to their initial default state. This reset is generated by the block
when the SOFT_RESET bit is set in the Timer Control Register register.

Timer_Reset This reset signal, which is created by this block, is asserted when either
the nSYSRST or the Soft Reset signal is asserted. The nSYSRST and
Soft Reset signals are OR’d together to create this signal.

18.6 Interrupts

Source Description

Timer_Event This interrupt event fires when a 16-bit timer x reaches its limit. This
event is sourced by the EVENT_INTERRUPT status bit if enabled.

18.7 Low Power Modes

The Basic Timer may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry. This block
is only be permitted to enter low power modes when the block is not active.
The sleep state of this timer is as follows:

* Asleep while the block is not Enabled
» Asleep while the block is not running (start inactive).
» Asleep while the block is halted (even if running).

The block is active while start is active.
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18.8 Description
FIGURE 18-2: BLOCK DIAGRAM
Basic Timer
48 MHz Pre-Scaler

|

Host Interface

<l

REGS | g Timer Logic

This timer block offers a simple mechanism for firmware to maintain a time base in the design. The timer may be enabled
to execute the following features:

Programmable resolution per LSB of the counter via the Pre-scale bits in the Timer Control Register
Programmable as either an up or down counter

One-shot or Continuous Modes

In one-shot mode the Auto Restart feature stops the counter when it reaches its limit and generates a level event.

In Continuous Mode the Auto Restart feature restarts that counter from the programmed preload value and gener-
ates a pulse event.

Counter may be reloaded, halted, or started via the Timer Control register
Block may be reset by either a Power On Reset (POR) or via a Soft Reset.

18.9 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Basic Timer. The addresses
of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the EC-Only
Register Base Address Table.

TABLE 18-1: EC-ONLY REGISTER BASE ADDRESS TABLE
Block Instance Instance Host Address Space Base Address
Number

TIMER16 (16-bit 0 EC 32-bit internal 0000_0C00h
Timer) address space

TIMER16 (16-bit 1 EC 32-bit internal 0000_0C20h
Timer) address space

TIMER16 (16-bit 2 EC 32-bit internal 0000_0C40h
Timer) address space

TIMER16 (16-bit 3 EC 32-bit internal 0000_0C60h
Timer) address space
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The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 18-2: RUNTIME REGISTER SUMMARY

Offset Register Name
00h Timer Count Register
04h Timer Preload Register
08h Timer Status Register
0Ch Timer Int Enable Register
10h Timer Control Register

18.9.1 TIMER COUNT REGISTER

Offset | 00h
Bits Description Type Default Reset
P yp Event
31:0 | COUNTER R/W Oh Tim-
This is the value of the Timer counter. This is updated by Hardware er_Re-
but may be set by Firmware. If it is set while the Hardware Timer is set
operating, functionality can not be ensured. When read, it is buff-
ered so single byte reads will be able to catch the full 4 byte regis-
ter without it changing.
The size of the Counter is indicated by the instance name. Bits 0 to
(size-1) are r/w counter bits. Bits 31 down to size are reserved.
Reads return 0 and writes have no effect.
18.9.2 TIMER PRELOAD REGISTER
Offset | 04h
. i Reset
Bits Description Type Default Event
31:0 | PRE_LOAD R/W Oh Tim-
This is the value of the Timer pre-load for the counter. This is used er_Re-
by H/W when the counter is to be restarted automatically; this will set

become the new value of the counter upon restart.

The size of the Pre-Load value is the same as the size of the
counter. The size of the Counter is indicated by the instance name.
Bits O to (size-1) are r/w pre-load bits. Bits 31 down to size are
reserved. Reads return 0 and writes have no effect.
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18.9.3 TIMER STATUS REGISTER
Offset | 08h
. i Reset
Bits Description Type Default Event
31:0 | Reserved R - -
0 | EVENT_INTERRUPT R/WC Oh Tim-
This is the interrupt status that fires when the timer reaches its er_Re-
limit. This may be level or a self clearing signal cycle pulse, based set
on the AUTO_RESTART bit in the Timer Control Register. If the
timer is set to automatically restart, it will provide a pulse, otherwise
a level is provided.
18.9.4 TIMER INT ENABLE REGISTER
Offset | OCh
. i Reset
Bits Description Type Default Event
31:0 | Reserved R - -
0 | EVENT_INTERRUPT_ENABLE R/W Oh Tim-
This is the interrupt enable for the status EVENT_INTERRUPT bit er_Re-
in the Timer Status Register set
18.9.5 TIMER CONTROL REGISTER
Offset |10h
. i Reset
Bits Description Type Default Event
31:16 | PRE_SCALE R/W Oh Tim-
This is used to divide down the system clock through clock enables er_Reset
to lower the power consumption of the block and allow slow timers.
Updating this value during operation may result in erroneous clock
enable pulses until the clock divider restarts.
The number of clocks per clock enable pulse is (Value + 1); a setting
of 0 runs at the full clock speed, while a setting of 1 runs at half
speed.
15:8 | Reserved R - -
7 |HALT R/W Oh Tim-
er_Reset

This is a halt bit. This will halt the timer as long as it is active. Once
the halt is inactive, the timer will start from where it left off.

1=Timer is halted. It stops counting. The clock divider will also be
reset.

0=Timer runs normally
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Offset |10h
. . Reset
Bits Description Type Default Event
6 | RELOAD R/W Oh Tim-
This bit reloads the counter without interrupting it operation. This will er_Reset
not function if the timer has already completed (when the START bit
in this register is ‘0’). This is used to periodically prevent the timer
from firing when an event occurs. Usage while the timer is off may
result in erroneous behavior.
5| START R/W Oh Tim-
This bit triggers the timer counter. The counter will operate until it er_Reset
hits its terminating condition. This will clear this bit. It should be
noted that when operating in restart mode, there is no terminating
condition for the counter, so this bit will never clear. Clearing this bit
will halt the timer counter.
Setting this bit will:
* Reset the clock divider counter.
» Enable the clock divider counter.
« Start the timer counter.
* Clear all interrupts.
Clearing this bit will:
» Disable the clock divider counter.
+ Stop the timer counter.
4| SOFT_RESET wO Oh Tim-
This is a soft reset. er_Reset
This is self clearing 1 cycle after it is written.
3| AUTO_RESTART R/W Oh Tim-
This will select the action taken upon completing a count. er_Reset
1=The counter will automatically restart the count, using the contents
of the Timer Preload Register to load the Timer Count Register
The interrupt will be set in edge mode
0=The counter will simply enter a done state and wait for further con-
trol inputs. The interrupt will be set in level mode.
2| COUNT_UP R/W Oh Tim-
This selects the counter direction. er_Reset
When the counter in incrementing the counter will saturate and trig-
ger the event when it reaches all F’'s. When the counter is decre-
menting the counter will saturate when it reaches Oh.
1=The counter will increment
0=The counter will decrement
1| Reserved R - -
0| ENABLE R/W Oh Tim-
This enables the block for operation. er_Reset
1=This block will function normally
0=This block will gate its clock and go into its lowest power state
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19.0 RTOS TIMER

19.1 Introduction

The RTOS Timer is a low-power, 32-bit timer designed to operate on the 32kHz oscillator which is available during all
chip sleep states. This allows firmware the option to sleep the processor, enter heavy or deep chip sleep states, and
wake after a programmed amount of time. The timer may be used as a one-shot timer or a continuous timer. When the
timer transitions to 0 it is capable of generating a wake-capable interrupt to the embedded controller. This timer may be
halted during debug by hardware or via a software control bit.

19.2 References

No references have been cited for this chapter

19.3 Terminology

No terms have been cited for this chapter.

19.4 Interface

This block is an IP block designed to be incorporated into a chip. It is designed to be accessed internally via a registered
host interface. The following diagram illustrates the various interfaces to the block.

FIGURE 19-1: RTOS TIMER INTERFACE DIAGRAM

RTOS Timer
Host Interface

——

Clocking and Resets

Interrupt Interface

Sleep Interface

- -

Sideband Signals

INTERNAL INTERFACES
EXTERNAL INTERFACES

19.41 HOST INTERFACE

The registers defined in Section 19.9, "RTOS Timer Registers," on page 304 are accessible by the Host Interfaces
defined in Table 19-6, “RTOS Timer Registers Base Address Table,” on page 304.
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19.4.2

CLOCKING AND RESETS

This IP block has the following clocks and reset ports. For a complete list of all the clocks and resets associated with
this block see Section 19.5, "Power, Clocks and Resets," on page 302.

TABLE 19-1: CLOCKING AND RESETS SIGNAL DESCRIPTION TABLE
Name Direction Description
nSYSRST Input Reset asserted when power is applied to this block
48 MHz Ring Oscillator Input System Clock
32KHz_Clk Input Timer Clock

19.4.3

INTERRUPT INTERFACE

This section defines the interrupt Interface signals routed to the chip interrupt aggregator.

TABLE 19-2: INTERRUPT INTERFACE SIGNAL DESCRIPTION TABLE
Name Direction Description
RTOS_TIMER Output RTOS Timer Interrupt Event
19.4.4 SLEEP INTERFACE
TABLE 19-3: SIDEBAND SIGNALS SIGNAL DESCRIPTION TABLE
Name Direction Description
Sleep Enable Input Eligrgl\(/vare Sleep Request to turn off 48 MHz Ring Oscillator to this
Note:. This input is controlled by the RTOS Timer Sleep Enable
bit located in the chip’s EC Sleep Enable 2 Register
(EC_SLP_EN2) on page 68.
Clock Required Output Signal indicating this block requires the 48 MHz Ring Oscillator

for operation.

Note: Firmware may read the value of the RTOS Timer Clock
Required signal in the chip’s EC Clock Required 2
Status Register (EC_CLK_REQ2_STS) on page 70.

1945 SIDEBAND SIGNALS
TABLE 19-4: INTERRUPT INTERFACE SIGNAL DESCRIPTION TABLE
Name Direction Description
Halt Input RTOS Timer Halt signal.

This signal is connected to the same signal that halts the
embedded controller during debug (e.g., JTAG
Debugger is active, break points, etc.).

Note:
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19.5 Power, Clocks and Resets

This section defines the Power, Clock, and Reset parameters of the block.

19.5.1 POWER DOMAINS

Name Description

VTR This power well sources all of the registers and logic in this block.

19.5.2 CLOCKS

This section describes all the clocks in the block, including those that are derived from the I/O Interface as well as the
ones that are derived or generated internally.

Name Description
32KHz_Clk Timer Clock Source
48 MHz Ring Oscillator System Clock used by Host Interface for register access

19.5.3 RESETS

Name Description

nSYSRST This power on reset (POR) signal resets all of the registers and logic in
this block.

19.6 Interrupt Generation

This section defines the Interrupt Sources generated from this block.

Source Description

RTOS_TIMER Note: The RTOS Timer block generates a pulse anytime the RTOS
Timer transitions from 1 to 0. This pulse is used to generate a
wake-capable interrupt event that is latched by the Jump Table
Vectored Interrupt Controller (JTVIC).
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19.7 Low Power Modes

The RTOS Timer may be put into a low power state by the chip Power, Clocks, and Reset (PCR) circuitry.

The timer operates off of the 32KHz_Clk, and therefore will operate normally when 48 MHz Ring Oscillator is stopped.
The sleep enable input has no effect on the RTOS Timer and the clock required output is only asserted during register
read/write cycles for as long as necessary to propagate updates to the block core.

19.7.1 SLEEP INTERFACE - SYSTEM CLOCK

The RTOS Timer is designed to always operate in its lowest functional power consumption state. In addition, it can be
commanded to enter a lower power state via the Sleep Enable signal. The block notifies the chip’s power management
circuitry when it is in its low power state by driving the Clock Required signal low. The following table defines all the
blocks Power States associated with the System Clock.

Note:  The logic clocked by the system clock is considered to be in the idle state when the host is not accessing
the register interface.

TABLE 19-5: RTOS Timer - SYSTEM CLOCK POWER STATES

Block Sleep Clock

Power State Enable Bit Enable Required

Description

Idle X X 0 Block is idle and operating in its lowest
power consumption state. The 48 MHz
Ring Oscillator is not used in this state.
The block automatically enters this state
anytime it is not performing a function
requiring this clock source (e.g.,
Register accesses).

Operating X X 1 Block is not idle. This block will assert
Clock Required signal only during
register access and when it needs to
generate interrupt. The sleep_en signal
has no effect on this clock requirement.

Note: The RTOS Timer Registers are readable and writable in all defined Power States. I

19.7.2 WAKING FROM LOW POWER STATES

The chip Power, Clocks, and Resets logic is responsible for monitoring wake events that turn on 48 MHz Ring Oscillator.
The RTOS_TIMER interrupt event is a wake-capable event that may be used to turn on 48 MHz Ring Oscillator.

19.8 Description

The RTOS Timer is a very basic timer with simple down counter functionality with auto-reload and halt features. The
timer counts with Timer Clock when the timer is programmed with pre-load value.

The counter can be configured as one-shot timer by not setting the Auto Reload bit. The timer will load the value of the
pre-load register and start to count down when the Timer Start bit is asserted by the firmware. The timer will generate
interrupt when the counter transitions from count = 1 to count = 0 as defined in the Interrupt Generation section.

If the timer is needed again with same pre-load value, firmware has to only set the Timer Start bit. This will restart the
timer again.

The counter can also be programmed as continuous running mode by enabling the Auto Reload bit. In this mode counter
reloads itself every time timer equals 0. The timer also generates interrupt as defined in the interrupt section.

If the RTOS Timer Pre-Load register is written when the counter is counting, the new preload value will take effect only
when the counter reaches 0 if the auto-reload bit has been set.
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If the RTOS Timer Pre-Load register is programmed with 32°h0 while the Timer is counting, the Timer will continue to
count until it counts to 0. Then the Timer Start bit will be cleared. If the Timer Start bit is written when the RTOS Timer
Pre-Load register is 0, the Timer Start bit will be self-cleared.

19.8.1 EXTERNAL HARDWARE HALT

The Halt signal is an input signal to the block. This signal when asserted (high) and enabled in the Timer Control Reg-
ister will halt the counter. When this signal is de-asserted (low), the timer will continue to count.

19.8.2 FIRMWARE HALT

The Timer can also be halted by setting Firmware Timer Halt bit in the Timer Control Register.

19.9 RTOS Timer Registers

The registers listed in the Table 19-7, "RTOS Timer Registers Summary" are for a single instance of the RTOS Timer
block. The addresses of each register listed in this table are defined as a relative offset to the host “Base Address”
defined in Table 19-6, "RTOS Timer Registers Base Address Table".

TABLE 19-6: RTOS TIMER REGISTERS BASE ADDRESS TABLE

Instance Name Instance Host Address Space Base Address
Number
RTOS Timer 0 EC 32-bit internal 0000_7400h
address space

Note:  The Base Address indicates where the first register can be accessed in a particular address space for a
block instance.

TABLE 19-7: RTOS TIMER REGISTERS SUMMARY

Offset Register Name
00h RTOS Timer Count Value
04h RTOS Timer Pre-Load
08h Timer Control

19.9.1 RTOS TIMER COUNT VALUE

Offset 00h
. e Reset
Bits Description Type Default Event
31:0 Timer Count Value R 0b nSYSR
ST

This is the value of the RTOS Timer counter. This is the actual

Timer counter value.

Note: This register should be read as DWORD. There is no
latching mechanism of the upper bytes implemented, if
the register is accessed as byte/word. Reading the
register as byte/word may not give you true counter
value.
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19.9.2 RTOS TIMER PRE-LOAD
Offset 04h
. _— Reset
Bits Description Type Default Event
31:0 Timer Pre-Load Count Value R/W Oh nSYSR
ST
This is the pre load value for the counter.
This value is loaded in the timer counter after setting the Timer
Start bit or when the counter reloads if the Auto Reload bit is set.
Note:  This register must be programmed with new Pre-Load
count value before Timer Start bit is enabled. If this
sequence is not followed, the new Pre-Load count value
will only take effect when the counter expires if the Auto
Reload bit is set.
Note: Programming this register with 0’s will disable the
counter and clear the “start” bit if set.
19.9.3 TIMER CONTROL
Offset 08h
Bits Description Type Default Reset
31:5 RESERVED RES - -
4 Firmware Timer Halt R/W Oh nSYSR
ST
This bit gives the firmware the ability to halt the counter without
the use of the hardware Halt signal.
0: Do not halt the counter
1: Halt the counter
3 Ext Hardware Halt Enable R/W Oh nSYSR
ST
0: Do not allow hardware Halt signal to stop the counter.
1: Allow hardware Halt signal to stop the counter.
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Offset 08h

Bits Description Type Default Reset

2 Timer Start R/W Oh nSYSR
ST
This bit triggers the timer counter. The counter will operate until it
hits its terminating condition. This will clear this bit. It should be
noted that while operating in Auto Reload mode; there is no
terminating condition for the counter, so this bit will never clear.
Clearing this bit by firmware will reset the timer counter.

Setting this bit will:
Load the Pre-Load value into the counter.
Start the timer counter.

Clearing this bit will:
Reset the counter to 0.
Will not generate the interrupt.

The hardware will clear this bit for following conditions:
When One-Shot mode expires.
When TimerPreLoad = TimerCountValue=0

1 Auto Reload R/W Oh nSYSR
ST
This will select the action taken upon completing a count.

0: The counter will simply enter a done state and wait for further
control inputs. One-Shot mode.

1: The counter will automatically restart the count using the RTOS
Timer Pre-load value. Continuous mode.

0 Block Enable R/W Oh nSYSR

ST
This bit enables the block for operation.

0: This bit will gate Timer clock and go into its lowest power state.
Falling edge of this bit will clear all the timer logic and register bits
to default state.

1: This block will function normally.

Note: Registers are always accessible regardless of the state
of this bit.
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20.0 HIBERNATION TIMER

20.1 Introduction

The Hibernation Timer can generate a wake event to the Embedded Controller (EC) when it is in a hibernation mode.
This block supports wake events up to 2 hours in duration. The timer is a 16-bit binary count-down timer that can be
programmed in 30.5us and 0.125 second increments for period ranges of 30.5us to 2s or 0.125s to 136.5 minutes,
respectively. Writing a non-zero value to this register starts the counter from that value. A wake-up interrupt is generated
when the count reaches zero.

20.2 References

No references have been cited for this chapter

20.3 Terminology

No terms have been cited for this chapter.

20.4 Interface

This block is an IP block designed to be incorporated into a chip. It is designed to be accessed externally via the pin
interface and internally via a registered host interface. The following diagram illustrates the various interfaces to the
block.

FIGURE 20-1: HIBERNATION TIMER INTERFACE DIAGRAM
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20.5 Signal Description

There are no external signals for this block.

20.6 Host Interface

The registers defined for the Hibernation Timer are accessible by the various hosts as indicated in Section 20.10, "EC-
Only Registers".

20.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

20.7.1 POWER DOMAINS

Name Description

VTR The timer control logic and registers are all implemented on this single
power domain.

20.7.2 CLOCK INPUTS

Name Description

5Hz_CIlk This is the clock source to the timer logic. The Pre-scaler may be used
to adjust the minimum resolution per bit of the counter.

if the main oscillator is stopped then an external 32.768kHz clock source
must be active for the Hibernation Timer to continue to operate.

20.7.3 RESETS

Name Description

nSYSRST This reset signal, which is an input to this block, resets all the logic and
registers to their initial default state.

20.8 Interrupts

This section defines the interrupt Interface signals routed to the chip interrupt aggregator.

Each instance of the Hibernation Timer in the MEC142x can be used to generate interrupts and wake-up events when
the timer decrements to zero.

TABLE 20-1: INTERRUPT INTERFACE SIGNAL DESCRIPTION TABLE

Name Direction Description
HTIMER Output Signal indicating that the timer is enabled and decrements to 0.
This signal is used to generate an Hibernation Timer interrupt
event.
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20.9 Low Power Modes

The Hibernation Timer may be put into a low power state by the chip Power, Clocks, and Reset (PCR) circuitry.
The timer operates off of the 5Hz_Clk, and therefore will operate normally when 48 MHz Ring Oscillator is stopped.

The sleep enable inputs have no effect on the Hibernation Timer and the clock required outputs are only asserted during
register read/write cycles for as long as necessary to propagate updates to the block core.

20.10 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Hibernation Timer. The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the
EC-Only Register Base Address Table.

TABLE 20-2: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
Hibernation Timer 0 EC 32-bit internal 0000_9800h

address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 20-3: HIBERNATION TIMER SUMMARY

Offset Register Name
00h HTimer Preload Register
04h HTimer Control Register
08h HTimer Count Register

20.10.1  HTIMER PRELOAD REGISTER

Offset | 00h
. Iy Reset
Bits Description Type Default Event
15:0 | HT_PRELOAD R/W 000h nSYSR
This register is used to set the Hibernation Timer Preload value. ST

Writing this register to a non-zero value resets the down counter to
start counting down from this programmed value. Writing this regis-
ter to 0000h disables the hibernation counter. The resolution of this
timer is determined by the CTRL bit in the HTimer Control Register.
Writes to the HTimer Control Register are completed with an EC
bus cycle.
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20.10.2 HTIMER CONTROL REGISTER

Offset | 04h
. i Reset
Bits Description Type Default Event
15:1 | Reserved R - -
0 | CTRL R 0000h nSYSR
1= The Hibernation Timer has a resolution of 0.125s per LSB, which ST
yields a maximum time in excess of 2 hours.
0= The Hibernation Timer has a resolution of 30.5us per LSB, which
yields a maximum time of ~2seconds.
20.10.3 HTIMER COUNT REGISTER
Offset | 08h
. e Reset
Bits Description Type Default Event
15:0 | COUNT R 0000h nSYSR
The current state of the Hibernation Timer. ST
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21.0 RTC/WEEK TIMER

21.1 Introduction

The RTC/Week Alarm Interface provides two timekeeping functions: a Week Timer and a Sub-Week Timer. Both the
Week Timer and the Sub-Week Timer assert the Power-Up Event Output which automatically powers-up the system
from the G3 state. Features include:

» EC interrupts based on matching a counter value
* Repeating interrupts at 1 second and sub-1 second intervals
» System Wake capability on interrupts, including Wake from Deep Sleep.

21.2 Interface

This block’s connections are entirely internal to the chip.

FIGURE 21-1: /0 DIAGRAM OF BLOCK
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21.3 Signal Description

TABLE 21-1: SIGNAL DESCRIPTION TABLE

Name Direction Description

BGPO OUTPUT Battery-powered general purpose output
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TABLE 21-2: INTERNAL SIGNAL DESCRIPTION TABLE
Name Direction Description
POWER_UP_EVENT OUTPUT Signal to the VBAT-Powered Control Interface. When this signal is

asserted, the VCI output signal asserts. See Section 21.8, "Power-
Up Events".

21.4 Host Interface

The registers defined for the RTC/Week Timer are accessible only by the EC.

21.5 Power, Clocks and Resets

This section defines the Power, Clock, and Reset parameters of the block.

21.51 POWER DOMAINS
TABLE 21-3: POWER SOURCES
Name Description
VBAT This power well sources all of the internal registers and logic in this block.
VTR This power well sources only bus communication. The block continues to
operate internally while this rail is down.
2152 CLOCKS
TABLE 21-4: CLOCKS
Name Description
32KHz_Clk This 32KHz clock input drives all internal logic, and will be present at all
times that the VBAT well is powered.
2153 RESETS
TABLE 21-5: RESET SIGNALS
Name Description
VBAT_POR This reset signal is used reset all of the registers and logic in this block.
VTR_RESET# This reset signal is used to inhibit the bus communication logic, and iso-

lates this block from VTR powered circuitry on-chip. Otherwise it has no
effect on the internal state.
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21.6 Interrupts

TABLE 21-6: EC INTERRUPTS

Source Description

WEEK_ALARM_INT This interrupt is signaled to the Interrupt Aggregator when the Week
Alarm Counter Register is greater than or equal to the Week Timer Com-
pare Register. The interrupt signal is always generated by the RTC/Week
Timer if the block is enabled; the interrupt is enabled or disabled in the
Interrupt Aggregator.

SUB_WEEK_ALARM_INT This interrupt is signaled to the Interrupt Aggregator when the Sub-Week
Alarm Counter Register decrements from ‘1’ to ‘0. The interrupt signal is
always generated by the RTC/Week Timer if the block is enabled; the
interrupt is enabled or disabled in the Interrupt Aggregator.

ONE_SECOND This interrupt is signaled to the Interrupt Aggregator at an isochronous
rate of once per second. The interrupt signal is always generated by the
RTC/Week Timer if the block is enabled; the interrupt is enabled or dis-
abled in the Interrupt Aggregator.

SUB_SECOND This interrupt is signaled to the Interrupt Aggregator at an isochronous
rate programmable between 0.5Hz and 32.768KHz. The rate interrupts
are signaled is determined by the SPISR field in the Sub-Second Pro-
grammable Interrupt Select Register. See Table 21-10, "SPISR Encod-
ing". The interrupt signal is always generated by the RTC/Week Timer if
the block is enabled; the interrupt is enabled or disabled in the Interrupt
Aggregator.

SYSPWR_PRES This wake interrupt is signaled to the Interrupt Aggregator when an Alarm
event occurs. The associated GPIO pin Control Register must be pro-
grammed in order to configure the interrupt condition.

21.7 Low Power Modes

The RTC/Week Alarm has no low-power modes. It runs continuously while the VBAT well is powered.

21.8 Power-Up Events

The RTC/Week Timer POWER_UP_EVENT can be used to power up the system after a timed interval. The POW-
ER_UP_EVENT is routed to the VBAT-Powered Control Interface. The VCI_OUT pin that is part of the VClI is asserted
if the POWER_UP_EVENT is asserted.

The POWER_UP_EVENT can be asserted under the following two conditions:

1. The Week Alarm Counter Register is greater than or equal to the Week Timer Compare Register
2. The Sub-Week Alarm Counter Register decrements from ‘1’ to ‘0’

The assertion of the POWER_UP_EVENT is inhibited by the following two conditions:

1. The POWERUP_EN field in the Control Register is ‘0’

2. The SYSPWR_PRES_ENABLE field in the Sub-Week Control Register is ‘1’ and the SYSPWR_PRES input pin
is ‘0’. This option permits inhibiting a timeout causing a system wake during a deep sleep and draining the battery
if AC Power is not present.

Once a POWER_UP_EVENT is asserted the POWERUP_EN bit must be cleared to reset the output. Clearing
POWERUP_EN is necessary to avoid unintended power-up cycles.
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21.9 Description

The RTC/Week Alarm block provides battery-powered timekeeping functions, derived from a low-power 32KHz clock,
that operate even when the device’s main power is off. The block contains a set of counters that can be used to generate
one-shot and periodic interrupts to the EC for periods ranging from about 30 microseconds to over 8 years. The
RTC/Week Alarm can be used in conjunction with the VBAT-Powered Control Interface to power up a sleeping system
after a configurable period.

In addition to basic timekeeping, the RTC/Week Alarm block can be used to control the battery-powered general pur-
pose BGPO outputs.

21.9.1 INTERNAL COUNTERS
The RTC/Week Timer includes 3 counters:

21.9.11 28-bit Week Alarm Counter

This counter is 28 bits wide. The clock for this counter is the overflow of the Clock Divider, and as long as the RTC/Week
Timer is enabled, it is incremented at a 1 Hz rate.

Both an interrupt and a power-up event can be generated when the contents of this counter matches the contents of the
Week Timer Compare Register.

21.9.1.2 9-bit Sub-Week Alarm Counter

This counter is 9 bits wide. It is decremented by 1 at each tick of its selected clock. It can be configured either as a one-
shot or repeating event generator.
Both an interrupt and a power-up event can be generated when this counter decrements from 1 to 0.

The Sub-Week Alarm Counter can be configured with a number of different clock sources for its time base, derived from
either the Week Alarm Counter or the Clock Divider, by setting the SUBWEEK_TICK field of the Sub-Week Control Reg-

ister.

TABLE 21-7: SUB-WEEK ALARM COUNTER CLOCK
SU?I%EKEK— Source SPISR Frequency Iglun::t‘il:: “gi’:_::g:‘

0 Counter Disabled
0 Counter Disabled
1 2 Hz 500 ms 255.5 sec
2 4 Hz 250 ms 127.8 sec
3 8 Hz 125 ms 63.9 sec
4 16 Hz 62.5 31.9 sec
5 32 Hz 31.25ms 16.0 sec
6 64 Hz 15.6 ms 8 sec
7 128 Hz 7.8 ms 4 sec

1 Sub-Second
8 256 Hz 39ms 2 sec
9 512 Hz 1.95 ms 1 sec
10 1024 Hz 977 uS 499 ms
11 2048 Hz 488 uS 2495 ms
12 4096 Hz 244 uS 124.8 ms
13 8192 Hz 122 usS 62.4 ms
14 16.384 Khz 61.1 uS 31.2ms
15 32.768 KHz 30.5 S 15.6 ms

2 Second n/a 1Hz 1 sec 511 sec

3 Reserved

4 Week Counter n/a 125 Hz 8 sec 68.1 min

bit 3
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TABLE 21-7: SUB-WEEK ALARM COUNTER CLOCK (CONTINUED)

SUBWEEK _ Minimum Maximum
TICK Source SPISR Frequency Duration Duration
5 Week Counter n/a 31.25 Hz 32 sec 272.5 min
bit 5
6 Week Counter n/a 7.8125 Hz 128 sec 18.17 hour
bit 7
7 Week Counter n/a 1.95 Hz 512 sec 72.68 hour
bit 9

Note 1: The Week Alarm Counter must not be modified by firmware if Sub-Week Alarm Counter is using the Week
Alarm Counter as its clock source (i.e., the SUBWEEK_TICK field is set to any of the values 4, 5, 6 or 7).
The Sub-Week Alarm Counter must be disabled before changing the Week Alarm Counter. For example,
the following sequence may be used:
1. Write Oh to the Sub-Week Alarm Counter Register (disabling the Sub-Week Counter)
2. Write the Week Alarm Counter Register
3. Write a new value to the Sub-Week Alarm Counter Register, restarting the Sub-Week Counter

21.91.3 15-bit Clock Divider

This counter is 15 bits wide. The clock for this counter is 32KHz_Clk, and as long as the RTC/Week Timer is enabled,
it is incremented at 32.768KHz rate. The Clock Divider automatically The Clock Divider generates a clock out of 1 Hz
when the counter wraps from 7FFFh to Oh.

By selecting one of the 15 bits of the counter, using the Sub-Second Programmable Interrupt Select Register, the Clock
Divider can be used either to generate a time base for the Sub-Week Alarm Counter or as an isochronous interrupt to
the EC, the SUB_SECOND interrupt. See Table 21-10, "SPISR Encoding" for a list of available frequencies.

21.9.2 TIMER VALID STATUS

If power on reset occurs on the VBAT power rail while the main device power is off, the counters in the RTC/Week Alarm
are invalid. If firmware detects a POR on the VBAT power rail after a system boot, by checking the status bits in the
Power, Clocks and Resets registers, the RTC/Week Alarm block must be reinitialized.

21.93 APPLICATION NOTE: REGISTER TIMING

Register writes in the RTC/Week Alarm complete within two cycles of the 32KHz_Clk clock.The write completes even
if the main system clock is stopped before the two cycles of the 32K clock complete. Register reads complete in one
cycle of the internal bus clock.

All RTC/Week Alarm interrupts that are asserted within the same cycle of the 32KHz_CIk clock are synchronously
asserted to the EC.

2194 APPLICATION NOTE: USE OF THE WEEK TIMER AS A 43-BIT COUNTER

The Week Timer cannot be directly used as a 42-bit counter that is incremented directly by the 32.768KHz clock domain.
The upper 28 bits (28-bit Week Alarm Counter) are incremented at a 1Hz rate and the lower 16 bits (15-bit Clock Divider)
are incremented at a 32.768KHz rate, but the increments are not performed in parallel. In particular, the upper 28 bits
are incremented when the lower 15 bits increment from 0 to 1, so as long as the Clock Divider Register is 0 the two
registers together, treated as a single value, have a smaller value then before the lower register rolled over from 7FFFh
to Oh.

The following code can be used to treat the two registers as a single large counter. This example extracts a 32-bit value
from the middle of the 43-bit counter:

dword TIME STAMP (void)

{
AHB dword wct value;
AHB dword cd valuel;
AHB dword cd valueZ2;
dword irgEnableSave;
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//Disable interrupts
irgEnableSave = IRQ ENABLE;
IRQ ENABLE = 0;

//Read 15-bit clk divider reading register, save result in A
cd_valuel = WTIMER->CLOCK_ DIVIDER;

//Read 28 bit up-counter timer register, save result in B
wct _value = WTIMER->WEEK COUNTER TIMER;

//Read 15-bit clk divider reading register, save result in C
cd value2 = WTIMER->CLOCK DIVIDER;

if (0 == cd value2)
{

wct value = wct value + 1;

}

else if ( (cd value2 < cd valuel) || (0 == cd valuel))
{

wct_value = WTIMER->WEEK COUNTER_TIMER;
}

//Enable interrupts
IRQ ENABLE = irgEnableSave;

return (WTIMER BASE + ((wct_value << 10) | (cd_value2>>5)));

21.10 Runtime Registers

The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in
Runtime Register Base Address Table.

TABLE 21-8: RUNTIME REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
Week Alarm 0 EC 32-bit internal 0000_CC80h

Address Space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.
Add the register’s Offset to this value to obtain the direct address of the register.

TABLE 21-9: RUNTIME REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h Control Register
04h Week Alarm Counter Register
08h Week Timer Compare Register
0Ch Clock Divider Register
10h Sub-Second Programmable Interrupt Select Register
14h Sub-Week Control Register
18h Sub-Week Alarm Counter Register
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21.10.1

CONTROL REGISTER

Offset

00h

Bits

Description

Type

Default

Reset
Event

31:7

Reserved

POWERUP_EN

This bit controls the state of the Power-Up Event Output and
enables Week POWER-UP Event decoding in the VBAT-Powered
Control Interface on page 462. See Section 2.5.8, "Power-Up Event
Output," on page 307 for a functional description of the POWER-
UP_EN bit.

1=Power-Up Event Output Enabled
0=Power-Up Event Output Disabled and Reset

R/W

00h

VBAT
_POR

BGPO

VBAT-powered General Purpose Output Control that is used as part
of the VBAT-Powered Control Interface.

1=Output high
0=Output low

R/W

00h

VBAT
_POR

4:1

Reserved

WT_ENABILE

The WT_ENABLE bit is used to start and stop the Week Alarm
Counter Register and the Clock Divider Register.

The value in the Counter Register is held when the WT_ENABLE bit
is not asserted (‘0’) and the count is resumed from the last value
when the bit is asserted (‘1°).

The 15-Bit Clock Divider is reset to 00h and the RTC/Week Alarm
Interface is in its lowest power consumption state when the WT_EN-
ABLE bit is not asserted.

R/W

00h

VBAT
_POR

21.10.2

WEEK ALARM COUNTER REGISTER

Offset

04h

Bits

Description

Type

Default

Reset
Event

31:28

Reserved

27:0

WEEK_COUNTER

While the WT_ENABLE bit is ‘1’, this register is incremented at a 1
Hz rate. Writes of this register may require one second to take
effect. Reads return the current state of the register. Reads and
writes complete independently of the state of WT_ENABLE.

R/W

00h

VBAT
_POR
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21.10.3 WEEK TIMER COMPARE REGISTER

Offset | 08h
. s Reset
Bits Description Type Default Event
31:28 | Reserved R - -
27:0 | WEEK_COMPARE R/W FFFFFFFh | VBAT_
A Week Alarm Interrupt and a Week Alarm Power-Up Event are POR
asserted when the Week Alarm Counter Register is greater than or
equal to the contents of this register. Reads and writes complete
independently of the state of WT_ENABLE.
21.104 CLOCKDIVIDER REGISTER
Offset | OCh
Bits Description Type Default Reset
P yp Event
31:15 | Reserved - -
14:0 | CLOCK_DIVIDER - VBAT
Reads of this register return the current state of the Week Timer 15- _POR
bit clock divider.
21.10.5 SUB-SECOND PROGRAMMABLE INTERRUPT SELECT REGISTER
Offset | 10h
. s Reset
Bits Description Type Default Event
31:15 | Reserved R - -
3:0 | SPISR R/W 00h VBAT
This field determines the rate at which Sub-Second interrupt events _POR
are generated. Table 21-10, "SPISR Encoding" shows the relation
between the SPISR encoding and Sub-Second interrupt rate.
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TABLE 21-10: SPISR ENCODING

SPISR Value Sub-Second Interrupt Rate, Hz Interrupt Period

0 Interrupts disabled

1 2 500 ms
2 4 250 ms
3 8 125 ms
4 16 62.5 ms
5 32 31.25ms
6 64 15.63 ms
7 128 7.813 ms
8 256 3.906 ms
9 512 1.953 ms
10 1024 977 uS
11 2048 488 uS
12 4096 244 1S
13 8192 122 uS
14 16384 61 uS
15 32768 30.5 S

21.10.6 SUB-WEEK CONTROL REGISTER

Offset | 14h

. o Reset
Bits Description Type Default Event

31:10 | Reserved
SUBWEEK_TICK R/W 0 VBAT _

9:7 This field selects the clock source for the Sub-Week Counter. See POR
) Table 21-7, "Sub-Week Alarm Counter Clock" for the description of
the options for this field. See also Note 1.
AUTO_RELOAD R/W 0 VBAT _
POR
6 | 1= No reload occurs when the Sub-Week Counter expires
0= Reloads the SUBWEEK_COUNTER_LOAD field into the Sub-
Week Counter when the counter expires.
SYSPWR_PRES_ENABLE R/W 0 VBAT _
POR

Enables SYSPWR_PRES Pin to disable Week the Week timer and
Sub-Week Timer Power-Up Events from driving VCI_OUT high

5 | 1=The SYSPWR_PRES Pin input low disables both the Week timer
and Sub-Week Timer Power-Up Events from driving VCI_OUT
high

0=The SYSPWR_PRES Pin input has no effect on the Week timer
and Sub-Week Timer Power-Up Events driving VCI_OUT high
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Offset | 14h
. . Reset
Bits Description Type Default Event
4 SYSPWR_PRES_STATUS R - VBAT _
Current status of the SYSPWR_PRES pin. POR
3:2 | Reserved R - -
WEEK_TIMER_POWERUP_EVENT_STATUS R/WC 0 VBAT _
This bit is set to ‘1’ when the Week Alarm Counter Register is POR
greater than or equal the contents of the Week Timer Compare
1 Register and the POWERUP_EN is “1°.
Writes of ‘1’ clear this bit. Writes of ‘0’ have no effect.
Note: This bit does not have to be cleared to remove a Week
Timer Power-Up Event.
SUBWEEK_TIMER_POWERUP_EVENT_STATUS R/WC 0 VBAT _
This bit is set to ‘1’ when the Sub-Week Alarm Counter Register POR
decrements from ‘1’ to ‘0’ and the POWERUP_EN is ‘1°.
0
Writes of ‘1’ clear this bit. Writes of ‘0’ have no effect.
Note:  This bit MUST be cleared to remove a Sub-Week Timer
Power-Up Event.
21.10.7 SUB-WEEK ALARM COUNTER REGISTER
Offset | 18h
. . Reset
Bits Description Type Default Event
31:25 | Reserved R - -
24:16 | SUBWEEK_COUNTER_STATUS R 00h VBAT
Reads of this register return the current state of the 9-bit Sub-Week _POR
Alarm counter.
15:9 | Reserved R - -
8:0 | SUBWEEK_COUNTER_LOAD R/W 00h VBAT
Writes with a non-zero value to this field reload the 9-bit Sub-Week _POR
Alarm counter. Writes of 0 disable the counter.
If the Sub-Week Alarm counter decrements to 0 and the AUTO_RE-
LOAD bit is set, the value in this field is automatically loaded into the
Sub-Week Alarm counter.
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22.0 GPIO INTERFACE

221 General Description

The MEC142x GPIO Interface provides general purpose input monitoring and output control, as well as managing many
aspects of pin functionality; including, multi-function Pin Multiplexing Control, GPIO Direction control, PU/PD (PU_PD)
resistors, asynchronous wakeup and synchronous Interrupt Detection (int_det), GPIO Direction, and Polarity control, as
well as control of pin drive strength and slew rate.

Features of the GPIO Interface include:

* Inputs:
- Asynchronous rising and falling edge wakeup detection
- Interrupt High or Low Level

e On Output:
- Push Pull or Open Drain output

« Pull up or pull down resistor control

« Interrupt and wake capability available for all GPIOs

» Programmable pin drive strength and slew rate limiting

» Group- or individual control of GPIO data.

» Multiplexing of all multi-function pins are controlled by the GPIO interface

22.2 Block Diagram

The GPIO Interface Block Diagram shown in Figure 22-1 illustrates the functionality of a single MEC142x GPIO Inter-
face pin. The source for the Pin Multiplexing Control, Interrupt Detection (int_det), GPIO Direction, and Polarity con-
trols in Figure 22-1 is a Pin Control Register that is associated with each pin (see Section 22.6.1.1, "Pin Control
Register," on page 331).

FIGURE 22-1: GPIO INTERFACE BLOCK DIAGRAM
Input 3 (MUX = 11) e—— MUX |
—
Input 2 (MUX = 10) «— MUX Ll
[E—
Input 1 (MUX = 01) «—— MUX Ll
[E—
" GPIO Output MUX = 00
Write —» ™ gegister ( : GPIO Direction
Output 1 (MUX=01)i>i>
Read ¢«—————
ea Output 2 (MUX = 10) —ji> MUX L~ [ > GPIOxxx PIN
Output 3 (MUX = 11) —:E>

jz Interrupt Detection

Mux Control j(A
Polarity —¢ Interrupt
Detector
GPIO Input
Read Register
-
Interrupt
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22.3 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

22.3.1 POWER DOMAINS

Name Description

VTR The registers and logic in this block are powered by VTR.

22.3.2 CLOCK INPUTS

Name Description

48 MHz Ring Oscillator The 48 MHz Ring Oscillator is used for synchronizing the GPIO inputs.

22.3.3 RESETS

Name Description
nSYSRST This reset is asserted when VTR is applied.
nSIO_RESET This is an alternate reset condition, typically asserted when the main
power rail is asserted. This reset is used for VCC Power Well Emulation.

22.4 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

GPIO_Event Each pin in the GPIO Interface has the ability to generate an interrupt
event. This event may be used as a wake event.

The GPIO Interface can generate an interrupt source event on a high
level, low level, rising edge and falling edge, as configured by the
Interrupt Detection (int_det) bits in the Pin Control Register associated
with the GPIO signal function.

Note: The minimum pulse width required to generate an inter-
rupt/wakeup event is 5ns.

22.5 Description

The GPIO Interface refers to all the GPIOxxx pins implemented in the design. GPIO stands for General Purpose I/O.

The GPIO signals may be used by firmware to both monitor and control a pin in “bit-banged” mode. The GPIOs may be
individually controlled via their Pin Control Register or group controlled via the Output and Input GPIO registers. The
GPIO Output Control Select

The GPIO Pin control registers are used to select the alternate functions on GPIO pins (unless otherwise specified), to
control the buffer direction, strength, and polarity, to control the internal pull-ups and pull-downs, for VCC emulation, and
for selecting the event type that causes a GPIO interrupt.

The GPIO input is always live, even when an alternate function is selected. Firmware may read the GPIO input anytime
to see the value on the pin. In addition, the GPIO interrupt is always functional, and may be used for either the GPIO
itself or to support the alternate functions on the pin. See FIGURE 22-1: GPIO Interface Block Diagram on page 321.
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22.5.1 ACCESSING GPIOS

There are two ways to access GPIO output data. Bit [10] is used to determine which GPIO output data bit affects the
GPIO output pin.
» Grouped Output GPIO Data
- Outputs to individual GPIO ports are grouped into 32-bit GPIO Output Registers.
* Individual GPIO output data
- Alternatively, each GPIO output port is individually accessible via Bit [16] in the port’s Pin Control Register. On
reads, Bit [16] returns the programmed value, not the value on the pin.
There are two ways to access GPIO input data.

* Input GPIO Data

- Inputs from individual GPIO ports are grouped into 32-bit GPIO Input Registers and always reflect the current
state of the GPIO input from the pad.

* GPIO input from pad

- Alternatively, each GPIO input port is individually accessible via Bit [24] in the port’'s Pin Control Register. Bit
[24] always reflects the current state of GPIO input from the pad.

2252 GPIO INDEXING

Each GPIO signal function name consists of a 4-character prefix (“GPIO”) followed by a 3-digit octal-encoded index
number. In the MEC142x GPIO indexing is done sequentially starting from ‘GP10000.’

22.5.3 GPIO MULTIPLEXING

The GPIO Mux Control bits located in the Pin Control Register are used to support up to three alternate functions on
any GPIO pin. The following tables define all the GPIO Multiplexing Options implemented for each of the MEC142x

products.

22531 GPIO Multiplexing Options
MEC142x

GPIO Name (Octal) | Mux Control =00 | Mux Control =01 Mux Control =10 Mux Control =11
GPIO001 GPIO001 KSO05 32KHZ_OUT Reserved
GPI0002 GPI10002 PWM7 Reserved Reserved
GPIO003 GPIO003 SYSPWR_PRES Reserved Reserved
GPI0004 GPI10004 BGPO Reserved Reserved
GPIO005 GPIO005 SMBO00_DATA SMB00_DATA18 KSI2
GPIO006 GPIO006 SMB00_CLK SMB00_CLK18 KSI3
GPIO007 GPIO007 SMB01_DATA SMB01_DATA18 Reserved
GPIO010 GPIO010 SMBO01_CLK SMBO01_CLK18 Reserved
GPIOO011 GPIO011 nSMI nEMI_INT PWM4
GPIO012 GPIO012 SMB02_DATA SMB02_DATA18 Reserved
GPIO013 GPIO013 SMB02_CLK SMB02_CLK18 Reserved
GPIO014 GPIO014 NnRESET _IN Reserved Reserved
GPIO015 GPIO015 KSO001 PVT_CS# Reserved
GPIO016 GPIO016 KSO002 PVT_SCLK Reserved
GPIO017 GPIO017 KSO003 PVT_IOO0 Reserved
GP10020 GP10020 CMP_VINO Reserved Reserved
GPI10021 GPI10021 CMP_VIN1 Reserved Reserved
GPI0022 GPI0022 ADC5 PWM1 Reserved
GPIO023 GPIO023 ADC6 A20M TACH1
GPI10024 GPI10024 ADC7 Reserved Reserved
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MEC142x

GPIO Name (Octal)

Mux Control =00

Mux Control =01

Mux Control =10

Mux Control =11

GPI10025 GPI10025 KSOO07 Reserved Reserved
GPI10026 GPI10026 PS2_CLK1B Reserved Reserved
GPIO027 GPIO027 KSO000 PVT_lO1 Reserved
GPIO030 GPIO030 Reserved PWM4 Reserved
GPIO031 GPIO031 SPI_CS# PWM5 Reserved
GPIO032 GPIO032 SPI_CLK PWM6 Reserved
GPIO033 GPIO033 PECI_DAT SB_TSI_DAT Reserved
GPIO034 GPIO034 PCI_CLK ESPI_CLK Reserved
GPIO035 GPIO035 Reserved SB-TSI_CLK PWM3

GPIO036 GPIO036 VCI_OUT Reserved Reserved
GPIO040 GPIO040 LADO ESPI_IO0 Reserved
GPI0041 GPI0041 LAD1 ESPI_IO1 Reserved
GPIO042 GPIO042 LAD2 ESPI_I02 Reserved
GPIO043 GPIO043 LAD3 ESPI_IO3 Reserved
GPI0O044 GPI0044 LFRAME# ESPI_CS# Reserved
GPIO045 GPIO045 SMBO05_DATA KSO04 Reserved
GPIO046 GPIO046 SMB05_CLK KSO05 Reserved
GPIO047 GPIO047 SHD_CS1# KSO06 Reserved
GPIO050 GPIO050 TACHO Reserved Reserved
GPIO051 GPIO051 TACH1 Reserved Reserved
GPI10052 GPI10052 SPI_102 Reserved Reserved
GPIO053 GPIO053 PWMO SPI_IO0 Reserved
GPIO054 GPIO054 PWM1 SPI_101 Reserved
GPIO055 GPIO055 PWM2 KSO08 Reserved
GPIO056 GPIO056 PWM3 Reserved Reserved
GPIO057 GPIO057 VCC_PWRGD Reserved Reserved
GPIO060 GPIO060 KBRST Reserved Reserved
GPIO061 GPIO061 LPCPD# ESPI_RESET# Reserved
GPI10062 GPI10062 SPI_103 Reserved Reserved
GPIO063 GPIO063 SER_IRQ ESPI_ALERT# Reserved
GPI0064 GPI10064 LRESET# Reserved Reserved
(GP10065) Reserved ADC_VREF Reserved Reserved
GPIO066 GPIO066 KSO06 Reserved Reserved
GPIO067 GPIO067 CLKRUN# Reserved Reserved
GPIO100 GPIO100 nEC_SCI Reserved Reserved
GPIO101 GPIO101 KSO04 Reserved Reserved
GPI0102 GPI0102 KSO09 Reserved Reserved
GPIO103 GPIO103 VCC_PWRGD Reserved Reserved
GPIO104 GPIO104 LED2 Reserved Reserved
GPIO105 GPIO105 PS2_CLK1B PWMO Reserved
GPIO106 GPIO106 KSO10 PCIRST_OUTO# Reserved
GPIO107 GPIO107 nRESET_OUT Reserved Reserved
GPIO110 GPIO110 KSO11 TACH2 Reserved
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MEC142x
GPIO Name (Octal) | Mux Control Mux Control =01 Mux Control = Mux Control
GPIO111 GPIO111 KSO12 TACH3 Reserved
GPIO112 GPIO112 PS2_CLK1A KSO13 Reserved
GPIO113 GPIO113 PS2_DAT1A KSO14 Reserved
GPIO114 GPIO114 PS2_CLKO Reserved Reserved
GPIO115 GPIO115 PS2_DATO Reserved Reserved
GPIO116 GPIO116 TFDP_DATA UART_RX Reserved
GPIO117 GPIO117 TFDP_CLK UART_TX Reserved
GPI0120 GPI0120 CMP_VOUT1 Reserved Reserved
GPIO121 GPI10121 ADCO Reserved Reserved
GPI10122 GPI10122 ADCA1 Reserved Reserved
GPI0O123 GPIO123 SHD_CSO0# Reserved Reserved
GPIO124 GPIO124 CMP_VOUTO Reserved Reserved
GPIO125 GPIO125 KSO15 PCIRST_OUT1# Reserved
GPIO126 GPIO126 SHD_SCLK Reserved Reserved
GPIO127 GPIO127 PS2_DAT1B TACHO Reserved
GPIO130 GPIO130 SMBO03_DATA SMBO03_DATA18 Reserved
GPIO131 GPIO131 SMB03_CLK SMB03_CLK18 Reserved
GPIO132 GPIO132 KSO16 PCI_RESET# Reserved
GPIO133 GPIO133 SHD_100 Reserved Reserved
GPIO134 GPIO134 SHD_101 Reserved Reserved
GPIO135 GPIO135 SHD_102 Reserved Reserved
GPIO136 GPIO136 SHD_103 Reserved Reserved
GPIO140 GPIO140 KSO17 PWM5 Reserved
GPIO141 GPIO141 SMB04_DATA SMB04_DATA18 Reserved
GPIO142 GPIO142 SMB04_CLK SMB04_CLK18 Reserved
GPIO143 GPIO143 KSI0 DTR# Reserved
GPIO144 GPIO144 KSI1 DCD# Reserved
GPI0145 GPI10145 Reserved Reserved Reserved
GPIO146 GPIO146 Reserved Reserved Reserved
GPIO147 GPIO147 KSl4 DSR# Reserved
GPIO150 GPIO150 KSI5 RI# Reserved
GPIO151 GPIO151 KSI6 RTS# Reserved
GPIO152 GPIO152 KSI7 CTS# Reserved
GPIO153 GPIO153 ADC4 Reserved Reserved
GPIO154 GPIO154 ADC3 Reserved Reserved
GPIO155 GPIO155 ADC2 Reserved Reserved
GPIO156 GPIO156 LED1 Reserved Reserved
GPIO157 GPIO157 LEDO TST_CLK_OUT Reserved
GPIO160 GPIO160 PWM2 KSO08 PVT_IO3
GPI0161 GPIO161 KSO07 PVT_lO2 Reserved
GPI0162 GPI0162 VCIL_IN1# Reserved Reserved
GPIO163 GPIO163 VCI_INO# Reserved Reserved
GPIO164 GPIO164 VCI_OVRD_IN Reserved Reserved
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MEC142x
GPIO Name (Octal) | Mux Control =00 | Mux Control =01 Mux Control =10 Mux Control =11
GPIO165 GPIO165 CMP_VREFO Reserved Reserved
GPIO166 GPIO166 CMP_VREF1 UART_CLK Reserved
GPIO167 GPIO167 Reserved Reserved Reserved
2254 PIN CONTROL REGISTERS

Each GPIO has two Pin Control registers. The Pin Control Register, which is the primary register, is used to read the
value of the input data and set the output either high or low. It is used to select the alternate function via the Mux Control
bits, set the Polarity of the input, configure and enable the output buffer, configure the GPIO interrupt event source,
enable internal pull-up/pull-down resistors, and to enable VCC Emulation via the Power Gating Signals control bits. The
Pin Control Register 2 is used to configure the output buffer drive strength and slew rate.

The following tables define the default settings for the two Pin Control registers for each GPIO in each product group.

