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EFM32GG11 Family Data Sheet ®

The EFM32 Giant Gecko Series 1 MCUs are the world’s most
energy-friendly microcontrollers, featuring new connectivity interfa-
ces and user interface features.

ARM Cortex-M4 at 72 MHz

Ultra low energy operation
* 77 pA/MHz in Energy Mode 0 (EMO)

EFM32GG11 includes a powerful 32-bit ARM® Cortex®-M4 and provides robust security * 1.6 uA EM2 Deep Sleep current (RTCC
. . : . . running with state and RAM retention)

via a unique cryptographic hardware engine supporting AES, ECC, SHA, and True Ran- )

dom Number Generator (TRNG). New features include an SD/MMC/SDIO controller, Oc- Octal/Quad-SPI memory interface w/ XIP

tal/Quad-SPI memory controller, 10/100 Ethernet MAC, CAN bus controller, highly robust SD/MMC/SDIO Host Controller

capacitive sensing, enhanced alpha blending graphics engine, and LESENSE/PCNT en- 10/100 Ethernet MAC with 802.3az EEE,

hancements for smart energy meters. These features, combined with ultra-low current IEEE1588

active mode and short wake-up time from energy-saving modes, make EFM32GG11 mi- Dual CAN 2.0 Bus Controller

crocontrollers well suited for any battery-powered application, as well as other systems Crystal-free low-energy USB

requiring high performance and low-energy consumption. Hardware cryptographic engine supports

AES, ECC, SHA, and TRNG

Robust capacitive touch sense
* Smart energy meters * Mid- and high-tier wearables Footprint compatible with select EFM32

* Industrial and factory automation * loT devices packages
* Home automation and security 5V tolerant /0

Example applications:

Core /| Memory Clock Management Energy Management

ARM Cortex™ Voltage Voltage/Temp
M4 processor Regulator Monitor
with FPU and — .-
scillator
(1Y DC-DC
c Power-On Reset
Auxiliary High Ultra Low Freq. onverter

Debug Interface Freq. RC Osc. RC Oscillator
Brown-Out

RAM Memory LDMA Low Frequency Low Frequency Backup Domain

Controller Crystal Oscillator RC Oscillator Detector

Peripheral Reflex System
| | ||

Serial Interfaces 1/0 Ports Timers and Triggers Analog Interfaces

Low Energy Low Energy LCD
Sensor IF Controller ADC

Low Energy Timer  Real Time Counter DAC Operational
External General Amplifier

Interrupts Purpose I/0 )
LEUSB Low Energy Pulse Counter Watchdog Timer

(crystal free) UART™

Analog

Comparator [erE

Pin Reset Pin Wakeup Real Time Counter CRYOTIMER Capacitive

I’c and Calendar Sensing

Lowest power mode with peripheral operational:

EMO - Active _ EM2 — Deep Sleep EM3 - Stop EMA4H - Hibernate EMA4S - Shutoff
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1. Feature List

The EFM32GG11 highlighted features are listed below.

* ARM Cortex-M4 CPU platform
» High performance 32-bit processor @ up to 72 MHz
* DSP instruction support and Floating Point Unit
* Memory Protection Unit
» Wake-up Interrupt Controller

* Flexible Energy Management System
* 77 yA/MHz in Active Mode (EMO)

* 1.6 yA EM2 Deep Sleep current (16 kB RAM retention and
RTCC running from LFRCO)

* Integrated DC-DC buck converter
* Up to 2048 kB flash program memory
» Dual-bank with read-while-write support
* Up to 512 kB RAM data memory
» 256 kB with ECC (SEC-DED)
* Octal/Quad-SPI Flash Memory Interface
» Supports 3V and 1.8 V memories
» 1/2/4/8-bit data bus
* Quad-SPI Execute In Place (XIP)
» Up to 30 MHz SDR, 15 MHz DDR at 3 V
+ Communication Interfaces

» Low-energy Universal Serial Bus (USB) with Device and
Host support

* Fully USB 2.0 compliant
* On-chip PHY and embedded 5V to 3.3V regulator
» Crystal-free Device mode operation
» Patent-pending Low-Energy Mode (LEM)
+ SD/MMC/SDIO Host Controller
» SD v3.01, SDIO v3.0 and MMC v4.51 up to 50 MHz
* 1/4/8-bit bus width
» 10/100 Ethernet MAC with MII/RMII interface
« |IEEE1588-2008 precision time stamping
» Energy Efficient Ethernet (802.3az)
» Up to 2x CAN Bus Controller
» Version 2.0A and 2.0B up to 1 Mbps

