Highly Integrated Wireless MCU with CAN FD, Ethernet, «»

USB, Motor Control, Graphics, Touch and Enhanced @ MicRoOCHIP
Security

PIC32CX-BZ6 and PIC32WM-BZ6 Family Data Sheet

Introduction

The PIC32-BZ6 family is a high-performance, low-power, integrated wireless microcontroller unit (MCU)
powered by 128 MHz ARM® Cortex®-M4F processor. The PIC32-BZ6 family combines robust security features

with extensive wireless connectivity options, including Bluetooth® and IEEE 802.15.4 protocols (Thread,
Proprietary, MiWi).

With 2 MB of Flash and 512 KB of RAM, the PIC32-BZ6 family provides ample memory for complex applications,
while its Secure Boot feature with an immutable root of trust ensures reliable and secure operation. Equipped
with a rich set of peripherals, including analog and digital signal processing, communication interfaces,
Quadrature Encoder Interface (QEl), and touch sensing, the PIC32-BZ6 family can support a wide range of
applications.

The PIC32-BZ6 family consists of AEC-Q100 Grade 1 (125°C) qualified SoCs, PIC32CX-BZ6, and global regulatory
certified, RF-ready modules, PIC32WM-BZ6x.


https://microchip.com

PIC32CX-BZ6 SoC Family Features

Operating Conditions

+  1.9-3.6V, -40°C to +125°C, DC to 128 MHz

AEC Q100 Grade 1 qualified with reduced parameters
+ 1.9-3.6V, —40°C to +105°C, DC to 128 MHz

AEC Q100 Grade 2 qualified

Core: 128 MHz ARM Cortex-M4F

«  3.40 Coremark®/MHz (with IAR Compiler)

+ 4 KB Combined Instruction Cache and Data Cache
+ 8-Zone Memory Protection Unit (MPU)
«  Thumb®-2 Instruction Set

+ Digital Signal Processing Application-Specific Extension (ASE) Rev
2

+ Nested Vector Interrupt Controller (NVIC)

+  Embedded Trace Module (ETM) with Instruction Trace Stream
+  CoreSight™ Embedded Trace Buffer (ETB)

* Trace Port Interface Unit (TPIU)

+ |EEE 754-Compliant Single Precision Floating Point Unit (FPU)
Memories

+ 64 KB ROM for Secure Boot

Support for asymmetric secure boot

+  3072-Bit eFuse

Secure boot key storage

Debug lock
* 2 MB On-Chip Self-Programmable Flash with:
Error Correction Code (ECC)

Prefetch module to speed up Flash accesses

20k cycles endurance (100k cycles with erase retry option)
and 20 years of data retention support

+ 72 KB Boot Flash Memory (18 Pages, 17 Pages for Security Hash
Enabled)

64 KB for User boot code configuration

8 KB for Flexible device configuration
* 512 KB Multi-Port Programmable QoS SRAM Main Memory
256 KB of ECC RAM option

32 KB of RAM space for CoreSight™ ETB debug usage when
enabled

Up to 64 KB of SRAM can be retained in Backup mode
+  Upto 4 KB of Tightly Coupled Memory (TCM)
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System
«  Power-on Reset (POR) and Brown-out Reset (BOR)
* Internal and External Clock Options

+ Integrated 16 MHz Crystal Oscillator with £30 ppm Stability and
External Crystal Support

+ External Interrupt Controller (EIC)

Up to four external interrupts
- One non-maskable interrupt
+ Extensive Debug and Trace Capabilities

2-Wire Serial Wire Debug (SWD) programming and
debugging interface

ETM trace interface pins for serial wire trace

Supported Connectivity Standards

+  Bluetooth® Low Energy SDK Qualified against Bluetooth® Core 6.0
» |EEE 802.15.4 MAC/PHY SDK for Custom Protocol Support

«  Capable of Zighee® 3.0

+ Thread 1.4

Power Supply

+ System-on-chip (SoC) Uses Low Dropout (LDO)

+ Integrated PMU with:

Buck (DC-DC/switching) mode; supports high power (PWM),
low power (PSM)

Modular Linear Differential Operator (MLDO) mode
+ Integrated On-Chip 1.5V LDO Regulator for eFuse

+ Integrated On-Chip 1.2V Low Dropout Regulators

+  PORand BOR on 3.3V and 1.2V Rails

* Run, Idle, Standby Sleep, Deep Sleep and Extreme Deep Sleep
Modes

+ SleepWalking Peripherals

2.4 GHz RF Transceiver

+ Integrated 2.4 GHz Ultra Low-Power RF Transceiver Shared
Between Bluetooth Low Energy and IEEE 802.15.4 Modems and
Link (MAC) Controllers

+ Integrated Transceiver (TRX) Switch and Balun with One Single-
Ended Radio Frequency Input/Output (RFIO) for Transmit (TX)/
Receive (RX)

* Hardware Radio Arbiter with Programmable QoS:

- The resolution is up to packet level

- Based on shared transceiver and antenna

+ High Efficiency Switching Power Amplifier (PA)

+  Programmable Transmit Output Power Ranges from -24 dBm to
+11 dBm with 1 dB Step Size

+  Supported Data Rates:

Bluetooth Low Energy 6.0: 2 Mbps, 1 Mbps, 500 kbps and
125 kbps

IEEE 802.15.4: 250 kbps
Proprietary 2.4 GHz: 2 Mbps, 1 Mbps and 500 kbps



Bluetooth
* Qualified against Bluetooth Core 6.0
+  Upto+11 dBm Programmable Transmit Output Power
+ Typical Receiver Power Sensitivity:

- Bluetooth Low Energy at 2 Mbps: -95 dBm

- Bluetooth Low Energy at 1 Mbps: -98 dBm

- Bluetooth Low Energy at 125 Kbps: =108 dBm

- Bluetooth Low Energy at 500 Kbps: =102 dBm
+ Bluetooth Low Energy Supported Features:

- Encrypted advertising data

- Security level characteristic

- Coding scheme selection

- Connection subrating

- Periodic advertising enhancement

- Channel classification enhancement

- Low energy power control

- 2Muncoded PHY

- Longrange coded PHY

- Channel selection algorithm #2

- Advertising extensions, offloads CPU with hardware based

scheduler
- High duty cycle non-connectible advertising
- Data length extensions
- Secure connections
- Privacy upgrades
- Robust to interference with wideband RSSI detector

+ ECDH P256 Hardware Engine for Bluetooth Pairing Link Key
Generation

+ AES128 Hardware Module for Real-Time Bluetooth Payload Data
Encryption

+ Bluetooth Qualification Test Facility (BQTF) Certification

+ Supports SIG Defined/Custom Bluetooth Low Energy Profiles
and Services

+ Bluetooth Low Energy Profiles:
- Bluetooth Low Energy peripheral and central roles

- Bluetooth Low Energy APIs for application layer to
implement standard or customized GATT based profiles/
services

- Alert notification service (Apple Notification Center Service
(ANCS))

- Proximity reporter and time information
- Multi-link and multi-role
+ Bluetooth Low Energy Services:
- Provisioning
- Over-the-Air firmware update (also known as OTA DFU)
- Advertisement/Beacon
- Personalized configuration

- Alert notification service
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IEEE 802.15.4

+ Capable of Zigbee 3.0, Thread 1.4, and proprietary 802.15.4
protocol stacks
Note: *Optional by firmware configuration.

*  PLCP Service Data Unit (PSDU) Data Rate: 250 Kbps
- Proprietary data rates: 500 Kbps, 1 Mbps and 2 Mbps

*  Programmable RX Mode
- RXsensitivity for 250 Kbps in Continuous mode: =103 dBm
- RXsensitivity in RPC mode: =100 dBm

- RPC mode provides lower power consumption in RX mode to
support California Green Energy Specification at the system
level

*  TXOutput Power up to +11 dBm
+ Hardware Assisted MAC
- Auto acknowledge
- Auto retry
- Channel access back-off
- Automated Frame Check Sequence (FCS)
- Automatic Address filtering
+ SFD Detection; Spreading; De-spreading; Framing; CRC-16
Computation
Independent TX/RX Buffers for Improved CPU Offloading
- 128-byte TX and 128-byte RX frame buffer
High Performance Peripherals
* 16-Channel Direct Memory Access Controller (DMAC)

- Built-in Cyclic Redundancy Check (CRC) with memory CRC
generation and monitors hardware support

«  OneQSPI
- Execute-In-Place (XIP) support
- Dedicated AHB memory zone
Low-Cost Controllerless (LCC) Graphics Solutions
+  Supports RGB332 8-bit color with 480x272 TFT display
12C for maxTouch Control

+ DMA and GPIO Pins for 8-bit Pixel Transmission and
Synchronization ®

Cryptography

+ Standard AES Encryption and Decryption with Key Sizes of 128
bits, 192 bits and 256 bits with Hardware Accelerator

+ Standard SHA Hash Algorithms, Including SHA-256 and SHA-384
with Hardware Supported

*  RSA Encryption and Decryption with Key Sizes of 1024 bits and
2048 bits

» Elliptic Curve Digital Signature Algorithm (ECDSA) Using All
Supported NIST Curves

* NIST 800-90B Compliant True Random Number Generator (TRNG)
* Integrated Scatter Gather DMA



System Peripherals .
+ 32-Channel Event System
- All channels can be connected to any event generator .
- All channels provide a pure asynchronous path
- Twelve channels support synchronous and re-synchronous *

»  Six Serial Communication Interfaces (SERCOM), each
Configurable to Operate as:

- Universal Synchronous Asynchronous Receiver Transmitter
(USART) with full duplex and single-wire half duplex
configuration
- 1507816
- Local Interconnect Network (LIN) Commander/Responder .
RS485

- PPCupto1MHz

- Serial Peripheral Interface (SPI)
- SPl inter-byte space

+ One SERCOM Configured as I?C-Only Interface

+ Ten 16-Bit Timers/Counters (TC), Each Configurable as:
- 16-bit TC with two compare/capture channels
- 8-bit TC with two compare/capture channels

- 32-bit TC with two compare/capture channels by pairing
two TCs

*  Two 24-Bit Timer/Counters for Control (TCC) with Extended .
Functions:

- Up to six compare channels with optional complementary
output

- Generation of synchronized Pulse Width Modulation
(PWM) pattern across port pins :

- Deterministic fault protection, fast decay and configurable *
dead-time between complementary output .

- Dithering to increase resolution up to 5 bits and reduce .
quantization error

*  One 16-Bit Timer/Counters for Control (TCC) with Extended
Functions:

- Up to two compare channels with optional complementary
output

* 34 PWM Channels: 6 Channels x 2 from 24-bit TCC, 2 Channels .
from 16-bit TCC, and 10 x 2 Channels from TC

+  32-Bit Real Time Counter (RTCC) with Clock/Calendar Function

- Up to four wake-up pins with tamper detection and
debouncing filter

+  Watchdog Timer (WDT) with Window Mode

+  Deadman Timer (DMT)

* Frequency Meter (FREQM)

+ Configurable Custom Logic (CCL) with Two Look-up Table (LUT)
+ One 7-Bit General Purpose Digital-to-Analog Converter (DAC)

+  Two 12-Bit, up to 1 Msps Analog-to-Digital Converter (ADC) SAR
Core with up to 19 Analog Channels: .

- Differential and single-ended input

1/0

- Automatic offset and gain error compensation .

+ Up to Two Analog Comparator (AC) with Window Compare
Function
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Up to 18 Capacitive Voltage Divider (CVD) Channels for Touch
Button Support (Using Shared ADC SAR Core)

One Temperature Sensor (Die Temperature) Built into Wireless
Subsystem

Two Controller Area Network with Flexible Data Rate (CAN-FD)
Ports with Dedicated Direct Memory Access (DMA) and 16 Buffers,
16 Filters and 3 Masks

- 1SO11898-1:2015 and CAN FD 1.0 compliant, supports up to
64 data bytes

- Arbitration bit rate up to 1 Mbps
- Data bit rate up to 10 Mbps
Supports USB Full-Speed and Low-Speed Compliance
- Port with up to eight dedicated DMA channels
Ethernet MAC (ETH)
- Compatible with IEEE Standard 802.3

- 10/100 Mbps Reduced Media Independent Interface (RMII)
with dedicated DMA

- 802.1AS and IEEE 1588-2008 Precision Time Protocol (PTP)
compliant for precision clock synchronization and TSU
support

- |EEEB02.3AZ/AF/PoE compliant for energy efficiency
- Wake on Local Area Network (LAN) support

One Quadrature Encoder Interface (QEl)

Oscillators

16 MHz, £30 PPM Crystal/Resonator Oscillator or External Clock
(POSCQ) for 2.4 GHz RF Transceiver

Shared System Phase-Locked Loop (PLL) with RF Subsystem
50 MHz Ethernet Phase-Locked Loop (EPLL)

96 MHz USB Phase-Locked Loop (UPLL)

32.768 kHz Ultra-Low Power Internal Oscillator (LPRC)

Higher Accuracy 32.768 kHz, +250 ppm Clock Options
- 32 kHz clock derived from POSC

32.768 kHz crystal/resonator oscillator (SOSC)
- External 32.768 kHz clock source
8 MHz Internal RC Oscillator (FRC)

Peripheral Pin Select (PPS) Support

23 1/0s with high-current sink/source

Configurable Open-Drain Output on Digital I/0 Pins
Up to 54 Programmable 1/0 Pins

DC Specification

Electrostatic Discharge (ESD) Protection
- Human Body Model (HBM): 2 kV (min)

- Charged Device Model (CDM): 500V (min)
Boot time®®: ~7.1 ms

Package

PIC32CX2501BZ62132
- 132-pin DQFN
- Size: 10 mm x 10 mm x 0.9 mm



Notes:
1. Detailed description is available in DS01387A.

2. The numbers are design targets only and subject to change after device characterization is complete.
3. The time from Reset release until control is transferred to the Flash without code authentication.

PIC32WM-BZ6 Module Features

The following section lists the PIC32WM-BZ6 Module-related features, which complement SoC features.
PIC32WM-BZ6 Module Variants

* PIC32WM-BZ6204 Based on PIC32CX2501BZ62132 SoC
- PIC32WM-BZ6204UE (u.FL Antenna with Embedded Crypto)

- PIC32WM-BZ6204UC (u.FL Antenna with Trust&GO)
Antenna
+ External Antenna
Clock Management
* Integrated 16 MHz POSC
Advanced Analog

+ Two 12-Bit ADC up to 1 Msps Conversion Rate
- Upto 19 analog channels (PIC32WM-BZ6204)
+ CVD Touch Support Using Shared ADC, with up to 18 Rx/Tx Channels for Touch Measurement
« 7-Bit General Purpose DAC
Input/Output
+ Up to 54 GPIO Pins (PIC32WM-BZ6204)
Package and Operating Conditions
* PIC32WM-BZ6204 Module Package:
- 83-pin SMD package with Shield CAN
- Size: 15.5 mm x 20.7 mm x 2.8 mm
* Operating Conditions:
- 1.9-3.6V
- Operating temperature: -40°C to +85°C
To be Certified
+  PIC32WM-BZ6204 Module Certified to FCC, ISED, CE, UKCA, MIC, KCC, NCC and SRRC Radio Regulations
+ Bluetooth SIG
* RoHS and REACH Compliant
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1. Ordering Information

This chapter provides the ordering information of the PIC32CX-BZ6 SoC and the PIC32WM-BZ6
Module.

1.1. PIC32CX-BZ6 SoC Ordering Information
The following table describes the ordering information of the PIC32CX-BZ6 SoC.

Table 1-1. PIC32CX-BZ6 SoC Ordering Details

PIC32CX2051BZ62132 132-pin and DQFN (10 32-bit ARM®Cortex™-M4 with  P1C32CX2051BZ62132-1/3WW
mm x 10 mm x 1 mm) ~
MCU Bluetooth® / 802.15.4 PIC32CX2051BZ62132-E/3WW
Connectivity PIC32CX2051BZ262132T-1/3WW
PIC32CX2051BZ62132T-E/3WW

The following figure illustrates the details of the PIC32CX-BZ6 ordering information.

Figure 1-1. PIC32CX-BZ6 Ordering Information

PIC32 CX 20 51 BZ 62 132 T -/E 3WW

Microchip Brand A

Product Family
CX = Mid Performance (CM4)

2 MB Flash Size

512 KB RAM Size

Family
Bluetooth® Low Energy / 802.15.4

Product Variant

Pin Count
132 Pin Device

Tape and Reel Flag

Temperature Range
-l=-40t0 85°C
-E=-40t0125°C

Package

1.2. PIC32WM-BZ6 Module Ordering Information
The following table describes the ordering information of the PIC32WM-BZ6 Module.
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Table 1-2. PIC32WM-BZ6 Module Ordering Details

Model Name Module SoC Description Regulatory Ordering Code
Certification

PIC32WM-BZ6204UE PIC32CX2051BZ62132- Wireless module FCC, ISED, CE PIC32WM-BZ6204UE-I|
1/3WW Bluetooth LE/802.15.4
WBZ653UE-I, with U.FL
connector, dimension is
19 mm x 25 mm x 2.75
mm

The following figure illustrates the details of the PIC32WM-BZ6 Module ordering information.

Figure 1-2. PIC32WM-BZ6 Module Ordering Information

PIC32 WM -BZ 62 04 UE -l

Microchip Brand 4

Wireless Module

o Family
Bluetooth Low Energy/802.15.4

Product Variant

SoC
04 =132 PinIC

Antenna
UE = U.FL

Temperature Range
-l =-40to +85 °C
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Configuration Summary

Table 2-1. PIC32CX-BZ6 and PIC32WM-BZ6 Family Features - Memory and Package

PIC32CX2051BZ62132 132 DQFN
PIC32CX2051BZ62064 64 2048 512 3072 64 VQFN
PIC32CX2051BZ66048 48 QFN

Table 2-2. PIC32CX-BZ6 and PIC32WM-BZ6 Family Features - Peripherals

Peripherals

Device

SERCOM

TC (16-bit)/Compare (Channels)

TCC (24-bit/16-bit)

USB2.0 OTG-FS /LS

EMAC (10/100)
IEEE 1588 PTP
IEEE 802.3az (EEE)

DMA Channels

CCL/LUT

Frequency Measurement

Event System (Channels)

External Interrupt Lines

GPIO Pins

PIC32CX2051BZ62132 : 11114 54
PIC32CX2051BZ62064 10 21 2 16 1720 Y Y 32 4 42
PIC32CX2051BZ66048 5 0 0 0 O 29

Note:

1. CCL/LUT =1/2, means 1 CCL with 2 LUT

Table 2-3. PIC32CX-BZ6 and PIC32WM-BZ6 Family Features - Analog, Security and Wireless

Device

Analog Comparators/Channels

ADC 12-bit SAR Cores

ADC (Channels)

Temperature Sensor

Public Key Cryptography

ICM (SHA1/SHA224/SHA256)

Secure Hash Function

Max TX Power (dBm)

Bluetooth®

802.15.4

BT/802.15.4 Co-existence (Radio Arbiter)

PIC32CX2051BZ62132 19 18
PIC32CX2051BZ62064 Y 2 14 13 1 Y Y Y Y Y 11 Y Y Y
PIC32CX2051BZ66048 9 8
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3. PIC32CX-BZ6 SoC Description
This chapter illustrates the block diagram of the PIC32CX-BZ6 SoC.

3.1. PIC32CX-BZ6 SoC Block Diagram

The following figure illustrates the block diagram of the core and peripheral modules in the
PIC32CX-BZ6 SoC.

Figure 3-1. PIC32CX-BZ6 SoC Block Diagram

AVDD VDD

PORT A-E

16 MHz XTAL

SWCLK

swo
TRACECLK
TRACEDATAX
SWDIO

Efuse_1p5V

Port-n

24-bit i

’ Serial
SysTick Wire
Cortex®-M4F CPU || (SWD)
WDSP, 128 MHz

Single Bank Flash

—
3
c

v

Flash Controller

SRAM

ETM-Coresight ETB| | pgy Co?]mler _ Control
MPU | FPU Pre-fetch Cache (16 Channel)

CM4 Cache |
Cil415 ||
AHB High Speed Bus Matrix

AHB-APB
Bridge A Al

Bridge D

Timer/Counter for JN—G asiox VDDBKUPCORE
Control (TCC) (x3) CAN-FD (x2)

Timer/Counter WOX
(TC) (x8)

CCLIO
. SERCOM (x4) PRas

PORT A-E

Timer/Counter
(x2)

Ox

PORT A-E

NMI

EXTINTx
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4. PIC32WM-BZ6 Module Description

The PIC32WM-BZ6 modules are fully certified wireless modules built around PIC32CX-BZ6 SoC. The
PIC32WM-BZ6 modules integrate a 16 MHz crystal, in addition to the circuits for power supply
decoupling, RF matching and the U.FL connector for external antenna (PIC32WM-BZ6UE).

The operating voltage range for the PIC32WM-BZ6 Module is 1.9-3.6V. The following figure
illustrates the PIC32WM-BZ6 Module block diagram and various peripherals supported by the
module.

Figure 4-1. PIC32WM-BZ6 Module Block Diagram

PIC32WM-BZ620X
Module PIC32CX-BZ6 SoC PCB and dipole

antenna with
RF Matching

u.FL provision
Public Key Crypto Circuit

HASH

Bandgap Proprietary Modulation

- I12C/SPI/USART

Cortex® M4 i i
cPuwpsp [ Ethemnet !
R < | o I i

}

|
GPIO/EIC GPIO '

PWM Timer/Counter

System
Peripherals

SRAM

Analog Pins

4.1. Basic Connection Requirement

The PIC32WM-BZ6 modules require attention to a minimal set of device pin connections before
proceeding with development.
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Figure 4-2. Module Basic Connection and Interface Diagram for PIC32WM-BZ6204 Module
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L = A PD7 PD7
GND GND BI0 | A2
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PA3 PA3 PBI2 (—p PBI2
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B PAO [ PAC
~ia ] PBIO PAL o PA
B2| PEA PA2 (5 PA2
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4.1.1. Power Pins
It is recommended that a bulk and a decoupling capacitor be added at the input supply pin (Vpp,
Aypp and GND pins) of the PIC32WM-BZ6 Module.

+ The recommendation is to have a 4.7 yF on the Aypp pin, 4.7 yF and a 0.1 pF on the Vpp pin.

+ The value of the capacitors are based on typical application requirements and are the minimum
recommended values. Depending on the application requirement (in other words, a noisy power
line or other known noise sources), the user can adjust the values of the capacitor to provide a
clean supply to the module.

+ Place all the capacitors close to the module power supply pins.
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Figure 4-3. Recommended Module Power Supply Connections

VDD

T AVDD
1

J—cz“) ca
Tor  Toow Gl

GND GND

Notes:
1. The value of the C2 and C3 capacitors can vary based on the application requirement.

2. Place the C2 and C3 capacitors close to the module pin.

4.1.2. Master Clear (MCLR) Pin
The MCLR pin provides two specific device functions:
+ Device Reset
+ Device programming and debugging

Pulling the MCLR pin low, generates a device Reset. Module Basic Connection and Interface Diagram
illustrates a typical MCLR circuit (see Module Basic Connection and Interface Diagrams in the Basic
Connection Requirement from Related Links).

The PIC32WM-BZ6 module has sufficient filtering (0.1 pF) and pull-up (10k) on the Reset line. On a
typical application, there is no need for extra filtering on this pin.

Figure 4-4. Example of MCLR Pin Connections

Voo PIC32WM-BZ620X

Notes:

1. 470Q < R1 <1 kQ limits any current flowing into MCLR from the external capacitor C, in the
event of MCLR pin breakdown, due to Electrostatic Discharge (ESD) or Electrical Overstress (EOS).
Ensure that the MCLR pin V|4 and V,,_specifications are met without interfering with the Debug/
Programmer tools.

2. The capacitor can be sized to prevent unintentional Resets from brief glitches or to extend the
device Reset period during POR.

Related Links

Basic Connection Requirement

4.1.3. SWD Lines

For SWD programming and debugging purposes, use the CM4_SWCLK, CM4_SWDIO and CM4_SWO
pins. The recommendation is to use the CM4_SWCLK and CM4_SWDIO pins for the PIC32WM-BZ6
Module for SWD as the default configuration (CM4_SWO can be optional).

Keep the trace length between the SWD pins of the PIC32WM-BZ6 Module and the SWD header as
short as possible. If the SWD connector is expected to experience an ESD event, a series resistor is
recommended with the value in the range of a few tens of Qs, not to exceed 100Q.

23
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4.1.4.

4.1.4.1.

4.2.

4.3.

Note: Provide an option for adding an external pull-up on SWD lines.

Unused 1/0 Pins

The recommendation is not to allow the unused I/0 pins to float as inputs. The user can configure
them as inputs and pulled up. Alternatively, depending on the application, they can be pulled down
as well.

GPIO Pins/PPS Functions

Most of the PIC32WM-BZ6 Module pins can be configured as GPIOs pins or for PPS functionality. To
find the functionality supported by each of these GPIOs, see I/0 Ports and Peripheral Pin Select (PPS)
from Related Links. The recommendation is to add a series resistor on the host board for all GPIOs,
mainly critical high-frequency pins and clocks for EMI considerations. The value of the series resistor
depends on the actual pin configuration. The user must place these resistors close to the module.
Example of Host Board on Top Layer illustrates the placement of the series resistor; see the Example
of Host Board on Top Layer figure in the PIC32WM-BZ6 Module Routing Guidelines from Related Links.

Related Links

PIC32WM-BZ6 Module Routing Guidelines
I/0 Ports and Peripheral Pin Select (PPS)

PIC32WM-BZ6 Module Placement Guidelines

+ For the best PCB antenna performance, the PIC32WM-BZ6 Module must be placed at the edge of
the host board.

+ Alow-impedance ground plane for the PIC32WM-BZ6 Module ensures the best radio
performance (best range and lowest noise). The ground plane can be extended beyond the
minimum recommendation as required for the host board EMC and noise reduction.

+ Exposed GND pads on the bottom of the PIC32WM-BZ6 Module must be soldered to the
host board (see Example of Host Board on Top Layer figure in the PIC32WM-BZ6 Module Routing
Guidelines from Related Links).

+ A PCB cutout or a copper keepout is required under RF test point. See PIC32WM-BZ6 Module
Packaging Information from Related Links.

+ Copper keepout areas are required on the top layer under voltage test points. See PIC32WM-BZ6
Module Packaging Information from Related Links.

+ On the other hand, the entire region except the exposed ground paddle can be solder-masked.
Related Links

PIC32WM-BZ6 Module Packaging Information
PIC32WM-BZ6 Module Routing Guidelines

PIC32WM-BZ6 Module Routing Guidelines
« Use the multi-layer host board for routing signals on the inner layer and the bottom layer.

+ The top layer (underneath the module) of the host board must be grounded with as many GND
vias as possible.

+ Avoid fan-out of the signals under the module or antenna area. Use a via to fan-out signals to the
edge of the PIC32WM-BZ6 Module.

+ For a better GND connection to the PIC32WM-BZ6 Module, solder the exposed GND pads of the
PIC32WM-BZ6 Module on the host board.

+ For the module GND pad, use a GND via of a minimum 10 mil (hole diameter) for good ground to
all the layers and thermal conduction path.

* The recommendation is to have a series of resistors on the host board for all GPIOs. Place these
resistors close to the PIC32WM-BZ6 Module.
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Place the SOSC crystal (32.768 kHz) on the host board close to the PIC32WM-BZ6 Module and
follow the shortest trace routing length with no vias.

USB differential pair signals are 90Q impedance controlled on the PIC32WM-BZ6 Module PCB
and the same must be followed on the host board.

4.4, PIC32WM-BZ6 Module RF Considerations

The product design, environment and application significantly affect the overall performance of
the system. The product designer must ensure system-level shielding (if required) and verify the
performance of the product features and applications.

The following are the guidelines to consider for optimal RF performance:

Position the PIC32WM-BZ6 module in a noise-free RF environment; keep it far away from high-
frequency clock signals and any other sources of RF energy.

Do not shield the antenna with any metal objects.
The power supply must be clean and noise-free.

Ensure that the width of the traces routed to GND, VDD rails are sufficiently large for handling
peak TX current consumption.

Note: The PIC32WM-BZ6 module includes RF shielding on top of the board as a standard
feature.

4.5, PIC32WM-BZ6 Module Antenna Considerations

4.5.1. External Antenna Placement Recommendations
The user must apply the following recommendations for the placement of the antenna and its cable:

Do not route the antenna cable over circuits generating electrical noise on the host board or
alongside or underneath the module. The recommendation is to route the cable straight out of
the module.

Do not place the antenna in direct contact with or in close proximity to the plastic casing/objects.
(Except when the selected antenna specifically recommends it.)

Do not enclose the antenna within a metal shield.

The user must keep any components capable of radiating noise, signals or harmonics in the
2.4-2.5 GHz frequency range away from the antenna, and, if feasible, provide shielding for
such components. Any noise radiated from the host board in this frequency band degrades the
sensitivity of the module.

Place the antenna at a distance greater than 5 cm away from the module. The following figure
illustrates the antenna keep-out area where the antenna must not be placed.

These recommendations are based on an open-air measurement and do not take into account any
metal shielding of the customer end product. When a metal enclosure is used, the antenna can be
located closer to the PIC32WM-BZ6 Module.

The following figure illustrates how to route the antenna cable depending on the location of the
antenna with respect to the PIC32WM-BZ6 PCB. There are two possible options for the optimum
routing of the cable.
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4.5.1.1.

Figure 4-5. PIC32WM-BZ6 Antenna Placement Guidelines

5cm from board edge

Preferred cable routing directions

A
\4

5cm from board edge

Note: These are generic guidelines and the recommendation is that the customers can check and
fine-tune the antenna positioning in the final host product based on RF performance.

External Antennas

The PIC32WM-BZ6204UE/PIC32WM-BZ6204UC Modules have a small surface mount U.FL connector
for an external antenna connection. The choice of antenna is limited to the antenna types that the
module was tested and approved for regulatory certification.

The PIC32WM-BZ6204UE/PIC32WM-BZ6204UC Modules are approved to use with the antennas
listed in the following table. It is permissible to use a different antenna, provided it is the same
antenna type, has the same antenna gain (equal or less than) and similar in-band and out-of-band
characteristics are present (refer to antenna specification sheet for cutoff frequencies).

If other antenna types are used, the OEM installer must conduct the necessary assessments and
authorize the antenna with the respective regulatory agencies and ensure compliance.

Table 4-1. Approved External Antenna List with Antenna Gain for PIC32WM-BZ6204UE/PIC32WM-BZ6204UC
Module

Antenna| Part Number Manufacturer Antenna | Antenna | Cable Regulatory

No. Gain at Certification
2.4G FCC/ CE
(dBi) ISEDQB)

1 ANT-2.4-LPW-125 Linx Technologies 2.8 Dipole 125 X X

2 RFA-02-L2H1 Aristotle 2 Dipole 150 X X

3 RFA-02-C2H1-D034 Aristotle 2 Dipole 150 X X

4 RFA-02-D3 Aristotle 2 Dipole 150 X X
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4.6.

4.6.1.

Table 4-1. Approved External Antenna List with Antenna Gain for PIC32WM-BZ6204UE/PIC32WM-BZ6204UC
Module (continued)

Antenna| Part Number Manufacturer Antenna | Antenna | Cable Regulatory
No. Gain at

2.4G

s
5 RFDPA870910IMAB308 Walsin 2.04 Dipole 100 X X
6 W1049B030 Pulse 2.85 Dipole 76 X X
7 RFDPA870920IMLB301 Walsin 1.84 Dipole 200 X X
8 RFDPA870920IMAB302 Walsin 1.82 Dipole 200 X X
9 RFDPA870920IMAB305 Walsin 1.82 Dipole 200 X X
10 RFDPA870915IMAB306 Walsin 1.82 Dipole 150 X X
11 FXP840.07.0055B TAOGLAS 3.35 Flex PCB 55 X X
12 YFO026AA Quectel 2.1 Flex PCB 100 X X
13 FXP70.07.0053A TAOGLAS 1.1 Flex PCB 53 X X
14 RFA-02-P05-D034 Aristotle 2 PCB 150 X X
15 RFA-02-P33-D034 Aristotle 2 PCB 150 X X
Notes:

1. ‘X' denotes the antennas covered under the certification.

2. Ifthe end product using the module is designed to have an antenna port that is accessible to the end user, a unique
(non-standard) antenna connector (as permissible by FCC) must be used (for example, RP (Reverse Polarity)-SMA
socket).

3. If an RF coaxial cable is used between the module RF output and the enclosure, a unique (non-standard) antenna
connector must be used in the enclosure wall to interface with the antenna.

4. Contact the antenna vendor for detailed antenna specifications to review the suitability to the end product operating
environment and to identify alternatives.

PIC32WM-BZ6 Module Reflow Profile Information

The PIC32WM-BZ6 Module was assembled using the IPC/JEDEC J-STD-020 standard lead-free reflow
profile. The PIC32WM-BZ6 Module can be soldered to the host board using standard leaded

or lead-free solder reflow profiles. To avoid damaging the module, adhere to the following
recommendations:

+ For solder reflow recommendations, refer to the AN233 Solder Reflow Recommendation Application
Note (DS00233).

+ Do not exceed a peak temperature (TP) of 250°C.

+ For specific reflow profile recommendations from the vendor, refer to the Solder Paste Data Sheet.

* Use no-clean flux solder paste.

+ Do not wash as moisture can be trapped under the shield.

+ Use only one flow. If the PCB requires multiple flows, apply the module on the final flow.

Cleaning

The exposed GND pad helps to self-align the module, avoiding pad misalignment. The
recommendation is to use the no clean solder pastes. Ensure full drying of no-clean paste fluxes as
a result of the reflow process. As per the recommendation by the solder paste vendor, this requires
longer reflow profiles and/or peak temperatures toward the high end of the process window. The
uncured flux residues can lead to corrosion and/or shorting in accelerated testing and possibly the
field.
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http://ww1.microchip.com/downloads/en/appnotes/00233d.pdf

4.7. PIC32WM-BZ6 Module Assembly Considerations

The PIC32WM-BZ6 module is assembled with an EMI shield to ensure compliance with EMI emission
and immunity rules. The EMI shield is made of a tin-plated steel (SPTE) and is not hermetically
sealed. Use the solutions such as IPA and similar solvents to clean this module. The user must never
use cleaning solutions containing acid on the module.

4.7.1. Conformal Coating
The modules are not intended for use with a conformal coating, and the customer assumes all risks
(such as the module reliability, performance degradation and so on) if a conformal coating is applied
to the modules.
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5. Pinout and Signal Descriptions List

This following table provides detailed signal names classified by the peripherals along with the
device pinout for the PIC32CX-BZ6 and the PIC32WM-BZ6 Module.