22541 Pin Control Register Defaults
MEC142x
. . Pin Control . Default
GPI0 Name | "o 0 | Register Dofault | Dot | Register2 | o i O | Drive
(Octal) Offset (Hex) (Hex) Function Offset (Hex) Strength
(Hex) (mA)
GPIO001 0004 00000000 GPIO001 504 00000010 4
GP10002 0008 00000000 GPIO002 508 00000010 4
GPIO003 000C 00001000 SYS- 50C 00000010 4
PWR_PRES
GPIO004 0010 00001000 BGPO 510 00000010 4
GPI0005 0014 00000000 GPIO005 514 00000010 4
GPIO006 0018 00000000 GPIO006 518 00000010 4
GPIO007 001C 00000000 GPIO007 51C 00000010 4
GPIO010 0020 00000000 GPIO010 520 00000010 4
GPIO011 0024 00000000 GPI0011 524 00000010 4
GPIO012 0028 00000000 GPIO012 528 00000010 4
GPIO013 002C 00000000 GPIO013 52C 00000010 4
GP10014 0030 00001000 NRESET_IN 530 00000010 4
GPIO015 0034 00000000 GPIO015 534 00000010 4
GPIO016 0038 00000000 GPIO016 538 00000010 4
GPI0O017 003C 00000000 GPIO017 53C 00000010 4
GPI0020 0040 00000000 GPI0020 540 00000010 4
GPI0021 0044 00000000 GPI0021 544 00000010 4
GP10022 0048 00000000 GPI10022 548 00000000 2
GPIO023 004C 00000000 GPIO023 54C 00000000 2
GPI0024 0050 00000000 GPI0024 550 00000000 2
GPIO025 0054 00000000 GPIO025 554 00000010 4
GPIO026 0058 00000000 GPIO026 558 00000010 4
GPIO027 005C 00000000 GPIO027 55C 00000010 4
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MEC142x
. . Pin Control . Default
(Octal) Offset (Hex) (Hex) Function Offset (Hex) Strength
(Hex) (mA)

GPIO030 0060 00000000 GPIO030 560 00000010 4
GPIO031 0064 00000000 GPIO031 564 00000010 4
GPIO032 0068 00000000 GPIO032 568 00000010 4
GPIO033 006C 00000000 GPIO033 56C 00000010 4
GPIO034 0070 00000000 GPIO034 570 00000010 4
GPIO035 0074 00000000 GPIO035 574 00000010 4
GPIO036 0078 00001000 VCI_OUT 578 00000020 8
GPIO040 0080 00000000 GPIO040 580 00000010 4
GPIO041 0084 00000000 GPIO041 584 00000010 4
GPIO042 0088 00000000 GPIO042 588 00000010 4
GPIO043 008C 00000000 GPIO043 58C 00000010 4
GPIO044 0090 00000000 GPIO044 590 00000010 4
GPIO045 0094 00000000 GPIO045 594 00000010 4
GPIO046 0098 00000000 GPIO046 598 00000010 4
GPIO047 009C 00000000 GPIO047 59C 00000010 4
GPIO050 00A0 00000000 GPIO050 5A0 00000010 4
GPIO051 00A4 00000000 GPIO051 5A4 00000010 4
GPIO052 00A8 00000000 GPIO052 5A8 00000010 4
GPIO053 00AC 00000000 GPIO053 5AC 00000010 4
GPIO054 00BO 00000000 GPIO054 5B0 00000010 4
GPIO055 00B4 00000000 GPIO055 5B4 00000010 4
GPIO056 00B8 00000000 GPIO056 5B8 00000010 4
GPIO057 00BC 00000000 GPIO057 5BC 00000010 4
GPIO060 0oco 00000000 GPIO060 5C0 00000010 4
GPIO061 00C4 00000000 GPIO061 5C4 00000010 4
GPIO062 0oCcs 00000000 GPI0062 5C8 00000010 4
GPIO063 oocc 00000000 GPIO063 5CC 00000010 4
GPIO064 00DO 00000000 GPI0O064 5D0 00000010 4

(GPIO065) 00D4 00001000 ADC_VREF 5D4 00000000 Reserved
GPIO066 00D8 00000000 GPIO066 5D8 00000010 4
GPIO067 ooDC 00000000 GPIO067 5DC 00000010 4
GPIO100 0100 00000000 GPIO100 5E0 00000010 4
GPIO101 0104 00000000 GPIO101 5E4 00000010 4
GPIO102 0108 00000000 GPIO102 5E8 00000010 4
GPIO103 010C 00000000 GPIO103 5EC 00000010 4
GPIO104 0110 00000000 GPIO104 5F0 00000010 4
GPIO105 0114 00000000 GPIO105 5F4 00000010 4
GPIO106 0118 00000000 GPIO106 5F8 00000010 4
GPIO107 011C 00000000 GPIO107 5FC 00000010 4
GPIO110 0120 00000000 GPIO110 600 00000010 4
GPIO111 0124 00000000 GPIO111 604 00000010 4
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MEC142x

. . Pin Control . Default

(Octal) Offset (Hex) (Hex) Function Offset (Hex) Strength
(Hex) (mA)

GPIO112 0128 00000000 GPIO112 608 00000010 4
GPIO113 012C 00000000 GPIO113 60C 00000010 4
GPIO114 0130 00000000 GPIO114 610 00000010 4
GPIO115 0134 00000000 GPIO115 614 00000010 4
GPIO116 0138 00000000 GPIO116 618 00000010 4
GPIO117 013C 00000000 GPIO117 61C 00000010 4
GPIO120 0140 00000000 GPIO120 620 00000010 4
GPIO121 0144 00000000 GPIO121 624 00000000 2
GPIO122 0148 00000000 GPIO122 628 00000000 2
GPIO123 014C 00000000 GPIO123 62C 00000010 4
GPIO124 0150 00000000 GPIO124 630 00000010 4
GPIO125 0154 00000000 GPIO125 634 00000010 4
GPIO126 0158 00000000 GPIO126 638 00000010 4
GPIO127 015C 00000000 GPIO127 63C 00000010 4
GPIO130 0160 00000000 GPIO130 640 00000010 4
GPIO131 0164 00000000 GPIO131 644 00000010 4
GPIO132 0168 00000000 GPIO132 648 00000010 4
GPIO133 016C 00000000 GPIO133 64C 00000010 4
GPIO134 0170 00000000 GPIO134 650 00000010 4
GPIO135 0174 00000000 GPIO135 654 00000010 4
GPIO136 0178 00000000 GPIO136 658 00000010 4
GPIO140 0180 00000000 GPIO140 660 00000010 4
GPIO141 0184 00000000 GPI1O141 664 00000010 4
GPIO142 0188 00000000 GPIO142 668 00000010 4
GPIO143 018C 00000000 GPIO143 66C 00000010 4
GPIO144 0190 00000000 GPIO144 670 00000010 4
GPIO145 0194 00000000 GPIO145 674 00000010 4
GPIO146 0198 00000000 GPIO146 678 00000010 4
GPIO147 019C 00000000 GPI10147 67C 00000010 4
GPIO150 01A0 00000000 GPIO150 680 00000010 4
GPIO151 01A4 00000000 GPIO151 684 00000010 4
GPIO152 01A8 00000000 GPIO152 688 00000010 4
GPIO153 01AC 00000000 GPIO153 68C 00000000 2
GPIO154 01BO 00000000 GPIO154 690 00000000 2
GPIO155 01B4 00000000 GPIO155 694 00000000 2
GPIO156 01B8 00000000 GPIO156 698 00000010 4
GPIO157 01BC 00000000 GPIO157 69C 00000010 4
GPIO160 01Co 00000000 GPIO160 6A0 00000010 4
GPIO161 01C4 00000000 GPIO161 6A4 00000010 4
GPIO162 01C8 00001000 VCIL_IN1# 6A8 00000010 4
GPIO163 01CC 00001000 VCI_INO# 6AC 00000010 4
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MEC142x
. . Pin Control . Default
GPIO Name | FIn Control | Pin Control Default Register 2 | __in Control Drive
Register Register Default - Register 2 Default
(Octal) Offset (Hex) (Hex) Function Offset (Hex) Strength
(Hex) (mA)
GPIO164 01D0 00001000 VCI_OVRD_IN 6B0 00000010 4
GPIO165 01D4 00000000 GPIO165 6B4 00000010 4
GPIO166 01D8 00000000 GPIO166 6B8 00000010 4
GPIO167 01DC 00000000 GPIO167 6BC 00000010 4

22.6 GPIO Registers

The registers listed in the Register Summary table are for a single instance of the MEC142x. The addresses of each
register listed in this table are defined as a relative offset to the host “Base Address” defined in the Register Base

Address Table.
TABLE 22-1: REGISTER BASE ADDRESS TABLE
Instance Name Instance Host Address Space Base Address
Number
GPIO 0 LPC/eSPI 1/O Note 22-2
0 EC 32-bit internal 0008_1000h
address space

Note 22-1 The Base Address indicates where the first register can be accessed in a particular address space
for a block instance.

Note 22-2 The GPIO registers may be accessed by the LPC Host via the EMI block via GPIO commands or by
direct access if enabled by firmware. See the firmware documentation for a description of this access
method.

TABLE 22-2: REGISTER SUMMARY
Offset Register Name
000h Reserved
(GPI10000 not implemented)

004h -01Ch | GPIO001-GPIO007 Pin Control Register

020h - 03Ch | GPIO010-GPIO017 Pin Control Register

040h - 05Ch | GPIO020-GPIO027 Pin Control Register

060h - 078h | GPIO030-GPIO036 Pin Control Register

080h - 09Ch | GPIO040-GPIO047 Pin Control Register

0AOh - 0BCh | GPIO050-GPIO057 Pin Control Register

0COh - ODCh | GPIO060-GPIO067 Pin Control Register

OEOh - OF8h | Reserved

(GPIO070-GPIO076 not implemented)
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TABLE 22-2: REGISTER SUMMARY (CONTINUED)

Offset Register Name

100h - 11Ch | GPIO100-GPIO107 Pin Control Register

120h - 13Ch | GPIO110-GPIO117 Pin Control Register

140h - 15Ch | GPIO120-GPIO127 Pin Control Register

160h - 178h | GPIO130-GPIO136 Pin Control Register

180h - 19Ch | GPIO140-GP10147 Pin Control Register

1A0h - 1BCh | GPIO150-GPIO157 Pin Control Register

1COh - 1DCh | GPIO160-GPI0167 Pin Control Register

280h Output GPI0[000:036]
(Note 22-3)

284h Output GPI0[040:076]
(Note 22-3)

288h Output GPIO[100:127]
(Note 22-3)

28Ch Output GPIO[140:176]
(Note 22-3)

300h Input GPIO[000:036]
(Note 22-3)

304h Input GPIO[040:076]
(Note 22-3)

308h Input GPIO[100:127]
(Note 22-3)

30Ch Input GPIO[140:176]
(Note 22-3)

504h - 51Ch | GPIO001-GPIO007 Pin Control Register 2

520h - 53Ch | GPIO010-GPIO017 Pin Control Register 2

540h - 55Ch | GP10020-GP10027 Pin Control Register 2

560h - 578h | GPIO030-GPIO036 Pin Control Register 2
(see Note 22-5 for limitations)

580h - 59Ch | GPIO040-GPIO047 Pin Control Register 2
(see Note 22-5 for limitations)

5A0h - 5BCh | GPIO050-GPI0057 Pin Control Register 2

5C0h - 5CCh | GPIO060-GPIO063 Pin Control Register 2
(see Note 22-5 for limitations)

5D0h Reserved
(GPI10064 not implemented - see Note 22-4)

5D4h - 5D8h | GPIO065-GPIO066 Pin Control Register 2

5DCh Reserved
(GPIO067 not implemented - see Note 22-4)
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TABLE 22-2: REGISTER SUMMARY (CONTINUED)
Offset Register Name
5EOh - 5F8h | Reserved
(GPI0O070-GPIO076 not implemented)
5EOh - 5FCh | GPIO100-GPI0107 Pin Control Register 2
600h - 61Ch | GPIO110-GPIO117 Pin Control Register 2
620h - 63Ch | GPIO120-GPIO127 Pin Control Register 2
640h - 658h | GPIO130-GPIO136 Pin Control Register 2
660h - 67Ch | GPIO140-GPIO147 Pin Control Register 2
680h - 69Ch | GPIO150-GPIO157 Pin Control Register 2
6A0h - 6BCh | GPIO160-GPIO167 Pin Control Register 2
Note 22-3 The GPIO input and output registers are LPC 1/O accessible via Region 0 of the EMI block. This
access is defined in the EMI Protocols chapter of the firmware specification.
Note 22-4  There is no Pin Control Register 2 for GPIO064 and GPIO067, which are PCI_PIO buffer type pins.
The drive strength and slew rate are not configurable on these pins.
Note 22-5 The drive strength and slew rate are not configurable for the LPC functions on GPIO034, GPIO061,
GPIO063, and GPIO40 - GPIO044 since they are controlled by the PCI_PIO type buffers.
2261 PIN CONTROL REGISTERS

Two Pin Control Registers are implemented for each GPIO. The Pin Control Register format is described in Section
22.6.1.1, "Pin Control Register," on page 331. The Pin Control Register 2 format is described in Section 22.6.1.2, "Pin
Control Register 2," on page 335. Pin Control Register address offsets and defaults for each product are defined in
Section 22.5.4.1, "Pin Control Register Defaults," on page 326.

22.6.1.1 Pin Control Register
Offset |See Table 22-2, "Register Summary"

. i Reset
Bits Description Type Default Event
31:25| RESERVED RES - -

24| GPIO input from pad R Note 22-6 |nSYSRST
On reads, Bit [24] reflects the state of GPIO input from the pad
regardless of setting of Bit [10].
Note:  This bit is forced high when the selected power well is off
as selected by the Power Gating Signal bits. See
bits[3:2].
23:17 | RESERVED RES - -
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Offset |See Table 22-2, "Register Summary"
. e Reset
Bits Description Type Default Event
16 | GPIO output data R/W Note 22-6 |nSYSRST
If enabled by the GPIO Output Control Select bit, the GPIO output (GPIO
data bit determines the level on the GPIO pin when the pin is config-| Output
ured for the GPIO output function. Control
Select =
On writes: 0)
If enabled via the GPIO Output Control Select
0: GPIO[X] out = ‘0’ R
1: GPIO[x] out = ‘1’ (GPIO
. . Output
Note: If disabled via the GPIO Output Control Select then the Control
GPIO[x] out pin is unaffected by writing this bit. Select=1)
On reads:
Bit [16] returns the last programmed value, not the value on the pin.
15| RESERVED RES - -
14| GPIO input disable R/W Note 22-6 |nSYSRST
This bit can be used to support undervoltage functionality.
1=disable input
0=do not disable input
13:12 | Mux Control R/W Note 22-6 |nSYSRST
The Mux Control field determines the active signal function for a pin.
00 = GPIO Function Selected
01 = Signal Function 1 Selected
10 = Signal Function 2 Selected
11 = Signal Function 3 Selected
11 | Polarity R/W Note 22-6 |nSYSRST
0 = Non-inverted
1 = Inverted

When the Polarity bit is set to ‘1’ and the Mux Control bits are greater
than ‘00, the selected signal function outputs are inverted and Inter-
rupt Detection (int_det) sense defined in Table 22-3, "Edge Enable
and Interrupt Detection Bits Definition" is inverted. When the Mux
Control field selects the GPIO signal function (Mux = ‘00’), the Polar-
ity bit does not effect the output. Regardless of the state of the Mux
Control field and the Polarity bit, the state of the pin is always
reported without inversion in the GPIO input register.
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Offset

See Table 22-2, "Register Summary"

Bits

Description

Type

Default

Reset
Event

10

GPIO Output Control Select

Every GPIO has two mechanisms to set a GPIO data output: Output
GPIO Bit located in the grouped GPIO Output Registers and the sin-
gle GPIO output data bit located in bit 16 of this register.

This control bit determines the source of the GPIO output.

0 = Pin Control Bit[16] GPIO output data bit enabled

When this bit is zero the single GPIO output data bit is enabled.
(GPIO output data is R/W capable and the Grouped Output GPIO is
disabled (i.e., Read-Only).

1 = Grouped Output GPIO enable

When this bit is one the GPIO output data write is disabled (i.e.,
Read-Only) and the Grouped Output GPIO is enabled (i.e., R/W).

Note:  See description in Section 22.5.1, "Accessing GPIOs".

R/W

Note 22-6

nSYSRST

GPIO Direction
0 = Input
1 = Output

The GPIO Direction bit controls the buffer direction only when the
Mux Control field is ‘00’ selecting the pin signal function to be
GPIO. When the Mux Control field is greater than ‘00’ (i.e., a non-
GPIO signal function is selected) the GPIO Direction bit has no
affect and the selected signal function logic directly controls the pin
direction.

R/W

Note 22-6

nSYSRST

Output Buffer Type

0 = Push-Pull
1 = Open Drain

Note:  Unless explicitly stated otherwise, pins with (I/O/OD) or
(O/OD) in their buffer type column in the tables in are
compliant with the following Programmable OD/PP Multi-
plexing Design Rule: Each compliant pin has a program-
mable open drain/push-pull buffer controlled by the
Output Buffer Type bit in the associated Pin Control
Register. The state of this bit controls the mode of the
interface buffer for all selected functions, including the
GPIO function.

R/W

Note 22-6

nSYSRST

Edge Enable (edge_en)

0 = Edge detection disabled
1 = Edge detection enabled

Note: See Table 22-3, "Edge Enable and Interrupt Detection

Bits Definition".

R/W

Note 22-6

nSYSRST
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Offset |See Table 22-2, "Register Summary"
. i Reset
Bits Description Type Default Event
6:4 | Interrupt Detection (int_det) R/W Note 22-6 |nSYSRST
The interrupt detection bits determine the event that generates a
GPIO_Event.
Note: See Table 22-3, "Edge Enable and Interrupt Detection
Bits Definition".
Note:  Since the GPIO input is always available, even when the
GPIO is not selected as the alternate function, the GPIO
interrupts may be used for detecting pin activity on alter-
nate functions. The only exception to this is the analog
functions (e.g., ADC, Comparator inputs)
3:2 | Power Gating Signals R/W Note 22-6 |nSYSRST
The Power Gating Signals provide the chip Power Emulation
options. The pin will be tristated when the selected power well is off
(i.e., gated) as indicated.
The Emulated Power Well column defined in Pin Multiplexing tables
indicates the emulation options supported for each signal. The Sig-
nal Power Well column defines the buffer power supply per function.
Note:  Note that all GPIOs support Power Gating unless other-
wise noted.
00 = VTR
The output buffer is tristated when VTRGD = 0.
01=VCC
The output buffer is tristate when VCC_PWRGD = 0.
10 = Reserved
11 = Reserved
1:0 | PU/PD (PU_PD) R/W Note 22-6 |nSYSRST
These bits are used to enable an internal pull-up or pull-down resis-
tor device on the pin.
00 = None. Pin tristates when no active driver is present on the pin.
01 = Pull Up Enabled
10 = Pull Down Enabled (Note 22-7)
11 = Repeater mode. Pin is kept at previous voltage level when no
active driver is present on the pin.
Note 22-6 See Section 22.5.4, "Pin Control Registers," on page 326 for the offset and default values for each
GPIO Pin Control Register.
Note 22-7 The internal pull-down control should not be selected when configured for an LPC function, which

uses the PCI_PIO buffer. Signals with PCI_PIO buffer type do not have an internal pull-down. This

configuration option has no effect on the pin.
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TABLE 22-3: EDGE ENABLE AND INTERRUPT DETECTION BITS DEFINITION
Ei:nsl’)?e Interrupt Detection Bits
Selected Function

D7 D6 D5 D4

0 0 0 0 Low Level Sensitive

0 0 0 1 High Level Sensitive

0 0 1 0 Reserved

0 0 1 1 Reserved

0 1 0 0 Interrupt events are disabled

0 1 0 1 Reserved

0 1 1 0 Reserved

0 1 1 1 Reserved

1 1 0 1 Rising Edge Triggered

1 1 1 0 Falling Edge Triggered

1 1 1 1 Either Edge Triggered

the ring when the ring is shut down.

Note:  Only edge triggered interrupts can wake up the main ring oscillator. The GPIO must be enabled for edge-
triggered interrupts and the GPIO interrupt must be enabled in the interrupt aggregator in order to wake up

APPLICATION NOTE:

1. Al GPIO interrupt detection configurations default to '0000', which is low level interrupt. Having interrupt detection
enabled will un-gated the clock to the GPIO module whenever the interrupt is active, which increases power con-
sumption. Interrupt detection should be disabled when not required to save power; this is especially true for pin

interfaces (i.e., LPC).

2. Changing the configuration of the Interrupt edge and detection bits may generate an interrupt if it is enabled. The
GPIO should be configured and associated status bits should be cleared before enabling the Interrupt.

22.6.1.2  Pin Control Register 2
Offset See Note 22-6
. Iy Reset
Bits Description Type Default Event
31:6 | RESERVED RES - -
5:4 | Drive Strength R/W 00 nSYSRST

00 =2mA
01 =4mA
10 = 8mA
11 =12mA

These bits are used to select the drive strength on the pin.
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Offset

See Note 22-6

Bits

Description

Type

Default

Reset
Event

3:1

RESERVED

RES

Slew Rate

This bit is used to select the slew rate on the pin.

0 = slow (half frequency)
1 = fast

R/W

nSYSRST

22.6.2

GPIO OUTPUT REGISTERS

If enabled by the GPIO Output Control Select bit, the grouped GPIO Output bits determine the level on the GPIO pin

when the pin is configured for the GPIO output function.

On writes:

If enabled via the GPIO Output Control Select
0: GPIO[x] out = ‘0’
1: GPIO[x] out = ‘1’

If disabled via the GPIO Output Control Select then the GPIO[x] out pin is unaffected by writing the corresponding GPIO
bit in the grouped Output GPIO[xxx:yyy] register.

On reads:
The GPIO output bit in the grouped Output GPIO[xxx:yyy] register returns the last programmed value, not the value on
the pin.
Note: Bits associated with GPIOs not implemented are Reserved. I
22.6.2.1 Output GPIO[000:036]
Offset 280h (Note 22-3)
. o Reset
Bits Description Type Default Event
31 | RESERVED RES - -
30:24 | GPIO[036:030] Output R/W 00h nSYSRST
23:16 | GPIO[027:020] Output R/W 00h nSYSRST
15:8 | GPIO[017:010] Output R/W 00h nSYSRST
7:0 | GPIO[007:000] Output R/W 00h nSYSRST
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22.6.2.2 Output GPIO[040:076]
Offset 284h (Note 22-3)
Bits Description Type Default Reset
P yp Event
31:24 | RESERVED RES - -
23:16 | GPIO[067:060] Output R/W 00h nSYSRST
Note: GPIO064 and GPIO067 are not implemented. Firm-
ware should always write 0 to these locations.
15:8 | GPIO[057:050] Output R/W 00h nSYSRST
7:0 | GPIO[047:040] Output R/W 00h nSYSRST
22.6.2.3 Output GPIO[100:127]
Offset 288h (Note 22-3)
. . Reset
Bits Description Type Default Event
31 | RESERVED RES - -
30:24 | GPIO[136:130] Output R/W 00h nSYSRST
23:16 | GPIO[127:120] Output R/W 00h nSYSRST
15:8 | GPIO[117:110] Output R/W 00h nSYSRST
7:0 | GPIO[107:100] Output R/W 00h nSYSRST
226.24 Output GPI10[140:176]
Offset 28Ch (Note 22-3)
Bits Description Type Default Reset
P yp Event
31:23 | RESERVED RES - -
22:16 | GPIO[166:160] Output R/W 00h nSYSRST
15:8 | GPIO[157:150] Output R/W 00h nSYSRST
7:0 | GPIO[147:140] Output R/W 00h nSYSRST
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22.6.3 GPIO INPUT REGISTERS

The GPIO Input Registers can always be used to read the state of a pin, even when the pin is in an output mode and/or
when a signal function other than the GPIO signal function is selected; i.e., the Pin Control Register Mux Control bits
are not equal to ‘00.’

The MSbit of the Input GPIO registers have been implemented as a read/write scratch pad bit to support processor spe-
cific instructions.

Note: Bits associated with GPIOs that are not implemented are shown as Reserved. I

22.6.3.1  Input GPIO[000:036]

Offset 300h (Note 22-3)

Bits Description Type Default E::ﬁ:
31 | Scratchpad Bit R/W 0Ob nSYSRST
30:24 | GPIO[036:030] Input R 00h NSYSRST
23:16 | GPIO[027:020] Input R 00h nSYSRST
15:8 | GPIO[017:010] Input R 00h nSYSRST
7:0 | GPIO[007:000] Input R 00h nSYSRST

22.6.3.2 Input GPI1O[040:076]
Offset 304h (Note 22-3)

Bits Description Type Default E::E:

31 | Scratchpad Bit R/W Ob nSYSRST
30:24 | RESERVED R - -
23:16 | GPIO[067:060] Input R 00h NSYSRST
Note: GPIO064 and GPIO067 are not implemented.

15:8 | GPIO[057:050] Input R 00h nSYSRST
7:0 | GPIO[047:040] Input R 00h NSYSRST
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22.6.3.3 Input GPIO[100:127]
Offset 308h (Note 22-3)
Bits Description Type Default Reset
P yp Event
31 | Scratchpad Bit R/W 0b nSYSRST
30:24 | GPIO[136:130] Input R 00h nSYSRST
23:16 | GPIO[127:120] Input R 00h nSYSRST
15:8 | GPIO[117:110] Input R 00h nSYSRST
7:0 | GPIO[107:100] Input R 00h nSYSRST
22.6.34 Input GPIO[140:176]
Offset 30Ch(Note 22-3)
. o Reset
Bits Description Type Default Event
31 | Scratchpad Bit R/W 0b nSYSRST
32:16 | GPIO[166:160] Input 00h nSYSRST
15:8 | GPIO[157:150] Input 00h nSYSRST
7:0 | GPIO[147:140] Input 00h nSYSRST
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23.0 SMBUS INTERFACE

23.1 Introduction

The MEC142x SMBus Interface includes five instances of the SMBus controller core. This chapter describes aspects

of the SMBus Interface that are unique to the MEC142x instantiations of this core; including, Power Domain, Resets,

Clocks, Interrupts, Registers and the Physical Interface. For a General Description, Features, Block Diagram, Func-

tional Description, Registers Interface and other core-specific details, see Ref [1] (note: in this chapter, italicized text

typically refers to SMBus controller core interface elements as described in Ref [1]).

23.2 References

1. SMBus Controller Core with Network Layer Support (SMB2) - 16MHz 12C Baud Clock®, Revision 3.52, Core-Level
Architecture Specification, MCHP, 10/25/13

23.3 Terminology

There is no terminology defined for this chapter.

23.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface. In
addition, this block is equipped with

FIGURE 23-1: /0 DIAGRAM OF BLOCK

Host Interface SMBus Interface

-

DMA Interface
l . Signal Description

Power, Clocks and Reset

L

Interrupts

23.5 Signal Description

The pin signals are defined in Section 2.0, "Pin Configuration," on page 12.

23.6 Host Interface

The registers defined for the SMBus Interface are accessible as indicated in Section 23.12, "SMBus Registers".
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23.7 DMA Interface

This block is designed to communicate with the Internal DMA Controller. This feature is defined in the SMBus Controller
Core Interface specification (See Ref [1]).

Note: For a description of the Internal DMA Controller implemented in this design see Chapter 24.0, "Internal
DMA Controller".

23.8 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

23.8.1 POWER DOMAINS

Name Description

VTR This power well sources all of the registers and logic in this block, except
where noted.

23.8.2 CLOCK INPUTS

Name Description

48 MHz Ring Oscillator This is the clock signal drives the SMBus controller core. The core also
uses this clock to generate the SMB_CLK on the pin interface.

16MHz_Clk This is the clock signal is used for baud rate generation.

23.8.3 RESETS

Name Description

nSYSRST This reset signal resets all of the registers and logic in the SMBus
controller core.

23.9 Interrupts

Source Description

SMB_WAKE The SMBus_Wake event is generated when a valid SMBus START
sequence is detected on the SMBus pin interface.

SMB SMBus Activity Interrupt Event

23.10 Low Power Modes

The SMBus Interface may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry. If an
SMBus START is detected while the SMBus block is in a low power state the block will generate the SMB_WAKE event.
In enabled in the Jump Table Vectored Interrupt Controller (JTVIC) on page 162, this event may be used to wake the
chip from a low power sleep state.
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23.11 Description

23.11.1  SMBUS CONTROLLER CORE
The MEC142x SMBus Interface behavior is defined in the SMBus Controller Core Interface specification (See Ref [1]).

23.11.2 PHYSICAL INTERFACE
23.11.2.1  Overview

The Physical Interface for the SMBus controller core is configurable for up to 15 ports as defined below in SMBus Port
Selection.

Each of the 3 SMBus controllers can be connected to any of the ports defined in the table. The PORT SEL [3:0] bits in
each controller will appear the same (Table 23-1). The default for each field is Fh, Reserved, which means that the SMB
controller is not connected to a port.

An SMB port should be connected to a single controller. An attempt to configure the PORT SEL [3:0] bits in one con-
troller to a value already assigned to another controller may result in unexpected results.

The port signal-function names and pin numbers are defined in the Pin Configuration chapter. The SMBus port selec-
tion is made using the PORT SEL [3:0] bits in the Configuration Register as described in Ref [1] and in the subsections
that follow.

For SMBus port signal functions that are alternate functions of GPIO pins, the buffer type for these pins must be con-
figured as open-drain outputs when the port is selected as defined in SMBus Port Selection. For more information
regarding the SMBus controller core see Section 2.2, “Physical Interface” in Ref[1].

23.11.2.2 SMBus Port Selection

TABLE 23-1: SMBUS PORT SELECTION

PORT SEL [3:0]
PORT (Note 1)

3 2 1 0

0 0 0 0 SMBO0O0 (3.3V or 1.8V, Note 2)
0 0 0 1 SMBO1 (3.3V or 1.8V, Note 2)
0 0 1 0 SMBO02 (3.3V or 1.8V, Note 2)
0 0 1 1 SMBO03 (3.3V or 1.8V, Note 2)
0 1 0 0 SMBO04 (3.3V or 1.8V, Note 2)
0 1 0 1 SB-TSI

0 1 1 0 SMBO5 (3.3V or 1.8V, Note 3)

0111b - 1111b Reserved

Note 1: See Pin Configuration chapter for a description of the SMBus pin configuration.

2: The SMBOO to SMBO04 Ports have the option to be configured for either 3.3V or 1.8V signaling. This selec-
tion is determined by the GPIO alternate function mux. SMBxx_DATA/SMBxx_CLK are 3.3V 1/O signaling.
SMBxx_DATA18/SMBxx_CLK18 are 1.8V I/O signaling.

3: The SMBO05 Port operates at the voltage of the power region it is in. It does not have the option to be config-
ured for either 3.3V or 1.8V signaling through the GPIO alternate function mux.
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23.12 SMBus Registers

The registers listed in the SMBus Core Register Summary table in the SMBus Controller Core Interface specification
(Ref [1]) are for a single instance of the SMBus Controller Core. The addresses of each register listed in this table are
defined as a relative offset to the host “Base Address” defined in the following table:

TABLE 23-2: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number

SMBus Controller 0 EC 32-bit internal 0000_1800h
address space

SMBus Controller 1 EC 32-bit internal 0000_ACO00h
address space

SMBus Controller 2 EC 32-bit internal 0000_B000Oh
address space

SMBus Controller 3 EC 32-bit internal 0000_B400h
address space

SMBus Controller 4 EC 32-bit internal 0000_C000h
address space

Note:  The Base Address indicates where the first register can be accessed in a particular address space for a
block instance.
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24.0 INTERNAL DMA CONTROLLER

241 Features

* Supports Memory-to-Memory BYTE, WORD, and DWORD transfers

» Used to Perform DMA transactions for DMA capable hardware IP blocks

» Supports 11 DMA Channels that may be configured for any Hardware Device or Memory transfer
» Channel 0 Supports CRC-32 generation

24.2 Introduction

The Internal DMA Controller transfers data to/from the source from/to the destination. The firmware is responsible for
setting up each channel. Afterwards either the firmware or the hardware may perform the flow control. The hardware
flow control exists entirely inside the source device. Each transfer may be 1, 2, or 4 bytes in size, so long as the device
supports a transfer of that size. Every device must be on the internal 32-bit address space.

24.3 References

No references have been cited for this chapter

24.4 Terminology

TABLE 24-1: TERMINOLOGY

Term Definition

DMA Transfer This is a complete DMA Transfer which is done after the Master Device
terminates the transfer, the Firmware Aborts the transfer or the DMA
reaches its transfer limit.

A DMA Transfer may consist of one or more data packets.

Data Packet Each data packet may be composed of 1, 2, or 4 bytes. The size of the
data packet is limited by the max size supported by both the source and
the destination. Both source and destination will transfer the same num-
ber of bytes per packet.

Channel The Channel is responsible for end-to-end (source-to-destination) Data
Packet delivery.

Device A Device may refer to a Master or Slave connected to the DMA Channel.
Each DMA Channel may be assigned one or more devices.

Master Device This is the master of the DMA, which determines when it is active.
The Firmware is the master while operating in Firmware Flow Control.
The Hardware is the master while operating in Hardware Flow Control.

The Master Device in Hardware Mode is selected by DMA Channel Con-
trol:Hardware Flow Control Device. It is the index of the Flow Control
Port.

Slave Device The Slave Device is defined as the device associated with the targeted
Memory Address.
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TABLE 24-1: TERMINOLOGY (CONTINUED)

Term Definition

Source The DMA Controller moves data from the Source to the Destination. The
Source provides the data. The Source may be either the Master or Slave
Controller.

Destination The DMA Controller moves data from the Source to the Destination. The
Destination receives the data. The Destination may be either the Master
or Slave Controller.

24.5 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 24-1: INTERNAL DMA CONTROLLER I/O DIAGRAM

Internal DMA Controller

Host Interface

f—-

DMA Interface

Power, Clocks and Reset

L.

Interrupts

2451 SIGNAL DESCRIPTION

This block doesn’t have any external signals that may be routed to the pin interface. This DMA Controller is intended to
be used internally to transfer large amounts of data without the embedded controller being actively involved in the trans-
fer.

2452 HOST INTERFACE

The registers defined for the Internal DMA Controller are accessible by the various hosts as indicated in Section 24.10,
"DMA Main Registers".

2453 DMA INTERFACE

Each DMA Master Device that may engage in a DMA transfer must have a compliant DMA interface. The following table
lists the DMA Devices in the MEC142x.
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TABLE 24-2: DMA CONTROLLER DEVICE SELECTION

Device Name Dev:;it'i u1n)1ber Controller Source

SMBus 0 Controller 0 Slave

1 Master
SMBus 1 Controller 2 Slave

3 Master
SMBus 2 Controller 4 Slave

5 Master
QuadSPI Master Controller 6 Transmit

7 Receive
SMBus 3 Controller 8 Slave

9 Master
SMBus 4 Controller 10 Slave

11 Master
SMBus 5 Controller 12 Slave

13 Master

Note 1: The Device Number is programmed into field HARDWARE_FLOW_CONTROL_DEVICE of the DMA Chan-
nel N Control Register register.

24.6 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

24.6.1 POWER DOMAINS

Name Description

VTR This power well sources all of the registers and logic in this block, except
where noted.

246.2 CLOCK INPUTS

Name Description

48 MHz Ring Oscillator This clock signal drives selected logic (e.g., counters).

DS00002343C-page 346 © 2017 Microchip Technology Inc.



MEC142x

246.3 RESETS

Name Description
nSYSRST This reset signal resets all of the registers and logic in this block.
DMA_RESET This reset is generated if either the nSYSRST is asserted or the
SOFT_RESET is asserted.

24.7 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

DMAO Direct Memory Access Channel 0
This signal is generated by the STATUS_DONE bit.

DMA1 Direct Memory Access Channel 1
This signal is generated by the STATUS_DONE bit.

DMA2 Direct Memory Access Channel 2
This signal is generated by the STATUS_DONE bit.

DMA3 Direct Memory Access Channel 3
This signal is generated by the STATUS_DONE bit.

DMA4 Direct Memory Access Channel 4
This signal is generated by the STATUS_DONE bit.

DMA5 Direct Memory Access Channel 5
This signal is generated by the STATUS_DONE bit.

DMAG6 Direct Memory Access Channel 6
This signal is generated by the STATUS_DONE bit.

DMA7 Direct Memory Access Channel 7
This signal is generated by the STATUS_DONE bit.

DMAS8 Direct Memory Access Channel 8
This signal is generated by the STATUS_DONE bit.

DMA9 Direct Memory Access Channel 9
This signal is generated by the STATUS_DONE bit.

DMA10 Direct Memory Access Channel 10
This signal is generated by the STATUS_DONE bit.

24.8 Low Power Modes

The Internal DMA Controller may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

When the block is commanded to go to sleep it will place the DMA block into sleep mode only after all transactions on
the DMA have been completed. For Firmware Flow Controlled transactions, the DMA will wait until it hits its terminal
count and clears the Go control bit. For Hardware Flow Control, the DMA will go to sleep after either the terminal count
is hit, or the Master device flags the terminate signal.
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24.9 Description

The MEC142x features a multi-channel DMA controller. The DMA controller can autonomously move data from/to any
DMA capable master device to/from any populated memory location. This mechanism allows hardware IP blocks to
transfer large amounts of data into or out of memory without EC intervention.

The DMA has the following characteristics:

» Data is only moved 1 Data Packet at a time

» Data only moves between devices on the accessible via the internal 32-bit address space

» Each DMA Channel may be configured to communicate with any DMA capable device on the 32-bit internal
address space. Each device has been assigned a device number. See Section 24.5.3, "DMA Interface," on
page 345.

The controller will accesses SRAM buffers only with incrementing addresses (that is, it cannot start at the top of a buffer,
nor does it handle circular buffers automatically). The controller does not handle chaining (that is, automatically starting
a new DMA transfer when one finishes).

A DMA Channel can optionally generate a CRC-32 on the data transfered by the Channel.

24.9.1 CONFIGURATION
The DMA Controller is enabled via the ACTIVATE bit in DMA Main Control Register register.

Each DMA Channel must also be individually enabled via the CHANNEL_ACTIVATE bit in the DMA Channel N Activate
Register to be operational.

Before starting a DMA transaction on a DMA Channel the host must assign a DMA Master to the channel via bits[15:9]
HARDWARE_FLOW_CONTROL_DEVICE. The host must not configure two different channels to the same DMA Mas-
ter at the same time.

Data will be transfered between the DMA Master, starting at the programmed DEVICE_ADDRESS, and the targeted
memory location, starting at the MEMORY_START_ADDRESS. The address for either the DMA Master or the targeted
memory location may remain static or it may increment. To enable the DMA Master to increment its address set the
INCREMENT_DEVICE_ADDRESS bit. To enable the targeted memory location to increment its addresses set the
INCREMENT_MEMORY_ADDRESS. The DMA transfer will continue as long as the target memory address being
accessed is less than the MEMORY_END_ADDRESS. If the DMA Controller detects that the memory location it is
attempting to access on the Target is equal to the MEMORY_END_ADDRESS it will notify the DMA Master that the
transaction is done. Otherwise the Data will be transferred in packets. The size of the packet is determined by the
TRANSFER_SIZE.

249.2 OPERATION
The DMA Controller is designed to move data from one memory location to another.

24.9.2.1 Establishing a Connection

A DMA Master will initiate a DMA Transaction by requesting access to a channel. The DMA arbiter, which evaluates
each channel request using a basic round robin algorithm, will grant access to the DMA master. Once granted, the chan-
nel will hold the grant until it decides to release it, by notifying the DMA Controller that it is done.

Note: If Firmware wants to prevent any other channels from being granted while it is active it can set the
LOCK_CHANNEL bit.

24922 Initiating a Transfer
Once a connection is established the DMA Master will issue a DMA request to start a DMA transfer.

Firmware can initiate a transaction by setting the TRANSFER_GO bit. The DMA transfer will remain active until either
the Master issues a Terminate or the DMA Controller signals that the transfer is DONE. Firmware may terminate a trans-
action by setting the TRANSFER_ABORT bit.

Note:  Before initiating a DMA transaction via firmware the hardware flow control must be disabled via the DIS-
ABLE_HARDWARE_FLOW_CONTROL bit.

Data may be moved from the DMA Master to the targeted Memory address or from the targeted Memory Address to the
DMA Master. The direction of the transfer is determined by the TRANSFER_DIRECTION bit.
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Once a transaction has been initiated firmware can use the STATUS_DONE bit to determine when the transaction is
completed. This status bit is routed to the interrupt interface. In the same register there are additional status bits that
indicate if the transaction completed successfully or with errors. This bits are OR’d together with the STATUS_DONE
bit to generate the interrupt event. Each status be may be individually enabled/disabled from generating this event.

249.2.3 CRC Generation

A CRC generator can be attached to a DMA channel in order to generate a CRC on the data as it is transfered from the
source to the destination. The CRC used is the CRC-32 algorithm used in IEEE 802.3 and many other protocols, using
the polynomial x32 + x26 + x23 + x22 + x16 + x12 + x1 + x10 4+ 58 + x7 + x5 + x* + x? + x + 1. The CRC generation takes
place in parallel with the data transfer; enabling CRC will not increase the time to complete a DMA transaction. The CRC
generator has the optional ability to automatically transfer the generated CRC to the destination after the data transfer
has completed.

CRC generation is subject to a number of restrictions:

* The CRC is only generated on channels that have the CRC hardware. See Table 24-6, "DMA Channel N Register
Summary" for a definition of which channels have the ability to generate a CRC.

* The DMA transfer must be 32-bits.

» If CRC is enabled, DMA interrupts are inhibited until the CRC is completed, including the optional post-transfer
copy of it is enabled.

* The CRC must be initialized by firmware. The value FFFFFFFFh must be written to the Data Register in order to
initialize the generator for the standard CRC-32-IEEE algorithm.

2493 DMA REGISTERS

The DMA Controller consists of a single Main Block of registers that applies to all channels and channel specific regis-
ters. Table 24-4, "DMA Main Register Summary" lists the registers in the Main Block and Table 24-6, "DMA Channel N
Register Summary" lists the registers in each channel.

24.10 DMA Main Registers

The addresses of each register listed in these tables are defined as a relative offset to the “Base Address” defined in
the DMA Main Register Base Address Table. The Base Address indicates where the first register can be accessed in a
particular bank of registers.

TABLE 24-3: DMA MAIN REGISTER BASE ADDRESS TABLE

Instance Name Channel Host Address Space Base Address
Number

DMA Controller Main Block EC 32-bit internal 0000_2400h
address space

TABLE 24-4: DMA MAIN REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h DMA Main Control Register
04h DMA Data Packet Register
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24.10.1 DMA MAIN CONTROL REGISTER
Offset | 00Oh
Bits Description Type Default Reset
P yp Event
7:2 | Reserved R - -
1 | SOFT_RESET Ob -
Soft reset the entire module.
This bit is self-clearing.
0 | ACTIVATE R/WS Ob DMA _
Enable the blocks operation. RESET
1=Enable block. Each individual channel must be enabled sepa-
rately.
0=Disable all channels.
24.10.2 DMA DATA PACKET REGISTER
Offset | 04h
. . Reset
Bits Description Type Default Event
31:0 | DATA_PACKET R 0000h -

Debug register that has the data that is stored in the Data Packet.
This data is read data from the currently active transfer source.

2411 DMA Channel Registers

The addresses of each register listed in these tables are defined as a relative offset to the “Base Address” defined in
the DMA Channel N Register Base Address Table. The Base Address indicates where the first register can be accessed
in a particular bank of registers.

TABLE 24-5: DMA CHANNEL N REGISTER BASE ADDRESS TABLE
Instance Name Channel Host Address Space Base Address
Number (N)
DMA Controller 0 EC 32-bit internal 0000_2440h
(Note 1) address space
DMA Controller 1 EC 32-bit internal 0000_2480h
address space
DMA Controller 2 EC 32-bit internal 0000_24CO0Oh
address space
DMA Controller 3 EC 32-bit internal 0000_2500h
address space
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TABLE 24-5: DMA CHANNEL N REGISTER BASE ADDRESS TABLE (CONTINUED)

Instance Name Channel Host Address Space Base Address
Number (N)

DMA Controller 4 EC 32-bit internal 0000_2540h
address space

DMA Controller 5 EC 32-bit internal 0000_2580h
address space

DMA Controller 6 EC 32-bit internal 0000_25C0h
address space

DMA Controller 7 EC 32-bit internal 0000_2600h
address space

DMA Controller 8 EC 32-bit internal 0000_2640h
address space

DMA Controller 9 EC 32-bit internal 0000_2680h
address space

DMA Controller 10 EC 32-bit internal 0000_26C0h
address space

Note 1: Only DMA Channel 0 has CRC-32 generation support, which can be used with the Quad SPI Master Con-
troller or for Memory-to-Memory DMA transfers.

TABLE 24-6: DMA CHANNEL N REGISTER SUMMARY

Offset Register l\:;r:tz (Zl\;lnemonic)
00h DMA Channel N Activate Register
04h DMA Channel N Memory Start Address Register
08h DMA Channel N Memory End Address Register
0Ch DMA Channel N Device Address Register
10h DMA Channel N Control Register
14h DMA Channel N Interrupt Status Register
18h DMA Channel N Interrupt Enable Register
1Ch Test
20h DMA Channel N CRC Enable Register
(Note 3)
24h DMA Channel N CRC Data Register
(Note 3)
28h DMA Channel N CRC Post Status Register
(Note 3)
2Ch DMA Channel N CRC Test Register
(Note 3)
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2: The letter ‘N’ following DMA Channel indicates the Channel Number. Each Channel implemented will have
these registers to determine that channel’s operation.

3: These registers are only present in DMA Channel 0. Offsets 20h to 2Ch are reserved in all the other chan-
nels.

24111 DMA CHANNEL N ACTIVATE REGISTER

Offset | 00h
. . Reset
Bits Description Type Default Event
7:1 | Reserved R - -
0 | CHANNEL_ACTIVATE R/W Oh DMA _
Enable this channel for operation. RESET
The DMA Main Control:Activate must also be enabled for this
channel to be operational.
24.11.2 DMA CHANNEL N MEMORY START ADDRESS REGISTER
Offset | 04h
Bits Description Type Default Reset
P yp Event
31:0 | MEMORY_START_ADDRESS R/W 0000h DMA _
This is the starting address for the Memory device. RESET

This field is updated by Hardware after every packet transfer by the
size of the transfer, as defined by DMA Channel Control:Channel
Transfer Size while the DMA Channel Control:Increment Memory
Address is Enabled.

The Memory device is defined as the device that is the slave
device in the transfer.

ex. With Hardware Flow Control, the Memory device is the device
that is not connected to the Hardware Flow Controlling device.

Note: This field is only as large as the maximum allowed AHB
Address Size in the system. If the HADDR size is 24
Bits, then Bits [31:24] will be RESERVED.
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2411.3 DMA CHANNEL N MEMORY END ADDRESS REGISTER

Offset | 08h
Bits Description Type Default Reset
P yp Event
31:0 | MEMORY_END_ADDRESS R/W 0000h DMA
This is the ending address for the Memory device. RESET
This will define the limit of the transfer, so long as DMA Channel
Control:Increment Memory Address is Enabled. When the Memory
Start Address is equal to this value, the DMA will terminate the
transfer and flag the status DMA Channel Interrupt:Status Done.
Note: This field is only as large as the maximum allowed AHB
Address Size in the system. If the HADDR size is 24
Bits, then Bits [31:24] will be RESERVED.
24.11.4 DMA CHANNEL N DEVICE ADDRESS REGISTER
Offset | OCh
. i Reset
Bits Description Type Default Event
31:0 | DEVICE_ADDRESS R/W 0000h DMA _
This is the Master Device address. RESET

This is used as the address that will access the Device on the
DMA. The Device is defined as the Master of the DMA transfer; as
in the device that is controlling the Hardware Flow Control.

APPLICATION NOTE: Only Channel 0 has CRC function which
may be utilized only by the Quad SPI
Master Controller and for Memory-to-
Memory transfers. It is recommended to
use Channels 1-6 for the SMBus
Controllers.

This field is updated by Hardware after every Data Packet transfer
by the size of the transfer, as defined by DMA Channel Con-

trol: Transfer Size while the DMA Channel Control:Increment
Device Address is Enabled.

Note:  This field is only as large as the maximum allowed AHB
Address Size in the system. If the HADDR size is 24
Bits, then Bits [31:24] will be RESERVED.
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24.11.5 DMA CHANNEL N CONTROL REGISTER
Offset |10h
. o Reset
Bits Description Type Default Event
31:26 | Reserved R - -

25| TRANSFER_ABORT R/W Oh DMA_R
This is used to abort the current transfer on this DMA Channel. The ESET
aborted transfer will be forced to terminate immediately.

24 | TRANSFER_GO R/W Oh DMA R
This is used for the Firmware Flow Control DMA transfer. ESET
This is used to start a transfer under the Firmware Flow Control.

Do not use this in conjunction with the Hardware Flow Control;
DMA Channel Control:Disable Hardware Flow Control must be
set in order for this field to function correctly.
23 | Reserved R - -
22:20 | TRANSFER_SIZE R/W Oh DMA R
This is the transfer size in Bytes of each Data Packet transfer. ESET
Note:  The transfer size must be a legal transfer size. Valid
sizes are 1, 2 and 4 Bytes.

19 | DISABLE_HARDWARE_FLOW_CONTROL RW Oh DMA_R
This will Disable the Hardware Flow Control. When disabled, any ESET
DMA Master device attempting to communicate to the DMA over the
DMA Flow Control Interface (Ports: dma_req, dma_term, and
dma_done) will be ignored.

This should be set before using the DMA channel in Firmware Flow
Control mode.

18 | LOCK_CHANNEL RW Oh DMA_R
This is used to lock the arbitration of the Channel Arbiter on this ESET
channel once this channel is granted.

Once this is locked, it will remain on the arbiter until it has completed
it transfer (either the Transfer Aborted, Transfer Done or Transfer
Terminated conditions).
Note:  This setting may starve other channels if the locked chan-
nel takes an excessive period of time to complete.

17 | INCREMENT_DEVICE_ADDRESS RW Oh DMA_R

This will enable an auto-increment to the DMA Channel Device ESET

Address.

1: Increment the DMA Channel Device Address by DMA Channel
Control:Transfer Size after every Data Packet transfer
0: Do nothing
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Offset |10h
. i Reset
Bits Description Type Default Event
16 | INCREMENT_MEMORY_ADDRESS RW Oh DMA R
This will enable an auto-increment to the DMA Channel Memory ESET
Address.
1=Increment the DMA Channel Memory Address by DMA Channel
Control:Transfer Size after every Data Packet transfer
0=Do nothing
Note:  [fthis is not set, the DMA will never terminate the transfer
on its own. It will have to be terminated through the Hard-
ware Flow Control or through a DMA Channel Con-
trol: Transfer Abort.

15:9 | HARDWARE_FLOW_CONTROL_DEVICE RW Oh DMA_R
This is the device that is connected to this channel as its Hardware ESET
Flow Control master.

The Flow Control Interface is a bus with each master concatenated
onto it. This selects which bus index of the concatenated Flow Con-
trol Interface bus is targeted towards this channel.

The Flow Control Interface Port list is dma_req, dma_term, and
dma_done.

8 | TRANSFER_DIRECTION RW Oh DMA_R
This determines the direction of the DMA Transfer. ESET
1=Data Packet Read from Memory Start Address followed by Data

Packet Write to Device Address
0=Data Packet Read from Device Address followed by Data Packet
Write to Memory Start Address
7:6 | Reserved R - -
5|BUSY RO Oh DMA_R
This is a status signal. ESET
1=The DMA Channel is busy (FSM is not IDLE)
0=The DMA Channel is not busy (FSM is IDLE)
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Offset

10h

Bits

Description

Type

Default

Reset
Event

4:3

STATUS

This is a status signal. The status decode is listed in priority order
with the highest priority first.

3: Error detected by the DMA

2: The DMA Channel is externally done, in that the Device has termi-
nated the transfer over the Hardware Flow Control through the
Port dma_term

1: The DMA Channel is locally done, in that Memory Start Address
equals Memory End Address

0: DMA Channel Control:Run is Disabled (0x0)

Note:  This functionality has been replaced by the Interrupt field,

and as such should never be used.

The field will not flag back appropriately timed status, and
if used may cause the firmware to become out-of-sync
with the hardware.

This field has multiple non-exclusive statuses, but may
only display a single status. As such, multiple statuses
may be TRUE, but this will appear as though only a single
status has been triggered.

Oh

DMA_R
ESET

DONE

This is a status signal. It is only valid while DMA Channel Con-
trol:Run is Enabled. This is the inverse of the DMA Channel Con-
trol:Busy field, except this is qualified with the DMA Channel
Control:Run field.

1=Channel is done
0=Channel is not done or it is OFF

RO

Oh

DMA_R
ESET

REQUEST
This is a status field.

1: There is a transfer request from the Master Device
0: There is no transfer request from the Master Device

RO

Oh

DMA R
ESET

RUN
This is a control field.

Note:  This bit only applies to Hardware Flow Control mode.
Do not use this bit in conjunction with the Firmware Flow

Control.

1: This channel is enabled and will service transfer requests
0=This channel is disabled. All transfer requests are ignored

RW

Oh

DMA R
ESET
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2411.6 DMA CHANNEL N INTERRUPT STATUS REGISTER

Offset | 14h

Reset

Bits Description Type Default Event

7:3 | Reserved R - -

2 | STATUS_DONE R/wWC Oh DMA_

This is an interrupt source register. RESET
This flags when the DMA Channel has completed a transfer suc-
cessfully on its side.

A completed transfer is defined as when the DMA Channel
reaches its limit; Memory Start Address equals Memory End
Address.

A completion due to a Hardware Flow Control Terminate will not
flag this interrupt.

1=Memory Start Address equals Memory End Address
1=Memory Start Address does not equal Memory End Address

1 | STATUS_FLOW_CONTROL Oh DMA_

This is an interrupt source register. RESET
This flags when the DMA Channel has encountered a Hardware
Flow Control Request after the DMA Channel has completed the
transfer. This means the Master Device is attempting to overflow
the DMA.

1=Hardware Flow Control is requesting after the transfer has com-
pleted
0=No Hardware Flow Control event

0 | STATUS_BUS_ERROR RIWC Oh DMA_

This is an interrupt source register. RESET
This flags when there is an Error detected over the internal 32-bit
Bus.

1: Error detected.

24.11.7 DMA CHANNEL N INTERRUPT ENABLE REGISTER

Offset | 18h

Reset

Bits Description Type Default Event

7:3 | Reserved R - -

2 | STATUS_ENABLE_DONE R/wW Oh DMA_

This is an interrupt enable for DMA Channel Interrupt:Status RESET
Done.

1=Enable Interrupt
0=Disable Interrupt
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Offset | 18h
. . Reset
Bits Description Type Default Event
1 | STATUS_ENABLE_FLOW_CONTROL_ERROR R/W Oh DMA _
This is an interrupt enable for DMA Channel Interrupt:Status RESET
Flow Control Error.
1=Enable Interrupt
0=Disable Interrupt
0 | STATUS_ENABLE_BUS_ERROR R/W Oh DMA _
This is an interrupt enable for DMA Channel Interrupt:Status RESET
Bus Error.
1=Enable Interrupt
0=Disable Interrupt
24.11.8 DMA CHANNEL N CRC ENABLE REGISTER
Offset | 20h
. s Reset
Bits Description Type Default Event
31:2 | Reserved R - -
1 | CRC_POST_TRANSFER_ENABLE R/W Oh DMA _
The bit enables the transfer of the calculated CRC-32 after the RESET
completion of the DMA transaction. If the DMA transaction is
aborted by either firmware or an internal bus error, the transfer will
not occur. If the target of the DMA transfer is a device and the
device signaled the termination of the DMA transaction, the CRC
post transfer will not occur.
1=Enable the transfer of CRC-32 for DMA Channel N after the DMA
transaction completes
0=Disable the automatic transfer of the CRC
0 | CRC_ENABLE R/W Oh DMA _
RESET
1=Enable the calculation of CRC-32 for DMA Channel N
0=Disable the calculation of CRC-32 for DMA Channel N
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24119 DMA CHANNEL N CRC DATA REGISTER

Offset | 24h
. . Reset
Bits Description Type Default Event
31:0 | CRC R/W Oh DMA _
Writes to this register initialize the CRC generator. Reads from this RESET
register return the output of the CRC that is calculated from the
data transfered by DMA Channel N. The output of the CRC gener-
ator is bit-reversed and inverted on reads, as required by the CRC-
32-IEEE definition.
A CRC can be accumulated across multiple DMA transactions on
Channel N. If it is necessary to save the intermediate CRC value,
the result of the read of this register must be bit-reversed and
inverted before being written back to this register.
24.11.10 DMA CHANNEL N CRC POST STATUS REGISTER
Offset | 28h
. . Reset
Bits Description Type Default Event
31:4 | Reserved R - -

3 | CRC_POST_TEST2 R Oh DMA _
This is a test bit. Read back data is unpredictable. RESET

2 | CRC_POST_TRANSFER R Oh DMA
This bit is cleared to ‘0’ when a DMA transaction starts. If Post RESET
Transfer is enabled, and the CRC is successfully transferred fol-
lowing the completion of the DMA transaction, this bit is set to ‘1. If
the post transfer of the CRC is inhibited, because either firmware
or the device terminated the transaction, this bit remains ‘0’.

1 | CRC_POST_TEST1 R Oh DMA _
This is a test bit. Read back data is unpredictable. RESET

0 | CRC_POST_TESTO R Oh DMA _
This is a test bit. Read back data is unpredictable. RESET
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24.11.11 DMA CHANNEL N CRC TEST REGISTER

offset | 2Ch
. . Reset
Bits Description Type Default Event
31:0 | Reserved R - -
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25.0 PECIINTERFACE

25.1 Overview

The MEC142x includes a PECI Interface to allow the EC to retrieve temperature readings from PECI-compliant
devices. The PECI Interface implements the PHY and Link Layer of a PECI host controller as defined in References[1]
and includes hardware support for the PECI 2.0 command set.

This chapter focuses on MEC142x specific PECI Interface configuration information such as Power Domains, Clock
Inputs, Resets, Interrupts, and other chip specific information. For a functional description of the MEC142x PECI Inter-
face refer to References [1].

25.2 References
1. PECI Interface Core, Rev. 1.31, Core-Level Architecture Specification, SMSC Confidential, 4/15/11

25.3 Terminology

No terminology has been defined for this chapter.

25.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 25-1: PECI INTERFACE 1/0 DIAGRAM

PECI Interface
Host Interface PECI_READY
Power, Clocks and Reset - PECI_DAT -
L
Interrupts
-
25.5 Signal Description
The Signal Description Table lists the signals that are typically routed to the pin interface.
TABLE 25-1: SIGNAL DESCRIPTION TABLE
Name Direction Description

PECI_READY Input PECI Ready input pin

Note:  This signal is optional. If this signal is not on the pin
interface it is pulled high internally.

PECI_DAT Input/Output | PECI Data signal pin
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Note:  Routing guidelines for the PECI_DAT pin is provided in Intel Platform design guides. Refer to the appropri-
ate Intel document for current information. See Table 25-2.

TABLE 25-2: PECI ROUTING GUIDELINES

Trace Impedance 50 Ohms +/- 15%

Spacing 10 mils

Routing Layer Microstrip

Trace Width Calculate to match impedance
Length 1”-15"

25.6 Host Interface

The registers defined for the PECI Interface are accessible by the various hosts as indicated in Section 25.11, "PECI
Interface Registers".

25.7 Power, Clocks and Reset
This section defines the Power, Clock, and Reset parameters of the block.

25.7.1 POWER DOMAINS

Name Description

VTR The PECI Interface logic and registers are powered by VTR.

25.7.2 CLOCK INPUTS

Name Description

48 MHz Ring Oscillator PECI Module Input Clock

25.7.3 RESETS

Name Description

nSYSRST PECI Core Reset Input

25.8 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

PECIHOST PECI Host

25.9 Low Power Modes

The PECI Interface may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.
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25.10 Instance Description

There is one instance of the PECI Core implemented in the PECI Interface in the MEC142x. See PECI Interface Core,
Rev. 1.31, Core-Level Architecture Specification, SMSC Confidential, 4/15/11 for a description of the PECI Core.
25.11 PECI Interface Registers

The registers listed in the PECI Interface Register Summary table are for a single instance of the PECI Interface. The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the
PECI Interface Register Base Address Table.

TABLE 25-3: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
PECI Interface 0 EC 32-bit Internal 0000_6400h

Address Space

Note:  The Base Address indicates where the first register can be accessed in a particular address space for a
block instance.