* 6% Universal Synchronous/Asynchronous Receiver/ Trans-
mitter

+ UART/SPI/SmartCard (ISO 7816)/IrDA/I2S/LIN
 Triple buffered full/half-duplex operation with flow control
+ Ultra high speed (36 MHz) operation on one instance
» 2x Universal Asynchronous Receiver/ Transmitter
+ 2x Low Energy UART
» Autonomous operation with DMA in Deep Sleep Mode
* 3x |12C Interface with SMBus support
» Address recognition in EM3 Stop Mode

Up to 144 General Purpose I/0O Pins

» Configurable push-pull, open-drain, pull-up/down, input fil-
ter, drive strength

» Configurable peripheral I/O locations

* 5V tolerance on select pins

» Asynchronous external interrupts

» Output state retention and wake-up from Shutoff Mode
Up to 24 Channel DMA Controller

Up to 24 Channel Peripheral Reflex System (PRS) for au-
tonomous inter-peripheral signaling

External Bus Interface for up to 4x256 MB of external
memory mapped space

» TFT Controller with Direct Drive

» Per-pixel alpha-blending engine

Hardware Cryptography

» AES 128/256-bit keys

« ECC B/K163, B/K233, P192, P224, P256

* SHA-1 and SHA-2 (SHA-224 and SHA-256)
» True Random Number Generator (TRNG)
Hardware CRC engine

+ Single-cycle computation with 8/16/32-bit data and 16-bit
(programmable)/32-bit (fixed) polynomial

Security Management Unit (SMU)
+ Fine-grained access control for on-chip peripherals

Integrated Low-energy LCD Controller with up to 8x36 seg-
ments

» Voltage boost, contrast and autonomous animation
» Patented low-energy LCD driver
Backup Power Domain

* RTCC and retention registers in a separate power domain,
available down to energy mode EM4H

» Operation from backup battery when main power absent/
insufficient

Ultra Low-Power Precision Analog Peripherals
« 2x 12-bit 1 Msamples/s Analog to Digital Converter (ADC)
* On-chip temperature sensor

« 2x 12-bit 500 ksamples/s Digital to Analog Converter
(VDAC)

« Digital to Analog Current Converter (IDAC)
* Up to 4x Analog Comparator (ACMP)
» Up to 4x Operational Amplifier (OPAMP)

* Robust current-based capacitive sensing with up to 64 in-
puts and wake-on-touch (CSEN)

* Up to 108 GPIO pins are analog-capable. Flexible analog
peripheral-to-pin routing via Analog Port (APORT)

» Supply Voltage Monitor
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+ Timers/Counters * Pre-Programmed USB/UART Bootloader
+ 7x 16-bit Timer/Counter + Wide Operating Range
* 3 + 4 Compare/Capture/PWM channels (4 + 4 on one » 1.8 Vto 3.8 V single power supply
timer instance) * Integrated DC-DC, down to 1.8 V output with up to 200 mA
» Dead-Time Insertion on several timer instances load current for system
 4x 32-bit Timer/Counter » Standard (-40 °C to 85 °C Taug) and Extended (-40 °C to
+ 32-bit Real Time Counter and Calendar (RTCC) 125 °C T,) temperature grades available
» 24-bit Real Time Counter (RTC) + Packages
» 32-bit Ultra Low Energy CRYOTIMER for periodic wakeup + QFN64 (9x9 mm)
from any Energy Mode « TQFP64 (10x10 mm)
* 2x 16-bit Low Energy Timer for waveform generation « TQFP100 (14x14 mm)
+ 3% 16-bit Pulse Counter with asynchronous operation « BGA112 (10x10 mm)
+ 2x Watchdog Timer with dedicated RC oscillator « BGA120 (7x7 mm)
* Low Energy Sensor Interface (LESENSE) + BGA152 (8x8 mm)
+ Autonomous sensor monitoring in Deep Sleep Mode « BGA192 (7x7mm)

» Wide range of sensors supported, including LC sensors and
capacitive buttons

* Upto 16 inputs
+ Ultra efficient Power-on Reset and Brown-Out Detector
* Debug Interface

» 2-pin Serial Wire Debug interface

* 1-pin Serial Wire Viewer

* 4-pin JTAG interface

+ Embedded Trace Macrocell (ETM)
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2. Ordering Information

Table 2.1. Ordering Information

o a Temp
Gl 9 GPIO Package Range

I
[
k=
)
>
c
o]
(&)
(8]
e
(&)
(=]

Ethernet

Ordering Code

EFM32GG11B820F2048GL192-X 2048 512 | Yes | Yes | Yes | Yes | Yes | Yes | 144 BGA192 -40 to +85

EFM32GG11B820F2048GQ100-X 2048 512 Yes | Yes | Yes | Yes | Yes | Yes 80 QFP100 -40 to +85

Note:

1. Ordering codes ending in -X indicate pre-production engineering status devices. Engineering status devices are provided for de-
velopment use only. They should not be used for product qualification and are not available in production quantities.