Table 5-1. Pinout and Signal Descriptions List

20C (PIC32CX25018262132) gAZOGdZL:)I:)(PIGZWM- _

A730)

Al

B1
A2
B2
A3
B3
A4
A5
B4
A6
B5
A7
B6
A8
B7
A9
B8
A10
B9
A1
B10
A12
B11
A13
B12
Al4
A15
B13
A16
B14
A17
B15
A18
A19
B16
A20
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A7, A10, A13, A24, A33,
A42, A43, A49, B26

A34, A35, A36, A37, A38,
A39, A40, A41, B30, B31,
B32, B33

GND

No connection

No connection

No connection
QSPI_DATAO/RTC_IN3/RPA0/IOCAQ/RAQ
pmu_vddio/vpmu_vddc (PMU Core circuit power; 1.9-3.6V)®)
No connection
QSPI_SCK/RTC_IN2/RPA1/I0OCA1/RA1
QSPI_DATA3/RTC_IN1/RPA2/10CA2/RA2
SERCOMO_PADO/RPA5/IOCA5/RAS
RPD0/IOCDO/RDO

RPD1/I0CD1/RD1

FAVdd/VDDIO®9)

No connection

SERCOMO_PAD1/RPA6/I0OCA6/RA6

No connection
VBUSON/SERCOM1_PADO/TRCLK/RPA7/IOCA7/RA7
No connection
CANO_TX/SERCOM1_PAD1/RPA8/I0CA8/RA8

No connection
CANO_RX/RTC_INO_ALT/SERCOM1_PAD2/RPA9/I0OCA9/RA9
No connection

VDDIO®9)

No connection
RTC_OUT_ALT/SERCOM1_PAD3/RPA10/I0CA10/RA10
QSPI_DATA1/RPB12/I0CB12/RB12
GMAC_GCRS_DV/RPE2/IOCE2/RE2
GMAC_GTXEN/RPC9/I0CC9/RC9
GMAC_GRXER/RPC8/10CC8/RC8
RPC10/10CC10/RC10

RPE3/I0OCE3/RE3

No connection

No connection

No connection

No connection

No connection

No connection
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Table 5-1. Pinout and Signal Descriptions List (continued)

20C (PIC32CX25018262132) gAZOGdZL:)I:)(PIGZWM- _

B17 B28 INTO/SERCOMO_PAD2/CM4_SWDIO/RPB9/I0CB9/RB9
A21 B16 RTC_EVENT/QSPI_CS/RPB13/10CB13/RB13
B18 A21 USBID/RTC_OUT/SERCOMO_PAD3/RPA4/I0CA4/RA4
A22 A32 CM4_SWCLK/RPB8/IOCB8/RB8
B19 B25 GMAC_GRXO0/12C_SERCOM_PAD1/ANNO/RPA14/I0CA14/RA14
A23 A29 GMAC_GRX1/12C_SERCOM_PADO/RPA13/I0CA13/RA13
A24 — VDDIO®?)
B20 — VDDIO®2)
A25 A30 GMAC_GREFCLKOUT/SERCOM2_PAD3/RPC1/I0CC1/RC1
B21 A31 GMAC_GTX0/SERCOM2_PAD2/RPC0/I0CC0/RCO
A26 B27 GMAC_GTX1/SERCOM2_PAD1/RPE1/IOCE1/RE1
B22 B20 SERCOM2_PADO/RPEQ/IOCEO/REQ
A27 A18 ANAO/QSPI_DATA2/RPB11/I0CB11/RB11
B23 — No connection
A28 B21 USBOEN/ANO/RPB10/10CB10/RB10
B24 — No connection
A29 — No connection
B25 — No connection
A30 — No connection
B26 — No connection
A31 — CLDO_IN (Secondary digital power supply; 1.2V + 5%)
Connect this pin to CLDO_OUT pin with 1 pF capacitor to ground
B27 — No connection
A32 — X0_n
B28 — No connection
A33 — Xo_p
B29 — No connection
A34 — VDD_RF (RF block power supply)
Connect this pin to RFLDO_OUT pin with 1 pF to ground
B30 — No connection
A35 — No connection
A36 — No connection
A37 — No connection
A38 — No connection
B31 — No connection
A39 — CLDO_OUT (Core LDO power supply; 1.2V + 5%)
Connect this pin to a 1 pF decoupling capacitor
B32 — No connection
A40 — RFLDO_OUT (RF LDO power supply; 1.2V)
Connect this pin to VDD_RF pin with a 1 yF decoupling capacitor
B33 — No connection
A41 — CLDO_BUCK (RF/DIG CLDO supply);

Filtered version of PMU output; connect 1 pF decoupling capacitor

B34 — No connection
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Table 5-1. Pinout and Signal Descriptions List (continued)

20C (PIC32CX25018262132) gAZOGdZL:)I:)(PIGZWM- _

A42

B35
A43
B36
Ad4
B37
A45
B38
Ad6
B39
A47
B40
A48
B41
A49
B42
A50
B43
A51
B44
A52
B45
A53
A54
A55
A56
B46
A57
B47
A58
B48
A59
B49
B50
A60
B51
A61
B52
A62

A63
B53
Ac4
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A45
Ad4
B18
A4
B6

B4
B12
B2
B3
A48
A46
A3
A47

A1
B29

A5
A1

B8
A9
B1

B5
A2
A6

BUCK_PA (RF PA supply);
Filtered version of PMU output; connect a 1 pF decoupling
capacitor

No connection

RF_IO

No connection

No connection
CVDTO/CVDRP16/CVD16/AN16/RPD2/I0CD2/RD2
CVDT14/CVDRP14/CVD14/AN14/RPE6/IOCE6/RE6
ANBO/RPE5/IOCE5/RE5

RPE4/IOCE4/RE4

RPC11/10CC11/RC11

VDDIO®9)
CVDT2/CVDR2/CVD2/AN2®)/RPB6/I0CB6/RB6
RTC_INO/ANN1/DACOUT/RPA3/I0CA3/RA3
AC_AINO/CVDT6/CVDRP6/CVD6/AN6/RPB2/I0CB2/RB2
CVDT8/CVDRP8/CVD8/ANS()/RPB4/I0CB4/RB4
CVDT9/CVDRP9/CVD9/AN9/RPD3/I0OCD3/RD3
CVDT11/CVDRP11/CVD11/AN11/RPD5/I0CD5/RD5
AC_AIN1/CVDT7/CVDR7/CVD7/AN7/RPB3/IOCB3/RB3
VBUS

No connection

Avdd

RPA15/I0CA15/RA15

No connection

No connection

No connection

No connection
LVDIN/CVDT3/CVDRP3/CVD3/AN3/CM4_SWO/RPB7/10CB7/RB7
CVDT10/CVDRP10/CVD10/AN10/RPD4/I0CD4/RD4
No connection

VDDIO/VUSB3V3(@9)
CVDT16/CVDRP17/CVD17/AN17/RPB15/10CB15/RB15
CVDT17/CVDRP18/CVD18/AN18/RPB14/I0CB14/RB14
AC_AIN2/CVDT4/CVDRP4/CVD4/AN4/RPB0/IOCB0O/RBO
No connection

D+
AC_AIN3/CVDT5/CVDRP5/CVD5/AN5/RPB1/I0CB1/RB1
D-

No connection

PLL_ VDD
Connect to SOC_LDO_VDD with 100 nF to ground

SOC_LDO_VDD
No connection
SOC_LDO_VDD
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Table 5-1. Pinout and Signal Descriptions List (continued)

20C (PIC32CX25018262132) gAZOGdZL:)I:)(PIGZWM- _

B54 — No connection

A65 A28 GMAC_GMDIO/CVDT12/CVDRP12/CVD12/AN12/RPD6/I0CD6/RD6
B55 B24 GMAC_GMDC/CVDT13/CVDRP13/CVD13/AN13/RPD7/10CD7/RD7
A66 B9 CVDT15/CVDRP15/CVD15/AN15/RPC7/I0CC7/RC7

B56 A4 CVDT1/CVDRP1/CVD1/AN165)/RPB5/I0CB5/RB5

A67 B11 MCLR

B57 B7 SOSCI/RPA11/RAT1¢

A68 A8 SOSCO/RPA12/RA12(4)

A69 — PMU_MLDO_OUT

B58 — No connection

A70 — vpmu_vddp®)

B59 — No connection

A71 — No connection

B60 — PMU_BK_LX

Connect 4.7 pH shielded inductor with 10 pF and 100 nF
decoupling capacitor

A72 — No connection
Notes:
1. The remappable peripherals can use all GPIOs (RPAn, RPBn, RPCn, RPDn, and RPEN) via PPS.

2. All GPIOs (RPAN, RPBn, RPCn, RPDnN, and RPEN) can be used for I/0 Change Notification (IOCAn, IOCBn, I0OCCn, I0CDn,
and IOCEn).

3. Connect the metal paddle at the bottom of the device to the system ground.
4. If not using SOSC, use this pin as an input-only pin.

JTAG is the default functionality on these pins. It is recommended to write ‘0’ to the CFGCONO.JTAGEN register during
application initialization to use these pins for regular GPIO functionality.

A pull-up resistor (10K) on the SWCLK pin is critical for reliable operation.

For more details on power supply pin connections and the filtering components, refer to the Design Package available
on the product page.

Provide filtered version of main supply input.
Connect a 100 nF decoupling capacitor to this pin.

10. These I/O pins are 5.5V tolerant: NMCLR, PAO, PA1, PA2, PA4, PA5, PA6, PA7, PA8, PA10, PA13, PA15, PB3, PB12, PB13,
PCO, PC1, PC8, PC9, PC10, PC11, PDO, PD1, PEO, PE1, PE2, PE3 and PE4.

All other I/0 pins are 3.3V tolerant.
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6.2.

6.3.

1/0 Ports and Peripheral Pin Select (PPS)

Overview

General purpose 1/0 (GPIO) pins allow the PIC32CX-BZ6 devices to monitor and control other
devices. To add flexibility and functionality, some pins are multiplexed with alternate function(s).
These functions depend on which peripheral features are on the device. In general, when a
peripheral is functioning, do not use that pin as a general purpose I/0 pin. For more details on

pin multiplexing, see GPIO Pins/PPS Functions from Related Links. There are default priorities for each
GPIO pin as well. For details on priorities, see Function Priority for Device Pins from Related Links.
Note: The fuse values stored in Boot Flash memory (NVR) can be used to alter the power-on default
function for certain GPIO pin. See System Configuration and Register Locking (CFG) from Related Links.

Related Links

GPIO Pins/PPS Functions

Function Priority for Device Pins

System Configuration and Register Locking (CFG)

Features

The following are some of the key features of the I/0 ports:

+ Individual Output Pin Open-Drain Enable/Disable

+ Individual Input Pin Weak Pull-Up and Pull-Down

« Monitoring Selective Inputs and Generate Interrupt After Detecting Change in Pin State
+ Operation During Sleep and Idle Modes

+ Fast Bit Manipulation Using CLR, SET and INV Registers

« Slew Rate Control (Not Available on All Devices)

+ Flexibility for Peripheral Pin Remapping Through PPS

Block Diagram
The following figure illustrates a block diagram of a typical multiplexed /0 port.
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6.4.

6.4.1.
6.4.1.1.

6.4.1.2.

Figure 6-1. Typical Multiplexed Port Structure Block Diagram

Peripheral Module

Peripheral Module Enable
Peripheral Output Enable PPS Control
Peripheral Output Data
PIO Module v
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~ PB1_CLK
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e oRe ‘ —t 1/0 Cell
RD TRIS €
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Q 0
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D AR 3
CK —
Q
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Output Multiplexers
° a 21X
LAT
K 1/0 Pin
Q
EN
WR LAT |
WR PORT A
RD LAT 4
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RD PORT Q b—q o
Sleep Q CK{—I Q CK{—|
PB1_CLK ®
rd Synchronization

Peripheral Input R
Peripheral Input Buffer\I

Parallel 1/0 (PI1O) Ports

Each I/0 port has 14 registers directly associated with the operation of the port. Each I/O port pin
has a corresponding bit in these registers. The data direction register (TRISx) determines whether
the pin is an input or an output. If the data direction bit is a ‘1’, then the pin is an input. All port

pins are defined as inputs after a Reset. Throughout this section, the letter 'x’, denotes any or all port
module instances. For example, TRISx represents TRISA or TRISB. Any bit and its associated data and
control registers that are not valid for a particular device are disabled and read as zeros.

1/0 Ports Configuration
Configuring Port Functions (PORTXx)
The PORTX registers allow 1/0 pins to be accessed:

+ Awrite to a PORTXx register writes to the corresponding LATX register (PORTx data latch). Those
I/0 port pin(s) configured as outputs are updated.

+ Awrite to a PORTx register is effectively the same as a write to a LATx register.
+ Aread from a PORTx register reads the synchronized signal applied to the port I/0O pins.

Configuring Latch Functions (LATx)
The LATXx registers (PORTx data latch) hold data written to port I/O pins:
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« Awrite to a LATx register latches data to corresponding port I/O pins. Those I/0 port pins
configured as outputs are updated.

+ Aread from a LATx register reads the data held in the PORTx data latch, not from the port I/0
pins.

6.4.1.3. Open-Drain Configuration (ODCx)
The user can individually configure each I/0 pin for either normal digital output or open-drain
output. This is controlled by the open-drain control register, ODCx, associated with each I/0 pin. If
the ODCx bit for an I/0 pin is a ‘1’, the pin acts as an open-drain output. If the ODCx bit for an I/0 pin
is a ‘0, configure the pin for a normal digital output (the ODCx bit is valid only for output pins). After
a Reset, the status of all the bits of the ODCx register is set to ‘0".

The maximum open-drain voltage allowed is the same as the maximum V| specification. The ODCx
register setting functions in all of the I/0 modes, allowing the output to behave as an open-drain
even if a peripheral is controlling the pin. Although, the user can achieve the same result by
manipulating the corresponding LATx and TRISx bits, this procedure does not allow the peripheral
to operate in the Open-drain mode (except for the default operation of the I12C pins). I12C pins are
already open-drain pins; therefore, the ODCx settings do not influence the 12C pins.

6.4.1.4. Configuring Analog and Digital Port Pins (ANSELXx)

The ANSELX register controls the operation of the analog port pins. The port pins that are to
function as analog inputs must have their corresponding ANSEL and TRISx bits set. To use port pins
for I/0 functionality with digital modules, such as Timers, SERCOMs and so on, the corresponding
ANSELX bit must be cleared. The ANSELX register has a default value of 0xFFFF; therefore, all pins
that share analog functions are, by default, analog and not digital.

If the TRISx bit is cleared (output) while the ANSELX bit is set, the digital output level (Vou or Vo) is
converted by an analog peripheral, such as the ADC module or the comparator module. When the
PORTXx register is read, all pins configured as analog input channels are read as cleared (a low-level).
Pins configured as digital inputs do not convert an analog input. Analog levels on any pin defined as
a digital input (including the ANXx pins) can cause the input buffer to consume current that exceeds
the device specifications.

6.4.1.5. Configuring Tri-State Functions (TRISx)

The TRISx registers configure the data direction flow through port I/0 pins. The TRISx register bits
determine whether a PORTx I/0O pin is an input or an output:

+ If a data direction bit is ‘1’, the corresponding I/0 port pin is an input.

+ If a data direction bit is ‘0’, the corresponding I/0 port pin is an output.

+ Avread from a TRISx register reads the last value written to that register.
« Alll/O port pins are defined as inputs after a Power-on Reset (POR).

6.4.1.6. 1/0 Port Write/Read Timing

One instruction cycle is required between a port direction change or port write operation and a read
operation of the same port. Typically this instruction is an NOP.

6.4.1.7. Input Change Notification (CN)

The Input Change Notification (CN) function of the I/0 ports allows PIC32CX-BZ6 devices to generate
interrupt requests to the processor in response to a change-of-state on selected input pins. This
feature can detect input change of states even in the Sleep mode, when the clocks are disabled.

The following control registers are associated with the CN functionality of each I/0 port:
+ Change Notice Pull-up Enable (CNPUEX)

+ Change Notice Pull-down Enable (CNPDx)

+ Change Notice Control (CNCONXx)
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« Change Notice Enable (CNENx/CNNEXx)

« Change Notice Status (CNSTATx/CNFx) or the positive edge control

Each I/0 pin also has a weak pull-up and a weak pull-down connected to it. The pull-ups act as a
current source or sink source connected to the pin and eliminate the need for external resistors
when push button or keypad devices are connected. The pull-ups and pull-downs are enabled
separately using the CNPUEx and the CNPDx registers, which contain the control bits for each

of the pins. Setting any of the control bits enables the weak pull-ups and/or pull-downs for the
corresponding pins.

Note: Pull-ups and pull-downs on change notification pins must always be disabled when the port
pin is configured as a digital output

The CNCONXx registers provide change notice control.

The CNENx/CNNEX registers contain the CN interrupt enable control bits for each of the input
pins. Setting any of these bits enables a CN interrupt for the corresponding pins. CNENx enables
a mismatch CN interrupt condition when EDGEDETECT is not set. When EDGEDETECT is set,
CNNEx controls the negative edge while CNENx controls the positive. On devices that do not have
EDGEDETECT, this CN logic acts as if EDGEDETECT is not set.

The CNSTATx/CNFx registers indicate whether a change occurred on the corresponding pin since the
last read of the PORTXx bit. The CNFx registers indicate the type of change that occurred.

6.4.1.7.1. CN Configuration and Operation
The CN pins are configured as follows:

Disable the CPU interrupts.

Set the desired CN I/0 pin as an input by setting the corresponding TRISx register bits = 1.
Enable the CN Module by setting the ON bit (CNCONXx[15]) = 1.

Enable the individual CN input pins, and optional pull-ups or pull-downs.

Read the corresponding PORTx registers to clear the CN interrupt.

Configure the CN Interrupt Priority bits, NVIC.IP register.

Clear the CN Interrupt Flag bit, by setting the corresponding CLRPEND bit in the NVIC.IPCR
register.

8. Configure the CN pin interrupt for a specific edge detect using the EDGEDETECT bit in the
CNCONX register, and set up edge control using the CNENx/CNNEX bits.

9. Enable the CN Interrupt Enable bit by setting the corresponding enable bit in the NVIC.ISER
register.

10. Enable CPU interrupts.

No vk WwWwbh =

The CNSTATx/CNFx registers indicate whether a change occurred on the corresponding pin since
the last read of the PORTx bit. The CNFx registers indicate the type. When a CN interrupt occurs

in the Mismatch mode, the user must read the PORTX register associated with the CN pins. This
will clear the mismatch condition and set up the CN logic to detect the next pin change. The
current PORTx value can be compared to the PORTx read value obtained at the last CN interrupt or
during initialization and used to determine which pin changed. The CN pins have a minimum input
pulse-width specification. See Electrical Characteristics from Related Links.

Related Links
Electrical Characteristics

6.4.1.8. Slew Rate Control

Some I/0 pins can be configured for various types of slew rate control on their associated port. This
is controlled by the slew rate control bits in the SRCON1x and SRCONOX registers that are associated
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with each I/0 port. The slew rate control is configured using the corresponding bit in each register,
as shown in the following table.

As an example, writing 0x0001, 0x0000 to SRCON1A and SRCONOA, respectively, can enable slew
rate control on the RAO pin and sets the slew rate to the slow edge rate.

Table 6-1. Slew Rate Control Bit Settings(?)

1 1 Slew rate control is enabled and is set to the slowest edge rate
1 0 Slew rate control is enabled and is set to the slow edge rate

0 1 Slew rate control is enabled and is set to the medium edge rate
0 0 Slew rate control is disabled and is set to the fastest edge rate

Note:
1. By default, all the port pins are set to the fastest edge rate.

6.4.1.9. CLR, SET and INV Registers

Every I/0 module register has corresponding SET, CLR and INV registers, which provide atomic bit
manipulations. As the name of the registers imply, a value written to a SET, CLR or INV register
effectively performs the implied operation, but only on the corresponding base register and only
bits specified as ‘1’ are modified. Bits specified as ‘0" are not modified. For example,

+  Writing 0x0001 to the TRISASET register sets only bit 0 in the base register TRISA
+  Writing 0x0020 to the PORTBCLR register clears only bit 5 in the base register PORTB
+  Writing 0x9000 to the LATAINV register inverts only bits 15 and 12 in the base register LATA

Reading the SET, CLR and INV registers returns an undefined value. To see the influences of a write
operation to a SET, CLR or INV register, the base register must be read instead.

A typical method to toggle an I/0 pin requires a read-modify-write operation performed on a
PORTXx register in the software. For example, a read from a PORTx register, mask and modify the
desired output bit or bits, and write the resulting value back to the PORTx register. This method is
vulnerable to a read-modify-write issue where the port value may change after it is read and before
the modified data can be written back, thus, changing the previous state. This method also requires
more instructions.

A more efficient and atomic method uses the PORTxINV register. A write to the PORTxINV register
effectively performs a read-modify-write operation on the target base register, equivalent to the
software operation described previously; however, it is done in the hardware. To toggle an I/0 pin
using this method, a ‘1" is written to the corresponding bit in the PORTxINV register. This operation
reads the PORTXx register, inverts only those bits specified as ‘1, and writes the resulting value to
the LATX register, thus, toggling the corresponding 1/0 pins all in a single atomic instruction cycle.
PORTAINV = 0x0001.

6.5. Peripheral Pin Select (PPS)

A major challenge in general purpose devices is providing the largest possible set of peripheral
features while minimizing the conflict of features on I/0 pins. The challenge is even greater on low
pin-count devices. In an application where more than one peripheral needs to be assigned to a
single pin, inconvenient workarounds in application code or a complete redesign may be the only
option.

The PPS configuration provides an alternative to these choices by enabling peripheral set selection
and their placement on a wide range of I/0 pins. By increasing the pinout options available on

a particular device, the users can better modify the device to their entire application, rather than
trimming the application to fit the device.
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6.5.1.

6.5.2.

6.5.3.

6.5.4.

6.5.5.

This feature operates over a fixed subset of digital I/0 pins. The users may independently map
the input and/or output of most digital peripherals to these I/0 pins. The PPS configuration is
performed in the software and generally does not require the device to be reprogrammed. The
hardware safeguards that prevent accidental or spurious changes to the peripheral mapping are
included once the PPS configuration is established.

Remappable Pin Groupings

The remappable pins, as well as the available input and output functions, are divided into six
groups. The remappable pins of Group k can be assigned pin functions only from Group k, k=1,
2,3,4,5,6.The pins used by each peripheral are spread across all five groups when possible to
maximize flexibility.

Available Pins

The number of available pins is dependent on the particular device and its pin count. Pins that
support the PPS feature include the designation “RPn” in their full pin designation, where:

* RP - Designates a remappable peripheral

* n-Remappable port number

Available Peripherals

The peripherals managed by the PPS are all digital-only peripherals. These include general serial
communications (SERCOM), general purpose timer clock inputs, timer-related peripherals (input
capture and output compare), interrupt-on-change inputs and reference clocks (input and output).

In comparison, some digital-only peripheral modules are never included in the PPS feature. This

is because the peripheral’s function requires special I/0 circuitry on a specific port and cannot be
easily connected to multiple pins. These modules include I2C among others. A similar requirement
excludes all modules with analog inputs, such as the ADC.

A key difference between remappable and non-remappable peripherals is that remappable
peripherals are not associated with a default I/0 pin. The peripheral must always be assigned to

a specific I/0 pin before it can be used. In contrast, non-remappable peripherals are always available
on a default pin, assuming that the peripheral is active and not conflicting with another peripheral.

When a remappable peripheral is active on a given I/0 pin, it takes priority over all other digital I/0.
Priority is given regardless of the type of peripheral that is mapped. Remappable peripherals never
take priority over any analog functions associated with the pin.

RP Register Protection
The <INPUT>R and RPxxR registers are implemented with two levels of protection:

+ 1/0 Lock Feature - All PPS registers may only be written while CFGCONO.IOLOCK = 0; once the
IOLOCK is set, the registers cannot be written.

+ IOLOCK Protection - The state of the IOLOCK bit can only be changed once it is unlocked using
the CFGCONO.CFGLOCK][1:0] register.

These features prevent the RP registers from being inadvertently written during normal operation
because changing the pinout functionality may have detrimental system-level outcome.

Controlling PPS

The PPS features are controlled through two sets of SFRs: one to map peripheral inputs and another
to map outputs. They are separately controlled; therefore, a particular peripheral’s input and output
(if the peripheral has both) can be placed on any selectable function pin without constraint.

The association of a peripheral to a peripheral-selectable pin is handled in two different ways,
depending on whether an input or output is mapped.

@ MICROCHIP
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6.5.5.1. Remappable Inputs

6.5.5.1.1. Enabling Remappable Peripheral Inputs
With PPS, each remappable input pin function (EXTINTO, SERCOMO_PAD3 and so on) is assigned
to be driven from a specific device pin by programming the corresponding <INPUT>R[4:0] register
(meaning, EXTINTOR[4:0], SCOMOP3R[4:0] and so on) with a value defined in the Input Pin Selection
Group 1, Input Pin Selection Group 2, Input Pin Selection Group 3, Input Pin Selection Group 4, Input Pin
Selection Group 5, Input Pin Selection Group 6 tables and [pin namejR register. See these tables in the
Remappable Input Example and [pin name]R from Related Links.

Assigning a remappable input pin function does not automatically enable the digital input buffer on
the pin. The buffer must be enabled for each remap pin (RPx) by disabling all higher priority pin
functions on that pin. In general, all functions other than GPIO are considered higher priority than
remap pins. For the list and priority of pin functions on each pin, see Function Priority for Device Pins
from Related Links.

When transitioning the pin usage from one peripheral to another, it is mandatory to make sure

the pins are not configured for any other peripheral. Therefore, to avoid glitching outputs, the

user is responsible for turning off the appropriate peripherals before remapping the pin functions
associated with that peripheral. On Reset, all inputs are mapped to a default value and all outputs
are disabled; therefore, the mapping may be safely performed after any device Reset. After Reset, all
inputs are mapped to a default value and all outputs are disabled, the user can safely perform the
mapping after any device Reset.

Related Links
Remappable Input Example
[pin name]R
Peripheral Pin Select Input Register
Function Priority for Device Pins

6.5.5.1.2. Remappable Input Priority

The user can select only one single pin for any of the remappable peripheral inputs. There is no
need for priority encoding for RP inputs.

Note: A remappable input function does not have any control over the output of the RPx pin.

In this way, it is possible to drive a remappable output function on an RPx pin and a completely
different remappable input function on the same pin. This can be useful, for instance, in driving an
EVSYS output back into a Timer clock or gating input by assigning both functions to the same remap

pin.
Note: To allow flexibility on a different pin variant, repeat the same input functions in multiple

groups. Therefore, to differentiate between them, the ‘Off' code is provided in the Input Pin Selection
Group tables. See these tables in the Remappable Input Example from Related Links.

For proper operation, the software must ensure that the unused group register offset of a
(repeated) input function is programmed to 5’ h0. Failure to do so leads to unknown behavior.

Related Links
Remappable Input Example

6.5.5.1.3. Remappable Input Example
The following figure illustrates the remappable pin selection for the EXTINTO input. In order to
remap the EXTINTO input to a particular pin, program the EXTINTOR remap register. EXTINTO is in
Group 1; therefore, it can be mapped to any pin that is in Group 1 (RPAO, RPA6, RPA11, RPBO, RPB6,
RPB11 and so on).
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To map EXTINTO to RPBO, program the value 4 (5 ©00100) into the EXINTROR SFR register. See the
Input Pin Selection Group 1 table in the Input Mapping in PIC32CX-BZ6 Family of Devices from Related
Links.

Figure 6-2. EXTINTO Remappable Pin Selection

EXTINTOR[4:0]
0
RPAO
1
RPA6
2 EXTINTO Input
to Peripheral
RPA11 >
[ ] [ ]
[ ] [ ]
[ ] [ ]
n
RPn

Note: For input only, PPS functionality does not have priority over TRISx settings. Therefore, when
configuring the RPn pin for input, the user must configure the corresponding bit in the TRISx register
for input (set to ‘1’).

Related Links
Input Mapping in PIC32CX-BZ6 Family of Devices

6.5.5.1.4. Input Mapping in PIC32CX-BZ6 Family of Devices
The following tables provide input mapping in PIC32CX-BZ6 family of devices
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Table 6-2. Input Pin Selection Group 1

Peripheral Pin (pin name) [pin name]R SFR [pin name]R bits [pin name]R Value to RPn Pin
Selection

EXTINTO
SERCOMO/PAD3
SERCOM1/PAD2
SERCOM2/PAD3
SERCOM3/PAD2
SERCOM4/PAD3
SERCOMS5/PAD2
QSPI_DATA1
CCL/INO
CCL/IN3
TCO/WO0
TC1/WO0
TC2/WO0
TC3/WO0
TC4/WO0
TC5/WO0
TC6/WO0
TC7/WO0
TC8/WO0
QEI/HOMEO
AC/CMPTEN

@ MICROCHIP

EXTINTOR
SCOMOP3R
SCOM1P2R
SCOM2P3R
SCOM3P2R
SCOM4P3R
SCOM5P2R
QSPI_DATA1R
CCLINOR
CCLIN3R
TCOWOOR
TC1WOOR
TC2WOOR
TC3WOOR
TC4WOOR
TC5WOOR
TC6WOOR
TC7WOOR
TC8WOOR
QEIHOMEOR
ACCMPTENR

EXTINTOR[4:0]

SCOMOP3R[4:0]
SCOM1P2R[4:0]
SCOM2P3R[4:0]
SCOM3P2R[4:0]
SCOM4P3R[4:0]
SCOM5P2R[4:0]

QSPI_DATA1R[4:0]

CCLINOR[4:0]
CCLIN3R[4:0]
TCOWOOR[4:0]
TC1WOOR[4:0]
TC2WOOR[4:0]
TC3WOOR[4:0]
TCAWOOR[4:0]
TC5WOOR[4:0]
TC6WOOR[4:0]
TC7WOOR[4:0]
TC8WOOR[4:0]
QEIHOMEOR[4:0]
ACCMPTENR[4:0]

= = = = = = = B B B O O O O O O O O O O o o o o o

0000 = Off
0001 = RPAO
0010 = RPA6
0011 = RPA11
0100 = RPBO
0101 = RPB6
0110 =RPB11
0111 =RPCO
1000 = RPD6
1001 = RPEO
1010 = RPE6
1011 = RPB1
1100 = RPC9
1101 =RPD3
1110 = RPE4
1111 = RPA3
0000 = RPA7
0001 = RPB4
0010 = RPB8
0011 =RPB12
0100 = RPA2
0101 = RPA10
0110 = RPA14
0111 = RPB3
1000 = RPB7
1001 = RPA9
1010 - 1 1111 = Off
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Table 6-3. Input Pin Selection Group 2

Peripheral Pin (pin name) [pin name]R SFR [pin name]R bits [pin name]R Value to RPn Pin
Selection

EXTINT1 EXTINTIR EXTINT1R[4:0] 0000 = Off
SERCOMO/PADO SCOMOPOR SCOMOPOR[4:0] 0 0001 = RPA1
SERCOM1/PAD3 SCOM1P3R SCOM1P3R[4:0] 0 0010 = RPA7
SERCOMZ2/PADO SCOM2POR SCOM2POR[4:0] 0 0011 =RPA12
SERCOM3/PAD3 SCOM3P3R SCOM3P3R[4:0] 0 0100 =RPBT
SERCOM4/PADO SCOM4POR SCOMA4POR[4:0] 0 0101 =RPB7
SERCOMS5/PAD3 SCOMS5P3R SCOMS5P3R[4:0] 0 0110 =RPCI
QSPI_DATA2 QSPI_DATA2R QSPI_DATA2R[4:0] 0 0111=RPC7
CCL/IN1 CCLINR CCLINTR[4:0] 0 1000 =RPD7
CCL/INA CCLIN4R CCLIN4R[4:0] 0 1001 =RPEI

0 1010 = RPA3
TCO/WOO TCOWOOR TCOWOOR[4:0]

0 1011 =RPB2
TC1/WO1 TCIWO1R TC1WO1R[4:0]

0 1100 =RPCO
TC2/WO1 TC2WO1R TC2WO1R[4:0]

0 1101 =RPD4
TC3/WO1 TC3WO1R TC3WO1R[4:0] 0 1110 - RPEG
TC4/WO1 TCAWO1R TCAWO1R[4:0] 0 1111 < RPA4
TC5/WO1 TCSWO1R TCSWO1R[4:0] L 0000 = RPAS
TC6/WO1 TC6WO1R TC6WO1R[4:0] 0001 =RPB12
TC7/WO1 TC7WO1R TC7WO1R[4:0] 1 0010 = RPBS
TC8/WO1 TC8WO1R TC8WO1R[4:0] 1 0011 = RPBY
TC9/WO0 TCOWOOR TCOWOOR[4:0] 1 0100 = RPB13
QEI/HOMEO QEIHOMEOR QEIHOMEOR[4:0] 1 0101 = RPBO
QEI/INDXO QEIINDXOR QEIINDXOR[4:0] 1 0110 = RPB4

1 0111 =RPB8

1 1000 = RPAO

1 1001 =RPA11

1 1010 - 1 1111 =Off

@ MICROCHIP



Table 6-4. Input Pin Selection Group 3

Peripheral Pin (pin name) [pin name]R SFR [pin name]R bits [pin name]R Value to RPn Pin
Selection