TABLE 25-4: PECI INTERFACE REGISTER SUMMARY

Offset Register Name (Mnemonic)

00h Write Data Register
04h Read Data Register
08h Control Register
0Ch Status Register 1
10h Status Register 2
14h Error Register
18h Interrupt Enable 1 Register
1Ch Interrupt Enable 2 Register
20h Optimal Bit Time Register (Low Byte)
24h Optimal Bit Time Register (High Byte)
28h Test
2Ch Test

30h-3Ch Reserved
40h Block ID Register
44h Revision Register

48h - 7Ch Test
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Note: Test registers are reserved for Microchip use only. Reading and writing Test registers may cause undesir-I
able results

For register details see References [1].
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26.0 TACHOMETER

26.1 Introduction

This block monitors tachometer output signals (or locked rotor signals) from various types of fans, and determines their
speed.

26.2 References

No references have been cited for this feature.

26.3 Terminology

There is no terminology defined for this section.

26.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 26-1: /0 DIAGRAM OF BLOCK

Tachometer
Host Interface

-

Signal Description
Power, Clocks and Reset

-

Interrupts

26.5 Signal Description

TABLE 26-1: SIGNAL DESCRIPTION TABLE

Name Direction Description

TACHXx Input Tachometer input signal.

Note: ‘X represents the instance number (i.e., TACHO, TACHA1, etc.). If there is only one tachometer input this
may be omitted from the pin signal name.
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26.6 Host Interface

The registers defined for the Tachometer are accessible by the various hosts as indicated in Section 26.11, "EC-Only
Registers".

26.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

26.7.1 POWER DOMAINS

Name Description

VTR The logic and registers implemented in this block are powered by this
power well.

26.7.2 CLOCK INPUTS

Name Description

100kHz_Clk This is the clock input to the tachometer monitor logic. In Mode 1, the
TACHXx input is measured in the number of these clocks.

26.7.3 RESETS

Name Description

nSYSRST This signal resets all the registers and logic in this block to their default
state.

26.8 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

TACH This internal signal is generated from the OR’d result of the status
events, as defined in the TACHx Status Register.

26.9 Low Power Modes

The Tachometer may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

26.10 Description

The Tachometer block monitors tachometer output signals (also referred to as TACH signals) or locked rotor signals
generated by various types of fans. These signals can be used to determine the speed of the attached fan. This block
is designed to monitor fans at fan speeds from 100 RPMs to 30,000 RPMs.

Typically, these are DC brushless fans that generate (with each revolution) a 50% duty cycle, two-period square wave,
as shown in Figure 26-2 below.
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FIGURE 26-2: FAN GENERATED 50%DUTY CYCLE WAVEFORM

«——— onerevolution —— |

In typical systems, the fans are powered by the main power supply. Firmware may disable this block when it detects that
the main power rail has been turned off by either clearing the <enable> TACH_ENABLE bit or putting the block to sleep
via the supported Low Power Mode interface (see Low Power Modes).

26.10.1 MODES OF OPERATION

The Tachometer block supports two modes of operation. The mode of operation is selected via the TACH_READING_-
MODE_SELECT bit.

26.10.1.1  Free Running Counter

In Mode 0, the Tachometer block uses the TACHXx input as the clock source for the internal TACH pulse counter (see
TACHX_COUNTER). The counter is incremented when it detects a rising edge on the TACH input. In this mode, the
firmware may periodically poll the TACHX_COUNTER field to determine the average speed over a period of time. The
firmware must store the previous reading and the current reading to compute the number of pulses detected over a
period of time. In this mode, the counter continuously increments until it reaches FFFFh. It then wraps back to 0000h
and continues counting. The firmware must ensure that the sample rate is greater than the time it takes for the counter
to wrap back to the starting point.

Note:  Tach interrupts should be disabled in Mode 0. I

26.10.1.2 Mode 1 -- Number of Clock Pulses per Revolution

In Mode 1, the Tachometer block uses its 100kHz_Clk clock input to measure the programmable number of TACHx
pulses. In this mode, the internal TACH pulse counter (TACHX_COUNTER) returns the value in number of 100kHz_Clk
pulses per programmed number of TACH_EDGES. For fans that generate two square waves per revolution, these bits
should be configured to five edges.

When the number of edges is detected, the counter is latched and the COUNT_READY_STATUS bit is asserted. If the
COUNT_READY_INT_EN bit is set a TACH interrupt event will be generated.

26.10.2 OUT-OF-LIMIT EVENTS

The Tachometer Block has a pair of limit registers that may be configured to generate an event if the Tachometer indi-
cates that the fan is operating too slow or too fast. If the TACHX_COUNTER exceeds one of the programmed limits, the
TACHx High Limit Register and the TACHx Low Limit Register, the bit TACH_OUT_OF_LIMIT_STATUS will be set. If
the TACH_OUT_OF_LIMIT_STATUS bit is set, the Tachometer block will generate an interrupt event.
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26.11 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Tachometer. The addresses
of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the EC-Only
Register Base Address Table.

TABLE 26-2: EC-ONLY REGISTER BASE ADDRESS TABLE

Instance
Block Instance Number Host Address Space Base Address
0 EC 32-bit internal 0000_6000h
TACH address space
TACH 1 EC 32-bit internal 0000_6010h
address space
TACH 2 EC 32-bit internal 0000_6020h
address space
TACH 3 EC 32-bit internal 0000_6030h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 26-3: TACHOMETER REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h TACHXx Control Register
04h TACHXx Status Register
08h TACHXx High Limit Register
0Ch TACHx Low Limit Register
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26.11.1

TACHX CONTROL REGISTER

Offset

00h

Bits

Description

Type

Default

Reset
Event

31:16

TACHX_COUNTER

This 16-bit field contains the latched value of the internal Tach pulse
counter, which may be configured by the Tach Reading Mode Select
field to operate as a free-running counter or to be gated by the
TACHXx input signal.

If the counter is free-running (Mode 0), the internal Tach counter
increments (if enabled) on transitions of the raw TACHXx input signal
and is latched into this field every time it is incremented. The act of
reading this field will not reset the counter, which rolls over to 0000h
after FFFFh. The firmware will compute the delta between the current
count reading and the previous count reading, to determine the num-
ber of pulses detected over a programmed period.

If the counter is gated by the TACHx input and clocked by 100kHz_-
Clk (Mode 1), the internal counter will be latched into the reading reg-
ister when the programmed number of edges is detected or when the
counter reaches FFFFh. The internal counter is reset to zero after it
is copied into this register.

Note: In Mode 1, a counter value of FFFFh means that the
Tachometer logic did not detect the programmed number
of edges in 655ms. A stuck fan can be detected by setting
the TACHx High Limit Register to a number less than
FFFFh. If the internal counter then reaches FFFFh, the
reading register will be set to FFFFh and an out-of-limit

interrupt can be sent to the EC.

00h

nSYSR
ST

15

TACH_INPUT_INT_EN

1=Enable TACHXx Input toggle interrupt from Tachometer block
0=Disable TACHx Input toggle interrupt from Tachometer block

R/W

Ob

nSYSR
ST

14

COUNT_READY_INT_EN

1=Enable Count Ready interrupt from Tachometer block
0=Disable Count Ready interrupt from Tachometer block

R/W

Ob

nSYSR
ST

13

Reserved

12:11

TACH_EDGES

A tachometer signal is a square wave with a 50% duty cycle. Typi-
cally, two tachometer periods represents one revolution of the fan. A
tachometer period consists of three edges.

This programmed value represents the number of tachometer edges
that will be used to determine the interval for which the number of
100kHz_Clk pulses will be counted

11b=9 Tach edges (4 Tach periods)
10b=5 Tach edges (2 Tach periods)
01b=3 Tach edges (1 Tach period)
00b=2 Tach edges (1/2 Tach period)

R/W

00b

nSYSR
ST
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Offset | 00h

Reset

Bits Description Type Default Event

10 | TACH_READING_MODE_SELECT R/W Ob nSYSR

ST

1=Counter is incremented on the rising edge of the 100kHz_Clk input.
The counter is latched into the TACHX_COUNTER field and
reset when the programmed number of edges is detected.

0=Counter is incremented when TACHXx Input transitions from low-to-
high state (default)

9 | Reserved R - -

8 | FILTER_ENABLE R/W Ob nSYSR

This filter is used to remove high frequency glitches from TACHXx ST
Input. When this filter is enabled, TACHXx input pulses less than two
100kHz_ClIk periods wide get filtered.

1= Filter enabled
0= Filter disabled (default)

It is recommended that the TACHXx input filter always be enabled.

7:2 | Reserved R - -
1| TACH_ENABLE R/W Ob nSYSR

This bit gates the clocks into the block. When clocks are gated, the ST
TACHX pin is tristated. When re-enabled, the internal counters will
continue from the last known state and stale status events may still
be pending. Firmware should discard any status or reading values
until the reading value has been updated at least one time after the
enable bit is set.

1= TACH Monitoring enabled, clocks enabled.
0= TACH Idle, clocks gated

0| TACH_OUT_OF_LIMIT_ENABLE R/W Ob nSYSR

This bit is used to enable the TACH_OUT_OF_LIMIT_STATUS bit in ST
the TACHx Status Register to generate an interrupt event.

1=Enable interrupt output from Tachometer block
0=Disable interrupt output from Tachometer block (default)
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26.11.2 TACHX STATUS REGISTER

Offset |04h
. o Reset
Bits Description Type Default Event
31:4 | Reserved R - -
3| COUNT_READY_STATUS R/WC Ob nSYSRS
This status bit is asserted when the TACHXx input changes state and T
when the counter value is latched. This bit remains cleared to '0'
when the TACH_READING_MODE_SELECT bit in the TACHx Con-
trol Register is '0'.
When the TACH_READING_MODE_SELECT bit in the TACHx Con-
trol Register is set to '1', this bit is set to ‘1’ when the counter value is
latched by the hardware. It is cleared when written with a “1°. If
COUNT_READY_INT_EN in the TACHx Control Register is set to 1,
this status bit will assert the Tach Interrupt signal.
1=Reading ready
0=Reading not ready
2| TOGGLE_STATUS R/WC Ob nSYSRS
This bit is set when TACHXx Input changes state. It is cleared when T
written with a ’1’. If TACH_INPUT _INT_EN in the TACHx Control
Register is set to '1’, this status bit will assert the Tach Interrupt sig-
nal.
1=TACHXx Input changed state (this bit is set on a low-to-high or high-
to-low transition)
0=TACHXx stable
1| TACH_PIN_STATUS R Ob nSYSRS
This bit reflects the state of TACHXx Input. This bit is a read only bit T
that may be polled by the embedded controller.
1= TACHXx Input is high
0= TACHXx Input is low
0| TACH_OUT_OF_LIMIT_STATUS R/WC Ob nSYSRS
This bit is set when the Tach Count value is greater than the high T
limit or less than the low limit. It is cleared when written with a '1’. To
disable this status event set the limits to their extreme values. If
TACH_OUT_OF_LIMIT_ENABLE in the TACHx Control Register is
set to 17, this status bit will assert the Tach Interrupt signal.
1=Tach is outside of limits
0=Tach is within limits

Note:

* Some fans offer a Locked Rotor output pin that generates a level event if a locked rotor is detected. This bit may
be used in combination with the Tach pin status bit to detect a locked rotor signal event from a fan.

* Tach Input may come up as active for Locked Rotor events. This would not cause an interrupt event because the
pin would not toggle. Firmware must read the status events as part of the initialization process, if polling is not
implemented.
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26.11.3 TACHXHIGH LIMIT REGISTER

Offset |08h

Reset
Event

31:16 | Reserved - - -
15:0 | TACH_HIGH_LIMIT R/W FFFFh nSYSR
This value is compared with the value in the TACHX_COUNTER ST
field. If the value in the counter is greater than the value programmed
in this register, the TACH_OUT_OF_LIMIT_STATUS bit will be set.
The TACH_OUT_OF_LIMIT_STATUS status event may be enabled
to generate an interrupt to the embedded controller via the
TACH_OUT_OF_LIMIT_ENABLE bit in the TACHx Control Register.

26.11.4 TACHXLOW LIMIT REGISTER

Bits Description Type Default

Offset |0Ch

Reset
Event

31:16 | Reserved R - -

15:0 | TACHX_LOW_LIMIT R/W 0000h nSYSR
This value is compared with the value in the TACHX_COUNTER field ST
of the TACHXx Control Register. If the value in the counter is less than
the value programmed in this register, the TACH_OUT_OF_LIM-
IT_STATUS bit will be set. The TACH_OUT_OF_LIMIT_STATUS sta-
tus event may be enabled to generate an interrupt to the embedded
controller via the TACH_OUT_OF_LIMIT_ENABLE bit in the TACHXx
Control Register

Bits Description Type Default

To disable the TACH_OUT_OF_LIMIT_STATUS low event, program
0000h into this register.
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27.0 PWM

27.1 Introduction

This block generates a PWM output that can be used to control 4-wire fans, blinking LEDs, and other similar devices.
Each PWM can generate an arbitrary duty cycle output at frequencies from less than 0.1 Hz to 24 MHz. The PWM con-
troller can also used to generate the PROCHOT output and Speaker output.

The PWMx Counter ON Time registers and PWMx Counter OFF Time registers determine the operation of the
PWM_OUTPUT signals. See Section 27.11.1, "PWMx Counter ON Time Register," on page 377 and Section 27.11.2,
"PWMx Counter OFF Time Register," on page 377 for a description of the PWM_OUTPUT signals.

27.2 References

There are no standards referenced in this chapter.

27.3 Terminology

There is no terminology defined for this section.

27.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 27-1: /0 DIAGRAM OF BLOCK

PWM

Host Interface

-

Signal Description

Power, Clocks and Reset

-

Interrupts

There are no external signals for this block.
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27.5 Signal Description
TABLE 27-1: SIGNAL DESCRIPTION TABLE

Name Direction Description

PWM_OUTPUT OUTPUT Pulse Width Modulated signal to PWMx pin.

27.6 Host Interface

The registers defined for the PWM Interface are accessible by the various hosts as indicated in Section 27.11, "EC-Only
Registers".

27.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

27.71 POWER DOMAINS

Name Description

VTR The PWM logic and registers are powered by this single power source.

27.7.2 CLOCK INPUTS

Name Description

100kHz_Clk 100kHz_CIk clock input for generating low PWM frequencies, such as
10 Hz to 100 Hz.

48 MHz Ring Oscillator 48 MHz Ring Oscillator clock input for generating high PWM
frequencies, such as 15 kHz to 30 kHz.

27.7.3 RESETS

Name Description

nSYSRST This reset signal resets all the logic in this block to its initial state
including the registers, which are set to their defined default state.

27.8 Interrupts

The PWM block does not generate any interrupt events.

27.9 Low Power Modes

The PWM may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry. When the PWM is
in the sleep state, the internal counters reset to 0 and the internal state of the PWM and the PWM_OUTPUT signal set
to the OFF state.

27.10 Description

The PWM_OUTPUT signal is used to generate a duty cycle of specified frequency. This block can be programmed so
that the PWM signal toggles the PWM_OUTPUT, holds it high, or holds it low. When the PWM is configured to toggle,
the PWM_OUTPUT alternates from high to low at the rate specified in the PWMx Counter ON Time Register and PWMx
Counter OFF Time Register.
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The following diagram illustrates how the clock inputs and registers are routed to the PWM Duty Cycle & Frequency
Control logic to generate the PWM output.

FIGURE 27-2: BLOCK DIAGRAM OF PWM CONTROLLER
PWM BLOCK
Clock Select
CLOCK_HIGH | Clock
y Pre
CLOCK Low | . E(’;‘gf’oe)' v Invert PWM PWM_OUTPUT

PWM Duty Cycle &
Frequency Control

16-bit down
ECI/F PWM Registers counter

Note: In Figure 27-2, the 48 MHz Ring Oscillator is represented as CLOCK_HIGH and 100kHz_CIk is repre-
sented as CLOCK_LOW.

The PWM clock source to the PWM Down Counter, used to generate a duty cycle and frequency on the PWM, is deter-
mined through the Clock select[1] and Clock Pre-Divider[6:3] bits in the PWMx Configuration Register register.

The PWMx Counter ON/OFF Time registers determine both the frequency and duty cycle of the signal generated on
PWM_OUTPUT as described below.

The PWM frequency is determined by the selected clock source and the total on and off time programmed in the PWMx
Counter ON Time Register and PWMx Counter OFF Time Register registers. The frequency is the time it takes (at that
clock rate) to count down to 0 from the total on and off time.

The PWM duty cycle is determined by the relative values programmed in the PWMx Counter ON Time Register and
PWMx Counter OFF Time Register registers.

Note that Setting the PWMX_COUNTER_ON_TIME field in the PWMx Counter ON Time Register to a value of n will
cause the On time of the PWM to be n+1 cycles of the PWM Clock Source. Setting the
PWMX_COUNTER_OFF_TIME field in the PWMx Counter OFF Time Register to a value of n will cause the Off time of
the PWM to be n+1 cycles of the PWM Clock Source.
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The PWM Frequency Equation and PWM Duty Cycle Equation are shown below.

FIGURE 27-3: PWM FREQUENCY EQUATION

1 % (ClockSourceFrequency)
(PreDivisor+1) ((PWMCounterOnTime + 1)+ (PWMCounterOffTime + 1))

PWM Frequency =

In Figure 27-3, the ClockSourceFrequency variable is the frequency of the clock source selected by the Clock Select
bit in the PWMx Configuration Register, and PreDivisor is a field in the PWMx Configuration Register. The PWMCoun-
terOnTime, PWMCounterOffTime are registers that are defined in Section 27.11, "EC-Only Registers".

FIGURE 27-4: PWM DUTY CYCLE EQUATION

PWMCounterOnTime

PWMDuty Cyele = (pwatCounteronTime + 1)+ (PWMCounterOff Time + 1))

The PWMx Counter ON Time Register and PWMx Counter OFF Time Register registers should be accessed as 16-bit
values.

2711 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the PWM. The addresses of
each register listed in this table are defined as a relative offset to the host “Base Address” defined in the EC-Only Reg-
ister Base Address Table.

TABLE 27-2: EC-ONLY REGISTER BASE ADDRESS TABLE

Instance
Block Instance Number Host Address Space Base Address

PWM 0 EC 32-bit internal 0000_5800h
address space

PWM 1 EC 32-bit internal 0000_5810h
address space

PWM 2 EC 32-bit internal 0000_5820h
address space

PWM 3 EC 32-bit internal 0000_5830h
address space

PWM 4 EC 32-bit internal 0000_5840h
address space

PWM 5 EC 32-bit internal 0000_5850h
address space

PWM 6 EC 32-bit internal 0000_5860h
address space

PWM 7 EC 32-bit internal 0000_5870h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.
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TABLE 27-3: EC-ONLY REGISTER SUMMARY
Offset Register Name (Mnemonic)
00h PWMx Counter ON Time Register
04h PWMx Counter OFF Time Register
08h PWMx Configuration Register
27111 PWMX COUNTER ON TIME REGISTER
Offset |00h
Bits Description Type Default Reset
P yp Event
31:16 | Reserved R - -
15:0 | PWMX_COUNTER_ON_TIME R/W 0000h nSYSRS
This field determine both the frequency and duty cycle of the PWM T
signal.
When this field is set to zero and the PWMX_COUNTER_OFF_-
TIME is not set to zero, the PWM_OUTPUT is held low (Full Off).
27.11.2  PWMX COUNTER OFF TIME REGISTER
Offset |04h
. i Reset
Bits Description Type Default Event
31:16 | Reserved R - -
15:0 | PWMX_COUNTER_OFF_TIME R/W FFFFh nSYSRS
This field determine both the frequency and duty cycle of the PWM T
signal.
When this field is set to zero, the PWM_OUTPUT is held high (Full
On).
27.11.3 PWMX CONFIGURATION REGISTER
Offset |08h
. e Reset
Bits Description Type Default Event
31:7 | Reserved R - -
6:3| CLOCK_PRE_DIVIDER R/W 0000b nSYSRS
The Clock source for the 16-bit down counter (see PWMx Counter T

ON Time Register and PWMx Counter OFF Time Register) is deter-
mined by bit D1 of this register. The Clock source is then divided by
the value of Pre-Divider+1 and the resulting signal determines the
rate at which the down counter will be decremented. For example, a
Pre-Divider value of 1 divides the input clock by 2 and a value of 2
divides the input clock by 3. A Pre-Divider of 0 will disable the Pre-
Divider option.
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Offset |08h
. . Reset
Bits Description Type Default Event
2| INVERT R/W Ob nSYSRS
T
1= PWM_OUTPUT ON State is active low
0=PWM_OUTPUT ON State is active high
1|CLOCK_SELECT R/W Ob nSYSRS
This bit determines the clock source used by the PWM duty cycle T
and frequency control logic.
1=CLOCK_LOW
0=CLOCK_HIGH
0| PWM_ENABLE R/W Ob nSYSRS
T

1=Enabled (default)
0=Disabled (gates clocks to save power)

Note:  When the PWM enable bit is set to 0 the internal counters
are reset and the internal state machine is set to the OFF
state. In addition, the PWM_OUTPUT signal is set to the
inactive state as determined by the Invert bit. The PWMx
Counter ON Time Register and PWMx Counter OFF
Time Register are not affected by the PWM enable bit
and may be read and written while the PWM enable bit is
0.
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28.0 BLINKING/BREATHING PWM

28.1 Introduction

LEDs are used in computer applications to communicate internal state information to a user through a minimal interface.
Typical applications will cause an LED to blink at different rates to convey different state information. For example, an
LED could be full on, full off, blinking at a rate of once a second, or blinking at a rate of once every four seconds, in order
to communicate four different states.

As an alternative to blinking, an LED can “breathe”, that is, oscillate between a bright state and a dim state in a contin-
uous, or apparently continuous manner. The rate of breathing, or the level of brightness at the extremes of the oscillation
period, can be used to convey state information to the user that may be more informative, or at least more novel, than
traditional blinking.

The blinking/breathing hardware is implemented using a PWM. The PWM can be driven either by the 48 MHz clock or
by a 32.768 KHz clock input. When driven by the 48 MHz clock, the PWM can be used as a standard 8-bit PWM in order
to control a fan. When used to drive blinking or breathing LEDs, the 32.768 KHz clock source is used.

Features:

« Each PWM independently configurable

+ Each PWM configurable for LED blinking and breathing output

» Highly configurable breathing rate from 60ms to 1min

* Non-linear brightness curves approximated with 8 piece wise-linear segments
« All LED PWMs can be synchronized

« Each PWM configurable for 8-bit PWM support

* Multiple clock rates

» Configurable Watchdog Timer
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28.2 Interface

This block is designed to drive a pin on the pin interface and to be accessed internally via a registered host interface.

FIGURE 28-1: /0 DIAGRAM OF BLOCK

Blinking/Breathing PWM

Host Interface

f——-

Signal Description

Clock Inputs <—>
|
Resets
|
Interrupts
-

28.3 Signal Description

TABLE 28-1: SIGNAL DESCRIPTION

Name Direction Description
PWM Output Output Output of PWM
(a.k.a. LEDx, where x
represents the instantiation) By default, the PWM pin is configured to be active high: when the

PWM is configured to be fully on, the pin is driving high. When the
PWM is configured to be fully off, the pin is low. If firmware
requires the Blinking/Breathing PWM to be active low, the Polarity
bit in the GPIO Pin Control Register associated with the PWM can
be set to 1, which inverts the output polarity.
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28.4 Host Interface

The blinking/breathing PWM block is accessed by a controller over the standard register interface.

28.5 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

28.5.1 POWER DOMAINS

Name Description

VTR Main power. The source of main power for the device is system
dependent.

28.5.2 CLOCK INPUTS

Name Description

5Hz_Clk 32.768 KHz clock

48 MHz Ring Oscillator 48 MHz clock

2853 RESETS

Name Description

nSYSRST Block reset

28.6 Interrupts

Each PWM can generate an interrupt. The interrupt is asserted for one 48 MHz clock period whenever the PWM WDT
times out. The PWM WDT is described in Section 28.8.3.1, "PWM WDT," on page 386.

Source Description

PWM_WDT PWM watchdog time out
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28.7 Low Power Mode

The Blinking/Breathing PWM may be put into a low power mode by the chip-level power, clocks, and reset (PCR)
circuitry. The low power mode is only applicable when the Blinking/Breathing PWM is operating in the General Pur-

pose PWM mode.

When the low speed clock mode is selected, the blinking/breathing function continues to operate,

even when the 48 MHz clock is stopped. Low power mode behavior is summarized in the following table:

TABLE 28-2: LOW POWER MODE BEHAVIOR
CLOCK _ Low Power i
SOURCE CONTROL Mode Mode Description
X ‘00b PWM ‘OFF’ Yes 32.768 KHz clock is
required.
X ‘01’b Breathing Yes
1 “10b General Purpose PWM No 48 MHz clock is required,
even when a sleep com-
mand to the block is
asserted.
0 “10’b Blinking Yes 32.768 KHz clock is
required.
X “11’b PWM ‘ON’ Yes
Note: In order for the MEC142x to enter its heavy and deep sleep states, the SLEEP_ENABLE input for all Blink-
ing/Breathing PWM instances must be asserted, even if the PWMs are configured to use the low speed
clock.
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28.8 Description

28.8.1 BREATHING

If an LED blinks rapidly enough, the eye will interpret the light as reduced brightness, rather than a blinking pattern.
Therefore, if the blinking period is short enough, modifying the duty cycle will set the apparent brightness, rather than a
blinking rate. At a blinking rate of 128Hz or greater, almost all people will perceive a continuous light source rather than
an intermittent pattern.

Because making an LED appear to breathe is an aesthetic effect, the breathing mechanism must be adjustable or cus-
tomers may find the breathing effect unattractive. There are several variables that can affect breathing appearance, as
described below.

The following figure illustrates some of the variables in breathing:

FIGURE 28-2: BREATHING LED EXAMPLE
Full on
_____________________________________________________________________________________ Max Duty Cycle
Min Duty Cycle
Full off
4— RISINGRAMP TIME —®» <¢—— FALLING RAMP TIME 4%

The breathing range of and LED can range between full on and full off, or in a range that falls within the full-on/full-off
range, as shown in this figure. The ramp time can be different in different applications. For example, if the ramp time
was 1 second, the LED would appear to breathe quickly. A time of 2 seconds would make the LED appear to breathe
more leisurely.
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The breathing pattern can be clipped, as shown in the following figure, so that the breathing effect appears to pause at
its maximum and minimum brightnesses:

FIGURE 28-3: CLIPPING EXAMPLE

Full on

.—.— Max Duty Cycle

- ———— MinDuty Cycle

Full off

The clipping periods at the two extremes can be adjusted independently, so that for example an LED can appear to
breathe (with a short delay at maximum brightness) followed by a longer “resting” period (with a long delay at minimum
brightness).

The brightness can also be changed in a non-linear fashion, as shown in the following figure:

FIGURE 28-4: EXAMPLE OF A SEGMENTED CURVE

Full on

Full off

In this figure, the rise and fall curves are implemented in 4 linear segments and are the rise and fall periods are sym-
metric.

The breathing mode uses the 32.768 KHz clock for its time base.

28.8.2 BLINKING

When configured for blinking, a subset of the hardware used in breathing is used to implement the blinking function. The
PWM (an 8-bit accumulator plus an 8-bit duty cycle register) drives the LED directly. The Duty Cycle register is pro-
grammed directly by the user, and not modified further. The PWM accumulator is configured as a simple 8-bit up counter.
The counter uses the 32.768 KHz clock, and is pre-scaled by the Delay counter, to slow the PWM down from the 128Hz
provided by directly running the PWM on the 32.768 KHz clock.

With the pre-scaler, the blink rate of the LED could be as fast as 128Hz (which, because it is blinking faster than the eye
can distinguish, would appear as a continuous level) to 0.03125Hz (that is, with a period of 7.8ms to 32 seconds). Any
duty cycle from 0% (0h) to 100% (FFh) can be configured, with an 8-bit precision. An LED with a duty cycle value of Oh
will be fully off, while an LED with a duty cycle value of FFh will be fully on.

In Blinking mode the PWM counter is always in 8-bit mode.
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Table 28-3, "LED Blink Configuration Examples" shows some example blinking configurations:

TABLE 28-3: LED BLINK CONFIGURATION EXAMPLES

Prescale Duty Cycle FrquIliJr::\cy Blink
000h 00h 128Hz full off
000h FFh 128Hz full on
001h 40h 64Hz 3.9ms on, 11.6ms off
003h 80h 32Hz 15.5ms on, 15.5ms off
07Fh 20h 1Hz 125ms on, 0.875s off
0BFh 16h 0.66Hz 125ms on, 1.375s off
OFFh 10h 0.5Hz 125ms on, 1.875s off
180h 0Bh 0.33Hz 125ms on, 2.875s off
1FFh 40h 0.25Hz 1s on, 3s off

The Blinking and General Purpose PWM modes share the hardware used in the breathing mode. The Prescale value
is derived from the LD field of the LED_DELAY register and the Duty Cycle is derived from the MIN field of the LED_LIM-
ITS register.

TABLE 28-4: BLINKING MODE CALCULATIONS

Parameter Unit Equation
Frequency Hz (5Hz_Clk frequency) /(PRESCALE + 1)/255
‘H Width Seconds (1/PERIOD) x (DutyCycle/255)

‘L’ Width Seconds (1/PERIOD) x (255 - DutyCycle)

28.8.3 GENERAL PURPOSE PWM

When used in the Blinking configuration with the 48 MHz Ring Oscillator, the LED module can be used as a general-
purpose programmable Pulse-Width Modulator with an 8-bit programmable pulse width. It can be used for fan speed
control, sound volume, etc. With the 48 MHz Ring Oscillator source, the PWM frequency can be configured in the range
shown in Table 28-5.

TABLE 28-5: PWM CONFIGURATION EXAMPLES

Prescale PWM Frequency
000h 187.5 KHz
001h 93.75 KHz
003h 46.875 KHz
006h 26.8 KHz
00Bh 15.625 KHz
07Fh 1.46 KHz
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TABLE 28-5: PWM CONFIGURATION EXAMPLES (CONTINUED)

Prescale PWM Frequency
1FFh 366 Hz
FFFh 46 Hz

TABLE 28-6: GENERAL PURPOSE PWM MODE CALCULATIONS

Parameter Unit Equation
Frequency Hz (48 MHz Ring Oscillator frequency) / (PRESCALE + 1) / 255
‘H Width Seconds (1/PERIOD) x (DutyCycle/255)
‘L’ Width Seconds (1/PERIOD) x (255 - DutyCycle)

28.8.3.1 PWM WDT

When the PWM is configured as a general-purpose PWM (in the Blinking configuration with the 48 MHz clock), the PWM
includes a Watch Dog Timer (WDT). The WDT consists of an internal 8-bit counter and an 8-bit reload value (the field
WDTLD in LED Configuration Register register). The internal counter is loaded with the reset value of WDTLD (14h, or
4 seconds) on system nSYSRST and loaded with the contents of WDTLD whenever either the LED Configuration Reg-
ister register is written or the MIN byte in the LED Limits Register register is written (the MIN byte controls the duty cycle
of the PWM).

Whenever the internal counter is non-zero, it is decremented by 1 for every tick of the 5 Hz clock. If the counter decre-
ments from 1 to 0, a WDT Terminal Count causes an interrupt to be generated and reset sets the CONTROL bit in the
LED Configuration Register to 3h, which forces the PWM to be full on. No other PWM registers or fields are affected.

If the 5 Hz clock halts, the watchdog timer stops decrementing but retains its value, provided the device continues to be
powered. When the 5 Hz clock restarts, the watchdog counter will continue decrementing where it left off.

Setting the WDTLD bits to 0 disables the PWM WDT. Other sample values for WDTLD are:
01h =200 ms
02h =400 ms
03h =600 ms
04h =800 ms

14h = 4seconds
FFh = 51 seconds

28.9 Implementation

In addition to the registers described in Section 28.10, "EC-Only Registers”, the PWM is implemented using a number
of components that are interconnected differently when configured for breathing operation and when configured for
blinking/PWM operation.

28.9.1 BREATHING CONFIGURATION

The PSIZE parameter can configure the PWM to one of three modes: 8-bit, 7-bit and 6-bit. The PERIOD CTR counts
ticks of its input clock. In 8-bit mode, it counts from 0 to 255 (that is, 256 steps), then repeats continuously. In this mode,
a full cycle takes 7.8ms (128Hz). In 7-bit mode it counts from 0 to 127 (128 steps), and a full cycle takes 3.9ms (256Hz).
In 6-bit mode it counts from 0 to 63 (64 steps) and a full cycle takes 1.95ms (512Hz).

The output of the LED circuit is asserted whenever the PERIOD CTR is less than the contents of the DUTY CYCLE
register. The appearance of breathing is created by modifying the contents of the DUTY CYCLE register in a continuous
manner. When the LED control is off the internal counters and registers are all reset to 0 (i.e. after a write setting the
RESET bit in the LED Configuration Register Register.) Once enabled, the DUTY CYCLE register is increased by an
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amount determined by the LED_STEP register and at a rate determined by the DELAY counter. Once the duty cycle
reaches its maximum value (determined by the field MAX), the duty cycle is held constant for a period determined by
the field HD. Once the hold time is complete, the DUTY CYCLE register is decreased, again by an amount determined
by the LED_STEP register and at a rate determined by the DELAY counter. When the duty cycle then falls at or below
the minimum value (determined by the field MIN), the duty cycle is held constant for a period determined by the field
HD. Once the hold time is complete, the cycle repeats, with the duty cycle oscillating between MIN and MAX.

The rising and falling ramp times as shown in FIGURE 28-2: Breathing LED Example on page 383 can be either sym-
metric or asymmetric depending on the setting of the SYMMETRY bit in the LED Configuration Register Register. In
Symmetric mode the rising and falling ramp rates have mirror symmetry; both rising and falling ramp rates use the same
(all) 8 segments fields in each of the following registers (see Table 28-7): the LED Update Stepsize Register register
and the LED Update Interval Register register. In Asymmetric mode the rising ramp rate uses 4 of the 8 segments fields
and the falling ramp rate uses the remaining 4 of the 8 segments fields (see Table 28-7).

The parameters MIN, MAX, HD, LD and the 8 fields in LED_STEP and LED_INT determine the brightness range of the
LED and the rate at which its brightness changes. See the descriptions of the fields in Section 28.10, "EC-Only Regis-
ters", as well as the examples in Section 28.9.3, "Breathing Examples" for information on how to set these fields.

TABLE 28-7: SYMMETRIC BREATHING MODE REGISTER USAGE

Rising/ Falling
irl\?T:rigﬁrZig‘;-g, Duty Cycle S(Ie'?;r;int Symmetric Mode Register Fields Utilized
"Clipping Example"

X 000xxxxxb 000b STEP[O)/INT[O] Bits[3:0]
X 001xxxxxb 001b STEP[1)/INT[1] Bits[7:4]
X 010xxxxxb 010b STEP[2)/INT[2] Bits[11:8]
X 011xxxxxb 011b STEP[3)/INT[3] Bits[15:12]
X 100xxxxxb 100b STEP[4]/INT[4] Bits[19:16]
X 101xxxxxb 101b STEP[5)/INT[5] Bits[23:20]
X 110xxxxxb 110b STEP[6)/INT[6] Bits[27:24]
X 111xxxxxb 111b STEP[7)/INT[7] Bits[31:28]

Note: In Symmetric Mode the Segment_Index[2:0] = Duty Cycle Bits[7:5]

TABLE 28-8: ASYMMETRIC BREATHING MODE REGISTER USAGE

Rising/ Falling
irI?T:rigﬁrZi?Se-g, Duty Cycle STSL‘:(M Asymmetric Mode Register Fields Utilized
"Clipping Example"

Rising 00xxxxxxb 000b STEP[OJ/INT[O] Bits[3:0]
Rising 01xxxxxxb 001b STEP[1)/INT[1] Bits[7:4]
Rising 10xxxxxxb 010b STEP[2)/INT[2] Bits[11:8]
Rising T1xxxxxxb 011b STEP[3)/INT[3] Bits[15:12]
falling 00xxxxxxb 100b STEP[4]/INT[4] Bits[19:16]
falling 01xxxxxxb 101b STEP[5)/INT[5] Bits[23:20]
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TABLE 28-8: ASYMMETRIC BREATHING MODE REGISTER USAGE (CONTINUED)

Rising/ Falling
Ramp Times Segment . . . -
in Figure 28-3, Duty Cycle Index Asymmetric Mode Register Fields Utilized
"Clipping Example"
falling 10xxxxxxb 110b STEP[6)/INT[6] Bits[27:24]
falling 11xxxxxxb 111b STEP[7)/INT[7] Bits[31:28]
Note: In Asymmetric Mode the Segment_Index[2:0] is the bit concatenation of following: Segment_Index[2] =
(FALLING RAMP TIME in Figure 28-3, "Clipping Example") and Segment_Index[1:0] = Duty Cycle Bits[7:6].

28.9.2 BLINKING CONFIGURATION

The Delay counter and the PWM counter are the same as in the breathing configuration, except in this configuration
they are connected differently. The Delay counter is clocked on either the 32.768 KHz clock or the 48 MHz clock, rather
than the output of the PWM. The PWM counter is clocked by the zero output of the Delay counter, which functions as a
prescalar for the input clocks to the PWM. The Delay counter is reloaded from the LD field of the LED_DELAY register.
When the LD field is O the input clock is passed directly to the PWM counter without prescaling. In Blinking/PWM mode
the PWM counter is always 8-bit, and the PSIZE parameter has no effect.

The frequency of the PWM pulse waveform is determined by the formula:

f _ fClock
PWM (256 x (LD + 1))

where fpyy) is the frequency of the PWM, f . is the frequency of the input clock (32.768 KHz clock or 48 MHz clock)
and LD is the contents of the LD field.

Note: At a duty cycle value of 00h (in the MIN register), the LED output is fully off. At a duty cycle value of 255h,
the LED output is fully on. Alternatively, In order to force the LED to be fully on, firmware can set the CON-
TROL field of the Configuration register to 3 (always on).

The other registers in the block do not affect the PWM or the LED output in Blinking/PWM mode.
28.9.3 BREATHING EXAMPLES

28.9.3.1 Linear LED brightness change

In this example, the brightness of the LED increases and diminishes in a linear fashion. The entire cycle takes 5 sec-
onds. The rise time and fall time are 1.6 seconds, with a hold time at maximum brightness of 200ms and a hold time at
minimum brightness of 1.6 seconds. The LED brightness varies between full off and full on. The PWM size is set to 8-
bit, so the time unit for adjusting the PWM is approximately 8ms. The registers are configured as follows:
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TABLE 28-9: LINEAR EXAMPLE CONFIGURATION
Field Value

PSIZE 8-bit

MAX 255

MIN 0

HD 25 ticks (200ms)

LD 200 ticks (1.6s)

Duty cycle most 000b 001b 010b 011b 100b 101b 110b 1110

significant bits

LED_INT 8 8 8 8 8 8 8 8

LED_STEP 10 10 10 10 10 10 10 10
FIGURE 28-5: LINEAR BRIGHTNESS CURVE EXAMPLE
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28.9.3.2 Non-linear LED brightness change

In this example, the brightness of the LED increases and diminishes in a non-linear fashion. The brightness forms a
curve that is approximated by four piece wise-linear line segments. The entire cycle takes about 2.8 seconds. The rise
time and fall time are about 1 second, with a hold time at maximum brightness of 320ms and a hold time at minimum
brightness of 400ms. The LED brightness varies between full off and full on. The PWM size is set to 7-bit, so the time
unit for adjusting the PWM is approximately 4ms. The registers are configured as follows:

TABLE 28-10: NON-LINEAR EXAMPLE CONFIGURATION

Field Value
PSIZE 7-bit
MAX 255 (effectively 127)
MIN 0
HD 80 ticks (320ms)
LD 100 ticks (400ms)
Duty cycle most 000b 001b 010b 011b 100b 101b 110b 1110
significant bits
LED_INT 2 3 6 6 9 9 16 16
LED_STEP 4 4 4 4 4 4 4 4

The resulting curve is shown in the following figure:

FIGURE 28-6:

NON-LINEAR BRIGHTNESS CURVE EXAMPLE
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28.10 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Blinking/Breathing PWM.
The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in
the EC-Only Register Base Address Table.

TABLE 28-11: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number

Blinking/Breath- 0 EC 32-bit internal 0000_B800h
ing PWM address space

Blinking/Breath- 1 EC 32-bit internal 0000_B900h
ing PWM address space

Blinking/Breath- 2 EC 32-bit internal 0000_BAOOh
ing PWM address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 28-12: EC-ONLY REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h LED Configuration Register
04h LED Limits Register
08h LED Delay Register
0Ch LED Update Stepsize Register
10h LED Update Interval Register

In the following register definitions, a “PWM period” is defined by time the PWM counter goes from 000h to its maximum
value (FFh in 8-bit mode, FEh in 7-bit mode and FCh in 6-bit mode, as defined by the PSCALE field in register
LED_CFG). The end of a PWM period occurs when the PWM counter wraps from its maximum value to 0.

The registers in this block can be written 32-bits, 16-bits or 8-bits at a time. Writes to LED Configuration Register take
effect immediately. Writes to LED Limits Register are held in a holding register and only take effect only at the end of a
PWM period. The update takes place at the end of every period, even if only one byte of the register was updated. This
means that in blink/PWM mode, software can change the duty cycle with a single 8-bit write to the MIN field in the
LED_LIMIT register. Writes to LED Delay Register, LED Update Stepsize Register and LED Update Interval Register
also go initially into a holding register. The holding registers are copied to the operating registers at the end of a PWM
period only if the Enable Update bit in the LED Configuration Register is set to 1. If LED_CFG is 0, data in the holding
registers is retained but not copied to the operating registers when the PWM period expires. To change an LED breath-
ing configuration, software should write these three registers with the desired values and then set LED_CFG to 1. This
mechanism ensures that all parameters affecting LED breathing will be updated consistently, even if the registers are
only written 8 bits at a time.
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28.10.1 LED CONFIGURATION REGISTER

Offset |00h
. i Reset
Bits Description Type Default Event
31:16 | Reserved R - -
16 | SYMMETRY R/W Ob nSYSR
ST
1=The rising and falling ramp times are in Asymmetric mode.
Table 28-8, "Asymmetric Breathing Mode Register Usage" shows
the application of the Stepsize and Interval registers to the four
segments of rising duty cycles and the four segments of falling
duty cycles.
0=The rising and falling ramp times (as shown in Figure 28-2, "Breath-
ing LED Example") are in Symmetric mode. Table 28-7, "Sym-
metric Breathing Mode Register Usage" shows the application of
the Stepsize and Interval registers to the 8 segments of both ris-
ing and falling duty cycles.

15:8 | WDT_RELOAD R/W 14h nSYSR
The PWM Watchdog Timer counter reload value. On system reset, it ST
defaults to 14h, which corresponds to a 4 second Watchdog timeout
value.

7 | RESET w Ob nSYSR
Writes of' 1’ to this bit resets the PWM registers to their default val- ST
ues. This bit is self clearing.

Writes of ‘0’ to this bit have no effect.

6 | ENABLE_UPDATE R/WS Ob nSYSR
This bit is set to 1 when written with a *1”. Writes of ‘0’ have no effect. ST
Hardware clears this bit to 0 when the breathing configuration regis-
ters are updated at the end of a PWM period. The current state of the
bit is readable any time.

This bit is used to enable consistent configuration of LED_DELAY,
LED_STEP and LED_INT. As long as this bit is 0, data written to
those three registers is retained in a holding register. When this bit is
1, data in the holding register are copied to the operating registers at
the end of a PWM period. When the copy completes, hardware
clears this bit to 0.

5:4 | PWM_SIZE R/W Ob nSYSR
This bit controls the behavior of PWM: ST
3=Reserved
2=PWNM is configured as a 6-bit PWM
1=PWM is configured as a 7-bit PWM
0=PWM is configured as an 8-bit PWM
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Offset |00h
. L Reset
Bits Description Type Default Event
3| SYNCHRONIZE R/W Ob nSYSR
When this bit is ‘1", all counters for all LEDs are reset to their initial ST
values. When this bit is ‘0’ in the LED Configuration Register for all
LEDs, then all counters for LEDs that are configured to blink or
breathe will increment or decrement, as required.
To synchronize blinking or breathing, the SYNCHRONIZE bit should
be set for at least one LED, the control registers for each LED should
be set to their required values, then the SYNCHRONIZE bits should
all be cleared. If the all LEDs are set for the same blink period, they
will all be synchronized.
2| CLOCK_SOURCE R/W Ob nSYSR
This bit controls the base clock for the PWM. It is only valid when ST
CNTRL is set to blink (2).
1=Clock source is the 48 MHz clock
0=Clock source is the 32.768 KHz clock
1:0 | CONTROL R/W 00b nSYSR
This bit controls the behavior of PWM: ST
11b WDT TC
3=PWM is always on
2=LED blinking (standard PWM)
1=LED breathing configuration
0=PWM is always off. All internal registers and counters are reset to
0. Clocks are gated
28.10.2 LED LIMITS REGISTER

This register may be written at any time. Values written into the register are held in an holding register, which is trans-
ferred into the actual register at the end of a PWM period. The two byte fields may be written independently. Reads of
this register return the current contents and not the value of the holding register.

In breathing mode, when the current duty cycle is less than or equal
to this value the breathing apparatus holds the current duty cycle for
the period specified by the field LD in register LED_DELAY, then
starts incrementing the current duty cycle

In blinking mode, this field defines the duty cycle of the blink function.

Offset |04h
. I Reset
Bits Description Type Default Event
31:16 | Reserved R - -
15:8 | MAXIMUM R/W Oh nSYSR
In breathing mode, when the current duty cycle is greater than or ST
equal to this value the breathing apparatus holds the current duty
cycle for the period specified by the field HD in register LED_DELAY,
then starts decrementing the current duty cycle
7:0 | MINIMUM R/W Oh nSYSR
ST
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28.10.3 LED DELAY REGISTER

This register may be written at any time. Values written into the register are held in an holding register, which is trans-
ferred into the actual register at the end of a PWM period if the Enable Update bit in the LED Configuration register is
set to 1. Reads of this register return the current contents and not the value of the holding register.

Offset |08h

Reset

Bits Description Type Default Event

31:24 | Reserved R - -
23:12 | HIGH_DELAY R/W 000h nSYSR

In breathing mode, the number of PWM periods to wait before updat- ST
ing the current duty cycle when the current duty cycle is greater than
or equal to the value MAX in register LED_LIMIT.

4095=The current duty cycle is decremented after 4096 PWM periods

1=The delay counter is bypassed and the current duty cycle is decre-
mented after two PWM period

0=The delay counter is bypassed and the current duty cycle is decre-
mented after one PWM period

11:0 | LOW_DELAY R/W 000h nSYSR
The number of PWM periods to wait before updating the current duty ST

cycle when the current duty cycle is greater than or equal to the value
MIN in register LED_LIMIT.

4095=The current duty cycle is incremented after 4096 PWM periods

0=The delay counter is bypassed and the current duty cycle is incre-
mented after one PWM period

In blinking mode, this field defines the prescalar for the PWM clock

28.10.4 LED UPDATE STEPSIZE REGISTER

This register has eight segment fields which provide the amount the current duty cycle is adjusted at the end of every
PWM period. Segment field selection is decoded based on the segment index. The segment index equation utilized
depends on the SYMMETRY bit in the LED Configuration Register Register).

* In Symmetric Mode the Segment_Index[2:0] = Duty Cycle Bits[7:5]
* In Asymmetric Mode the Segment_Index[2:0] is the bit concatenation of following: Segment_Index[2] = (FALLING
RAMP TIME in Figure 28-3, "Clipping Example") and Segment_Index[1:0] = Duty Cycle Bits[7:6].

This register may be written at any time. Values written into the register are held in an holding register, which is trans-
ferred into the actual register at the end of a PWM period if the Enable Update bit in the LED Configuration register is
set to 1. Reads of this register return the current contents and not the value of the holding register.

In 8-bit mode, each 4-bit STEPSIZE field represents 16 possible duty cycle modifications, from 1 to 16 as the duty cycle
is modified between 0 and 255:

15: Modify the duty cycle by 16

1: Modify the duty cycle by 2
0: Modify the duty cycle by 1

In 7-bit mode, the least significant bit of the 4-bit field is ignored, so each field represents 8 possible duty cycle modifi-
cations, from 1 to 8, as the duty cycle is modified between 0 and 127:

14, 15: Modify the duty cycle by 8

2, 3: Modify the duty cycle by 2
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0, 1: Modify the duty cycle by 1

In 6-bit mode, the two least significant bits of the 4-bit field is ignored, so each field represents 4 possible duty cycle
modifications, from 1 to 4 as the duty cycle is modified between 0 and 63:

12, 13, 14, 15: Modify the duty cycle by 4
8, 9, 10, 11: Modify the duty cycle by 3
4,5, 6, 7: Modify the duty cycle by 2

0, 1, 2, 3: Modify the duty cycle by 1

Offset |OCh
. i Reset
Bits Description Type Default Event
31:28 | UPDATE_STEP7 R/W Oh nSYSR
Amount the current duty cycle is adjusted at the end of every PWM ST
period when the segment index is equal to 111.
27:24 | UPDATE_STEP6 R/W Oh nSYSR
Amount the current duty cycle is adjusted at the end of every PWM ST
period when the segment index is equal to 110.
23:20 | UPDATE_STEP5 R/W Oh nSYSR
Amount the current duty cycle is adjusted at the end of every PWM ST
period when the segment index is equal to 101
19:16 | UPDATE_STEP4 R/W Oh nSYSR
Amount the current duty cycle is adjusted at the end of every PWM ST
period when the segment index is equal to 100.
15:12 | UPDATE_STEP3 R/W Oh nSYSR
Amount the current duty cycle is adjusted at the end of every PWM ST
period when the segment index is equal to 011.
11:8 | UPDATE_STEP2 R/W Oh nSYSR
Amount the current duty cycle is adjusted at the end of every PWM ST
period when the segment index is equal to 010.
7:4 | UPDATE_STEP1 R/W Oh nSYSR
Amount the current duty cycle is adjusted at the end of every PWM ST
period when the segment index is equal to 001.
3:0 | UPDATE_STEPO R/W Oh nSYSR
Amount the current duty cycle is adjusted at the end of every PWM ST
period when the segment index is equal to 000.

28.10.5 LED UPDATE INTERVAL REGISTER

This register has eight segment fields which provide the number of PWM periods between updates to current duty cycle.
Segment field selection is decoded based on the segment index. The segment index equation utilized depends on the
SYMMETRY bit in the LED Configuration Register Register)

* In Symmetric Mode the Segment_Index[2:0] = Duty Cycle Bits[7:5]
* In Asymmetric Mode the Segment_Index[2:0] is the bit concatenation of following: Segment_Index[2] = (FALLING
RAMP TIME in Figure 28-3, "Clipping Example") and Segment_Index[1:0] = Duty Cycle Bits[7:6].

This register may be written at any time. Values written into the register are held in an holding register, which is trans-
ferred into the actual register at the end of a PWM period if the Enable Update bit in the LED Configuration register is
set to 1. Reads of this register return the current contents and not the value of the holding register.
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Offset |10h
. iy Reset
Bits Description Type Default Event
31:28 | UPDATE_INTERVAL7 R/W Oh nSYSR
The number of PWM periods between updates to current duty cycle ST
when the segment index is equal to 111b.
15=Wait 16 PWM periods
0=Wait 1 PWM period
27:24 | UPDATE_INTERVALG6 R/W Oh nSYSR
The number of PWM periods between updates to current duty cycle ST
when the segment index is equal to 110b.
15=Wait 16 PWM periods
0=Wait 1 PWM period
23:20 | UPDATE_INTERVALS R/W Oh nSYSR
The number of PWM periods between updates to current duty cycle ST
when the segment index is equal to 101b.
15=Wait 16 PWM periods
0=Wait 1 PWM period
19:16 | UPDATE_INTERVAL4 R/W Oh nSYSR
The number of PWM periods between updates to current duty cycle ST
when the segment index is equal to 100b.
15=Wait 16 PWM periods
0=Wait 1 PWM period
15:12 | UPDATE_INTERVAL3 R/W Oh nSYSR
The number of PWM periods between updates to current duty cycle ST
when the segment index is equal to 011b.
15=Wait 16 PWM periods
0=Wait 1 PWM period
11:8 | UPDATE_INTERVAL2 R/W Oh nSYSR
The number of PWM periods between updates to current duty cycle ST
when the segment index is equal to 010b.
15=Wait 16 PWM periods
0=Wait 1 PWM period
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Offset |10h
. L Reset
Bits Description Type Default Event
7:4 | UPDATE_INTERVAL1 R/W Oh nSYSR
The number of PWM periods between updates to current duty cycle ST
when the segment index is equal to 001b.
15=Wait 16 PWM periods
0=Wait 1 PWM period
3:0 | UPDATE_INTERVALO R/W Oh nSYSR
The number of PWM periods between updates to current duty cycle ST
when the segment index is equal to 000b.
15=Wait 16 PWM periods
0=Wait 1 PWM period
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29.0 PS/2 INTERFACE

29.1 Introduction

The PS/2 Interface may be used to communicate with a PS/2 keyboard or a PS/2 mouse. The physical interface pro-
vides the clock and data signaling for PS/2 data transfers. The PS/2 Controllers are directly controlled by the EC. The
hardware implementation eliminates the need to bit bang I/O ports to generate PS/2 traffic, however bit banging is avail-
able via the associated GPIO pins.

29.2 References

No references have been cited for this feature.

29.3 Terminology

There is no terminology defined for this section.

29.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 29-1: /0 DIAGRAM OF BLOCK

PS/2 Interface

Host Interface

f——-

Signal Description

Power, Clocks and Reset

L

Interrupts
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29.5 Signal Description

TABLE 29-1: SIGNAL DESCRIPTION TABLE

Name Direction Description
PS2_DAT INPUT/ Data from the PS/2 device
OUTPUT
PS2_CLK INPUT/ Clock from the PS/2 device
OUTPUT

29.6 Host Interface

The registers defined for the Keyboard Scan Interface are accessible by the various hosts as indicated in Section 29.15,
"EC-Only Registers".

29.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

20.71 POWER DOMAINS

Name Description

VTR The logic and registers implemented in this block are powered by this
power well.

20.7.2 CLOCK INPUTS

Name Description
48 MHz Ring Oscillator This is the clock source for PS/2 Interface logic.
2 MHz Clock The PS/2 state machine is clocked using the 2 MHz clock.

20.7.3 RESETS

Name Description

nSYSRST This signal resets all the registers and logic in this block to their default
state.
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29.8 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

PS2_ACT Interrupt request to the Interrupt Aggregator for PS2 controller instance
X, based on PS2 controller activity. Section 29.15.4, "PS2 Status
Register" defines the sources for the interrupt request.

PS2_DATx WAKE Wake-up request to the Interrupt Aggregator’s wake-up interface for PS2
port x.

In order to enable PS2 wakeup interrupts, the pin control registers for
the PS2_DAT pin must be programmed to Input, Falling Edge Triggered,
non-inverted polarity detection.

29.9 Low Power Modes

The PS/2 Interface may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.
The PS2 interface will only sleep while the PS2 is disabled or in Rx mode with no traffic on the bus.

29.10 Description

Each EC PS/2 serial channels use a synchronous serial protocol to communicate with the auxiliary device. Each PS/2
channel has Clock and Data signal lines. The signal lines are bi-directional and employ open drain outputs capable of
sinking 12m, as required by the PS/2 specification. A pull-up resistor, typically 10K, is connected to both lines. This
allows either the EC PS/2 logic or the auxiliary device to drive the lines. Regardless of the drive source, the auxiliary
device always provides the clock for transmit and receive operations. The serial packet is made up of eleven bits, listed
in the order they appear on the data line: start bit, eight data bits (least significant bit first), odd parity, and stop bit. Each
bit cell is from 60uS to 100uS long.

All PS/2 Serial Channel signals (PS2_CLK and PS2_DAT) are driven by open drain drivers which can be pulled to VTR
or the main power rail (+3.3V nominal) through 10K-ohm resistors.

The PS/2 controller supports a PS/2 Wake Interface that can wake the EC from the IDLE or SLEEP states. The Wake
Interface can generate wake interrupts without a clock. The PS/2 Wake Interface is only active when the peripheral
device and external pull-up resisters are powered by the VTR supply.

There are no special precautions to be taken to prevent back drive of a PS/2 peripheral powered by the main power well
when the power well is off, as long as the external 10K pull-up resistor is tied to the same power source as the peripheral.

29.11 Block Diagram

FIGURE 29-2: PORT PS/2 BLOCK DIAGRAM
I EC I/F )
PS2_x Control

¢nterupt | Registers State PS/2 PS2DAT
48MH Machine | Channel [€ >
z

_ PS2CLK
I ) »
2 MHz
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29.12 PS/2 Port Physical Layer Byte Transmission Protocol

The PS/2 physical layer transfers a byte of data via an eleven bit serial stream as shown in Table 29-2. A logic 1 is sent
at an active high level. Data sent from a Keyboard or mouse device to the host is read on the falling edge of the clock
signal. The Keyboard or mouse device always generates the clock signal. The Host may inhibit communication by pull-
ing the Clock line low. The Clock line must be continuously high for at least 50 microseconds before the Keyboard or
mouse device can begin to transmit its data. See Table 29-3, "PS/2 Port Physical Layer Bus States".