EFM32]GG]1]1]B]820[F [2043]G]L 192 A IR

‘ |—>Tape and Reel (Optional)
Revision

Pin Count

Package — M (QFN), L (BGA), Q (QFP)
—— Temperature Grade — G (-40 to +85 °C), | (-40 to +125 °C)
— Flash Memory Size in kB
—— Memory Type (Flash)
— Feature Set Code
—— Performance Grade — B (Basic)
—— Device Configuration
— Series
—» Gecko
—— Family — G (Giant)
—— Energy Friendly Microcontroller 32-bit

Figure 2.1. OPN Decoder
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3. System Overview

3.1 Introduction

The Giant Gecko Series 1 product family is well suited for any battery operated application as well as other systems requiring high
performance and low energy consumption. This section gives a short introduction to the MCU system. The detailed functional descrip-
tion can be found in the Giant Gecko Series 1 Reference Manual.

A block diagram of the Giant Gecko Series 1 family is shown in Figure 3.1 Detailed EFM32GG11 Block Diagram on page 8. The
diagram shows a superset of features available on the family, which vary by OPN. For more information about specific device features,
consult Ordering Information.

Energy Management BU VIN Port I/0 Configuration gﬂ 10VDDn
VREGI > o
5V Backup BU_STAT o n=2: PA0-6,
VBUS ] IBU_STAT )
o — - | 5 [ Digal Perpheral e
10VDDn LETMER |  usB | g
Monitor
DVDD CRYOTIMER Ethernet Port A
(o]
VREGVDD DC-DC Voltage RTC /RTCC
Brown Out / ARM Cortex-M4 Core i2¢ CRC m——
Power- Up to 2048 KB ISP Flash CRYPTO LESENSE bl <> PCO-15
Reset
ese Program Memory TRNG
Reset Up to 512 KB RAM
Port D
RESETn Management . = - <[] PD0-15
U?\it Memory Protection Unit Analog Peripherals g Drivers
o
Serial Wire Security Management m <
i d ETM + Port E ~
(Do S H H B e
H (=)
Programming LDMA Controller s
c
<
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Watchdog Reference

Timers

T

Clock Management

Port F
Drivers
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< —
LFXTAL_P —FTRCO Analog Comparator Port | X
- Drivers Pi0-15
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HFXTAL_N

HFRCO + DPLL

Low-Energy LCD, up to 8x36
configuration

Figure 3.1. Detailed EFM32GG11 Block Diagram
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3.2 Power

The EFM32GG11 has an Energy Management Unit (EMU) and efficient integrated regulators to generate internal supply voltages. Only
a single external supply voltage is required, from which all internal voltages are created. A 5 V regulator is available on some OPNs,
allowing the device to be powered directly from 5 V power sources, such as USB. An optional integrated DC-DC buck regulator can be
utilized to further reduce the current consumption. The DC-DC regulator requires one external inductor and one external capacitor.

The EFM32GG11 device family includes support for internal supply voltage scaling, as well as two different power domain groups for
peripherals. These enhancements allow for further supply current reductions and lower overall power consumption.

AVDD and VREGVDD need to be 1.8 V or higher for the MCU to operate across all conditions; however the rest of the system will
operate down to 1.62 V, including the digital supply and I/0. This means that the device is fully compatible with 1.8 V components.
Running from a sufficiently high supply, the device can use the DC-DC to regulate voltage not only for itself, but also for other PCB
components, supplying up to a total of 200 mA.

3.2.1 Energy Management Unit (EMU)

The Energy Management Unit manages transitions of energy modes in the device. Each energy mode defines which peripherals and
features are available and the amount of current the device consumes. The EMU can also be used to turn off the power to unused RAM
blocks, and it contains control registers for the DC-DC regulator and the Voltage Monitor (VMON). The VMON is used to monitor multi-
ple supply voltages. It has multiple channels which can be programmed individually by the user to determine if a sensed supply has
fallen below a chosen threshold.