EXTINT2 EXTINT2R EXTINT2R[4:0] 0000 = Off
SERCOM1/PADO SCOM1POR SCOM1POR[4:0] 0 0001 = RPA2
SERCOM3/PADO SCOM3POR SCOM3POR[4:0] 0 0010 =RPA8
SERCOM5/PADO SCOMS5POR SCOMS5POR[4:0] 0 0011=RPA13
QSPI_DATA3 QSPI_DATA3R QSPI_DATA3R[4:0] 0 0100 =RPB2
CCL/IN2 CCLIN2R CCLIN2R[4:0] 0 0101 =RPB8
CCL/INS CCLINSR CCLIN5R[4:0] 0 0110=RPB13
TCO/WOT TCOWO1R TCOWO1R[4:0] 0 0111 =RPC8
TC2/WO0 TC2WOOR TC2WOOR[4:0] 0 1000 =RPD2
TC3/WOO TC3WOOR TC3WOOR[4:0] 0 1001 =RPE2
TC4/WO0 TC4WOOR TC4WOOR[4:0] 0 1010=RPA4
TC5/W00 TC5WOOR TC5WOOR[4:0] 2 1322 : EES?
TC6/WO0 TC6WOOR TC6WOOR[4:0] 0 1101 - RPDS
TC7/WO0 TC7WOOR TC7WOOR[4:0] 0 1110  RPEO
TC8/WO0 TC8WOOR TC8WOOR[4:0] 0 1111 < RPAS
TC9/WO1 TCOWO1R TCOWO1R[4:0] L 0000 = RPAS
QEI/INDXO QEIINDXOR QEIINDXOR[4:0] L 0001 = RPBE
QEI/QEAD QEIQEAOR QEIQEAOR[4:0] 1 0010 = RPB10
CAN1T/RX CANTRXR CAN1TRXR[4:0] 1 0011 = RPAO
1 0100 = RPB1
1 0101 =RPB5
1 0110 =RPB9
1 0111 =RPA1
1 1000 =RPA12
1 1001 = Off
1 1010 - 1 1111 =O0Off
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Table 6-5. Input Pin Selection Group 4

Peripheral Pin (pin name) [pin name]R SFR [pin name]R bits [pin name]R Value to RPn Pin
Selection

EXTINT3 EXTINT3R EXTINT3R[4:0] 0000 = Off
NMI NMIR NMIR[4:0] 0 0001 = RPA3
SERCOMO/PAD2 SCOMOP2R SCOMOP2R[4:0] 0 0010 = RPA9
SERCOM?2/PAD2 SCOM2P2R SCOM2P2R[4:0] 0 0011 =RPA14
SERCOM4/PAD2 SCOM4P2R SCOM4P2R[4:0] 0 0100=RPB3
QSPI_DATAO QSPI_DATAOR QSPI_DATAOR[4:0] 0 0101 =RPC9
TCO/WO1 TCOWO1R TCOWO1R[4:0] 0 0110=RPD3
TC2/WO1 TC2WO1R TC2WO1R[4:0] 0 0111 =RPE3
TC3/WO1 TC3WO1R TC3WO1R[4:0] 0 1000 =RPAO
TCA/WO1 TCAWO1R TCAWOTR[4:0] 0 1001 =RPB4
0 1010 =RPC7
TC5/WO1 TCSWO1R TC5WO1R[4:0]
0 1011 =RPD7
TC6/WO1 TC6WO1R TC6WO1R[4:0]
0 1100 =RPE1
TC7/WO1 TC7WO1R TC7WO1R[4:0]
0 1101 = RPA6
TC9/WO0 TCOWOOR TCOWOOR[4:0] 0 1110 = RPATO
QEI/QEAQ QEIQEAOR QEIQEAOQR[4:0] 0 1111 <RPB7
QEI/QEBO QEIQEBOR QEIQEBOR([4:0] L 0000 = RPB11
COEX/WLAN_ACTIVE COEXWLANACTR COEXWLANACTR[4:0] 1 0001 = RPAI
1 0010 =RPAS5
1 0011 =RPA13
1 0100 = RPB2
1 0101 = RPB6
1 0110 =RPB10
1 0111 = RPA8
1 1000 = RPA2
1 1001 = Off
1 1010 - 1 1111 =off
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Table 6-6. Input Pin Selection Group 5

Peripheral Pin (pin name) [pin name]R SFR [pin name]R bits [pin name]R Value to RPn Pin
Selection

TC8/WO1 TC8WO1R TC8WO1R[4:0] 0000 = Off
TC9/WO1 TCOWO1R TCOWO1R[4:0] 0001 = RPA4
QEI/QEBO QEIQEBOR QEIQEBOR[4:0] 0010 = RPA10
0011 = RPB4
0100 = RPB10
0101 = RPD4
0110 = RPE4
0111 = RPA1
1000 = RPBO
1001 = RPC8
1010 = RPD2
1011 = RPE2
1100 =RPC10
1101 = RPC11
1110 = RPA15
1111 =RPB14
0000 = RPB15
0001 = RPDO
0010 = RPD1
0011 = Off
0100 = Off
0101 = Off
0110 = Off
0111 = Off
1000 = Off
1001 = Off
1010 - 1 1111 = Off

= = = = = = B B B O O O O O O O O O O o o o o o
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Table 6-7. Input Pin Selection Group 6

Peripheral Pin (pin [pin name]R SFR [pin name]R bits [pin name]R Value to RPn Pin
name) Selection

SERCOMO/PAD1 SCOMOP1R SCOMOP1R[4:0] 0000 = Off

SERCOM1/PAD1 SCOM1P1R SCOM1P1R[4:0] 0001 = RPAS
SERCOM2/PAD1 SCOM2P1R SCOM2P1R[4:0] 0010 = RPB5
SERCOM3/PAD1 SCOM3P1R SCOM3P1R[4:0] 0011 =RPB9
SERCOM4/PAD1 SCOMA4P1R SCOM4P1R[4:0] 0100 = RPD5
SERCOMS5/PAD1 SCOMS5P1R SCOMSP1R[4:0] 0101 = RPES
REFI REFIR REFIR[4:0] 0110 = RPA3

0111 = RPA6
1000 = RPA7
1001 = RPB6
1010 = RPB8
1011 = Off
1100 = Off
1101 = Off
1110 = Off
1111 = Off
0000 = Off
0001 = Off
0010 = Off
0011 = Off
0100 = Off
0101 = Off
0110 = Off
0111 = Off
1000 = Off
1001 = Off
1010 - 1 1111 = Off

= = = B = = = B B B O O O O O O O O O O o o o o o

6.5.5.2. Remappable Output

The remappable pin output assigns a peripheral output function to an output pin. When the group
for the output pin is identified, see the following table, which shows peripheral output functions and
their group.

Each remappable output can be programmed to an output function that is from its same output
group number. For example, if RPAQ is part of Group 2, then the user can program it to have any
Group 2 output function on its pin. Therefore, for a given output peripheral signal, the user must
first choose which remappable pin to use, choose a group number for that pin, then program the
control registers for that pin. For example, RPA<0-10, 13, 14> G<1, 2, 3, 4> R or RPB<0-13> G<1, 2,

3, 4>R. See Remappable Output Pin Configuration - Group 1, Remappable Output Pin Configuration -
Group 2, Remappable Output Pin Configuration - Group 3, Remappable Output Pin Configuration - Group
4, Remappable Output Pin Configuration - Group 5 and Remappable Output Pin Configuration - Group 6
tables in the Output Mapping in PIC32CX-BZ6 Family of Devices from Related Links.

The user must follow the rules for which group belong to which pin such that multiple peripherals
are not driving the same pin from different groups. For instance, pin RPAO (PAO) as an output
belongs to Group 2 and Group 3. If the peripheral driving the signal to RPAO is coming from Group
2, the software must ensure that all Group 3 signals for RPAO are disabled with an OFF value in the
corresponding RPAOG3R control register.
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A null output is associated with the output register Reset value of ‘0", By default, do this to ensure
that remappable outputs remain disconnected from all output pins.

Related Links
Output Mapping in PIC32CX-BZ6 Family of Devices

6.5.5.2.1. Pin Output RP Registers
Register RPnR shows the RP Remap Register format for output functions. See RPnR from Related
Links. Each RP pin has a 6-bit field that can be assigned to the desired output function. For a
complete list of output function values and their associated register names, see Remappable Output
Pin Configuration - Group 1, Remappable Output Pin Configuration - Group 2, Remappable Output
Pin Configuration - Group 3, Remappable Output Pin Configuration - Group 4, Remappable Output Pin
Configuration - Group 5 and Remappable Output Pin Configuration - Group 6 tables in the Output
Mapping in PIC32CX-BZ6 Family of Devices from Related Links.

When transitioning the pin usage from one peripheral to another, it is mandatory to make sure

the pins are not configured for any other peripheral. Therefore, to avoid glitching outputs, the

user is responsible for turning off the appropriate peripherals before remapping the pin functions
associated with that peripheral. After Reset, map all inputs to a default value and disable all outputs.
The user must perform the mapping after any device Reset.

Figure 6-3. Example Multiplexing of Remappable Output Signal for RPAO (Map Output Function to Pin)

RPAOG2RI5:0]
10 o
CcCLo 1
SERCOMO_PADO ) RPAO
°
°
(Others) @
31

Related Links
RPNR
Peripheral Pin Select Output Register
Output Mapping in PIC32CX-BZ6 Family of Devices

6.5.5.2.2. Output Mapping in PIC32CX-BZ6 Family of Devices
The following tables provide output mapping in PIC32CX-BZ6 family of devices.

Table 6-8. PPS Output Groups

Off Off Off Off Off Off

SERCOMO_PAD3
SERCOMO_PAD2
SERCOM1_PADO
SERCOM1_PAD2
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CCLO1

SERCOMO_PADO
SERCOMO_PAD3
SERCOMO_PAD2

CCLOO

SERCOMO_PADO
SERCOMO_PAD3
SERCOM1_PAD2

CCLO1

SERCOMO_PAD2
SERCOMO_PADO
SERCOM1_PAD3

CCLOO
SERCOM1_PAD3
SERCOM2_PADO
TCCO_WO4

SERCOMO_PAD1
SERCOM1_PAD1
SERCOM2_PAD1
SERCOM3_PAD1
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Table 6-8. PPS Output Groups (continued)

SERCOM2_PAD3
SERCOM2_PAD2
SERCOM3_PADO
SERCOM3_PAD2
SERCOM4_PAD3
SERCOM4_PAD2
SERCOMS5_PADO
SERCOMS5_PAD2
TCCO_WOO
TCCO_WO4
TCC1_WOO0
TCC1_W04
TCC2_WO00
TCO_WO1
TC1_WO0
TC2_WO0
TC3_WO00
TC4_WOO0
TC5_WO00
TC6_WOO
TC7_WO0
TC8_WOO0
QSPI_CS
QSPI_DATA3
QSPI_DATA2
QSPI_DATA1
QEICCMPO
TSTBUSO
TSTBUS4
TSTBUSS
FECTRL1
FECTRL2
COEX_BT_STATE
Off

off

Off

Off

Off

Off
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SERCOM1_PAD3
SERCOM1_PAD2
SERCOM2_PADO
SERCOM2_PAD3
SERCOM2_PAD2
SERCOM3_PAD3
SERCOM3_PAD2
SERCOM4_PADO
SERCOM4_PAD3
SERCOM4_PAD2
SERCOM5_PAD3
SERCOMS5_PAD2
TCCO_WO1
TCCO_WO5
TCCO_WO3
TCC1_WO1
TCC1_WO5
TCC1_WO3
TCC2_WO1
TCO_WO1
TC1_WO1
TC2_WO1
TC3_WO1
TC4_WO1
TC5_WO1
TC6_WO1
TC7_WO1
TC8_WO1
TC9_WOO0
QSPI_CS
QSPI_DATAO
QSPI_DATA3
QSPI_DATA2
TSTBUS5
TSTBUS9
FECTRLO
COEX_RF_ACT
Off

Off

SERCOM1_PADO
SERCOM1_PAD3
SERCOM2_PADO
SERCOM2_PAD3
SERCOM3_PAD2
SERCOM3_PADO
SERCOM3_PAD3
SERCOM4_PADO
SERCOM4_PAD3
SERCOMS5_PAD2
SERCOMS5_PADO
SERCOMS5_PAD3
TCCO_WO2
TCCO_WOO0
TCCO_WO4
TCC1_WO02
TCC1_WOO0
TCC1_WO4
TCC2_WO0
TCO_WOO0
TC1_WOO0
TC2_WO0
TC3_WOO0
TC4_WOO0
TC5_WO0
TC6_WOO0
TC7_WOO0
TC8_WO0
TC9_WO1
QSPI_CS
QSPI_DATA1
QSPI_DATAOQ
QSPI_DATA3
TSTBUS1
TSTBUS10
AC_CMPO
AC_CMPTRDY
FECTRL4

Off

SERCOM1_PADO
SERCOM2_PAD2
SERCOM2_PADO
SERCOM3_PAD3
SERCOM3_PADO
SERCOM4_PAD2
SERCOM4_PADO
SERCOMS5_PAD3
SERCOMS5_PADO
TCCO_WO3
TCCO_WO1
TCCO_WO5
TCC1_WO03
TCC1_WO1
TCC1_WO5
TCC2_WO1
TCO_WOO0
TC1_WO!1
TC2_WOT
TC3_WOT
TC4_WO!1
TC5_WO!1
TC6_WO!
TC7_WO!1
TC9_WO0
QSPI_CS
QSPI_DATA2
QSPI_DATA1
QSPI_DATAO
TSTBUS2
TSTBUS6
AC_CMP1
AC_CMPTOUT
CANT_TX
FECTRL3
FECTRLS

Off

Off

Off

TCCO_WO2
TCCO_WO1
TCC1_WO04
TCC1_WO2
TCC1_WO1
TC8_WO1
TC9_WO!1
QSPI_CS
QEICCMPO
GMAC_TSUCOMP
TSTBUS3
TSTBUS7
TSTBUS11
Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

Off

SERCOMA4_PAD1
SERCOMS5_PAD1
QSPI_SCK
REFO1
REFO2
REFO3
REFO4
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
Off
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Table 6-9. Remappable Output Pin Configuration — Group 1

RPn Port Pin RPNG1R SFR RPnG1R Bits RPNG1R Value to Peripheral Pin
Selection

RPAO
RPA2
RPA3
RPA6
RPA7
RPA9
RPA10
RPA14
RPBO
RPB1
RPB3
RPB4
RPB6
RPB7
RPB8
RPB11
RPB12
RPCO
RPC9
RPD3
RPD6
RPEO
RPE4
RPE6
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RPAOG1TR RPAOG1R[5:0]

RPA2G1R RPA2G1R[5:0] 00
RPA3G1R RPA3G1R[5:0] 00
RPA6GTR RPA6G1R[5:0] 00
RPA7G1R RPA7G1R[5:0] 00
RPA9G1R RPA9G1R[5:0] 00
RPAT0G1R RPAT0G1R[5:0] 00
RPA14G1R RPA14G1R[5:0] 00
RPBOGTR RPBOG1R[5:0] 00
RPB1G1R RPB1G1R[5:0] 00
RPB3G1R RPB3G1R[5:0] 00
RPB4G1R RPB4G1R[5:0] 00
RPB6G1R RPB6G1R[5:0] 22
RPB7G1R RPB7G1R[5:0] 00
RPB8G1R RPB8G1R[5:0] 0
RPB11G1R RPB11G1R[5:0] o1
RPB12G1R RPB12G1R[5:0] o1
RPCOG1R RPCOG1R[5:0] o1
RPC9GTR RPCOG1R[5:0] 01
RPD3G1TR RPD3G1R[5:0] 01
RPD6GTR RPD6G1R[5:0] 01
RPEOGTR RPEOG1R[5:0] 01
RPE4G1R RPE4G1R[5:0] 01
RPE6GTR RPE6G1R[5:0] 01

01
01
01
01
01
01
01
10
10
10
10
10
10
10
10
10
10
10
10

0000 = Off

0001 = SERCOMO_PAD3
0010 = SERCOMO_PAD2
0011 = SERCOM1_PADO
0100 = SERCOM1_PAD2
0101 = SERCOM2_PAD3
0110 = SERCOM2_PAD2
0111 = SERCOMS3_PADO
1000 = SERCOM3_PAD2
1001 = SERCOM4_PAD3
1010 = SERCOM4_PAD2
1011 = SERCOM5_PADO
1100 = SERCOM5_PAD2
1101 =TCCO_WOO0
1110 =TCCO_WO4
1111 =TCC1_WOO0
0000 =TCC1_WO4
0001 =TCC2_WOO0
0010 = TCO_WO1

0011 =TC1_WOO0

0100 =TC2_WOO0
0101 =TC3_WOO0

0110 =TC4_WOO0

0111 =TC5_WOO0

1000 =TC6_WOO0

1001 = TC7_WOO0

1010 =TC8_WOO0

1011 = QSPI_CS

1100 = QSPI_DATA3
1101 = QSPI_DATA2
1110 = QSPI_DATA1
1111 = QEICCMPO
0000 = TSTBUSO

0001 =TSTBUS4

0010 =TSTBUS8
0011 = FECTRL1

0100 = FECTRL2

0101 = COEX_BT_STATE
0110 = Off

0111 = Off

1000 = Off

1001 = Off

1010 = Off

1011 - 11 1111 =Off
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Table 6-10. Remappable Output Pin Configuration — Group 2

RPn Port Pin RPNG2R SFR RPNnG2R Bits RPNG2R Value to Peripheral Pin
Selection

RPAO
RPA1
RPA3
RPA4
RPA7
RPAS8
RPBO
RPB1
RPB2
RPB4
RPB5
RPB7
RPB8
RPB9
RPB12
RPB13
RPCO
RPC1
RPC7
RPD4
RPD7
RPE1
RPE6
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RPAOG2R RPAOG2R[5:0]

RPA1G2R RPA1G2R[5:0] 00
RPA3G2R RPA3G2R[5:0] 00
RPA4G2R RPA4G2R[5:0] 00
RPA7G2R RPA7G2R[5:0] 00
RPASG2R RPA8G2RI[5:0] 00
RPBOG2R RPBOG2R[5:0] 00
RPB1G2R RPB1G2R[5:0] 00
RPB2G2R RPB2G2R[5:0] 00
RPB4G2R RPB4G2R[5:0] 00
RPB5G2R RPB5G2R[5:0] 00
RPB7G2R RPB7G2R[5:0] 00
RPB8G2R RPB8G2R[5:0] 22
RPB9G2R RPB9G2R[5:0] 0
RPB12G2R RPB12G2R[5:0] 00
RPB13G2R RPB13G2R[5:0] o1
RPCOG2R RPCOG2R[5:0] o1
RPC1G2R RPC1G2R[5:0] 01
RPC7G2R RPC7G2R[5:0] 01
RPD4G2R RPD4G2R[5:0] 01
RPD7G2R RPD7G2R[5:0] 01
RPE1G2R RPE1G2R[5:0] 01
RPE6R RPE6R[5:0] 01

01
01
01
01
01
01
01
01
10
10
10
10
10
10
10
10
10
10
10
10

0000 = Off

0001 = CCLO1

0010 = SERCOMO_PADO
0011 = SERCOMO_PAD3
0100 = SERCOMO_PAD2
0101 = SERCOM1_PAD3
0110 = SERCOM1_PAD2
0111 = SERCOM2_PADO
1000 = SERCOM2_PAD3
1001 = SERCOM2_PAD2
1010 = SERCOM3_PAD3
1011 = SERCOM3_PAD2
1100 = SERCOM4_PADO
1101 = SERCOM4_PAD3
1110 = SERCOM4_PAD2
1111 = SERCOM5_PAD3
0000 = SERCOM5_PAD?2
0001 =TCCO_WO1
0010 =TCCO_WO5
0011 =TCCO_WO3
0100 =TCC1_WO1
0101 =TCC1_WO5
0110 =TCC1_WO3
0111 =TCC2_WO1

1000 = TCO_WO1

1001 =TC1_WO1

1010 =TC2_WO1

1011 =TC3_WO1

1100 =TC4_WO1

1101 =TC5_WO1

1110 = TC6_WO1

1111 =TC7_WO1

0000 = TC8_WO1

0001 =TC9_WOO

0010 = QSPI_CS

0011 = QSPI_DATAO
0100 = QSPI_DATA3
0101 = QSPI_DATA2
0110 = TSTBUS5

0111 =TSTBUS9

1000 = FECTRLO

1001 = COEX_RF_ACT
1010 = Off

1011 - 11 1111 = Off
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Table 6-11. Remappable Output Pin Configuration — Group 3

RPn Port Pin RPNG3R SFR RPnG3R Bits RPNG3R Value to Peripheral Pin
Selection

RPAO
RPA1
RPA2
RPA4
RPAS5
RPAS8
RPA9
RPA13
RPB1
RPB2
RPB3
RPB5
RPB6
RPB8
RPB9
RPB10
RPB13
RPC1
RPC8
RPD2
RPD6
RPEO
RPE2
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RPAOG3R RPAOG3R[5:0]

RPA1G3R RPA1G3R[5:0] 00
RPA2G3R RPA2G3R[5:0] 00
RPA4G3R RPA4G3R[5:0] 00
RPA5G3R RPA5G3R[5:0] 00
RPASG3R RPA8G3RI[5:0] 00
RPA9G3R RPA9G3R[5:0] 00
RPA13G3R RPA13G3R[5:0] 00
RPB1G3R RPB1G3R[5:0] 00
RPB2G3R RPB2G3R[5:0] 00
RPB3G3R RPB3G3R[5:0] 00
RPB5G3R RPB5G3R[5:0] 00
RPB6G3R RPB6G3R[5:0] SZ
RPB8G3R RPB8G3R[5:0] 00
RPB9G3R RPB9G3R[5:0] 0
RPB10G3R RPB10G3R[5:0] o1
RPB13G3R RPB13G3R[5:0] o1
RPC1G3R RPC1G3R[5:0] o1
RPC8G3R RPC8G3R[5:0] 01
RPD2G3R RPD2G3R[5:0] 01
RPD6G3R RPD6G3R[5:0] 01
RPEOG3R RPEOG3R[5:0] 01
RPE2G3R RPE2G3R[5:0] 01

01
01
01
01
01
01
01
01
10
10
10
10
10
10
10
10
10
10
10
10

0000 = Off

0001 = CCLOO

0010 = SERCOMO_PADO
0011 = SERCOMO_PAD3
0100 = SERCOM1_PAD2
0101 = SERCOM1_PADO
0110 = SERCOM1_PAD3
0111 = SERCOM2_PADO
1000 = SERCOM2_PAD3
1001 = SERCOM3_PAD2
1010 = SERCOM3_PADO
1011 = SERCOM3_PAD3
1100 = SERCOM4_PADO
1101 = SERCOM4_PAD3
1110 = SERCOM5_PAD2
1111 = SERCOM5_PADO
0000 = SERCOM5_PAD3
0001 = TCCO_WO2
0010 =TCCO_WOO0
0011 =TCCO_WO4
0100 = TCC1_WO2
0101 = TCC1_WOO0
0110 = TCC1_WO4
0111 =TCC2_WO0
1000 =TCO_WOO

1001 = TC1_WOO0

1010 =TC2_WOO0

1011 = TC3_WOO0

1100 = TC4_WOO0

1101 = TC5_WOO0

1110 =TC6_WOO0

1111 =TC7_WOO0

0000 =TC8_WOO0

0001 =TC9_WO1

0010 = QSPI_CS

0011 = QSPI_DATA1
0100 = QSPI_DATAO
0101 = QSPI_DATA3
0110 = TSTBUS1

0111 =TSTBUS10

1000 = AC_CMPO

1001 = AC_CMPTRDY
1010 = FECTRL4

1011 - 11 1111 = Off
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Table 6-12. Remappable Output Pin Configuration — Group 4

RPn Port Pin RPNG4R SFR RPNnG4R Bits RPNG4R Value to Peripheral Pin
Selection

RPAO
RPA1
RPA2
RPA3
RPAS5
RPA6
RPAS8
RPA9
RPA10
RPA13
RPA14
RPB2
RPB3
RPB4
RPB6
RPB7
RPB10
RPB11
RPC7
RPC9
RPD3
RPD7
RPE1
RPE3
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RPAOG4R
RPA1G4R
RPA2G4R
RPA3G4R
RPA5G4R
RPA6G4R
RPA8G4R
RPASG4R
RPA10G4R
RPA13G4R
RPA14G4R
RPB2G4R
RPB3G4R
RPB4G4R
RPB6G4R
RPB7G4R
RPB10G4R
RPB11G4R
RPC7G4R
RPC9G4R
RPD3G4R
RPD7G4R
RPE1G4R
RPE3G4R

RPAOG4R[5:0]
RPA1G4R[5:0]
RPA2G4R[5:0]
RPA3G4R[5:0]
RPA5G4R[5:0]
RPA6G4R[5:0]
RPA8GA4R[5:0]
RPA9G4R[5:0]
RPA10G4R[5:0]
RPA13G4R[5:0]
RPA14G4R[5:0]
RPB2G4R[5:0]
RPB3G4R[5:0]
RPB4G4R[5:0]
RPB6G4R[5:0]
RPB7G4R[5:0]
RPB10G4R[5:0]
RPB11G4R[5:0]
RPC7GA4R[5:0]
RPC9G4R[5:0]
RPD3G4R[5:0]
RPD7G4R[5:0]
RPE1G4R[5:0]
RPE3G4R[5:0]

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
10
10
10
10
10
10
10
10
10
10
10
10

0000 = Off

0001 = CCLO1

0010 = SERCOMO_PAD2
0011 = SERCOMO_PADO
0100 = SERCOM1_PAD3
0101 = SERCOM1_PADO
0110 = SERCOM2_PAD2
0111 = SERCOM2_PADO
1000 = SERCOM3_PAD3
1001 = SERCOM3_PADO
1010 =SERCOM4_PAD2
1011 =SERCOM4_PADO
1100 = SERCOM5_PAD3
1101 = SERCOM5_PADO
1110 =TCCO_WO3
1111 =TCCO_WO1
0000 =TCCO_WO5
0001 =TCC1_WO3
0010 =TCC1_WO1
0011 =TCC1_WO5
0100 =TCC2_WO1
0101 =TCO_WOO0

0110 =TC1_WO1

0111 =TC2_WO1

1000 = TC3_WO1

1001 = TC4_ WO1

1010 =TC5_WO1

1011 =TC6_WOI1

1100 =TC7_WO1

1101 =TC9_WOO0

1110 = QSPI_CS

1111 = QSPI_DATA2
0000 = QSPI_DATA1
0001 = QSPI_DATAO
0010 =TSTBUS2

0011 =TSTBUS6

0100 =AC_CMP1

0101 = AC_CMPTOUT
0110 = CANT_TX

0111 = FECTRL3

1000 = FECTRL5

1001 = Off

1010 = Off

1011 - 11 1111 = Off
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Table 6-13. Remappable Output Pin Configuration — Group 5

RPn Port Pin RPNG5R SFR RPNnG5R Bits RPNG5R Value to Peripheral Pin
Selection

RPA1
RPA4
RPA10
RPA15
RPBO
RPB4
RPB10
RPB14
RPB15
RPC8
RPC10
RPC11
RPDO
RPD1
RPD2
RPD4
RPE2
RPE4
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RPA1G5R
RPA4G5R
RPATOG5R
RPA15G5R
RPBOG5R
RPB4G5R
RPB10G5R
RPB14G5R
RPB15G5R
RPC8G5R
RPC10G5R
RPC11G5R
RPDOG5R
RPD1G5R
RPD2G5R
RPD4G5R
RPE2G5R
RPE4G5R

RPA1GS5R[5:0]

RPA4GSR[5:0] 00
RPA10G5R[5:0] 00
RPA15G5R[5:0] 00
RPBOGS5R[5:0] 00
RPB4G5R[5:0] 00
RPB10G5R[5:0] 00
RPB14G5R[5:0] 00
RPB15G5R[5:0] 00
RPC8G5RI5:0] 00
RPC10G5R[5:0] 00
RPC11G5R[5:0] 00
RPDOG5R[5:0] 22
RPD1G5R[5:0]

00

RPD2G5R[5:0] 00

RPD4G5R[5:0] 01
RPE2G5R[5:0] 01
RPE4G5R[5:0] 01

01
01
01
01
01
01
01
01
01
01
01
01
01
10
10
10
10
10
10
10
10
10
10
10
10

0000 = Off
0001 = CCLOO
0010 = SERCOM1_PAD3
0011 = SERCOM2_PADO
0100 = TCCO_WO4
0101 = TCCO_WO2
0110 =TCCO_WO!1
0111 =TCC1_WO4
1000 =TCC1_WO2
1001 =TCC1_WO1
1010 = TC8_WO1
1011 =TC9_WO1
1100 = QSPI_CS
1101 = QEICCMPO
1110 = GMAC_TSUCOMP
1111 = TSTBUS3
0000 = TSTBUS7
0001 = TSTBUS11
0010 = Off
0011 = Off
0100 = Off
0101 = Off
0110 = Off
0111 = Off
1000 = Off
1001 = Off
1010 = Off
1011 = Off
1100 = Off
1101 = Off
1110 = Off
1111 = Off
0000 = Off
0001 = Off
0010 = Off
0011 = Off
0100 = Off
0101 = Off
0110 = Off
0111 = Off
1000 = Off
1001 = Off
1010 = Off

1011 - 11 1111 =O0Off
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Table 6-14. Remappable Output Pin Configuration — Group 6

RPn Port Pin RPNG6R SFR RPNGG6R Bits RPNG6R Value to Peripheral Pin
Selection

RPA3
RPA5
RPA6
RPA7
RPB5
RPB6
RPB8
RPB9
RPD5
RPES
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RPA3G6R
RPA5G6R
RPA6G6R
RPA7G6R
RPB5G6R
RPB6G6R
RPB8G6R
RPB9G6R
RPD5G6R
RPE5G6R

RPA3G6R[5:0]
RPA5G6R[5:0]
RPA6G6R[5:0]
RPA7G6R[5:0]
RPB5G6R[5:0]
RPB6G6R[5:0]
RPB8G6R[5:0]
RPB9G6R[5:0]
RPD5G6R[5:0]
RPE5G6R[5:0]

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
10
10
10
10
10
10
10
10
10
10
10
10

0000 = Off

0001 = SERCOMO_PAD1
0010 = SERCOM1_PAD1
0011 = SERCOM2_PAD1
0100 = SERCOM3_PAD1
0101 = SERCOM4_PAD1
0110 = SERCOMS_PAD1
0111 = QSPI_SCK
1000 = REFO1
1001 = REFO2
1010 = REFO3
1011 = REFO4
1100 = Off

1101 = Off

1110 = Off

1111 = Off

0000 = Off

0001 = Off

0010 = Off
0011 = Off

0100 = Off

0101 = Off

0110 = Off

0111 = Off

1000 = Off

1001 = Off

1010 = Off

1011 = Off

1100 = Off

1101 = Off

1110 = Off

1111 = Off

0000 = Off

0001 = Off

0010 = Off

0011 = Off

0100 = Off

0101 = Off

0110 = Off

0111 = Off

1000 = Off

1001 = Off

1010 = Off

1011 - 11 1111 =Off
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6.6.

6.6.1.

6.6.2.

6.6.3.

6.6.4.

Peripheral Multiplexing

Many pins also support one or more peripheral modules. When configured to operate with a
peripheral, a pin may not be used for general input or output. In many cases, a pin must still

be configured for input or output, although some peripherals override the TRISx configuration.

The typical Multiplexed Port Structure Block Diagram illustrates how ports are shared with other
peripherals and the associated I/0 pin to which they are connected. See Typical Multiplexed Port
Structure Block Diagram in Block Diagram from Related Links. Multiple peripheral functions may be
multiplexed on each I/0 pin. The priority of the peripheral function depends on the order of the pin
descriptions. See Function Priority for Device Pins from Related Links.

Note: The TRISx register bit can control the output of a pin or, in some cases, by the peripheral
itself.

Related Links
Block Diagram
Function Priority for Device Pins

Multiplexed Digital Input Peripheral
The following conditions are characteristics of a multiplexed digital input peripheral:

+ Peripheral does not control the TRISx register. Some peripherals require the pin be configured as
an input by setting the corresponding TRISx bit = 1.

+ Peripheral input path is independent of I/0 input path and uses an input buffer that is dependent
on the peripheral.

+ PORTXx register data input path is not affected and can read the pin value.

Multiplexed Digital Output Peripheral
The following conditions are characteristics of a multiplexed digital output peripheral:

* The peripheral controls the output data. Some peripherals require the pin to be configured as an
output by setting the corresponding TRISx bit = 0.

+ If a peripheral pin has an automatic tri-state feature, the peripheral can tri-state the pin.

+ The peripheral can affect the pin output driver type. For example, drive strength, slew rate and so
on.

+ PORTx register output data has no effect.

Multiplexing Digital Bidirectional Peripheral
The following conditions are characteristics of a multiplexed digital bidirectional peripheral:

+ The peripheral automatically configures the pin as an output but not as an input. Some
peripherals require the pin to be configured as an input by setting the corresponding TRISx
bit = 1.

+ Peripherals control output data.

« The pin output driver type can be affected by the peripheral (for example, drive strength, slew
rate and so on).

+ The PORTX register data input path is not affected and can read the pin value.
+ PORTX register output data has no effect.

Multiplexing Analog Input Peripheral
The following condition is characteristic of a multiplexed analog input peripheral:
« All digital port input buffers are disabled.

+ PORTx registers read ‘0’ to prevent crowbar current.

@ MICROCHIP
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6.6.5. Multiplexing Analog Output Peripheral
The following conditions are characteristics of a multiplexed analog output peripheral:
« All digital port input buffers are disabled.
+ PORTXx registers read ‘0’ to prevent crowbar current.
+ Analog output is driven onto the pin, independent of the associated TRISx setting.

6.7.  Function Priority for Device Pins

The device pins have an associated priority order in which functionality is exhibited on each pin.
This priority order impacts the availability of PPS functionality. For example, if enabling SERCOMO,
choose the outputs to be High Speed mode in the DEVCFG1 fuses (bit 11), give priority to pins PB9,
PA4, PA5 and PA6 and use them as SERCOMO pins instead of GPIO/PPS pins. The following table
provides details for the priority in which functions are brought out on each device pin. Top entry is
higher priority and bottom entry is lower priority for each specific pin.