TABLE 29-2: PS/2 PORT PHYSICAL LAYER BYTE TRANSMISSION PROTOCOL

Bit Function
1 Start bit (always 0)
2 Data bit O (least significant bit)
3 Data bit 1
4 Data bit 2
5 Data bit 3
6 Data bit 4
7 Data bit 5
8 Data bit 6
9 Data bit 7 (most significant bit)
10 Parity bit (odd parity)
11 Stop Bit (always 1)
FIGURE 29-3: PS/2 PORT PHYSICAL LAYER BYTE TRANSMISSION PROTOCOL
PS2CcLK \CLK1 CLK2 CLK3 CLK9 CLK10 CLK11
PS2DATA Start Bit Bit 0 Bit 1 Bit 7 Parity Stop Bit
TABLE 29-3: PS/2 PORT PHYSICAL LAYER BUS STATES
Data Clock State
high high Idle
high low Communication Inhibited
low low Request to Send
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29.13 Controlling PS/2 Transactions

PS/2 transfers are controlled by fields in the PS2 Control Register.

The interface is enabled by the PS2_EN bit. Transfers are enabled when PS2_EN is ‘1’ and disabled when PS2_EN is
‘0’. If the PS2_EN bit is cleared to ‘0O’ while a transfer is in progress but prior to the leading edge (falling edge) of the
10th (parity bit) clock edge, the receive data is discarded (RDATA_RDY remains low). If the PS2_EN bit is cleared fol-
lowing the leading edge of the 10th clock signal, then the receive data is saved in the Receive Register (RDATA_RDY
goes high) assuming no parity error.

The direction of a PS/2 transfer is controlled by the PS2_T/R bit.

29.13.1 RECEIVE

If PS2_T/R is ‘0’ while the PS2 Interface is enabled, the interface is configured to receive data. If while PS2_T/R is ‘0’
RDATA_RDY is ‘0’, the channel's PS2_CLK and PS2_DAT will float waiting for the external PS/2 device to signal the
start of a transmission. If RDATA_RDY is ‘1’, the channel’'s PS2_DAT line will float but its PS2_CLK line will be held low,
holding off the peripheral, until the Receive Register is read.

The peripheral initiates a reception by sending a start bit followed by the data bits). After a successful reception, data
are placed in the PS2 Receive Buffer Register, the RDATA_RDY bit in the PS2 Status Register is set and the PS2_CLK
line is forced low. Further receive transfers are inhibited until the EC reads the data in the PS2 Receive Buffer Register.
RDATA_RDY is cleared and the PS2_CLK line is tri-stated following a read of the PS2 Receive Buffer Register.

The Receive Buffer Register is initialized to FFh after a read or after a Time-out has occurred.

29.13.2 TRANSMIT

If PS2_T/Ris ‘1’ while the PS2 Interface is enabled, the interface is configured to transmit data. When the PS2_T/R bit
is written to ‘1’ while the state machine is idle, the channel prepares for a transmission: the interface will drive the PS2_-
CLK line low and then float the PS2_DAT line, holding this state until a write occurs to the Transmit Register or until the
PS2_T/R bit is cleared. A transmission is started by writing the PS2 Transmit Buffer Register. Writes to the Transmit
Buffer Register are blocked when PS2_EN is ‘0’, PS2_T/R is ‘0’ or when the transmit state machine is active (the
XMIT_IDLE bit in the PS/2 Status Register is ‘0’). The transmission of data will not start if there is valid data in the
Receive Data Register (when the status bit RDATA_RDY is ‘1’). When a transmission is started, the transmission state
machine becomes active (the XMIT_IDLE bit is set to ‘1’ by hardware), the PS2_DAT line is driven low and within 80ns
the PS2_CLK line floats (externally pulled high by the pull-up resistor).

The transmission terminates either on the 11th clock edge of the transmission or if a Transmit Time-Out error condition
occurs. When the transmission terminates, the PS2_T/R bit is cleared to ‘0’and the state machine becomes idle, setting
XMIT_IDLE to ‘1"

The PS2_T/R bit must be written to a ‘1’ before initiating another transmission to the remote device. If the PS2_T/R bit
is set to ‘1’ while the channel is actively receiving data (that is, while the status bit RDATA_RDYis ‘1’) prior to the leading
edge of the 10th (parity bit) clock edge, the receive data is discarded. If the bit is set after the 10th edge, the receive
data is saved in the Receive Register.
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29.14 Instance Description

29.15 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the PS/2 Interface. The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the
EC-Only Register Base Address Table.

TABLE 29-4: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
PS/2 Interface 0 EC 32-bit internal 0000_9000h
address space
1 EC 32-bit internal 0000_9040h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 29-5: EC-ONLY REGISTER SUMMARY

Offset Register Name
Oh PS2 Transmit Buffer Register
Oh PS2 Receive Buffer Register
4h PS2 Control Register
8h PS2 Status Register

29.15.1 PS2 TRANSMIT BUFFER REGISTER

Offset | 00h
. e Reset
Bits Description Type Default Event
31:8 | Reserved R - -
7:0 | TRANSMIT_DATA w Oh nSYSR
Writes to this register start a transmission of the data in this register ST
to the peripheral.
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29.15.2 PS2 RECEIVE BUFFER REGISTER

Offset | 00h

Reset

Bits Description Type Default Event

31:8 | Reserved R - -

7:0 | RECEIVE_DATA R FFh nSYSR
Data received from a peripheral are recorded in this register. ST

A transmission initiated by writing the PS2 Transmit Buffer Register
will not start until valid data in this register have been read and
RDATA_RDY has been cleared by hardware.

The Receive Buffer Register is initialized to FFh after a read or
after a Time-out has occurred.

29.15.3 PS2 CONTROL REGISTER

Offset | 00h

Reset

Bits Description Type Default Event

31:6 | Reserved R - -

5:4 | STOP R/W Oh nSYSR
These bits are used to set the level of the stop bit expected by the ST

PS/2 channel state machine. These bits are therefore only valid
when PS2_EN is set.

00b=Receiver expects an active high stop bit.

01b=Receiver expects an active low stop bit.

10b=Receiver ignores the level of the Stop bit (11th bit is not inter-
preted as a stop bit).

11b=Reserved.

3:2 | PARITY R/W Oh nSYSR

These bits are used to set the parity expected by the PS/2 channel ST
state machine. These bits are therefore only valid when PS2_EN is
set.

00b=Receiver expects Odd Parity (default).

01b=Receiver expects Even Parity.

10b=Receiver ignores level of the parity bit (10th bit is not inter-
preted as a parity bit).

11b=Reserved
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Offset | 0Oh
. . Reset
Bits Description Type Default Event
1 | PS2_EN R/W Oh nSYSR
PS/2 Enable. ST
0=The PS/2 state machine is disabled. The CLK pin is driven low
and the DATA pin is tri-stated.
1=The PS/2 state machine is enabled, allowing the channel to per-
form automatic reception or transmission, depending on the
state of PS2_T/R.
0 | PS2_T/R R/W Oh nSYSR
PS/2 Transmit/Receive ST
0=The P2/2 channel is enabled to receive data.
1=The PS2 channel is enabled to transmit data.

Changing values in the PS2 CONTROL REGISTER at a rate faster than 2 MHz, may result in unpredictable behavior.
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29.15.4 PS2 STATUS REGISTER

Offset | 08h
. i Reset
Bits Description Type Default Event
31:8 | Reserved R - -

7 | XMIT_START_TIMEOUT R/WC Oh nSYSR
Transmit Start Timeout. ST
0=No transmit start timeout detected
1=A start bit was not received within 25 ms following the transmit

start event. The transmit start bit time-out condition is also indi-
cated by the XMIT_TIMEOUT bit.

6 | RX_BUSY R Oh nSYSR
Receive Channel Busy. ST
0=The channel is actively receiving PS/2 data
1=The channel is idle

5 | XMIT_TIME_OUT R/wC Oh nSYSR
Transmitter Idle. ST
When the XMIT_TIMEOUT bit is set, the PS2_T/R bit is held clear,
the PS/2 channel’s CLK line is pulled low for a minimum of 300us
until the PS/2 Status register is read. The XMIT_TIMEOUT bit is
set on one of three transmit conditions: when the transmitter bit
time (the time between falling edges) exceeds 300us, when the
transmitter start bit is not received within 25ms from signaling a
transmit start event or if the time from the first bit (start) to the 10th
bit (parity) exceeds 2ms

4 | XMIT_IDLE R Oh nSYSR
Transmitter Idle. ST
0=The channel is actively transmitting PS/2 data. Writing the PS2

Transmit Buffer Register will cause the XMIT_IDLE bit to clear
1=The channel is not transmitting. This bit transitions from ‘0’ to ‘1’
in the following cases:
* The falling edge of the 11th CLK
* XMIT_TIMEOUT is set
* The PS2_T/R bit is cleared
* The PS2_EN bit is cleared.
A low to high transition on this bit generates a PS2 Activity inter-
rupt.

3| FE R/wC Oh nSYSR
Framing Error ST
When receiving data, the stop bit is clocked in on the falling edge of
the 11th CLK edge. If the channel is configured to expect either a
high or low stop bit and the 11th bit is contrary to the expected stop
polarity, then the FE and REC_TIMEOUT bits are set following the
falling edge of the 11th CLK edge and an interrupt is generated.
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Offset | 08h

Reset

Bits Description Type Default Event

2 | PE R/WC Oh nSYSR
Parity Error ST

When receiving data, the parity bit is clocked in on the falling edge
of the 10th CLK edge. If the channel is configured to expect either
even or odd parity and the 10th bit is contrary to the expected par-
ity, then the PE and REC_TIMEOUT bits are set following the fall-
ing edge of the 10th CLK edge and an interrupt is generated.

1 | REC_TIMEOUT R/WC Oh nSYSR
Receive Timeout ST

Following assertion of the REC_TIMEOUT bit, the channel’'s CLK

line is automatically pulled low for a minimum of 300us until the

PS/2 status register is read. Under PS2 automatic operation,

PS2_EN is set, this bit is set on one of three receive error condi-

tions:

* When the receiver bit time (the time between falling edges)
exceeds 300pus.

« If the time from the first bit (start) to the 10th bit (parity)
exceeds 2ms.

* On a receive parity error along with the Parity Error (PE) bit.

» On a receive framing error due to an incorrect STOP bit along
with the framing error (FE) bit.

A low to high transition on this bit generates a PS2 Activity inter-
rupt.

0 | RDATA_RDY R Oh nSYSR
Receive Data Ready ST

Under normal operating conditions, this bit is set following the fall-
ing edge of the 11th clock given successful reception of a data byte
from the PS/2 peripheral (i.e., no parity, framing, or receive time-

out errors) and indicates that the received data byte is available to
be read from the Receive Register. This bit may also be set in the
event that the PS2_EN bit is cleared following the 10th CLK edge.

Reading the Receive Register clears this bit.

Alow to high transition on this bit generates a PS2 Activity inter-
rupt.
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30.0 KEYBOARD MATRIX SCAN INTERFACE

30.1 Overview

The Keyboard Matrix Scan Interface block provides a register interface to the EC to directly scan an external keyboard
matrix of size up to 18x8.

The maximum configuration of the Keyboard Matrix Scan Interface is 18 outputs by 8 inputs. For a smaller matrix size,
firmware should configure unused KSO pins as GPIOs or another alternate function, and it should mask out unused
KSls and associated interrupts.

30.2 References

No references have been cited for this feature.

30.3 Terminology

There is no terminology defined for this section.

30.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 30-1: /0 DIAGRAM OF BLOCK

Keyboard Matrix Scan Inter-
Host Interface

f—-

Signal Description
Power, Clocks and Reset

L

Interrupts

30.5 Signal Description

TABLE 30-1: SIGNAL DESCRIPTION TABLE

Name Direction Description
KSI[7:0] Input Column inputs from external keyboard matrix.
KSOI[17:0] Output Row outputs to external keyboard matrix.
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Note:  Pull-up resistors are required on both the KSI and KSO pins. Either external 10k ohm resistors or the inter-
nal resistors may be used. However, if the internal pull-ups are used then the PreDrive Mode must also be
enabled.

30.6 Host Interface

The registers defined for the Keyboard Scan Interface are accessible by the various hosts as indicated in Section 30.11,
"EC-Only Registers".

30.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

30.7.1 POWER DOMAINS

Name Description

VTR The logic and registers implemented in this block are powered by this
power well.

30.7.2 CLOCK INPUTS

Name Description

48 MHz Ring Oscillator This is the clock source for Keyboard Scan Interface logic.

30.7.3 RESETS

Name Description

nSYSRST This signal resets all the registers and logic in this block to their default
state.

30.8 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description
KSC_INT Interrupt request to the Interrupt Aggregator.
KSC_INT_WAKE Wake-up request to the Interrupt Aggregator’s wake-up interface.

30.9 Low Power Modes

The Keyboard Scan Interface automatically enters a low power mode whenever it is not actively scanning the keyboard
matrix. The block is also placed in a low-power state when it is disabled by the KSEN bit. When the interface is in a low-
power mode it will not prevent the chip from entering a sleep state. When the interface is active it will inhibit the chip
sleep state until the interface has re-entered its low power mode.
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30.10 Description

FIGURE 30-2: Keyboard Matrix Scan Interface Block Diagram
48MHz ———Pp
KSO Output
| Selgct P Decoder KSO[17:0]
Register
SPB
EC Bus w#—————P» VE >
KSI
KSC_INT_WAKE & Interrupt
Interface
KSC_INT -
KSI Input
and .
- | KSI[7:0]
Registers

During scanning the firmware sequentially drives low one of the rows (KSO[17:0]) and then reads the column data line
(KSI[7:0]). A key press is detected as a zero in the corresponding position in the matrix. Keys that are pressed are
debounced by firmware. Once confirmed, the corresponding keycode is loaded into host data read buffer in the 8042
Host Interface module. Firmware may need to buffer keycodes in memory in case this interface is stalled or the host
requests a Resend.

30.10.1  INITIALIZATION OF KSO PINS

If the Keyboard Scan Interface is not configured for PREDRIVE Mode, KSO pins should be configured as open-drain
outputs. Internal or external pull-ups should be used so that the GPIO functions that share the pins do not have a floating
input when the KSO pins are tri-stated.

If the Keyboard Scan Interface is configured for PREDRIVE Mode, KSO pins must be configured as push-pull outputs.
Internal or external pull-ups should be used to protect the GPIO inputs associated with the KSO pins from floating inputs.
30.10.2 PREDRIVE MODE

There is an optional Predrive Mode that can be enabled to actively drive the KSO pins high before switching to open-
drain operation. The PREDRIVE ENABLE bit in the Keyscan Extended Control Register is used to enable the PRE-
DRIVE option. Timing for the Predive mode is shown in Section 43.14, Keyboard Scan Matrix Timing.

30.10.2.1  Predrive Mode Programming

The following precautions should be taken to prevent output pad damage during Predrive Mode Programming.
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30.10.2.2 Asserting PREDRIVE_ENABLE

1. Disable Key Scan Interface (KSEN ='1")

2. Enable Predrive function (PREDRIVE_ENABLE ='1")
3. Program buffer type for all KSO pins to "push-pull”

4. Enable Keyscan Interface (KSEN ='0')

30.10.2.3 De-asserting PREDRIVE_ENABLE

1. Disable Key Scan Interface (KSEN = '1")

2. Program buffer type for all KSO pins to "open-drain”
3. Disable Predrive function (PREDRIVE_ENABLE ='0")
4. Enable Keyscan Interface (KSEN ='0")

30.10.3 INTERRUPT GENERATION

To support interrupt-based processing, an interrupt can optionally be generated on the high-to-low transition on any of
the KSl inputs. A running clock is not required to generate interrupts.

30.10.3.1 Runtime interrupt

KSC_INT is the block’s runtime active-high level interrupt. It is connected to the interrupt interface of the Interrupt Aggre-
gator, which then relays interrupts to the EC.

Associated with each KSI input is a status register bit and an interrupt enable register bit. A status bit is set when the
associated KSI input goes from high to low. If the interrupt enable bit for that input is set, an interrupt is generated. An
Interrupt is de-asserted when the status bit and/or interrupt enable bit is clear. A status bit cleared when written to a “1°.

Interrupts from individual KSls are logically ORed together to drive the KSC_INT output port. Once asserted, an interrupt
is not asserted again until either all KSI[7:0] inputs have returned high or the has changed.

30.10.3.2 Wake-up interrupt
KSC_INT_WAKE is the block’s wakeup interrupt. It is routed to the Interrupt Aggregator.

During sleep mode, i.e., when the bus clock is stopped, a high-to-low transition on any KSI whose interrupt enable bit
is set causes the KSC_INT_WAKE to be asserted. Also set is the associated status bit in the EC Clock Required 2 Status
Register (EC_CLK_REQ2_STS). KSC_WAKEUP_INT remains active until the bus clock is started.

The aforementioned transition on KSI also sets the corresponding status bit in the KSI STATUS Register. If enabled, a
runtime interrupt is also asserted on KSC_INT when the bus clock resumes running.
30.10.4 WAKE PROGRAMMING

Using the Keyboard Scan Interface to ‘wake’ the MEC142x can be accomplished using either the Keyboard Scan Inter-
face wake interrupt, or using the wake capabilities of the GPIO Interface pins that are multiplexed with the Keyboard
Scan Interface pins. Enabling the Keyboard Scan Interface wake interrupt requires only a single interrupt enable access
and is recommended over using the GPIO Interface for this purpose.

30.11 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Keyboard Scan Interface.
The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in
the EC-Only Register Base Address Table.

TABLE 30-2: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
Keyboard Scan 0 EC 32-bit internal 0000_9C00h
Interface address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.
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TABLE 30-3: EC-ONLY REGISTER SUMMARY

Offset Register Name
4h KSO Select Register
8h KSI INPUT Register
Ch KSI STATUS Register
10h KSI INTERRUPT ENABLE Register
14h Keyscan Extended Control Register

30.11.1  KSO SELECT REGISTER

Offset | 04h
. o Reset
Bits Description Type Default Event
31:4 | Reserved R - -

7 | KSO_INVERT R/W Ob nSYSR
This bit controls the output level of KSO pins when selected. ST
If all KSO pins are active by programming KSO_SELECT to a
value greater than 11h the KSO_INVERT controls the state of the
pins as follows:
1= All KSOs driven low when selected
0= All KSOs driven high when selected.

Otherwise, if a single KSO line is selected via the KSO_SELECT

bit field or all KSO lines are selected via the KSO_ALL bit then the

KSO_INVERT controls the state of the pins as follows:

0= KSOIx] driven low when selected

1= KSOQIx] driven high when selected.

Note: The active state of the KSO pins is determined by the

KSO_INVERT bit as is shown in Table 30-5, "Keyboard
Scan Out Control Summary"

6 | KSEN R/W 1h nSYSR
This field enables and disables keyboard scan ST
0= Keyboard scan enabled
1= Keyboard scan disabled. All KSO output buffers disabled.
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Offset | 04h
. s Reset
Bits Description Type Default Event
5| KSO_ALL R/W Ob nSYSR
ST
0 = When key scan is enabled, KSO output controlled by the
KSO_SELECT field.
1 = All KSO pins are active and the KSO_SELECT field is a don’t
care.
Note: The active state is determined by the KSO_INVERT bit
as is shown in Table 30-5, "Keyboard Scan Out Control
Summary"
4:0 | KSO_SELECT R/W Oh nSYSR
This field determines which KSO line(s) are active. ST

0_0000b = KSOQO0 Selected
0_0001b = KSO01 Selected

1.0001b = KSO17 Selected
1_0010b - 1_1111b = All KSO pins selected

Note: The full decode table is illustrated in Table 30-4, "KSO
Select Decode"

Note: The active state is determined by the KSO_INVERT bit
as is shown in Table 30-5, "Keyboard Scan Out Control
Summary"

TABLE 30-4: KSO SELECT DECODE

KSO Select [4:0] KSO Selected
00h KS000
01h KSO01
02h KS002
03h KS003
04h KS004
05h KSO005
06h KSO006
07h KSO007
08h KS008
09h KS009
0Ah KS010
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TABLE 30-4: KSO SELECT DECODE (CONTINUED)

KSO Select [4:0]

KSO Selected

0Bh KSO11
0Ch KSO12
0Dh KSO13
OEh KSO14
OFh KSO15
10h KSO16
11h KSO17

TABLE 30-5: KEYBOARD SCAN OUT CONTROL SUMMARY

KSO—I:NERT KSEN KSO_ALL KSO_SELECT Description
X 1 X X Keyboard Scan disabled.
KSO[17:0] output buffers disabled.
0 0 0 10001b-00000b KSO[Selected] driven low. All oth-
ers driven high
1 0 0 10001b-00000b KSOJ[Selected] driven high. All oth-
ers driven low
0 0 0 11111b-10010b All KSO’s driven high
1 0 0 11111b-10010b All KSO’s driven low
0 0 1 X All KSO’s driven low
1 0 1 X All KSO’s driven high
30.11.2 KSI INPUT REGISTER
Offset | 08h
. o Reset
Bits Description Type Default Event
31:8 | Reserved - -
7:0 | KSI Oh nSYSR
This field returns the current state of the KSI pins. ST
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30.11.3 KSI STATUS REGISTER
Offset | OCh
Bits Description Type Default Reset
P yp Event
31:8 | Reserved R - -
7:0 | KSI_STATUS R/WC Oh nSYSR
Each bit in this field is set on the falling edge of the corresponding ST
KSI input pin.
A KSI interrupt is generated when its corresponding status bit and
interrupt enable bit are both set. KSI interrupts are logically ORed
together to produce KSC_INT and KSC_INT_WAKE.
Writing a ‘1’ to a bit will clear it. Writing a ‘0’ to a bit has no effect.
30.11.4 KSI INTERRUPT ENABLE REGISTER
Offset | 10h
Bits Description Type Default Reset
P yp Event
31:8 | Reserved R - -
7:0 | KSI_INT_EN R/W Oh nSYSR
Each bit in KSI_INT_EN enables interrupt generation due to high- ST
to-low transition on a KSI input. An interrupt is generated when the
corresponding bits in KSI_STATUS and KSI_INT_EN are both set.
30.11.5 KEYSCAN EXTENDED CONTROL REGISTER
Offset | 14h
Bits Description Type Default Reset Event
32:1 | Reserved R -
0 | PREDRIVE_ENABLE RW nSYSRST

PREDRIVE_ENABLE enables the PREDRIVE mode to
actively drive the KSO pins high for approximately 100
ns before switching to open-drain operation.

0=Disable predrive on KSO pins
1=Enable predrive on KSO pins.
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31.0 TRACE FIFO DEBUG PORT (TFDP)

31.1 Introduction

The TFDP serially transmits Embedded Controller (EC)-originated diagnostic vectors to an external debug trace system.

31.2 References

No references have been cited for this chapter.

31.3 Terminology

There is no terminology defined for this chapter.

31.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 31-1: /0 DIAGRAM OF BLOCK

Trace FIFO Debug Port
(TFDP)

Host Interface

~f—-

Signal Description
Power, Clocks and Reset

.

Interrupts

31.5 Signal Description

The Signal Description Table lists the signals that are typically routed to the pin interface.

TABLE 31-1: SIGNAL DESCRIPTION TABLE

Name Direction Description
TFDP Clk Output Derived from EC Bus Clock.
TFDP Data Output Serialized data shifted out by TFDP ClIk.
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31.6 Host Interface

The registers defined for the Trace FIFO Debug Port (TFDP) are accessible by the various hosts as indicated in Section
31.11, "EC-Only Registers".

31.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

31.7.1 POWER DOMAINS

Name Description

VTR This power well sources all of the registers and logic in this block.

31.7.2 CLOCK INPUTS

Name Description

48 MHz Ring Oscillator This clock input is used to derive the TFDP Clk.

31.7.3 RESETS

Name Description

nSYSRST This reset signal resets all of the registers and logic in this block.

31.8 Interrupts

There are no interrupts generated from this block.

319 Low Power Modes

The Trace FIFO Debug Port (TFDP) may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR)
circuitry.

31.10 Description

The TFDP is a unidirectional (from processor to external world) two-wire serial, byte-oriented debug interface for use
by processor firmware to transmit diagnostic information.

The TFDP consists of the Debug Data Register, Debug Control Register, a Parallel-to-Serial Converter, a Clock/Control
Interface and a two-pin external interface (TFDP Clk, TFDP Data).
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FIGURE 31-2: BLOCK DIAGRAM OF TFDP DEBUG PORT

Data

PARALLEL-TO-SERIAL
Register | ———- TFDP_DAT

CONVERTER

T

WRITE_COMPLETE. [ 0| OCK/CONTROL
INTERFACE » TFDP_CLK

MCLK

The firmware executing on the embedded controller writes to the Debug Data Register to initiate a transfer cycle (Sec-
tion 31.11, "EC-Only Registers"). At first, data from the Debug Data Register is shifted into the LSB. Afterwards, it is
transmitted at the rate of one byte per transfer cycle.

Data is transferred in one direction only from the Debug Data Register to the external interface. The data is shifted out
at the clock edge. The clock edge is selected by the EDGE_SEL bit in the Debug Control Register. After being shifted
out, valid data is provided at the opposite edge of the TFDP_CLK. For example, when the EDGE_SEL bit is ‘0’ (default),
valid data is provided at the falling edge of TFDP_CLK. The Setup Time (to the falling edge of TFDP_CLK) is 10 ns,
minimum. The Hold Time is 1 ns, minimum.

When the Serial Debug Port is inactive, the TFDP_CLK and TFDP_DAT outputs are ‘1." The EC Bus Clock clock input
is the transfer clock.

FIGURE 31-3: DATA TRANSFER

TFDP_CLK \ / \ / \ / \ / \ / \ / \ / \ /
TFDP DAT K DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 >/

DS00002343C-page 418 © 2017 Microchip Technology Inc.




MEC142x

31.11 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Trace FIFO Debug Port
(TFDP). The addresses of each register listed in this table are defined as a relative offset to the host “Base Address”
defined in the EC-Only Register Base Address Table.

TABLE 31-2: EC-ONLY REGISTER BASE ADDRESS TABLE

Instance
Block Instance Number Host Address Space Base Address
0 EC 32-bit internal 0000_8C00h

TFDP Debug Port address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 31-3: EC-ONLY REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h Debug Data Register
04h Debug Control Register

31.11.1 DEBUG DATA REGISTER
The Debut Data Register is Read/Write. It always returns the last data written by the TFDP or the power-on default ‘00h’.

Offset | 0Oh
. i Reset
Bits Description Type Default Event
7:0 | DATA R/W 00h nSYSR
Debug data to be shifted out on the TFDP Debug port. While data ST
is being shifted out, the Host Interface will ‘hold-off’ additional
writes to the data register until the transfer is complete.
31.11.2 DEBUG CONTROL REGISTER
Offset | 04h
. I Reset
Bits Description Type Default Event
7 | Reserved R - -
6:4 | IP_DELAY R/W 000b nSYSR
Inter-packet Delay. The delay is in terms of TFDP Debug output ST
clocks. A value of 0 provides a 1 clock inter-packet period, while a
value of 7 provides 8 clocks between packets:
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Offset | 04h
. e Reset
Bits Description Type Default Event
3:2 | DIVSEL R/W 00b nSYSR
Clock Divider Select. The TFDP Debug output clock is determined ST
by this field, according to Table 31-4, "TFDP Debug Clocking":
1 | EDGE_SEL R/W Ob nSYSR
ST
1= Data is shifted out on the falling edge of the debug clock
0= Data is shifted out on the rising edge of the debug clock (Default)
0| EN R/W Ob nSYSR
Enable. ST
1=Clock enabled
0=Clock is disabled (Default)

TABLE 31-4: TFDP DEBUG CLOCKING

divsel TFDP Debug Clock
00 24 MHz
01 12 MHz
10 6 MHz
1 Reserved
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32.0 PORT 80 BIOS DEBUG PORT

32.1 Overview

The Port 80 BIOS Debug Port emulates the functionality of a “Port 80” ISA plug-in card. In addition, a timestamp for the
debug data can be optionally added.

Diagnostic data is written by the Host Interface to the Port 80 BIOS Debug Port, which is located in the Host I/O address
space. The Port 80 BIOS Debug Port generates an interrupt to the EC when host data is available. The EC reads this
data along with the timestamp, if enabled.

32.2 References

There are no references for this block.

32.3 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 32-1: /0 DIAGRAM OF BLOCK

Port 80 BIOS Debug Port

Host Interface

f—-

Signal Description

Clock |npUtS ﬁ
Resets
Interrupts

-

32.4 Signal Description

There are no external signals for this block.

32.5 Host Interface

The Port 80 block is accessed by host software via a registered interface, as defined in Section 32.11, "Runtime Reg-
isters".
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32.6 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

32.6.1 POWER DOMAINS

Name Description

VTR This Power Well is used to power the registers and logic in this block.

32.6.2 CLOCK INPUTS

Name Description

48 MHz Ring Oscillator This is the clock source for Port 80 block logic.

32.6.3 RESETS

Name Description

nSYSRST This signal is asserted when VTR is low, PWRGD is low, or Host Inter-
face is reset.

32.7 Interrupts

This section defines the Interrupt Sources generated from this block.

Source Description

BDP_INT The Port 80 BIOS Debug Port generates an EC interrupt when the
amount of data in the Port 80 FIFO equals or exceeds the FIFO Thresh-
old defined in the Configuration Register.

The interrupt signal is always generated by the Port 80 block if the block
is enabled; the interrupt is enabled or disabled in the Interrupt Aggrega-
tor.

32.8 Low Power Modes
The Port 80 block may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.
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32.9 Description
32.9.1 BLOCK DIAGRAM

FIGURE 32-2: Port 80 BIOS Debug Port BLOCK DIAGRAM
nSYSRST >
24-bit Timer
48 MHz Ring Oscillator >

‘ p BDP_INT

- FIFO

Host Interface P 32.pbit x 16 P EC Interface
Sleep Enable — POWER > Clock Required
MGMT

The Port 80 BIOS Debug Port consists of a 32-bit wide x 16 deep FIFO and a 24-bit free running timer. Host and EC
access to the Port 80 device is through a set of registers. The Host can write the FIFO via the Runtime Registers and
the EC can read the FIFO can control the device via the EC-Only Registers.

Writes to the Host Data Register are concatenated with the 24-bit timestamp and written to the FIFO. Reads of the
Host Data Register return zero. If writes to the Host Data Register overrun the FIFO, the oldest data are discarded and
the OVERRUN status bit in the Status Register is asserted.

Only the EC can read data from the FIFO, using the EC Data Register. The use of this data is determined by EC Firm-
ware alone.

Note: In eSPI mode, the Port 80 BIOS Debug Port only operates in byte mode. Word and double word writes to
Port 80 are not supported.
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32.10 Configuration Registers

The registers listed in the Configuration Register Summary table are for a single instance of the Port 80 BIOS Debug
Port. The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined
in the Configuration Register Base Address Table.

FIGURE 32-3: CONFIGURATION REGISTER BASE ADDRESS TABLE
Instance Host
Block Instance Number Address Space Base Address
Port 80 BIOS Debug 0 LPC/eSPI Configuration Port INDEX = 00h
Port
0 EC 32-bit internal 000F_5400h
address space
1 LPC/eSPI Configuration Port INDEX = 00h
EC 32-bit internal 000F_5800h
address space

Each Configuration register access through the Host Access Port is via its LDN and its Host Access Port Index. EC
access is a relative offset to the EC Base Address.

TABLE 32-1: CONFIGURATION REGISTER SUMMARY

EC Offset Host Index

Register Name (Mnemonic)

330h 30h

Activate Register

32.10.1 ACTIVATE REGISTER

When this bit is asserted ‘1’, the block is enabled. When this bit is
‘0", writes by the Host interface to the Host Data Register are not
claimed, the FIFO is flushed, the 24-bit Timer is reset, and the
timer clock is stopped. Control bits in the Configuration Register
are not affected by the state of ACTIVATE.

Offset | 330h
Bits Description Type Default Reset
Event
7:1 | Reserved R - -
0 | ACTIVATE R/W Oh nSYSR
ST
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32.11 Runtime Registers

The registers listed in the Runtime Register Summary table are for two instances of the Port 80 BIOS Debug Port. The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the
Runtime Register Base Address Table.

Note:  The Runtime registers may be accessed by the EC but typically the Host will access the Runtime Registers
and the EC will access just the EC-Only registers.

TABLE 32-2: RUNTIME REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
Port 80 BIOS 0 LPC/eSPI I/0 Programmed BAR
Debug Port
EC 32-bit internal 000F_5400h
address space
1 LPC/eSPI I/O Programmed BAR
EC 32-bit internal 000F_5800h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 32-3: RUNTIME REGISTER SUMMARY

Offset Register Name (Mnemonic)

00h Host Data Register

32.11.1  HOST DATA REGISTER

Offset | 00h
. s Reset
Bits Description Type Default Event
31:8 | Reserved R - -
7:0 | HOST_DATA w Oh nSYSR
ST
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32.12 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for two instances of the Port 80 BIOS Debug Port. The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the

EC-Only Register Base Address Table.

TABLE 32-4: EC-ONLY REGISTER BASE ADDRESS TABLE
Block Instance Instance Host Address Space Base Address
Number
Port 80 0 0 EC 32-bit internal 000F_5400h
address space
Port 80 1 1 EC 32-bit internal 000F_5800h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 32-5: EC-ONLY REGISTER SUMMARY
Offset Register Name (Mnemonic)
100h EC Data Register
104h Configuration Register
108h Status Register
10Ch Count Register
32121 EC DATAREGISTER

Offset | 100h
. .. Reset
Bits Description Type Default Event
31:8 | TIME_STAMP R Oh nSYSR
ST
7:0 | EC_DATA R Oh nSYSR
ST
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32.12.2

CONFIGURATION REGISTER

Offset

104h

Bits

Description

Type

Default

Reset
Event

31:8

Reserved

7:6

FIFO_THRESHOLD

This field determines the threshold for the Port 80 BIOS Debug
Port Interrupts.

3=14 entry threshold
2=8 entry threshold
1=4 entry threshold
0=1 entry threshold

R/W

Oh

nSYSR
ST

TIMER_ENABLE

When the TIMER_ENABLE bit is ‘1’, the 24-bit Timer is actively
counting at a rate determined by the TIMEBASE_SELECT

bits. When the TIMER ENABLE bit is ‘0", counting is stopped.

R/W

Oh

nSYSR
ST

4:3

TIMEBASE_SELECT

The TIMEBASE SELECT bits determine the clock for the 24-bit
Timer.

3=48 MHz Ring Oscillator/64
2=48 MHz Ring Oscillator/32
1=48 MHz Ring Oscillator/16
0=48 MHz Ring Oscillator/8

R/W

Oh

nSYSR
ST

RESET_TIMESTAMP

When this field is written with a ‘1’, the 24-bit Timer is reset to ‘0.
Writing zero to the Count Register has the same effect.

Writes of a ‘0’ to this field have no effect. Reads always return ‘0’

nSYSR
ST

FLUSH
When this field is written with a ‘1’, the FIFO is flushed.

Writes of a ‘0’ to this field have no effect. Reads always return ‘0’

nSYSR
ST

Reserved
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32.12.3 STATUS REGISTER

Offset | 108h
. o Reset
Bits Description Type Default Event
31:2 | Reserved R - -
1 | OVERRUN R Oh nSYSR
The OVERRUN bit is ‘“1° when the host writes the Host Data Regis- ST
ter when the FIFO is full.
0 | NOT_EMPTY R Oh nSYSR
The NOT EMPTY bit is ‘1’ when there is data in the FIFO. The ST
NOT EMPTY bit is ‘0’ when the FIFO is empty.
32.12.4 COUNT REGISTER
Offset | 10Ch
. i Reset
Bits Description Type Default Event
32:8 | COUNT R/W Oh -

Writes load data into the 24-bit Timer. Reads return the 24-bit
Timer current value.

7:0 | Reserved R - -
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33.0 BUFFERED PCI RESET OUTPUTS

33.1 Introduction
The part provides the option for Buffered PCI Reset (LRESET#) Output on two pins.

33.2 Signal Description

The Signal Description Table lists the signals that are typically routed to the pin interface.

TABLE 33-1: SIGNAL DESCRIPTION TABLE

Name Direction Description
LRESET# Input LPC Reset input pin. LRESET# is the same as the system PCI
reset
PCI_RESET# Input PCI Reset signal pin
PCIRST_OUTO# Output Buffered PCI reset pin
PCIRST_OUT1# Output Buffered PCI reset pin

33.3 Host Interface

The embedded controller may access this block via the registers defined in Section 33.6, "Registers," on page 430.

33.4 Power, Clocks and Resets

This section defines the Power, Clock, and Reset parameters of the block.

33.4.1 POWER DOMAINS

Name Description
VTR This is a VTR Powered block.

334.2 CLOCKS

This section describes all the clocks in the block, including those that are derived from the I/O Interface as well as the
ones that are derived or generated internally.

Name Description

48 MHz Ring Oscillator System Clock used by Host Interface for register access

33.4.3 RESETS

Name Description

nSYSRST This power on reset (POR) signal resets all of the registers in this block.

33.5 Description

The LRESET# (active-low PCI Reset) input can be used as an alternate function output on two GPIO pins. When the
LRESET# alternate function is selected, the GPIO pin follows the state of the LRESET# pin, and thus functions as a
buffered copy of LRESET#. Alternatively, the PCI_RESET# pin function on the GPIO132/KSO16/PCI_RESET# pin can
be used as the source of these outputs.

This selection is made by the PCIRST_SOURCE bit in the Buffered PCI Reset Register.
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Note: The alternate function must be selected on the associated GPIO064/LRESET# or
GPI10132/KSO16/PCI_RESET# pin for the PCIRST_OUTX# functions to operate. If the alternate function
is not selected, then the associated PCI reset signal is gated low (active).

The PCIRST_OUTO0# and PCIRST_OUT1# functions are each associated with an enable bit in the PCI Reset Register.
The bits are VTR powered, and default to enabled (‘1’) on VTR POR. The bits operate as follows when the pins are
configured for the PCIRST_OUTx# buffer function:

* When the associated enable bit is set to ‘1’, the pins will operate as in Table below.

* When the associated enable bit is cleared to ‘0’, the pins will be low (‘0’).

See Table 33-1, "Buffered PCI Reset Truth Table" below.

Note: The GPIO064/LRESET# pin is either a 3.3V or 1.8V signal as controlled by the VTR_LPC_ESPI pin. The
GPIO132/KSO16/PCI_RESET# pin is a 3.3V signal.

TABLE 33-1: BUFFERED PCI RESET TRUTH TABLE

Input Enable Output
One of the following: PCIRST_OUTO_EN PCIRST_OUTO#
LRESET#, PCI_RESET# PCIRST_OUT1_EN PCIRST_OUT1#
X 0 0
0 1 0
1 1 1

that they are low immediately following a VTR reset, these pins require external pull-downs.

Note:  The GPIOs associated with the PCIRST_OUTx# pins default to the GPIO input function. In order to ensure I

33.6 Registers

The PCI Reset Register is an EC Subsystem register at offset 58h. See Section 34.8.7, "Buffered PCI| Reset Register,"
on page 435.

Note:  Thisregister is not directly host accessible, so the host will have to use the EMI interface or another mailbox
to control these PCI Reset outputs with a command to the firmware.
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34.0 EC SUBSYSTEM REGISTERS

34.1 Introduction

This chapter defines a bank of registers associated with the EC Subsystem.

34.2 References

None

34.3 Interface

This block is designed to be accessed internally by the EC via the register interface.
34.4 Power, Clocks and Reset
This section defines the Power, Clock, and Reset parameters of the block.

34.4.1 POWER DOMAINS

Name Description

VTR The EC Subsystem Registers are all implemented on this single power
domain.

34.4.2 CLOCK INPUTS
This block does not require any special clock inputs. All register accesses are synchronized to the host clock.

3443 RESETS

Name Description

VTR_RESET# This reset signal, which is an input to this block, resets registers to their
initial default state on a power-on-reset event only.

nSYSRST This reset signal, which is an input to this block, resets registers to their
initial default state any time the embedded controller is reset.

34.5 Interrupts

This block does not generate any interrupt events.

346 Low Power Modes

The EC Subsystem Registers may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.
When this block is commanded to sleep it will still allow read/write access to the registers.

34.7 Description

The EC Subsystem Registers block is a block implemented for aggregating miscellaneous registers required by the
Embedded Controller (EC) Subsystem that are not unique to a block implemented in the EC subsystem.
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34.8 EC-Only Registers

TABLE 34-1: EC-ONLY REGISTER BASE ADDRESS TABLE
Block Instance Instance Host Address Space Base Address
Number
EC_REG_BANK 0 EC 32-bit internal 0000_FCO00h

address space

Note 34-1 The Base Address indicates where the first register can be accessed in a particular address space
for a block instance.
TABLE 34-2: EC-ONLY REGISTER SUMMARY
Offset Register Name

00h Test

04h Test

08h Test

0Ch Test

10h Test

14h AHB Error Control

18h Comparator Control

1Ch Test

20h JTAG Enable

24h Test

28h WDT Event Count

2Ch Reserved

30h Reserved

34h Test

38h Reserved

3Ch Test

40h VREF_CPU DISABLE

44h Test

48h Power Regions Voltage Control

4Ch Test

50h Test

54h Test

58h Buffered PCI Reset Register
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TABLE 34-2: EC-ONLY REGISTER SUMMARY (CONTINUED)

Offset Register Name
5Ch Test
80h Test
90h Test

34.8.1 AHB ERROR CONTROL

Offset |14h
. o Reset
Bits Description Type Default Event
7:1| Reserved R - -
0| AHB_ERROR_DISABLE RW Oh nSYSRST
0: EC memory exceptions are enabled.
1: EC memory exceptions are disabled.
34.8.2 COMPARATOR CONTROL
Offset |18h
. s Reset
Bits Description Type Default Event
7:5|Reserved R - -
4 | Comparator 1 Enable RW Oh nSYSRST
0: Disable Comparator 1 for operation
1: Enable Comparator 1 operation.
3 | Reserved R - -
2 | Comparator 0 Configuration Locked R/W1X Oh nSYSRST
0: Configuration Not Locked. Bits[2,0] are Read-Write
1: Configuration Locked. Bits[2,0] are Read-Only
1|Reserved R - -
0 | Comparator 0 Enable RW or Oh nSYSRST
0: Disable Comparator 0 for operation RO
1: Enable Comparator 0 operation. (Note 1)

Note 1: These bits become Read-Only by writing bit 2 Comparator 0 Configuration Locked bit.
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34.8.3

JTAG ENABLE

Offset

20h

Bits

Description

Type

Default

Reset
Event

31:2

Reserved

1

Boot ROM Configuration Ready

This bit indicates to the ICSP debugger when the Boot ROM has
finished its configuration sequence. The state of this bit is reflected
in the MCHP_CMD <0x07> Read Status register.

0 = Boot ROM has not finished configuration sequence

1 = Boot ROM has finished configuration sequence.

R/W

Ob

nSYSRST

JTAG_EN

This bit enables the JTAG/ICSP debug port.

0 = JTAG/ICSP port disabled. JTAG/ICSP cannot be enabled (i.e.,
the TRST#/ICSP_MCLR pin is ignored and the JTAG/ICSP signals
remain in their non-JTAG/ICSP state).

1= JTAG/ICSP port enabled. A high on TRST#/ICSP_MCLR
enables JTAG/ICSP

R/W

Ob

nSYSRST

34.8.4

WDT EVENT COUNT

Offset

28h

Bits

Description

Type

Default

Reset
Event

314

Reserved

3.0

WDT_COUNT

These EC R/W bits are cleared to 0 on VTR POR, but not on a
WDT.

Note:  This field is written by Boot ROM firmware to indicate the
number of times a WDT fired before loading a good EC

code image.

R/W

0b

VTR_RE-
SET#

34.8.5

VREF_CPU DISABLE

Offset

40h

Bits

Description

Type

Default

Reset
Event

317

Reserved

6:2

Test

R/W

Ob

nSYSRST

1

VREF_CPU Disable

0: Enable
1: Disable

Note: Inorderto achieve the lowest leakage current when both
PECI and SB TSI are not used, set the VREF_CPU Dis-

able bit to 1.

R/W

Ob

nSYSRST

Test

Ob

nSYSRST
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34.8.6

POWER REGIONS VOLTAGE CONTROL

Offset

48h

Bits

Reset

Description Type Default Event

31:5| Reserved R - -

4 |VTR_33_18_SEL18 R/W Ob nSYSRST
This is used for the 3.3/1.8V region. See Section 2.6, "1.8V or 3.3V

I/0O Pins," on page 18.
0 = 3.3V Operation. Note: The VTR_33_18 pin must be con-
nected to a 3.3V supply.
1 = 1.8V Operation. Note: The VTR_33_18 pin must be con-
nected to a 1.8V supply.

3|VTR_LPC_ESPI_SEL18 R/W Ob nSYSRST
0 = 3.3V Operation (use for LPC interface). Note: The

VTR_33_18 pin must be connected to a 3.3V supply.
1 = 1.8V Operation (use for eSPI Interface). Note: The
VTR_33_18 pin must be connected to a 1.8V supply.

Note: If the I2C interface is used as the host interface, the
GPIOs on the LPC and eSPI interface may be config-
ured to operate as either 1.8V or 3.3V GPIOs.

2| Test R/W Ob nSYSRST

Note:  Writing this register bit to a different value may cause
unwanted results. This bit must always be set to 0.

1| Test R/W Ob nSYSRST

Note:  Writing this register bit to a different value may cause
unwanted results. This bit must always be set to 0.

0 | Reserved R - -

34.8.7

BUFFERED PCI RESET REGISTER

Offset

58h

Bits

Reset

Description Type | Default Event

Reserved R - nSYSRST

PCIRST_OUT1# R/W 1h nSYSRST
0= The PCIRST_OUT1# pin is forced low

1=The PCIRST_OUT"1# pin is a buffered copy of LRESET# or the
GPIO132/KSO16/PCI_RESET# pin as selected by bit 0 (default)

PCIRST_OUTO# R/W 1h nSYSRST
0= The PCIRST_OUTO0# pin is forced low

1= The PCIRST_OUTO# pin is a buffered copy of LRESET# or the
GPIO132/KSO16/PCI_RESET# pin as selected by bit 0 (default)

PCIRST_SOURCE R/W Oh nSYSRST
This bit determines the source of the PCIRST_OUTO0# and
PCIRST_OUT1# pins.

0=LRESET# on the GPIO064/LRESET# pin (Note 1)
1=PCI_RESET# on the GPIO132/KSO16/PCI_RESET# (Note 1)

Note 1:

The alternate function must be selected on the associated GPIO064/LRESET# or
GPI10132/KSO16/PCI_RESET# pin for the PCIRST_OUTX# functions to operate. If the alternate function
is not selected, then the associated PCI reset signal is gated low (active).
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35.0 SCRATCH MEMORY (32 BYTES)

35.1 Introduction

The part provides thirty-two Bytes of eSPI Host accessible registers.

35.2 Signal Description

There are no external signals for this block.

35.3 Host Interface

The embedded controller may access this block via the registers defined in Section 35.5, "Registers," on page 436.

35.4 Power, Clocks and Resets

This section defines the Power, Clock, and Reset parameters of the block.

35.4.1 POWER DOMAINS

Name Description
VTR This is a VTR Powered scratch register.

3542 CLOCKS

This section describes all the clocks in the block, including those that are derived from the I/O Interface as well as the
ones that are derived or generated internally.

Name Description

48 MHz Ring Oscillator System Clock used by Host Interface for register access

35.4.3 RESETS

Name Description

nSYSRST This power on reset (POR) signal resets all of the registers in this block.

35.5 Registers

The registers listed in the Table 35.0, "Scratch Memory (32 Bytes)" are for a single instance of the Scratch Memory (32
Bytes) block. The addresses of each register listed in this table are defined as a relative offset to the host “Base Address”
defined in Table 35-1, "Scratch Memory (32 Bytes) Base Address Table".

TABLE 35-1: SCRATCH MEMORY (32 BYTES) BASE ADDRESS TABLE

Instance Name Instance Host Address Space Base Address
Number
Scratch Memory 0 Host eSPI Programmed BAR
EC 32-bit internal 000F_5000h
address space

Note: The Base Address indicates where the first register can be accessed in a particular address space for a
block instance.

TABLE 35-2: SCRATCH MEMORY (32 BYTES) REGISTER SUMMARY
Offset Register Name
00h 32-Byte Scratch Register
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35.5.1 32-BYTE SCRATCH REGISTER
Offset |00h
Bits Description Type Default Reset
P yp Event
256:0 Scratch Register R/W Oh nSYSRST

General Purpose Scratch memory location

© 2017 Microchip Technology Inc.
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36.0 VBAT REGISTER BANK

36.1 Introduction

This chapter defines a bank of registers powered by VBAT.

36.2 Interface

This block is designed to be accessed internally by the EC via the register interface.

36.3 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

36.3.1 POWER DOMAINS

Name Description

VBAT The VBAT Register Bank are all implemented on this single power
domain.

36.3.2 CLOCK INPUTS
This block does not require any special clock inputs. All register accesses are synchronized to the host clock.

36.3.3 RESETS

Name Description

VBAT_POR This reset signal, which is an input to this block, resets all the logic and
registers to their initial default state.

36.4 Interrupts

Name Description

PFR_Status This interrupt signal from the Power-Fail and Reset Status Register
indicates VBAT RST and WDT events.

36.5 Low Power Modes

The VBAT Register Bank is designed to always operate in the lowest power consumption state.

36.6 Description

The VBAT Register Bank block is a block implemented for aggregating miscellaneous battery-backed registers required
the host and by the Embedded Controller (EC) Subsystem that are not unique to a block implemented in the EC sub-
system.
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36.7 EC-Only Registers

TABLE 36-1: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
VBAT_REG_BANK 0 EC 32-bit internal 0000_A400h

address space

Note 36-1 The Base Address indicates where the first register can be accessed in a particular address space
for a block instance.

TABLE 36-2: RUNTIME REGISTER SUMMARY

Offset Register Name
00h Power-Fail and Reset Status Register
04h Test Register
08h Clock Enable Register
10h Test Register
14h Test Register
18h Alternate Function VTR Control
1Ch Test Register

36.7.1 POWER-FAIL AND RESET STATUS REGISTER

The Power-Fail and Reset Status Register collects and retains the VBAT RST and WDT event status when VTR is
unpowered.

Address | 00h
. o Reset
Bits Description Type Default Event
7 | VBAT_RST R/WC 1 VBAT _
The VBAT RST bit is set to ‘1’ by hardware when a VBAT_POR is POR
detected. This is the register default value. To clear VBAT RST EC
firmware must write a ‘1’ to this bit; writing a ‘0’ to VBAT RST has
no affect.
6 | Reserved RES - -
5| WDT R/WC 0 VBAT _
The WDT bit is asserted (‘1') following a Watch-Dog Timer Forced (Note 36- | POR
Reset (WDT Event). To clear the WDT bit EC firmware must write 2) (Note 3
a 1’ to this bit; writing a ‘0’ to the WDT bit has no affect. 6-2)
4 | Reserved RES - -
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Address | 00h
. e Reset
Bits Description Type Default Event
3 | Test, must write 0. RWC 0 VBAT _
POR
2 | SOFT RWC 0 VBAT _
This bit is set to ‘“1b’ if an nSYSRST was triggered by an assertion POR
of the SOFT_SYS_RESET bit in the System Reset Control (SYS-
_RST_CTRL) Register (PCR at offset 50h).
This bit is cleared to ‘Ob’ when written with a ‘1b’; writes of a ‘Ob’
have no effect.
1 | Reserved RES - -
0 | DET32K_IN R X VBAT _
0 = No clock detected on the XTAL[1:2] pins. POR
1= Clock detected on the XTAL[1:2] pins.

Note 36-2 In the MEC142x devices the WDT defaults to disabled, however the Boot ROM Exception Handler
uses the WDT to generate a nSYSRST. The Boot ROM only touches the WDT if the BEV exception
fires. In this case 0x5 is written to the EC Subsystem WDT_COUNT bit field. The WDT Status bit,
located in the WDT EC-Only Register bank, and the WDT status bit located in the Power-Fail and
Reset Status Register register are cleared before the WDT is enabled.

36.7.2 CLOCK ENABLE REGISTER
Address |08h
. o Reset
Bits Description Type Default Event
31:6 | Reserved RES - -
5|48MHz Oscillator Reference Select R/W Ob VBAT_
0 = External 32KHz clock source is the 48MHz clock reference POR

(default)
1 = Switched Clock Source (i.e., either internal 32kHz or external
32kHz clock) is the 48MHz clock reference

Note:  The external 32KHz clock source may be either the crys-
tal or external single-ended 32kHz clock as selected by

the XOSEL bit.
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Address |08h

Reset

Bits Description Type Default Event

4 | 32KHz Clock Switcher Control R/W Ob VBAT_
This bit disables the clock switcher logic. (Note 36-3) | POR

0 = If the device is configured to operate on the external single-
ended 32.768 KHz clock source and the clock switcher logic detects
that the external clock is turned off, it will automatically switch to the
internal 32k Hz clock source. It will remain operating on the internal
32k Hz clock source until it detects several good edges on the exter-
nal clock input. Once it determines the external clock is on, the clock
switcher will return control of the 32k Hz clock to the external pin.

Note: Clock Switching only occurs when VTR is ON. The
behavior of the 32kHz clock when VTR is OFF is deter-
mined by the INT_32K VTR Power Well Emulation bit.

1 = clock switching is disabled. The device will only operate on the
clock enabled. See Table 36-3, "32kHz Clock Control" below.

3| INT_32K VTR Power Well Emulation R/W 0Ob VBAT _
This bit determines the internal 32kHz clock behavior when VTR is (Note 36-3) | POR
off.

0 = VBAT Emulation. The internal 32k Hz clock remains ON when
VTR is off.

1 = VTR Emulation. The internal 32k Hz clock is gated OFF when
VTR is off.

2|INT_32K_OSC_EN RIW Ob VBAT _

0 = Internal 32kHz oscillator is disabled (Note 36-3) | POR
1 = Internal 32kHz oscillator is enabled. See Table 36-3, "32kHz
Clock Control" below for determining the source of the 32kHz clock.

1|EXT 32K_OSC_EN RIW Ob VBAT_
0 = XOSEL control is disabled. All the External clock sources are (Note 36-3) | POR
disabled.

1 = External clock selected by XOSEL is enabled.

0 [ XOSEL R/W Ob VBAT_

This bit controls whether a crystal or single ended clock source is (Note 36-3) | POR
used.

1= the 32.768 KHz Crystal Oscillator is driven by a single-ended
32.768 KHz clock source connected to the XTAL2 pin.

0= the 32.768 KHz Crystal Oscillator requires a 32.768 KHz parallel
resonant crystal connected between the XTAL1 and XTALZ2 pins
(default).

Note 36-3 If the Boot ROM exception handler runs, the Boot ROM will reconfigure this register to 04h, enabling
the internal 32kHz clock source. This is done so the Boot ROM can issue a nSYSRST via a WDT
Event.
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TABLE 36-3:

32KHZ CLOCK CONTROL

XOSEL

32KHz
Clock
Switcher
Control

EXT_32K_
OSC_EN

INT_32K_
OSC_EN

INT_32K
VTR
Power
Well
Emulation

32k Hz Clock Source

Disabled

Single-ended External Clock

External Crystal

Internal 32k Hz Clock - remains ON when VTR = 0V

Internal 32k Hz Clock - Turned OFF when VTR = 0V

= | X | X |[O|=~|X

O| X [ X | X | X |X

Sl oo~~~ O

==X | OO

O| =[O X | X |X

Switched Clock Source:

- Primary Clock is Single-ended External Clock
when VTR is ON.

- When the primary clock is OFF or VTR is OFF the
internal 32k Hz clock is selected.

Note: If VTR = QV the internal 32kHz clock is
ON.

Switched Clock Source:

- Primary Clock is Single-ended External Clock
when VTR is ON.

- When the primary clock is OFF or VTR is OFF the
internal 32k Hz clock is selected.

Note: If VTR = QV the internal 32kHz clock is
OFF.

Single-ended External Clock
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36.7.3 ALTERNATE FUNCTION VTR CONTROL

Address | 18h

. o Reset
Bits Description Type Default Event
31:2 | Reserved RES - -
1 | BGPO R/W 1b VBAT_
0 = VTR Powered POR
If VTR = ON, then the output is driven according to GPIO output
control register
If VTR = OFF, then the output pin is tristated
1 = VBAT Powered
Output driven according to the BGPO bit located in
0 | vCl_OouT R/W 1b VBAT _
0 = VTR Powered POR
If VTR = ON, then the output is driven according to GPIO output
control register
If VTR = OFF, then the output pin is tristated
1 = VBAT Powered
Output driven according to the VCI_OUT logic defined in Section
38.0, "VBAT-Powered Control Interface," on page 447
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37.0 VBAT-POWERED RAM

37.1 Overview

The VBAT Powered RAM provides a 64 Byte Random Accessed Memory that is operational while the main power rail
is operational, and will retain its values powered by battery power while the main rail is unpowered.

37.2 References

No references have been cited for this feature.

37.3 Terminology

There is no terminology defined for this section.

37.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 37-1: /0 DIAGRAM OF BLOCK

Host Interface

-

Power, Clocks and Reset

-

Interrupts

VBAT-Powered RAM

Signal Description

37.5 Signal Description

There are no external signals for this block.

37.6 Host Interface

The registers defined for the Keyboard Scan Interface are accessible by the various hosts as indicated in Section 37.11,

"Registers".
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37.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

37.7.1 POWER DOMAINS

Name Description
VTR The main power well used when the VBAT RAM is accessed by the EC.
VBAT The power well used to retain memory state while the main power rail
is unpowered.

37.7.2 CLOCK INPUTS

No special clocks are required for this block.

37.7.3 RESETS

Name Description

VBAT_POR This signal resets all the registers and logic in this block to their default
state.

37.8 Interrupts

This block does not generate any interrupts.

37.9 Low Power Modes

The VBAT-Powered RAM automatically enters a low power mode whenever it is not being accessed by the EC. There
is no chip-level Sleep Enable input.

37.10 Description

FIGURE 37-2: VBAT RAM BLOCK DIAGRAM

EC Interface

This interface is VBAT Powered RAM
only operational
when main
power is
present
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The VBAT Powered RAM provides a 64 Byte Random Accessed Memory that is operational while VTR is powered, and
will retain its values powered by VBAT while VTR is unpowered. The RAM is organized as a 16 words x 32-bit wide for
a total of 64 bytes.

37.11 Registers

37.11.1  REGISTERS SUMMARY

The registers listed in the Table 37-1, "EC-Only Register Base Address Table" are for a single instance of the Keyboard
Scan Interface block. Each 32-bit RAM location is an offset from the EC base address.

TABLE 37-1: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
VBAT-Powered RAM 0 EC 32-bit internal 0000_A800h
address space

Note: The Base Address indicates where the first register can be accessed in a particular address space for a
block instance.
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38.0 VBAT-POWERED CONTROL INTERFACE

38.1 General Description

The VBAT-Powered Control Interface has VBAT powered combinational logic and input and output signal pins. The
VBAT-Powered Control Interface block interfaces with the RTC/Week Timer on page 311.

38.2 Interface

This block’s connections are entirely internal to the chip.

FIGURE 38-1: /0 DIAGRAM OF BLOCK

Host Interface

af——-

VBAT-Powered Control Interface

Signal Description

ClOCkS ﬁ
-
Resets
-
Interrupts
-
38.3 Signal Description
TABLE 38-1: EXTERNAL SIGNAL DESCRIPTION TABLE
Name Direction Description
VCI_OUT OUTPUT Output status driven by this block.
VCI_INO# INPUT Input, active low
VCI_IN1# INPUT Input, active low
VCI_OVRD_IN INPUT Input, active high
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TABLE 38-2: INTERNAL SIGNAL DESCRIPTION TABLE

Name Direction Description

POWER_UP_EVENT INPUT

Signal from the RTC/Week Timer block. The POW-
ER_UP_EVENT is asserted by the timer when either the
Week_Alarm or the Sub-Week Alarm is asserted. The POW-
ER_UP_EVENT can be suppressed if the SYSPWR_PRES pin
indicates that system power is not available.

VTRGD INPUT

Status signal for the state of the VTR power rail. This signal is high
if the power rail is on, and low if the power rail is off.

38.4 Host Interface

The registers defined for the VBAT-Powered Control Interface are accessible only by the EC.

38.5 Power, Clocks and Resets

This section defines the Power, Clock, and Reset parameters of the block.

38.5.1 POWER DOMAINS

TABLE 38-3: POWER SOURCES

Name Description
VBAT This power well sources all of the internal registers and logic in this block.
VTR This power well sources only bus communication. The block continues to

operate internally while this rail is down.

38.5.2 CLOCKS

This block does not require clocks.

38.5.3 RESETS
TABLE 38-4: RESET SIGNALS

Name Description
VBAT_POR This reset signal is used reset all of the registers and logic in this block.
nSYSRST This reset signal is used to inhibit the bus communication logic, and iso-

lates this block from VTR powered circuitry on-chip. Otherwise it has no
effect on the internal state.
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38.6 Interrupts
TABLE 38-5: EC INTERRUPTS

Source Description

VCI_INO This interrupt is routed to the Interrupt Controller It is only asserted when
both VBAT and VTR are powered. Edge detection and assertion level for
the interrupt are configured in the GPIO Pin Control Register for the GPIO
that shares the pin with VCI_IN# input. This interrupt is equivalent to the
GPIO interrupt for the GPIO that shares the pin, but appears on a differ-
ent register in the Interrupt Aggregator.

VCI_IN1 This interrupt is routed to the Interrupt Controller It is only asserted when
both VBAT and VTR are powered. Edge detection and assertion level for
the interrupt are configured in the GPIO Pin Control Register for the GPIO
that shares the pin with VCI_IN# input. This interrupt is equivalent to the
GPIO interrupt for the GPIO that shares the pin, but appears on a differ-
ent register in the Interrupt Aggregator.

VCI_OVRD_IN This interrupt is routed to the Interrupt Controller It is only asserted when
both VBAT and VTR are powered. Edge detection and assertion level for
the interrupt are configured in the GPIO Pin Control Register for the GPIO
that shares the pin with VCI_OVRD _IN input. This interrupt is equivalent
to the GPIO interrupt for the GPIO that shares the pin, but appears on a
different register in the Interrupt Aggregator.

38.7 Low Power Modes

The VBAT-powered Control Interface has no low-power modes. It runs continuously while the VBAT well is powered.

38.8 General Description

The VBAT-Powered Control Interface (VCI) is used to drive the VCI_OUT pin. The output pin can be controlled either
by VBAT-powered inputs, or by firmware when the VTR is active and the EC is powered and running. When the
VCI_OUT pin is controlled by hardware, either because VTR is inactive or because the VCI block is configured for hard-
ware control, the VCI_OUT pin can be asserted by a number of inputs:

* When either the VCI_INO# pin or the VCI_IN1# is asserted. By default, the VCI_IN# pins are active low, but firm-
ware can switch each input individually to an active-high input. See Section 38.8.1, "Input Polarity".

* Wen the VCI_OVRD_IN pin is asserted. The VCI_OVRD_IN pin is always active high
* When the POWER_UP_EVENT from the RTC/Week Timer is asserted

Firmware can configure which of the hardware pin inputs contribute to the VCI_OUT output by setting the enable bits in
the VCI Input Enable Register. Even if the input pins are not configured to affect VCI_OUT, firmware can monitor their
current state through the status bits in the VCI Register. Firmware can also enable EC interrupts from the state of the
input pins.

Each of the VCI_IN# pins can be configured for additional properties.

» By default, each of the VCI_IN# pins have an input glitch filter. All glitch filters can be disabled by the FIL-
TERS_BYPASS bit in the VCI Register

» Assertions of each of the VCI_IN# pins can optionally be latched, so hardware can maintain the assertion of a
VCI_IN# even after the physical pin is de-asserted, or so that firmware can determine which of the VCI_IN# inputs
contributed to VCI_OUT assertion. See the Latch Enable Register and the Latch Resets Register.

* Rising edges and falling edges on the VCI_IN# pins are latched, so firmware can detect transitions on the
VCI_IN# pins even if the transitions occurred while EC power was not available. See Section 38.8.2, "Edge Event
Status".

When VTR power is present and the EC is operating, firmware can figure the VCI_OUT pin to operate as a general-
purpose output pin. The VCI_OUT pin is firmware-controlled when the FW_EXT bit in the VCI Register is ‘1. When firm-
ware is controlling the output, the state of VCI_OUT is defined by the VCI_FW_CNTRL bit in the same register. When
VTR is not present (the VTRGD input is low), the VCI_OUT pin is also determined by the hardware circuit.
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The following figures illustrate the VBAT-Power Control Interface logic:

FIGURE 38-2: VBAT-POWERED CONTROL INTERFACE BLOCK DIAGRAM
‘ VCI_INO# Logic } De |
‘ VCI_IN1# Logic } >
) ;
VCI_OVRD_IN

< | verout

[POWER_UP_EVENT] ‘

-

| VCI_FW_CONTRL

FW EXT  —
VTRGD

The VCI_INx# Logic in the block diagram is illustrated in the following figure:

FIGURE 38-3: VBAT-POWERED CONTROL INTERFACE BLOCK DIAGRAM
VCI_BUFFER_EN IE
1
1
FILTER_BYPASS V%'a'i“—
PIN ENS Filter ) g 0] o
; $ R Q 1 "
S N\ ?
I ! s
VCI_IN VCI_IN 1 L
POS NEG LS LE VCI_IN#

38.8.1 INPUT POLARITY

The VCI_IN# pins have an optional polarity inversion. The inversion takes place after any input filtering and before the
VCI_IN signals are latched in the VCI_IN# status bits in the VCI Register. Edge detection occurs before the polarity
inversion. The inversion is controlled by battery-backed configuration bits in the VCI Polarity Register.

38.8.2 EDGE EVENT STATUS

Each VCI_IN# input pin is associated with two register bits used to record edge transitions on the pins. The edge detec-
tion takes place after any input filtering, before polarity control and occurs even if the VCI_IN# input is not enabled as
part of the VCI_OUT logic (the corresponding control bit in the VCI Input Enable Register is ‘0’) or if the state of the
VCI_IN# input is not latched (the corresponding control bit in the Latch Enable Register is ‘0’). One bit is set whenever
there is a high-to-low transition on the VCI_IN# pin (the VCI Negedge Detect Register) and the other bit is set whenever
there is a low-to-high transition on the VCI_IN# pin (the VCI Posedge Detect Register).
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In order to minimize power drain on the VBAT circuit, the edge detection logic operates only when the input buffer for a
VCI_IN# pin is enabled. The input buffer is enabled either when the VCI_IN# pin is configured to determine the
VCI_OUT pin, as controlled by the VCI_IN[1:0]# field of the VCI Register, or when the input buffer is explicitly enabled
in the VCI Input Enable Register. When the pins are not enabled transitions on the pins are ignored.

The VCI_OVRD input also has an Input Buffer Enable and an Input Enable bit associated with VCI_OUT. However, the
VCI_OVRD input does not have any filtering, latching, input edge detection or polarity control.

38.8.3 VCI PIN MULTIPLEXING

Each of the VCI inputs, as well as VCI_OUT, are multiplexed with standard VTR-powered GPIOs. When VTR power is
off, the mux control is disabled and the pin always reverts to the VCI function. The VCI_IN# function should be disabled
in the VCI Input Enable Register for any pin that is intended to be used as a GPIO rather than a VCI_IN#, so that
VCI_OUT is not affected by the state of the pin. The VCI_OVRD_IN function should similarly be disabled if the pin is to
be used as a GPIO.

38.84 APPLICATION EXAMPLE
For this example, a mobile platform configures the VBAT-Powered Control Interface as follows:

» VCI_INO# is wired to a power button on the mobile platform

* VCI_IN1# is wired to a power button on a dock

» VCI_OVRD_IN is wired so that it is asserted whenever AC power is present

* The VCI_OUT pin is connected to the regulator that sources the VTR power rail, the rail which powers the EC

The VBAT-Powered Control Interface can be used in a system as follows:

1. Inthe initial condition, there is no power on either the VTR or VBAT power rails. All registers in the VBAT-Powered
Control Interface are in an indeterminate state

2. Acoin cell battery is installed, causing a VBAT_POR. All registers in the interface are forced to their default con-
ditions. The VCI_OUT pin is driven by hardware, input filters on the VCI_IN# pins are enabled, the VCI_IN# pins
are all active low, all VCI inputs are enabled and all edge and status latches are in their non-asserted state

3. The power button on VCI_INO# is pushed. This causes VCI_OUT to be asserted, powering the VTR rail. This
causes the EC to boot and start executing EC firmware

4. The EC changes the VCI configuration so that firmware controls the VCI_OUT pin, and sets the output control
so that VCI_OUT is driven high. With this change, the power button can be released without removing the EC
power rail.

5. EC firmware re-configures the VCI logic so that the VCI_IN# input latches are enabled. This means that subse-
quent presses of the power button do not have to be held until EC firmware switches the VCI logic to firmware
control

6. During this phase the VCI_OUT pin is driven by the firmware-controlled state bit and the VCI input pins are
ignored. However, the EC can monitor the state of the pins, or generate inputs when their state changes

7. Atsome later point, EC firmware must enter a long-term power-down state.

- Firmware configures the Week Timer for a Sub-Week Alarm once every 8 hours. This will turn on the EC
power rail three times a day and enable the EC to perform low frequency housekeeping tasks even in its low-
est-power state

- Firmware de-asserts VCI_OUT. This action kills power to the EC and automatically returns control of the
VCI_OUT pin to hardware.

- The EC will remain in its lowest-power state until a power pin is pushed, AC power is connected, or the Sub-
Week Alarm is active
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38.9 EC-Only Registers

The addresses of each register listed in this section are defined as a relative offset to the host “Base Address” defined
in the EC-Only Register Base Address Table.

TABLE 38-6: EC-ONLY REGISTER BASE ADDRESS TABLE

Instance Name

Instance
Number

Host

Address Space

Base Address

VBAT-Powered
Control Interface

0

EC

32-bit internal
address space

0000_DO000h

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 38-7: EC-ONLY REGISTER SUMMARY

Register Name EC Offset
VCI Register 00h
Latch Enable Register 04h
Latch Resets Register 08h
VCI Input Enable Register 0Ch
Reserved 10h
VCI Polarity Register 14h
VCI Posedge Detect Register 18h
VCI Negedge Detect Register 1Ch
VCI Buffer Enable Register 20h
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38.9.1 VCI REGISTER

Offset | 00h
Bits Description Type Default Reset Event
31:14 | Reserved R - -
13 | LATCH_VCI_IN R/W 0 VBAT_POR

Reset Latches System Shutdown.
This bit, if set, latches the VCI_IN status when the system

is shutting down.
1=Latch enabled
O=Latch disabled (default)

12 | FILTERS_BYPASS R/W 0 VBAT_POR

The Filters Bypass bit is used to enable and disable the
input filters on the VCI_IN# pins. See Section 43.22,
"VBAT-Powered Control Interface Timing," on page 523.

1=Filters disabled
O=Filters enabled (default)

11 | FW_EXT R/W 0 nSYSRST
This bit controls selecting between the external VBAT- &
Powered Control Interface inputs, or the VCI_FW_CN- VBAT_POR

TRL bit output to control the VCI_OUT pin.

1=VCI_OUT is determined by the VCI_FW_CNTRL field,
when VTR is active
0=VCI_OUT is determined by the external inputs.

10 | VCI_FW_CNTRL R/W 0
This bit can allow EC firmware to control the state of the
VCI_OUT pin. For example, when VTRGD is asserted
and the FW_EXT bit is ‘1’, clearing the VCI_FW_CNTRL
bit de-asserts the active high VCI_OUT pin.

BIOS must set this bit to ‘1’ prior to setting the FW_EXT
bit to ‘1’ on power up, in order to avoid glitches on the

VCI_OUT pin.
9 | VCI_OUT R See -
This bit provides the current status of the VCI_OUT pin. Note 1
8 | VCI_OVRD_IN R See
This bit provides the current status of the VCI_OVRD_IN Note 1
pin.
7:2 | Reserved R - -
1:0 | VCL_IN# R See
These bits provide the latched state of the associated Note 1

VCI_IN# pin, if latching is enabled or the current state of
the pin if latching is not enabled. In both cases, the value
is determined after the action of the VCI Polarity Register.
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Note 1: The VCI_IN[1:0# and VCI_OVRD_IN bits default to the state of their respective input pins. The VCI_OUT
bit is determined by the VCI hardware circuit.

38.9.2 LATCH ENABLE REGISTER

Offset

04h

Bits

DESCRIPTION

TYPE

DEFAULT

RESET
EVENT

31:2

Reserved

1:0

LE

Latching Enables. Latching occurs after the Polarity con-
figuration, so a VCI_IN# pin is asserted when it is ‘0’ if
VCI_IN_POL is ‘0’, and asserted when it is ‘1 ‘if
VCI_IN_POL is ‘1".

For each bit in the field:

1=Enabled. Assertions of the VCI_IN# pin are held until
the latch is reset by writing the corresponding LS bit

0=Not Enabled. The VCI_IN# signal is not latched but
passed directly to the VCI_OUT logic

R/W

00h

VBAT_POR

38.9.3

LATCH RESETS REGISTER

Offset

08h

Bits

DESCRIPTION

TYPE

DEFAULT

RESET
EVENT

31:2

Reserved

1:0

LS

Latch Resets. When a Latch Resets bit is written with a ‘1,
the corresponding VCI_IN# latch is de-asserted (‘1°).

The VCI_IN# input to the latch has priority over the Latch
Reset input, so firmware cannot reset the latch while the
VCI_IN# pin is asserted. Firmware should sample the
state of the pin in the VCI Register before attempting to
reset the latch. As noted in the Latch Enable Register, the
assertion level is determined by the VCI_IN_POL bit.

Reads of this register are undefined.
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38.9.4 VCI INPUT ENABLE REGISTER

Offset | OCh
. RESET
Bits DESCRIPTION TYPE DEFAULT EVENT
31:9 | Reserved R - -
8 | VCI_OVRD_INPUT_ENABLE R/W 1h VBAT_PO
R
After changing the input enable, firmware should clear any
potential interrupt that may have been triggered by the
input, as changing the enable may cause the internal sta-
tus to change.
1=Enabled. This signal is not gated and toggling the pin will
affect the VCI_OUT pin
0=Not Enabled. This signal is gated low and has no effect
on the VCI_OUT pin
7:2 | Reserved R - -
1:0 | IE R/W 3h VBAT_PO
Input Enables for VCI_IN# signals. R

After changing the input enable for a VCI input, firmware
should reset the input latch and clear any potential inter-
rupt that may have been triggered by the input, as chang-
ing the enable may cause the internal status to change.

For each bit in the field:

1=Enabled. The corresponding VCI_IN# input is not gated
and toggling the pin will affect the VCI_OUT pin

0=Not Enabled. the corresponding VCI_IN# input does not
affect the input status registers or the VCI_OUT pin,
even if the input is ‘0.” Latches are not asserted, even
if the VCI_IN# pin is low, during a VBAT power transi-
tion
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38.9.5

VCI POLARITY REGISTER

Offset

14h

Bits

DESCRIPTION

TYPE

DEFAULT

RESET
EVENT

31:2

Reserved

1:0

VCI_IN_POL

These bits determine the polarity of the VCI_IN input sig-
nals:

For each bit in the field:

1=Active High. The value on the pins is inverted before
use

0=Active Low (default)

RW

VBAT_POR

38.9.6

VCI POSEDGE DETECT REGISTER

Offset

18h

Bits

DESCRIPTION

TYPE

DEFAULT

RESET
EVENT

31:1

Reserved

1:0

VCI_IN_POS
These bits record a low to high transition on the VCI_IN#
pins. A “1” indicates a transition occurred.

For each bit in the field:
1=Positive Edge Detected
0=No edge detected

RwWC

VBAT_POR

38.9.7

VCI NEGEDGE DETECT REGISTER

Offset

1Ch

Bits

DESCRIPTION

TYPE

DEFAULT

RESET
EVENT

31:2

Reserved

1:0

VCI_IN_NEG

These bits record a high to low transition on the VCI_IN#
pins. A “1” indicates a transition occurred.

For each bit in the field:
1=Negative Edge Detected
0=No edge detected

RWC

VBAT_POR
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38.9.8 VCI BUFFER ENABLE REGISTER

Offset | 20h

RESET

Bits DESCRIPTION TYPE DEFAULT EVENT

31:9 | Reserved R - -

8 | VCI_OVRD_EN RW 0 VBAT_POR
VCI_OVRD_IN Input Buffer Enable.

After changing the buffer enable, firmware should clear
any potential interrupt that may have been triggered by
the input, as changing the buffer may cause the internal
status to change.

1=VCI_OVRD_IN input buffer enabled independent of the
VCI_OVRD_INPUT_ENABLE bit

0=VCI_OVRD_IN input buffer enabled by the
VCI_OVRD_INPUT_ENABLE bit (default)

7:2 | Reserved R - -

1:0 | VCI_BUFFER_EN RW 0 VBAT_POR
Input Buffer enable.

After changing the buffer enable for a VClI input, firmware
should reset the input latch and clear any potential inter-

rupt that may have been triggered by the input, as chang-
ing the buffer may cause the internal status to change.

For each bit in the field:

1=VCI_IN# input buffer enabled independent of the IE bit.
The edge detection latches for this input are always
enabled

0=VCI_IN# input buffer enabled by the IE bit. The edge
detection latches are only enabled when the IE bit is
‘1’ (default)
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39.0 ANALOG TO DIGITAL CONVERTER

39.1 Introduction

This block is designed to convert external analog voltage readings into digital values. It consists of a single successive-
approximation Analog-Digital Converter that can be shared with up to sixteen inputs.

Note: Transitions on ADC GPIOs are not permitted when Analog to Digital Converter readings are being taken.

39.2 References

No references have been cited for this chapter

39.3 Terminology

No terminology is defined for this chapter

39.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 39-1: /0 DIAGRAM OF BLOCK

Analog to Digital Converter
Host Interface

f——-

Signal Description
Power, Clocks and Reset

L

Interrupts

39.5 Signal Description

The Signal Description Table lists the signals that are typically routed to the pin interface.

TABLE 39-1: SIGNAL DESCRIPTION TABLE

Name Direction Description

ADC_VREF Input ADC Reference Voltage. This pin must either be connected to a
very accurate 3.0V reference or connected to the same VTR
power supply that is powering the ADC logic.

ADC 16:0 Input ADC Analog Voltage Input 16:0 from pins
Unused ports are connected to ground.
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39.6 Host Interface

The registers defined for the Trace FIFO Debug Port are accessible by the various hosts as indicated in Section 39.11,
"EC-Only Registers".

39.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

39.7.1 POWER DOMAINS

Name Description
VTR This power well sources the registers in this block.
VTR This power well sources of the logic in this block, except where noted.
AVSS This is the ground signal for the block.

39.7.2 CLOCK INPUTS

Name

Description

1.2MHz

This derived clock signal drives selected logic (1.2 MHz clock with a 50%
duty cycle).

39.7.3 RESETS

Name

Description

nSYSRST

This reset signal resets all of the registers and logic in this block.

39.8 Interrupts

Source

Description

ADC_Single_lInt

Interrupt signal from ADC controller to EC for Single-Sample ADC con-
version.

ADC_Repeat_Int

Interrupt signal from ADC controller to EC for Repeated ADC conversion.

39.9 Low Power Modes

The ADC may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

The ADC is designed to conserve power when it is either sleeping or disabled. It is disabled via the Activate Bit and
sleeps when the ADC_SLEEP_EN signal is asserted. The sleeping state only controls clocking in the ADC and does
not power down the analog circuitry. For lowest power consumption, the ADC Activate bit must be set to ‘0.’
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39.10 Description

FIGURE 39-2: ADC BLOCK DIAGRAM

ADC BLOCK

VREF

Analog Inputs

A

ADC Reading Registers

Latch (

Host Interfacg reading Control 10-bit reading value ADC -1 MUX (
: Logic (

ADC_Single_Int
ADC_Repeat_Int Control

%

ADC_SLEEP_EN
=

ADC_CLK_REQ
-

The MEC142x features successive approximation Analog to Digital Converter with up to sixteen channels. The ADC
architecture features excellent linearity and converts analog signals to 10 bit words. Conversion takes less than 12
microseconds per 10-bit word. The sixteen channels are implemented with a single high speed ADC fed by a sixteen
input analog multiplexer. The multiplexer cycles through the sixteen voltage channels, starting with the lowest-numbered
channel and proceeding to the highest-number channel, selecting only those channels that are programmed to be
active.

The input range on the voltage channels spans from 0V to the external voltage reference. With an external voltage ref-
erence of 3.0V, this provides resolutions of 2.9mV. The accuracy of any voltage reading depends on the accuracy and
stability of the voltage reference input.

Note:  The ADC pins are 3.3V tolerant. I

The ADC conversion cycle starts either when the Start_Single bit in the ADC to set to 1 or when the ADC Repeat Timer
counts down to 0. When the Start_Single is set to 1 the conversion cycle converts channels enabled by configuration
bits in the ADC Single Register. When the Repeat Timer counts down to 0 the conversion cycle converts channels
enabled by configuration bits in the ADC Repeat Register. When both the Start_Single bit and the Repeat Timer request
conversions the Start_Single conversion is completed first.

Conversions always start with the lowest-numbered enabled channel and proceed to the highest-numbered enabled
channel.

Note: If software repeatedly sets Start_Single to 1 at a rate faster than the Repeat Timer count down interval, the
conversion cycle defined by the ADC Repeat Register will not be executed.

39.10.1 REPEAT MODE

» Repeat Mode will start a conversion cycle of all ADC channels enabled by bits Rpt_En[7:0] in the ADC Repeat
Register. The conversion cycle will begin after a delay determined by Start_Delay[15:0] in the ADC Delay Regis-
ter.

+ After all channels enabled by Rpt_En[7:0] are complete, Repeat_Done_Status will be set to 1. This status bit is

cleared when the next repeating conversion cycle begins to give a reflection of when the conversion is in prog-
ress.
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* Aslong as Start_Repeat is 1 the ADC will repeatedly begin conversion cycles with a period defined by
Repeat_Delay[15:0].

« If the delay period expires and a conversion cycle is already in progress because Start_Single was written with a
1, the cycle in progress will complete, followed immediately by a conversion cycle using Rpt_En[7:0] to control the
channel conversions.

39.10.2 SINGLE MODE
» The Single Mode conversion cycle will begin without a delay. After all channels enabled by Single_En[7:0] are
complete, Single_Done_Status will be set to 1. When the next conversion cycle begins the bit is cleared.

« If Start_Single is written with a 1 while a conversion cycle is in progress because Start_Repeat is set, the conver-
sion cycle will complete, followed immediately by a conversion cycle using Single_En[7:0] to control the channel
conversions.

39.11 EC-Only Registers

The registers listed in the Table 39-3, "Analog to Digital Converter Register Summary" are for a single instance of the
Analog to Digital Converter block. The addresses of each register listed in this table are defined as a relative offset to
the host “Base Address” defined in Table 39-2, "Analog to Digital Converter Base Address Table".

TABLE 39-2: ANALOG TO DIGITAL CONVERTER BASE ADDRESS TABLE

Instance Name Instance Host Address Space Base Address
Number

ADC 0 EC 32-bit internal 0000_7C00h
address space

Note 39-1 The Base Address indicates where the first register can be accessed in a particular address space
for a block instance.

TABLE 39-3: ANALOG TO DIGITAL CONVERTER REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h ADC Control Register
04h ADC Delay Register
08h ADC Status Register
0Ch ADC Single Register
10h ADC Repeat Register
14h ADC Channel 0 Reading Register
18h ADC Channel 1 Reading Register
1Ch ADC Channel 2 Reading Register
20h ADC Channel 3 Reading Register
24h ADC Channel 4 Reading Register
28h ADC Channel 5 Reading Register
2Ch ADC Channel 6 Reading Register
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TABLE 39-3: ANALOG TO DIGITAL CONVERTER REGISTER SUMMARY (CONTINUED)

Offset Register Name (Mnemonic)
30h ADC Channel 7 Reading Register
34h ADC Channel 8 Reading Register

Note:  The unused channel reading registers are reserved.

39.11.1  ADC CONTROL REGISTER

The ADC Control Register is used to control the behavior of the Analog to Digital Converter.

Offset | 00h

Reset

Bits Description Type Default Event

31:8 | RESERVED RES

7 | Single_Done_Status R/WC Oh nSYSR

ST
This bit is cleared when it is written with a 1. Writing a 0 to this bit

has no effect.
This bit can be used to generate an EC interrupt.

0: ADC single-sample conversion is not complete. This bit is
cleared whenever an ADC conversion cycle begins for a single
conversion cycle.

1: ADC single-sample conversion is completed. This bit is set to 1
when all enabled channels in the single conversion cycle.

6 | Repeat_Done_Status R/WC Oh nSYSR

ST
This bit is cleared when it is written with a 1. Writing a 0 to this bit

has no effect.
This bit can be used to generate an EC interrupt.

0: ADC repeat-sample conversion is not complete. This bit is
cleared whenever an ADC conversion cycle begins for a repeating
conversion cycle.

1: ADC repeat-sample conversion is completed. This bit is set to 1
when all enabled channels in a repeating conversion cycle com-
plete.

5 | RESERVED RES

4 | Soft Reset R/W Oh nSYSR

ST
1: writing one causes a reset of the ADC block hardware (not the

registers)
0: writing zero takes the ADC block out of reset

3 | Power_Saver_Dis R/W Oh nSYSR

ST
0: Power saving feature is enabled. The Analog to Digital Con-

verter controller powers down the ADC between conversion
sequences.
1: Power saving feature is disabled.
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Offset | 00h

Reset

Bits Description Type Default Event

2 | Start_Repeat R/W Oh nSYSR

0: The ADC Repeat Mode is disabled. Note: This setting will not ST
terminate any conversion cycle in process, but will inhibit any fur-
ther periodic conversions.

1: The ADC Repeat Mode is enabled. This setting will start a con-
version cycle of all ADC channels enabled by bits Rpt_En[7:0] in
the ADC Repeat Register.

1 | Start_Single R/W Oh nSYSR

0: The ADC Single Mode is disabled. ST
1: The ADC Single Mode is enabled. This setting starts a single
conversion cycle of all ADC channels enabled by bits Sin-
gle_En[7:0] in the ADC Single Register.

Note: This bit is self-clearing

0 | Activate R/W Oh nSYSR

ST
0: The ADC is disabled and placed in its lowest power state. Note:

Any conversion cycle in process will complete before the block is
shut down, so that the reading registers will contain valid data but
no new conversion cycles will begin.

1: ADC block is enabled for operation. Start_Single or Start_Re-
peat can begin data conversions by the ADC. Note: A reset pulse
is sent to the ADC core when this bit changes from 0 to 1.

39.11.2 ADC DELAY REGISTER

The ADC Delay register determines the delay from setting Start_Repeat in the ADC Control Register and the start of a
conversion cycle. This register also controls the interval between conversion cycles in repeat mode.
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Offset | 04h
. i Reset
Bits Description Type Default Event
31:16 | Repeat_Delay[15:0] R/W 0000h nSYSR
ST
This field determines the interval between conversion cycles when
Start_Repeatis 1. The delay is in units of 40us. A value of 0 means
no delay between conversion cycles, and a value of OxFFFF
means a delay of 2.6 seconds.
This field has no effect when Start_Single is written with a 1.
15:0 | Start_Delay[15:0] R/W 0000h nSYSR
ST
This field determines the starting delay before a conversion cycle is
begun when Start_Repeat is written with a 1. The delay is in units
of 40us. A value of 0 means no delay before the start of a conver-
sion cycle, and a value of OxFFFF means a delay of 2.6 seconds.
This field has no effect when Start_Single is written with a 1.
39.11.3 ADC STATUS REGISTER
The ADC Status Register indicates whether the ADC has completed a conversion cycle.
Offset | 08h
. i Reset
Bits Description Type Default Event
31:8 | RESERVED RES
7:0 | ADC_Ch_Status[7:0] R/WC 00h nSYSR
ST

All bits are cleared by being written with a ‘1’.
0: conversion of the corresponding ADC channel is not complete

1: conversion of the corresponding ADC channel is complete
Note: for enabled single cycles, the Single_Done_Status bit in the
ADC Control Register is also set after all enabled channel conver-
sion are done; for enabled repeat cycles, the Repeat_Done_Status
in the ADC Control Register is also set after all enabled channel
conversion are done.

See Note 39-2.

Note 39-2  Bits that correspond to the unused channels are reserved.

39.11.4 ADC SINGLE REGISTER
The ADC Single Register is used to control which ADC channel is captured during a Single-Sample conversion cycle
initiated by the Start_Single bit in the ADC Control Register.

APPLICATION NOTE: Do not change the bits in this register in the middle of a conversion cycle to insure proper
operation.
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Offset | OCh
. . Reset
Bits Description Type Default Event
31:8 | RESERVED RES
7:0 | Single_En[7:0] R/W 00h nSYSR
ST

0: single cycle conversions for this channel are disabled

1: single cycle conversions for this channel are enabled

Each bit in this field enables the corresponding ADC channel when
a single cycle of conversions is started when the Start_Single bit in
the ADC Control Register is written with a 1.

See Note 39-2.

39.11.5 ADC REPEAT REGISTER

The ADC Repeat Register is used to control which ADC channels are captured during a repeat conversion cycle initiated
by the Start_Repeat bit in the ADC Control Register.

0: repeat conversions for this channel are disabled

1: repeat conversions for this channel are enabled

Each bit in this field enables the corresponding ADC channel for
each pass of the Repeated ADC Conversion that is controlled by
bit Start_Repeat in the ADC Control Register.

See Note 39-2.

Offset | 10h
. . Reset
Bits Description Type Default Event
31:8 RESERVED RES
7:0 Rpt_En[7:0] R/W 00h nSYSR
ST

39.11.6 ADC CHANNEL READING REGISTERS

All 8 ADC channels return their results into a 32-bit reading register. In each case the low 10 bits of the reading register
return the result of the Analog to Digital conversion and the upper 22 bits return 0. Table 39-3, “Analog to Digital Con-
verter Register Summary,” on page 461 shows the addresses of all the reading registers.

Note 39-3

The ADC Channel Reading Registers access require single 16, or 32 bit reads; i.e., two 8 bit reads

cannot ensure data coherency.

© 2017 Microchip Technology Inc.

DS00002343C-page 465



MEC142x

Offset See Table 39-3, "Analog to Digital Converter Register Summary"

Bits Description Type Default E::ﬁ:
31:10 | RESERVED RES
9:0 | ADCx_[9:0] R/W 000h nSYSR
This read-only field reports the 10-bit output reading of the Input ST
ADCx.
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40.0 ANALOG COMPARATOR

40.1 Overview

The Analog Comparator compares the analog voltage on an input pin to a reference voltage and generates an output
that indicates the result of the comparison.

40.2 References

No references have been cited for this feature.

40.3 Terminology

There is no terminology defined for this section.

40.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 40-1: /0 DIAGRAM OF BLOCK

Analog Comparator
Host Interface

f——-

Comparator Pin Interface
Power, Clocks and Reset

L

Interrupts

40.5 Comparator Pin Interface

TABLE 40-1: SIGNAL DESCRIPTION TABLE

Name Direction Description
CMP_VREFO Input Negative voltage input for Comparator 0
CMP_VREF1 Input Negative voltage input for Comparator 1

CMP_VINO Input Positive voltage input for Comparator 0
CMP_VIN1 Input Positive voltage input for Comparator 1
CMP_VOUTO Output Comparator 0 output
CMP_VOUT1 Output Comparator 1 output
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40.6 Host Interface

The registers defined for the Comparator Interface are only accessible by the embedded controller. The Comparator
Registers for both comparators are located in one register in the EC Subsystem register bank. See Section 34.8.2,
"Comparator Control," on page 433.

40.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

40.71 POWER DOMAINS

Name Description

VTR The logic implemented in this block are powered by this power well.

40.7.2 CLOCK INPUTS

This component does not require a clock input.

40.7.3 RESETS

Name Description

VTR_RESET# This signal resets all the register in the EC Subsystem that interact with
the comparators.

40.8 Interrupts

The comparators do not have a dedicated interrupt output event. An interrupt can be generated by the GPIO which
shares the pin with the comparator output signal.

+ GPI10124/CMP_VOUTO
* GPI0O120/CMP_VOUT1

The GPIO interrupt is configurable, thereby allowing CMP_VOUTXx signal to generate an event when the CMP_VINx
input is greater than the CMP_VREFx input or when it is less than the CMP_VREFx input. See the definition of Bits[7:4]
of the Pin Control Registers on page 326.

40.9 Low Power Modes

Each comparator is in its lowest powered state when its ENABLE bit is ‘0’.
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40.10 Description

The Analog Comparator compares the analog voltage on an input pin to a reference voltage and generates an output
that indicates the result of the comparison. The reference voltage can be derived either from an external pin or from the
internal Digital Analog Converter.

FIGURE 40-2: COMPARATOR BLOCK DIAGRAM

CMP_VINO ———— -

CMP_VOUTO
CMP_VREF0 ———» —
Comparator 0
Enable
Comparator 0
Configuration
Locked Bit
CMP_VINT ————p|
CMP_VOUT1

CMP_VREF1 —————®» __

Comparator 1
Enable

The Analog Comparator compares the analog voltage on the CMP_VINx input pin to a reference voltage and generates
an output that indicates the result of the comparison. The reference voltage is derived from the CMP_VREFx input.

The GPIO that shares a pin with the CMP_VOUT signal can be used to generate an interrupt to the EC when the pin
multiplexer is configured for CMP_VOUT. The GPIO Pin Control Register is configured for the desired interrupt behavior
(level or edge). Changes in the CMP_VOUT output signal will be reflected in the Interrupt Status register field for the
GPIO, as configured in the GPIO Pin Control Register.

The control bits for Comparator 0 can be locked. The COMPARATOR 0 ENABLE bit is locked if the LOCK bit for Com-
parator 0 is set. Once the LOCK bit is set, the COMPARATOR 0 ENABLE cannot be modified until the device is power

cycled.
40.11 Comparator Registers

Control and status for both comparators are located in one register in the EC Subsystem register bank. See Section
34.8.2, "Comparator Control," on page 433.
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41.0 TEST MECHANISMS

41.1 Introduction

This device has the following test mechanisms:

» 2-pin processor debug port (ICSP)

e 2-pin UART debug port

+ 2-pin Trace FIFO port

* XNOR Chain for board connectivity test

This section defines the ICSP Controller and XNOR Chain for board test.

The UART is defined in Section 17.0, "UART," on page 275 and the Trace FIFO is defined in Section 31.0, "Trace FIFO
Debug Port (TFDP)," on page 416.

41.2 References

No references have been cited for this chapter.

41.3 Terminology

Term Definition

ICSP In-Circuit Serial Programmer™

41.4 ICSP Controller
The ICSP Controller is the pin interface to the MIPs M14K EJTAG port.

41.41 INTERFACE

TABLE 41-1:  ICSP 2-PIN PORT LIST

Signal Name Direction Description
ICSP_CLK Input Test Clock
ICSP_DATA I/0 Bi-directional Test Data
ICSP_MCLR Input Test Reset, low active (Note 41-1). Also referred to as MCLR#
Note:  This signal has an internal pull-up.

Note 41-1  The ICSP_MCLR input provides the Reset. Note that the reset state of the ICSP port is only local to
the port: its effect is to keep the port in an idle state and to disengage it from the rest of the system,
so that it does not affect other on-chip logic in this state.

41.4.2 POWER, CLOCKS, AND RESET

41.4.2.1 Power Domains

Name Description

VTR The ICSP Controller logic and registers are implemented on this single
power domain.
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41.4.2.2 Clocks

The ICSP port runs internally from the externally-provided ICSP_CLK clock pulses only. There is no requirement for
ICSP_CLK to be constantly running.

41.4.2.3 Reset

Name Description
nSYSRST Power On Reset for ICSP controller and registers
JTAG_RST# Active-Low Test Reset Signal. Generated by toggling ICSP_MCLR low.

4143 ICSP TEST MODES
The ICSP block supports TMODO .
* TMODO supports 2-wire ICSP JTAG

TMODO converts 2-wire ICSP signaling (Clock and Data) to standard 4-wire JTAG signaling (TCK, TMS, TDIl and TDO).
Doing this conversion has a cost of four clocks, therefore four ICSP_CLK pulses is equivalent to one JTAG clock (i.e.,
4x slowdown).

FIGURE 41-1: ICSP-TO-JTAG CONVERSION TIMING (4 CLOCKS)

ICSP Clock

ICSP Data (7or (™) (TDO)
TCK _|
TMS/TDI DI

TDO

The ICSP will resume
driving on the next
clock cycle.

ICSP Data is undriven at this
time to turn around the bus.

Description
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41.4.4 INSTRUCTION REGISTERS

TABLE 41-2: PUBLIC INSTRUCTIONS

Instruction Description

IDCODE <0x01> JTAG Standard IDCODE Register

SAMPLE/PRELOAD <0x02> | Not implemented, but reserved as required by JTAG standard.

SWTAP_CHIP <0x04> Turn the Chip TAP (MTAP) back on and disable MIPS eJTAG.
SWTAP <0x05> Turn off the Chip TAP (MTAP) and enable MIPS eJTAG.
EXTEST <0x06> Not implemented, but reserved as required by JTAG standard.
MCHP_CMD <0x07> Chip Status interrogation and manual reset control.

BYPASS <0x1F> Standard JTAG Bypass.

41.4.4.1 IDCODE
The MTAP JTAG ID Code is 0214_2445h.

Offset | O1h
. . Reset
Bits Description Type Default Event
31:28 | VERSION R Oh nSYSR
ST
27:12 | PartNumber R 2142h nSYSR
ST
11:1 | ManuflD R 222h nSYSR
ST
0 | RESERVED R 1h nSYSR
Hard-coded to 1h. ST

41442  SAMPLE/PRELOAD <0x02>

Not implemented, but reserved as required by JTAG standard.

41443 SWTAP_CHIP <0x04>
Turn the Chip TAP (MTAP) back on and disable MIPS eJTAG.

41444 SWTAP <0x05>
Turn off the Chip TAP (MTAP) and enable MIPS eJTAG.

41445  EXTEST <0x06>

Not implemented, but reserved as required by JTAG standard.
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41446  MCHP_CMD <0x07>

Offset | 01h
. i Reset
Bits Description Type Default Event
7:0 | MCHP_CMD R/W Oh JTAG_
Microchip Command Register supports the following commands. RST#

Command 0x00: Read Status
Bit [7] Boot Into User Code Status (read-only)

0=Boot ROM will boot normally following a AssertDeviceRe-
set command

1=Boot ROM will stall after setting the Boot Ready status bit
allowing the ICSP debugger to load code into SRAM follow-
ing a AssertDeviceReset command.

Bit [6] BRDY; Boot Ready (read-only)
0 = eJTAG access is not enabled.

1 = Boot ROM is done initializing the device and has enabled
eJTAG interface. This bit is cleared by H/W on nSYSRST.

Bit [5:4] RESERVED
Bit [3] CFGRDY; Configuration Ready (read-only)

0 = MTAP Device ID Not Valid
1 = MTAP Device ID Valid.

Bit [2] RESERVED
Bit [1] SLEEPING

0 = 48 MHz Ring Oscillator is running
1 =The device is sleeping. 48 MHz Ring Oscillator is not run-
ning
Bit [0] DEVRST; Device Reset Status (read-only)
0 = MTAP Device Reset is deasserted
1 = MTAP Device Reset is asserted

The MTAP Device Reset is equivalent to a VTR POR, except the
MTAP registers are not reset.

Command 0x08: DevicelD

Bit [31:16] Device ID

Bit [15:8] Sub ID

Bit [7:0] Revision ID

The Device ID, Sub Id, and Revision ID are a reflection of the value
in the same registers defined in Table 7-2, “Chip-Level (Global)
Control/Configuration Registers,” on page 153 starting at offset
1Ch.

Note: This command only executes while Configuration
Ready (CFGRDY) is set.
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Offset 01h (continued)

. o Reset
Bits Description Type Default Event
7:0 | Command 0x09: SetBootintoUserCode R/W Oh JTAG
Sets the MTAP Boot into User Code status bit. RST#
Note:  This function only works while the Boot Ready status is
set.

Command 0x0A: CirBootintoUserCode
Clears the MTAP Boot into User Code status bit.

Note:  This function only works while the Boot Ready status is
set.

Command 0xD1: AssertDeviceReset
Causes a VTR POR. Test functions remain uneffected.

Note: DEVRST, Device Reset Status, reflects the state of the
reset event.

Command 0xDO0: DeassertDeviceReset
Clears the AssertDeviceReset.

41447 BYPASS <0x1F>
Standard JTAG BYPASS. TDI connected to TDO via a 1-bit Bypass register.

4145  TEST MODE ENTRY

The MCLR pin is used as MCLR for the ICSP interface. The device pulls this signal high internally. The debug connector
must drive this signal correctly to enter ICSP modes.

41451 Entry Sequence

To Enter ICSP:

1. Drive MCLR# High.

Drive ICSP_CLK and ICSP_DAT Low.

Drive MCLR# Low.

Send down 32 ICSP Clocks with the Test Mode Entry Code.
Drive MCLR# High

ok~ wDd

41452  Test Mode Entry Codes

Test Mode Test Mode Entry Code Description

TMODO 4D43 4850 2-wire ICSP
“MCHP”

41453 Enabling EJTAG Interface

By default the EJTAG interface is disabled. It is gated by the MTAP (MCHP_TAP) controller. MTAP gates all other TAP
controllers TDI so they always operate in BYPASS mode. There are two ISCP commands used to enable/disable the
MTAP gating.
* IR SWTAP_CHIP (5'h04).

- Enables the MTAP and gates the EJTAG interface behind it.
* IR SWTAP (5'h05).

- Disables the MTAP and enables the EJTAG interface behind it.
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The steps to enter EJTAG(M14K) are:

Drive MCLR# High.
Drive ICSP_CLK and ICSP_DAT Low.
Drive MCLR# Low.
Send down 32 ICSP Clocks with the following pattern on the ICSP_DAT pin (32'h4D434850).
Drive MCLR# High.
Send down the following IR SWTAP_CHIP (5'h04).
- This will enable the MTAP.
7. Send down the following IR MCHP_CMD (5'h07).
- This puts the DR in MTAP IR: MCHP_CMD
8. Poll 1 byte on the DR Shift until Bit [6] of the byte is 1. Always shift in 0x00.
- The 0x00 shifted in the sub-command Read Status.
- This is polling until the Boot ROM has opened up access to the part (JTAG Security).
9. Send down the following IR SWTAP (5'h05).
- Disables the MTAP and enables the EJTAG behind it.
10. Run EJTAG program here.

ok w2

41.5 XNOR Chain

41.5.1 OVERVIEW

The XNOR Chain test mode provides a means to confirm that all MEC142x pins are in contact with the motherboard
during assembly and test operations.

An example of an XNOR Chain test structure is illustrated below in Figure 41-2, "XNOR Chain Test Structure". When
the XNOR Chain test mode is enabled all pins, except for the Excluded Pins shown in Section 38.5.2, are disconnected
from their internal functions and forced as inputs to the XNOR Chain. This allows a single input pin to toggle the XNOR
Chain output if all other input pins are held high or low. The XNOR Chain output is the Test Output Pin (XNOR_OUT):
GPIO027/KSO00/PVT_IO1.

The tests that are performed when the XNOR Chain test mode is enabled require the board-level test hardware to con-
trol the device pins and observe the results at the XNOR Chain output pin; e.g., as described in Section 41.5.3, "Test
Procedure," on page 476.

41.5.2 EXCLUDED PINS

All pins in the pinout are included in the XNOR chain, except the following:
* Power Pins (VTR, VTR_LPC_ESPI, VTR_33_18, VBAT, VREF_CPU)

» Ground Pins (VSS, AVSS, VSS_VBAT)

+ Voltage Regulator Capacitor (VR_CAP)

+ Crystal pins (XTAL1, XTAL2)

» Test Output Pin (XNOR_OUT): GPI0027/KSO00/PVT_101

* Pins (ICSP_MCLR)
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FIGURE 41-2: XNOR CHAIN TEST STRUCTURE

1/0#1 1/O#2 I/O#3 I/O#n XNOR

Out

4153 TEST PROCEDURE
41.5.31 Setup

Warning: Ensure power supply is off during Setup.

Connect ICSP_MCLR to ground.

Connect the VSS, AVSS, VSS_VBAT pins to ground.

Connect the VTR, VTR_LPC_ESPI, VTR_33_18, VBAT pins to an unpowered 3.3V power source.
Connect the VREF_CPU pin to an unpowered 1.8V power source.

Connect an oscilloscope or voltmeter to the Test Output pin.

All other pins should be tied to ground.

o 0swN

Note:  There are 107 pins in the XNOR Chain in the 128-pin package.

41.5.3.2  Testing

1.  Turn on the 3.3V power source.
2. Enable the XNOR Chain as defined in Section 38.5.3.3, "Procedure to Enable the XNOR Chain".

the initial state of the Test Output Pin (XNOR_OUT): GP10027/KSO00/PVT_IO1 is high.

Note:  Note that at this point all inputs to the XNOR Chain are low, except for the ICSP_MCLR pin, and the output
on the Test Output pin is non-inverted from its initial state, which is dependent on the number of pins in the
chain. If the number of input pins in the chain is an even number, the initial state of the Test Output Pin
(XNOR_OUT): GPI0027/KSO00/PVT_IO1 is low. If the number of input pins in the chain is an odd number,

3. Bring one pin in the chain high. The output on the Test Output Pin (XNOR_OUT): GPI0027/KSO00/PVT_IO1
pin should toggle. Then individually toggle each of the remaining pins in the chain. Each time an input pin is tog-

gled either high or low the Test Output Pin (XNOR_OUT): GP10027/KSO00/PVT_lO1 pin should toggle.
4. Once the XNOR test is completed, exit the XNOR Chain Test Mode by cycling VTR power.

41.5.3.3 Procedure to Enable the XNOR Chain

rate greater than 20Mhz.

Note: The GPIO145(ICSP_CLOCK) pin is used as a clock in this test mode. This pin must never be toggled at a

DS00002343C-page 476 © 2017 Microchip Technology Inc.



MEC142x

//BEGIN PROCEDURE TO ENTER XNOR CHAIN
T
I/ Initialize IF
T
force ICSP_MCLR = 1;
force GPIO145(ICSP_CLOCK) = 0; //TCLK
force GPIO146(ICSP_DATA) = 0; //TDI
force GPIO130/SMB03_DATA/SMB03_DATA18 = 1; //[TMS
Wait 100 ns

T

/I ICSP Reset

i
force ICSP_MCLR = 1;
Wait 1000 ns;
force ICSP_MCLR = 0;

T
/[ ICSP Bypass
T
force ICSP_MCLR = 0;
force GPIO146(ICSP_DATA) = 0; //TDI
force GPIO130/SMB03_DATA/SMBO03_DATA18 = 1; //TMS

repeat (40)
begin
force ICSP_MCLR = 1;
force ICSP_MCLR = 0;
end

Wait 1000 ns

Hiti T
/I Come out of reset
Hii T
force ICSP_MCLR =1; //P1
force ICSP_MCLR = 0;
force ICSP_MCLR =1; /P2
force ICSP_MCLR = 0;
Wait 100 ns
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U]
/I Write IR with OxD
U]
force ICSP_MCLR = 1; /P 3 (TEST_LOGIC_RESET)
force ICSP_MCLR = 0: /1N
force GPIO146(ICSP_DATA) = 0; /TDI
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

force ICSP_MCLR = 1; /P 4 (RUN_TEST_IDLE)
force ICSP_MCLR = 0; /2N

force GPIO146(ICSP_DATA) = 0; //TDI

force GPIO130/SMB03_DATA/SMB03_DATA18 = 1; //TMS

force ICSP_MCLR = 1; /P 5 (SEL_DR)
force ICSP_MCLR = 0 //3N

force GPIO146(ICSP_DATA) = 0; //TDI

force GPIO130/SMB03_DATA/SMB03_DATA18 = 1; //TMS

force ICSP_MCLR = 1; /P 6 (SEL_IR)
force ICSP_MCLR = 0; /4N

force GPIO146(ICSP_DATA) = 0; //TDI

force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

force ICSP_MCLR = 1; /P 7 (CAP_IR)
force ICSP_MCLR = 0; //5N

force GPIO146(ICSP_DATA) = 0; //TDI

force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

Hi T
//ISHIFT IR 0xD
Hitn T
force ICSP_MCLR = 1; //P 8 (SHIFT_IR)
force ICSP_MCLR = 0; //6N
force GPIO146(ICSP_DATA) = 1; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR =1;//P 9
force ICSP_MCLR = 0; //7N
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR=1; //P 10
force ICSP_MCLR = 0; //8N
force GPIO146(ICSP_DATA) = 1; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; //IP 11
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force ICSP_MCLR = 0; //ON
force GPI0146(ICSP_DATA) = 1; //TDI;
force GP10130/SMB03_DATA/SMBO03_DATA18 = 1; //TMS //Next will be EXIT1_IR

force ICSP_MCLR = 1; /P 12 (EXIT1_IR)

force ICSP_MCLR 0; /10N

force GPIO146(ICSP_DATA) = 0; //TDI;

force GPIO130/SMB03_DATA/SMB03_DATA18 = 1; //TMS //Next will be UPDATE_IR

force ICSP_MCLR = 1; /P 13 (UPDATE_IR)

force ICSP_MCLR = 0: /11N

force GPIO146(ICSP_DATA) = 0; //TDI;

force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS //Next will be IDLE

force ICSP_MCLR = 1; //P 14 (IDLE)

force ICSP_MCLR = 0; /12N

force GP1IO146(ICSP_DATA) = 0; //TDI,

force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS //Next will be IDLE
Wait 1000 ns

U]
// DIR=0, CMD[2:0]=1, DATA[7:0]=01\h, ADDR[7:0]=88\h
U]
force ICSP_MCLR = 1; /P 15
force ICSP_MCLR = 0; /1N
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 1; //TMS
force ICSP_MCLR = 1; /P 16
force ICSP_MCLR = 0 /2N
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMBO03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; /P 17
force ICSP_MCLR = 0 //3N
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

U]
/IDIR 0 - Write
U]
force ICSP_MCLR = 1; /P 18
force ICSP_MCLR = 0; /N (DR1)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
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U]
/ICMD 1 - Test
U]
force ICSP_MCLR = 1; /P 19
**\ferify JTAG_TDO = 1
force ICSP_MCLR = 0;//N (DR2)
force GPIO146(ICSP_DATA) = 1: //TDI:
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force "ICSP_MCLR = 1; //P 20
**\ferify JTAG_TDO = 1
force ICSP_MCLR = 0; /N (DR3)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMBO03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; //P 21
**\ferify JTAG_TDO = 1
force ICSP_MCLR = 0; /N (DR4)
force GPIO146(ICSP_DATA) = 0: //TDI:
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

U]
/IDATA 0x01 - XNOR_EN
U]
force ICSP_MCLR = 1; //P 22
**VVerify JTAG_TDO = 1
force ICSP_MCLR = 0; /N (DR5)
force GPIO146(ICSP_DATA) = 1; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; /P23
**\ferify JTAG_TDO = 1
force ICSP_MCLR = 0; /N (DR6)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; //P 24
**VVerify JTAG_TDO = 0
force ICSP_MCLR = 0; /N (DR7)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; /P 25
**\ferify JTAG_TDO = 0
force ICSP_MCLR = 0; /N (DR8)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; //P 26
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**\ferify JTAG_TDO = 0
force ICSP_MCLR = 0; /N (DR9)
force GPIO146(ICSP_DATA) = 0: //TDI:

force GP10130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

force ICSP_MCLR = 1; //P 27

**Verify JTAG_TDO =1
force ICSP_MCLR = 0; //N (DR10)
force GP10146(ICSP_DATA) = 0; //TDI;

force GP10130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

force "ICSP_MCLR = 1; //P 28
**\ferify JTAG_TDO = 0
force ICSP_MCLR = 0; /N (DR11)
force GPIO146(ICSP_DATA) = 0: //TDI:

force GP10130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

force ICSP_MCLR = 1; //P 29

**Verify JTAG_TDO =0
force ICSP_MCLR = 0; //N (DR12)
force GP10146(ICSP_DATA) = 0; //TDI;

force GP10130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

Hitn T
//IADDRESS 0x88 - Customer Control
Hitn T
force ICSP_MCLR = 1; //P 30
**Verify JTAG_TDO =0
force ICSP_MCLR = 0; /N (DR13)
force GPIO146(ICSP_DATA) = 0; //TDI;

force GPI0O130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

force ICSP_MCLR = 1; //P 31

**VVerify JTAG_TDO = 1
force ICSP_MCLR = 0; /N (DR14)
force GPIO146(ICSP_DATA) = 0; //TDI;

force GPI0130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

force ICSP_MCLR = 1; //P 32
**\ferify JTAG_TDO = 0
force ICSP_MCLR = 0; //N (DR15)
force GPIO146(ICSP_DATA) = 0: //TDI:

force GP10130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

force ICSP_MCLR = 1; /P 33

**\ferify JTAG_TDO = 0
force ICSP_MCLR = 0; /N (DR16)
force GPIO146(ICSP_DATA) = 1; //TDI;

force GPI0130/SMB03_DATA/SMB03_DATA18 = 0; //TMS

force ICSP_MCLR = 1; //P 34
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**Verify JTAG_TDO =0
force ICSP_MCLR = 0; //N (DR17)
force GPIO146(ICSP_DATA) = 0; //TDI,
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; //P 35
**Verify JTAG_TDO = 1
force ICSP_MCLR = 0; //N (DR18)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GP10130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; //P 36
**Verify JTAG_TDO =0
force ICSP_MCLR = 0; /N (DR19)
force GPIO146(ICSP_DATA) = 0; //TDI,
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; //P 37
**Verify JTAG_TDO =0
force ICSP_MCLR = 0; //N (DR20)
force GPIO146(ICSP_DATA) = 1; //TDI;
force GP1I0130/SMB03_DATA/SMB03_DATA18 = 1; //TMS
force ICSP_MCLR= 1; //P 38
**Verify JTAG_TDO =0
force ICSP_MCLR = 0; //N (E1_DR)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 1; /[TMS
force ICSP_MCLR = 1; //P 39
force ICSP_MCLR = 0; //N (UP_DR)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; //P 40
force ICSP_MCLR = 0; //N (EXTRA CLK)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
force ICSP_MCLR = 1; //P 41
force ICSP_MCLR= 0; //N (EXTRA CLK)
force GPIO146(ICSP_DATA) = 0; //TDI;
force GPIO130/SMB03_DATA/SMB03_DATA18 = 0; //TMS
Wait 1000 ns

T T i
/IFINISHED PROCEDURE TO ENTER XNOR
T
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42.0 ELECTRICAL SPECIFICATIONS

421 Maximum Ratings*

*Stresses exceeding those listed could cause permanent damage to the device. This is a stress rating only and func-
tional operation of the device at any other condition above those indicated in the operation sections of this specification
is not implied.