Table 6-15. Priority for Device Pins PAn (n = 0-15), PBn (n = 0-15), PCn (n = 0-10), PDn (n = 0-7), PEn (n = 0-6),

m Function In Priority Order Reference Peripheral

pa0 QSPI_DATAO QSPI
RTC_IN3 RTCC
RPAO PPS
I0CAO Change Notification
RAO GPIO

pal QSPI_SCK QSPI
RTC_IN2 RTCC
RPA1 PPS
I0CA1 Change Notification
RA1 GPIO

pa2 QSPI_DATA3 QSPI
RTC_IN1 RTCC
RPA2 PPS
I0CA2 Change Notification
RA2 GPIO

pa3 TRD2 Trace (Debug)
SCLKI Secondary Oscillator - Digital
DACOUT DAC
ANN1 ADC (Differential)
RTC_INO RTCC
RPA3 PPS
I0CA3 Change Notification
RA3 GPIO

pas SERCOMO_PAD3 SERCOMO
RTC_OUT RTCC
USBID USB
RPA4 PPS
I0CA4 Change Notification
RA4 GPIO
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Table 6-15. Priority for Device Pins PAn (n = 0-15), PBn (n = 0-15), PCn (n = 0-10), PDn (n = 0-7), PEn (n = 0-6),
(continued)

m Function In Priority Order Reference Peripheral

pa5 SERCOMO_PADO SERCOMO
RPA5 PPS
I0CA5 Change Notification
RA5 GPIO

pa6 TRD3 Trace
SERCOMO_PAD1 SERCOMO
RPA6 PPS
I0CA6 Change Notification
RA6 GPIO

pa7 TRCLK Trace(Debug)
SERCOM1_PADO SERCOM1
VBUSON USB Charge Pump
RPA7 PPS
I0CA7 Change Notification
RA7 GPIO

pa8 SERCOM1_PAD1 SERCOM1
CANO_TX Enhanced CAN
RPA8 PPS
IOCA8 Change Notification
RA8 GPIO

pa9 SERCOM1_PAD2 SERCOM1
RTC_INO_ALT RTCC
CANO_RX Enhanced CAN
RPA9 PPS
I0CA9 Change Notification
RA9 GPIO

pal0 SERCOM1_PAD3 SERCOM1
RTC_OUT_ALT RTCC
RPA10 PPS
I0CA10 Change Notification
RA10 GPIO

pali SOscl Secondary Oscillator - Analog
RPA11 PPS
RA11 GPIO

pal2 SOSCO Secondary Oscillator - Analog
RPA12 PPS
RA12 GPIO

pal3 12C_SERCOM_PADO 12C
GMAC_GRX1 Ethernet
RPA13 PPS
IOCA13 Change Notification
RA13 GPIO
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Table 6-15. Priority for Device Pins PAn (n = 0-15), PBn (n = 0-15), PCn (n = 0-10), PDn (n = 0-7), PEn (n = 0-6),

(continued)
m Function In Priority Order Reference Peripheral

pal4 ANNO ADC (Differential)
12C_SERCOM_PAD1 12C
GMAC_GRX0 Ethernet
RPA14 PPS
I0CA14 Change Notification
RA14 GPIO

pal5 RPA15 PPS
IOCA15 Change Notification
RA15 GPIO

pb0 AN4 ADC
CvD4 CVvD
CVDR4 CvD
CVDT4 CVD
AC_AIN2 Analog Comparator
RPBO PPS
I0CBO Change Notification
RBO GPIO

pb1 ANS5 ADC
CVD5 CVD
CVDR5 CvD
CVDT5 CVD
AC_AIN3 Analog Comparator
RPB1 PPS
10CB1 Change Notification
RB1 GPIO

pb2 ANG6 ADC
CVD6 CVD
CVDR6 CvD
CVDT6 CVvD
AC_AINO Analog Comparator
RPB2 PPS
|0CB2 Change Notification
RB2 GPIO

pb3 AN7 ADC
CvD7 CVvD
CVDRY7 CvD
CVDT7 CVD
AC_AIN1 Analog Comparator
RPB3 PPS
I0CB3 Change Notification
RB3 GPIO
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Table 6-15. Priority for Device Pins PAn (n = 0-15), PBn (n = 0-15), PCn (n = 0-10), PDn (n = 0-7), PEn (n = 0-6),

(continued)

m Function In Priority Order Reference Peripheral

pb4

pb5

pb6

pb7

pb8

pb9
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ANS8
CvD8
CVDR8
CVDT8
RPB4
10CB4
RB4
TRDO
AN1
CVD1
CVDR1
CVDT1
RPB5
10CB5
RB5
TMS
TRD1
AN2
CvD2
CVDR2
CvDT2
RPB6
10CB6
RB6
SWO
AN3
CvD3
CVDR3
CvDT3
LVDIN
RPB7
10CB7
RB7
SWCLK
RPB8
10CB8
RB8
CM4_SWDIO
SERCOMO_PAD2
INTO
RPB9
10CB9
RB9

ADC

CVvD

CvD

CVD

PPS

Change Notification
GPIO

Trace (Debug)

ADC

CVD

CvD

CVvD

PPS

Change Notification
GPIO

JTAG

Trace

ADC

CvD

CVvD

CvD

PPS

Change Notification
GPIO

Debug

ADC

CvD

CVD

CvD

LVD Voltage Reference
PPS

Change Notification
GPIO

Debug

PPS

Change Notification
GPIO

Debug

SERCOMO

Wake-up interrupt
PPS

Change Notification
GPIO
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Table 6-15. Priority for Device Pins PAn (n = 0-15), PBn (n = 0-15), PCn (n = 0-10), PDn (n = 0-7), PEn (n = 0-6),

(continued)

m Function In Priority Order Reference Peripheral

pb10
pb11

pb12

pb13

pb14

pb15

pcO

pcl
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ANO
USBOEN
RPB10
10CB10
RB10
QSPI_DATA2
ANAO
RPB11
I0CB11
RB11
QSPI_DATA1
RPB12
10CB12
RB12
QSPI_CS
RTC_EVENT
RPB13
10CB13
RB13

AN18
CVD18
CVDR18
CvDT17
RPB14
I0CB14
RB14

AN17
CvD17
CVDR17
CVDT16
RPB15
I0CB15
RB15
SERCOM2_PAD2
GMAC_GTXO0
RPCO
10CCO

RCO
SERCOM2_PAD3
GMAC_GREFCLKOUT
RPC1

10CC1

RC1

ADC

usB

PPS

Change Notification
GPIO

QSPI

ADC (Alternate)

PPS

Change Notification
GPIO

QSPI

PPS

Change Notification
GPIO

QSPI

RTCC

PPS

Change Notification
GPIO

ADC

CVD

CvD

CVvD

PPS

Change Notification
GPIO

ADC

CvD

CVvD

CvD

PPS

Change Notification
GPIO

SERCOM2

Ethernet

PPS

Change Notification
GPIO

SERCOM2

Ethernet

PPS

Change Notification
GPIO
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Table 6-15. Priority for Device Pins PAn (n = 0-15), PBn (n = 0-15), PCn (n = 0-10), PDn (n = 0-7), PEn (n = 0-6),

(continued)
m Function In Priority Order Reference Peripheral

pc7 AN15 ADC
CVD15 CVD
CVDR15 CvD
CVDT15 CVD
RPC7 PPS
10CC7 Change Notification
RC7 GPIO

pc8 GMAC_GRXER Ethernet
RPC8 PPS
10CC8 Change Notification
RC8 GPIO

pco GMAC_GTXEN Ethernet
RPC9 PPS
10CC9 Change Notification
RC9 GPIO

pc10 RPC10 PPS
I0CC10 Change Notification
RC10 GPIO

pcli RPC11 PPS
I0CC11 Change Notification
RC11 GPIO

pdo RPDO PPS
10CDO Change Notification
RDO GPIO

pd1 RPD1 PPS
10CD1 Change Notification
RD1 GPIO

pd2 AN16 ADC
CcvD16 CcvD
CVDR16 CVD
CVDTO CcvD
RPD2 PPS
10CD2 Change Notification
RD2 GPIO

pd3 AN9 ADC
CVD9 CVD
CVDR9 CcvD
CVDT9 CVD
RPD3 PPS
10CD3 Change Notification
RD3 GPIO

61

@ MICROCHIP



Table 6-15. Priority for Device Pins PAn (n = 0-15), PBn (n = 0-15), PCn (n = 0-10), PDn (n = 0-7), PEn (n = 0-6),

(continued)

m Function In Priority Order Reference Peripheral

pd4

pd5

pd6

pd7

pe0

pel

pe2
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AN10

CvD10
CVDR10
CvDT10
RPD4

10CD4

RD4

AN11

CVD11
CVDR11
CVDT11

RPD5

10CD5

RD5

AN12

CvD12
CVDR12
CVvDT12
GMAC_GMDIO
RPD6

10CD6

RD6

AN13

CvD13
CVDR13
CvDT13
GMAC_GMDC
RPD7

10CD7

RD7
SERCOM2_PADO
RPEO

I0CEO

REO
SERCOM2_PAD1
GMAC_GTX1
RPE1

I0CE1

RE1
GMAC_GCRS_DV
RPE2

I0CE2

RE2

ADC

CcvD

CVD

CvD

PPS

Change Notification
GPIO

ADC

CVD

CvD

CVD

PPS

Change Notification
GPIO

ADC

CvD

CVD

CvD

Ethernet

PPS

Change Notification
GPIO

ADC

CvD

CVD

CcvD

Ethernet

PPS

Change Notification
GPIO

SERCOM2

PPS

Change Notification
GPIO

SERCOM2

Ethernet

PPS

Change Notification
GPIO

Ethernet

PPS

Change Notification
GPIO
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Table 6-15. Priority for Device Pins PAn (n = 0-15), PBn (n = 0-15), PCn (n = 0-10), PDn (n = 0-7), PEn (n = 0-6),

(continued)
[inNome | Function In pririty Order | Reference perpheral
pe3 RPE3 PPS
IOCE3 Change Notification
RE3 GPIO
pe4 RPE4 PPS
IOCE4 Change Notification
RE4 GPIO
pe5 ANBO ADC (Alternate)
RPES5 PPS
IOCE5 Change Notification
RES5 GPIO
pe6 AN14 ADC
CVvD14 CVvD
CVDR14 CvD
CVDT14 CVvD
RPE6 PPS
IOCE6 Change Notification
RE6 GPIO

6.8. Operation in Power Saving Modes

6.8.1. 1/0 Port Operation in Sleep Mode

As the device enters Sleep mode, the system clock is disabled; however, the CN module continues to
operate. If one of the enabled CN pins changes state, the corresponding Interrupt flag is set in NVIC,
the device wakes from Sleep (or Idle) mode, then executes the CN interrupt service routine.

6.8.2. 1/0 Port Operation in Idle Mode
As the device enters Idle mode, the system clock sources remain functional.

6.9. Results of Various Resets

Table 6-16. Results of Resets Available

Device Reset All'1/0 registers are forced to their reset states upon a device Reset.
Power-on Reset (PoR) All'I/O registers are forced to their reset states upon a Power-on Reset (POR).
Watchdog Reset All'I/0 registers are unchanged upon a Watchdog Reset.
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6.10. Port Register Summary
See PORT A module in the Product Memory Mapping Overview from Related Links for base address.

Note: All registers in this table have corresponding CLR, SET and INV registers at their virtual
address plus an offset of 0x4, 0x8 and 0xC, respectively. See CLR, SET and INV Registers from Related

Links.
Coffset | Name [ Bitpos| 7 | 6 | 5 | 4 | 3 | 2 | 1 | o0 |
7:0 ANSA3
15:8 ANSA14
0x00 ANSELA
23:16
31:24
0x04
e Reserved
Ox0F
7:0 TRISAX TRISAX TRISAX TRISAX TRISAX TRISAX TRISAX TRISAX
15:8 TRISAX TRISAX TRISAX TRISAX TRISAX TRISAX
0x10 TRISA
23:16
31:24
0x14
e Reserved
Ox1F
7:0 RAX RAX RAX RAX RAX RAX RAX RAX
15:8 RAX RAX RAX RAX RAX RAX RAX RAX
0x20 PORTA
23:16
31:24
0x24
e Reserved
Ox2F
7:0 LATAX LATAX LATAX LATAX LATAX LATAX LATAX LATAX
15:8 LATAX LATAX LATAX LATAX LATAX LATAX
0x30 LATA
23:16
31:24
0x34
e Reserved
O0x3F
7:0 ODCAX ODCAX ODCAX ODCAX ODCAX ODCAX ODCAX ODCAX
15:8 ODCAx ODCAX ODCAXx ODCAX ODCAx ODCAX
0x40 ODCA
23:16
31:24
0x44
- Reserved
Ox4F
7:0 CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX
15:8 CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX
0x50 CNPUA
23:16
31:24
0x54
e Reserved
Ox5F
7:0 CNPDAX CNPDAX CNPDAX CNPDAX CNPDAXx CNPDAXx CNPDAX CNPDAX
0x60 CNPDA 15:8 CNPDAX CNPDAX CNPDAX CNPDAX CNPDAX CNPDAX
23:16
31:24
0x64
. Reserved
Ox6F
7:0
0x70 CNCONA 15:8 ON FRZ SIDL EDGEDETECT
23:16
31:24
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Port Register Summary (continued)

| Offset | Name |BitPos| 7 | 6 | 5 | 4 | 3 | 2 | 1 | o0 |

0x74
.. Reserved
Ox7F
7:0 CNENAX CNENAX CNENAX CNENAX CNENAX CNENAX CNENAX CNENAXx
15:8 CNENAXx CNENAX CNENAX CNENAX CNENAX CNENAX
0x80 CNENA
23:16
31:24
0x84
e Reserved
Ox8F
7:0 CNSTATAx ~ CNSTATAx  CNSTATAx  CNSTATAx = CNSTATAx = CNSTATAx = CNSTATAx = CNSTATAx
15:8 CNSTATAx ~ CNSTATAx  CNSTATAXx CNSTATAx ~ CNSTATAx  CNSTATAx
0x90 CNSTATA
23:16
31:24
0x94
e Reserved
O0x9F
7:0 CNNEAX CNNEAX CNNEAX CNNEAX CNNEAX CNNEAX CNNEAX CNNEAX
15:8 CNNEAXx CNNEAXx CNNEAXx CNNEAXx CNNEAXx CNNEAXx
0xA0 CNNEA
23:16
31:24
0xA4
e Reserved
OxAF
7:0 CNFAX CNFAX CNFAX CNFAX CNFAX CNFAX CNFAX CNFAX
15:8 CNFAXx CNFAX CNFAX CNFAXx CNFAXx CNFAX
0xB0O CNFA
23:16
31:24
0xB4
e Reserved
O0xBF
7:0 SROAX SROAX SROAX SROAX SROAX SROAX SROAX
15:8 SROAX SROAX SROAX SROAX SROAX
0xCO0 SRCONOA
23:16
31:24
0xC4
- Reserved
O0xCF
7:0 SRT1AX SR1AX SR1AX SR1AX SR1Ax SR1Ax SR1AX
15:8 SR1AX SR1AX SR1AX SR1AX SR1AX
0xD0 SRCON1A
23:16
31:24
0xD4
e Reserved
OxFF
7:0 ANSBXx ANSBXx ANSBx ANSBx ANSBx ANSBXx ANSBXx ANSBXx
0x0100 ANSELB 15:8 ANSBXx ANSBXx ANSBXx ANSBXx
23:16
31:24
0x0104
.. Reserved
0x010F
7:0 TRISBx TRISBx TRISBx TRISBx TRISBx TRISBx TRISBx TRISBx
15:8 TRISBx TRISBx TRISBx TRISBx TRISBx TRISBx TRISBx TRISBx
0x0110 TRISB
23:16
31:24
0x0114
.. Reserved
0x011F
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Port Register Summary (continued)

oifset L Name tsitbos L 7L s L s L L s L2 L L O

15:8 RBx RBx RBx RBx RBx RBx RBx RBx
0x0120 PORTB
23:16
31:24
0x0124
Reserved
0x012F
7:0 LATBx LATBx LATBx LATBxX LATBX LATBX LATBx LATBx
15:8 LATBx LATBx LATBx LATBX LATBX LATBX LATBx LATBx
0x0130 LATB
23:16
31:24
0x0134
Reserved
0x013F
7:0 ODCBx ODCBx ODCBx ODCBx ODCBx ODCBx ODCBx ODCBx
15:8 ODCBx ODCBx ODCBx ODCBx ODCBx ODCBx ODCBx ODCBx
0x0140 ODCB
23:16
31:24
0x0144
Reserved
0x014F
7:0 CNPUBXx CNPUBXx CNPUBXx CNPUBXx CNPUBXx CNPUBXx CNPUBXx CNPUBXx
15:8 CNPUBXx CNPUBXx CNPUBx CNPUBx CNPUBx CNPUBXx CNPUBXx CNPUBXx
0x0150 CNPUB
23:16
31:24
0x0154
Reserved
0x015F
7:0 CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx
15:8 CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx
0x0160 CNPDB
23:16
31:24
0x0164
Reserved
0x016F
7:0
15:8 ON FRZ SIDL EDGEDETECT
0x0170 CNCONB
23:16
31:24
0x0174
Reserved
0x017F
7:0 CNENBx CNENBXx CNENBXx CNENBx CNENBx CNENBx CNENBx CNENBXx
15:8 CNENBx CNENBx CNENBXx CNENBx CNENBx CNENBXx CNENBXx CNENBx
0x0180 CNENB
23:16
31:24
0x0184
Reserved
0x018F
7:0 CNSTATBx ~ CNSTATBx  CNSTATBx = CNSTATBx = CNSTATBx = CNSTATBx = CNSTATBx = CNSTATBx
15: NSTATB NSTATB NSTATB. NSTATB NSTATB NSTATB NSTATB NSTATB
0x0190 CNSTATB 5:8 CNS x  CNS X CNS X CNS x  CNS x  CNS x  CNS x  CNS X
23:16
31:24
0x0194
Reserved
0x019F
7:0 CNNEBXx CNNEBx CNNEBx CNNEBx CNNEBXx CNNEBXx CNNEBXx CNNEBx
15:8 CNNEBXx CNNEBXx CNNEBXx CNNEBx CNNEBx CNNEBx CNNEBx CNNEBXx
0x01A0 CNNEB
23:16
31:24
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Port Register Summary (continued)

| Offset | Name |BitPos| 7 | 6 | 5 | 4 | 3 | 2 | 1 | o0 |

0x01A4
Reserved
0x01AF
7:0 CNFBx CNFBx CNFBx CNFBx CNFBx CNFBx CNFBx CNFBx
15:8 CNFBx CNFBx CNFBx CNFBx CNFBx CNFBx CNFBx CNFBx
0x01B0 CNFB
23:16
31:24
0x01B4
Reserved
0x01BF
7:0
15:8 SROBx SROBx SROBx SROBx
0x01CO SRCONOB
23:16
31:24
0x01C4
Reserved
0x01CF
7:0
15:8 SR1Bx SR1Bx SR1Bx SR1Bx
0x01D0 SRCON1B
23:16
31:24
0x01D4
Reserved
0x01FF
7:0 ANSCx
15:8
0x0200 ANSELC
23:16
31:24
0x0204
Reserved
0x020F
7:0 TRISCx TRISCx TRISCx
15:8 TRISCx TRISCx TRISCx TRISCx
0x0210 TRISC
23:16
31:24
0x0214
Reserved
0x021F
7:0 RCx RCx RCx
15:8 RCx RCx RCx RCx
0x0220 PORTC
23:16
31:24
0x0224
Reserved
0x022F
7:0 LATCx LATCx LATCx
0x0230 LATC 15:8 LATCx LATCx LATCx LATCx
23:16
31:24
0x0234
Reserved
0x023F
7:0 0OSCCx 0OSCCx 0OSCCx
0x0240 oDCC 15:8 OSCCx OSCCx OSCCx OSCCx
23:16
31:24
0x0244
Reserved
0x024F
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Port Register Summary (continued)

oot L Name sitbos L 7 L s L s L L s L2 L L O

CNPUCx CNPUCx CNPUCx
15:8 CNPUCx CNPUCx CNPUCx CNPUCx
0x0250 CNPUC
23:16
31:24
0x0254
Reserved
0x025F
7:0 CNPDCx CNPDCx CNPDCx
15:8 CNPDCx CNPDCx CNPDCx CNPDCx
0x0260 CNPDC
23:16
31:24
0x0264
Reserved
0x026F
7:0
15:8 ON FRZ SIDL EDGEDETECT
0x0270 CNCONC
23:16
31:24
0x0274
Reserved
0x027F
7:0 CNENCx CNENCx CNENCx
15:8 CNENCx CNENCx CNENCx CNENCx
0x0280 CNENC
23:16
31:24
0x0284
Reserved
0x028F
7:0 CNSTATCx CNSTATCx CNSTATCx
15:8 CNSTATCx CNSTATCx CNSTATCx CNSTATCx
0x0290 CNSTATC
23:16
31:24
0x0294
Reserved
0x029F
7:0 CNNECx CNNECx CNNECx
15:8 CNNECx CNNECx CNNECx CNNECx
0x02A0 CNNEC
23:16
31:24
0x02A4
Reserved
0x02AF
7:0 CNFCx CNFCx CNFCx
15:8 CNFCx CNFCx CNFCx CNFCx
0x02B0 CNFC
23:16
31:24
0x02B4
Reserved
0x02BF
7:0 SROCx SROCx
0x02C0 SRCONOC 158 SROCx
23:16
31:24
0x02C4
Reserved
0x02CF
7.0 SR1Cx SR1Cx
0x02D0 SRCON1C 158 SR1Cx
23:16
31:24
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Port Register Summary (continued)

| Offset | Name |BitPos| 7 | 6 | 5 | 4 | 3 | 2 | 1 | o0 |

0x02D4
Reserved
0x02FF
7:0 ANSDx ANSDx ANSDx ANSDx ANSDx ANSDx
15:8
0x0300 ANSELD
23:16
31:24
0x0304
Reserved
0x030F
7:0 TRISDx TRISDx TRISDx TRISDx TRISDx TRISDx TRISDx TRISDx
15:8
0x0310 TRISD
23:16
31:24
0x0314
Reserved
0x031F
7:0 RDx RDx RDx RDx RDx RDx RDx RDx
15:8
0x0320 PORTD
23:16
31:24
0x0324
Reserved
0x032F
7:0 LATDx LATDx LATDx LATDx LATDx LATDx LATDx LATDx
15:8
0x0330 LATD
23:16
31:24
0x0334
Reserved
0x033F
7:0 ODCDx ODCDx ODCDx ODCDx ODCDx ODCDx ODCDx ODCDx
15:8
0x0340 ODCD
23:16
31:24
0x0344
Reserved
0x034F
7:0 CNPUDx CNPUDx CNPUDx CNPUDx CNPUDx CNPUDx CNPUDx CNPUDx
15:8
0x0350 CNPUD
23:16
31:24
0x0354
Reserved
0x035F
7:0 CNPDDx CNPDDx CNPDDx CNPDDx CNPDDx CNPDDx CNPDDx CNPDDx
0x0360 CNPDD 15:8
23:16
31:24
0x0364
Reserved
0x036F
7:0
0x0370 CNCOND 15:8 ON FRZ SIDL EDGEDETECT
23:16
31:24
0x0374
Reserved
0x037F
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Port Register Summary (continued)

I S T A

0x0380
0x0384
0x038F
0x0390
0x0394
0x039F
0x03A0
0x03A4
O0x03AF
0x03B0

0x03B4

0x03BF
0x03C0

0x03C4

0x03CF
0x03D0

0x03D4

Ox03FF
0x0400

0x0404

0x040F
0x0410

0x0414

0x041F

0x0420
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CNEND

Reserved

CNSTATD

Reserved

CNNED

Reserved

CNFD

Reserved

SRCONOD

Reserved

SRCON1D

Reserved

ANSELE

Reserved

TRISE

Reserved

PORTE

15:8
23:16
31:24

7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24

CNENDx

CNSTATDx

CNNEDx

CNFDx

CNENDx

CNSTATDx

CNNEDx

CNFDx

ANSEX

TRISEx

REX

5
CNENDx

CNSTATDx

CNNEDx

CNFDx

ANSEX

TRISEx

REX

CNENDx

CNSTATDx

CNNEDx

CNFDx

TRISEX

REX

CNENDx CNENDx

CNSTATDx ~ CNSTATDx

CNNEDx CNNEDx

CNFDx CNFDx
TRISEx TRISEx
REX REx

1
CNENDx

CNSTATDx

CNNEDx

CNFDx

SRODx

SR1Dx

TRISEX

REX

4 3 2 | 1 | 0

CNENDx

CNSTATDx

CNNEDx

CNFDx

SRODx

SR1Dx

TRISEX

REX
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Port Register Summary (continued)

| Offset | Name |BitPos| 7 | 6 | 5 | 4 | 3 | 2 | 1 | o0 |

0x0424
Reserved
0x042F
7:0 LATEX LATEX LATExX LATEX LATEX LATEX LATEX
15:8
0x0430 LATE
23:16
31:24
0x0434
Reserved
0x043F
7:0 ODCEx ODCEx ODCEx ODCEx ODCEx ODCEx ODCEx
15:8
0x0440 ODCE
23:16
31:24
0x0444
Reserved
0x044F
7:0 CNPUEX CNPUEX CNPUEX CNPUEX CNPUEX CNPUEX CNPUEX
15:8
0x0450 CNPUE
23:16
31:24
0x0454
Reserved
0x045F
7:0 CNPDEX CNPDEX CNPDEXx CNPDEXx CNPDEx CNPDEx CNPDEx
15:8
0x0460 CNPDE
23:16
31:24
0x0464
Reserved
0x046F
7:0
15:8 ON FRZ SIDL EDGEDETECT
0x0470 CNCONE
23:16
31:24
0x0474
Reserved
0x047F
7:0 CNENEx CNENEXx CNENEX CNENEX CNENEX CNENEXx CNENEx
15:8
0x0480 CNENE
23:16
31:24
0x0484
Reserved
0x048F
7:0 CNSTATEx ~ CNSTATEX CNSTATEX CNSTATEX CNSTATEx ~ CNSTATEx  CNSTATEx
0x0490 CNSTATE 15:8
23:16
31:24
0x0494
Reserved
0x049F
7:0 CNNEEx CNNEEX CNNEEX CNNEEX CNNEEX CNNEEX CNNEEx
0x04A0 CNNEE 15:8
23:16
31:24
0x04A4
Reserved
O0X04AF
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Port Register Summary (continued)

I S 7 2 T T N S S

0x04B0

0x04B4
0x04BF
0x04C0

0x04C4
0x04CF

0x04D0

6.11.

CNFEx CNFEx CNFEx CNFEx CNFEx CNFEx CNFEx
CNFE 15:8
23:16
31:24
Reserved
7:0 SROEX SROEXx
SRCONOE 15:8
23:16
31:24
Reserved
7:0 SR1EX SR1EXx
15:8
SRCON1TE
23:16
31:24

Related Links
CLR, SET and INV Registers
Product Memory Mapping Overview

Register Description

Registers can be 8, 16, or 32 bits wide. Atomic 8-, 16-, and 32-bit accesses are supported. In addition,
the 8-bit quarters and 16-bit halves of a 32-bit register, and the 8-bit halves of a 16-bit register can
be accessed directly.

Some registers require synchronization when read and/or written. Synchronization is denoted
by the "Read-Synchronized" and/or "Write-Synchronized" property in each individual register
description.

Some registers are enable-protected, meaning they can only be written when the module is
disabled. Enable protection is denoted by the "Enable-Protected" property in each individual register
description.

The following are the list of conventions available in the register description:
* - R=Readable bit

+ - W = Writable bit

+ - U=Unimplemented bit, read as ‘0’

* --n=Value at POR

*+ -1=Bitisset

* -0 =Bitis cleared

+ - x=Bitis unknown
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6.11.1. Analog Select Register for PortA

Name: ANSELA
Offset: 0x00
Reset: 0x4008
Property: -

The ANSELA register controls the operation of the analog portA pins.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
ANSA14 |
Access R/W
Reset 1
Bit 7 6 5 4 3 2 1 0
ANSA3
Access R/W
Reset 1

Bit 14 - ANSA14 Analog Select for PA14

Configures the PA14 as an analog input when this bit is set to ‘1",

Bit 3 - ANSA3 Analog Select for PA3

Configures the PA3 as an analog input when this bit is set to ‘1",
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6.11.2. Tri-state Functions for PortA

Name: TRISA
Offset: 0x10
Reset: 0x0
Property: -

The TRISA register configures the data direction flow through port I/0 pins.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
TRISAX TRISAx | TRISAx | | | TRISAx | TRISAx [ TRISAX
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
TRISAX TRISAX TRISAX TRISAX TRISAX TRISAX TRISAX TRISAX
Access R/W R/W RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,13,14,15 - TRISAx (x = 0 to 15; x = 0 for bit0 mapped to PAQ, ... x = 15 for bit15
mapped to PA15) Tri-state pins for PortA
The tri-state data direction bit configures the selected 1/0 pin of Port A as an input or output.

Value Description

1 Configures the I/0 as input
0 Configures the /0 as output
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6.11.3. Port Pin Data for PortA

Name: PORTA
Offset: 0x20
Reset: 0x0
Property: -

A write to a PORTA register writes to the corresponding LATA register (PORTA data latch). Those I/0
port pin(s) configured as outputs are updated. A write to a PORTA register is effectively the same as
a write to a LATA register. A read from a PORTA register reads the synchronized signal applied to the

port I/0 pins.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
RAX RAx | RAx | RAx | RAx | RAx | RAx | RAx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
RAX RAX RAX RAX RAX RAX RAX RAX
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - RAx (x =0 to 15; x = 0 for bit0 mapped to PAQ, ... x = 15 for bit15
mapped to PA15) Port pin configuration for PortA
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6.11.4. Latch Functions for PortA

Name: LATA
Offset: 0x30
Reset: 0x0
Property: -

The LATA register (PORTA data latch) holds data written to port I/O pins. A write to a LATA register
latches data to corresponding port I/O pins. Those I/0 port pins configured as outputs are updated.
Aread from a LATA register reads the data held in the PORTA data latch, not from the port I/0O pins.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
LATAX LATAXx | LATAx | | | LATAx | [LATAx | LATAX
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
LATAX LATAX LATAX LATAX LATAX LATAX LATAX LATAX
Access R/W R/W RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,13,14,15 - LATAx (x =0 to 15; x = 0 for bit0 mapped to PAQ, ... x = 15 for bit15
mapped to PA15) Port pin configuration for PortA
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6.11.5. Open-Drain Configuration for PortA

Name: ODCA
Offset: 0x40
Reset: 0x0
Property: -

This register configures each I/0 pin individually for either normal digital output or open-drain
output, associated with each I/0O pin.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
| ODCAx | ODCAx | ODCAx | | | ODCAx | ODCAx | ODCAx |
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
ODCAX ODCAXx ODCAX ODCAXx ODCAX ODCAX ODCAXx ODCAX
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,13,14,15 - ODCAXx (x = 0 to 15; x = 0 for bit0 mapped to PAQ, ... x = 15 for bit15
mapped to PA15 Open-Drain Configuration for PortA
Note: After a Reset, the status of all the bits of the ODCA register is set to ‘0'.

Value Description

1 Configures an I/0 pin as an open-drain output.
0 Configures an I/0 pin as an normal digital output.
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6.11.6. Pull-up Configuration for PortA

Name: CNPUA
Offset: 0x50
Reset: 0x0
Property: -

This register enables the weak internal pull-ups connected with an 1/0 pin when any of the control
bits is set.
Note: If configuring the port pin as a digital output, the user must always disable this register.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNPUAX CNPUAX | CNPUAx | | | CNPUAXx | CNPUAx | CNPUAx |
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX CNPUAX
Access R/W R/W RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,13,14,15 - CNPUAx (x=0,1,2,3,4,5,6,7, 8,9, 10, 13, 14, 15; x = 0 for bit0
mapped to PAO, ... x = 10 for bit 10, x = 13 for bit13, ... x = 15 for bit 15 mapped to PA15) Pull-up configuration
for PortA

Value Description

1 Enables the weak pull-up associated with an 1/0 pin.
0 Disables the weak pull-up associated with an 1/0 pin.
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6.11.7. Pull-down Control Register Configuration for PortA

Name: CNPDA
Offset: 0x60
Reset: 0x0
Property: -

This register enables the weak pull-down connected with an I/0 pin when any of the control bits is
set.
Note: If configuring the port pin as a digital output, the user must always disable this register.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNPDAX CNPDAX | CNPDAX | | | CNPDAx | CNPDAx | CNPDAx |
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNPDAX CNPDAX CNPDAX CNPDAX CNPDAX CNPDAX CNPDAX CNPDAX
Access R/W R/W RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,13,14,15 - CNPDAx (x=0,1,2,3,4,5,6,7,8,9, 10, 13, 14, 15; x = 0 for bit0
mapped to PAOD, ... x = 10 for bit 10, x = 13 for bit13, ... x = 15 for bit 15 mapped to PA15) Pull-down
configuration for PortA

Value Description

1 Enables the weak pull-down associated with an 170 pin.
0 Disables the weak pull-down associated with an 1/O pin.
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6.11.8. Change Notice Control for PortA

Name: CNCONA
Offset: 0x70

Reset: 0x0
Property: -
Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| ON | FRz [ siDL | |EDGEDETECT| | | |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Access
Reset

Bit 15 - ON Change Notice (CN) Control ON bit

Value Description
1 Change Notice is enabled
0 Change Notice is disabled

Bit 14 - FRZ Change Notice (CN) Control ON bit

Value Description
1 Freezes the module operation when in the Debug mode
0 Continues the module operation when in the Debug mode

Bit 13 - SIDL Stop in the Idle mode bit

Value Description
1 Discontinues the module operation when device enters the Idle mode
0 Continues the module operation even in the Idle mode

Bit 11 - EDGEDETECT Change Notification Style bit

Value Description

1 Edge Style. Detects edge transitions. This is associated with CNENA (positive edge)/CNNEA (negative edge)/
CNFA.

0 Mismatch Style. Detects change from last PortA read. This is associated with CNENA/CNSTATA.
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6.11.9. Change Notice Enable for PortA

Name: CNENA
Offset: 0x80
Reset: 0x0
Property: -

This register contains the CN interrupt enable control bits for each of the input pins. Setting any
of these bits enables a CN interrupt for the corresponding pins. When EDGEDETECT is set, CNENA
controls the positive edge. CNENA enables a mismatch CN interrupt condition when EDGEDETECT is

not set.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNENAX CNENAX | CNENAX | | | CNENAx | CNENAx | CNENAx |
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNENAX CNENAX CNENAX CNENAX CNENAX CNENAX CNENAX CNENAX
Access R/W R/W RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,13,14,15 - CNENAx (x=0,1,2,3,4,5,6,7, 8,9, 10, 13, 14, 15; x = 0 for bit0
mapped to PAO, ... x = 10 for bit 10, x = 13 for bit13, ... x = 15 for bit 15 mapped to PA15) Change Notice
Enable for PortA

Value Description

1 Enables a mismatch/positive edge CN interrupt condition associated with an 1/0 pin.
0 Disables a mismatch/positive edge CN interrupt condition associated with an 1/O pin.
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6.11.10. Change Notice Status for PortA

Name: CNSTATA
Offset: 0x90
Reset: 0x0
Property: -

This register indicates whether a change occurred on the corresponding pin since the last read of
the PortA bit.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNSTATAx | CNSTATAx | CNSTATAX | | | CNSTATAX | CNSTATAx | CNSTATAx |
Access R R R R R R
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNSTATAXx | CNSTATAx | CNSTATAx | CNSTATAx | CNSTATAx | CNSTATAx | CNSTATAx | CNSTATAX
Access R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,13,14,15 - CNSTATAx (x=0,1,2,3,4,5,6,7,8,9,10, 13, 14, 15; x = 0 for bit0
mapped to PAOD, ... x = 10 for bit 10, x = 13 for bit13, ... x = 15 for bit 15 mapped to PA15) Change Notice Status
for PortA

‘1" indicates change occurred in an I/0O pin.
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6.11.11. Change Notice Enable for PortA

Name:
Offset:
Reset:

Property:

CNNEA
0xAO0
0x0

This register contains the CN interrupt enable control bits for each of the input pins. Setting any
of these bits enables a CN interrupt for the corresponding pins. When EDGEDETECT is set, CNNEA

controls the negative edge.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNNEAX CNNEAX | CNNEAX | CNNEAx | CNNEAx | CNNEAx |
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNNEAX CNNEAX CNNEAX CNNEAX CNNEAX CNNEAX CNNEAX CNNEAX
Access R/W R/W RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,13,14,15 - CNNEAx (x=0,1,2,3,4,5,6,7,8,9,10, 13, 14, 15; x = 0 for bit0
mapped to PAO, ... x = 10 for bit 10, x = 13 for bit13, ... x = 15 for bit 15 mapped to PA15) Change Notice

Enable for PortA

Value Description

1
0
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6.11.12. Change Notice Flag for PortA

Name: CNFA
Offset: 0xBO
Reset: 0x0
Property: -

This register indicates edge-detect style change occurred on the corresponding pin since the last
read of the PortA bit.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNFAX CNFAx | CNFAX | | | CNFAx | CNFAx | CNFAx |
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNFAX CNFAX CNFAX CNFAX CNFAX CNFAX CNFAX CNFAX
Access R/W R/W RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,13,14,15 - CNFAx (x=0,1,2,3,4,5,6,7,8,9,10, 13, 14, 15; x = 0 for bit0 mapped

to PAQ, ... x =10 for bit 10, x = 13 for bit13, ... x = 15 for bit 15 mapped to PA15) Change Notice Flag for PortA
When CNCONAX = 1, CNFAx stores the occurrence of the CN event until cleared by the software.
When CNCONAXx = 0, CNFAx Reads ‘0'.