Note:  When powering this device from laboratory or system power supplies, it is important that the Absolute Max-
imum Ratings not be exceeded or device failure can result. Some power supplies exhibit voltage spikes on
their outputs when the AC power is switched on or off. In addition, voltage transients on the AC power line
may appear on the DC output. If this possibility exists, it is suggested that a clamp circuit be used.

42.11 ABSOLUTE MAXIMUM THERMAL RATINGS

TABLE 42-1: ABSOLUTE MAXIMUM THERMAL RATINGS

Parameter Maximum Limits

Operating Temperature Range 0°C to +70°C Commercial
-40°C to +85°C Industrial

Storage Temperature Range -55° to +150°C

Lead Temperature Range Refer to JEDEC Spec J-STD-020B

42.1.2 ABSOLUTE MAXIMUM SUPPLY VOLTAGE RATINGS

TABLE 42-2: ABSOLUTE POWER SUPPLY RATINGS

Symbol Parameter Maximum Limits
VBAT 3.0V Battery Backup Power Supply with respect to ground -0.3V to +3.63V
VTR 3.3V Suspend Power Supply with respect to ground -0.3V to +3.63V
VTR_33_18 3.3V or 1.8V Power Supply with respect to ground -0.3V to +3.63V
VTR_LPC_ESPI 3.3V or 1.8V Power Supply with respect to ground -0.3V to +3.63V
VCC 3.3V Main Power Supply with respect to ground (Con- -0.3V to +3.63V
nected to VCC_PWRGD pin)

42.1.3 ABSOLUTE MAXIMUM I/O VOLTAGE RATINGS

Parameter Maximum Limits

Voltage with respect to ground on any pin without back- | -0.3V to (Power Supply used to power the buffer) + 0.3V
drive protection (Note 42-1)

Note 42-1 The Power Supply used to power the buffer is shown in the Signal Power Well column of the Pin
Multiplexing Tables in Section 2.0 “Pin Configuration”.
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42.2 Operational Specifications

42.2.1 POWER SUPPLY OPERATIONAL CHARACTERISTICS

TABLE 42-3: POWER SUPPLY OPERATING CONDITIONS

Symbol Parameter MIN TYP MAX Units

VBAT Battery Backup Power Supply 2.0 3.0 3.6

VTR Suspend Power Supply 3.135 3.3 3.465 \

VTR_33_18 3.3V Power Supply 3.135 3.3 3.465 \Y

1.8V Power Supply 1.71 1.80 1.89 Vv

VTR_LPC_ESPI 3.3V Power Supply 3.135 3.3 3.465 \Y

1.8V Power Supply 1.71 1.80 1.89 \Y

Note:  The specification for the VTR, VTR_33_18 and VTR_LPC_ESPI supplies are +/- 5%. I

42.2.2 AC ELECTRICAL SPECIFICATIONS

The AC Electrical Specifications for the clock input time are defined in Section 43.2, "Clocking AC Timing Characteris-
tics," on page 497. The clock rise and fall times use the standard input thresholds of 0.8V and 2.0V unless otherwise
specified and the capacitive values listed in Section 42.2.2, "AC Electrical Specifications," on page 484.

42.2.3 CAPACITIVE LOADING SPECIFICATIONS

The following table defines the maximum capacitive load validated for the buffer characteristics listed in Table 42-5, “DC
Electrical Characteristics,” on page 485.

CAPACITANCE Ty = 25°C; fc = 1MHz; V. = 3.3 VDC

Note:  All output pins, except pin under test, tied to AC ground. I

TABLE 42-4: MAXIMUM CAPACITIVE LOADING

Limits
Parameter Symbol Unit Notes
MIN TYP MAX

Input Capacitance of PCI_I and CiN Note 42- pF
PCI_IO pins 2
Input Capacitance of PCI_CLK pin CiN Note 42- pF

2
Output Load Capacitance supported | Coyt Note 42- pF
by PCI_IO, PCI_O, and PCI_OD 2
SUSCLK Input Capacitance CiN 10 pF
Input Capacitance of PECI_I| and CiN 10 pF
PECI_IO
Output Load Capacitance supported | Coyt 10 pF
by PECI_IO and OD_PH
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TABLE 42-4: MAXIMUM CAPACITIVE LOADING (CONTINUED)
Limits
Parameter Symbol Unit Notes
MIN TYP MAX
Input Capacitance (SPI pins) CiN 6 pF Note 42-3
Output Capacitance (SPI pins) Cout 8 pF Note 42-3
Input Capacitance (all other input CiN 10 pF Note 42-4
pins)
Output Capacitance (all other output | Coyt 20 pF Note 42-5
pins)

Note 42-2 The PCI buffers are designed to meet the defined PCI Local Bus Specification, Rev. 2.1, electrical
requirements.
Note 42-3  This parameter is measured only for initial qualification and after a design or process change that
could affect this parameter.
Note 42-4  All input buffers can be characterized by this capacitance unless otherwise specified.
Note 42-5 All output buffers can be characterized by this capacitance unless otherwise specified.
42.2.4 DC ELECTRICAL CHARACTERISTICS FOR I/0 BUFFERS
TABLE 42-5: DC ELECTRICAL CHARACTERISTICS
Parameter Symbol MIN TYP MAX Units Comments
PIO Type Buffer
All PIO Buffers Internal PU/PD selected via the GPIO
Pin Control Register.
Pull-up current Ipy 39 84 162 pA
Pull-down current IpD 39 65 105 pA
| Type Input Buffer TTL Compatible Schmitt Trigger Input
Low Input Level Vi 0.3x V
VTR
High Input Level A 0.7x Vv
VTR
Tolerance 3.63 \% This buffer is not 5V tolerant.
Schmitt Trigger Hys- Vhvs 400 mV
teresis
0O-2 mA Type Buffer
Low Output Level VoL 0.4 Vv loL=2mA
High Output Level VoH VTR- \% lon = -2 mA
0.4
Tolerance This buffer is not 5V tolerant.
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TABLE 42-5: DC ELECTRICAL CHARACTERISTICS (CONTINUED)
Parameter Symbol MIN TYP MAX Units Comments

10-2 mA Type Buffer _ _ _ _ _ Same characteristics as an | and an
O-2mA.

OD-2 mA Type Buffer

Low Output Level VoL 0.4 \ VoL =2 mA

Tolerance This buffer is not 5V tolerant.

IOD-2 mA Type Buf- _ _ _ _ _ Same characteristics as an | and an

fer OD-2mA.

0O-4 mA Type Buffer

Low Output Level VoL 0.4 \Y loL =4 mA

High Output Level Von VTR- \Y lon = -4 mA

0.4

Tolerance This buffer is not 5V tolerant.

10-4 mA Type Buffer _ _ _ _ _ Same characteristics as an | and an
O-4mA.

OD-4 mA Type Buffer

Low Output Level VoL 0.4 \Y VoL =4 mA

Tolerance This buffer is not 5V tolerant.

I0D-4 mA Type Buf- _ _ _ _ _ Same characteristics as an | and an

fer OD-4mA.

0-8 mA Type Buffer

Low Output Level VoL 0.4 \ loL =8 mA

High Output Level Vou VTR- Vv loq = -8 MA

0.4

Tolerance This buffer is not 5V tolerant.

10-8 mA Type Buffer _ _ _ _ _ Same characteristics as an | and an
O-8mA.

OD-8 mA Type Buffer

Low Output Level VoL 0.4 \ VoL =8 mA

Tolerance This buffer is not 5V tolerant.

IOD-8 mA Type Buf-
fer

Same characteristics as an | and an
OD-8mA.
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TABLE 42-5: DC ELECTRICAL CHARACTERISTICS (CONTINUED)

Parameter Symbol MIN TYP MAX Units Comments

0-12 mA Type Buffer

Low Output Level VoL 0.4 \ loL = 12mA

High Output Level Vou VTR- Vv loq =-12mA

0.4

Tolerance This buffer is not 5V tolerant.

10-12 mA Type Buffer | _ _ _ _ _ Same characteristics as an | and an
O-12mA.

OD-12 mA Type Buf-

fer

Low Output Level VoL 0.4 \ IOL = 12mA

Tolerance This buffer is not 5V tolerant.

IOD-12 mA Type Buf- | _ _ _ _ _ Same characteristics as an | and an

fer OD-12mA.

ILLK TTL Levels

Low Leakage Input

Buffer

Low Input Level Vi 0.8

High Input Level Viy 2.0

Input Leakage I -500 +500 nA VN =0n,
VBAT = 3.0 VDC & VTR =0 VDC

I_AN Type Buffer

I_AN Type Buffer I_AN Voltage range on pins:

(Analog Input Buffer) -0.3V to +3.63V
These buffers are not 5V tolerant buf-
fers and they are not backdrive pro-
tected

PCI_PIO Type Buffer

All PCI_PIO Buffers Internal PU is selected via the GPIO
Pin Control Register.

Pull-up current Ipu 0.6 1 1.5 mA

PCI_CLK Type Buffer | PCI_ICLK See PCI Local Bus Specification Rev.
2.1

PCI_IO Type Buffers PCI_IO

PCI_O
PCI_I

PCI_OD Type Buffer PCI_OD These buffers are not 5V tolerant buf-
fers and they are not backdrive pro-
tected.
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TABLE 42-5: DC ELECTRICAL CHARACTERISTICS (CONTINUED)
Parameter Symbol MIN TYP MAX Units Comments
PECI Type Buffer
VREF_CPU Connects to CPU Voltage pin
(Processor dependent)
PECI Bus Voltage VBus 0.95 1.26
SBTSI Bus Voltage Vgus 1.28 1.9
Input current IDC 100 MA
Input Low Current ILEAK -10 +10 MA This buffer is not 5V tolerant
This buffer is not backdrive protected.
PECI_| Buffer All input and output voltages are a
function of Vref, which is connected
to CPU_VREEF input.
Input voltage range Vin -0.3 +Vref \%
0.3
Low Input Level VIL 0.275%x | V
Vref
High Input Level VIH 0.725% \% This buffer is not 5V tolerant
Vref This buffer is not backdrive protected.
PECIL_IO All input and output voltages are a
function of Vref, which is connected
to CPU_VREEF input.
Input voltage range Vin -0.3 +Vref V
0.3 See PECI Specification.
Hysteresis VHYS 0.1 0.2x \Y
XVref Vref
Low Input Level VIL 0.275x | V
Vref
High Input Level VIH 0.725%x \%
Vref
Low Output Level VOL 0.25X% \ 0.5mA<IOL<1mA
Vref
High Output Level VOH 0.75 \% IOH = -6mA
XVref
Tolerance 3.63 \Y, This buffer is not 5V tolerant
This buffer is not backdrive protected.
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TABLE 42-5: DC ELECTRICAL CHARACTERISTICS (CONTINUED)

Parameter Symbol MIN TYP MAX Units Comments

Crystal Oscillator

XTAL1 (OCLK) The MEC142x crystal oscillator design requires a 32.768 KHz parallel resonant crystal
with load caps in the range 4-18pF. Refer to “Application Note PCB Layout Guide for
MEC142x” for more information.

XTAL2 (ICLK)
Low Input Level Vi 0.4 Vv

High Input Level ViLy 2.0 Y VIN =0 to VTR

ADC, and Comparator Reference Pins

ADC_VREF

Voltage (Option A) \% VTR \% connect to same power supply as
VTR

Voltage (Option B) \% 2.97 3.0 3.03 \%

Input Impedance RREF 75 kQ

Input Low Current ILEAK -0.05 +0.05 MA This buffer is not 5V tolerant
This buffer is not backdrive protected.

CMP_VREF

Voltage \% 0 - VTR \%

Input Current (com- Ioc 30 MA

parator enabled)

Input Low Current ILEAK -0.05 +0.05 MA This buffer is not 5V tolerant
This buffer is not backdrive protected.

42.2.41 Max Voltage Tolerance

All the functional pins are 3.63V tolerant, except for the 1.8V I/O signals defined in Section 2.6, "1.8V or 3.3V I/O Pins,"
on page 18. The 1.8V /O signals can only tolerate up to +/-10% /O operation (or +1.98V max)

42.2.4.2 Pin Leakage

Leakage characteristics for all pins, except for the battery powered pins with the ILLK buffer type, is shown in the fol-
lowing table:

TABLE 42-6: PIN LEAKAGE

(TA=0°C to +85°C)

Parameter Symbol MIN TYP MAX Units Comments

Leakage Current I +/-2 HA VIN=0V to VTR
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42X

42.24.3

Backdrive Protection

All signal pins are Backdrive Protected except those listed in the Pin Configuration chapter as non-backdrive protected.

TABLE 42-7: BACKDRIVE PROTECTION
(TA=0°C to +85°C)
Parameter Symbol MIN TYP MAX Units Comments
Input Leakage e -2 +2 pA VIN=3.47V@VTR=0V
42.2.5 ADC ELECTRICAL CHARACTERISTICS
TABLE 42-8: ADC CHARACTERISTICS
Parameter MIN TYP MAX Units
Analog Supply Voltage (powered by 3.135 3.3 3.465 \%
VTR)
Resolution - - 10 Bits
Accuracy - 2 4 LSB
Differential Non Linearity, DNL -1 - +1 LSB
Integral Non Linearity, INL -1.5 - +1.5 LSB
Gain Error, Ecain -2 - 2 LSB
Offset Error, Eorrser -2 - 2 LSB
Conversion Time - - 12 us/channel
Input Impedance 4 4.5 53 MQ
Vger Input Impedance 630 750 830 kQ

42.2.6 COMPARATOR ELECTRICAL CHARACTERISTICS
TABLE 42-9: AC AND DC CHARACTERISTICS: COMPARATOR
CHARACTERISTICS Standard Operating Conditions (unless otherwise noted)
Symbol Characteristic Min Typ Max Units Comments
VN Input Voltage Range 0 - VTR \%
VyysT Input Hysteresis Voltage 15 30 45 mV
CMRR Common mode rejection ratio 44 - - dB
TrRESP Large signal response time — 100 160 ns Ve = Vob/2
100 mV step
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TABLE 42-9: AC AND DC CHARACTERISTICS: COMPARATOR (CONTINUED)

CHARACTERISTICS Standard Operating Conditions (unless otherwise noted)
Symbol Characteristic Min Typ Max Units Comments
TSresp | Small signal response time — 160 320 ns Vcm = Vob/2

100 mV step
Ton Comparator Enable to Valid — — 0.1 pS Note 42-6
Output

Note 42-6  To prevent getting glitches on the comparator output, it is recommended to enable the comparator
and wait for the output to be valid and stable before configuring the pin for the CMP_VOUTX function.

42.2.7 THERMAL CHARACTERISTICS

TABLE 42-10: THERMAL OPERATING CONDITIONS

Rating Symbol | Min. | Typical | Max. Unit
Consumer Temperature Devices

Operating Junction Temperature Range Ty — — +125 °C
(Note 1)

Operating Ambient Temperature Range - Commercial TA 0 — +70 °C

Operating Ambient Temperature Range - Industrial TA -40 — +85 °C

Power Dissipation:
Internal Chip Power Dissipation:
PINT = VTR x IVTR from Table 42-12 and Table 42-13
(e.g., 3.45V x 12.50mA = 43mW) PD PINT + Pi/o w
1/O Pin Power Dissipation:
I/0 =8 ({VTR— VOH} x IOoH) + S (VoL x IoL))
Maximum Allowed Power Dissipation PbmAX (TJ —TA)6JA w
Note 1: TJ Max value is at ambient of 70°C

TABLE 42-11: THERMAL PACKAGING CHARACTERISTICS

Characteristics Symbol | Typical | Max. Unit Notes
Package Thermal Resistance, 128-pin VTQFP 0JA 51.0 — °C/W 1
6Jc 25.0 — °C/W 1
Package Thermal Resistance, 128-pin WFBGA 0JA 77.2 — °C/W 1
6Jc 22.8 — °C/W 1
Package Thermal Resistance, 144-pin WFBGA 6JA 76.8 — °C/W 1
0JC 20.5 — °C/W 1

Note 1: Junction to ambient thermal resistance, Theta-JA (6JA) and Junction to case thermal resistance, Theta-JC
(6JC) numbers are achieved by package simulations.

© 2017 Microchip Technology Inc. DS00002343C-page 491



MEC142x

42.3 Power Consumption

TABLE 42-12: VTR SUPPLY CURRENT, I_VTR

LPC 48R:\r/1”g;z Typical Max Max _
VCC | VIR Clock Oscillator (3.3v, (3.45V, | (3.45V, | Units Comments
Frequency 25°C) | 70°C) | 85°C)

On On On 48MHz 10.50 12.00 13.00 mA | FULL ON HIGH
On On On 48MHz 10.00 11.50 12.50 mA | FULLON

On On On 1MHz 3.25 4.25 4.75 mA | FULL ON LOW
On On On 1MHz 2.75 3.75 4.50 mA Heavy Sleep 1
On On On Gated 1.00 210 2.75 mA Heavy Sleep 2
On On On Off 0.65 1.75 2.25 mA Heavy Sleep 3
On On On Off 0.55 1.60 2.20 mA Deepest Sleep
Off On Off 48MHz 10.00 11.50 12.50 mA | FULL ON HIGH
Off On Off 48MHz 9.50 11.00 12.00 mA | FULLON

Off On Off 1MHz 2.50 3.75 4.25 mA | FULL ON LOW
Off On Off 1MHz 2.25 3.25 4.00 mA Heavy Sleep 1
Off On Off Gated 0.80 1.90 2.55 mA Heavy Sleep 2
Off On Off Off 0.45 1.65 2.05 mA Heavy Sleep 3
Off On Off Off 0.35 1.40 2.00 mA Deepest Sleep

Note 1: FULL ON HIGH is defined as follows: The processor is not sleeping, the Core regulator and the Ring
Oscillator remain powered and the following blocks are Active: LPC, EMI, ADC, EC Subsystem, Hiber-
nation Timer, Interrupt Controller, PWM 0-6, TFDP, Basic Timers 0-3, JTAG, RTC. The following block is
Idle: PECI.

2: FULL ON is defined as follows: The processor is not sleeping, the Core regulator and the Ring Oscillator
remain powered, and at least one block is not sleeping.

3: FULL ON LOW is defined as follows: The processor is not sleeping, the Core regulator and the Ring
Oscillator remain powered and the following blocks are Active: EC Subsystem, Interrupt Controller, Basic
Timer 0, JTAG. The following blocks are Idle: LPC, EMI, PECI.

4: The sleep states are defined in the System Sleep Control Register in the Power, Clocks and Resets
Chapter. See Table 3-12, “System Sleep Control Bit Encoding,” on page 68.

5: In order to achieve the lowest leakage current when both PECI and SB TSI are not used, set the
VREF_CPU Disable bit to 1. This bit is defined in Section 34.8.5, VREF_CPU DISABLE.

6: All values are taken with Comparator 0, Comparator 1 and ADC disabled. See Table 42-13 for additional
lyTr With these blocks enabled.
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TABLE 42-13: ADDITIONAL VTR SUPPLY CURRENT WITH ANALOG BLOCKS ENABLED
Lpc 48R:\r’]'HZ Typical | Max | Max
vCC VTR Clock Oscillgtor (3.3V, (3.45V, (3.45V, | Units Comments
F 25° C) 70° C) 85° C)
requency
Off On Off 48MHz 0.15 0.15 0.15 mA | Additional I\, tg with Compara-
tor 0 enabled
Off On Off 48MHz 0.15 0.15 0.15 mA | Additional I\, tg with Compara-
tor 1 enabled
Off On Off 48MHz 0.60 0.70 0.80 mA | Additional I\ g with ADC
enabled
Note 1: The values in this table are added to the values in Table 42-12 excluding the sleep states.

TABLE 42-14: VBAT SUPPLY CURRENT, |_VBAT (VBAT=3.0V)

48 MHz .

LPC Ring Typical Max
vCC VTR . (3.0V, (3.0V, Units Comments

Clock Oscillator ° °

25° C) 25° C)
Frequency

Off Off Off Off 12.00 14.50 uA Internal 32kHz oscillator
Off Off Off Off 4.75 7.00 uA 32kHz crystal oscillator
Off Off Off Off 4.00 6.50 uA External 32kHz clock on XTAL2 pin

TABLE 42-15: VBAT SUPPLY CURRENT, |_VBAT (VBAT=3.3V)

48 MHz .

LPC Rin Typical Max
vCC VTR ng (3.0V, (3.0V, Units Comments

Clock Oscillator o o

25° C) 25° C)
Frequency

Off Off Off Off 13.00 15.50 uA Internal 32kHz oscillator
Off Off Off Off 5.50 8.00 uA 32kHz crystal oscillator
Off Off Off Off 4.75 7.50 uA External 32kHz clock on XTALZ2 pin
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43.0 TIMING DIAGRAMS

| Note:  Timing values are preliminary and may change after characterization. I

43.1 Voltage Thresholds and Power Good Timing
43.1.1 VTR THRESHOLD AND VTRGD TIMING

VTR V1h1 .VT}(’/ \hm\%\hm\—/
—/ 72
Géiit;:aﬁr::f:ﬁd Undefined Forcéd to logic ‘0’ Functional Forced to logic 0,{ Undefined j
t1 > |lat2 :
VTRGD (internal) ' ‘
EC_PROC_RESET# 7t3$
TABLE 43-1: VTR POWER GOOD TIMING
Parameters Symbol MIN TYP MAX Unit Notes
VTR Threshold for Pin Glitch Protection VTH1 0.9 1 1.1 \
active
VTR Power Good Threshold V1h2 2.16 24 2.64 Vv
VTR Rise Time (Off to VTR =V1hreshold) VRise 200 us
VTR Fall Time (VTR =VThreshoId) to Off VFaII 200 us
VTR > V1o to VTRGD (internal) asserted t1 600 us
VTR < V1, to VTRGD (internal) deasserted | t2 100 ns
VTR > V1, to EC_PROC_RESET# deas- t3 1 ms Note:
serted
Note: = The Embedded Controller starts executing instructions when EC_PROC_ RESET deasserts. I
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4312 VTR POWER SEQUENCING
t———»
tf———»
*to—)
VBAT /)
VTR /
VTR 33 18 V4
VTR_LPC_ESPI 4

TABLE 43-2: VTR POWER SEQUENCING PARAMETERS

Symbol

Parameter MIN TYP MAX Units Notes

to

VBAT above minimum operating 0 ms 1, 5
threshold to VTR above minimum
operating thresholds

VTR is above minimum operating 0 1 ms 2,5
threshold to VTR_33_18 above mini-
mum operating threshold.
VTR_33_18 at 1.8V (nom) or 3.3V
(nom)

FOR ESPI BOOT 0 30 sec 3,5
(VTR_LPC_ESPI=1.8V)

VTR is above minimum operating
threshold to VTR_LPC_ESPI above
minimum operating threshold.

FOR NON-ESPI BOOT 0 ms 4,5
(VTR_LPC_ESPI = 1.8V or 3.3V)

VTR is above minimum operating
threshold to VTR_LPC_ESPI above
minimum operating threshold.

Note 1:

VBAT must rise no later than VTR. This relationship is maintained by the recommended battery circuit.
The GPIO123/SHD_CSO0# pin, which is powered by VTR_33_18, must be powered before the Boot ROM
samples this pin.

If booting over eSPI, the EC boot ROM code monitors GPIO135/SHD_102, which is a VTR_33_18 signal, to
determine that VTR_LPC_ESPI is active. The maximum time is the time after which the code abandons the
boot.

In non-eSPI applications, where VTR_LPC_ESPI may be either 1.8V or 3.3V, software must program the
Power Regions Voltage Control register for VTR_LPC_ESPI pins before any of the VTR_LPC_ESPI pow-
ered pins are used.

Minimum operating threshold values for Power Rails are defined in the “Power Supply Operational Charac-
teristics” section.
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43.1.3 VBAT THRESHOLDS AND VBAT_POR

VBAT <V14

VBAT ~—_

VIRGD — /i ‘ /

VBAT_POR *ﬂ ﬂ

Coin cell
insertion

TABLE 43-3: VBAT THRESHOLDS AND VBAT_POR

Parameters Symbol MIN TYP MAX Units Notes
VBAT Power On Reset Threshold V1H 1.125 1.25 1.375 \Y, Note 43-1
VBAT Rise Time (Off to VBAT VRise 0.100 30 ms
=VThreshold)

Note 43-1  VBAT is monitored on two events: coin cell insertion and VTRGD assertion. If VBAT is below VTH
when VTRGD is asserted a VBAT_POR is generated.

43.1.4 VCC_PWRGD TIMING

FIGURE 43-1: VCC_PWRGD TIMING DIAGRAM

+
LvPGPW

VCC_PWRGD

TABLE 43-4: VCC_PWRGD INPUT TIMING

Parameters Symbol MIN | TYP | MAX Units Notes

VCC_PWRGD Pulse Width typaPW 31 - - ns
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43.2 Clocking AC Timing Characteristics

FIGURE 43-2: CLOCK TIMING DIAGRAM

Fall Time Rise Time

L LU UL

} tsu V} tapy F{

TABLE 43-5: CLOCK TIMING PARAMETERS

Clock Parameters Symbol MIN TYP MAX Units
48 MHz Ring | Start-up accuracy (without 32 kHz fsu 22 - 53 MHz
Oscillator present)
Start-up delay from 0 MHz to Start- tsu - - 6 us

up accuracy

Operating Frequency (with exter- fop 47.04 48 48.95 MHz
nal 32kHz clock source present
after frequency lock to 48 MHz)

Operating Frequency (with inter- fop 46.08 48 49.92 MHz
nal 32 kHz oscillator present after
frequency lock to 48 MHz)

Note 43-3
Adjustment Delay from Start-up taDy 0.03 - 4 ms
accuracy to Operating accuracy (Note 43-3)

(time to attain frequency lock - with
32 kHz present)

Adjustment Delay when resuming taDy - 0.60 1 ms
from Heavy Sleep 3 and System (Note 43-3)
Deepest Sleep state.

(time to re-attain frequency lock -
with external 32 kHz present)

Operating Frequency (with exter- fop 43.2 - 52.8 MHz
nal 32 kHz removed after fre- (Note 43-5) (Note 43-5)
quency locked to 48 MHz)
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TABLE 43-5: CLOCK TIMING PARAMETERS (CONTINUED)
Clock Parameters Symbol MIN TYP MAX Units

SUSCLK Operating Frequency - - 32.768 - kHz

Period - (Note 43-4) 30.52 (Note 43-4) us
High Time - 10 us
Low Time - 10 us
Fall Time - - - 1 us
Rise Time - - - 1 us
32kHz_INT_ Operating Frequency - 32.112 32.768 33.424 kHz
0OSC
Start-up delay from Ok Hz to Oper- - 150 us
ating Frequency

Note 43-2  Without the external clock, the 48MHz clock will vary up to +/-4% which may affect the timing
parameters of certain blocks. In particular it may not be accurate enough to ensure that the UART
will work, depending on the accuracy of the clock of the external device.

Note 43-3  This time applies if the external 32KHz clock input is available or if the Internal Oscillator clock source
is enabled via the Clock Enable Register on page 440.

Note 43-4 SUSCLK is required to have an accuracy of +/- 100 ppm.

Note 43-5 The drift in frequency after frequency lock if the 32kHz clock is removed is determined by varying
temperature while voltage is held constant.

Note 43-6  Firmware can use the INT_32K_RDY status bit listed in the Section 10.0, "Jump Table Vectored
Interrupt Controller (JTVIC)" to indicate when the internal 32k Hz clock has reach operating
frequency.

Note 43-7 This timing assumes the oscillator was powered and reach oscillator-lock prior to entering a sleep

state. See also Table 3-12, “System Sleep Control Bit Encoding,” on page 68.
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43.3 Generic Strap Option Sampling Timing

TABLE 43-6: GENERIC STRAP OPTION SAMPLING TIMING

Parameters Symbol MIN | TYP | MAX Units Notes

EC_PROC_RESET# tSAMF’LE - 500 600 us
deasserted to Strap Sampled

43.4 Pin Reset Timing
43.41 RESET_IN# TIMING

| Note: The GPIO pins will float after the RESET_IN# pin is asserted low in less than 9 usec (max). I

FIGURE 43-3: RESET_IN# TIMING

- - O

la— tF —» tRESET la— tR —l

| [ [ |
| |

I I
O.SV_j___

TABLE 43-7: RESETI# TIMING PARAMETERS

Limits
Symbol Parameter Units Comments
MIN MAX
te RESET_IN# Fall time 0 10 us
tr RESET_IN# Rise time 0 10 us
tRESET Minimum Reset Time 1 us Note 43-8

Note 43-8 The RESET_IN# input can tolerate glitches of no more than 50ns.

4342 RESET_OUT# TIMING
The minimum reset output time is determined by the RESET_IN# pin.
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43.5 GPIO Timings

FIGURE 43-4: GPIO TIMING

GPIOxxx

<« Tr>»<—Tpulse—p»<«TF—»€«<—Tpulse—>»

TABLE 43-8: GPIO TIMING PARAMETERS

Symbol Parameter MIN TYP MAX Unit Notes
tr GPIO Rise Time (push-pull) 0.54 1.31 ns Pad type =
102
te GPIO Fall Time 0.52 1.27 ns CL=2pF
tr GPIO Rise Time (push-pull) 0.58 1.46 ns Pad type =
104
te GPIO Fall Time 0.62 1.48 ns C_=5pF
tr GPIO Rise Time (push-pull) 0.80 2.00 ns Pad type =
108
te GPIO Fall Time 0.80 1.96 ns C_=10pF
R GPIO Rise Time (push-pull) 1.02 2.46 ns Pad type =
1012
te GPIO Fall Time 1.07 2.51 ns C_=20pF
touise GPIO Pulse Width 60 ns
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43.6 eSPI Boot Timing

FIGURE 43-5: ESPI FLASH CHANNEL BOOT TIMING

<7t44 >

« tg —e—t,pe—t), —>— t) —le— t3 —>

AR S SO AS Lb b bbb e b e e a  a e
EESIIEIRIIE Dot care Ry
S S P P Y

VTR_LPC_ESPI

GPIO102/KSO09[CR_STRAP]

GPI0123/SHD_CSO#[BSS_STRAP]
(RSMRST#)

GPI0136/SHD_I03 (DSW_PWROK)

[ )
0:0: Don't Care 0:‘
<)\
i S575)

GPI0135/SHD_IO2[PRG_STRAP]

All System Primary Rails Good /

TABLE 43-9: ESPI FLASH CHANNEL BOOT TIMING

Symbol Parameter MIN TYP MAX Unit Notes

to Time from Power On to sample Strap 4 ms
options (CR_STRAP and
BSS_STRAP)

t1a Time BSS_STRAP is low following a 5 ms
power-on-reset (POR) or WDT event

t1p Time DSW_PWROK pin is low follow- 20 ms
ing a POR event
Time DSW_PWROK pin is low follow- 120 ms
ing a WDT event

1) Time from BSS_STRAP detected high 30 sec 1
to PRG_STRAP high (i.e., at least one
Primary Rail active)

ts Time from PRG_STRAP high until all 20 ms 2
Primary Rails are active including
VTR_LPC_ESPI

ty Time from PRG_STRAP high to 35 ms
RSMRST# driven high

Note 1: Intel Primary Rails are defined as VCC_Prim 1.8, VCC_Prim 3.3, VCCPRIM_CORE and VCC_Prim 1.0V.
2: This is an Intel system requirement. This time is not monitored directly.
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43.7 A20M Timing
Same timing as GPIO signals. See Section 43.5, "GPIO Timings," on page 500.
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43.8 8042 Emulation CPU_Reset Timing

FIGURE 43-6: CPU_RESET TIMING

4 tdelay >< tactive >
TABLE 43-10: CPU_RESET TIMING PARAMETERS
Name Description MIN TYP MAX Units
taelay Delay prior to active pulse 14 15 15.5 us
tactive Active pulse width 6 8 8.5 us
Note 43-1  Figure 43-6 and Table 43-10 refer to in which CPU_RESET is the inverse of ALT_RST# & KRESET.
Note 43-2 The KBRST pin function is the output of CPU_RESET described in Section 16.11.2, "CPU_RESET

Hardware Speed-Up," on page 262.
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43.9 Blinking/Breathing PWM Timing

FIGURE 43-7: BLINKING/BREATHING PWM OUTPUT TIMING

1
<—t2—+—’[3—+
|

LEDx |

TABLE 43-11: BLINKING/BREATHING PWM TIMING PARAMETERS, BLINKING MODE

Name Description MIN TYP MAX Units
t1 Period 7.8ms 32sec
t Frequency 0.03125 128 Hz
2 High Time 0 16 sec
3 Low Time 0 16 sec
ty Duty cycle 0 100 %

TABLE 43-12: BLINKING/BREATHING PWM TIMING PARAMETERS, GENERAL PURPOSE

Name Description MIN TYP MAX Units
t1 Period 5.3us 21.8ms
t Frequency 45.8Hz 187.5kHz
t2 High Time 0 10.9 ms
t3 Low Time 0 10.9 ms
ty Duty cycle 0 100 %
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43.10 Fan Tachometer Timing

FIGURE 43-8: FAN TACHOMETER INPUT TIMING
t1
1——t2—+—t3—->
FAN_TACHx | |
TABLE 43-13: FAN TACHOMETER INPUT TIMING PARAMETERS
Name Description MIN TYP MAX Units
t1 Pulse Time 100 usec
t2 Pulse High Time 20
3 Pulse Low Time 20

Note 43-3  tyacn is the clock used for the tachometer counter. It is 30.52 * prescaler, where the prescaler is
programmed in the Fan Tachometer Timebase Prescaler register.
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43.11 12C/SMBus Timing

FIGURE 43-9: I2C/SMBUS TIMING
[ K (/NN
N
12C_DATA
Taur {
BUF Lo ™ bipisTa
I2C_CLK { ) o
l— 1 [—
tyopar tien  tsupat tsusTa SU:sTO
TABLE 43-14: 12C/SMBUS TIMING PARAMETERS
Standard- Fast- Fast-
Symbol Parameter Mode Mode Mode Plus Units
MIN. MAX. MIN. MAX. MIN. MAX.
fscL SCL Clock Frequency 100 400 1000 kHz
taur Bus Free Time 4.7 1.3 0.5 us
tsu:sTA START Condition Set-Up Time 4.7 0.6 0.26 us
thp:sTA START Condition Hold Time 4.0 0.6 0.26 ps
tLow SCL LOW Time 4.7 1.3 0.5 bs
tHigH SCL HIGH Time 4.0 0.6 0.26 us
tr SCL and SDA Rise Time 1.0 0.3 0.12 us
te SCL and SDA Fall Time 0.3 0.3 0.12 us
tsu:pat Data Set-Up Time 0.25 0.1 0.05 us
thp:pAT Data Hold Time 0 0 0 us
tsu:sTo STOP Condition Set-Up Time 4.0 0.6 0.26 us
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43.12 ICSP Interface Timing

FIGURE 43-10: ICSP POWER-UP & ASYNCHRONOUS RESET TIMING
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FIGURE 43-11: ICSP SETUP & HOLD PARAMETERS
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TABLE 43-15: ICSP INTERFACE TIMING PARAMETERS

Name Description MIN TYP MAX Units
tHLD ICSP_MCLR de-assertion after VTR power is 5 ms
applied
tow ICSP_MCLR assertion pulse width 500 nsec
foik ICSP_CLOCK frequency (see note) 48 MHz
top ICSP_DATA output delay after falling edge of 5 10 nsec
TCLK.
ton ICSP_DATA hold time after falling edge of TCLK 1 TCLK - top nsec
tis ICSP_DATA input setup time before falling edge of 5 nsec
TCLK.
tiH ICSP_DATA hold time after falling edge of TCLK. 5 nsec
| Note:  f is the maximum frequency to access ICSP accessible test registers. I

43.13 Test Port - XNOR
See Test Procedure in Section 41.5, "XNOR Chain".
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43.14 Keyboard Scan Matrix Timing

TABLE 43-16: ACTIVE PRE DRIVE MODE TIMING

Value
Parameter Symbol Units Notes
MIN TYP MAX
Active Predrive Mode tPREDR|VE 40.87 41.7 42.5 ns
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43.15 LPC Interface Timing
43.15.1 LPC LCLK TIMING

FIGURE 43-12: LPC CLOCK TIMING

t1 —td
t5 t3
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TABLE 43-17: LPC CLOCK TIMING PARAMETERS

Name Description MIN TYP MAX Units
t1 Period 30 57.3 nsec
(Note 4
3-1)
t2 High Time 11
t3 Low Time
t4 Rise Time 3
t5 Fall Time

Note 43-1  The standard clock frequency supported is 33MHz (max 33.3 ns period). Setting the Handshake bit
in the Host Interface allows the LPC to support 19.2 MHz (max 45.8 ns period) and 24 MHz (max
57.3 ns period) PCI clock rates.

43.15.2 LPC RESET# TIMING

FIGURE 43-13: RESET TIMING

LRESET# |7t14'{

\ /

TABLE 43-18: RESET TIMING PARAMETERS

Name Description MIN TYP | MAX Units

t1 LRESET# width 1 ms
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43.15.3 LPC BUS TIMING

FIGURE 43-14: OUTPUT TIMING MEASUREMENT CONDITIONS, LPC SIGNALS
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TABLE 43-19: OUTPUT TIMING MEASUREMENT CONDITIONS, LPC SIGNALS PARAMETERS

Name Description MIN TYP MAX Units
t1 LCLK to Signal Valid Delay — Bused Signals 2 11 ns
t2 Float to Active Delay
t3 Active to Float Delay 28

43.15.4 LPC INPUT TIMING

FIGURE 43-15: INPUT TIMING MEASUREMENT CONDITIONS, LPC SIGNALS

e t1—————fe—t2—]
LCLK / \ /

Input X Inputs Valid X |

TABLE 43-20: INPUT TIMING MEASUREMENT CONDITIONS, LPC SIGNALS PARAMETERS

Name Description MIN TYP MAX Units
t1 Input Set Up Time to LCLK — Bused Signals 7 ns
t2 Input Hold Time from LCLK 0

© 2017 Microchip Technology Inc. DS00002343C-page 511



MEC142x

43.15.5 LPC /O TIMING

FIGURE 43-16: 1/10 WRITE

LCLK

LFRAME# \ \ \ \ \

LAD[3:01# R ' /L2X Address X Data_ X TAR X Sync=0110 X L3X TAR /

| Note: L1=Start; L2=CYCTYP+DIR; L3=Sync of 0000 |

FIGURE 43-17: /0 READ

| | | | | | | | |
LCLK
LFRAME# | ‘ ‘ | ‘ ‘ ‘
LADI[3:0]# L1 /L2 Address X TAR X Sync=0110 Data X TAR /
[ Note:  L1=Start; L2=CYCTYP+DIR; L3=Sync of 0000 |

43.15.6 SERIAL IRQ TIMING

FIGURE 43-18: SETUP AND HOLD TIME

LCLK / \ / \

SER_IRQ X X |

TABLE 43-21: SETUP AND HOLD TIME

Name Description MIN TYP MAX Units
t1 SER_IRQ Setup Time to LCLK Rising 7 nsec
t2 SER_IRQ Hold Time to LCLK Rising 0

43.15.7 NEC_SCI TIMING

nEC_SCI pin has the same minimum timing requirements as GPIO signals. See Section 43.5, "GPIO Timings," on
page 500.
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43.16 Serial Port (UART) Timing
43.16.1 SERIAL PORT (UART) DATA TIMING

FIGURE 43-19: SERIAL PORT DATA

Data ~-eneevp e ] f [ —
: : i Stop (1-2 Bits
start | [ - Data (5-8 Blts)_.‘ Parifﬁ/ p( )
TXD1, 2 ' -
—|\\ ] {t ] / -
TABLE 43-22: SERIAL PORT DATA PARAMETERS
Name Description MIN TYP MAX Units
t1 Serial Port Data Bit Time ter nsec
(Note
43-1)

Note 43-1 iBR is 1/Baud Rate. The Baud Rate is programmed through the Baud_Rate_Divisor bits located in
the Programmable Baud Rate Generator registers. The selectable baud rates are listed in Table 17-
2, "UART Baud Rates using Clock Source 1.8432MHz_CIk" and Table 17-3, "UART Baud Rates using
Clock Source 24MHz_CIk". Some of the baud rates have some percentage of error because the clock
does not divide evenly. This error can be determined from the values in these baud rate tables.
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43.16.2 UART_CLKTIMING

FIGURE 43-20: UART_CLK EXTERNAL CLOCK TIMING

tp >

TABLE 43-23: UART_CLK EXTERNAL CLOCK TIMING PARAMETERS

Name Description MIN TYP MAX Units
tp Period 5563.6 | 542.5 553.6 nsec
ty High Time 200
tL Low Time
tr Rise Time 10
te Fall Time
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43.17 PECI Interface

Name Description MIN MAX Units Notes
teiT Bit time (overall time evident on PECI pin) 2 500 usec 43-1
Bit time driven by an originator 2 250 Jsec
teiTjiter | Bit time jitter between adjacent bits in a PECI - - %
message header or data bytes after timing has
been negotiated
taiTarit | Change in bit time across a PECI address or - - %
PECI message bits as driven by the originator.
This limit only applies across tg 1. bit drift and
tB|T—M drift.
tH1 High level time for logic 1 0.6 0.8 taiT 43-2
tho High level time for logic 0 0.2 0.4 teiT
trECIR Rise time - 30 + ns 43-3
(measured from Vo to Vi min » Vttinom)=5%) (5 x #nodes)
tpeCIF Fall time - (30 x #nodes) ns 43-3
(measured from Vo t0 Vi max » Vttnom)+5%)
Note 43-1  The originator must drive a more restrictive time to allow for quantized sampling errors by a client
yet still attain the minimum time less than 500 psec. tg7 limits apply equally to tgit.4 and tgi. - The
MEC142x is designed to support 500kHz, or a 2us bit time. See the PECI 3.0 specification from Intel
Corp. for further details.
Note 43-2  The minimum and maximum bit times are relative to tg T defined in the Timing Negotiation pulse. See
the PECI 3.0 specification from Intel Corp. for further details.
Note 43-3  “#nodes” is the number of nodes on the PECI bus; host and client nodes are counted as one each.

Extended trace lengths may appear as extra nodes. Refer also to Table 25-2, "PECI Routing
Guidelines". See the PECI 3.0 specification from Intel Corp. for further details.
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43.18 PS/2 Timing

FIGURE 43-21: PS/2 TRANSMIT TIMING
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TABLE 43-24: PS/2 CHANNEL TRANSMISSION TIMING PARAMETERS

Name Description MIN TYP MAX Units
t1 The PS/2 Channel’s CLK and DATA lines 1000 ns
are floated following PS2_EN=1 and
PS2_T/R=0.
t2 PS2_T/R bit set to CLK driven low pre-
paring the PS/2 Channel for data trans-
mission.
t3 CLK line floated to XMIT_IDLE bit de- 1.7
asserted.
t4 Trailing edge of WR to Transmit Register 45 90
to DATA line driven low.
t5 Trailing edge of EC WR of Transmit Reg- 90 130 ns
ister to CLK line floated.
t6 Initiation of Start of Transmit cycle by the 0.002 25.003 ms
PS/2 channel controller to the auxiliary
peripheral’s responding by latching the
Start bit and driving the CLK line low.
t7 Period of CLK 60 302 us
t8 Duration of CLK high (active) 30 151
t9 Duration of CLK low (inactive)
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TABLE 43-24: PS/2 CHANNEL TRANSMISSION TIMING PARAMETERS (CONTINUED)

Name Description MIN TYP MAX Units
t10 Duration of Data Frame. Falling edge of 2.002 ms
Start bit CLK (1st clk) to falling edge of
Parity bit CLK (10th clk).
t11 DATA output by MEC142x following the 1.0 us
falling edge of CLK. The auxiliary periph-
eral device samples DATA following the
rising edge of CLK.
t12 Rising edge following the 11th falling 3.5 71 us
clock edge to PS_T/R bit driven low.
t13 Trailing edge of PS_T/R to XMIT_IDLE bit 500 ns
asserted.
t14 DATA released to high-Z following the
PS2_T/R bit going low.
t15 XMIT_IDLE bit driven high to interrupt
generated.
Note1- Interrupt is cleared by writing a 1
to the status bit in the GIRQ17 source
register.
t17 Trailing edge of CLK is held low prior to
going high-Z
FIGURE 43-22: PS/2 RECEIVE TIMING
- _’ﬁ—ti_ N
t4
b2 CLK —2—> > €t - «tio - et
> 1 —» 6
PS2_DATA —  +—_ [DoYXD1)YD2)YD3)D4)YD5) D6 D7 NP S )
PS2_EN / | W
PS2_T/R \
- &8 — 19
RDATA_RDY
Read Rx Reg \/
- 12
Interrupt

© 2017 Microchip Technology Inc.

DS00002343C-page 517




MEC142x

TABLE 43-25: PS/2 CHANNEL RECEIVE TIMING DIAGRAM PARAMETERS

Name Description MIN TYP MAX Units
t1 The PS/2 Channel’s CLK and DATA lines 1000 ns
are floated following PS2_EN=1 and
PS2_T/R=0.
t2 Period of CLK 60 302 us
t3 Duration of CLK high (active) 30 151
t4 Duration of CLK low (inactive)
t5 DATA setup time to falling edge of CLK. 1

MEC142x samples the data line on the
falling CLK edge.

t6 DATA hold time from falling edge of CLK. 2
MEC142x samples the data line on the
falling CLK edge.

t7 Duration of Data Frame. Falling edge of 2.002 ms
Start bit CLK (1st clk) to falling edge of
Parity bit CLK (10th clk).

t8 Falling edge of 11th CLK to RDATA_RDY 1.6 us
asserted.

t9 Trailing edge of the EC’s RD signal of the 500 ns
Receive Register to RDATA_RDY bit de-
asserted.

t10 Trailing edge of the EC’s RD signal of the
Receive Register to the CLK line
released to high-Z.

t11 PS2 CLK s "Low" and PS2_DATA is "Hi-
Z" when PS2_EN is de-asserted.

t12 RDATA_RDY asserted an interrupt is
generated.
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43.19 PWM Timing

FIGURE 43-23: PWM OUTPUT TIMING
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TABLE 43-26: PWM TIMING PARAMETERS
Name Description MIN TYP MAX Units
t1 Period 42ns 23.3sec
t Frequency 0.04Hz 24MHz
2 High Time 0 11.65 sec
3 Low Time 0 11.65 sec
ty Duty cycle 0 100 %
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43.20 Serial Debug Port Timing

FIGURE 43-24:  SERIAL DEBUG PORT TIMING PARAMETERS
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TABLE 43-27: SERIAL DEBUG PORT INTERFACE TIMING PARAMETERS

Name Description MIN TYP MAX Units
fok TFDP Clock frequency (see note) 6 - 24 MHz
tp TFDP Clock Period. 1/fclk us
top TFDP Data output delay after falling edge of MSCLK. 5 nsec
ton TFDP Data hold time after falling edge of TFDP Clock tp-top nsec

tcuk.. | TFDP Clock Low Time tp/2 -3 tp/2 + 3 nsec

tck-n | TFDP Clock high Time (see Note 43-1) tp/2 -3 tp/2 + 3 nsec

Note 43-1  When the clock divider for the embedded controller is an odd number value greater than 2h, then

teukL = tokn + 15 ns. When the clock divider for the embedded controller is Oh, 1h, or an even

number value greater than 2h, then tg k| = to kH-
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43.21 Quad SPI Master Controller - Serial Peripheral Interface (QMSPI) Timings

FIGURE 43-25: SPI CLOCK TIMING
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TABLE 43-28: SPI CLOCK TIMING PARAMETERS

Name Description MIN TYP MAX Units
Tr SPI Clock Rise Time. Measured 3 ns
from 10% to 90%.
Tf SPI Clock Fall Time. Measured 3 ns
from 90% to 10%.
Th/TI SPI Clock High Time/SPI Clock 40% of 50% of 60% of ns
Low Time SPCLK SPCLK SPCLK
Period Period Period
Tp SPI Clock Period — As selected 20.8 5,333 ns
by SPI Clock Generator
Register
Note: Test conditions are as follows: output load is CL=30pF, pin drive strength setting is 4mA and slew rate set-

ting is slow.
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FIGURE 43-26: SPI SETUP AND HOLD TIMES

Setup and Hold Times for
Full-Duplex and Bidrectional Modes

SPI_CLK
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TCLKPH = 0,
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Note:  SPI_IO[3:0] obey the SPI_MOSI and SPI_MISO timing. In the 2-pin SPI Interface implementation, SPI_IO0
pin is the SPI Master-Out/Slave-In (MOSI) pin and the SPI_IO1 pin is the Master-In/Slave-out (MISO) pin.

TABLE 43-29: SPI SETUP AND HOLD TIMES PARAMETERS

Name Description MIN TYP MAX Units
T Data Output Delay 2 ns
T2 Data IN Setup Time 55 ns
T3 Data IN Hold Time 0 ns

Note:  Test conditions are as follows: output load is CL=30pF, pin drive strength setting is 4mA and slew rate set-
ting is slow
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43.22 VBAT-Powered Control Interface Timing
43.22.1 VCI INPUT TIMING

FIGURE 43-27: VCI INPUT TIMING
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TABLE 43-30: VCIINPUT TIMING PARAMETERS

Name Description MIN TYP MAX Units
te Input fall time - - 1 usec
tr Input rise time - - 1
tp Pulse width of spikes suppressed by input filter 50 - 140 Jsec
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44.0 REGISTER MEMORY MAP

TABLE 44-1: REGISTER MEMORY MAP
HW
ﬁ_?:;) HW Blc;‘lcaknl‘:stance InBsItZﬁI::e Reg. Bank Name Reg. Instance Name (Bsyltz:s)
No.
400 |Watchdog Timer Interface 0 WDT Registers WDT Load Register 2
404 | Watchdog Timer Interface 0 WDT Registers WDT Control Register 1
408 | Watchdog Timer Interface 0 WDT Registers WDT Kick Register 1
40C | Watchdog Timer Interface 0 WDT Registers WDT Count Register 2
(6{0]0] Basic Timer 0 Basic_Timer_EC_Only Timer Count 4
Co4 Basic Timer 0 Basic_Timer_EC_Only Timer Preload 4
Cco8 Basic Timer 0 Basic_Timer_EC_Only Timer Status 4
cocC Basic Timer 0 Basic_Timer_EC_Only Timer Interrupt Enable 4
Cc10 Basic Timer 0 Basic_Timer_EC_Only Timer Control 4
Cc20 Basic Timer 1 Basic_Timer_EC_Only Timer Count 4
C24 Basic Timer 1 Basic_Timer_EC_Only Timer Preload 4
Cc28 Basic Timer 1 Basic_Timer_EC_Only Timer Status 4
caC Basic Timer 1 Basic_Timer_EC_Only Timer Interrupt Enable 4
C30 Basic Timer 1 Basic_Timer_EC_Only Timer Control 4
C40 Basic Timer 2 Basic_Timer_EC_Only Timer Count 4
C44 Basic Timer 2 Basic_Timer_EC_Only Timer Preload 4
C48 Basic Timer 2 Basic_Timer_EC_Only Timer Status 4
c4cC Basic Timer 2 Basic_Timer_EC_Only Timer Interrupt Enable 4
C50 Basic Timer 2 Basic_Timer_EC_Only Timer Control 4
C60 Basic Timer 3 Basic_Timer_EC_Only Timer Count 4
Co64 Basic Timer 3 Basic_Timer_EC_Only Timer Preload 4
C68 Basic Timer 3 Basic_Timer_EC_Only Timer Status 4
CceC Basic Timer 3 Basic_Timer_EC_Only Timer Interrupt Enable 4
C70 Basic Timer 3 Basic_Timer_EC_Only Timer Control 4
1800 SMB Device Interface 0 SMB_EC_Only Status Register 1
1800 SMB Device Interface 0 SMB_EC_Only Control Register 1
1801 SMB Device Interface 0 SMB_EC_Only Reserved 3
1804 SMB Device Interface 0 SMB_EC_Only Own Address Register 2
1806 SMB Device Interface 0 SMB_EC_Only Reserved 2
1808 SMB Device Interface 0 SMB_EC_Only Data 1
1809 SMB Device Interface 0 SMB_EC_Only Reserved 3
180C SMB Device Interface 0 SMB_EC_Only SMBus Master Command Reg- 4
ister
1810 SMB Device Interface 0 SMB_EC_Only SMBus Slave Command Reg-
ister
1814 SMB Device Interface 0 SMB_EC_Only PEC Register 1
1815 SMB Device Interface 0 SMB_EC_Only Reserved 3
1818 SMB Device Interface 0 SMB_EC_Only DATA_TIMING2 1
1819 SMB Device Interface 0 SMB_EC_Only Reserved 3
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TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW
ﬁf:;) HW Blc;‘lcakn::stance InBsIt:::\I::e Reg. Bank Name Reg. Instance Name (Bsyltz:s)
No.
1820 SMB Device Interface 0 SMB_EC_Only Completion Register 4
1824 SMB Device Interface 0 SMB_EC_Only Idle Scaling Register 4
1828 SMB Device Interface 0 SMB_EC_Only Configuration Register 4
182C SMB Device Interface 0 SMB_EC_Only Bus Clock Register 2
182E SMB Device Interface 0 SMB_EC_Only Reserved 2
1830 SMB Device Interface 0 SMB_EC_Only Block ID Register 1
1831 SMB Device Interface 0 SMB_EC_Only Reserved 3
1834 SMB Device Interface 0 SMB_EC_Only Revision Register 1
1835 SMB Device Interface 0 SMB_EC_Only Reserved 3
1838 SMB Device Interface 0 SMB_EC_Only Bit-Bang Control Register 1
1839 SMB Device Interface 0 SMB_EC_Only Reserved 3
1840 SMB Device Interface 0 SMB_EC_Only Data Timing Register 4
1844 SMB Device Interface 0 SMB_EC_Only Time-Out Scaling Register 4
1848 SMB Device Interface 0 SMB_EC_Only SMBus Slave Transmit Buffer 1
Register
1849 SMB Device Interface 0 SMB_EC_Only Reserved 3
184C SMB Device Interface 0 SMB_EC_Only SMBus Slave Receive Buffer 1
Register
184D SMB Device Interface 0 SMB_EC_Only Reserved 3
1850 SMB Device Interface 0 SMB_EC_Only SMBus Master Transmit Bufer 1
Register
1851 SMB Device Interface 0 SMB_EC_Only Reserved 3
1854 SMB Device Interface 0 SMB_EC_Only SMBus Master Receive Buffer 1
Register
1855 SMB Device Interface 0 SMB_EC_Only Reserved 3
1860 SMB Device Interface 0 SMB_EC_Only Wake Status register 4
1864 SMB Device Interface 0 SMB_EC_Only Wake Enable register 4
2400 DMA 0 DMA Main DMA Main Control Register 1
2401 DMA 0 DMA Main DMA Reserved 3
2404 DMA 0 DMA Main DMA AFIFO Data Register 4
2440 DMA 0 DMA_CHO DMA Activate Register 4
2444 DMA 0 DMA_CHO DMA Memory Start Address 4
Register
2448 DMA 0 DMA_CHO DMA Memory End Address 4
Register
244C DMA 0 DMA_CHO AHB Address Register 4
2450 DMA 0 DMA_CHO DMA Control Register 4
2454 DMA 0 DMA_CHO DMA Channel Interrupt Status 4
2458 DMA 0 DMA_CHO DMA Channel Interrupt Enable 4
245C DMA 0 DMA_CHO DMA Test 4
2460 DMA 0 DMA_CHO_CRC DMA Channel 0 CRC Enable 4
Register
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TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW
ﬁf:;) HW Blc;‘lcakn::stance InBsIt:::\I::e Reg. Bank Name Reg. Instance Name (Bsyltz:s)
No.