Value Description

1 An Enabled Edge Event occurred on pin PORTAX
0 An Enabled Edge Event did not occur on pin PORTAx
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6.11.13. Slew Rate Control O for PortA

Name: SRCONOA
Offset: 0xCO0
Reset: 0x0
Property: -

This register configures the slew rate control bits associated with Port A.
Note: To configure the slew rate, the user must also configure the SRCON1A register associated
with Port A. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
| SROAx | SROAXx | | | SROAx | SROAx | SROAx
Access R/W R/W R/W R/W R/W
Reset 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
SROAX SROAX SROAX SROAX SROAX SROAX SROAX
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,4,5,6,7,8,9,10,13,14 - SROAx (x=0,1,2,4,5,6,7,8,9,10, 13, 14; x = 0 for bit0 mapped to PAQ, ... x
=2 for bit 2, x =4 for bit4, ... x =10 for bit 10, x = 13 for bit13, ... x = 14 for bit 14 mapped to PA14) Slew Rate
Control O for PortA.

Related Links
Slew Rate Control
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6.11.14. Slew Rate Control 1 for PortA

Name: SRCON1A
Offset: 0xDO0
Reset: 0x0
Property: -

This register configures the slew rate control bits associated with Port A.
Note: To configure the slew rate, the user must also configure the SRCONOA register associated
with Port A. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
SR1Ax | SRIAx | | | SR1Ax | SRIAx | SRIAx
Access R/W R/W R/W R/W R/W
Reset 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
SR1AX SR1AX SR1AX SR1AX SR1AX SR1AX SR1AX
Access R/W R/W RIW R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,4,5,6,7,8,9,10,13,14 - SR1Ax (x=0,1,2,4,5,6,7,8,9, 10, 13, 14; x = 0 for bit0, ... x =2 for bit 2, x =
4 for bit4, ... x =10 for bit10, x = 13 for bit13, ... x = 14 for bit14) Slew Rate Control 1 for PortA

Related Links
Slew Rate Control
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6.11.15. Analog Select Register for PortB

Name: ANSELB
Offset: 0x100
Reset: OxCCFF
Property: -

The ANSELB register controls the operation of the analog PortB pins.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
ANSBX ANSBX | | | ANSBx | ANSBx | |
Access R/W R/W R/W R/W
Reset 1 1 1 1
Bit 7 6 5 4 3 2 1 0
ANSBx ANSBx ANSBx ANSBx ANSBx ANSBx ANSBx ANSBx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 1 1 1 1 1 1 1 1

Bits 0,1,2,3,4,5,6,7,10,11,14,15 - ANSBx (x=0,1,2,3,4,5,6,7,10,11,14,15; x = O for bitO, ...
Analog Select for PB
Configures the PB as an analog input when this bit is set to ‘1".
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6.11.16. Tri-state Functions for PortB

Name: TRISB
Offset: 0x110
Reset: 0x0
Property: -

The TRISB register configures the data direction flow through port I/0O pins.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
TRISBX TRISBx | TRISBx | TRISBx | TRISBx | TRISBx | TRISBx | TRISBx |
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
TRISBX TRISBX TRISBX TRISBX TRISBX TRISBX TRISBX TRISBX
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - TRISBx (x = 0 to 15; x = 0 for bit0 mapped to PBO, ... x = 15 for
bit15 mapped to PB15) Tri-state pins for PortB
The tri-state data direction bit configures the selected I/0 pin of Port B as an input or output.

Value Description

1 Configures the I/0 as input
0 Configures the /0 as output
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6.11.17. Port Pin Data for PortB

Name: PORTB
Offset: 0x120
Reset: 0x0
Property: -

A write to a PORTB register writes to the corresponding LATB register (PORTB data latch). Those I/0
port pin(s) configured as outputs are updated. A write to a PORTB register is effectively the same as
a write to a LATB register. A read from a PORTB register reads the synchronized signal applied to the

port I/0 pins.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
RBX RBx | RBx | RBx | RBx | RBx [ RBx | RBx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
RBXx RBx RBx RBx RBXx RBx RBXx RBx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - RBx (x =0 to 15; x = 0 for bit0O mapped to PBO, ... x = 15 for bit15
mapped to PB15) PortB configuration
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6.11.18. Latch Functions for PortB

Name: LATB

Offset: 0x130
Reset: 0x0
Property: -

The LATB register (PORTB data latch) holds data written to port I/O pins. A write to a LATB register
latches data to corresponding port I/O pins. Those I/0 port pins configured as outputs are updated.
Aread from a LATB register reads the data held in the PORTB data latch, not from the port I/0 pins.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
LATBX LATBX LATBX LATBx LATBXx LATBx | LATBXx | LATBX
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
LATBx LATBXx LATBXx LATBx LATBXx LATBx LATBXx LATBX
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - LATBx (x = 0 to 15; x = O for bitO mapped to PBQO, ... x = 15 for
bit15 mapped to PB15) Latch configuration for PortB
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6.11.19. Open-Drain Configuration for PortB

Name: ODCB
Offset: 0x140
Reset: 0x0
Property: -

This register configures each I/0 pin individually for either normal digital output or open-drain
output, associated with each I/0O pin.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
| ODCBx | ODCBx | ODCBx | ODCBx | ODCBx | ODCBx | ODCBx | ODCBx |
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
ODCBx ODCBx ODCBx ODCBx ODCBx ODCBx ODCBx ODCBx
Access R/W R/W RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - ODCBx (x = 0 to 15; x = 0 for bit0 mapped to PBO, ... x = 15 for
bit15 mapped to PB15) Open-Drain Configuration for PortB
Note: After a Reset, the status of all the bits of the ODCB register is set to ‘0".

Value Description

1 Configures an I/0 pin as an open-drain output.
0 Configures an I/0 pin as an normal digital output.
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6.11.20. Change Notice Pull-up for PortB

Name: CNPUB
Offset: 0x150
Reset: 0x0
Property: -

This register enables the weak internal pull-ups connected with an I/0 pin when any of the control
bits is set.
Note: This register must always be disabled when the port pin is configured as a digital output.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNPUBX CNPUBx | CNPUBx | CNPUBx | CNPUBx | CNPUBx | CNPUBx | CNPUBx |
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNPUBx CNPUBXx CNPUBx CNPUBx CNPUBx CNPUBx CNPUBx CNPUBx
Access R/W R/W R/W R/W RIW R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - CNPUBX (x = 0 to 15; x = 0 for bit0 mapped to PBO, ... x = 15 for
bit15 mapped to PB15) Change Notice Pull-up configuration for PortB

Value Description

1 Enables the weak pull-up associated with an 1/0 pin.
0 Disables the weak pull-up associated with an 1/0 pin.
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6.11.21. Change Notice Pull-down for PortB

Name: CNPDB
Offset: 0x160
Reset: 0x0
Property: -

This register enables the weak pull-down connected with an I/0 pin when any of the control bits is
set.
Note: This register must always be disabled when the port pin is configured as a digital output.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNPDBX CNPDBx | CNPDBx | CNPDBx | CNPDBx | CNPDBx | CNPDBx | CNPDBx |
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx CNPDBx CNPDBXx CNPDBx
Access R/W R/W R/W R/W RIW R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - CNPDBx (x = 0 to 15; x = 0 for bit0 mapped to PBO, ... x = 15 for
bit15 mapped to PB15) Change Notice Pull-down configuration for PortB

Value Description

1 Enables the weak pull-down associated with an 170 pin.
0 Disables the weak pull-down associated with an 1/O pin.
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6.11.22. Change Notice Control for PortB

Name: CNCONB
Offset: 0x170

Reset: 0x0
Property: -
Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| ON | FRz [ siDL | |EDGEDETECT| | | |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Access
Reset

Bit 15 - ON Change Notice (CN) Control ON bit

Value Description
1 Change Notice is enabled
0 Change Notice is disabled

Bit 14 - FRZ Change Notice (CN) Control ON bit

Value Description
1 Freezes the module operation when in the Debug mode
0 Continues the module operation when in the Debug mode

Bit 13 - SIDL Stop in the Idle mode bit

Value Description
1 Discontinues the module operation when device enters the Idle mode
0 Continues the module operation even in the Idle mode

Bit 11 - EDGEDETECT Change Notification Style bit

Value Description

1 Edge Style. Detects edge transitions. This is associated with CNENA (positive edge)/CNNEA (negative edge)/
CNFA.

0 Mismatch Style. Detects change from last PortA read. This is associated with CNENA/CNSTATA.
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6.11.23. Change Notice Enable for PortB

Name: CNENB
Offset: 0x180
Reset: 0x0
Property: -

This register contains the CN interrupt enable control bits for each of the input pins. Setting any of
these bits enables a CN interrupt for the corresponding pins. When CNSTYLE is set, CNENB controls
the positive edge. CNENB enables a mismatch CN interrupt condition when CNSTYLE is not set

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNENBX CNENBx | CNENBx | CNENBx | CNENBx | CNENBx | CNENBx | CNENBx |
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNENBx CNENBX CNENBx CNENBX CNENBx CNENBx CNENBx CNENBx
Access R/W R/W R/W R/W RIW R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - CNENBXx (x = 0 to 15; x = 0 for bit0O mapped to PBO, ... x =15 for
bit15 mapped to PB15) Change Notice Enable for PortB

Value Description

1 Enables a mismatch/positive edge CN interrupt condition associated with an 1/0 pin.
0 Disables a mismatch/positive edge CN interrupt condition associated with an 1/O pin.
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6.11.24. Change Notice Status for PortB

Name: CNSTATB
Offset: 0x190
Reset: 0x0
Property: -

This register indicates whether a change occurred on the corresponding pin since the last read of
the PortB bit.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx |
Access R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx | CNSTATBx
Access R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - CNSTATBx (x = 0 to 15; x = 0 for bit0O mapped to PBQO, ... x = 15 for
bit15 mapped to PB15) Change Notice Status for PortB
‘1’ indicates change occurred in an I/0 pin.
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6.11.25. Change Notice Enable for PortB

Name: CNNEB
Offset: 0x1A0
Reset: 0x0
Property: -

This register contains the CN interrupt enable control bits for each of the input pins. Setting any
of these bits enables a CN interrupt for the corresponding pins. When EDGEDETECT is set, CNNEB
controls the negative edge.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNNEBX CNNEBx | CNNEBx | CNNEBx | CNNEBx | CNNEBx | CNNEBx | CNNEBx |
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNNEBx CNNEBX CNNEBx CNNEBX CNNEBx CNNEBx CNNEBx CNNEBx
Access R/W R/W R/W R/W RIW R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - CNNEBx (x = 0 to 15; x = 0 for bitO mapped to PBO, ... x =15 for
bit15 mapped to PB15) Change Notice Enable for PortB

Value Description

1 Enables a mismatch/negative edge CN interrupt condition associated with an 1/0 pin.
0 Disables a mismatch/negative edge CN interrupt condition associated with an 1/0O pin.
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6.11.26. Change Notice Flag for PortB

Name: CNFB
Offset: 0x1BO
Reset: 0x0
Property: -

This register indicates the edge-detect style change occurred on the corresponding pin since the last
read of the PortB bit.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
CNFBx CNFBx | CNFBx | CNFBx | CNFBx | CNFBx | CNFBx | CNFBx |
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNFBx CNFBx CNFBx CNFBx CNFBx CNFBx CNFBx CNFBx
Access R/W R/W RIW R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 - CNFBx (x = 0 to 15; x = 0 for bit0 mapped to PBO, ... x = 15 for
bit15 mapped to PB15) Change Notice Flag for PortB
When CNCONBx = 1, CNFBx stores the occurrence of the CN event until cleared by the software.
When CNCONBx = 0, CNFBx Reads ‘0'.

Value Description

1 An Enabled Edge Event occurred on pin PORTBx
0 An Enabled Edge Event did not occur on pin PORTBX
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6.11.27. Slew Rate Control O for PortB

Name: SRCONOB
Offset: 0x1CO0
Reset: 0x0
Property: -

This register configures the slew rate control bits associated with Port B.
Note: To configure the slew rate, the user must also configure the SRCON1B register associated
with PortB. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
| | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| SROBx | SROBx | SROBx | | SROBx |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Access
Reset

Bits 9,11,12,13 - SROBx (x=9, 11, 12, 13; x =9 for bit9 mapped to PB9, ... x = 13 for bit13 mapped to PB13)
Slew Rate Control O for PortB

Related Links
Slew Rate Control
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6.11.28. Slew Rate Control 1 for PortB

Name: SRCON1B
Offset: 0x1DO0
Reset: 0x0
Property: -

This register configures the slew rate control bits associated with Port B.
Note: To configure the slew rate, the user must also configure the SRCONOB register associated
with Port B. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
| | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| SR1Bx | SRIBx | SRIBx | | SR1Bx |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Access
Reset

Bits 9,11,12,13 - SR1Bx (x=9, 11, 12, 13; x =9 for bit9 mapped to PB9, ... x = 13 for bit13 mapped to PB13)
Slew Rate Control 1 for PortB

Related Links
Slew Rate Control
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6.11.29. Analog Select Register for PortC

Name: ANSELC
Offset: 0x200
Reset: 0x80
Property: -

The ANSELC register controls the operation of the analog PortC pins.

Bit 31 30 29 28 27 26 25 24
| | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
ANSCx
Access R/W
Reset 1

Bit 7 - ANSCx (x = 7 for bit7) Analog Select for PC
Configures the PC as an analog input when this bit is set to ‘1".
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6.11.30. Tri-state Functions for PortC

Name: TRISC
Offset: 0x210
Reset: 0x0
Property: -

The TRISC register configures the data direction flow through port I/0 pins.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | TRISCx | TRISCx | TRISCx [ TRISCx |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
TRISCx TRISCx TRISCx
Access R/W R/W R/W
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - TRISCx (x=0,1,7,8,9, 10, 11; x = 0 for bit0O mapped to PCO, ... x = 11 for bit11 mapped
to PC11) Tri-state pins for PortC
The tri-state data direction bit configures the selected 1/0 pin of Port C as an input or output.

Value Description

1 Configures the I/0 as input
0 Configures the /0 as output
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6.11.31. Port Pin Data for PortC

Name: PORTC
Offset: 0x220
Reset: 0x0
Property: -

A write to a PORTC register writes to the corresponding LATC register (PORTC data latch). Those I/0
port pin(s) configured as outputs are updated. A write to a PORTC register is effectively the same as
a write to a LATC register. A read from a PORTC register reads the synchronized signal applied to the

port I/0 pins.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
RCx RCx RCx RCx
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
RCx RCx RCx
Access R/W R/W R/W
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - RCx (x=0,1,7,8,9, 10, 11; x = 0 for bit0 mapped to PCO, ... x = 11 for bit11 mapped to
PC11) PortC configuration
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6.11.32. Latch Functions for PortC

Name:
Offset:
Reset:
Property:

0x230

The LATC register (PORTC data latch) holds data written to port I/0 pins. A write to a LATC register

latches data to corresponding port I/O pins. Those I/0 port pins configured as outputs are updated.
Aread from a LATC register reads the data held in the PORTC data latch, not from the port I/0 pins.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
| LATCx | [LATCx | LATCx [ LATCx
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
LATCx LATCx LATCx
Access R/W R/W R/W
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - LATCx (x=0,1,7,8,9, 10, 11; x = 0 for bit0O mapped to PCO, ... x = 11 for bit11 mapped
to PC11) Latch configuration for PortC
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6.11.33. Open-Drain Configuration for PortC

Name: ODCC
Offset: 0x240
Reset: 0x0
Property: -

This register configures each 170 pin individually for either normal digital output or open-drain

output, associated with each I/0O pin.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
OSCCx | 0OSCCx | 0OSCCx | 0sCCx
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
OSCCx 0OSCCx OSCCx
Access R/W R/W R/W
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - OSCCx (x=0,1,7,8,9,10, 11; x = 0 for bit0 mapped to PCOQ, ... x = 11 for bit11 mapped
to PC11) Open-Drain Configuration for PortC
Note: After a Reset, the status of all the bits of the ODCC register is set to ‘0".

Value Description

1 Configures an I/0 pin as an open-drain output.
0 Configures an I/0 pin as an normal digital output.
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6.11.34. Change Notice Pull-up for PortC

Name: CNPUC
Offset: 0x250
Reset: 0x0
Property: -

This register enables the weak internal pull-ups connected with an I/0 pin when any of the control
bits is set.
Note: This register must always be disabled when the port pin is configured as a digital output.

Bit 31 30 29 28 27 26 25 24
| | | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | CNPUCx | CNPUCx | CNPUCx [ CNPUCx |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNPUCx CNPUCx CNPUCx
Access R/W R/W R/W
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - CNPUCx (x=0,1,7,8,9, 10, 11; x = 0 for bit0O mapped to PCO, ... x = 11 for bit11
mapped to PC11) Change Notice Pull-up configuration for PortC

Value Description

1 Enables the weak pull-up associated with an 1/0 pin.
0 Disables the weak pull-up associated with an 1/0 pin.
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6.11.35. Change Notice Pull-down for PortC

Name: CNPDC
Offset: 0x260
Reset: 0x0
Property: -

This register enables the weak pull-down connected with an I/0 pin when any of the control bits is
set.
Note: This register must always be disabled when the port pin is configured as a digital output.

Bit 31 30 29 28 27 26 25 24
| | | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | CNPDCx | CNPDCx | CNPDCx [ CNPDCx |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNPDCx CNPDCx CNPDCx
Access R/W R/W R/W
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - CNPDCx (x=0,1,7,8,9, 10, 11; x = 0 for bit0O mapped to PCO, ... x = 11 for bit11
mapped to PC11) Change Notice Pull-down configuration for PortC

Value Description

1 Enables the weak pull-down associated with an 170 pin.
0 Disables the weak pull-down associated with an 1/O pin.
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6.11.36. Change Notice Control for PortC

Name: CNCONC
Offset: 0x270

Reset: 0x0
Property: -
Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| ON | FRz [ siDL | |EDGEDETECT| | | |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Access
Reset

Bit 15 - ON Change Notice (CN) Control ON bit

Value Description
1 Change Notice is enabled
0 Change Notice is disabled

Bit 14 - FRZ Change Notice (CN) Control ON bit

Value Description
1 Freezes the module operation when in the Debug mode
0 Continues the module operation when in the Debug mode

Bit 13 - SIDL Stop in the Idle mode bit

Value Description
1 Discontinues the module operation when device enters the Idle mode
0 Continues the module operation even in the Idle mode

Bit 11 - EDGEDETECT Change Notification Style bit

Value Description

1 Edge Style. Detects edge transitions. This is associated with CNENA (positive edge)/CNNEA (negative edge)/
CNFA.

0 Mismatch Style. Detects change from last PortA read. This is associated with CNENA/CNSTATA.
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6.11.37. Change Notice Enable for PortC

Name: CNENC
Offset: 0x280
Reset: 0x0
Property: -

This register contains the CN interrupt enable control bits for each of the input pins. Setting any of
these bits enables a CN interrupt for the corresponding pins. When CNSTYLE is set, CNENC controls
the positive edge. CNENC enables a mismatch CN interrupt condition when CNSTYLE is not set

Bit 31 30 29 28 27 26 25 24
| | | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | CNENCx | CNENCx | CNENCx [ CNENCx |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNENCx CNENCx CNENCx
Access R/W R/W R/W
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - CNENCx (x=0,1,7,8,9, 10, 11; x = 0 for bit0O mapped to PCO, ... x = 11 for bit11
mapped to PC11) Change Notice Enable for PortC

Value Description

1 Enables a mismatch/positive edge CN interrupt condition associated with an 1/0 pin.
0 Disables a mismatch/positive edge CN interrupt condition associated with an 1/O pin.
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6.11.38. Change Notice Status for PortC

Name: CNSTATC
Offset: 0x290
Reset: 0x0
Property: -

This register indicates whether a change occurred on the corresponding pin since the last read of
the PortC bit.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | CNSTATCx | CNSTATCx | CNSTATCx | CNSTATCx |
Access R R R R
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNSTATCx CNSTATCx | CNSTATCx
Access R R R
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - CNSTATCx (x=0,1,7,8,9, 10, 11; x = 0 for bit0 mapped to PCO, ... x = 11 for bit11
mapped to PC11) Change Notice Status for PortC
‘1" indicates change occurred in an I/0O pin.
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6.11.39. Change Notice Enable for PortC

Name: CNNEC
Offset: 0x2A0
Reset: 0x0
Property: -

This register contains the CN interrupt enable control bits for each of the input pins. Setting any of
these bits enables a CN interrupt for the corresponding pins. When CNSTYLE is set, CNNEC controls
the negative edge.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | CNNECx | CNNECx | CNNECx [ CNNECx |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNNECx CNNECx CNNECx
Access R/W R/W R/W
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - CNNECx (x=0,1,7,8,9, 10, 11; x = 0 for bit0O mapped to PCO, ... x = 11 for bit11
mapped to PC11) Change Notice Enable for PortC

Value Description

1 Enables a mismatch/negative edge CN interrupt condition associated with an 1/0 pin.
0 Disables a mismatch/negative edge CN interrupt condition associated with an 1/0O pin.
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6.11.40. Change Notice Flag for PortC

Name: CNFC
Offset: 0x2B0
Reset: 0x0
Property: -

This register indicates the edge-detect style change occurred on the corresponding pin since the last
read of the PortC bit.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | CNFCx | CNFCx | CNFCx [ CNFCx |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CNFCx CNFCx CNFCx
Access R/W R/W R/W
Reset 0 0 0

Bits 0,1,7,8,9,10,11 - CNFCx (x=0,1,7,8,9, 10, 11; x = 0 for bit0 mapped to PCO, ... x = 11 for bit11 mapped
to PC11) Change Notice Flag for PortC
When CNCONCx = 1, CNFCx stores the occurrence of the CN event until cleared by the software.
When CNCONCx = 0, CNFCx Reads ‘0'.

Value Description

1 An Enabled Edge Event occurred on pin PORTCx
0 An Enabled Edge Event did not occur on pin PORTCx
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6.11.41. Slew Rate Control O for PortC

Name: SRCONOC
Offset: 0x2C0
Reset: 0x0
Property: -

This register configures the slew rate control bits associated with Port C.
Note: To configure the slew rate, the user must also configure the SRCON1C register associated
with PortC. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
| | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | SROCx |
Access R/W
Reset 0
Bit 7 6 5 4 3 2 1 0
SROCx SROCx
Access R/W R/W
Reset 0 0

Bits 0,1,9 - SROCx (x =0, 1, 9; x = 0 for bit0 mapped to PCO, ... x = 9 for bit9 mapped to PC9) Slew Rate
Control 0 for PortC

Related Links
Slew Rate Control
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6.11.42. Slew Rate Control 1 for PortC

Name: SRCON1C
Offset: 0x2D0
Reset: 0x0
Property: -

This register configures the slew rate control bits associated with Port C.
Note: To configure the slew rate, the user must also configure the SRCONOC register associated
with Port C. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
| | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | SRICx |
Access R/W
Reset 0
Bit 7 6 5 4 3 2 1 0
SR1Cx SR1Cx
Access R/W R/W
Reset 0 0

Bits 0,1,9 - SR1Cx (x =0, 1, 9; x = 0 for bit0 mapped to PCO, ... x = 9 for bit9 mapped to PC9) Slew Rate
Control 1 for PortC

Related Links
Slew Rate Control

@ MICROCHIP



6.11.43. Analog Select Register for PortD

Name: ANSELD
Offset: 0x300
Reset: OxFC
Property: -

The ANSELD register controls the operation of the analog PortD pins.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
ANSDx ANSDx ANSDx ANSDx ANSDx ANSDx
Access R/W R/W R/W R/W R/W R/W
Reset 1 1 1 1 1 1

Bits 2,3,4,5,6,7 - ANSDx (x=2to 7; x = 2 for bit2, ... x = 7 for bit7) Analog Select for PD
Configures the PC as an analog input when this bit is set to ‘1".
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6.11.44. Tri-state Functions for PortD

Name: TRISD
Offset: 0x310
Reset: 0x0
Property: -

The TRISD register configures the data direction flow through port 1/0 pins.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
TRISDx TRISDx TRISDx TRISDx TRISDx TRISDx TRISDx TRISDx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - TRISDx (x =0 to 7; x = 0 for bit0O mapped to PDO, ... x = 7 for bit7 mapped to PD7)
Tri-state pins for PortD
The tri-state data direction bit configures the selected 1/0 pin of Port D as an input or output.

Value Description

1 Configures the I/0 as input
0 Configures the 1/0 as output
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6.11.45. Port Pin Data for PortD

Name: PORTD
Offset: 0x320
Reset: 0x0
Property: -

A write to a PORTD register writes to the corresponding LATD register (PORTD data latch). Those I/0
port pin(s) configured as outputs are updated. A write to a PORTD register is effectively the same as
a write to a LATD register. A read from a PORTD register reads the synchronized signal applied to
the port I/0 pins.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
RDx RDx RDx RDx RDx RDx RDx RDx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - RDx (x = 0to 7; x = 0 for bit0 mapped to PDO, ... x = 7 for bit7 mapped to PD7) PortD
configuration
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6.11.46. Latch Functions for PortD

Name: LATD
Offset: 0x330
Reset: 0x0
Property: -

The LATD register (PORTD data latch) holds data written to port I/0O pins. A write to a LATD register
latches data to corresponding port I/O pins. Those I/0 port pins configured as outputs are updated.
Aread from a LATD register reads the data held in the PORTD data latch, not from the port I/0 pins.

Bit 31 30 29 28 27 26 25 24
| | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
LATDx LATDx LATDx LATDx LATDx LATDx LATDx LATDx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - LATDx (x =0 to 7; x = 0 for bit0O mapped to PDO, ... x = 7 for bit7 mapped to PD7) Latch
configuration for PortD
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6.11.47. Open-Drain Configuration for PortD

Name: OoDCD
Offset: 0x340
Reset: 0x0
Property: -

This register configures each I/0 pin individually for either normal digital output or open-drain
output, associated with each I/0O pin.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
ODCDx ODCDx ODCDx ODCDx ODCDx ODCDx ODCDx ODCDx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - ODCDx (x = 0 to 7; x = 0 for bit0 mapped to PDO, ... x = 7 for bit7 mapped to PD7)
Open-Drain Configuration for PortD
Note: After a Reset, the status of all the bits of the ODCD register is set to ‘0".

Value Description

1 Configures an I/0 pin as an open-drain output.
0 Configures an I/0 pin as an normal digital output.
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6.11.48. Change Notice Pull-up for PortD

Name: CNPUD
Offset: 0x350
Reset: 0x0
Property: -

This register enables the weak internal pull-ups connected with an I/0 pin when any of the control
bits is set.
Note: This register must always be disabled when the port pin is configured as a digital output.

Bit 31 30 29 28 27 26 25 24
| | | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNPUDx CNPUDx CNPUDx CNPUDx CNPUDx CNPUDx CNPUDx CNPUDx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - CNPUDXx (x =0 to 7; x = 0 for bit0O mapped to PDO, ... x = 7 for bit7 mapped to PD7)
Change Notice Pull-up configuration for PortD

Value Description

1 Enables the weak pull-up associated with an I/0 pin.
0 Disables the weak pull-up associated with an 1/0 pin.
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6.11.49. Change Notice Pull-down for PortD

Name: CNPDD
Offset: 0x360
Reset: 0x0
Property: -

This register enables the weak pull-down connected with an I/0 pin when any of the control bits is
set.
Note: This register must always be disabled when the port pin is configured as a digital output.

Bit 31 30 29 28 27 26 25 24
| | | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNPDDx CNPDDx CNPDDx CNPDDx CNPDDx CNPDDx CNPDDx CNPDDx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - CNPDDx (x =0 to 7; x = 0 for bit0 mapped to PDO, ... x = 7 for bit7 mapped to PD7)
Change Notice Pull-down configuration for PortD

Value Description

1 Enables the weak pull-down associated with an 170 pin.
0 Disables the weak pull-down associated with an 1/O pin.
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6.11.50. Change Notice Control for PortD

Name: CNCOND
Offset: 0x370

Reset: 0x0
Property: -
Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| ON | FRz [ siDL | |EDGEDETECT| | | |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Access
Reset

Bit 15 - ON Change Notice (CN) Control ON bit

Value Description
1 Change Notice is enabled
0 Change Notice is disabled

Bit 14 - FRZ Change Notice (CN) Control ON bit

Value Description
1 Freezes the module operation when in the Debug mode
0 Continues the module operation when in the Debug mode

Bit 13 - SIDL Stop in the Idle mode bit

Value Description
1 Discontinues the module operation when device enters the Idle mode
0 Continues the module operation even in the Idle mode

Bit 11 - EDGEDETECT Change Notification Style bit

Value Description

1 Edge Style. Detects edge transitions. This is associated with CNENA (positive edge)/CNNEA (negative edge)/
CNFA.

0 Mismatch Style. Detects change from last PortA read. This is associated with CNENA/CNSTATA.
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6.11.51. Change Notice Enable for PortD

Name: CNEND
Offset: 0x380
Reset: 0x0
Property: -

This register contains the CN interrupt enable control bits for each of the input pins. Setting any of
these bits enables a CN interrupt for the corresponding pins. When CNSTYLE is set, CNEND controls
the positive edge. CNEND enables a mismatch CN interrupt condition when CNSTYLE is not set

Bit 31 30 29 28 27 26 25 24
| | | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNENDx CNENDx CNENDx CNENDx CNENDx CNENDx CNENDx CNENDx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - CNENDx (x =0 to 7; x = 0 for bit0 mapped to PDO, ... x = 7 for bit7 mapped to PD7)
Change Notice Enable for PortD

Value Description

1 Enables a mismatch/positive edge CN interrupt condition associated with an I/0 pin.
0 Disables a mismatch/positive edge CN interrupt condition associated with an 1/O pin.
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6.11.52. Change Notice Status for PortD

Name: CNSTATD
Offset: 0x390
Reset: 0x0
Property: -

This register indicates whether a change occurred on the corresponding pin since the last read of

the PortD bit.

Bit 31 30 28 27 26 25 24
Access
Reset

Bit 23 22 20 19 18 17 16
Access
Reset

Bit 15 14 12 11 10 9 8
Access
Reset

Bit 7 6 4 3 2 1 0

CNSTATDx | CNSTATDx CNSTATDx | CNSTATDx | CNSTATDx | CNSTATDx | CNSTATDx
Access R R R R R R R
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - CNSTATDx (x =0 to 7; x = 0 for bit0 mapped to PDO, ... x = 7 for bit7 mapped to PD7)

Change Notice Status for PortD

‘1’ indicates change occurred in an I/0 pin.
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6.11.53. Change Notice Enable for PortD

Name: CNNED
Offset: 0x3A0
Reset: 0x0
Property: -

This register contains the CN interrupt enable control bits for each of the input pins. Setting any of
these bits enables a CN interrupt for the corresponding pins. When CNSTYLE is set, CNNED controls
the negative edge.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNNEDx CNNEDx CNNEDx CNNEDx CNNEDx CNNEDx CNNEDx CNNEDx
Access R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - CNNEDx (x =0 to 7; x = 0 for bit0 mapped to PDO, ... x = 7 for bit7 mapped to PD7)
Change Notice Enable for PortD

Value Description

1 Enables a mismatch/negative edge CN interrupt condition associated with an 170 pin.
0 Disables a mismatch/negative edge CN interrupt condition associated with an 1/O pin.
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6.11.54. Change Notice Flag for PortD

Name: CNFD
Offset: 0x3B0

Reset: 0x0
Property: -

This register indicates the edge-detect style change occurred on the corresponding pin since the last
read of the PortD bit.

Bit 31 29 28 27 26 25 24
Access
Reset
Bit 23 21 20 19 18 17 16
Access
Reset
Bit 15 13 12 11 10 9 8
Access
Reset
Bit 7 5 4 3 2 1 0
CNFDx CNFDx CNFDx CNFDx CNFDx CNFDx CNFDx
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6,7 - CNFDx (x =0 to 7; x = 0 for bit0 mapped to PDO, ... x = 7 for bit7 mapped to PD7)

Change Notice Flag for PortD

When CNCONDx = 1, CNFDx stores the occurrence of the CN event until cleared by the software.

When CNCONDx = 0, CNFDx Reads ‘0'.

Value Description

1 An Enabled Edge Event occurred on pin PORTDx
0 An Enabled Edge Event did not occur on pin PORTDx
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6.11.55. Slew Rate Control O for PortD

Name:
Offset:
Reset:

Property:

This register configures the slew rate control bits associated with PortD.