2464 DMA 0 DMA_CHO_CRC DMA Channel 0 CRC Data 4
Register

2468 DMA 0 DMA_CHO_CRC DMA Channel 0 CRC Post Sta- 4

tus Register

2480 DMA 0 DMA_CH1 DMA Activate Register 4

2484 DMA 0 DMA_CH1 DMA Memory Start Address 4
Register

2488 DMA 0 DMA_CH1 DMA Memory End Address 4
Register

248C DMA 0 DMA_CH1 AHB Address Register 4

2490 DMA 0 DMA_CH1 DMA Control Register 4

2494 DMA 0 DMA_CH1 DMA Channel Interrupt Status 4

2498 DMA 0 DMA_CH1 DMA Channel Interrupt Enable 4

249C DMA 0 DMA_CH1 DMA Test 4

24A0 DMA 0 DMA_CH1_NOCRC Reserved 22

24C0 DMA 0 DMA_CH2 DMA Activate Register 4

24C4 DMA 0 DMA_CH2 DMA Memory Start Address
Register

24C8 DMA 0 DMA_CH2 DMA Memory End Address 4
Register

24CC DMA 0 DMA_CH2 AHB Address Register 4

24D0 DMA 0 DMA_CH2 DMA Control Register 4

24D4 DMA 0 DMA_CH2 DMA Channel Interrupt Status 4

24D8 DMA 0 DMA_CH2 DMA Channel Interrupt Enable 4

24DC DMA 0 DMA_CH2 DMA Test 4

24E0 DMA 0 DMA_CH2_NOCRC Reserved 22

2500 DMA 0 DMA_CH3 DMA Activate Register 4

2504 DMA 0 DMA_CH3 DMA Memory Start Address
Register

2508 DMA 0 DMA_CH3 DMA Memory End Address 4
Register

250C DMA 0 DMA_CH3 AHB Address Register 4

2510 DMA 0 DMA_CH3 DMA Control Register 4

2514 DMA 0 DMA_CH3 DMA Channel Interrupt Status 4

2518 DMA 0 DMA _CH3 DMA Channel Interrupt Enable 4

251C DMA 0 DMA_CH3 DMA Test 4

2520 DMA 0 DMA_CH3_NOCRC Reserved 22

2540 DMA 0 DMA_CH4 DMA Activate Register 4

2544 DMA 0 DMA_CH4 DMA Memory Start Address
Register

2548 DMA 0 DMA_CH4 DMA Memory End Address 4
Register

254C DMA 0 DMA_CH4 AHB Address Register 4
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TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW
ﬁf:;) HW Blc;‘lcakn::stance InBsIt:::\I::e Reg. Bank Name Reg. Instance Name (Bsyltz:s)
No.
2550 DMA 0 DMA_CH4 DMA Control Register 4
2554 DMA 0 DMA_CH4 DMA Channel Interrupt Status 4
2558 DMA 0 DMA _CH4 DMA Channel Interrupt Enable 4
255C DMA 0 DMA_CH4 DMA Test 4
2560 DMA 0 DMA_CH4_NOCRC Reserved 22
2580 DMA 0 DMA_CH5 DMA Activate Register 4
2584 DMA 0 DMA_CH5 DMA Memory Start Address
Register
2588 DMA 0 DMA_CH5 DMA Memory End Address 4
Register
258C DMA 0 DMA_CH5 AHB Address Register 4
2590 DMA 0 DMA_CH5 DMA Control Register 4
2594 DMA 0 DMA_CH5 DMA Channel Interrupt Status 4
2598 DMA 0 DMA_CH5 DMA Channel Interrupt Enable 4
259C DMA 0 DMA_CH5 DMA Test 4
25A0 DMA 0 DMA_CH5_NOCRC Reserved 22
25C0 DMA 0 DMA_CH®6 DMA Activate Register 4
25C4 DMA 0 DMA_CH®6 DMA Memory Start Address
Register
25C8 DMA 0 DMA_CH®6 DMA Memory End Address 4
Register
25CC DMA 0 DMA_CH®6 AHB Address Register 4
25D0 DMA 0 DMA_CH®6 DMA Control Register 4
25D4 DMA 0 DMA_CH®6 DMA Channel Interrupt Status 4
25D8 DMA 0 DMA_CH®6 DMA Channel Interrupt Enable 4
25DC DMA 0 DMA_CH®6 DMA Test 4
25E0 DMA 0 DMA_CH6_NOCRC Reserved 22
2600 DMA 0 DMA_CH?7 DMA Activate Register 4
2604 DMA 0 DMA_CH?7 DMA Memory Start Address
Register
2608 DMA 0 DMA_CH7 DMA Memory End Address 4
Register
260C DMA 0 DMA_CH7 AHB Address Register 4
2610 DMA 0 DMA_CH?7 DMA Control Register 4
2614 DMA 0 DMA_CH?7 DMA Channel Interrupt Status 4
2618 DMA 0 DMA_CH7 DMA Channel Interrupt Enable 4
261C DMA 0 DMA_CH?7 DMA Test 4
2620 DMA 0 DMA_CH?7 Reserved 22
2640 DMA 0 DMA_CHS8 DMA Activate Register 4
2644 DMA 0 DMA_CHS8 DMA Memory Start Address
Register
2648 DMA 0 DMA_CH8 DMA Memory End Address 4
Register
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264C DMA 0 DMA_CHS8 AHB Address Register 4
2650 DMA 0 DMA_CHS8 DMA Control Register 4
2654 DMA 0 DMA_CHS8 DMA Channel Interrupt Status 4
2658 DMA 0 DMA_CH8 DMA Channel Interrupt Enable 4
265C DMA 0 DMA_CHS8 DMA Test 4
2660 DMA 0 DMA_CHS8 Reserved 22
2680 DMA 0 DMA_CH9 DMA Activate Register 4
2684 DMA 0 DMA_CH9 DMA Memory Start Address
Register
2688 DMA 0 DMA_CH9 DMA Memory End Address 4
Register
268C DMA 0 DMA_CH9 AHB Address Register 4
2690 DMA 0 DMA_CH9 DMA Control Register 4
2694 DMA 0 DMA_CH9 DMA Channel Interrupt Status 4
2698 DMA 0 DMA_CH9 DMA Channel Interrupt Enable 4
269C DMA 0 DMA_CH9 DMA Test 4
26A0 DMA 0 DMA_CH9 Reserved 22
26C0 DMA 0 DMA_CH10 DMA Activate Register 4
26C4 DMA 0 DMA_CH10 DMA Memory Start Address
Register
26C8 DMA 0 DMA_CH10 DMA Memory End Address 4
Register
26CC DMA 0 DMA_CH10 AHB Address Register 4
26D0 DMA 0 DMA_CH10 DMA Control Register 4
26D4 DMA 0 DMA_CH10 DMA Channel Interrupt Status 4
26D8 DMA 0 DMA _CH10 DMA Channel Interrupt Enable 4
26DC DMA 0 DMA_CH10 DMA Test 4
26E0 DMA 0 DMA_CH10 Reserved 22
5800 PWM 0 PWM_EC_Only PWM Counter ON Time Regis- 4
ter
5804 PWM 0 PWM_EC_Only PWM Counter OFF Time Reg- 4
ister
5808 PWM 0 PWM_EC_Only PWM Configuration Register 4
580C PWM 0 PWM_EC_Only Reserved 4
5810 PWM 1 PWM_EC_Only PWM Counter ON Time Regis- 4
ter
5814 PWM 1 PWM_EC_Only PWM Counter OFF Time Reg- 4
ister
5818 PWM 1 PWM_EC_Only PWM Configuration Register 4
581C PWM 1 PWM_EC_Only Reserved 4
5820 PWM 2 PWM_EC_Only PWM Counter ON Time Regis- 4

ter
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5824 PWM 2 PWM_EC_Only PWM Counter OFF Time Reg- 4
ister

5828 PWM 2 PWM_EC_Only PWM Configuration Register 4

582C PWM 2 PWM_EC_Only Reserved 4

5830 PWM 3 PWM_EC_Only PWM Counter ON Time Regis- 4
ter

5834 PWM 3 PWM_EC_Only PWM Counter OFF Time Reg- 4
ister

5838 PWM 3 PWM_EC_Only PWM Configuration Register 4

583C PWM 3 PWM_EC_Only Reserved 4

5840 PWM 4 PWM_EC_Only PWM Counter ON Time Regis- 4
ter

5844 PWM 4 PWM_EC_Only PWM Counter OFF Time Reg- 4
ister

5848 PWM 4 PWM_EC_Only PWM Configuration Register 4

584C PWM 4 PWM_EC_Only Reserved 4

5850 PWM 5 PWM_EC_Only PWM Counter ON Time Regis- 4
ter

5854 PWM 5 PWM_EC_Only PWM Counter OFF Time Reg- 4
ister

5858 PWM 5 PWM_EC_Only PWM Configuration Register 4

585C PWM 5 PWM_EC_Only Reserved 4

5860 PWM 6 PWM_EC_Only PWM Counter ON Time Regis- 4
ter

5864 PWM 6 PWM_EC_Only PWM Counter OFF Time Reg- 4
ister

5868 PWM 6 PWM_EC_Only PWM Configuration Register 4

586C PWM 6 PWM_EC_Only Reserved 4

5870 PWM 7 PWM_EC_Only PWM Counter ON Time Regis- 4
ter

5874 PWM 7 PWM_EC_Only PWM Counter OFF Time Reg- 4
ister

5878 PWM 7 PWM_EC_Only PWM Configuration Register 4

587C PWM 7 PWM_EC_Only Reserved 4

6000 TACH 0 TACH_EC_ONLY TACH Control Register 4

6004 TACH 0 TACH_EC_ONLY TACH Status Register 4

6008 TACH 0 TACH_EC_ONLY TACH High Limit Register 4

600C TACH 0 TACH_EC_ONLY TACH Low Limit Register 4

6010 TACH 1 TACH_EC_ONLY TACH Control Register 4

6014 TACH 1 TACH_EC_ONLY TACH Status Register 4

6018 TACH 1 TACH_EC_ONLY TACH High Limit Register 4

601C TACH 1 TACH_EC_ONLY TACH Low Limit Register 4

6020 TACH 2 TACH_EC_ONLY TACH Control Register 4

6024 TACH 2 TACH_EC_ONLY TACH Status Register 4
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6028 TACH 2 TACH_EC_ONLY TACH High Limit Register 4

602C TACH 2 TACH_EC_ONLY TACH Low Limit Register 4

6030 TACH 3 TACH_EC_ONLY TACH Control Register 4

6034 TACH 3 TACH_EC_ONLY TACH Status Register 4

6038 TACH 3 TACH_EC_ONLY TACH High Limit Register 4

603C TACH 3 TACH_EC_ONLY TACH Low Limit Register 4

6400 PECI 0 PECI_EC_Only PECI Write Data Register 4

6404 PECI 0 PECI_EC_Only PECI Read Data Register 4

6408 PECI 0 PECI_EC_Only PECI Control Register 4

640C PECI 0 PECI_EC_Only PECI Status 1 Register 4

6410 PECI 0 PECI_EC_Only PECI Status 2 Register 4

6414 PECI 0 PECI_EC_Only PECI Error Register 4

6418 PECI 0 PECI_EC_Only PECI Interrupt Enable 1 Regis- 4

ter
641C PECI 0 PECI_EC_Only PECI Interrupt Enable 2 Regis- 4
ter
6420 PECI 0 PECI_EC_Only PECI Optimal Bit Time (Low 4
Byte) Register
6424 PECI 0 PECI_EC_Only PECI Optimal Bit Time (High 4
Byte) Register

6430 PECI 0 PECI_EC_Only PECI Reserved 16

6440 PECI 0 PECI_EC_Only PECI Block ID Register 4

6444 PECI 0 PECI_EC_Only Block Revision 4

7400 RTOS Timer 0 RTOS Registers RTOS Timer Count Value 4

7404 RTOS Timer 0 RTOS Registers RTOS Timer Pre-Load 4

7408 RTOS Timer 0 RTOS Registers Timer Control 4

7C00 ADC 0 ADC Registers ADC Control Register 4

7C04 ADC 0 ADC Registers ADC Delay Register 4

7C08 ADC 0 ADC Registers ADC Status Register 4

7C0C ADC 0 ADC Registers ADC Single Register 4

7C10 ADC 0 ADC Registers ADC Repeat Register 4

7C14 ADC 0 ADC Registers ADC Channel 0 Reading Reg- 4
isters

7C18 ADC 0 ADC Registers ADC Channel 1 Reading Reg- 4
isters

7C1C ADC 0 ADC Registers ADC Channel 2 Reading Reg- 4
isters

7C20 ADC 0 ADC Registers ADC Channel 3 Reading Reg- 4
isters

7C24 ADC 0 ADC Registers ADC Channel 4 Reading Reg- 4
isters

7C28 ADC 0 ADC Registers ADC Channel 5 Reading Reg- 4
isters
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7C2C ADC 0 ADC Registers ADC Channel 6 Reading Reg- 4
isters
7C30 ADC 0 ADC Registers ADC Channel 7 Reading Reg- 4
isters
8000 SAF Bridge 0 SAF_BRIDGE Test 4
8004 SAF Bridge 0 SAF_BRIDGE Test 4
8008 SAF Bridge 0 SAF_BRIDGE Test 4
800C SAF Bridge 0 SAF_BRIDGE Test 4
8010 SAF Bridge 0 SAF_BRIDGE Test 4
8014 SAF Bridge 0 SAF_BRIDGE Test 4
8018 SAF Bridge 0 SAF_BRIDGE SAF EC Portal Command 4
801C SAF Bridge 0 SAF_BRIDGE SAF EC Portal Flash Address 4
8020 SAF Bridge 0 SAF_BRIDGE SAF EC Portal Start 4
8024 SAF Bridge 0 SAF_BRIDGE SAF EC Portal Address 4
8028 SAF Bridge 0 SAF_BRIDGE SAF EC Portal Status 4
802C SAF Bridge 0 SAF_BRIDGE SAF EC Portal Interrupt Enable 4
8030 SAF Bridge 0 SAF_BRIDGE SAF Config Size Limit 4
8034 SAF Bridge 0 SAF_BRIDGE SAF Config Threshold 4
8038 SAF Bridge 0 SAF_BRIDGE SAF Config Misc 4
803C SAF Bridge 0 SAF_BRIDGE SAF ESPI Error Int Status 4
8040 SAF Bridge 0 SAF_BRIDGE SAF ESPI Error Int Enable 4
8044 SAF Bridge 0 SAF_BRIDGE SAF EC Busy 4
8048 SAF Bridge 0 SAF_BRIDGE Test 4
804C SAF Bridge 0 SAF_BRIDGE SAF Config CS0 Opcode A 4
8050 SAF Bridge 0 SAF_BRIDGE SAF Config CS0 Opcode B 4
8054 SAF Bridge 0 SAF_BRIDGE SAF Config CS0 Opcode C 4
8058 SAF Bridge 0 SAF_BRIDGE SAF Config CS0 Descriptors 4
805C SAF Bridge 0 SAF_BRIDGE SAF Config CS1 Opcode A 4
8060 SAF Bridge 0 SAF_BRIDGE SAF Config CS1 Opcode B 4
8064 SAF Bridge 0 SAF_BRIDGE SAF Config CS1 Opcode C 4
8068 SAF Bridge 0 SAF_BRIDGE SAF Config CS1 Descriptors 4
806C SAF Bridge 0 SAF_BRIDGE SAF Config General Descrip- 4
tors
8070 SAF Bridge 0 SAF_BRIDGE SAF Protection Lock 4
8074 SAF Bridge 0 SAF_BRIDGE SAF Protection Dirty 4
8078 SAF Bridge 0 SAF_BRIDGE SAF Tag Map 0 4
807C SAF Bridge 0 SAF_BRIDGE SAF Tag Map 1 4
8080 SAF Bridge 0 SAF_BRIDGE SAF Tag Map 2 4
8084 SAF Bridge 0 SAF_BRIDGE SAF Protection 00 Start 4
8088 SAF Bridge 0 SAF_BRIDGE SAF Protection 00 Limit 4
808C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 00 4
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8090 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 00 4
8094 SAF Bridge 0 SAF_BRIDGE SAF Protection 01 Start 4
8098 SAF Bridge 0 SAF_BRIDGE SAF Protection 01 Limit 4
809C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 01 4
80A0 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 01 4
80A4 SAF Bridge 0 SAF_BRIDGE SAF Protection 02 Start 4
80A8 SAF Bridge 0 SAF_BRIDGE SAF Protection 02 Limit 4
80AC SAF Bridge 0 SAF_BRIDGE SAF Write Protection 02 4
80B0 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 02 4
80B4 SAF Bridge 0 SAF_BRIDGE SAF Protection 03 Start 4
80B8 SAF Bridge 0 SAF_BRIDGE SAF Protection 03 Limit 4
80BC SAF Bridge 0 SAF_BRIDGE SAF Write Protection 03 4
80CO0 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 03 4
80C4 SAF Bridge 0 SAF_BRIDGE SAF Protection 04 Start 4
80C8 SAF Bridge 0 SAF_BRIDGE SAF Protection 04 Limit 4
80CC SAF Bridge 0 SAF_BRIDGE SAF Write Protection 04 4
80DO0 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 04 4
80D4 SAF Bridge 0 SAF_BRIDGE SAF Protection 05 Start 4
80D8 SAF Bridge 0 SAF_BRIDGE SAF Protection 05 Limit 4
80DC SAF Bridge 0 SAF_BRIDGE SAF Write Protection 05 4
80EO SAF Bridge 0 SAF_BRIDGE SAF Read Protection 05 4
80E4 SAF Bridge 0 SAF_BRIDGE SAF Protection 06 Start 4
80E8 SAF Bridge 0 SAF_BRIDGE SAF Protection 06 Limit 4
80EC SAF Bridge 0 SAF_BRIDGE SAF Write Protection 06 4
80F0 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 06 4
80F4 SAF Bridge 0 SAF_BRIDGE SAF Protection 07 Start 4
80F8 SAF Bridge 0 SAF_BRIDGE SAF Protection 07 Limit 4
80FC SAF Bridge 0 SAF_BRIDGE SAF Write Protection 07 4
8100 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 07 4
8104 SAF Bridge 0 SAF_BRIDGE SAF Protection 08 Start 4
8108 SAF Bridge 0 SAF_BRIDGE SAF Protection 08 Limit 4
810C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 08 4
8110 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 08 4
8114 SAF Bridge 0 SAF_BRIDGE SAF Protection 09 Start 4
8118 SAF Bridge 0 SAF_BRIDGE SAF Protection 09 Limit 4
811C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 09 4
8120 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 09 4
8124 SAF Bridge 0 SAF_BRIDGE SAF Protection 10 Start 4
8128 SAF Bridge 0 SAF_BRIDGE SAF Protection 10 Limit 4
812C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 10 4
8130 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 10 4
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8134 SAF Bridge 0 SAF_BRIDGE SAF Protection 11 Start 4
8138 SAF Bridge 0 SAF_BRIDGE SAF Protection 11 Limit 4
813C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 11 4
8140 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 11 4
8144 SAF Bridge 0 SAF_BRIDGE SAF Protection 12 Start 4
8148 SAF Bridge 0 SAF_BRIDGE SAF Protection 12 Limit 4
814C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 12 4
8150 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 12 4
8154 SAF Bridge 0 SAF_BRIDGE SAF Protection 13 Start 4
8158 SAF Bridge 0 SAF_BRIDGE SAF Protection 13 Limit 4
815C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 13 4
8160 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 13 4
8164 SAF Bridge 0 SAF_BRIDGE SAF Protection 14 Start 4
8168 SAF Bridge 0 SAF_BRIDGE SAF Protection 14 Limit 4
816C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 14 4
8170 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 14 4
8174 SAF Bridge 0 SAF_BRIDGE SAF Protection 15 Start 4
8178 SAF Bridge 0 SAF_BRIDGE SAF Protection 15 Limit 4
817C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 15 4
8180 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 15 4
8184 SAF Bridge 0 SAF_BRIDGE SAF Protection 16 Start 4
8188 SAF Bridge 0 SAF_BRIDGE SAF Protection 16 Limit 4
818C SAF Bridge 0 SAF_BRIDGE SAF Write Protection 16 4
8190 SAF Bridge 0 SAF_BRIDGE SAF Read Protection 16 4
8194 SAF Bridge 0 SAF_BRIDGE SAF Poll Timeout 4
8198 SAF Bridge 0 SAF_BRIDGE SAF Poll Interval 4
819C SAF Bridge 0 SAF_BRIDGE SAF Suspend/Resume Interval 4
81A0 SAF Bridge 0 SAF_BRIDGE SAF Consecutive Read Time- 4
out
81A4 SAF Bridge 0 SAF_BRIDGE SAF Config Poll2 Mask 4
81A8 SAF Bridge 0 SAF_BRIDGE Test 4
81AC SAF Bridge 0 SAF_BRIDGE SAF Suspend Check Delay 4
81B0 SAF Bridge 0 SAF_BRIDGE SAF Continuous Mode Prefix 4
8C00 | Trace FIFO Debug Port 0 TFDP Data 4
8C04 | Trace FIFO Debug Port 0 TFDP Control 4
9000 PS/2 0 Registers PS/2 Transmit Buffer Register 1
9000 PS/2 0 Registers PS/2 Receive Buffer Register 1
9004 PS/2 0 Registers PS/2 Control Register 1
9008 PS/2 0 Registers PS/2 Status Register 1
9040 PS/2 1 Registers PS/2 Transmit Buffer Register 1
9040 PS/2 1 Registers PS/2 Receive Buffer Register 1

© 2017 Microchip Technology Inc.

DS00002343C-page 533




MEC142x

TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW
ﬁf:;) HW Blc;‘lcakn::stance InBsIt:::\I::e Reg. Bank Name Reg. Instance Name (Bsyltz:s)
No.
9044 PS/2 1 Registers PS/2 Control Register 1
9048 PS/2 1 Registers PS/2 Status Register 1
9800 Hibernation Timer 0 Registers HTimer x Preload Register 2
9804 Hibernation Timer 0 Registers Hibernation Timer x Control 2
Register
9808 Hibernation Timer 0 Registers Hibernation Timer x Count Reg- 2
ister
9C04 Keyboard Matrix Scan 0 Registers KSO Select Register 4
Support
9C08 Keyboard Matrix Scan 0 Registers KSI Input Register 4
Support
9CoC Keyboard Matrix Scan 0 Registers KSI Status Register 4
Support
9C10 Keyboard Matrix Scan 0 Registers KSI Interrupt Enable Register 4
Support
9C14 Keyboard Matrix Scan 0 Registers Keyscan Extended Control 4
Support Register
A400 VBAT Registers 0 VBAT_REG_BANK Power-Fail and Reset Status 1
Register
A408 VBAT Registers 0 VBAT_REG_BANK Clock Enable Register 1
A418 VBAT Registers 0 VBAT_REG_BANK Alternate Function VTR Control 4
A800 VBAT Powered RAM 0 Registers VBAT Backed Memory 64
ACO00 SMB Device Interface 1 SMB_EC_Only Status Register 1
ACO00 SMB Device Interface 1 SMB_EC_Only Control Register 1
ACO01 SMB Device Interface 1 SMB_EC_Only Reserved 3
ACO04 SMB Device Interface 1 SMB_EC_Only Own Address Register 2
AC06 SMB Device Interface 1 SMB_EC_Only Reserved 2
ACO08 SMB Device Interface 1 SMB_EC_Only Data 1
AC09 SMB Device Interface 1 SMB_EC_Only Reserved 3
ACOC SMB Device Interface 1 SMB_EC_Only SMBus Master Command Reg- 4
ister
AC10 SMB Device Interface 1 SMB_EC_Only SMBus Slave Command Reg- 4
ister
AC14 SMB Device Interface 1 SMB_EC_Only PEC Register 1
AC15 SMB Device Interface 1 SMB_EC_Only Reserved 3
AC18 SMB Device Interface 1 SMB_EC_Only DATA_TIMING2 1
AC19 SMB Device Interface 1 SMB_EC_Only Reserved 3
AC20 SMB Device Interface 1 SMB_EC_Only Completion Register 4
AC24 SMB Device Interface 1 SMB_EC_Only Idle Scaling Register 4
AC28 SMB Device Interface 1 SMB_EC_Only Configuration Register 4
AC2C SMB Device Interface 1 SMB_EC_Only Bus Clock Register 2
AC2E SMB Device Interface 1 SMB_EC_Only Reserved 2
AC30 SMB Device Interface 1 SMB_EC_Only Block ID Register 1
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AC31 SMB Device Interface 1 SMB_EC_Only Reserved 3
AC34 SMB Device Interface 1 SMB_EC_Only Revision Register 1
AC35 SMB Device Interface 1 SMB_EC_Only Reserved 3
AC38 SMB Device Interface 1 SMB_EC_Only Bit-Bang Control Register 1
AC39 SMB Device Interface 1 SMB_EC_Only Reserved 3
AC40 SMB Device Interface 1 SMB_EC_Only Data Timing Register 4
AC44 SMB Device Interface 1 SMB_EC_Only Time-Out Scaling Register 4
AC48 SMB Device Interface 1 SMB_EC_Only SMBus Slave Transmit Buffer 1
Register
AC49 SMB Device Interface 1 SMB_EC_Only Reserved 3
AC4C SMB Device Interface 1 SMB_EC_Only SMBus Slave Receive Buffer 1
Register
AC4D SMB Device Interface 1 SMB_EC_Only Reserved 3
ACS50 SMB Device Interface 1 SMB_EC_Only SMBus Master Transmit Bufer 1
Register
AC51 SMB Device Interface 1 SMB_EC_Only Reserved 3
AC54 SMB Device Interface 1 SMB_EC_Only SMBus Master Receive Buffer 1
Register
AC55 SMB Device Interface 1 SMB_EC_Only Reserved 3
AC60 SMB Device Interface 1 SMB_EC_Only Wake Status register 4
AC64 SMB Device Interface 1 SMB_EC_Only Wake Enable register 4
B00O SMB Device Interface 2 SMB_EC_Only Control Register 1
B00O SMB Device Interface 2 SMB_EC_Only Status Register 1
B001 SMB Device Interface 2 SMB_EC_Only Reserved 3
B004 SMB Device Interface 2 SMB_EC_Only Own Address Register 2
B006 SMB Device Interface 2 SMB_EC_Only Reserved 2
B008 SMB Device Interface 2 SMB_EC_Only Data 1
B009 SMB Device Interface 2 SMB_EC_Only Reserved 3
B0OOC SMB Device Interface 2 SMB_EC_Only SMBus Master Command Reg- 4
ister
B010 SMB Device Interface 2 SMB_EC_Only SMBus Slave Command Reg-
ister
B014 SMB Device Interface 2 SMB_EC_Only PEC Register 1
B015 SMB Device Interface 2 SMB_EC_Only Reserved 3
B018 SMB Device Interface 2 SMB_EC_Only DATA_TIMING2 1
B019 SMB Device Interface 2 SMB_EC_Only Reserved 3
B020 SMB Device Interface 2 SMB_EC_Only Completion Register 4
B024 SMB Device Interface 2 SMB_EC_Only Idle Scaling Register 4
B028 SMB Device Interface 2 SMB_EC_Only Configuration Register 4
B02C SMB Device Interface 2 SMB_EC_Only Bus Clock Register 2
BO2E SMB Device Interface 2 SMB_EC_Only Reserved 2
B030 SMB Device Interface 2 SMB_EC_Only Block ID Register 1

© 2017 Microchip Technology Inc.

DS00002343C-page 535




MEC142x

TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW
ﬁf:;) HW Blc;‘lcakn::stance InBsIt:::\I::e Reg. Bank Name Reg. Instance Name (Bsyltz:s)
No.
B031 SMB Device Interface 2 SMB_EC_Only Reserved 3
B034 SMB Device Interface 2 SMB_EC_Only Revision Register 1
B035 SMB Device Interface 2 SMB_EC_Only Reserved 3
B038 SMB Device Interface 2 SMB_EC_Only Bit-Bang Control Register 1
B039 SMB Device Interface 2 SMB_EC_Only Reserved 3
B040 SMB Device Interface 2 SMB_EC_Only Data Timing Register 4
B044 SMB Device Interface 2 SMB_EC_Only Time-Out Scaling Register 4
B048 SMB Device Interface 2 SMB_EC_Only SMBus Slave Transmit Buffer 1
Register
B049 SMB Device Interface 2 SMB_EC_Only Reserved 3
B04C SMB Device Interface 2 SMB_EC_Only SMBus Slave Receive Buffer 1
Register
B04D SMB Device Interface 2 SMB_EC_Only Reserved 3
B050 SMB Device Interface 2 SMB_EC_Only SMBus Master Transmit Bufer 1
Register
B051 SMB Device Interface 2 SMB_EC_Only Reserved 3
B054 SMB Device Interface 2 SMB_EC_Only SMBus Master Receive Buffer 1
Register
B055 SMB Device Interface 2 SMB_EC_Only Reserved 3
B060 SMB Device Interface 2 SMB_EC_Only Wake Status register 4
B064 SMB Device Interface 2 SMB_EC_Only Wake Enable register 4
B400 SMB Device Interface 3 SMB_EC_Only Control Register 1
B400 SMB Device Interface 3 SMB_EC_Only Status Register 1
B401 SMB Device Interface 3 SMB_EC_Only Reserved 3
B404 SMB Device Interface 3 SMB_EC_Only Own Address Register 2
B406 SMB Device Interface 3 SMB_EC_Only Reserved 2
B408 SMB Device Interface 3 SMB_EC_Only Data 1
B409 SMB Device Interface 3 SMB_EC_Only Reserved 3
B40C SMB Device Interface 3 SMB_EC_Only SMBus Master Command Reg- 4
ister
B410 SMB Device Interface 3 SMB_EC_Only SMBus Slave Command Reg- 4
ister
B414 SMB Device Interface 3 SMB_EC_Only PEC Register 1
B415 SMB Device Interface 3 SMB_EC_Only Reserved 3
B418 SMB Device Interface 3 SMB_EC_Only DATA_TIMING2 1
B419 SMB Device Interface 3 SMB_EC_Only Reserved 3
B420 SMB Device Interface 3 SMB_EC_Only Completion Register 4
B424 SMB Device Interface 3 SMB_EC_Only Idle Scaling Register 4
B428 SMB Device Interface 3 SMB_EC_Only Configuration Register 4
B42C SMB Device Interface 3 SMB_EC_Only Bus Clock Register 2
B42E SMB Device Interface 3 SMB_EC_Only Reserved 2
B430 SMB Device Interface 3 SMB_EC_Only Block ID Register 1
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B031 SMB Device Interface 3 SMB_EC_Only Reserved 3
B434 SMB Device Interface 3 SMB_EC_Only Revision Register 1
B435 SMB Device Interface 3 SMB_EC_Only Reserved 3
B438 SMB Device Interface 3 SMB_EC_Only Bit-Bang Control Register 1
B439 SMB Device Interface 3 SMB_EC_Only Reserved 3
B440 SMB Device Interface 3 SMB_EC_Only Data Timing Register 4
B444 SMB Device Interface 3 SMB_EC_Only Time-Out Scaling Register 4
B448 SMB Device Interface 3 SMB_EC_Only SMBus Slave Transmit Buffer 1
Register
B449 SMB Device Interface 3 SMB_EC_Only Reserved 3
B44C SMB Device Interface 3 SMB_EC_Only SMBus Slave Receive Buffer 1
Register
B44D SMB Device Interface 3 SMB_EC_Only Reserved 3
B450 SMB Device Interface 3 SMB_EC_Only SMBus Master Transmit Bufer 1
Register
B451 SMB Device Interface 3 SMB_EC_Only Reserved 3
B454 SMB Device Interface 3 SMB_EC_Only SMBus Master Receive Buffer 1
Register
B455 SMB Device Interface 3 SMB_EC_Only Reserved 3
B460 SMB Device Interface 3 SMB_EC_Only Wake Status register 4
B464 SMB Device Interface 3 SMB_EC_Only Wake Enable register 4
B800 LED 0 EC-Only Registers LED Configuration 4
B804 LED 0 EC-Only Registers LED Limits 4
B808 LED 0 EC-Only Registers LED Delay 4
B80C LED 0 EC-Only Registers LED Update Stepsize 4
B810 LED 0 EC-Only Registers LED Update Interval 4
B900 LED 1 EC-Only Registers LED Configuration 4
B904 LED 1 EC-Only Registers LED Limits 4
B908 LED 1 EC-Only Registers LED Delay 4
B90C LED 1 EC-Only Registers LED Update Stepsize 4
B910 LED 1 EC-Only Registers LED Update Interval 4
BAOO LED 2 EC-Only Registers LED Configuration 4
BAO4 LED 2 EC-Only Registers LED Limits 4
BAO8 LED 2 EC-Only Registers LED Delay 4
BAOC LED 2 EC-Only Registers LED Update Stepsize 4
BA10 LED 2 EC-Only Registers LED Update Interval 4
C000 SMB Device Interface 4 SMB_EC_Only Control Register 1
C000 SMB Device Interface 4 SMB_EC_Only Status Register 1
CO001 SMB Device Interface 4 SMB_EC_Only Reserved 3
Co004 SMB Device Interface 4 SMB_EC_Only Own Address Register 2
CO006 SMB Device Interface 4 SMB_EC_Only Reserved 2
Coo8 SMB Device Interface 4 SMB_EC_Only Data 1
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C009 SMB Device Interface 4 SMB_EC_Only Reserved 3
coocC SMB Device Interface 4 SMB_EC_Only SMBus Master Command Reg- 4
ister
Co10 SMB Device Interface 4 SMB_EC_Only SMBus Slave Command Reg- 4
ister
Co14 SMB Device Interface 4 SMB_EC_Only PEC Register 1
Co015 SMB Device Interface 4 SMB_EC_Only Reserved 3
Co018 SMB Device Interface 4 SMB_EC_Only DATA_TIMING2 1
C019 SMB Device Interface 4 SMB_EC_Only Reserved 3
C020 SMB Device Interface 4 SMB_EC_Only Completion Register 4
C024 SMB Device Interface 4 SMB_EC_Only Idle Scaling Register 4
C028 SMB Device Interface 4 SMB_EC_Only Configuration Register 4
co2C SMB Device Interface 4 SMB_EC_Only Bus Clock Register 2
CO2E SMB Device Interface 4 SMB_EC_Only Reserved 2
C030 SMB Device Interface 4 SMB_EC_Only Block ID Register 1
C031 SMB Device Interface 4 SMB_EC_Only Reserved 3
C034 SMB Device Interface 2 SMB_EC_Only Revision Register 1
C035 SMB Device Interface 4 SMB_EC_Only Reserved 3
C038 SMB Device Interface 4 SMB_EC_Only Bit-Bang Control Register 1
C039 SMB Device Interface 4 SMB_EC_Only Reserved 3
C040 SMB Device Interface 4 SMB_EC_Only Data Timing Register 4
Co044 SMB Device Interface 4 SMB_EC_Only Time-Out Scaling Register 4
Co048 SMB Device Interface 4 SMB_EC_Only SMBus Slave Transmit Buffer 1
Register
C049 SMB Device Interface 4 SMB_EC_Only Reserved 3
co4C SMB Device Interface 4 SMB_EC_Only SMBus Slave Receive Buffer 1
Register
C04D SMB Device Interface 4 SMB_EC_Only Reserved 3
C050 SMB Device Interface 4 SMB_EC_Only SMBus Master Transmit Bufer 1
Register
C051 SMB Device Interface 4 SMB_EC_Only Reserved 3
C054 SMB Device Interface 4 SMB_EC_Only SMBus Master Receive Buffer 1
Register
C055 SMB Device Interface 4 SMB_EC_Only Reserved 3
C060 SMB Device Interface 4 SMB_EC_Only Wake Status register 4
Co64 SMB Device Interface 4 SMB_EC_Only Wake Enable register 4
CC80 Week Timer 0 Registers Control Register 1
CcCg4 Week Timer 0 Registers 28-bit Up-Counter Timer Regis- 4
ter
CC88 Week Timer 0 Registers 28-bit Comparator Register 4
CC8C Week Timer 0 Registers 15-Bit Clock Divider Reading 2
Register
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CC9a0 Week Timer 0 Registers Sub-second Programmable 1
Interrupt Select Register

CC9% Week Timer 0 Registers Sub-Week Control Register 2

CCo98 Week Timer 0 Registers Sub-Week Timer Register 4

D000 | VBAT-Powered Control 0 Registers VCI Register 4
Interface

D004 | VBAT-Powered Control 0 Registers Latch Enable Register 4
Interface

D008 | VBAT-Powered Control 0 Registers Latch Resets Register 4
Interface

DO0C | VBAT-Powered Control 0 Registers VCI Input Enable Register 4
Interface

D014 | VBAT-Powered Control 0 Registers VCI Polarity Register 1
Interface

D018 | VBAT-Powered Control 0 Registers VCI Posedge Detect Register 1
Interface

D01C | VBAT-Powered Control 0 Registers VCI Negedge Detect Register 1
Interface

D020 | VBAT-Powered Control 0 Registers VCI Buffer Enable Register 1
Interface

FCO00 EC_REG_BANK 0 EC_REG_BANK Test 4

FC04 EC_REG_BANK 0 EC_REG_BANK Test 4

FCO08 EC_REG_BANK 0 EC_REG_BANK Test 4

FCOC EC_REG_BANK 0 EC_REG_BANK Test 4

FC10 EC_REG_BANK 0 EC_REG_BANK Test 1

FC11 EC_REG_BANK 0 EC_REG_BANK Reserved 3

FC14 EC_REG_BANK 0 EC_REG_BANK AHB Error Control 1

FC18 EC_REG_BANK 0 EC_REG_BANK Comparator Control 4

FC1C EC_REG_BANK 0 EC_REG_BANK Test 4

FC20 EC_REG_BANK 0 EC_REG_BANK JTAG Enable 4

FC24 EC_REG_BANK 0 EC_REG_BANK Test 4

FC28 EC_REG_BANK 0 EC_REG_BANK WDT Count 4

FC34 EC_REG_BANK 0 EC_REG_BANK Test 4

FC3C EC_REG_BANK 0 EC_REG_BANK Test 4

FC40 EC_REG_BANK 0 EC_REG_BANK Test 4

FC44 EC_REG_BANK 0 EC_REG_BANK Test 4

FC48 EC_REG_BANK 0 EC_REG_BANK Power Regions Voltage Control 4

FC4C EC_REG_BANK 0 EC_REG_BANK Test 4

FC50 EC_REG_BANK 0 EC_REG_BANK Test 4

FC58 EC_REG_BANK 0 EC_REG_BANK Test 4

FC5C EC_REG_BANK 0 EC_REG_BANK Test 4

FC80 EC_REG_BANK 0 EC_REG_BANK Test 4

FC90 EC_REG_BANK 0 EC_REG_BANK Test 4
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70000 | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI Mode 4
troller

70004 | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI Control 4
troller

70008 | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI IF Control 4
troller

7000C | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI Execute 4
troller

70010 | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI Status 4
troller

70014 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Buffer Count Status 4
troller

70018 | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI Buffer Trigger 4
troller

7001C | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI Interrupt Enable 4
troller

70020 | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI Rx Buffer 4
troller

70024 | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI Tx Buffer 4
troller

70028 | Quad SPI Master Con- 0 Quad SPI Master Registers QMSPI CS Timing 4
troller

70030 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 0 4
troller

70034 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 1 4
troller

70038 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 2 4
troller

7003C | Quad SPI Master Con- 0 Quad SPI Master Registers| QMSPI Description Buffer 3 4
troller

70040 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 4 4
troller

70044 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 5 4
troller

70048 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 6 4
troller

7004C | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 7 4
troller

70050 | Quad SPI Master Con- 0 Quad SPI Master Registers| QMSPI Description Buffer 8 4
troller

70054 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 9 4
troller

70058 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 10 4
troller

7005C | Quad SPI Master Con- 0 Quad SPI Master Registers| QMSPI Description Buffer 11 4
troller
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70060 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 12 4
troller
70064 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 13 4
troller
70068 | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 14 4
troller
7006C | Quad SPI Master Con- 0 Quad SPI Master Registers | QMSPI Description Buffer 15 4
troller
71000- SAF Comm 0 SAF Comm Registers Test 4
7101B
712B8 SAF Comm 0 SAF Comm Registers SAF Comm Mode 4
712BC SAF Comm 0 SAF Comm Registers Test 8
80100 PCR 0 EC-Only Registers Chip Sleep Enable Register 4
80104 PCR 0 EC-Only Registers Chip Clock Required Register 4
80108 PCR 0 EC-Only Registers Test 4
8010C PCR 0 EC-Only Registers Test 4
80110 PCR 0 EC-Only Registers Host Sleep Enables Register 4
80114 PCR 0 EC-Only Registers Host Clock Required Status 4
Register
80118 PCR 0 EC-Only Registers System Sleep Control 4
80120 PCR 0 EC-Only Registers Processor Clock Control 4
80124 PCR 0 EC-Only Registers EC Sleep Enable 2 Register 4
80128 PCR 0 EC-Only Registers EC Clock Required 2 Status 4
Register
8012C PCR 0 EC-Only Registers Slow Clock Control 4
80130 PCR 0 EC-Only Registers Oscillator ID 4
80134 PCR 0 EC-Only Registers CHIP_PWR_RST_STS 4
80138 PCR 0 EC-Only Registers Test 4
8013C PCR 0 EC-Only Registers Host Reset Enable 4
80140 PCR 0 EC-Only Registers EC Reset Enable 4
80144 PCR 0 EC-Only Registers EC Reset Enable 2 4
80148 PCR 0 EC-Only Registers Power Reset Control 4
8014C PCR 0 EC-Only Registers Test 4
80150 PCR 0 EC-Only Registers System Reset 4
81004 GPIO 0 GPIO Registers GPIO001 Pin Control 4
81008 GPIO 0 GPIO Registers GPIO002 Pin Control 4
8100C GPIO 0 GPIO Registers GPIO003 Pin Control 4
81010 GPIO 0 GPIO Registers GPIO004 Pin Control 4
81014 GPIO 0 GPIO Registers GPIO005 Pin Control 4
81018 GPIO 0 GPIO Registers GPIO006 Pin Control 4
8101C GPIO 0 GPIO Registers GPIO007 Pin Control 4
81020 GPIO 0 GPIO Registers GPIO010 Pin Control 4
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81024 GPIO 0 GPIO Registers GPIO011 Pin Control 4
81028 GPIO 0 GPIO Registers GPIO012 Pin Control 4
8102C GPIO 0 GPIO Registers GPIO013 Pin Control 4
81030 GPIO 0 GPIO Registers GPIO014 Pin Control 4
81034 GPIO 0 GPIO Registers GPIO015 Pin Control 4
81038 GPIO 0 GPIO Registers GPIO016 Pin Control 4
8103C GPIO 0 GPIO Registers GPIO017 Pin Control 4
81040 GPIO 0 GPIO Registers GPIO020 Pin Control 4
81044 GPIO 0 GPIO Registers GPI10021 Pin Control 4
81048 GPIO 0 GPIO Registers GPI0022 Pin Control 4
8104C GPIO 0 GPIO Registers GPI0023 Pin Control 4
81050 GPIO 0 GPIO Registers GPI0024 Pin Control 4
81054 GPIO 0 GPIO Registers GPIO025 Pin Control 4
81058 GPIO 0 GPIO Registers GPI0026 Pin Control 4
8105C GPIO 0 GPIO Registers GPIO027 Pin Control 4
81060 GPIO 0 GPIO Registers GPIO030 Pin Control 4
81064 GPIO 0 GPIO Registers GPIO031 Pin Control 4
81068 GPIO 0 GPIO Registers GPIO032 Pin Control 4
8106C GPIO 0 GPIO Registers GPIO033 Pin Control 4
81070 GPIO 0 GPIO Registers GPIO034 Pin Control 4
81074 GPIO 0 GPIO Registers GPIO035 Pin Control 4
81078 GPIO 0 GPIO Registers GPIO036 Pin Control 4
81080 GPIO 0 GPIO Registers GPIO040 Pin Control 4
81084 GPIO 0 GPIO Registers GPIO041 Pin Control 4
81088 GPIO 0 GPIO Registers GPIO042 Pin Control 4
8108C GPIO 0 GPIO Registers GPIO043 Pin Control 4
81090 GPIO 0 GPIO Registers GPI0044 Pin Control 4
81094 GPIO 0 GPIO Registers GPIO045 Pin Control 4
81098 GPIO 0 GPIO Registers GPI0O046 Pin Control 4
8109C GPIO 0 GPIO Registers GPIO047 Pin Control 4
810A0 GPIO 0 GPIO Registers GPIO050 Pin Control 4
810A4 GPIO 0 GPIO Registers GPIO051 Pin Control 4
810A8 GPIO 0 GPIO Registers GPIO052 Pin Control 4
810AC GPIO 0 GPIO Registers GPIO053 Pin Control 4
810B0 GPIO 0 GPIO Registers GPIO054 Pin Control 4
810B4 GPIO 0 GPIO Registers GPIO055 Pin Control 4
810B8 GPIO 0 GPIO Registers GPIO056 Pin Control 4
810BC GPIO 0 GPIO Registers GPIO057 Pin Control 4
810C0 GPIO 0 GPIO Registers GPIO060 Pin Control 4
810C4 GPIO 0 GPIO Registers GPIO061 Pin Control 4
810C8 GPIO 0 GPIO Registers GPIO062 Pin Control 4
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810CC GPIO 0 GPIO Registers GPIO063 Pin Control 4
810D0 GPIO 0 GPIO Registers GPIO064 Pin Control 4
810D4 GPIO 0 GPIO Registers GPIO065 Pin Control 4
810D8 GPIO 0 GPIO Registers GPIO066 Pin Control 4
810DC GPIO 0 GPIO Registers GPIO067 Pin Control 4
81100 GPIO 0 GPIO Registers GPIO100 Pin Control 4
81104 GPIO 0 GPIO Registers GPIO101 Pin Control 4
81108 GPIO 0 GPIO Registers GPIO102 Pin Control 4
8110C GPIO 0 GPIO Registers GPIO103 Pin Control 4
81110 GPIO 0 GPIO Registers GPIO104 Pin Control 4
81114 GPIO 0 GPIO Registers GPIO105 Pin Control 4
81118 GPIO 0 GPIO Registers GPIO106 Pin Control 4
8111C GPIO 0 GPIO Registers GPI10107 Pin Control 4
81120 GPIO 0 GPIO Registers GPIO110 Pin Control 4
81124 GPIO 0 GPIO Registers GPIO111 Pin Control 4
81128 GPIO 0 GPIO Registers GPI0O112 Pin Control 4
8112C GPIO 0 GPIO Registers GPI0113 Pin Control 4
81130 GPIO 0 GPIO Registers GP10114 Pin Control 4
81134 GPIO 0 GPIO Registers GPI10115 Pin Control 4
81138 GPIO 0 GPIO Registers GPI0O116 Pin Control 4
8113C GPIO 0 GPIO Registers GPI0117 Pin Control 4
81140 GPIO 0 GPIO Registers GPI0O120 Pin Control 4
81144 GPIO 0 GPIO Registers GPIO121 Pin Control 4
81148 GPIO 0 GPIO Registers GPI0122 Pin Control 4
8114C GPIO 0 GPIO Registers GPI0123 Pin Control 4
81150 GPIO 0 GPIO Registers GPI0124 Pin Control 4
81154 GPIO 0 GPIO Registers GPI10O125 Pin Control 4
81158 GPIO 0 GPIO Registers GPI0126 Pin Control 4
8115C GPIO 0 GPIO Registers GPIO127 Pin Control 4
81160 GPIO 0 GPIO Registers GPIO130 Pin Control 4
81164 GPIO 0 GPIO Registers GPIO131 Pin Control 4
81168 GPIO 0 GPIO Registers GPIO132 Pin Control 4
8116C GPIO 0 GPIO Registers GPIO133 Pin Control 4
81170 GPIO 0 GPIO Registers GPI0O134 Pin Control 4
81174 GPIO 0 GPIO Registers GPIO135 Pin Control 4
81178 GPIO 0 GPIO Registers GPI0O136 Pin Control 4
81180 GPIO 0 GPIO Registers GPI0O140 Pin Control 4
81184 GPIO 0 GPIO Registers GPIO141 Pin Control 4
81188 GPIO 0 GPIO Registers GPI0O142 Pin Control 4
8118C GPIO 0 GPIO Registers GPI10143 Pin Control 4
81190 GPIO 0 GPIO Registers GPI0O144 Pin Control 4
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81194 GPIO 0 GPIO Registers GPIO145 Pin Control 4
81198 GPIO 0 GPIO Registers GPIO146 Pin Control 4
8119C GPIO 0 GPIO Registers GPIO147 Pin Control 4
811A0 GPIO 0 GPIO Registers GPI0150 Pin Control 4
811A4 GPIO 0 GPIO Registers GPIO151 Pin Control 4
811A8 GPIO 0 GPIO Registers GPIO152 Pin Control 4
811AC GPIO 0 GPIO Registers GPIO153 Pin Control 4
811B0 GPIO 0 GPIO Registers GPIO154 Pin Control 4
811B4 GPIO 0 GPIO Registers GPIO155 Pin Control 4
811B8 GPIO 0 GPIO Registers GPIO156 Pin Control 4
811BC GPIO 0 GPIO Registers GPIO157 Pin Control 4
811CO GPIO 0 GPIO Registers GPIO160 Pin Control 4
811C4 GPIO 0 GPIO Registers GPI0161 Pin Control 4
811C8 GPIO 0 GPIO Registers GPI0162 Pin Control 4
811CC GPIO 0 GPIO Registers GPIO163 Pin Control 4
811DO0 GPIO 0 GPIO Registers GPI0164 Pin Control 4
811D4 GPIO 0 GPIO Registers GPIO165 Pin Control 4
811D8 GPIO 0 GPIO Registers GPIO166 Pin Control 4
811DC GPIO 0 GPIO Registers GPIO167 Pin Control 4
81280 GPIO 0 GPIO Registers Output GPIO[000:036] 4
81284 GPIO 0 GPIO Registers Output GPIO[040:076] 4
81288 GPIO 0 GPIO Registers Output GPIO[100:136] 4
8128C GPIO 0 GPIO Registers Output GPIO[140:176] 4
81300 GPIO 0 GPIO Registers Input GP10[000:036] 4
81304 GPIO 0 GPIO Registers Input GP10[040:076] 4
81308 GPIO 0 GPIO Registers Input GPI10[100:136] 4
8130C GPIO 0 GPIO Registers Input GPIO[140:176] 4
81504 GPIO 0 GPIO Registers GPI0001 Pin Control 2 4
81508 GPIO 0 GPIO Registers GPIO002 Pin Control 2 4
8150C GPIO 0 GPIO Registers GPIO003 Pin Control 2 4
81510 GPIO 0 GPIO Registers GPIO004 Pin Control 2 4
81514 GPIO 0 GPIO Registers GPIO005 Pin Control 2 4
81518 GPIO 0 GPIO Registers GPIO006 Pin Control 2 4
8151C GPIO 0 GPIO Registers GPIO007 Pin Control 2 4
81520 GPIO 0 GPIO Registers GPI10010 Pin Control 2 4
81524 GPIO 0 GPIO Registers GPIO011 Pin Control 2 4
81528 GPIO 0 GPIO Registers GPIO012 Pin Control 2 4
8152C GPIO 0 GPIO Registers GPIO013 Pin Control 2 4
81530 GPIO 0 GPIO Registers GPIO014 Pin Control 2 4
81534 GPIO 0 GPIO Registers GPI10015 Pin Control 2 4
81538 GPIO 0 GPIO Registers GPIO016 Pin Control 2 4
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8153C GPIO 0 GPIO Registers GPIO017 Pin Control 2 4
81540 GPIO 0 GPIO Registers GPI10020 Pin Control 2 4
81544 GPIO 0 GPIO Registers GPI0021 Pin Control 2 4
81548 GPIO 0 GPIO Registers GP10022 Pin Control 2 4
8154C GPIO 0 GPIO Registers GPI0023 Pin Control 2 4
81550 GPIO 0 GPIO Registers GPI10024 Pin Control 2 4
81554 GPIO 0 GPIO Registers GPI10025 Pin Control 2 4
81558 GPIO 0 GPIO Registers GPI0026 Pin Control 2 4
8155C GPIO 0 GPIO Registers GP10027 Pin Control 2 4
81560 GPIO 0 GPIO Registers GPIO030 Pin Control 2 4
81564 GPIO 0 GPIO Registers GPI10031 Pin Control 2 4
81568 GPIO 0 GPIO Registers GPIO032 Pin Control 2 4
8156C GPIO 0 GPIO Registers GPIO033 Pin Control 2 4
81570 GPIO 0 GPIO Registers GPIO034 Pin Control 2 4
81574 GPIO 0 GPIO Registers GPIO035 Pin Control 2 4
81578 GPIO 0 GPIO Registers GPIO036 Pin Control 2 4
81580 GPIO 0 GPIO Registers GPI0O040 Pin Control 2 4
81584 GPIO 0 GPIO Registers GPI0O041 Pin Control 2 4
81588 GPIO 0 GPIO Registers GPI10042 Pin Control 2 4
8158C GPIO 0 GPIO Registers GPI0O043 Pin Control 2 4
81590 GPIO 0 GPIO Registers GP10044 Pin Control 2 4
81594 GPIO 0 GPIO Registers GPIO045 Pin Control 2 4
81598 GPIO 0 GPIO Registers GP10046 Pin Control 2 4
8159C GPIO 0 GPIO Registers GP10047 Pin Control 2 4
815A0 GPIO 0 GPIO Registers GPIO050 Pin Control 2 4
815A4 GPIO 0 GPIO Registers GPIO051 Pin Control 2 4
815A8 GPIO 0 GPIO Registers GPI0O052 Pin Control 2 4
815AC GPIO 0 GPIO Registers GPIO053 Pin Control 2 4
815B0 GPIO 0 GPIO Registers GPI0O054 Pin Control 2 4
815B4 GPIO 0 GPIO Registers GPIO055 Pin Control 2 4
815B8 GPIO 0 GPIO Registers GPIO056 Pin Control 2 4
815BC GPIO 0 GPIO Registers GPI0057 Pin Control 2 4
815C0 GPIO 0 GPIO Registers GPIO060 Pin Control 2 4
815C4 GPIO 0 GPIO Registers GPI0O061 Pin Control 2 4
815C8 GPIO 0 GPIO Registers GP10062 Pin Control 2 4
815CC GPIO 0 GPIO Registers GPIO063 Pin Control 2 4
815D0 GPIO 0 GPIO Registers GPI0O064 Pin Control 2 4
815D4 GPIO 0 GPIO Registers GP10065 Pin Control 2 4
815D8 GPIO 0 GPIO Registers GPI0O066 Pin Control 2 4
815DC GPIO 0 GPIO Registers GPI10067 Pin Control 2 4
815E0 GPIO 0 GPIO Registers GPIO100 Pin Control 2 4
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GPIO Registers

GPI0101 Pin Control 2

GPIO Registers

GPIO102 Pin Control 2

GPIO Registers

GPIO103 Pin Control 2

GPIO Registers

GPI10104 Pin Control 2

GPIO Registers

GPIO105 Pin Control 2

GPIO Registers

GPI0106 Pin Control 2

GPIO Registers

GPIO107 Pin Control 2

GPIO Registers

GPI0110 Pin Control 2

GPIO Registers

GP10111 Pin Control 2

GPIO Registers

GPIO112 Pin Control 2

GPIO Registers

GPI10113 Pin Control 2

GPIO Registers

GPIO114 Pin Control 2

GPIO Registers

GPI0115 Pin Control 2

GPIO Registers

GPIO116 Pin Control 2

GPIO Registers

GPI0117 Pin Control 2

GPIO Registers

GPI10120 Pin Control 2

GPIO Registers

GPIO121 Pin Control 2

GPIO Registers

GPI10122 Pin Control 2

GPIO Registers

GPI0O123 Pin Control 2

GPIO Registers

GPIO124 Pin Control 2

GPIO Registers

GPI10125 Pin Control 2

GPIO Registers

GPIO126 Pin Control 2

GPIO Registers

GPI10127 Pin Control 2

GPIO Registers

GPIO130 Pin Control 2

GPIO Registers

GPIO131 Pin Control 2

GPIO Registers

GPIO132 Pin Control 2

GPIO Registers

GPIO133 Pin Control 2

GPIO Registers

GPI10134 Pin Control 2

GPIO Registers

GPIO135 Pin Control 2

GPIO Registers

GPIO136 Pin Control 2

GPIO Registers

GPIO140 Pin Control 2

GPIO Registers

GPIO141 Pin Control 2

GPIO Registers

GPI10142 Pin Control 2

GPIO Registers

GPIO143 Pin Control 2

GPIO Registers

GPI10144 Pin Control 2

GPIO Registers

GPIO145 Pin Control 2

GPIO Registers

GPIO146 Pin Control 2

GPIO Registers

GPI0O147 Pin Control 2

GPIO Registers

GPIO150 Pin Control 2

GPIO Registers

GPI0151 Pin Control 2

TABLE 44-1:
Addr. HW Block Instance
(Hex) Name
815E4 GPIO
815E8 GPIO
815EC GPIO
815F0 GPIO
815F4 GPIO
815F8 GPIO
815FC GPIO
81600 GPIO
81604 GPIO
81608 GPIO
8160C GPIO
81610 GPIO
81614 GPIO
81618 GPIO
8161C GPIO
81620 GPIO
81624 GPIO
81628 GPIO
8162C GPIO
81630 GPIO
81634 GPIO
81638 GPIO
8163C GPIO
81640 GPIO
81644 GPIO
81648 GPIO
8164C GPIO
81650 GPIO
81654 GPIO
81658 GPIO
81660 GPIO
81664 GPIO
81668 GPIO
8166C GPIO
81670 GPIO
81674 GPIO
81678 GPIO
8167C GPIO
81680 GPIO
81684 GPIO
81688 GPIO

O|lOo|0o|0o|0O|0o|0o|0o|0o|o|o|o|o|o|o|o|o|o|o|O|0O|O|O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