SRCONOD
0x3CO0

Note: To configure the slew rate, the user must also configure the SRCON1D register associated
with PortD. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
SRODx SRODx
Access R/W R/W
Reset 0 0

Bits 0,1 - SRODx (x =0, 1; x =0 for bit0O mapped to PCO, ... x = 1 for bit1 mapped to PC1) Slew Rate Control 0

for PortD

Related Links
Slew Rate Control
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6.11.56. Slew Rate Control 1 for PortD

Name:
Offset:
Reset:

Property:

This register configures the slew rate control bits associated with Port D.

SRCON1D
0x3D0

Note: To configure the slew rate, the user must also configure the SRCONOD register associated
with PortD. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
SR1Dx SR1Dx
Access R/W R/W
Reset 0 0

Bits 0,1 - SR1Dx (x =0, 1; x = 0 for bit0 mapped to PCO, ... x = 1 for bit1 mapped to PC1) Slew Rate Control 1

for PortD

Related Links
Slew Rate Control
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6.11.57. Analog Select Register for PortE

Name: ANSELE
Offset: 0x400
Reset: 0x60
Property: -

The ANSELE register controls the operation of the analog PortE pins.

Bit 31 30 29 28 27 26 25 24
| | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
ANSEX ANSEXx
Access R/W R/W
Reset 1 1

Bits 5,6 - ANSEX (x =5 to 6; x = 5 for bit5, ... x = 6 for bit6) Analog Select for PE
Configures the PE as an analog input when this bit is set to 1".
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6.11.58. Tri-state Functions for PortE

Name: TRISE
Offset: 0x410
Reset: 0x0
Property: -

The TRISE register configures the data direction flow through port I/0 pins.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
TRISEXx TRISEX TRISEx TRISEx TRISEx TRISEXx TRISEx
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - TRISEx (x =0 to 6; x = 0 for bitO mapped to PEQ, ... x = 6 for bit6 mapped to PE6) Tri-state
pins for PortE
The tri-state data direction bit configures the selected 1/0 pin of Port E as an input or output.

Value Description

1 Configures the I/0 as input
0 Configures the 1/0 as output
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6.11.59. Port Pin Data for PortE

Name: PORTE
Offset: 0x420
Reset: 0x0
Property: -

A write to a PORTE register writes to the corresponding LATE register (PORTE data latch). Those 1/0
port pin(s) configured as outputs are updated. A write to a PORTE register is effectively the same as
a write to a LATE register. A read from a PORTE register reads the synchronized signal applied to the

port I/0 pins.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
REXx REX REXx REXx REX REX REX
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - REx (x =0 to 6; x = 0 for bit0 mapped to PEOQ, ... x = 6 for bité mapped to PE6) PortE

configuration
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6.11.60. Latch Functions for PortE

Name:
Offset:
Reset:

Property:

LATE
0x430

The LATE register (PORTE data latch) holds data written to port I/O pins. A write to a LATE register

latches data to corresponding port I/O pins. Those I/0 port pins configured as outputs are updated.
Aread from a LATE register reads the data held in the PORTE data latch, not from the port I/0 pins.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
LATEX LATEX LATEX LATEX LATEX LATEX LATEX
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - LATEx (x =0 to 6; x = 0 for bit0O mapped to PEO, ... x = 6 for bit6 mapped to PE6) Latch

configuration for PortE
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6.11.61. Open-Drain Configuration for PortE

Name: ODCE
Offset: 0x440
Reset: 0x0
Property: -

This register configures each 170 pin individually for either normal digital output or open-drain
output, associated with each I/0O pin.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
ODCEx ODCEx ODCEXx ODCEx ODCEXx ODCEX ODCEXx
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - ODCEx (x = 0 to 6; x = 0 for bitO mapped to PEOQ, ... x = 6 for bité mapped to PE6)
Open-Drain Configuration for PortE
Note: After a Reset, the status of all the bits of the ODCE register is set to ‘0’.

Value Description

1 Configures an I/0 pin as an open-drain output.
0 Configures an I/0 pin as an normal digital output.
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6.11.62. Change Notice Pull-up for PortE

Name: CNPUE
Offset: 0x450
Reset: 0x0
Property: -

This register enables the weak internal pull-ups connected with an 1/0 pin when any of the control
bits is set.
Note: This register must always be disabled when the port pin is configured as a digital output.

Bit 31 30 29 28 27 26 25 24
| | | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNPUEX CNPUEX CNPUEX CNPUEX CNPUEX CNPUEX CNPUEX
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - CNPUEXx (x =0 to 6; x = 0 for bit0 mapped to PEQ, ... x = 6 for bité mapped to PE6) Change
Notice Pull-up configuration for PortE

Value Description

1 Enables the weak pull-up associated with an I/0 pin.
0 Disables the weak pull-up associated with an 1/0 pin.
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6.11.63. Change Notice Pull-down for PortE

Name: CNPDE
Offset: 0x460
Reset: 0x0
Property: -

This register enables the weak pull-down connected with an I/0 pin when any of the control bits is
set.
Note: This register must always be disabled when the port pin is configured as a digital output.

Bit 31 30 29 28 27 26 25 24
| | | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNPDEXx CNPDEx CNPDEXx CNPDEXx CNPDEXx CNPDEXx CNPDEXx
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - CNPDEXx (x = 0 to 6; x = 0 for bit0 mapped to PEO, ... x = 6 for bité mapped to PE6) Change
Notice Pull-down configuration for PortE

Value Description

1 Enables the weak pull-down associated with an 170 pin.
0 Disables the weak pull-down associated with an 1/O pin.
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6.11.64. Change Notice Control for PortE

Name: CNCONE
Offset: 0x470

Reset: 0x0
Property: -
Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| ON | FRz [ siDL | |EDGEDETECT| | | |
Access R/W R/W R/W R/W
Reset 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Access
Reset

Bit 15 - ON Change Notice (CN) Control ON bit

Value Description
1 Change Notice is enabled
0 Change Notice is disabled

Bit 14 - FRZ Change Notice (CN) Control ON bit

Value Description
1 Freezes the module operation when in the Debug mode
0 Continues the module operation when in the Debug mode

Bit 13 - SIDL Stop in the Idle mode bit

Value Description
1 Discontinues the module operation when device enters the Idle mode
0 Continues the module operation even in the Idle mode

Bit 11 - EDGEDETECT Change Notification Style bit

Value Description

1 Edge Style. Detects edge transitions. This is associated with CNENA (positive edge)/CNNEA (negative edge)/
CNFA.

0 Mismatch Style. Detects change from last PortA read. This is associated with CNENA/CNSTATA.
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6.11.65. Change Notice Enable for PortE

Name: CNENE
Offset: 0x480
Reset: 0x0
Property: -

This register contains the CN interrupt enable control bits for each of the input pins. Setting any of
these bits enables a CN interrupt for the corresponding pins. When CNSTYLE is set, CNENE controls
the positive edge. CNENE enables a mismatch CN interrupt condition when CNSTYLE is not set

Bit 31 30 29 28 27 26 25 24
| | | | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNENEX CNENEX CNENEX CNENEX CNENEX CNENEX CNENEX
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - CNENEXx (x = 0 to 6; x = 0 for bit0 mapped to PEO, ... x = 6 for bité mapped to PE6) Change
Notice Enable for PortE

Value Description

1 Enables a mismatch/positive edge CN interrupt condition associated with an I/0 pin.
0 Disables a mismatch/positive edge CN interrupt condition associated with an 1/O pin.

137

@ MICROCHIP



6.11.66. Change Notice Status for PortE

Name: CNSTATE
Offset: 0x490
Reset: 0x0
Property: -

This register indicates whether a change occurred on the corresponding pin since the last read of
the PortE bit.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNSTATEX CNSTATEX CNSTATEX CNSTATEX CNSTATEX CNSTATEX CNSTATEX
Access R R R R R R
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - CNSTATEXx (x = 0 to 6; x = 0 for bit0 mapped to PEO, ... x = 6 for bit6 mapped to PE6)
Change Notice Status for PortE
‘1’ indicates change occurred in an I/0 pin.
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6.11.67. Change Notice Enable for PortE

Name: CNNEE
Offset: 0x4A0
Reset: 0x0
Property: -

This register contains the CN interrupt enable control bits for each of the input pins. Setting any of
these bits enables a CN interrupt for the corresponding pins. When CNSTYLE is set, CNNEE controls
the negative edge.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNNEEX CNNEEX CNNEEX CNNEEXx CNNEEX CNNEEX CNNEEX
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - CNNEEXx (x = 0 to 6; x = 0 for bit0 mapped to PEO, ... x = 6 for bité mapped to PE6) Change
Notice Enable for PortE

Value Description

1 Enables a mismatch/negative edge CN interrupt condition associated with an 170 pin.
0 Disables a mismatch/negative edge CN interrupt condition associated with an 1/O pin.
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6.11.68. Change Notice Flag for PortE

Name: CNFE
Offset: 0x4B0
Reset: 0x0
Property: -

This register indicates the edge-detect style change occurred on the corresponding pin since the last
read of the PortE bit.

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CNFEx CNFEx CNFEx CNFEx CNFEx CNFEx CNFEx
Access R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

Bits 0,1,2,3,4,5,6 - CNFEx (x = 0 to 6; x = 0 for bit0 mapped to PEO, ... x = 6 for bité mapped to PE6) Change
Notice Flag for PortE
When CNCONEXx = 1, CNFEx stores the occurrence of the CN event until cleared by the software.
When CNCONEx = 0, CNFEx Reads ‘0.

Value Description

1 An Enabled Edge Event occurred on pin PORTEx
0 An Enabled Edge Event did not occur on pin PORTEX
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6.11.69. Slew Rate Control O for PortE

Name: SRCONOE
Offset: 0x4C0
Reset: 0x0
Property: -

This register configures the slew rate control bits associated with PortE.

Note: To configure the slew rate, the user must also configure the SRCON1E register associated
with PortD. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
SROEX SROEX
Access R/W R/W
Reset 0 0

Bits 0,1 - SROEx (x =0, 1; x = 0 for bitO mapped to PCO, ... x =1 for bit1 mapped to PC1) Slew Rate Control 0

for PortE

Related Links
Slew Rate Control
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6.11.70. Slew Rate Control 1 for PortE

Name: SRCON1E
Offset: 0x4D0
Reset: 0x0
Property: -

This register configures the slew rate control bits associated with PortE.

Note: To configure the slew rate, the user must also configure the SRCONOD register associated
with PortE. See Slew Rate Control Bit Settings table in the Slew Rate Control from Related Links.

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
SRTEX SR1Ex
Access R/W R/W
Reset 0 0

Bits 0,1 - SR1Ex (x =0, 1; x = 0 for bit0 mapped to PCO, ... x =1 for bit1 mapped to PC1) Slew Rate Control 1

for PortE

Related Links
Slew Rate Control
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6.12. Peripheral Pin Select (PPS) Input Mapping Register Summary

See the PPS module in the Product Memory Mapping Overview from Related Links for base address.

Table 6-17. Peripheral Pin Select Input Registers

“

0x000
0x004
0x008
0x00C
0x03C
0x040
0x044
0x048
0x04C

0x050

@ MICROCHIP

EXTINTOR

EXTINT1R

EXTINT2R

EXTINT3R

NMIR

SCOMOPOR

SCOMOP1R

SCOMOP2R

SCOMOP3R

SCOM1TPOR

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

B

IREEEENNE

its

EENEEN NN

EXTINTOR[4:0]

EXTINT3R[4:0]

NMIR[4:0]

SCOMOPOR[4:0]
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Table 6-17. Peripheral Pin Select Input Registers (continued)

“

0x054
0x058
0x05C
0x060
0x064
0x068
0x06C
0x070
0x074
0x078

0x07C

@ MICROCHIP

SCOM1TP1R

SCOM1P2R

SCOM1P3R

SCOM2POR

SCOM2P1R

SCOM2P2R

SCOM2P3R

SCOM3POR

SCOM3P1R

SCOM3P2R

SCOM3P3R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

B

IEAEAERRE

its

IEN NN

SCOM1P1R[4:0]

144



Table 6-17. Peripheral Pin Select Input Registers (continued)

“

0x080
0x084
0x088
0x08C
0x090
0x094
0x098
0x09C
0x0A0
0x0A4

0x0A8

@ MICROCHIP

SCOM4POR

SCOM4P1R

SCOM4P2R

SCOM4P3R

SCOMS5POR

SCOMS5P1R

SCOM5P2R

SCOMS5P3R

QDOR

QDR

QD2R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

B

IEAEAERRE

its

N NN

SCOM4POR[4:0]

SCOM5P3R[4:0]

QDOR[4:0]
QD1R[4:0]
QD2R[4:0]
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Table 6-17. Peripheral Pin Select Input Registers (continued)

- - = ]

0x0AC QD3R 7:0 QD3R[4:0

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0BO REFIR 7:0 — — — REFIR[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0B4 CCLINOR 7:0 — — — CCLINOR[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0BS8 CCLINTR 7:0 — — — CCLIN1R[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0BC CCLIN2R 7:0 — — — CCLIN2R[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0CO0 CCLIN3R 7:0 — — — CCLIN3R[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0C4 CCLIN4R 7:0 — — — CCLIN4R[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0C8 CCLINSR 7:0 — — — CCLIN5R[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0CC TCOWOOR 7:0 — — — TCOWOOR[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0DO TCOWOOR 7:0 — — — TCOWOOR[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x0D4 TCOWO1R 7:0 — — — TCOWO1R[4:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
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Table 6-17. Peripheral Pin Select Input Registers (continued)

“

0x0D8
0x0DC
O0xOE4
O0X0EC
0xO0F0
0x0F4
0xOF8
0xOFC
0x100
0x104

0x108

@ MICROCHIP

TCOWO1R

TCIWOOR

TCIWO1R

TC2WOOR

TC2WOOR

TC2WO1R

TC2WO1R

TC3WOOR

TC3WOOR

TC3WO1R

TC3WO1R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

B

IEAEAERRE

its

IEN NN

TCOWO1R[4:0]
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Table 6-17. Peripheral Pin Select Input Registers (continued)

“

0x10C
0x110
0x114
0x118
0x11C
0x120
0x124
0x128
0x12C
0x130

0x134

@ MICROCHIP

TC4WOOR

TC4WOOR

TCAWO1R

TC4WO1R

TC5WOOR

TC5WOOR

TC5WO1R

TC5WO1R

TC6WOOR

TC6WOOR

TC6WO1R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

B

IEAEAERRE

its

NN

TC4WOOR[4:0]

148



Table 6-17. Peripheral Pin Select Input Registers (continued)

“

0x138
0x13C
0x140
0x144
0x148
0x14C
0x150
0x154
0x158
0x15C

0x160

@ MICROCHIP

TC6WO1R

TC7WOOR

TC7WOOR

TC7WO1R

TC7WO1R

TC8WOOR

TC8WOOR

TC8WO1R

TC8WO1R

TCOWOOR

TCOWOOR

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

B

IEAEAERRE

its

NN RN

TC6WO1R[4:0]
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Table 6-17. Peripheral Pin Select Input Registers (continued)

“

0x164
0x168
0x16C
0x170
0x174
0x178
0x17C
0x180
0x184
0x188

0x18C

@ MICROCHIP

TCOWO1R

TCOWO1R

QEIHOMEOR

QEIHOMEOR

QEIINDXOR

QEIINDXOR

QEIQEAOR

QEIQEAOR

QEIQEBOR

QEIQEBOR

ACCMPTENR

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

- es
7 6l s el 3] 2 | 1] 0]

TCOWO1R[4:0]
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Table 6-17. Peripheral Pin Select Input Registers (continued)

0x190 CAN1TRXR 7:0 CAN1RXR[4:0]
15:8 — — — — — — — —
23:16 — — — — — — — —
31:24 — — — — — — — —
0x194 COEXWLANACTR 7:0 — — — COEXWLANACTR[4:0]
15:8 — — — — — — — —
23:16 — — — — — — — —
31:24 — — — — — — — —

Related Links
Product Memory Mapping Overview
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6.13. Peripheral Pin Select (PPS) Output Mapping Register Summary

See the PPS module in the Product Memory Mapping Overview from Related Links for base address.

Table 6-18. Peripheral Pin Select Output Registers

IIIIIHHHHHIIIIIIIIIIIIHEIHEIIIIIIII

0x200
0x204
0x208
0x20C
0x210
0x214
0x218
0x21C
0x220

0x224

@ MICROCHIP

RPAOG1TR

RPAOG2R

RPAOG3R

RPAOG4R

RPA1G2R

RPA1G3R

RPA1G4R

RPA1G5R

RRPA2G1R

RPA2G3R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

EENEENENEE

REKIENNE

RPAOG1R[5:0]

RPAOG4R[5:0]

RPA1G2R[5:0]
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Table 6-18. Peripheral Pin Select Output Registers (continued)

IIIIHHH%IIIIIIIIIIIHEII’IIIIII

0x228
0x22C
0x230
0x234
0x238
0x23C
0x240
0x244
0x248
0x24C

0x250

@ MICROCHIP

RPA2G4R

RPA3G1R

RPA3G2R

RPA3G4R

RPA3G6R

RPA4G2R

RPA4G3R

RPA4G5R

RPA5G3R

RPA5G4R

RPA5G6R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

L3l 2 [ 1o

EAEIENEN

RPA2G4R[5:0]
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Table 6-18. Peripheral Pin Select Output Registers (continued)

IIIIHHH%IIIIIIIIIIIHHHEIIIIIII

0x254
0x258
0x25C
0x260
0x264
0x268
0x26C
0x270
0x274
0x278

0x27C

@ MICROCHIP

RPA6G1TR

RPA6G4R

RPA6G6ER

RPA7G1R

RPA7G2R

RPA7G6R

RPA8G2R

RPA8G3R

RPA8G4R

RPASG1R

RPASG3R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

NN

EAEIENEN

RPA6G1R[5:0]
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Table 6-18. Peripheral Pin Select Output Registers (continued)

IIIIHHH%IIIIIIIIIIIHHHEIIIIIII

0x280
0x284
0x288
0x28C
0x2A0
0x2A4
0x2A8
0x2AC
0x2B0
0x2B4

0x2B8

@ MICROCHIP

RPASG4R

RPAT0G1R

RPA10G4R

RPATOG5R

RPA13G3R

RPA13G4R

RPAT4G1R

RPAT14G4R

RPA15G5R

RPBOG1R

RPBOG2R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

L3l 2 [0

EAEIENEN

RPA9GA4R[5:0]
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Table 6-18. Peripheral Pin Select Output Registers (continued)

IIIIHHH%IIIIIIIIIIIHHHEIIIIIII

0x2BC
0x2C0
0x2C4
0x2C8
0x2CC
0x2D0
0x2D4
0x2D8
0x2DC
0x2EO

0x2E4

@ MICROCHIP

RPBOG5R

RPB1G1R

RPB1G2R

RPB1G3R

RPB2G2R

RPB2G3R

RPB2G4R

RPB3G1R

RPB3G3R

RPB3G4R

RPB4G1R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

L32[ 1o

EAEIENEN

RPBOGS5R[5:0]
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Table 6-18. Peripheral Pin Select Output Registers (continued)

IIIIHHH%IIIIIIIIIIIHHHEIIIIIII

Ox2E8
0x2EC
0x2F0
Ox2F4
0x2F8
0x2FC
0x300
0x304
0x308
0x30C

0x310

@ MICROCHIP

RPB4G2R

RPB4G4R

RPB4G5R

RPB5G2R

RPB5G3R

RPB5G6R

RPB6G1R

RPB6G3R

RPB6G4R

RPB6G6R

RPB7G1R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

32 [ 1o

EAEIENEN

RPB4G2R[5:0]
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Table 6-18. Peripheral Pin Select Output Registers (continued)

0x314 RPB7G2R 7:0 RPB7G2R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x318 RPB7G4R 7:0 — — RPB7G4R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x31C RPB8G1R 7:0 — — RPB8G1R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x320 RPB8G2R 7:0 — — RPB8G2R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x324 RPB8G3R 7:0 — — RPB8G3R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x328 RPB8G6R 7:0 — — RPB8G6R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x32C RPB9G2R 7:0 — — RPB9G2R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x330 RPB9G3R 7:0 — — RPB9G3R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x334 RPBI9G6R 7:0 — — RPB9G6R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x338 RPB10G3R 7:0 — — RPB10G3R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x33C RPB10G4R 7:0 — — RPB10G4R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
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Table 6-18. Peripheral Pin Select Output Registers (continued)

IIIIHHH%IIIIIIIIIIIHEII’IIIIII

0x340
0x344
0x348
0x34C
0x350
0x354
0x358
0x35C
0x360
0x364

0x368

@ MICROCHIP

RPB10G5R

RPB11G1R

RPB11G4R

RPB12G1R

RPB12G2R

RPB13G2R

RPB13G3R

RPB14G5R

RPB15G5R

RPCOG1R

RPCOG2R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

32 |10

EAEIENEN

RPB10G5R[5:0]
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Table 6-18. Peripheral Pin Select Output Registers (continued)

0x36C RPC1G2R 7:0 RPC1G2R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x370 RPC1G3R 7:0 — — RPC1G3R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x388 RPC7G2R 7:0 — — RPC7G2R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x38C RPC7G4R 7:0 — — RPC7G4R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x390 RPC8G3R 7:0 — — RPC8G3R[5:01]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x394 RPC8G5R 7:0 — — RPC8G5R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x398 RPCOG1R 7:0 — — RPCOG1R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x39C RPC9G4R 7:0 — — RPC9G4R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x3A0 RPC10G5R 7:0 — — RPC10G5R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x3A4 RPCT11G5R 7:0 — — RPC11G5R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
0x3B8 RPDOGS5R 7:0 — — RPDOGS5R[5:0]

15:8 — — — — — — — —

23:16 — — — — — — — —

31:24 — — — — — — — —
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Table 6-18. Peripheral Pin Select Output Registers (continued)

IIIIHHH%IIIIIIIIIIIHHHEIIIIIII

0x3BC
0x3C0
0x3C4
0x3C8
0x3CC
0x3D0
0x3D4
0x3D8
0x3DC
O0x3EOQ

0x3E4

@ MICROCHIP

RPD1G5R

RPD2G3R

RPD2G5R

RPD3G1R

RPD3G4R

RPD4G2R

RPD4G5R

RPD5G6R

RPD6G1R

RPD6G3R

RPD7G2R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

32 [ 1o

EAEIENEN

RPD1G5R[5:0]
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Table 6-18. Peripheral Pin Select Output Registers (continued)

IIIIHHH%IIIIIIIIIIIHEII’IIIIII

0x3E8
0x40C
0x410
0x414
0x418
0x41C
0x420
0x424
0x428
0x42C

0x430
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RPD7G4R

RPEOG1R

RPEOG3R

RPE1G2R

RPE1G4R

RPE2G3R

RPE2G5R

RPE3G4R

RPE4GITR

RPE4G5R

RPE5G6R

Bit Position

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

Bits

312 [0

EAEIENEN

RPD7G4R[5:0]
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Table 6-18. Peripheral Pin Select Output Registers (continued)

0x434 RPE6G1TR RPE6G1R[5:0]
15:8 — — — — — — — —
23:16 — — — — — — — —
31:24 — — — — — — — —
0x438 RPE6G2R 7:0 — — RPE6G2R[5:0]
15:8 — — — — — — — —
23:16 — — — — — — — —
31:24 — — — — — — — —

Related Links
Product Memory Mapping Overview

6.14. Register Description

Registers can be 8, 16, or 32 bits wide. Atomic 8-, 16-, and 32-bit accesses are supported. In addition,
the 8-bit quarters and 16-bit halves of a 32-bit register, and the 8-bit halves of a 16-bit register can
be accessed directly.

Some registers require synchronization when read and/or written. Synchronization is denoted
by the "Read-Synchronized" and/or "Write-Synchronized" property in each individual register
description.

Some registers are enable-protected, meaning they can only be written when the module is
disabled. Enable protection is denoted by the "Enable-Protected" property in each individual register
description.

The following are the list of conventions available in the register description:
* - R=Readable bit

+ - W=Writable bit

+ - U=Unimplemented bit, read as ‘0’

* --n=Value at POR

+ -1=Bitisset

* - 0=Bitis cleared

+ - Xx=Bitis unknown
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6.14.1. Peripheral Pin Select Input Register

Offset: See the following Note

Name: [pin namejR
Reset: 0x00
Property: -

Notes:

1. For offset address, see Peripheral Pin Select Input Registers table in the Peripheral Pin Select (PPS)

Input Mapping Register Summary from Related Links.

2. The user can only change the register values if the IOLOCK configuration bit (CFGCONO.IOLOCK)

=0.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
| [pin name]R[4:0]
Access R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Reset 0 0 0 0 0

Bits 4:0 - [pin name]R[4:0] Peripheral Pin Select Input bits
Where [pin name] refers to the pins that are used to configure peripheral input mapping. See Input
Pin Selection Group 1, Input Pin Selection Group 2, Input Pin Selection Group 3, Input Pin Selection Group
4 and Input Pin Selection Group 5 tables in the Input Mapping in PIC32CX-BZ6 Family of Devices for input
pin selection values from Related Links.
Note: This field is only writable when CFGCONO.IOLOCK = 0.

Related Links

Peripheral Pin Select (PPS) Input Mapping Register Summary
Input Mapping in PIC32CX-BZ6 Family of Devices
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6.14.2. Peripheral Pin Select Output Register

Name: RPNR
Offset:
Reset: 0x0
Property: -

Notes:

See the following Note

1. For the offset address, see the Peripheral Pin Select Output Registers table in the Peripheral Pin
Select (PPS) Output Mapping Register Summary from Related Links.

2. The user can only change the register values if the IOLOCK Configuration bit (CFGCONO.IOLOCK)

=0.
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
| RPNRI5:0]
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0

Bits 5:0 - RPnR[5:0] Peripheral Pin Select Output Register

Output bits. For output pin selection values, see Remappable Output Pin Configuration - Group 1,
Remappable Output Pin Configuration - Group 2, Remappable Output Pin Configuration - Group 3,

Remappable Output Pin Configuration - Group 4, Remappable Output Pin Configuration - Group 5 and
Remappable Output Pin Configuration - Group 6 tables in the Output Mapping in PIC32CX-BZ6 Family of
Devices from Related Links.

Note: This field is only writable, when CFGCONO.IOLOCK = 0.

Related Links

Peripheral Pin Select (PPS) Output Mapping Register Summary

Output Mapping in PIC32CX-BZ6 Family of Devices
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7. Power Subsystem
7.1. Block Diagram

The following figure shows the detailed view of the power subsystem on the PIC32CX-BZ6 device.

Figure 7-1. Power Subsystem Block Diagram

VDD DOMAIN

[Fliz BANDGAP

LPRC SOSC

PMU_VDDIO PMU_MLDO_OUT

VDD

Main Supply
(1.9-3.6V)

ALWAYS ON

VDDIO

\/DDBKUPCORE

BACKUP SOC_LDO

PLL_LDO

VDDCORE

OSCILLATOR

RF_IP

ZB/BLE
MODEM VDD_RF

ZB/BLE
Radio
CLDO_OuUT

PLL_LDO_OUT

FLASH_AVDD

o]

The power domains of PIC32CX-BZ6 SoC are as follows:

CPU SUB-SYSTEM

CORTEX M4 CPU

ETM

MPU

FPU

CPU PERIPHERALS

CRU

« VDD - 1.9-3.6V, Main Supply powering VDDIO, FLASH_VDD, AvDD, PMU_VDDIO, PMU_VDDP and
VUSB3V3. All other supplies are derived from VDD with or without filtering.

- VDDIO

+ 1.9to 3.6V, powering the Always ON (AON ), PMU Controller, AN/GPIO, INTO/NMCLR,

BKUP
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- FLASH_AVDD

+ 1.9V to 3.6V, filtered version of VDD (powering the Flash)
- AVDD

+ 1.9Vto 3.6V, filtered version of VDD for system analog functionality
- PMU_VDDIO

+ 1.9to 3.6V, filtered version of VDD (powering the PMU sub-system)
- PMU_VDDP

+ 1.9to 3.6V, filtered version of VDD (powering the PMU sub-system)
- VUSB3V3

+ 3to 3.6V, filtered version of VDD (powering USB transceiver supply)

GND

- Common GND for digital, analog and RF sub-systems

Other power supply pins as follows:

CLDO_OUT, RF LDO OUT (1.2V * 5%)

- Output pin for the internal voltage regulator for decoupling, do not use this pin as an
external power supply source

CLDO_IN, VDD_RF
- Loop back path for the CLDO and RF LDO power after external filtering
BUCK_PA, BUCK_CLDO, PLL_VDD, SOC_LDO_VDD
- 1.35Vinput for all the regulators in the SOC
- Powered with 1.35V + 5% from the combination of DC-DC, MLDO and external board filtering
PMU_BK_LX
- Pin for connecting the inductor for the internal switching regulator
PMU_MLDO_OUT (1.35V £ 3.7%)
- 1.35V PMU output pin. This is the shared output pin for both MLDO and the DC-DC converter
- MLDO_OUT powers the internal LDO's in the Bluetooth/802.15.4 subsystem

For decoupling recommendations for the different power supplies, refer to the schematic checklist.

7.2. VDD Voltage Domain Overview
The PIC32CX-BZ6 Power System VDD Integration Block (SIB) consists of the following modules:

Power-on Reset (POR) - This module holds all the components in their inactive state until VDD
reaches a stable operating voltage. POR ensures that the supply voltage is sufficient for proper
operation of all other analog modules (PD_AVDD) in the Power SIB module.

Bandgap (BG) - This module provides a stable reference voltage for Brown-out Reset, ADC, Flash,
Comparators and low-voltage detect. The ADC, Flash and Comparators are outside the Power SIB
module.

Single core voltage regulator (SOC_LDO) based architecture fed with 1.35V from combination of
DC-DC and MLDO and external board filtering.

Feed the voltage regulator powering RFIP with 1.35V + 5% from a combination of DC-DC and
MLDO and external board filtering.

CLDO has its own BOR to monitor power status.

Brown-out Reset (BOR) - Use the BOR module to monitor the VDD supply voltage. This module
provides a more accurate trip point but is only enabled when the POR event is inactive and the
bandgap reference voltage is enabled and ready. Use this module to ensure that the supply
voltage is above the minimum operating voltage needed for program memory reads to be valid.
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+ Zero-power BOR (ZPBOR) - Use this low-power BOR during Deep Sleep operation. The user can
only enable the ZPBOR when DSZPBOR configuration bit is ‘1".

+ Flash Low-Voltage Detect (LVD) uses PLVD.

+ Master Clear Filter (MCLRF) - NMCLR generates a device Reset request based on the state of a
device input pin. To minimize the effects of noise and to avoid unwanted Reset conditions, the
MCLRF function filters the input pin to assure a specific pulse duration of the low input pulse.
Note: Pulse width needs to be greater 400 ns to pass through MCLRF.

+ Programmable Low-Voltage Detect of VDD (PLVD) consists of the following sub-modules:
- LVD comparator

- Resistor ladder
- Analog voltage switch

- LVD control (Vppcore bomAIN)

7.3.  Vpp.aon Power Domain Overview
The PIC32CX-BZ6 Vpp.aon power domain block consists of the following modules:

+ SOSC's analog component acts as a secondary oscillator and uses a low-power 32.768 kHz crystal
oscillator for accurate time keeping.

+ For context saving, use the Extreme Deep Sleep (XDS) system controller with the semaphore.

+ The Deep Sleep Regulator (ULPVREG) is an ultra-low-power regulator that provides power during
deep sleep modes and/or retention power to the rest of the system in various modes of
operation. Vppekupcore is the voltage output.

* Low Power RC oscillator (LPRC) operates at a nominal frequency of 32.768 KHz.

7.4. VDDBKUPCORE Power Domain
The PIC32CX-BZ6 Vppekupcore domain consists of the following modules:
* Real Time Clock Calender (RTCC)

+ Deep Sleep WDT (DSWDT)
+ Deep Sleep System Controller (DSCTRL)
+ 32.768 kHz Oscillator Controller (digital) (SOSC_DIG)

7.5. PMU Controller
The PMU controller acts as a control unit to monitor/program the BUCK/MLDO and provides unified
control to various LDOs present on the PIC32CX-BZ6 device.

7.6. Voltage Regulators
The following voltage regulators are available in power subsystem:

* VREG (DC-DC/MLDOY):

- MLDO mode - Linear voltage regulator generating 1.35V for powering CLDO and RF LDO;
operates from 1.9-3.6V

- DC-DC - Switching voltage regulator generating 1.35V; operates from 2.3-3.6V
« ULP_VREG - Ultra-low-power voltage regulator for operation in back-up mode
+ CLDO, RF LDO - Powering the different blocks of the RF subsystem
+ SOC_LDO - Powering the VDDCORE of the PIC32CX-BZ6
« PLL_LDO - Supplies 1.2V analog for EPLL(Ethernet PLL) and UPLL (USB PLL)

7.7. Power Supply Modes

The PIC32CX-BZ6 device supports a single power supply from 1.9-3.6V. The 10 supply cannot
be decoupled from the main supply. The same voltage must be applied to VDDx, PMU_VDDIO,
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VPMU_VDDC and AVDD with different levels of filtering. The system has the following different
modes:

*  RUN mode - The PIC32CX-BZ6 device automatically enters RUN mode upon power-up. This is the
default state of the device.

- MLDO mode - Provide a soft start-up by using the MLDO, limiting the charging current. The

MLDO also helps to extend the supply voltage range down to 1.9V below Buck BOR. This
mode does not require an external inductor.

- BUCK mode - The most efficient mode when the CPU and peripherals are running. In this
mode, the DC-DC converter powers the SoC. This mode requires external LC-filtering and
appropriate decoupling on-board before supplying power to other blocks.

BUCK mode has the following two operating modes:
+ PWM (Pulse Width Modulation) mode - Buck can deliver the highest output current with
good efficiency. The internal switching clock in this mode is 1-2 MHz. In PWM mode, it is
expected to reach an efficiency of 85%.

* PSM (Pulse Skipping Mode) - This mode is recommended when the load current demand
is low. The PSM mode is a type of frequency modulation scheme with an efficiency of up
to 80%.

+ Low-power modes - The PIC32CX-BZ6 supports various low-power modes; Sleep, Deep-Sleep
(DS) and Extreme Deep Sleep (XDS). See Power Management Unit (PMU) from Related Links for
more details on how to transition from RUN mode to low-power modes.

* IDLE mode - See Power Management Unit (PMU) from Related Links.