GPIO Registers

GPIO152 Pin Control 2
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8168C GPIO 0 GPIO Registers GPIO153 Pin Control 2 4
81690 GPIO 0 GPIO Registers GPIO154 Pin Control 2 4
81694 GPIO 0 GPIO Registers GPIO155 Pin Control 2 4
81698 GPIO 0 GPIO Registers GPIO156 Pin Control 2 4
8169C GPIO 0 GPIO Registers GPIO157 Pin Control 2 4
816A0 GPIO 0 GPIO Registers GPI1O160 Pin Control 2 4
816A4 GPIO 0 GPIO Registers GPI0O161 Pin Control 2 4
816A8 GPIO 0 GPIO Registers GPI10162 Pin Control 2 4
816AC GPIO 0 GPIO Registers GPIO163 Pin Control 2 4
816B0 GPIO 0 GPIO Registers GPI0164 Pin Control 2 4
816B4 GPIO 0 GPIO Registers GP10165 Pin Control 2 4
816D8 GPIO 0 GPIO Registers GPI0O166 Pin Control 2 4
816DC GPIO 0 GPIO Registers GPI0O167 Pin Control 2 4
F0000 IMAP 0 EMI_RUNTIME EMI Host-to-EC Mailbox Regis- 1
ter
F0001 IMAP 0 EMI_RUNTIME EC-to-Host Mailbox Register 1
F0002 IMAP 0 EMI_RUNTIME EC Address Register 2
F0004 IMAP 0 EMI_RUNTIME EC Data Register 4
FO008 IMAP 0 EMI_RUNTIME Interrupt Source Register 2
FOOOA IMAP 0 EMI_RUNTIME Interrupt Mask Register 2
FO00C IMAP 0 EMI_RUNTIME Application ID Register 1
F0100 IMAP 0 EMI_EC_ONLY EMI Host-to-EC Mailbox Regis- 1
ter
FO101 IMAP 0 EMI_EC_ONLY EC-to-Host Mailbox Register 1
F0104 IMAP 0 EMI_EC_ONLY Memory Base Address 0 Reg- 4
ister
F0108 IMAP 0 EMI_EC_ONLY Memory Read Limit O Register 2
FO10A IMAP 0 EMI_EC_ONLY Memory Write Limit O Register 2
F010C IMAP 0 EMI_EC_ONLY Memory Base Address 1 Reg- 4
ister
FO0110 IMAP 0 EMI_EC_ONLY Memory Read Limit 1 Register 2
FO112 IMAP 0 EMI_EC_ONLY Memory Write Limit 1 Register 2
F0114 IMAP 0 EMI_EC_ONLY Interrupt Set Register 2
F0116 IMAP 0 EMI_EC_ONLY Host Clear Enable Register 2
F0400 8042 Host Interface 0 KBC_Runtime EC_Host Data/Aux Register 1
(Read)
F0400 8042 Host Interface 0 KBC_Runtime Host_EC Data Register (Write) 1
F0404 8042 Host Interface 0 KBC_Runtime Keyboard Status Read Register 1
F0404 8042 Host Interface 0 KBC_Runtime Host EC Command Register 1
(Write)
F0500 8042 Host Interface 0 KBC_EC_Only Host_EC Data/Cmd Register 1
F0500 8042 Host Interface 0 KBC_EC_Only EC_Host Data Register 1
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F0504 8042 Host Interface 0 KBC_EC_Only Keyboard Status Read Register 1
F0508 8042 Host Interface 0 KBC_EC_Only Keyboard Control Register 1
F050C 8042 Host Interface 0 KBC_EC_Only EC_Host Aux Register 1
F0514 8042 Host Interface 0 KBC_EC_Only PCOBF Register 1
F0730 8042 Host Interface 0 KBC_Configuration Activate Register 1
FOCO00 ACPI EC Interface 0 ACPI_Runtime ACPI OS Data Register Byte 0 1
- Read
FOCO0 ACPI EC Interface 0 ACPI_Runtime ACPI OS Data Register Byte 0 1
- Write
FOCO1 ACPI EC Interface 0 ACPI_Runtime ACPI OS Data Register Byte 1 1
- Read
FOCO1 ACPI EC Interface 0 ACPI_Runtime ACPI OS Data Register Byte 1 1
- Write
FOCO02 ACPI EC Interface 0 ACPI_Runtime ACPI OS Data Register Byte 2 1
- Read
FOCO02 ACPI EC Interface 0 ACPI_Runtime ACPI OS Data Register Byte 2 1
- Write
FOCO03 ACPI EC Interface 0 ACPI_Runtime ACPI OS Data Register Byte 3 1
- Read
FOCO3 ACPI EC Interface 0 ACPI_Runtime ACPI OS Data Register Byte 3 1
- Write
FOC04 ACPI EC Interface 0 ACPI_Runtime ACPI OS Command Register 1
FOC04 ACPI EC Interface 0 ACPI_Runtime STATUS OS-Register 1
FOCO05 ACPI EC Interface 0 ACPI_Runtime Byte Control OS-Register 1
FODOO ACPI EC Interface 0 ACPI_EC_Only EC20S Data EC-Register Byte 1
0
FODO1 ACPI EC Interface 0 ACPI_EC_Only EC20S Data EC-Register Byte 1
1
FODO02 ACPI EC Interface 0 ACPI_EC_Only EC20S Data EC-Register Byte 1
2
FODO3 ACPI EC Interface 0 ACPI_EC_Only EC20S Data EC-Register Byte 1
3
FODO0O4 ACPI EC Interface 0 ACPI_EC_Only STATUS EC-Register 1
FODO05 ACPI EC Interface 0 ACPI_EC_Only Byte Control EC-Register 1
FODO8 ACPI EC Interface 0 ACPI_EC_Only OS2EC Data EC-Register Byte 1
0-CMD
FODO8 ACPI EC Interface 0 ACPI_EC_Only OS2EC Data EC-Register Byte 1
0 - DATA
FODO09 ACPI EC Interface 0 ACPI_EC_Only OS2EC Data EC-Register Byte 1
1
FODOA ACPI EC Interface 0 ACPI_EC_Only OS2EC Data EC-Register Byte 1
2
FODOB ACPI EC Interface 0 ACPI_EC_Only OS2EC Data EC-Register Byte 1
3
F1000 ACPI EC Interface 1 ACPI_Runtime ACPI OS Data Register Byte 0 1
- Read
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F1000 ACPI EC Interface 1 ACPI_Runtime ACPI OS Data Register Byte 0 1
- Write
F1001 ACPI EC Interface 1 ACPI_Runtime ACPI OS Data Register Byte 1 1
- Read
F1001 ACPI EC Interface 1 ACPI_Runtime ACPI OS Data Register Byte 1 1
- Write
F1002 ACPI EC Interface 1 ACPI_Runtime ACPI OS Data Register Byte 2 1
- Read
F1002 ACPI EC Interface 1 ACPI_Runtime ACPI OS Data Register Byte 2 1
- Write
F1003 ACPI EC Interface 1 ACPI_Runtime ACPI OS Data Register Byte 3 1
- Read
F1003 ACPI EC Interface 1 ACPI_Runtime ACPI OS Data Register Byte 3 1
- Write
F1004 ACPI EC Interface 1 ACPI_Runtime ACPI OS Command Register 1
F1004 ACPI EC Interface 1 ACPI_Runtime STATUS OS-Register 1
F1005 ACPI EC Interface 1 ACPI_Runtime Byte Control OS-Register 1
F1100 ACPI EC Interface 1 ACPI_EC_Only EC20S Data EC-Register Byte 1
0
F1101 ACPI EC Interface 1 ACPI_EC_Only EC20S Data EC-Register Byte 1
1
F1102 ACPI EC Interface 1 ACPI_EC_Only EC20S Data EC-Register Byte 1
2
F1103 ACPI EC Interface 1 ACPI_EC_Only EC20S Data EC-Register Byte 1
3
F1104 ACPI EC Interface 1 ACPI_EC_Only STATUS EC-Register 1
F1105 ACPI EC Interface 1 ACPI_EC_Only Byte Control EC-Register 1
F1108 ACPI EC Interface 1 ACPI_EC_Only OS2EC Data EC-Register Byte 1
0-CMD
F1108 ACPI EC Interface 1 ACPI_EC_Only OS2EC Data EC-Register Byte 1
0 - DATA
F1109 ACPI EC Interface 1 ACPI_EC_Only OS2EC Data EC-Register Byte 1
1
F110A ACPI EC Interface 1 ACPI_EC_Only OS2EC Data EC-Register Byte 1
2
F110B ACPI EC Interface 1 ACPI_EC_Only OS2EC Data EC-Register Byte 1
3
F1400 ACPI PM1 0 PM1_Runtime PM1 Status 1 1
F1401 ACPI PM1 0 PM1_Runtime PM1 Status 2 1
F1402 ACPI PM1 0 PM1_Runtime PM1 Enable 1 1
F1403 ACPI PM1 0 PM1_Runtime PM1 Enable 2 1
F1404 ACPI PM1 0 PM1_Runtime PM1 Control 1 1
F1405 ACPI PM1 0 PM1_Runtime PM1 Control 2 1
F1406 ACPI PM1 0 PM1_Runtime PM2 Control 1 1
F1407 ACPI PM1 0 PM1_Runtime PM2 Control 2 1
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F1500 ACPI PM1 0 PM1_EC_Only PM1 Status 1 1
F1501 ACPI PM1 0 PM1_EC_Only PM1 Status 2 1
F1502 ACPI PM1 0 PM1_EC_Only PM1 Enable 1 1
F1503 ACPI PM1 0 PM1_EC_Only PM1 Enable 2 1
F1504 ACPI PM1 0 PM1_EC_Only PM1 Control 1 1
F1505 ACPI PM1 0 PM1_EC_Only PM1 Control 2 1
F1506 ACPI PM1 0 PM1_EC_Only PM2 Control 1 1
F1507 ACPI PM1 0 PM1_EC_Only PM2 Control 2 1
F1510 ACPI PM1 0 PM1_EC_Only PM1 EC PM Status 1
F1800 8042 Host Interface 0 Legacy_Runtime PORT92 Register 1
F1900 8042 Host Interface 0 Legacy_EC_Only GATEAZ20 Control Register 1
F1908 8042 Host Interface 0 Legacy EC_Only SETGA20L Register 1
F190C 8042 Host Interface 0 Legacy_EC_Only RSTGA20L Register 1
F1B30 8042 Host Interface 0 Legacy_Configuration PORT92 Enable Register 1
F1C00 M16C550A UART 0 UART_Runtime UART Receive Buffer Register 1
F1CO00 M16C550A UART 0 UART_Runtime UART Transmit Buffer Register 1
F1C00 M16C550A UART 0 UART_Runtime UART Programmable BAUD 1
Rate Generator (LSB) Register
F1CO01 M16C550A UART 0 UART_Runtime UART Interrupt Enable Regis- 1
ter
F1CO01 M16C550A UART 0 UART_Runtime UART Programmable BAUD 1
Rate Generator (MSB) Register
F1C02 M16C550A UART 0 UART_Runtime UART FIFO Control Register 1
F1C02 M16C550A UART 0 UART_Runtime UART Interrupt Identification 1
Register
F1C03 M16C550A UART 0 UART_Runtime UART Line Control Register 1
F1C04 M16C550A UART 0 UART_Runtime UART Modem Control Register 1
F1C05 M16C550A UART 0 UART_Runtime UART Line Status Register 1
F1C06 M16C550A UART 0 UART_Runtime UART Modem Status Register 1
F1C07 M16C550A UART 0 UART_Runtime UART Scratchpad Register 1
F1F30 M16C550A UART 0 UART_Config UART Activate Register 1
F1FFO M16C550A UART 0 UART_Config UART Config Select Register 1
F2400 | Mailbox Registers Inter- 0 MBX_Runtime MBX_Index Register 1
face
F2401 | Mailbox Registers Inter- 0 MBX_Runtime MBX_Data_Register 1
face
F2500 | Mailbox Registers Inter- 0 MBX_EC_Only HOST-to-EC Mailbox Register 4
face
F2504 | Mailbox Registers Inter- 0 MBX_EC_Only EC-to-Host Mailbox Register 4
face
F2508 | Mailbox Registers Inter- 0 MBX_EC_Only SMI Interrupt Source Register 4

face
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F250C | Mailbox Registers Inter- 0 MBX_EC_Only SMI Interrupt Mask Register 4
face
F2510 | Mailbox Registers Inter- 0 MBX_EC_Only Mailbox Register [3:0] 4
face
F2514 | Mailbox Registers Inter- 0 MBX_EC_Only Mailbox Register [7:4] 4
face
F2518 | Mailbox Registers Inter- 0 MBX_EC_Only Mailbox Register [B:8] 4
face
F251C | Mailbox Registers Inter- 0 MBX_EC_Only Mailbox Register [F:C] 4
face
F2520 | Mailbox Registers Inter- 0 MBX_EC_Only Mailbox Register [13:10] 4
face
F2524 | Mailbox Registers Inter- 0 MBX_EC_Only Mailbox Register [17:14] 4
face
F2528 | Mailbox Registers Inter- 0 MBX_EC_Only Mailbox Register [1B:18] 4
face
F252C | Mailbox Registers Inter- 0 MBX_EC_Only Mailbox Register [1F:1C] 4
face
F2800 ACPI EC Interface 2 ACPI_Runtime ACPI OS Data Register Byte 0 1
- Read
F2800 ACPI EC Interface 2 ACPI_Runtime ACPI OS Data Register Byte 0 1
- Write
F2801 ACPI EC Interface 2 ACPI_Runtime ACPI OS Data Register Byte 1 1
- Read
F2801 ACPI EC Interface 2 ACPI_Runtime ACPI OS Data Register Byte 1 1
- Write
F2802 ACPI EC Interface 2 ACPI_Runtime ACPI OS Data Register Byte 2 1
- Read
F2802 ACPI EC Interface 2 ACPI_Runtime ACPI OS Data Register Byte 2 1
- Write
F2803 ACPI EC Interface 2 ACPI_Runtime ACPI OS Data Register Byte 3 1
- Read
F2803 ACPI EC Interface 2 ACPI_Runtime ACPI OS Data Register Byte 3 1
- Write
F2804 ACPI EC Interface 2 ACPI_Runtime ACPI OS Command Register 1
F2804 ACPI EC Interface 2 ACPI_Runtime STATUS OS-Register 1
F2805 ACPI EC Interface 2 ACPI_Runtime Byte Control OS-Register 1
F2900 ACPI EC Interface 2 ACPI_EC_Only EC20S Data EC-Register Byte 1
0
F2901 ACPI EC Interface 2 ACPI_EC_Only EC20S Data EC-Register Byte 1
1
F2902 ACPI EC Interface 2 ACPI_EC_Only EC20S Data EC-Register Byte 1
2
F2903 ACPI EC Interface 2 ACPI_EC_Only EC20S Data EC-Register Byte 1
3
F2904 ACPI EC Interface 2 ACPI_EC_Only STATUS EC-Register 1
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F2905 ACPI EC Interface 2 ACPI_EC_Only Byte Control EC-Register 1
F2908 ACPI EC Interface 2 ACPI_EC_Only OS2EC Data EC-Register Byte 1
0-CMD
F2908 ACPI EC Interface 2 ACPI_EC_Only OS2EC Data EC-Register Byte 1
0 - DATA
F2909 ACPI EC Interface 2 ACPI_EC_Only OS2EC Data EC-Register Byte 1
1
F290A ACPI EC Interface 2 ACPI_EC_Only OS2EC Data EC-Register Byte 1
2
F290B ACPI EC Interface 2 ACPI_EC_Only OS2EC Data EC-Register Byte 1
3
F2C00 ACPI EC Interface 3 ACPI_Runtime ACPI OS Data Register Byte 0 1
- Read
F2C00 ACPI EC Interface 3 ACPI_Runtime ACPI OS Data Register Byte 0 1
- Write
F2C01 ACPI EC Interface 3 ACPI_Runtime ACPI OS Data Register Byte 1 1
- Read
F2C01 ACPI EC Interface 3 ACPI_Runtime ACPI OS Data Register Byte 1 1
- Write
F2C02 ACPI EC Interface 3 ACPI_Runtime ACPI OS Data Register Byte 2 1
- Read
F2C02 ACPI EC Interface 3 ACPI_Runtime ACPI OS Data Register Byte 2 1
- Write
F2C03 ACPI EC Interface 3 ACPI_Runtime ACPI OS Data Register Byte 3 1
- Read
F2C03 ACPI EC Interface 3 ACPI_Runtime ACPI OS Data Register Byte 3 1
- Write
F2C04 ACPI EC Interface 3 ACPI_Runtime ACPI OS Command Register 1
F2C04 ACPI EC Interface 3 ACPI_Runtime STATUS OS-Register 1
F2C05 ACPI EC Interface 3 ACPI_Runtime Byte Control OS-Register 1
F2D00 ACPI EC Interface 3 ACPI_EC_Only EC20S Data EC-Register Byte 1
0
F2D01 ACPI EC Interface 3 ACPI_EC_Only EC20S Data EC-Register Byte 1
1
F2D02 ACPI EC Interface 3 ACPI_EC_Only EC20S Data EC-Register Byte 1
2
F2D03 ACPI EC Interface 3 ACPI_EC_Only EC20S Data EC-Register Byte 1
3
F2D04 ACPI EC Interface 3 ACPI_EC_Only STATUS EC-Register 1
F2D05 ACPI EC Interface 3 ACPI_EC_Only Byte Control EC-Register 1
F2D08 ACPI EC Interface 3 ACPI_EC_Only OS2EC Data EC-Register Byte 1
0-CMD
F2D08 ACPI EC Interface 3 ACPI_EC_Only OS2EC Data EC-Register Byte 1
0 - DATA
F2D09 ACPI EC Interface 3 ACPI_EC_Only OS2EC Data EC-Register Byte 1
1
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F2DOA ACPI EC Interface 3 ACPI_EC_Only OS2EC Data EC-Register Byte 1
2
F2D0OB ACPI EC Interface 3 ACPI_EC_Only OS2EC Data EC-Register Byte 1
3
F3000 LPC 0 LPC_Runtime Configuration Port Index Regis- 1
ter
F3001 LPC 0 LPC_Runtime Configuration Port Data Regis- 1
ter
F3100 LPC 0 LPC_EC_Only Reserved 4
F3104 LPC 0 LPC_EC_Only LPC Bus Monitor Register 4
F3108 LPC 0 LPC_EC_Only Host Bus Error Register 4
F310C LPC 0 LPC_EC_Only EC SERIRQ Register 4
F3110 LPC 0 LPC_EC_Only EC Clock Control Register 4
F3120 LPC 0 LPC_EC_Only BAR Inhibit Register 4
F3130 LPC 0 LPC_EC_Only LPC BAR Init Register 2
F3140 LPC 0 LPC_EC_Only Memory BAR Inhibit 8
F31FC LPC 0 LPC_EC_Only Memory Host Configuration 4
Register
F3200 LPC 0 LPC_EC_Only Reserved 4
F3330 LPC 0 LPC_Config LPC Activate 1
F3340 LPC 0 LPC_Config SIRQO Interrupt Configuration 1
Register
F3341 LPC 0 LPC_Config SIRQ1 Interrupt Configuration 1
Register
F3342 LPC 0 LPC_Config SIRQ2 Interrupt Configuration 1
Register
F3343 LPC 0 LPC_Config SIRQ3 Interrupt Configuration 1
Register
F3344 LPC 0 LPC_Config SIRQ4 Interrupt Configuration 1
Register
F3345 LPC 0 LPC_Config SIRQ5 Interrupt Configuration 1
Register
F3346 LPC 0 LPC_Config SIRQ6 Interrupt Configuration 1
Register
F3347 LPC 0 LPC_Config SIRQ7 Interrupt Configuration 1
Register
F3348 LPC 0 LPC_Config SIRQ8 Interrupt Configuration 1
Register
F3349 LPC 0 LPC_Config SIRQ9 Interrupt Configuration 1
Register
F334A LPC 0 LPC_Config SIRQ10 Interrupt Configura- 1
tion Register
F334B LPC 0 LPC_Config SIRQ11 Interrupt Configuration 1
Register
F334C LPC 0 LPC_Config SIRQ12 Interrupt Configura- 1
tion Register
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F334D LPC 0 LPC_Config SIRQ13 Interrupt Configura- 1
tion Register
F334E LPC 0 LPC_Config SIRQ14 Interrupt Configura- 1
tion Register
F334F LPC 0 LPC_Config SIRQ15 Interrupt Configura- 1
tion Register
F3350 LPC 0 LPC_Config Reserved 16
F3360 LPC 0 LPC_Config LPC Interface BAR Register 4
F3364 LPC 0 LPC_Config EM Interface 0 BAR 4
F3368 LPC 0 LPC_Config Keyboard Controller BAR 4
F336C LPC 0 LPC_Config ACPI EC Interface 0 BAR 4
F3370 LPC 0 LPC_Config ACPI EC Interface 1 BAR 4
F3374 LPC 0 LPC_Config ACPI PM1 Interface BAR 4
F3378 LPC 0 LPC_Config Legacy (GATEAZ20) Interface 4
BAR
F337C LPC 0 LPC_Config UART 0 BAR Register 4
F3380 LPC 0 LPC_Config Mailbox Registers Interface 4
BAR
F3384 LPC 0 LPC_Config ACPI EC Interface 2 BAR 4
F3388 LPC 0 LPC_Config ACPI EC Interface 3 BAR 4
F338C LPC 0 LPC_Config Port 80 BIOS Debug Port 0 4
CONFIG BAR
F3390 LPC 0 LPC_Config Port 80 BIOS Debug Port 1 4
CONFIG BAR
F33A0 LPC 0 LPC_Config SRAM Memory BAR 4
F33A4 LPC 0 LPC_Config SRAM Memory BAR Configu- 4
ration
F33CO0 LPC 0 LPC_Config EM Interface 0 Memory BAR 6
F33C6 LPC 0 LPC_Config ACPI EC Interface 0 Memory 6
BAR
F33CC LPC 0 LPC_Config ACPI EC Interface 1 Memory 6
BAR
F33D2 LPC 0 LPC_Config Mailbox Registers I/F Memory 6
BAR
F33D8 LPC 0 LPC_Config ACPI EC2 Memory BAR (Inter- 6
nal Component)
F33DE LPC 0 LPC_Config ACPI EC3 Memory BAR (Inter- 6
nal Component)
F4000 eSPI Interface 0 I0_Component INDEX Register 1
F4001 eSPI Interface 0 I0_Component Data Register 1
F4100 eSPI Interface 0 I0_Component Peripheral Channel Last Cycle 12
Register
F410C eSPI Interface 0 10_Component Peripheral Channel Error 8

Address Register
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F4114 eSPI Interface 0 I0_Component Peripheral Channel Status Reg- 4
ister
F4118 eSPI Interface 0 I0_Component Peripheral Channel Interrupt 4
Enable Register
F411C eSPI Interface 0 I0_Component Reserved 4
F4120 eSPI Interface 0 I0_Component BAR Inhibit Register 8
F4128 eSPI Interface 0 I0_Component eSPI BAR Init Register 2
F412C eSPI Interface 0 I0_Component EC IRQ Register 4
F4134 eSPI Interface 0 I0_Component eSPI I/0O Configuration Port 4
BAR
F4138 eSPI Interface 0 I0_Component eSPI Memory BAR 4
F413C eSPI Interface 0 I0_Component Mailbox Registers Interface 4
BAR
F4140 eSPI Interface 0 I0_Component Keyboard Controller BAR 4
F4144 eSPI Interface 0 I0_Component ACPI EC Interface 0 BAR 4
F4148 eSPI Interface 0 I0_Component ACPI EC Interface 1 BAR 4
F414C eSPI Interface 0 I0_Component ACPI EC Interface 2 BAR 4
F4150 eSPI Interface 0 I0_Component ACPI EC Interface 3 BAR 4
F4154 eSPI Interface 0 I0_Component ACPI PM1 Interface BAR 4
F4158 eSPI Interface 0 I0_Component UART 0 BAR Register 4
F415C eSPI Interface 0 I0_Component Legacy (GATEAZ20) Interface 4
BAR
F4160 eSPI Interface 0 I0_Component EMIO BAR 4
F4164 eSPI Interface 0 I0_Component Port 80 BIOS Debug Port 0 4
BAR
F4168 eSPI Interface 0 I0_Component Port 80 BIOS Debug Port 1 4
BAR
F4200 eSPI Interface 0 I0_Component PC Virtual Control 4
F4220 eSPI Interface 0 I0_Component LTR Peripheral Status Register 4
F4224 eSPI Interface 0 I0_Component LTR Peripheral Enable Register 4
F4228 eSPI Interface 0 I0_Component LTR Peripheral Control Regis- 4
ter
F422C eSPI Interface 0 I0_Component LTR Peripheral Message Reg- 4
ister
F4240 eSPI Interface 0 I0_Component OOB Channel Receive 8
Address Register
F4248 eSPI Interface 0 I0_Component OOB Channel Transmit 8
Address Register
F4250 eSPI Interface 0 I0_Component OOB Channel Receive Length 4
Register
F4254 eSPI Interface 0 I0_Component OOB Channel Transmit Length 4
Register
F4258 eSPI Interface 0 I0_Component OOB Channel Receive Control 4
Register
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F425C eSPI Interface 0 10_Component OOB Channel Receive Inter- 4
rupt Enable Register
F4260 eSPI Interface 0 I0_Component OOB Channel Receive Status 4
Register
F4264 eSPI Interface 0 I0_Component OOB Channel Transmit Con- 4
trol Register
F4268 eSPI Interface 0 10_Component OOB Channel Transmit Inter- 4
rupt Enable Register
F426C eSPI Interface 0 10_Component OOB Channel Transmit Status 4
Register
F4280 eSPI Interface 0 I0_Component Flash Access Channel Flash 8
Address Register
F4288 eSPI Interface 0 10_Component Flash Access Channel Buffer 8
Address Register
F4290 eSPI Interface 0 I0_Component Flash Access Channel Transfer 4
Length Register
F4294 eSPI Interface 0 I0_Component Flash Access Channel Control 4
Register
F4298 eSPI Interface 0 I0_Component Flash Access Channel Interrupt 4
Enable Register
F429C eSPI Interface 0 10_Component Flash Access Channel Configu- 4
ration Register
F42A0 eSPI Interface 0 10_Component Flash Access Channel Status 4
Register
F42B0 eSPI Interface 0 10_Component Virtual Wire Status 1
F42E0Q eSPI Interface 0 I0_Component eSPI Global EC-Only Registers 1
F42E1 eSPI Interface I0_Component eSPI Capabilities Global Capa- 1
bilities 0 Register
F42E2 eSPI Interface 0 I0_Component eSPI Capabilities Global Capa- 1
bilities 1 Register
F42E3 eSPI Interface 0 10_Component eSPI Peripheral Channel Capa- 1
bilities Register
F42E4 eSPI Interface 0 10_Component eSPI Virtual Wire Channel 1
Capabilities Register
F42E5 eSPI Interface 0 10_Component eSPI OOB Channel Capabili- 1
ties Register
F42E6 eSPI Interface 0 I0_Component eSPI Flash Channel Capabili- 1
ties Register
F42E7 eSPI Interface 0 I0_Component eSPI Peripheral Channel 1
Ready Register
F42E8 eSPI Interface 0 I0_Component eSPI OOB Channel Ready 1
Register
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F42E9 eSPI Interface 0 10_Component eSPI Flash Channel Ready 1
Register
F42EA eSPI Interface 0 I0_Component eSPI Reset Interrupt Status 1
Register
F42EB eSPI Interface 0 I0_Component eSPI Reset Interrupt Enable 1
Register
F42EC eSPI Interface 0 I0_Component PLTRST Source Register 1
F4330 eSPI Interface 0 I0_Component eSPI Activate Register 1
F4334 eSPI Interface 0 10_Component eSPI 1/0 Component CONFIG 4
BAR
F4338 eSPI Interface 0 I0_Component eSPI Memory Component 4
CONFIG BAR
F433C eSPI Interface 0 I0_Component Mailbox Interface CONFIG 4
BAR
F4340 eSPI Interface 0 I0_Component 8042 Emulated Keyboard Con- 4
troller CONFIG BAR
F4344 eSPI Interface 0 I0_Component ACPI ECO CONFIG BAR 4
F4348 eSPI Interface 0 I0_Component ACPI EC1 CONFIG BAR 4
F434C eSPI Interface 0 I0_Component ACPI EC2 CONFIG BAR 4
F4350 eSPI Interface 0 I0_Component ACPI EC3 CONFIG BAR 4
F4354 eSPI Interface 0 I0_Component ACPI PM1 CONFIG BAR 4
F4358 eSPI Interface 0 I0_Component UARTO CONFIG BAR 4
F435C eSPI Interface 0 I0_Component Legacy Port 92/GateA20 CON- 4
FIG BAR
F4360 eSPI Interface 0 I0_Component EMIO CONFIG BAR 4
F4364 eSPI Interface 0 I0_Component Port 80 BIOS Debug Port 0 4
CONFIG BAR
F4368 eSPI Interface 0 I0_Component Port 80 BIOS Debug Port 1 4
CONFIG BAR
F43AC eSPI Interface 0 I0_Component Mailbox_Host_SIRQ 1
F43AD eSPI Interface 0 I0_Component Mailbox_Host_SMI_SIRQ 1
F43AE eSPI Interface 0 I0_Component KIRQ_SIRQ 1
F43AF eSPI Interface 0 I0_Component MIRQ_SIRQ 1
F43B0 eSPI Interface 0 I0_Component ACPI_ECO_OBF_SIRQ 1
F43B1 eSPI Interface 0 I0_Component ACPI_EC1_OBF_SIRQ 1
F43B2 eSPI Interface 0 I0_Component ACPI_EC2_OBF_SIRQ 1
F43B3 eSPI Interface 0 I0_Component ACPI_EC3_OBF_SIRQ 1
F43B4 eSPI Interface 0 I0_Component UART_SIRQ 1
F43B5 eSPI Interface 0 I0_Component EMI_Host_Event_SIRQ 1
F43B6 eSPI Interface 0 10_Component EMI_EC-to-Host_SIRQ 1
F43B7 eSPI Interface 0 I0_Component EC_IRQ 4
F43B8 eSPI Interface 0 I0_Component Reserved 8
F43F0 eSPI Interface 0 I0_Component eSPI Virtual Wire Errors 1
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F4930 eSPI Interface 0 Memory_Component Mailbox Memory BAR (Internal 4
Component)
F493A eSPI Interface 0 Memory_Component ACPI ECO Memory BAR (Inter- 4
nal Component)
F4944 eSPI Interface 0 Memory_Component ACPI EC1 Memory BAR (Inter- 4
nal Component)
F494E eSPI Interface 0 Memory_Component ACPI EC2 Memory BAR (Inter- 4
nal Component)
F4958 eSPI Interface 0 Memory_Component ACPI EC3 Memory BAR (Inter- 4
nal Component)
F4962 eSPI Interface 0 Memory_Component EMIO Memory BAR (Internal 4
Component)
F496C eSPI Interface 0 Memory_Component 16Byte Test Block Memory 4
BAR (Internal Component)
F4974 eSPI Interface 0 Memory_Component Reserved 2
F4976 eSPI Interface 0 Memory_Component Reserved Memory BAR (Inter- 4
nal Component)
F497A eSPI Interface 0 Memory_Component Reserved 2
F4980 eSPI Interface 0 Memory_Component Reserved Memory BAR (Inter- 4
nal Component)
F4988 eSPI Interface 0 Memory_Component Reserved 2
F498A eSPI Interface 0 Memory_Component Reserved Memory BAR (Inter- 4
nal Component)
F498E eSPI Interface 0 Memory_Component Reserved 2
F4994 eSPI Interface 0 Memory_Component Reserved Memory BAR (Inter- 4
nal Component)
F499C eSPI Interface 0 Memory_Component Reserved Memory BAR 8
(EC_B)
F49AC eSPI Interface 0 Memory_Component SRAM BAR (Internal Compo- 16
nent)
F4A00 eSPI Interface 0 Memory_Component Bus Master Status Register 4
F4A04 eSPI Interface 0 Memory_Component Bus Master Interrupt Enable 4
Register
F4A08 eSPI Interface 0 Memory_Component Bus Master Configuration Reg- 4
ister
F4A10 eSPI Interface 0 Memory_Component Bus Master 1 Control Register 4
F4A14 eSPI Interface 0 Memory_Component Bus Master 1 Host Address 8
Register
F4A1C eSPI Interface 0 Memory_Component Bus Master 1 Internal Address 8
Register
F4A24 eSPI Interface Memory_Component Bus Master 2 Control Register 4
F4A28 eSPI Interface Memory_Component Bus Master 2 Host Address 8
Register
F4A30 eSPI Interface 0 Memory_Component Bus Master 2 Internal Address 8
Register
F4BAC eSPI Interface 0 Memory_Component SRAM Configuration BAR 16
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F4BBC eSPI Interface 0 Memory_Component Reserved 16
F4BCC eSPI Interface 0 Memory_Component Reserved 16
F4BDC eSPI Interface 0 Memory_Component Reserved 16
F4ABEC eSPI Interface 0 Memory_Component Reserved 16
F4C00 eSPI Interface 0 Virtual Wire Component MSVWO00 12
F4COC eSPI Interface 0 Virtual Wire Component MSVWO01 12
F4C18 eSPI Interface 0 Virtual Wire Component MSVW02 12
F4C24 eSPI Interface 0 Virtual Wire Component MSVWO03 12
F4C30 eSPI Interface 0 Virtual Wire Component MSVWO04 12
F4C3C eSPI Interface 0 Virtual Wire Component MSVWO05 12
F4C48 eSPI Interface 0 Virtual Wire Component MSVWO06 12
F4C54 eSPI Interface 0 Virtual Wire Component MSVWQ07 12
F4C60 eSPI Interface 0 Virtual Wire Component MSVWO08 12
F4C6C eSPI Interface 0 Virtual Wire Component MSVW09 12
F4C78 eSPI Interface 0 Virtual Wire Component MSVW10 12
F4C84 eSPI Interface 0 Virtual Wire Component Reserved for MSVW11 12
F4EQ00 eSPI Interface 0 Virtual Wire Component SMVWO00 8
F4EO8 eSPI Interface 0 Virtual Wire Component SMVWO01 8
F4E10 eSPI Interface 0 Virtual Wire Component SMVWO02 8
F4E18 eSPI Interface 0 Virtual Wire Component SMVWO03 8
F4E20 eSPI Interface 0 Virtual Wire Component SMVW04 8
F4E28 eSPI Interface 0 Virtual Wire Component SMVWO05 8
F4E30 eSPI Interface 0 Virtual Wire Component SMVWO06 8
F4E38 eSPI Interface 0 Virtual Wire Component SMVWOQ07 8
F4E40 eSPI Interface 0 Virtual Wire Component SMVWO08 8
F4E48 eSPI Interface 0 Virtual Wire Component SMVWOQ09 8
F4E50 eSPI Interface 0 Virtual Wire Component SMVW10 8
F4E58 eSPI Interface 0 Virtual Wire Component Reserved for SMVYW11 8
F5000 32 Byte Scratch 0 32 Byte Scratch 32-Byte Scratch Register 32
F5400 BIOS Debug Port 0 BDP_Runtime Host Data Register 1
F5500 BIOS Debug Port 0 BDP_EC_Only EC Data Register 1
F5504 BIOS Debug Port 0 BDP_EC_Only Configuration Register 4
F5508 BIOS Debug Port 0 BDP_EC_Only Status Register 4
F550C BIOS Debug Port 0 BDP_EC_Only Count Register 4
F5730 BIOS Debug Port 0 BDP_Configuration Activate Register 1
F5800 BIOS Debug Port 1 BDP_Runtime Host Data Register 1
F5900 BIOS Debug Port 1 BDP_EC_Only EC Data Register 1
F5904 BIOS Debug Port 1 BDP_EC_Only Configuration Register 4
F5908 BIOS Debug Port 1 BDP_EC_Only Status Register 4
F590C BIOS Debug Port 1 BDP_EC_Only Count Register 4
F5B30 BIOS Debug Port 1 BDP_Configuration Activate Register 1
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FFFOO Global Configuration 0 GCR GCR Reserved Registers 7
Registers
FFFO7 Global Configuration 0 GCR Logical Device Number Regis- 1
Registers ter
FFF1C Global Configuration 0 GCR Device Revision 1
Registers
FFF1D Global Configuration 0 GCR Device Sub ID 1
Registers
FFF1E Global Configuration 0 GCR Device ID[7:0] 1
Registers
FFF1F Global Configuration 0 GCR Device ID[15:8] 1
Registers
FFF22 Global Configuration 0 GCR GCR Reserved 2
Registers
FFF24 Global Configuration 0 GCR Device Mode 1
Registers
FFF25 Global Configuration 0 GCR GCR Test 3
Registers
FFF2A Global Configuration 0 GCR GCR Reserved Registers 2
Registers
FFF2C Global Configuration 0 GCR GCR Test 4
Registers
1FFFC JTVIC 0 JTVIC Registers GIRQ8 Source Register 4
000
1FFFC JTVIC 0 JTVIC Registers GIRQ8 Enable Set Register 4
004
1FFFC JTVIC 0 JTVIC Registers GIRQ8 Enable Clear Register 4
008
1FFFC JTVIC 0 JTVIC Registers GIRQ8 Result Register 4
0oC
1FFFC JTVIC 0 JTVIC Registers GIRQ9 Source Register 4
010
1FFFC JTVIC 0 JTVIC Registers GIRQ9 Enable Set Register 4
014
1FFFC JTVIC 0 JTVIC Registers GIRQ9 Enable Clear Register 4
018
1FFFC JTVIC 0 JTVIC Registers GIRQ9 Result Register 4
01C
1FFFC JTVIC 0 JTVIC Registers GIRQ10 Source Register 4
020
1FFFC JTVIC 0 JTVIC Registers GIRQ10 Enable Set Register 4
024
1FFFC JTVIC 0 JTVIC Registers GIRQ10 Enable Clear Register 4
028
1FFFC JTVIC 0 JTVIC Registers GIRQ10 Result Register 4
02C
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TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW

Addr. HW Block Instance Block Size

(Hex) Name Instance Reg. Bank Name Reg. Instance Name (Bytes)
No.

1FFFC JTVIC 0 JTVIC Registers GIRQ11 Source Register 4
030

1FFFC JTVIC 0 JTVIC Registers GIRQ11 Enable Set Register 4
034

1FFFC JTVIC 0 JTVIC Registers GIRQ11 Enable Clear Register 4
038

1FFFC JTVIC 0 JTVIC Registers GIRQ11 Result Register 4
03C

1FFFC JTVIC 0 JTVIC Registers GIRQ12 Source Register 4
040

1FFFC JTVIC 0 JTVIC Registers GIRQ12 Enable Set Register 4
044

1FFFC JTVIC 0 JTVIC Registers GIRQ12 Enable Clear Register 4
048

1FFFC JTVIC 0 JTVIC Registers GIRQ12 Result Register 4
04C

1FFFC JTVIC 0 JTVIC Registers GIRQ13 Source Register 4
050

1FFFC JTVIC 0 JTVIC Registers GIRQ13 Enable Set Register 4
054

1FFFC JTVIC 0 JTVIC Registers GIRQ13 Enable Clear Register 4
058

1FFFC JTVIC 0 JTVIC Registers GIRQ13 Result Register 4
05C

1FFFC JTVIC 0 JTVIC Registers GIRQ14 Source Register 4
060

1FFFC JTVIC 0 JTVIC Registers GIRQ14 Enable Set Register 4
064

1FFFC JTVIC 0 JTVIC Registers GIRQ14 Enable Clear Register 4
068

1FFFC JTVIC 0 JTVIC Registers GIRQ14 Result Register 4
06C

1FFFC JTVIC 0 JTVIC Registers GIRQ15 Source Register 4
070

1FFFC JTVIC 0 JTVIC Registers GIRQ15 Enable Set Register 4
074

1FFFC JTVIC 0 JTVIC Reqgisters GIRQ15 Enable Clear Register 4
078

1FFFC JTVIC 0 JTVIC Registers GIRQ15 Result Register 4
07C

1FFFC JTVIC 0 JTVIC Registers GIRQ16 Source Register 4
080

1FFFC JTVIC 0 JTVIC Registers GIRQ16 Enable Set Register 4
084

1FFFC JTVIC 0 JTVIC Registers GIRQ16 Enable Clear Register 4
088

© 2017 Microchip Technology Inc.

DS00002343C-page 561




MEC142x

TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW

Addr. HW Block Instance Block Size

(Hex) Name Instance Reg. Bank Name Reg. Instance Name (Bytes)
No.

1FFFC JTVIC 0 JTVIC Registers GIRQ16 Result Register 4
08C

1FFFC JTVIC 0 JTVIC Registers GIRQ17 Source Register 4
090

1FFFC JTVIC 0 JTVIC Registers GIRQ17 Enable Set Register 4
094

1FFFC JTVIC 0 JTVIC Registers GIRQ17 Enable Clear Register 4
098

1FFFC JTVIC 0 JTVIC Registers GIRQ17 Result Register 4
09C

1FFFC JTVIC 0 JTVIC Registers GIRQ18 Source Register 4
0AO

1FFFC JTVIC 0 JTVIC Registers GIRQ18 Enable Set Register 4
0A4

1FFFC JTVIC 0 JTVIC Registers GIRQ18 Enable Clear Register 4
0A8

1FFFC JTVIC 0 JTVIC Registers GIRQ18 Result Register 4
0AC

1FFFC JTVIC 0 JTVIC Registers GIRQ19 Source Register 4
0BO

1FFFC JTVIC 0 JTVIC Registers GIRQ19 Enable Set Register 4
0B4

1FFFC JTVIC 0 JTVIC Registers GIRQ19 Enable Clear Register 4
0B8

1FFFC JTVIC 0 JTVIC Registers GIRQ19 Result Register 4
0BC

1FFFC JTVIC 0 JTVIC Registers GIRQ20 Source Register 4
0CO

1FFFC JTVIC 0 JTVIC Registers GIRQ20 Enable Set Register 4
0C4

1FFFC JTVIC 0 JTVIC Registers GIRQ20 Enable Clear Register 4
0C8

1FFFC JTVIC 0 JTVIC Registers GIRQ20 Result Register 4
0CC

1FFFC JTVIC 0 JTVIC Registers GIRQ21 Source Register 4
0DO

1FFFC JTVIC 0 JTVIC Registers GIRQ21 Enable Set Register 4
0D4

1FFFC JTVIC 0 JTVIC Registers GIRQ21 Enable Clear Register 4
0D8

1FFFC JTVIC 0 JTVIC Registers GIRQ21 Result Register 4
oDC

1FFFC JTVIC 0 JTVIC Registers GIRQ22 Source Register 4
OEO

1FFFC JTVIC 0 JTVIC Registers GIRQ22 Enable Set Register 4
OE4
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TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW

Addr. HW Block Instance Block Size

(Hex) Name Instance Reg. Bank Name Reg. Instance Name (Bytes)
No.

1FFFC JTVIC 0 JTVIC Registers GIRQ22 Enable Clear Register 4
OE8

1FFFC JTVIC 0 JTVIC Registers GIRQ22 Result Register 4
OEC

1FFFC JTVIC 0 JTVIC Registers GIRQ23 Source Register 4
OFO0

1FFFC JTVIC 0 JTVIC Registers GIRQ23 Enable Set Register 4
OF4

1FFFC JTVIC 0 JTVIC Registers GIRQ23 Enable Clear Register 4
OF8

1FFFC JTVIC 0 JTVIC Registers GIRQ23 Result Register 4
OFC

1FFFC JTVIC 0 JTVIC Registers GIRQ24 Source Register 4
100

1FFFC JTVIC 0 JTVIC Registers GIRQ24 Enable Set Register 4
104

1FFFC JTVIC 0 JTVIC Registers GIRQ24 Enable Clear Register 4
108

1FFFC JTVIC 0 JTVIC Registers GIRQ24 Result Register 4
10C

1FFFC JTVIC 0 JTVIC Registers GIRQ25 Source Register 4
110

1FFFC JTVIC 0 JTVIC Registers GIRQ25 Enable Set Register 4
114

1FFFC JTVIC 0 JTVIC Registers GIRQ25 Enable Clear Register 4
118

1FFFC JTVIC 0 JTVIC Registers GIRQ25 Result Register 4
11C

1FFFC JTVIC 0 JTVIC Registers GIRQ26 Source Register 4
120

1FFFC JTVIC 0 JTVIC Registers GIRQ26 Enable Set Register 4
124

1FFFC JTVIC 0 JTVIC Registers GIRQ26 Enable Clear Register 4
128

1FFFC JTVIC 0 JTVIC Registers GIRQ26 Result Register 4
12C

1FFFC JTVIC 0 JTVIC Registers Reserved 208
130

1FFFC JTVIC 0 JTVIC Registers GIRQ8 Aggregator Control 4
200 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ9 Aggregator Control 4
204 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ10 Aggregator Control 4
208 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ11 Aggregator Control 4
20C Register

© 2017 Microchip Technology Inc.

DS00002343C-page 563




MEC142x

TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW

Addr. HW Block Instance Block Size

(Hex) Name Instance Reg. Bank Name Reg. Instance Name (Bytes)
No.

1FFFC JTVIC 0 JTVIC Registers GIRQ12 Aggregator Control 4
210 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ13 Aggregator Control 4
214 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ14 Aggregator Control 4
218 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ15 Aggregator Control 4
21C Register

1FFFC JTVIC 0 JTVIC Registers GIRQ16 Aggregator Control 4
220 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ17 Aggregator Control 4
224 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ18 Aggregator Control 4
228 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ19 Aggregator Control 4
22C Register

1FFFC JTVIC 0 JTVIC Registers GIRQ20 Aggregator Control 4
230 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ21 Aggregator Control 4
234 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ22 Aggregator Control 4
238 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ23 Aggregator Control 4
23C Register

1FFFC JTVIC 0 JTVIC Registers GIRQ24 Aggregator Control 4
240 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ25 Aggregator Control 4
244 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ26 Aggregator Control 4
248 Register

1FFFC JTVIC 0 JTVIC Registers Reserved 180
24C

1FFFC JTVIC 0 JTVIC Registers GIRQ8 [7:0] Interrupt Priority 4
300 Register

1FFFC JTVIC 0 JTVIC Registers GIRQS8 [15:8] Interrupt Priority 4
304 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ8 [23:16] Interrupt Prior- 4
308 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ8 [31:24] Interrupt Prior- 4
30C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ9 [7:0] Interrupt Priority 4
310 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ9 [15:8] Interrupt Priority 4
314 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ9 [23:16] Interrupt Prior- 4
318 ity Register
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TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW

Addr. HW Block Instance Block Size

(Hex) Name Instance Reg. Bank Name Reg. Instance Name (Bytes)
No.

1FFFC JTVIC 0 JTVIC Registers GIRQ9 [31:24] Interrupt Prior- 4
31C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ10 [7:0] Interrupt Priority 4
320 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ10 [15:8] Interrupt Prior- 4
324 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ10 [23:16] Interrupt Prior- 4
328 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ10 [31:24] Interrupt Prior- 4
32C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ11 [7:0] Interrupt Priority 4
330 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ11 [15:8] Interrupt Priority 4
334 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ11 [23:16] Interrupt Prior- 4
338 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ11 [31:24] Interrupt Prior- 4
33C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ12 [7:0] Interrupt Priority 4
340 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ12 [15:8] Interrupt Prior- 4
344 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ12 [23:16] Interrupt Prior- 4
348 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ12 [31:24] Interrupt Prior- 4
34C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ13 [7:0] Interrupt Priority 4
350 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ13 [15:8] Interrupt Prior- 4
354 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ13 [23:16] Interrupt Prior- 4
358 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ13 [31:24] Interrupt Prior- 4
35C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ14 [7:0] Interrupt Priority 4
360 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ14 [15:8] Interrupt Prior- 4
364 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ14 [23:16] Interrupt Prior- 4
368 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ14 [31:24] Interrupt Prior- 4
36C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ15 [7:0] Interrupt Priority 4
370 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ15 [15:8] Interrupt Prior- 4
374 ity Register
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TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW

Addr. HW Block Instance Block Size

(Hex) Name Instance Reg. Bank Name Reg. Instance Name (Bytes)
No.

1FFFC JTVIC 0 JTVIC Registers GIRQ15 [23:16] Interrupt Prior- 4
378 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ15 [31:24] Interrupt Prior- 4
37C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ16 [7:0] Interrupt Priority 4
380 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ16 [15:8] Interrupt Prior- 4
384 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ16 [23:16] Interrupt Prior- 4
388 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ16 [31:24] Interrupt Prior- 4
38C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ17 [7:0] Interrupt Priority 4
390 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ17 [15:8] Interrupt Prior- 4
394 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ17 [23:16] Interrupt Prior- 4
398 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ17 [31:24] Interrupt Prior- 4
39C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ18 [7:0] Interrupt Priority 4
3A0 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ18 [15:8] Interrupt Prior- 4
3A4 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ18 [23:16] Interrupt Prior- 4
3A8 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ18 [31:24] Interrupt Prior- 4
3AC ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ19 [7:0] Interrupt Priority 4
3B0 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ19 [15:8] Interrupt Prior- 4
3B4 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ19 [23:16] Interrupt Prior- 4
3B8 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ19 [31:24] Interrupt Prior- 4
3BC ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ20 [7:0] Interrupt Priority 4
3C0 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ20 [15:8] Interrupt Prior- 4
3C4 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ20 [23:16] Interrupt Prior- 4
3C8 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ20 [31:24] Interrupt Prior- 4
3CC ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ21 [7:0] Interrupt Priority 4
3D0 Register
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TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW

Addr. HW Block Instance Block Size

(Hex) Name Instance Reg. Bank Name Reg. Instance Name (Bytes)
No.

1FFFC JTVIC 0 JTVIC Registers GIRQ21 [15:8] Interrupt Prior- 4
3D4 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ21 [23:16] Interrupt Prior- 4
3D8 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ21 [31:24] Interrupt Prior- 4
3DC ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ22 [7:0] Interrupt Priority 4
3EO Register

1FFFC JTVIC 0 JTVIC Registers GIRQ22 [15:8] Interrupt Prior- 4
3E4 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ22 [23:16] Interrupt Prior- 4
3E8 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ22 [31:24] Interrupt Prior- 4
3EC ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ23 [7:0] Interrupt Priority 4
3FO0 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ23 [15:8] Interrupt Prior- 4
3F4 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ23 [23:16] Interrupt Prior- 4
3F8 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ23 [31:24] Interrupt Prior- 4
3FC ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ24 [7:0] Interrupt Priority 4
400 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ24 [15:8] Interrupt Prior- 4
404 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ24 [23:16] Interrupt Prior- 4
408 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ24 [31:24] Interrupt Prior- 4
40C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ25 [7:0] Interrupt Priority 4
410 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ25 [15:8] Interrupt Prior- 4
414 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ25 [23:16] Interrupt Prior- 4
418 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ25 [31:24] Interrupt Prior- 4
41C ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ26 [7:0] Interrupt Priority 4
420 Register

1FFFC JTVIC 0 JTVIC Registers GIRQ26 [15:8] Interrupt Prior- 4
424 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ26 [23:16] Interrupt Prior- 4
428 ity Register

1FFFC JTVIC 0 JTVIC Registers GIRQ26 [31:24] Interrupt Prior- 4
42C ity Register
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TABLE 44-1: REGISTER MEMORY MAP (CONTINUED)
HW
Addr. HW Block Instance Block Size
(Hex) Name Instance Reg. Bank Name Reg. Instance Name (Bytes)
No.
1FFFC JTVIC 0 JTVIC Registers Reserved 208
430
1FFFC JTVIC 0 JTVIC Registers JTVIC Control Register 4
500
1FFFC JTVIC 0 JTVIC Registers Interrupt Pending Register 4
504
1FFFC JTVIC 0 JTVIC Registers Aggregated Group Enable Set 4
508 Register
1FFFC JTVIC 0 JTVIC Registers Aggregated Group Enabled 4
50C Clear Register
1FFFC JTVIC 0 JTVIC Registers GIRQ Active Register 4
510
1FFFC CC-MMCR 0 CC-MMCR Registers CC-MMCR Registers 15084
514
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APPENDIX A: DATA SHEET REVISION HISTORY

TABLE A-1:

REVISION HISTORY

Revision Level

Section/Figure/Entry

Correction

DS00002343C (10-20-17)

Public Release

DS00002343B (09-07-17)

Section , "Common Features," on
page 1

Updated Programmable 16-bit Timer
description.

Section 2.3, "Notes for Tables in this
Chapter," on page 13,

Table 2-1, “Non-POR Glitch Protected
Pins,” on page 19

Updated Note 2. Added Note 19.

Added table.

Section 3.9.11, "PCR chip sub-system
power reset status (CHIP_P-
WR_RST_STS)," on page 72

Removed VBAT_LOW and VBAT reset
status bits. These are shown as TEST
bits.

Section 5.6.3, "System Interface,
SAFS," on page 120

Section TABLE 5-8:, "I/O Logical
Device BARs," on page 127

Added APPLICATION NOTE:

Updated EC only reset value of eSPI
1/0 Component.

Table 22-3, “Edge Enable and Inter-
rupt Detection Bits Definition,” on
page 335

Added APPLICATION NOTE: 2.

Table 42-2, “Absolute Power Supply
Ratings,” on page 483,

Table 42-11, “Thermal Packaging
Characteristics,” on page 491

Table 42-12, “VTR Supply Current,
I_VTR,” on page 492,

Table 42-13, “Additional VTR Supply
Current with Analog blocks enabled,”
on page 493,

Table 42-14, “VBAT Supply Current,
|_VBAT (VBAT=3.0V),” on page 493,
Table 42-15, “VBAT Supply Current,
|_VBAT (VBAT=3.3V),” on page 493

Changed Maximum Limits to 3.63V.
Added thermal values.
Added supply current values.

Added supply current values.

Added supply current values.

Added supply current values.

DS00002343A (01-19-17)

Initial Release
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at www.microchip.com. This web site is used as a means to make
files and information easily available to customers. Accessible by using your favorite Internet browser, the web site con-
tains the following information:

* Product Support — Data sheets and errata, application notes and sample programs, design resources, user’s
guides and hardware support documents, latest software releases and archived software

» General Technical Support — Frequently Asked Questions (FAQ), technical support requests, online discussion
groups, Microchip consultant program member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip press releases, listing of semi-
nars and events, listings of Microchip sales offices, distributors and factory representatives

CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip products. Subscribers will receive
e-mail notification whenever there are changes, updates, revisions or errata related to a specified product family or
development tool of interest.

To register, access the Microchip web site at www.microchip.com. Under “Support”, click on “Customer Change Notifi-
cation” and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

* Local Sales Office

+ Field Application Engineer (FAE)

* Technical Support

Customers should contact their distributor, representative or field application engineer (FAE) for support. Local sales

offices are also available to help customers. A listing of sales offices and locations is included in the back of this docu-
ment.

Technical support is available through the web site at: http://microchip.com/support

DS00002343C-page 570 © 2017 Microchip Technology Inc.


http://www.microchip.com
http://www.microchip.com
http://www.microchip.com

MEC142x

PRODUCT IDENTIFICATION SYSTEM

Not all of the product variants defined by the Product Identification System may be offered for sale or released to
production. To order or obtain information on availability, pricing or delivery, please visit MicrochipDirect.com or contact

your Microchip sales representative or authorized distributor.

PART NO.(" . LX‘_I] xxx@ - )_(l)_( . x]®
Device Temperature Package Version/ Tape and Reel
Range Revision Option

Note: [ ] indicate designators that have blank options

MEC1424(1) = 128KB SRAM
MEC1426(!) = 160KB SRAM
MEC1428(") = 192KB SRAM

Devices:

0°C to +70°C (Commerecial)

Temperature Blank
-40°C to +85°C (Industrial)

Range Option:

Package: NU = 128 pin VTQFP®@
SZ = 144 pin WFBGA?)
TF = 128pin WFBG@@)
SX = 84 pin WFBGA®@
Version/Revision: C# = Standard Version, # = Version Revision Number

Tray packagin
Tape and Reel

Tape and Reel  Blank

Option: TR K

Examples:

MEC1424-NU-CO = 128KB SRAM, Commercial
temperature, 128 VTQFP, Standard version, Ver-
sion Revision 0, Tray packaging
MEC1428-I/NU-CO = 192KB SRAM, Industrial
temperature, 128 VTQFP, Standard version, Ver-
sion Revision 0, Tray packaging
MEC1428-SZ-C0-TR = 192KB SRAM, Commer-
cial temperature, 144 WFBGA Standard version,
Version Revision 0, Tape and Reel packaging

1:  These products meet the halogen maxi-
mum concentration values per IEC61249-
2-21.

2:  All package options are RoHS compliant.
For RoHS compliance and environmental
information, please visit
http://www.microchip.com/pagehandler/
en-us/aboutus/ehs.html.

3:  Tape and Reel identifier only appears in
the catalog part number description. This
identifier is used for ordering purposes
and is not printed on the device package.
Check with your Microchip Sales Office
for package availability with the Tape and
Reel option.
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Note the following details of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the
intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be
superseded by updates. It is your responsibility to ensure that your application meets with your specifications. MICROCHIP MAKES NO
REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Micro-
chip devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend, indemnify and hold
harmless Microchip from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any Microchip intellectual property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BeaconThings, BitCloud, CryptoMemory, CryptoRF,
dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KEELOQ, KEELOQ logo, Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR,
MOST, MOST logo, MPLAB, OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, RightTouch, SAM-BA, SpyNIC,
SST, SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of Microchip Technology Incorporated in the U.S.A. and
other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS, mTouch, Precision
Edge, and Quiet-Wire are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom, chipKIT, chipKIT logo, CodeGuard,
CryptoAuthentication, CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN,
EtherGREEN, In-Circuit Serial Programming, ICSP, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, Mindi, MiWi, motorBench,
MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM, PICDEM.net, PICkit,
PICtail, PureSilicon, QMatrix, RightTouch logo, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad I/0, SMART-L.S., SQI, SuperSwitcher,
SuperSwitcher Il, Total Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.
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