The on-the-fly software can do the selection between Switching (BUCK) mode and Linear (MLDO)
mode. Be sure to design the power supply according to the type of mode in use.

Related Links
Power Management Unit (PMU)
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7.8. Typical Power Supply Connection for SoC

Figure 7-2. Typical Power Supply Connection for SoC
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7.9. Typical Power Supply Connection for PIC32WM-BZ6 Module

The PIC32WM-BZ6 modules require only a single power supply on the VDD pins of the module.

+ VDD ranges from 1.9-3.6V for non-ECC PIC32WM-BZ6 modules.

Figure 7-3. PIC32WM-BZ6 Module Schematics with VDD and Optional Bulk Capacitors
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7.10. Power-Up Sequence
Characteristics of power-up sequence are as follows:
+ The VDD/AVDD domains must rise at the same time.
+ At Power-on Reset, the PIC32CX-BZ6 operates in the MLDO mode.
* The LDOs start with their default settings and VDDCORE is powered-up.
+ The RF block is maintained in the Sleep mode during the power-up time.

+ The PMU controller switches the MLDO mode to DC-DC mode based on device settings in the
Flash BCFG/TCFG area.

7.10.1. Starting of Voltage Regulators
The characteristics of power-up voltage regulators are as follows:
+ On power-up, the internal regulator starts in MLDO mode.
+ After MLDO boots up, the CLDO, SoC LDO and PLL LDO start gets initialized.
+ Start the code execution.
+ The RF system is maintained in Sleep mode during the power-up time.

7.10.2. Starting-up of Crystals
The characteristics of power-up crystals are as follows:
+ The power-up of the SoC happens with the internal oscillators.

+ After the power-up, the boot ROM code will either run on internal FRC oscillator only or turn on
POSC+PLL and switch to 128 MHz, depending on seccfg[1:0]. After execution of boot ROM code,
the user software can request to switch on the SOSC and the POSC crystals, if necessary.

7.10.3. BOR and POR

The Brown-out Reset (BOR) monitors the VDD supply voltage. On detection of a brown-out
condition, the BOR re-arms the POR. In this device, the minimum BOR trip point is the voltage
below which I/0 is considered un-trusted; thus, it generates a Reset. There are three classes of BOR
in the PIC32CX-BZ6 and the PIC32WM-BZ6 Module:

+ BOR3.3 to monitor VDD
+ BOR1.2 to monitor VDDCORE and CLDO
« ZPBOR monitors VDD during the Deep Sleep and Extreme Deep Sleep mode if enabled
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8. Product Memory Mapping Overview

Figure 8-1. Product Mapping
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0x4400_0000

0x4400_0500
0x4400_0600
0x4400_0800
0x4400_0A00
0x4400_0C00
0x4400_0E00
0x4400_1000
0x4400_1500
0x4400_1B00
0x4400_1F00
0x4400_2300
0x4400_2400
0x4400_2700
0x4400_2900
0x4400_2A00
0x4400_2B00
0x4400_2C00
0x4400_2D00
0x4400_2E00
0x4400_3000
0x4400_4000
0x4400_5000
0x4400_5400
0x4401_0000
0x4401_1000
0x4401_2000
0x4401_2400
0x4401_2800
0x4401_3E00
0x4401_4000
0x4401_FFFF

Device Config
(CFG)

WDT

FC

PFW

CRU

Reserved

DMT

PPS

ADCCON

ADCCFG

ADCOUT

Reserved

CVD
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Notes:
+ Access attempts to any unimplemented memory location generate a bus error.

+ CFGCON1.QSCHE_EN controls the QSPI (XIP) space “cacheable and bufferable” attribute.

+ The MCROM is the microcode crypto ROM associated with the BA457. Only the BA457 has read
permissions to MCROM.

+ The DAP derives the base address of the components from CoreSight ROM (CROM) entry values.
+ Component base address = CROM base address + CROM entry value
+ For more details on each component register space, refer to the Cortex-M4 Technical Reference
Manual rOp0 (CM4F) documentation.
8.1. Embedded Memories
+ Internal ROM for secure boot
+ Internal high-speed Flash
+ Internal high-speed RAM with retention capability in the low power modes
+ eFuse One-Time-Programmable memory secure boot key storage

8.2. Physical Memory Map

The high-speed bus is implemented as a bus matrix. All high-speed bus addresses are fixed, and
they are never remapped in any way, even during boot.

Table 8-1. Physical Memory Map

Memory Start Address
PIC32CX2051BZ6/PIC32WM-BZ6

Boot ROM 0x00000000 64 KB
Boot Flash 0x00800000 64 KB
Embedded Program Flash 0x01000000 2048 KB
Embedded SRAM 0x20000000 512 KB
Peripheral Bridge A 0x40000000

Peripheral Bridge B 0x41000000

Peripheral Bridge C 0x42000000 128 KB
Peripheral Bridge PIC 0x44000000

Peripheral Bridge D 0x46000000

eFuse — 3072 bits

8.3. Boot ROM

A 64-KB ROM is dedicated for the secure boot firmware as a part of Root of Trust (RoT) macro. On a
POR, secure boot firmware, which actually authenticates the rest of the program image in the Flash,
is always run. The RoT macro stores the keys and credentials required for code authentication that

are a part of the eFuses.

8.4. Flash Memory Parameters

A single page contains 4K bytes, which is applicable to all the device part numbers listed in the
configuration summary chapter (see Configuration Summary from Related Links).

The number of pages available in a device part number will vary depending on the available
maximum Flash memory size.
Equation 8-1. Calculating Flash Memory

FlashSize(Bytes)
PageSize(Bytes)

NumberofPages =
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https://developer.arm.com/documentation/ddi0439/b/System-Control/Register-summary

Related Links
Configuration Summary

8.5. eFuse Memory

An eFuse is OTP memory that exists as a part of the RoT macro to facilitate key and other required
credential storage needed by secure boot.

8.6. SRAM Memory Configuration

Retention

Depending on the application and power budget needs, part of the system memory can be retained
in the Deep Sleep mode. The amount of the SRAM retained in this mode is software selectable, by
writing the WCMSIZ register in the PMU module, up to 64 KB of SRAM.

By default, no retention is selected.

Figure 8-2. Retention Options
T Full SRAM Size (Top)

No Memory
Retention

T 64 KB
64 KB [ 32KB
Retention 32 KB
Retention - 16KB
16 KB
Retention

* 0 KB (Bottom)

RAM Error Correction

For safety applications, the PIC32CX-BZ6 family embeds Error Correction Codes (ECC) to detect
and correct single bit errors or to enable dual error detection for the system memory. The ECC is
software selectable through the CFGCONO.FRECCDIS bit in the boot Flash device configuration. By
default, ECC is disabled.

ECC can be applied only for 256 KB of SRAM. When enabled, half the memory will be reserved to
store the ECC, and will not be available for the application.

Therefore, when ECC is enabled, usable System RAM is 256 KB (512 KB/2) for the main 512K data
RAM variant. Row E is used as ECC memory, if enabled. ECC support for row AL/AU/B/C/D can be
selected using the WCMSIZ.SRAM1_SIZ bits and CFGCONO.FRECCDIS. bit.

ECC (Error Correcting Code) is activated when both WCMSIZ.SRAM1SIZ bits are set to ‘0’ and the
CFGCONO.FRECCDIS bit is ‘0. This configuration does not enable Embedded Trace Buffer (ETB)
Coresight, but it does support memory rows AL/AU/B/C/D. It is important to note that enabling ECC
is independent of the ETB Coresight status. ECC can be utilized across these rows provided that the
system has 224 KB of available memory and the 32 KB ETB Coresight feature is enabled. However,

174

@ MICROCHIP



ECC should only be enabled if the application is not using the Memory Retention feature during
Deep Sleep, which corresponds to WCMSIZ.SRAM1SIZ being ‘00’. This ensures that ECC functionality
does not interfere with memory retention requirements.

Figure 8-3. Memory with RAM Error Correction

Row AL - 16K 0x20000000
Row AU - 16K

Row B - 32K

Row C - 64K

Row D - 128K

Note: ECC is not possible if the user enables SRAM retention.

CoreSight ETB Connection
When CoreSight ETB is enabled, a 32 KB system memory space is reserved for CoreSight (Embedded
Trace Buffer) ETB debug usage. Therefore, when CoreSight ETB is enabled,

* For 512 KB data RAM variants:

Usable system RAM is 480 KB (512-32 KB)
* For 256 KB data RAM variants:

Usable system RAM is 224 KB (256-32 KB).

The following figure illustrates an example where both ECC and CoreSight ETB are enabled.
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Figure 8-4. Memory with ECC and CoreSight ETB

Row AL - Coresight ETB 16K 0x20000000
Row AU - Coresight ETB 16K

Row B - 32K

Row C - 64K

Row D - 128K

8.7. Boot Flash Device Configuration Word
The PIC32CX-BZ6 device provides several user-writable configuration registers related to the

configuration and operation of the system. The device configuration words are programmed in
boot Flash memory (NVR pages) and get loaded on equivalent registers after the device Reset. The

following table shows the device configuration words in Boot Flash.

Table 8-2. Boot Flash and Device Configuration Word

0x00810E88
0x00810E8C
0x00810E90
0x00810E94
0x00810E98
0x00810E9C
0x00810F88
0x00810F8C
0x00810F90
0x00810F94
0x00810F98
0x00810F9C

ALTFUSERID
ALTDEVCFG4
ALTDEVCFG2
ALTDEVCFG1
ALTDEVCFGO
ALTFBCFGO
FUSERID
DEVCFG4
DEVCFG2
DEVCFG1
DEVCFGO
FBCFGO

31:0 See USER_ID in the CFG Register Summary from Related Links
31:0 See CFGCON4(L) in the CFG Register Summary from Related Links
31:.0 See CFGCON2Z(L) in the CFG Register Summary from Related Links
31:0 See CFGCONT(L) in the CFG Register Summary from Related Links
31:0 See CFGCONO(L) in the CFG Register Summary from Related Links
31:0 See BCFGO in the CFG Register Summary from Related Links

31:0 See USER_ID in the CFG Register Summary from Related Links
31:0 See CFGCON4(L) in the CFG Register Summary from Related Links
31:.0 See CFGCON2Z(L) in the CFG Register Summary from Related Links
31:0 See CFGCONT(L) in the CFG Register Summary from Related Links
31:0 See CFGCONO(L) in the CFG Register Summary from Related Links
31:0 See BCFGO in the CFG Register Summary from Related Links
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Table 8-2. Boot Flash and Device Configuration Word (continued)
0x00810FBC FCPNO 7:0 —
15:8 —
23:16 —
31:24 — — — CP — — — —

Related Links
Register Summary
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8.8. Boot Flash Code Protection Register

Name: FCPNO
Offset: 0x00805FBC
Reset: 0x00000000
Property: —

Note: Offsetis an absolute address of this register.

Bit 31 30 29 28 27 26 25 24
| | | | e ] | | | |
Access R
Reset p
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
Access
Reset

Bit 28 - CP Flash (BFM, PFM) Code Protect
Note: The value of this bit is the inverse polarity of the value read from the BCFGO register.

Value Description

0 Protection is enabled
1 Protection is disabled
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9. Processor and Architecture

9.1. Cortex-M4 Processor

The PIC32CX-BZ6 implements the ARM Cortex-M4 processor is a high-performance 32-bit processor
with security and secure boot feature. It offers the following significant benefits to developers:

+ Outstanding processing performance combined with fast interrupt handling
+ Enhanced system debug with extensive breakpoint and trace capabilities

+ Efficient processor core, system and memories

+ Ultra-low-power consumption with integrated sleep modes

+ Platform security robustness with integrated Memory Protection Unit (MPU)

The implemented ARM Cortex-M4 is revision rOp1.
For additional information, refer to http://www.arm.com.

The Cortex-M4 processor is built on a high-performance processor core with a 3-stage pipeline
Harvard architecture; making it ideal for demanding embedded applications. The processor delivers
exceptional power efficiency through an efficient instruction set and extensively optimized design,
providing high-end processing hardware including IEEE 754-compliant single-precision floating-
point computation, a range of single-cycle and SIMD multiplication and multiply-with-accumulate
capabilities, saturating arithmetic and dedicated hardware division.

To facilitate the design of cost-sensitive devices, the Cortex-M4 processor implements tightly-
coupled system components that reduce processor area while significantly improving interrupt
handling and system debug capabilities. The Cortex-M4 processor implements a version of

the Thumb instruction set based on Thumb-2 technology, ensuring high code density and

reduced program memory requirements. The Cortex-M4 instruction set provides the exceptional
performance expected of a modern 32-bit architecture, with the high code density of 8-bit and 16-bit
microcontrollers.

The Cortex-M4 processor closely integrates a configurable Nested Vector Interrupt Controller (NVIC)
to deliver industry-leading interrupt performance. The NVIC includes a Non-Maskable interrupt
(NMI) and provides up to 8 interrupt priority levels. The tight integration of the processor core and
NVIC provides fast execution of Interrupt Service Routines (ISRs), dramatically reducing the interrupt
latency. This is achieved through the hardware stacking of registers and the ability to suspend load-
multiple and store-multiple operations. Interrupt handlers do not require wrapping in assembler
code, removing any code overhead from the ISRs. A tail-chain optimization also significantly reduces
the overhead when switching from one ISR to another.

To optimize low-power designs, the NVIC integrates with the sleep modes that include a deep sleep
function that enables the entire device to be rapidly powered down while still retaining program
state.

9.1.1. System Level Interface

The Cortex-M4 processor provides multiple interfaces using AMBA technology to provide high-
speed, low-latency memory accesses. It supports unaligned data accesses and implements atomic
bit manipulation that enables faster peripheral controls, system spinlocks and thread-safe Boolean
data handling.

The Cortex-M4 processor has an MPU that provides:

+ Fine grain memory control
+ Enabling applications to utilize multiple privilege levels
+ Separating and protecting code, data and stack on a task-by-task basis
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These requirements are becoming critical in many embedded applications, such as automotive
sector.

9.1.2. Integrated Configurable Debug

The Cortex-M4 processor implements a complete hardware debug solution. This provides high
system visibility of the processor and memory through a 2-pin Serial Wire Debug (SWD) port that is
ideal for microcontrollers and other small package devices.

For system trace, the processor integrates an Instrumentation Trace Macrocell (ITM) alongside data
watchpoints and a profiling unit. The Embedded Trace Macrocell (ETM) delivers unrivaled instruction
trace capture in an area far smaller than traditional trace units, enabling many low cost MCUs to
implement full instruction trace for the first time.

To enable simple and cost-effective profiling of the system events these generate, a stream of

software-generated messages, data trace and profiling information is exported in three different

ways:

+ Output off chip using the TPIU, through a single pin, called Serial Wire Viewer (SWV). Limited to
ITM system trace

+ Output off chip using the TPIU, through a 4-bit pin interface. Bandwidth is limited.

+ Internally stored in RAM, using the CoreSight ETB. Bandwidth is, then, optimal but capacity is
limited.

The Flash Patch and Breakpoint Unit (FPB) provide up to eight hardware breakpoint comparators
that debuggers can use. The comparators in the FPB also provide remap functions of up to eight
words in the program code in the code memory region. This enables applications stored on a
non-erasable, ROM-based microcontroller to be patched if a small programmable memory, for
example, Flash, is available in the device. During initialization, the application in ROM detects,

from the programmable memory, whether there is a requirement for a patch or not. If there is a
requirement for a patch, the application programs the FPB to remap a number of addresses. When
those addresses are accessed, the accesses are redirected to a remap table specified in the FPB
configuration, which means the program in the non-modifiable ROM can be patched.

9.1.3. Cortex-M4 Processor Features and Configuration
+ The Thumb instruction set combines high code density with 32-bit performance
+ |EEE 754-compliant single-precision Floating Point Unit (FPU)
+ Integrated sleep modes for low power consumption
+ Fast code execution permits slower processor clock or increases Sleep mode time
+ Hardware division and fast digital-signal-processing orientated multiply accumulate
« Saturating arithmetic for signal processing
« Deterministic, high-performance interrupt handling for time-critical applications
+  Memory Protection Unit (MPU) for safety-critical applications
+ Extensive debug and trace capabilities: Serial wire debug and serial wire trace reduce the number
of pins required for debugging, tracing and code profiling.

Table 9-1. Cortex-M4 Processor Features and Configuration

Features PIC32CX-BZ6 Configuration

Interrupts 57

Number of priority bits 3 = eight levels of priority
Data endianness Little-endian

SysTick Timer calibration value 0x80000000

MPU Present

180

@ MICROCHIP



Table 9-1. Cortex-M4 Processor Features and Configuration (continued)

3 = Full debug plus DWT data matching
2 = Full trace. Standard trace plus ETM

Debug support level
Trace support level
JTAG

Bit Banding

FPU

9.1.4. Cortex-M4 Core Peripherals

Table 9-2. Cortex-M4 Core Peripherals

Nested Vectored Interrupt Controller

System Control Block

System Timer

Memory Protection Unit

Floating-Point Unit

9.1.5. Cortex-M4 Address Map

Table 9-3. Cortex-M4 Address Map

System Control Space (SCS)

OxEOOOEO00-OxEOOOEOQOF
OxEOOOEO10-0OxEOOOEO1F
OxEOOOE100-OxEOOOE4EF
OxEOOOEDOO-OXEOOOED3F
OxEOOOED90-0xEOOOED93
OxEOOOED94-0xEOOOEDBB
OxEOOOEFO0-OXEOOOEF03
OxEOOOEF34-0xEOOOEF47

@ MICROCHIP

Not present
Not present

Present

The Nested Vector Interrupt Controller is an embedded
interrupt controller that supports low latency interrupt
processing.

The System Control Block (SCB) is the programmer’s
model interface to the processor. It provides system
implementation information and system control, including
configuration, control and reporting of system exceptions.
For more details, refer to the Cortex-M4 Technical Reference
Manual.

The System Timer (SysTick) is a 24-bit countdown timer. Use
this as a Real-Time Operating System (RTOS) tick timer or as
a simple counter. The SysTick timer runs on the processor
clock and it does not decrement when the processor is
halted for debugging. For more details, refer to the Cortex-M4
Technical Reference Manual.

The Memory Protection Unit (MPU) improves system
reliability by defining the memory attributes for different
memory regions. It provides up to eight different regions and
an optional predefined background region. For more details,
refer to the Cortex-M4 Technical Reference Manual.

The Floating Point Unit (FPU) provides IEEE 754-compliant
operations on single-precision, 32-bit, floating-point values.
For more details, refer to the Cortex-M4 Technical Reference
Manual.

System timer

Nested vectored interrupt controller
System control block

MPU type register

Memory protection unit

Nested vectored interrupt controller

Floating point unit
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9.2. Nested Vector Interrupt Controller (NVIC)

9.2.1. Overview
The Nested Vectored Interrupt Controller (NVIC) in the PIC32CX-BZ6 family devices supports 57
interrupts with eight different priority levels. For more details, refer to the Cortex-M4 Technical
Reference Manual (www.arm.com).

9.2.2. Interrupt Line Mapping
The following table provides details about each of the interrupt lines that is connected to
one peripheral instance. Each peripheral can have one or more interrupt flags, located in the
peripheral’s Interrupt Flag Status and Clear (INTFLAG) register.

An interrupt flag is set when the interrupt condition occurs. Each interrupt in the peripheral can be
individually enabled by configuring it in the peripheral’s Interrupt Enable register.

An interrupt request is generated from the peripheral when the interrupt flag is set and the
corresponding interrupt is enabled.

Depending on their criticality, the interrupt requests for one peripheral are either ORed together on
the system level, generating one interrupt, or directly connected to the NVIC interrupt lines (see the
following table).

An interrupt request sets the corresponding interrupt pending bit in the NVIC interrupt pending
registers (SETPEND/CLRPEND bits in ISPR/ICPR).

For the NVIC to activate the interrupt, it must be enabled in the NVIC interrupt enable register
(SETENA/CLRENA bits in ISER/ICER). The NVIC interrupt priority registers IPRO-IPR7 provide a priority
field for each interrupt.

Table 9-4. NVIC Interrupt Mapping

CRU Subsystem Non-Maskable interrupt

RTC PER 0 Prescalar
CMP Compare
TAMPER Tamper
OVF Overflow

EIC EXTINT 1 External interrupt

FREQM DONE Measurement done
Flash Subsystem Flash Controller Flash controller

PFW Program Flash Write

PCACHE Page Cache
PORT-A PortA Input Change Interrupt 4 PortA input change interrupt
PORT-B PortB Input Change Interrupt 5 PortB input change interrupt
PORT-C PortC Input Change Interrupt 6 PortC input change interrupt
PORT-D PortD Input Change Interrupt 7 PortD input change interrupt
PORT-E PortE Input Change Interrupt 8 PortE input change interrupt
DMAC SUSP0..3 9 Channel suspend

TCMPL0..3 Transfer complete

TERR 0..3 Transfer error

SUSP 4..15 10 Channel suspend

TCMPL 4..15 Transfer complete

TERR 4..15 Transfer error
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Table 9-4. NVIC Interrupt Mapping (continued)

EVSYS

PAC
RAMECC

SERCOMO
Order: USART, 12CM, 12CS, SPI

SERCOM1
Order: USART, 12CM, 12CS, SPI

SERCOM2
Order: USART, 12CM, 12CS, SPI

SERCOM3
Order: USART, 12CM, 12CS, SPI

@ MICROCHIP

EVD 0.3

OVRO0..3

EVD 4..11 12
OVR 4..11

ERR 13
SINGLEE-0 14
DUALE-1

DRE, MB, PERC, DRE 15

TXC, SB, AMATCH, TXC

RXC, -, DRDY, RXC

RXS, -, -, SSL

CTsIC, -, -, -

RXBRK, -, -, -

ERR, ERR, ERR, ERR

DRE, MB, PERC, DRE 16

TXC, SB, AMATCH, TXC

RXC, -, DRDY, RXC

RXS, -, -, SSL

cTsIG, -, - -

RXBRK, -, -, -

ERR, ERR, ERR, ERR

DRE, MB, PERC, DRE 17

TXC, SB, AMATCH, TXC

RXC, -, DRDY, RXC

RXS, -, -, SSL

cTsIcG, -, -, -

RXBRK, -, -, -

ERR, ERR, ERR, ERR

DRE, MB, PERC, DRE 18

TXC, SB, AMATCH, TXC

RXC, -, DRDY, RXC
RXS, -, -, SSL
CTsIC, -, -, -

RXBRK, -, -, -

ERR, ERR, ERR, ERR

Event Detected Channel n interrupt
Overrun Channel n interrupt

Error

Overrun Channel n interrupt

Error

Single bit error

Dual bit error

Data Register Empty, Host on Bus, Stop
Received

Transmit Complete, Device on Bus, Address
Match

Receive Complete, Data Ready
Receive Start, Device Select Low
Clear to Send Input Change
Receive Break

Error

Data Register Empty, Host on Bus, Stop
Received

Transmit Complete, Device on Bus, Address
Match

Receive Complete, Data Ready
Receive Start, Device Select Low
Clear to Send Input Change
Receive Break

Error

Data Register Empty, Host on Bus, Stop
Received

Transmit Complete, Device on Bus, Address
Match

Receive Complete, Data Ready
Receive Start, Device Select Low
Clear to Send Input Change
Receive Break

Error

Data Register Empty, Host on Bus, Stop
Received

Transmit Complete, Device on Bus, Address
Match

Receive Complete, Data Ready
Receive Start, Device Select Low
Clear to Send Input Change
Receive Break

Error
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Table 9-4. NVIC Interrupt Mapping (continued)

SERCOM4
Order: USART, 12CM, 12CS, SPI

SERCOM5
Order: USART, 12CM, 12CS, SPI

SERCOM®6
Order: 12CM, 12CS

TCCO
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DRE, MB, PERC, DRE

TXC, SB, AMATCH, TXC

RXC, -, DRDY, RXC

RXS, -, -, SSL

CTsIG, -, -, -

RXBRK, -, -, -

ERR, ERR, ERR, ERR

DRE, MB, PERC, DRE 20

TXC, SB, AMATCH, TXC

RXC, -, DRDY, RXC

RXS, -, -, SSL

cTsIc, -, -, -

RXBRK, -, -, -

ERR, ERR, ERR, ERR

MB, PERC 21

TXC, SB, AMATCH, TXC

RXC, -, DRDY, RXC
RXS, -, -, SSL
CTsIC, -, -, -

RXBRK, -, -, -

ERR, ERR, ERR, ERR
CNT 22
DFS

ERR

FAULTA

FAULTB

FAULTO

FAULT1

OVF

TRG

UFS

MC

Data Register Empty, Host on Bus, Stop
Received

Transmit Complete, Device on Bus, Address
Match

Receive Complete, Data Ready
Receive Start, Device Select Low
Clear to Send Input Change
Receive Break

Error

Data Register Empty, Host on Bus, Stop
Received

Transmit Complete, Device on Bus, Address
Match

Receive Complete, Data Ready
Receive Start, Device Select Low
Clear to Send Input Change
Receive Break

Error

Data Register Empty, Host on Bus, Stop
Received

Transmit Complete, Device on Bus, Address
Match

Receive Complete, Data Ready
Receive Start, Device Select Low
Clear to Send Input Change
Receive Break

Error

Count

Debug Fault State

Capture Overflow Error
Recoverable Fault A
Recoverable Fault B
Non-Recoverable Fault 0
Non-Recoverable Fault 1
Overflow/Underflow

Retrigger event
Non-Recoverable Update Fault
Match or Capture
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Table 9-4. NVIC Interrupt Mapping (continued)

CNT 23

TCC

TCC2

TCO
TC1
TC2
TC3
TC4
TC5

TC6

@ MICROCHIP

DFS
ERR
FAULTA
FAULTB
FAULTO
FAULT1
OVF
TRG
UFS

MC
CNT
DFS
ERR
FAULTA
FAULTB
FAULTO
FAULT1
OVF
TRG
UFS

MC
OVF
ERR
MC
OVF
ERR
MC
OVF
ERR
MC
OVF
ERR
MC
OVF
ERR
MC
OVF
ERR
MC
OVF
ERR
MC

24

25

26

27

28

29

30

31

Count

Debug Fault State
Capture Overflow Error
Recoverable Fault A
Recoverable Fault B
Non-Recoverable Fault 0
Non-Recoverable Fault 1
Overflow/Underflow
Retrigger event
Non-Recoverable Update Fault
Match or Capture
Count

Debug Fault State
Capture Overflow Error
Recoverable Fault A
Recoverable Fault B
Non-Recoverable Fault 0
Non-Recoverable Fault 1
Overflow/Underflow
Retrigger event
Non-Recoverable Update Fault
Match or Capture
Overflow/Underflow
Error

Match or Capture
Overflow/Underflow
Error

Match or Capture
Overflow/Underflow
Error

Match or Capture
Overflow/Underflow
Error

Match or Capture
Overflow/Underflow
Error

Match or Capture
Overflow/Underflow
Error

Match or Capture
Overflow/Underflow
Error

Match or Capture
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Table 9-4. NVIC Interrupt Mapping (continued)

TC7 OVF 32

Overflow/Underflow

ERR Error
MC Match or Capture
TC8 OVF 33 Overflow/Underflow
ERR Error
MC Match or Capture
TCO OVF 34 Overflow/Underflow
ERR Error
MC Match or Capture
ADCTRL GIRQ 35 Global
DIRQO Digital comparator
DIRQ1 Digital comparator
AIRQO Digital filter
AIRQ1 Digital filter
FLT 36 Fault
EOS_RDY 37 End-of-screen ready
FCC First class channel BVMI DMA group
BGVR_RDY 38 RDY ADC analog circuit
AC COMPO 39 Change in comparator0 status
COMP1 Change in comparator1 status
WIN_O Change in windowO status
Crypto INTO 40 Crypto Host
INT1 41 TRNG
QSPI LINE 42 QSPI
Wireless SIB ZB_INTO 43 802.15.4 interrupt
BT_INTO 44 Bluetooth interrupt
BT_INT1 45 Bluetooth interrupt
ARBITER 46 Arbiter
CLKI_WAKEUP_NMI 47 Clock input with a wake-up trigger
CVvD CvD 48 CVD event
Crypto INT2 49 Crypto interrupt2
QEI upbs_event[1] 50 QEl interrupt
CANO LINEO 51 CAN O LINEO
LINE1 CAN O LINE1
ERROR Error
CAN1 LINEO 52 CAN1 LINEO
LINE1 CAN1 LINE1
ERROR Error
ETH eth_intreq_g 53 Ethernet interrupt signal synchronous to
APB clock
usB usbcore1_interrupt 54 USB core 1 interrupt
Wireless SIB pll_locked_out 55 PLL lock for Boot
pll_locked_out 56 PLL lock for User
BLE Stack® Firmware Interrupt only 57 Firmware interrupt only
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Table 9-4. NVIC Interrupt Mapping (continued)

Notes:

1. Thelastinterrupt index is a software only interrupt intended to be used as a software interrupt by the Bluetooth LE
stack. It will be used as BT_LC_IRQ by the stack. This does not have a associated hardware interrupt.

2. ““indicates that there is no source for that module.

9.3. High-Speed Bus System

The high-speed bus system matrix connects a multitude of initiator logic cores/IPs to a multitude of
target logic cores/IPs, supporting AHB2/APB2 buses.

9.3.1. Features
High-Speed Bus Matrix has the following features:
+  AMBA Advanced High-performance Bus (AHB Lite)-compliant Interfaces
+ Symmetric Crossbar Bus Switch Implementation
+ Allows Concurrent Accesses from Different Initiator to Different Target
+ 32-bit Data Bus
+ APB Compliant User Interface
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9.3.2. Configuration

Figure 9-1. High-Speed Bus Matrix Inter-connectivity

High-Speed Bus Target
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Table 9-5. High Speed Bus Matrix Initiator
CM4CPU - Cortex-M4 System Bus 0
CMA4CC - Cortex-M4 CMCC Bus 1
DMA RD - DMA-Read 2
DMA-WR - DMA-Write 3
4

DSU/ICD (Test mode only) - Device Service Unit/In-Chip
Debugger

CRYPTO
ADC

(6]
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Table 9-5. High Speed Bus Matrix Initiator (continued)

USB 7
CANO 8
CAN1 9
GMAC 10

Table 9-6. High-Speed Bus Matrix Target
SRAM1 - SRAM Port 1
SRAM2 - SRAM Port 2
SRAM3 - SRAM Port 3
SRAM4 - SRAM Port 4
PCHE - Prefetch Cache of CM4CC
PCHE - Prefetch Cache of Peripherals
PB-BRIDGE-A - Peripheral Bridge A
PB-BRIDGE-B - Peripheral Bridge B
PB-BRIDGE-C - Peripheral Bridge C
PB-(PIC) - Peripheral Bridge D 9
QSPI - Quad SPI Interface 10
ROT - Root of Trust 11
CRYPTO 12
PB-BRIDGE-D - Peripheral Bridge D 13

0o N ool A W N = O
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10. Prefetch Cache (PCHE)

10.1. Overview

The prefetch cache is a performance-enhancing module included in the PIC32CX-BZ6 devices, along
with the L1 cache (Cortex M Cache Controller) to the Cortex-M4 CPU.

10.2. Features
The Prefetch module increases the system performance for most of the applications.

The Prefetch module includes the following features:
* Fully Associative Lines For:
- Four lines for CPU instructions cache
- Two lines for CPU data cache
- Two lines for peripheral data cache
+ 32-Byte Cache Lines and 256-Bits Parallel Memory Fetch
+ Configurable Predictive Prefetch for CPU Instructions Cache
+ Error Detection and Correction

10.3. Block Diagram

When running the prefetch module at high-clock rates, insert the Wait states into Program Flash
Memory (PFM) read transactions to meet the access time of the PFM. The user can hide the Wait
states to the core by prefetching and storing the instructions in a temporary holding area that the
CPU can access quickly. Although, the data path to the CPU is 32 bits wide, the data path to the
PFM is 256 bits wide. This wide data path provides the same bandwidth to the CPU as a 32-bit path
running at eight times the frequency.

The prefetch module holds a subset of PFM in temporary holding spaces known as lines. Each line
contains a tag and data field. In general, the lines hold a copy of what is currently in memory to
make instructions or data available to the CPU without the Wait states.

The CPU or a peripheral can request the data located in the PFM. If the requested data is not
currently stored in the prefetch module line, a read is performed to the PFM at the correct address,
and the data is supplied to the prefetch module and to the CPU or peripheral. If the requested data
is stored in the prefetch module and is valid, the data is supplied to the CPU or peripheral without
Wait states.

The following figure illustrates a block diagram of the prefetch module. Logically, the prefetch
module fits between the system bus module and the PFM.
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Figure 10-1. Prefetch Cache Block Diagram

System Bus/CPU

Bus Control Tag

Data

Prefetch Buffer >

Line Control

System Bus/CPU

! ]

Program Flash Memory (PFM)

10.3.1. Line Organization

The Prefetch module consists of two arrays, data and tag, each of which hold four lines. A data array
consists of program instructions, program data or peripheral data. Address matches are based on

the physical address, not the virtual address.

Each line in the tag array contains the following information:
+ Tag - Physical address of the data held in the data line

+ Valid bit

Each line in the data array, contains 32 bytes of data. Depending on the line, the data can be CPU

instructions, CPU data or peripheral data.

The following figures illustrate the organization of a line.

Figure 10-2. Tag Line

LTAG[28:5]

LValid
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Figure 10-3. Data Line

31 0
| WORD 7
31 0
| WORD 6
31 0
| WORD 5
31 0
| WORD 4
31 0
| WORD 3
31 0
| WORD 2
31 0
| WORD 1
31 0
| WORD 0

10.4. Product Dependencies
Not applicable.

10.4.1. 1/0 Lines
Not applicable.

10.4.2. Power Management

10.4.2.1. Standby Sleep Mode

When the device enters Standby Sleep mode, the Prefetch module is disabled and placed into a
Low-power state where no clocking occurs in the module.

10.4.2.2. Idle Mode

When the device enters Idle mode, iCache, Prefetch and dCache clocks are internally gated-off,
the aCache (peripheral data) clock remains functional for peripheral accesses and the CPU stops
executing code. Any outstanding prefetch completes before the Prefetch module stops its clock
through automatic clock gating.

10.4.3. Clocks
The PCHE interfaces with the CPU through the AHB (SYS_CLK).

10.4.4. DMA
Not applicable.

10.4.5. Interrupts

The interrupt request line is connected to the interrupt controller. Using the PCACHE interrupt(s)
requires the NVIC interrupt controller to be configured first.

@ MICROCHIP

192



10.4.6.

10.4.7.

10.4.8.

10.4.9.

10.5.

10.6.

Events
Not applicable.

Debug Operation
The behavior of the Prefetch module is unaltered in the Debug mode.

Register Access Protection
Not applicable.

Analog Connections
Not applicable.

Prefetch Behavior

The prefetch module complements an L1 CPU (CMCC) cache rather than replacing it. Four 256-bit
(32-byte) lines hold instructions, two 256-bit (32-byte) lines hold CPU data and two 256-bit (32-byte)
lines hold peripheral data from the PFM. The prefetch module uses the Wait state’s value from the
PFMWS[3:0] bits (CHECON[3:0]) and Address Wait state ADRWS bit (CHECON[8]) to determine how
long it must wait for Flash access when it reads instructions or data from the PFM.

If the instructions or data already reside in the prefetch module line, the prefetch module returns
the instruction or data in ‘0’ Wait states. For CPU instructions, if predictive prefetch is enabled and
the code is 100% linear, the prefetch module provides instructions back to the CPU with the Wait

states only on the first instruction of the prefetch module line.

If the CPU accesses uncacheable addresses, it bypasses the cache. During the bypass, the prefetch
module accesses the PFM for every instruction, incurring an address setup time defined by ADRWS
and a Flash access time as defined by PFMWS bits. Therefore, the total Flash wait states is a sum of
ADRWS and PFMWS. The Bypass mode is also forced for a cache if its associated I/D/A CHEEN bit
(CHECON) is zero.

To allow caching for | and/or D caches, set the | and/or D *CHEEN bit to ‘1". To enable a cache, set
the ACHEEN bit to ‘1.

Configurations

The CHECON register controls the general configurations available for accelerating the instruction
and data accesses to the Flash memory system.

The Prefetch module implements the following general options:

+  The PFMWS[3:0] bits (CHECON[3:0]) control the number of system clock cycles required to access
the PFM. The total Flash Wait states is a sum of ADRWS and PFMWS.

« The PREFEN[1:0] bits (CHECON[5:4]) control the predictive and prefetched instruction, which
allows the cache controller to fetch the next 32-byte aligned set of instructions.

+ The PFMSECEN bit (CHECON[7]) controls the Prefetch module that generates an interrupt event
on a specific count of single-bit errors corrected by the Flash Error Correction Code (ECC).

« The ADRWS bit (CHECON[8]) controls the number of system clock cycles required for address
setup to PFM.

+ The CHEPERF bit (CHECONI[12]) controls the gathering statistics of the CPU instruction cache.
+ The ICHECOH bit (CHECONI[16]) controls the auto invalidate for the CPU instruction cache.

+ The DCHECOH bit (CHECONI[17]) controls the auto invalidate for the CPU data cache.

+ The ACHECOH bit (CHECONT[18]) controls the auto invalidate for the peripheral data cache.

* The ICHEINV bit (CHECONI[20]) controls the manual invalidate for the CPU instruction cache.
* The DCHEINV bit (CHECON[21]) controls the manual invalidate for the CPU data cache.
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«  The ACHEINV bit (CHECON[22]) controls the manual invalidate for the peripheral data cache.
* The ICHEEN bit (CHECON[24]) controls the CPU instruction cache enable.

+ The DCHEEN bit (CHECONI[25]) controls the CPU data cache enable.

+ The ACHEEN bit (CHECON[26]) controls the peripheral data cache enable.

10.7. Predictive Prefetch Behavior

When the user configures the module for predictive prefetch, the prefetch module predicts the

next line address, fetches the instruction, then, stores it in the prefetch buffer. If the requested
instruction is not in a prefetch module line and the read address matches the predicted address, the
content of the prefetch buffer is loaded in the prefetch module line while simultaneously returning
the critical word to the read initiator.

On enabling the predictive prefetch, the prefetch function starts predicting based on the first
address read to the PFM. When the user places the first line in the prefetch module, the module
increments the address to the next 32-byte alighed address and starts a PFM access.

The predictive prefetches, like all PFM read accesses, are never aborted. If a new address request
does not match the predicted address, a new PFM access occurs after the current access finishes.
The PREFEN [1:0] bits (CHECON[5:4]) can start a predictive prefetch. This allows the cache controller
to speculatively fetch the next 32-byte aligned set of instructions. The predictive prefetch feature is
available only for CPU instruction but not for CPU data and peripheral.

If the selected system clock speed is sufficiently low enough to access the Flash at zero Wait states,
the predictive prefetch is detrimental and may be disabled.

10.8. Coherency Support
When a PFM programming event causes flash programming initiated by the Flash controller, the
prefetch module invalidates all lines and the contents of the prefetch buffer. If a transaction is in
progress, the invalidation occurs after completion. When programming or erasing a Flash page, a
read of that Flash page causes the transaction to stall until the erase or program event completes.
The prefetch module provides two methods for coherency control:
« Auto invalidate via I/D/A CHECOH

« Manual invalidate via I/D/A CHEINV

The user can choose to auto invalidate the each/any cache on a PFM programming event by setting
*CHECOH = 1. This is the safest option. However, the user has the option to never auto invalidate
each/any cache by setting *CHECOH = 0.

In addition to using *CHECOH, use *CHEINV as an alternate invalidate method to invalidate
each/any cache manually. If using *CHEINV to manually invalidate each/any cache due to a PFM
programming event, stop all instruction/data fetches from the desired Flash, set *CHEINV, wait for
it to clear and, then, start the programming sequence. When using *CHEINV to invalidate each/any
cache for reasons other than programming, it can be set at any time but only takes effect after any
pending transactions complete.

10.9. Effects of Reset

10.9.1. On Reset
Upon a device Reset, the following occurs:
+ Alllines are invalidated

+ All tag bits are cleared

10.9.2. After Reset

The module operates as per the values in the CHECON register. See the CHECON register from
Related Links.
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Related Links
CHECON
CHECON - Prefetch Module Control Register

10.10. Error Conditions
The prefetch module handles and reports information about two error types:
« ECC Double-bit Error Detected (DED)

+ ECC Single-bit Error Corrected (SEC)

The user can enable and disable the ECC Error detection logic using the configuration bits,
ECCCTL[1:0] (CFGCONO/DEVCFGO0[29:28]).

The ECC logic increases the read access delay from the PFM. Depending on the frequency of the
system clock, the Wait states can be different between ECC-enabled and ECC-disabled.

Note: ECC errors are captured for predictive prefetch reads of the PFM. However, do not report
those errors until, and unless, the system starts using that data.

10.10.1. ECC Double-bit Error Detected (DED)

A read from the Flash memory that results in a PFM ECC DED causes the Prefetch module to
return a bus exception error to the initiator. If that initiator is the CPU, it recognizes the bus
exception error, prevents the instruction from executing, or read data from loading and generates
an exception using the bus exception error vector.

When an ECC DED error occurs, the PEMDED bit (CHESTAT[27]) is set. The exception handling code
can, then, check this bit to determine whether the PFM ECC DED event is causing an exception or
not. The exception handler clears this bit in software.

Note: CPU instructions or data prefetched from the PFM is always loaded into the Prefetch module,
even if a DED error is generated. The Prefetch module line containing the DED data is tagged as
valid until the line is replaced.

10.10.2. ECC Single Error Corrected (SEC)

A PFM ECC SEC event is not a critical error and, as such, is reported through an interrupt. The user
has the option to enable or disable this interrupt through the PFMSECEN bit (CHECON[7]). The data
in the prefetch module is correct, and no further ECC events are generated for addresses that hit
the data line as long as that data is in the prefetch module.

Each read that returns from the PFM with an ECC SEC status causes the PFMSECCNT[7:0] bits
(CHESTAT[7:0]) to decrement by one. If PFEMSECCNT[7:0] is zero and a PFM ECC SEC event occurs,
the PFMSEC bit (CHESTAT[26]) is set and generates an interrupt. Therefore, the PFMSECCNT[7:0]

bits must be set to the number of PFM ECC SEC events desired for an interrupt minus 1. For
example, to generate an interrupt after five PFM ECC SEC events, PFMSECCNT[7:0] must be set to
four ('00000100"). The prefetch module does not reload the PFMSECCNT[7:0] bits when it reaches ‘0.
Software must write the desired count each time it services the PFMSEC interrupt.

Software can generate an ECC SEC interrupt by setting the PFMSECEN bit, then setting the PFMSEC
bit. If the PFMSEC bit is already set when PFMSECEN is set, the prefetch module generates an ECC
SEC interrupt. The ECC SEC interrupt persists as long as the PFMSECEN and PFMSEC bits remain set.
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10.11. Register Summary
See the PCHE module in the Product Memory Mapping Overview from Related Links for base address.

Note: CHECON and CHESTAT registers in this table have corresponding CLR, SET and INV registers
at its virtual address, plus an offset of 0x4, 0x8 and OxC, respectively. See CLR, SET and INV Registers

0x00
0x04
OxOF
0x10
0x14
Ox1F
0x20
0x24
Ox2F

0x30

10.12.
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from Related Links.

7:0

Related Links

CHECON

Reserved

CHESTAT

Reserved

CHEHIT

Reserved

CHEMIS

15:8
23:16
31:24

7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24

_ 7 | 6 |l 5 | 4 0 3 1 2 | 1|

PFMSECEN PREFEN[1:0]
CHEPERF
ACHEINV DCHEINV ICHEINV

PFMSECCNT[7:0]

PFMDED

CHEHIT[7:0]
CHEHIT[15:8]
CHEHIT[23:16]
CHEHIT[31:24]

CHEMIS[7:0]
CHEMIS[15:8]
CHEMIS[23:16]
CHEMIS[31:24]

CLR, SET and INV Registers
Product Memory Mapping Overview

Register Description
The following are the list of conventions available in the register description:

- R = Readable bit

- W = Writable bit

- U = Unimplemented bit, read as ‘0’
--n =Value at POR
-1 =Bitis set

- 0 = Bitis cleared

- X = Bit is unknown

1

PFMWS[3:0]
ACHECOH = DCHECOH
ACHEEN DCHEEN

PFMSEC

ADRWS
ICHECOH
ICHEEN
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10.12.1. CHECON - Prefetch Module Control Register

Name: CHECON
Offset: 0x00
Reset: 0x0700010F

Property: -
Bit 31 30 29 28 27 26 25 24
| | | | | | ACHEEN | DCHEEN | ICHEEN
Access R/W R/W R/W
Reset 1 1 1
Bit 23 22 21 20 19 18 17 16
| | ACHEINV | DCHEINV | ICHEINV | | ACHECOH | DCHECOH | ICHECOH |
Access R/S/HC R/S/HC R/S/HC R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8
CHEPERF ADRWS
Access R/W R/W
Reset 0 1
Bit 7 6 5 4 3 2 1 0
PFMSECEN PREFEN[1:0] | PFMWS[3:0]
Access RIW RIW R/W R/W R/W R/W RIW
Reset 0 0 0 1 1 1 1

Bit 26 - ACHEEN Peripheral Data Cache Enable bit

Value Description

1 Caching enabled
0 Caching disabled (and all lines invalidated)

Bit 25 - DCHEEN Data Cache Enable bit

Value Description

1 Caching enabled
0 Caching disabled (and all lines invalidated)

Bit 24 - ICHEEN Instruction Data Cache Enable bit

Value Description

1 Caching enabled
0 Caching disabled (and all lines invalidated)

Bit 22 - ACHEINV Manual Invalidate Control for Peripheral Data Cache
Note: Hardware auto clears this bit when cache invalidate completes. Bits may clear at different

times.

Value Description

1 Force invalidate cache/invalidate busy

0 Cache invalidation follows ACHECOH/invalid complete

Bit 21 - DCHEINV Manual Invalidate Control for Data Cache
Note: Hardware auto clears this bit when cache invalidate completes. Bits may clear at different
times.
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Value Description
1 Force invalidate cache/invalidate busy
0 Cache invalidation follows DCHECOH/invalid complete

Bit 20 - ICHEINV Manual Invalidate Control for Instruction Cache
Notes:

* Predictive Prefetch Buffer (PFB) is included with iCache invalidate.
Hardware auto clears this bit when cache invalidate completes. Bits may clear at different times.

Value Description
1 Force invalidate cache/invalidate busy
0 Cache invalidation follows ICHECOH/invalid complete

Bit 18 - ACHECOH Auto Cache Coherency Control for Peripheral Data Cache
Note: ACHECOH must be stable before initiation of programming to ensure correct invalidation of

data.

Value Description

1 Auto invalidate cache on a programming event

0 No auto invalidated cache on a programming event

Bit 17 - DCHECOH Auto Cache Coherency Control for Data Cache
Note: DCHECOH must be stable before initiation of programming to ensure correct invalidation of

data.

Value Description

1 Auto invalidate cache on a programming event

0 No auto invalidated cache on a programming event

Bit 16 - ICHECOH Auto Cache Coherency Control for Instruction Cache
Note: ICHECOH must be stable before initiation of programming to ensure correct invalidation of

data.

Value Description

1 Auto invalidate cache on a programming event

0 No auto invalidated cache on a programming event

Bit 12 - CHEPERF Cache Performance Counters Enable
Note: Performance counters are reset on 0 to 1 transition of this bit.

Value Description
1 Enable performance counters
0 Disable performance counters

Bit 8 - ADRWS Address Wait State Enable
Total Flash wait states are ADRWS + PFMWS.
Note: CPU hang is observed when CHECON.ADRWS configuration switches from ‘1’ to ‘0’ and a Flash
read access. To Avoid CPU hangs, execute the CHECON configuration from SRAM or Boot ROM

during system initialization until the configuration change is done, then resume execution from
Flash after configuration is set.

Value Description
1 Add 1 address Wait state - Allowing for higher clock frequencies
0 Add 0 address Wait states - Allowing for higher performance at lower clock frequencies

Bit 7 - PFMSECEN Flash Single-bit Error Corrected (SEC) Interrupt Enable bit
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Value Description

1 Generate an interrupt when PFMSEC is set
0 Do not generate an interrupt when PFMSEC is set

Bits 5:4 - PREFEN[1:0] Instruction Predictive Prefetch Enable

Value Description

01 Instruction predictive prefetch enabled for cacheable regions only
00 Instruction predictive prefetch disabled

Note: Other values are unavailable.

Bits 3:0 - PFMWS[3:0] PFM Access Time Defined in Terms of SYSCLK Wait States bits

Total Flash Wait states are ADRWS + PFMWS.

Value Description

1111 Fifteen Wait states
1110 Fourteen Wait states
0001 One Wait state

0000 Zero Wait state
Notes:

+ This is not the Wait state seen by the CPU.
+ For the Wait states-to-SYSCLK relationship, see Electrical Characteristics from Related Links.

Related Links
Electrical Characteristics
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10.12.2. CHESTAT - Prefetch Module Status Register

Name: CHESTAT
Offset: 0x10
Reset: 0x00000000

Property: -
Bit 31 30 29 28 27 26 25 24
| | | | | PFMDED | PFMSEC |
Access HS HS
Reset 0 0
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
PFMSECCNT[7:0]
Access HS HC R/W X X X X X
Reset 0 0 0 0 0 0 0 0

Bit 27 - PFMDED Flash Double-bit Error Detected (DED) Status bit
This bit is set in hardware and can only be cleared (set to ‘0’) in software.

Value Description

1 A DED error has occurred
0 A DED error has not occurred

Bit 26 - PFMSEC Flash Single-bit Error Corrected (SEC) Status bit
Note: The PCACHE interrupt event reports the error event to the CPU. See Nested Vector
Interrupt Controller (NVIC) from Related Links.

Value Description
1 A SEC error occurred when PFMSECCNT[7:0] equals to zero

0 A SEC error has not occurred

Bits 7:0 - PFMSECCNTI[7:0] Flash SEC Count bits
The count value decreases by ‘1’ each time an SEC error occurs. Holds at zero. When an SEC error
occurs when PFMSECCNT[7:0] is zero, the PFMSEC status bit is set. If PFMSECEN is also set, a
prefetch module interrupt event is generated.

Related Links
Nested Vector Interrupt Controller (NVIC)
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10.12.3. CHEHIT - Prefetch Module Hit Statistics Register

Name: CHEHIT
Offset: 0x20
Reset: 0x00000000
Property:
Bit 31 30 29 28 27 26 25 24
| CHEHIT[31:24]
Access  R/HC R/HC R/HC R/HC R/HC R/HC R/HC R/HC
Reset 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 16
| CHEHIT[23:16]
Access  R/HC R/HC R/HC R/HC R/HC R/HC R/HC R/HC
Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8
CHEHIT[15:8]
Access  R/HC R/HC R/HC R/HC R/HC R/HC R/HC R/HC
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CHEHIT[7:0]
Access  R/HC R/HC R/HC R/HC R/HC R/HC R/HC R/HC
Reset 0 0 0 0 0 0 0 0

Bits 31:0 - CHEHIT[31:0] Instruction Cache Hit Count bits

When CHECON.CHEPERF = 1, CHEHIT increments once per iCache or Predictive Prefetch Buffer (PFB)

hit.

Note: CHEHIT is Reset on the ‘0’ to ‘1’ transition of CHECON.CHEPERF.
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10.12.4. CHEMIS - Prefetch Module Miss Statistics Register

Name: CHEMIS
Offset: 0x30
Reset: 0x00000000
Property: -
Bit 31 30 29 28 27 26 25 24
| CHEMIS[31:24]
Access  R/HC R/HC R/HC R/HC R/HC R/HC R/HC R/HC
Reset 0 0 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 16
| CHEMIS[23:16]
Access  R/HC R/HC R/HC R/HC R/HC R/HC R/HC R/HC
Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8
CHEMIS[15:8]
Access  R/HC R/HC R/HC R/HC R/HC R/HC R/HC R/HC
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
CHEMIS[7:0]
Access  R/HC R/HC R/HC R/HC R/HC R/HC R/HC R/HC
Reset 0 0 0 0 0 0 0 0

Bits 31:0 - CHEMIS[31:0] Instruction Cache Miss Count bits

When CHECON.CHEPERF = 1, CHEMIS increments once per iCache or Predictive Prefetch Buffer (PFB)

miss.

Note: CHEMIS is Reset on the ‘0’ to ‘1’ transition of CHECON.CHEPERF.
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11. Cortex M Cache Controller (CMCC)

11.1. Overview

The Cortex M Cache Controller provides an L1 cache to the Cortex M CPU. The CMCC sits
transparently between the CPU and the cache leading to improved performance.

The CMCC interfaces with the CPU through the AHB and is connected to the APB bus interface for its

configuration.

11.2. Features

Physically Addressed and Physically Tagged

L1 Data and Instruction Cache Set to 4 KB

L1 Cache Line Size Set to 16 Bytes

L1 Cache Integrates 32-Bit Bus Host Interface

Unified 4-Way Set Associative Cache Architecture

Lock-Down Feature, Which Allows Cached to be Locked Per Way
Write Through Cache Operations, Read Allocate

Configurable as Data and Instruction Tightly Coupled Memory (TCM)
Round Robin Victim Selection Policy

Event Monitoring, with One Programmable 32-Bit Counter

Cache Interface Includes Cache Maintenance Operations Registers
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11.3. Block Diagram

Figure 11-1. CMCC Block Diagram

CM4F
CMCC
Cortex® M Interface
METADATA RAM
Cache
Controller
DATA RAM
RAM
Interface
TAG RAM
Registers
Interface
Memory Interface
APB High-Speed
Interface Bus Matrix
Figure 11-2. CMCC Organization
Line 'n’
p AL
- 4 4 4 4
t::z 2 E:> Bytes | Bytes | Bytes | Bytes
Line 2
Line 3
Base Address + 0x00000000 -
WAY 0 E:> Line 4
Base Address + 000000400
wayl | TN~ T
Base Address + 0x00000800 Line 63
WAY 2
Base Address + 0x00000C00
WAY 3
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11.4. Signal Description
Not applicable.

11.5. Product Dependencies
Not applicable.

11.5.1. 1/0 Lines
Not applicable.

11.5.2. Power Management
The CMCC will continue to function as long as the CPU is not sleeping and the CMCC is enabled.

11.5.3. Clocks

The CMCC interfaces with the CPU through the AHB (SYS_CLK) and is connected to the APB bus
(PB2_CLK) interface for its configuration.

11.5.4. DMA
Not applicable.

11.5.5. Interrupts
Not applicable.

11.5.6. Events
Not applicable.

11.5.7. Debug Operation

When the CPU is halted in debug mode, the CMCC is halted. Any read access by the debugger in
cached zones are not cached.

11.5.8. Register Access Protection
Not applicable.

11.5.9. Analog Connections
Not applicable.

11.6. Functional Description
11.6.1. Principle of Operation

11.6.2. Initialization and Normal Operation

On reset, the cache controller data entries are all invalidated and the cache is disabled. The cache
is transparent to processor operations. The user can activate the cache controller by using its
configuration registers. The configuration interface is memory mapped in the APB bus.

Use the following sequence to enable the cache controller:

+ Verify that the CMCC is disabled, reading the value of the SR.CSTS.
+ Enable the CMCC by writing ‘1" in CTRL.CEN. The MODULE is disabled by writing a ‘0" in CTRL.CEN.

11.6.3. Change Cache Size

It is possible to change the cache size by writing to the Cache Size Configured By Software bits in the
Cache Configuration register (CFG.CSIZESW).

Use the following sequence to change the cache size:
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+ Disable the CMCC controller by writing a zero to the Cache Controller Enable bit in the Cache
Control register (CTRL.CEN = 0).

+ Check the Cache Controller Status bit in the Cache Status register to verify that the CMCC is
successfully disabled (SR.CSTS = 0).

+ Change CFG.CSIZESW to its new value.
+ Enable the CMCC by writing CTRL.CEN = 1.

11.6.4. Data Cache Disable

The instructions alone can be cached by disabling the data cache, as described in the following
steps:

Disable the cache controller by writing a ‘0’ to CTRL.CEN.
Check SR.CSTS to verify that the CMCC is successfully disabled.
Write CFG.DCDIS = 1.

Enable the CMCC by writing CTRL.CEN = 1.

A wbnh -

11.6.5. Instruction Cache Disable
The data alone can be cached by disabling the instruction cache, as described in the following steps:
Disable the cache controller by writing CTRL.CEN = 0.
Check SR.CSTS to verify that the CMCC is successfully disabled.
Write CFG.ICDIS = 1.
Enable the CMCC by writing CTRL.CEN = 1.

A wnh -

11.6.6. Cache Load and Lock
It is possible to lock a specific way for code optimization by writing the Lock Way register
(LCKWAY.LCKWAY). The CMCC does not update the locked way as part of cache operations.
The load and lock mechanism can be implemented to use cache memory in a deterministic way.
Follow these steps to load and lock a way:
1. Disable cache controller by clearing the CTRL.CEN bit.

2. Invalidate the desired WAY line by line. This resets the round robin algorithm of the invalidated
line, which becomes eligible for the next load operation.

3. Disable the instruction cache, but keep the data cache enabled.
Enable the cache by setting the CTRL.CEN bit.

5. Place the respective piece of code and/or data to the corresponding WAY due to simple LOAD
operations. Loading the piece of code and/or data forces the cache to refill the previous
invalidated line in the right way. Validate only the first byte. The cache automatically refills the
complete line.

Lock the specific WAY by setting LCKWAY.LCKWAY[3:0].

7. Re-enable the instruction cache. The locked WAY is now loaded and ready to operate. The user
can use the remaining WAYS as |-cache or D-cache as per the requirement.

11.6.7. Tightly Coupled Memory

Users can use a part of the cache as Tightly Coupled Memory (TCM). The Cache Size Configuration
determines the cache size by Software bits in the Cache Configuration register (CFG.CSIZESW). The
relation between cache and TCM is as given below:

TCM size = (Maximum cache size - Configured cache size)
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The user can obtain the TCM start address from the product memory mapping. The cache memory
starts first from the address followed by the TCM memory. Size of the Way is fixed and the number
of ways varies according to the available size for the cache memory. See Product Memory Mapping
Overview from Related Links.

Table 11-1. TCM Sizes

4 KB 4 KB 0 KB
4 KB 2 KB 2 KB
4 KB 1KB 3 KB
4 KB 0 KB 4 KB

The TCM is also accessible in its maximum size in case of disabling the CMCC. The TCM does not
need to be locked to operate.

Note: Writing into the cache DATA RAM region through the CPU can overwrite the valid cache
lines. This can result in data corruption when the cache controller is accessing the data for cache
transactions. Access the DATA RAM region only after configuring it as TCM.

Related Links
Product Memory Mapping Overview

11.6.8. Cache Maintenance

11.6.8.1. Cache Invalidate by Line Operation

If issuing an invalidate by line command, the CMCC resets the valid bit information of the decoded
cache line. As the line is no longer valid, the replacement counter points to that line.

+ Disable the cache controller by writing a zero to the Cache Controller Enable bit in the Cache
Control register (CTRL.CEN).

* Check SR.CSTS to verify that the CMCC is successfully disabled.

« Perform an invalidate by line by writing the set {index, way} in the Cache Maintenance 1
register (MAINT1.INDEX, MAINT1.WAY).

+ Enable the CMCC by writing ‘1" to CTRL.CEN.

11.6.8.2. Cache Invalidate All Operation
Use the following sequence to invalidate all cache entries.

+ Disable the cache controller by writing ‘0’ to the Cache Enable bit in the Cache Control register
(CTRL.CEN).

+ Check SR.CSTS to verify that the CMCC is successfully disabled.

+ Perform a full invalidate operation by writing ‘1’ to the Cache Controller Invalidate All bit in the
Cache Maintenance 0 register (MAINTO.INVALL).

+ Enable the CMCC by writing ‘1" to CTRL.CEN.

11.6.9. Cache Performance Monitoring

The Cortex M cache controller includes a programmable monitor/32-bit counter. The user can
configure the monitor to count the number of clock cycles, the number of data hit or the number of
instructions hit.

It is important to know that the Cortex-M4 processor prefetches instructions ahead of execution. It
performs only 32-bit read access on the instruction bus, which means:

« One arm instruction is fetched per bus access
+  Two thumb instructions are fetched per bus access
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As a consequence, two thumb instructions (for example, NOP) need one bus access, which results in
the hit counter incrementing by 1.

Use the following sequence to activate the counter:

+ Configure the monitor counter by writing the MCFG.MODE.

- CYCLE_COUNT is used to increment the counter along with the program counter to count the
number of cycles.

- IHIT_COUNT is the instruction hit counter, which increments the counter when there is a hit
for the instruction in the cache.

- DHIT_COUNT is the data hit counter, which increments the counter when there is a hit for
the data in the cache.

+ Enable the counter by writing a ‘1’ to the Cache Controller Monitor Enable bit in the Cache
Monitor Enable register (MEN.MENABLE).

« If required, reset the counter by writing a ‘1’ to the Cache Controller Software Reset bit in the
Cache Monitor Control register (MCTRL.SWRST).

+ Check the value of the monitor counter by reading the MSR.EVENT_CNT bit field.
11.7. RAM Properties

The following table shows the different access properties of the three RAM blocks, according to the
different modes described in the previous chapters.

Table 11-2. Access to RAM

CPU access when CMCC DISABLED  Read/Write no Read/Write - no Read/Write -
hardfault hardfault
CPU access when CMCC ENABLED ~ CACHE section configured: Read/ no Read/Write - no Read/Write -
Write hardfault hardfault
TCM section configured: Read/Write
Debugger access when CMCC Read/Write Read/Write Read/Write
DISABLED
Debugger access when CMCC CACHE section configured: Read/ no Read/Write no Read/Write
ENABLED Write

TCM section configured: R/W

Note:
1. Awrite operation in this zone can corrupt the coherency of the cache. There is a need for an invalidate operation.
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11.8. Register Summary
See CMCC module in the Product Memory Mapping Overview from Related Links for base address.

Cofet | Name lotposl 7 |6 |

0x00

0x04

0x08

0x0C

0x10

0x14

Ox1F

0x20

0x24

0x28

0x2C

0x30

0x34

11.9.
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TYPE

CFG

CTRL

SR

LCKWAY

Reserved

MAINTO

MAINT1

MCFG

MEN

MCTRL

MSR

Related Links

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24
7:0
15:8
23:16
31:24

7
LCKDOWN

CLR, SET and INV Registers
Product Memory Mapping Overview

Register Description

Registers can be 8, 16 or 32 bits wide. Atomic 8-, 16- and 32-bit accesses are supported. In addition,
the 8-bit quarters and 16-bit halves of a 32-bit register and the 8-bit halves of a 16-bit register can be
accessed directly.

WAYNUMI1:0] RRP LRUP
CLSIZE[2:0]

CSIZESW[2:0]

INDEX[3:0]

WAY[3:0]

EVENT_CNT[7:0]
EVENT_CNT[15:8]
EVENT_CNT[23:16]
EVENT_CNT[31:24]

s 413

2 10

RANDP GCLK AP
CSIZE[2:0]
DCDIS ICDIS GCLKDIS
CEN
CSTS

LCKWAY[3:0]

INVALL

INDEX[7:4]

MODE[1:0]

MENABLE

SWRST
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Some registers are optionally write-protected by the Peripheral Access Controller (PAC). Optional
PAC write protection is denoted by the PAC write-protection property in each individual register
description.

Some registers are synchronized when read and/or written. Synchronization is denoted by the
write-synchronized or the read-synchronized property in each individual register description.

Some registers are enable-protected, meaning they can only be written in case of disabling the
peripheral. The enable-protected property denotes the enable protection in each individual register
description.

The following are the list of conventions available in the register description:
* - R=Readable bit

+ - W = Writable bit

+ - U=Unimplemented bit, read as ‘0’

+ --n=Value at POR

*+ -1=Bitisset

* -0 =Bitis cleared

* -x=Bitis unknown
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11.9.1. Cache Type

Name: TYPE
Offset: 0x00
Reset: 0x000012D2

Property: R
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
| CLSIZE[2:0] | CSIZE[2:0] |
Access R R R R R R
Reset 0 1 0 0 1 0
Bit 7 6 5 4 3 2 1 0
LCKDOWN WAYNUMI[1:0] | RRP LRUP RANDP GCLK AP
Access R R R R R R R R
Reset 1 1 0 1 0 0 1 0

Bits 13:11 - CLSIZE[2:0] Cache Line Size
This field configures the cache line size. 0x02 is the value read for PIC32CX-BZ6 devices, as cache line
size is 16 bytes.

Value Name Description

0x0 CLSIZE_4B Cache line size is 4 bytes
0x1 CLSIZE_8B Cache line size is 8 bytes
0x2 CLSIZE_16B Cache line size is 16 bytes
0x3 CLSIZE_32B Cache line size is 32 bytes
0x4 CLSIZE_64B Cache line size is 64 bytes
0x5 CLSIZE_128B Cache line size is 128 bytes
0x6-0x7 — Reserved

Bits 10:8 - CSIZE[2:0] Cache Size
This bit field configures the cache size. 0x02 is the value read for PIC32CX-BZ6 devices, as cache size

is 4 KB.
Value Name Description
0x0 CSIZE_1KB Cache sizeis 1 KB
0x1 CSIZE_2KB Cache size is 2 KB
0x2 CSIZE_4KB Cache sizeis 4 KB
0x3 CSIZE_8KB Cache size is 8 KB
0x4 CSIZE_16KB Cache size is 16 KB
0x5 CSIZE_32KB Cache size is 32 KB
0x6 CSIZE_64KB Cache size is 64 KB
0x7 — Reserved
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Bit 7 - LCKDOWN Lock Down Supported

Value Description
0 Lockdown is not supported
1 Lockdown is supported

Bits 6:5 - WAYNUM[1:0] Number of Way
This bit field configures the mapping of the cache. 0x02 is the value read for PIC32CX-BZ6 devices, as
the device supports 4-Way set associative.

Value Name Description

0x0 DMAPPED Direct mapped cache
0x1 ARCH2WAY 2-WAY set associative
0x2 ARCH4WAY 4-WAY set associative
0x3 ARCH8WAY 8-WAY set associative

Bit 4 - RRP Round Robin Policy Supported

Value Description
0 Round robin policy is not supported
1 Round robin policy is supported

Bit 3 - LRUP Least Recently Used Policy Supported

Value Description
0 Least recently used policy is not supported
1 Least recently used policy is supported

Bit 2 - RANDP Random Selection Policy Supported

Value Description
0 Random victim selection is not supported
1 Random victim selection is supported

Bit 1 - GCLK Dynamic Clock Gating

Value Description
0 Cache controller does not support clock gating
1 Cache controller uses dynamic clock gating

Bit 0 - AP Access Port Access Allowed

Value Description
0 Access port access is disabled
1 Access port access is enabled

@ MICROCHIP
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11.9.2. Cache Configuration

Name: CFG

Offset: 0x04

Reset: 0x00000020
Property: R/W

Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
CSIZESW[2:0] DCDIS ICDIS GCLKDIS
Access R/W R/W R/W R/W R/W R/W
Reset 0 1 0 0 0 0

Bits 6:4 - CSIZESW[2:0] Cache Size Configured by Software

This field configures the cache size.

Value Name

0x0 CONF_CSIZE_1KB
0x1 CONF_CSIZE_2KB
0x2 CONF_CSIZE_4KB
0x3 —

Bit 2 - DCDIS Data Cache Disable

Description

The Cache Size is configured to 1 KB
The Cache Size is configured to 2 KB
The Cache Size is configured to 4 KB
Reserved

Writing a ‘0’ to this bit enables data caching.
Writing a ‘1’ to this bit disables data caching.

Bit 1 - ICDIS Instruction Cache Disable

Writing a ‘0’ to this bit enables instruction caching.
Writing a ‘1’ to this bit disables instruction caching.

Bit 0 - GCLKDIS GCLK Dynamic Clock Gating

Writing a ‘0’ to this bit disables the Dynamic Clock Gating feature.
Writing a ‘1’ to this bit enables the Dynamic Clock Gating feature.
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11.9.3. Cache Control

Name:
Offset:
Reset:

CTRL
0x08
0x00000000

Property: Write-only

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CEN
Access W
Reset 0

Bit 0 - CEN Cache Controller Enable
Writing a ‘0’ to this bit disables the CMCC.
Writing a ‘1’ to this bit enables the CMCC.
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11.9.4. Cache Status

Name: SR

Offset: 0x0C

Reset: 0x00000000
Property: Read-only

Bit 31 30 29 28 27 26 25 24
| | | | | | |
Access
Reset
Bit 23 22 21 20 19 18 17 16
| | | | | | | | |
Access
Reset
Bit 15 14 13 12 11 10 9 8
| | | | | | |
Access
Reset
Bit 7 6 5 4 3 2 1 0
CSTS
Access R<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>