3.2.2 DC-DC Converter

The DC-DC buck converter covers a wide range of load currents and provides up to 90% efficiency in energy modes EMO, EM1, EM2
and EMS, and can supply up to 200 mA to the device and surrounding PCB components. Protection features include programmable
current limiting, short-circuit protection, and dead-time protection. The DC-DC converter may also enter bypass mode when the input
voltage is too low for efficient operation. In bypass mode, the DC-DC input supply is internally connected directly to its output through a
low resistance switch. Bypass mode also supports in-rush current limiting to prevent input supply voltage droops due to excessive out-
put current transients.

3.2.3 5V Regulator

A 5V input regulator is available, allowing the device to be powered directly from 5 V power sources such as the USB VBUS line. The
regulator is available in all energy modes, and outputs 3.3 V to be used to power the USB PHY and other 3.3 V systems. Two inputs to
the regulator allow for seamless switching between local and external power sources.
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3.2.4 EM2 and EM3 Power Domains

The EFM32GG11 has three independent peripheral power domains for use in EM2 and EM3. Two of these domains are dynamic and
can be shut down to save energy. Peripherals associated with the two dynamic power domains are listed in Table 3.1 EM2 and EM3
Peripheral Power Subdomains on page 10. If all of the peripherals in a peripheral power domain are unused, the power domain for
that group will be powered off in EM2 and EMS3, reducing the overall current consumption of the device. Other EM2, EM3, and EM4-
capable peripherals and functions not listed in the table below reside on the primary power domain, which is always on in EM2 and
EMS3.

Table 3.1. EM2 and EM3 Peripheral Power Subdomains

Peripheral Power Domain 1 Peripheral Power Domain 2

ACMPO ACMP1
PCNTO PCNT1
ADCO PCNT2
LETIMERO CSEN

LESENSE VDACO

APORT LEUARTO

- LEUART1

- LETIMER1

- 12C0

- 12C1

- 12C2

- IDAC
- ADCA1

- ACMP2

- ACMP3

- LCD

- RTC

3.3 General Purpose Input/Output (GPIO)

EFM32GG11 has up to 144 General Purpose Input/Output pins. GPIO are organized on three independent supply rails, allowing for
interface to multiple logic levels in the system simultaneously. Each GPIO pin can be individually configured as either an output or input.
More advanced configurations including open-drain, open-source, and glitch-filtering can be configured for each individual GPIO pin.
The GPIO pins can be overridden by peripheral connections, like SPI communication. Each peripheral connection can be routed to sev-
eral GPIO pins on the device. The input value of a GPIO pin can be routed through the Peripheral Reflex System to other peripherals.
The GPIO subsystem supports asynchronous external pin interrupts.

3.4 Clocking

3.4.1 Clock Management Unit (CMU)

The Clock Management Unit controls oscillators and clocks in the EFM32GG11. Individual enabling and disabling of clocks to all pe-
ripheral modules is performed by the CMU. The CMU also controls enabling and configuration of the oscillators. A high degree of flexi-
bility allows software to optimize energy consumption in any specific application by minimizing power dissipation in unused peripherals
and oscillators.
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3.4.2 Internal and External Oscillators

The EFM32GG11 supports two crystal oscillators and fully integrates five RC oscillators, listed below.

» A high frequency crystal oscillator (HFXO) with integrated load capacitors, tunable in small steps, provides a precise timing refer-
ence for the MCU. Crystal frequencies in the range from 4 to 50 MHz are supported. An external clock source such as a TCXO can
also be applied to the HFXO input for improved accuracy over temperature.

» A 32.768 kHz crystal oscillator (LFXO) provides an accurate timing reference for low energy modes.

» An integrated high frequency RC oscillator (HFRCO) is available for the MCU system. The HFRCO employs fast startup at minimal
energy consumption combined with a wide frequency range. When crystal accuracy is not required, it can be operated in free-run-
ning mode at a number of factory-calibrated frequencies. A digital phase-locked loop (DPLL) feature allows the HFRCO to achieve
higher accuracy and stability by referencing other available clock sources such as LFXO and HFXO.

» An integrated auxilliary high frequency RC oscillator (AUXHFRCO) is available for timing the general-purpose ADC and the Serial
Wire Viewer port with a wide frequency range.

» An integrated auxilliary high frequency RC oscillator (USHFRCO) is available for timing the USB, SDIO and QSPI peripherals. The
USHFRCO can be syncronized to the host's USB clock to allow the USB to operate in device mode without the additional cost of an
external crystal.

* An integrated low frequency 32.768 kHz RC oscillator (LFRCO) can be used as a timing reference in low energy modes, when crys-
tal accuracy is not required.

* An integrated ultra-low frequency 1 kHz RC oscillator (ULFRCO) is available to provide a timing reference at the lowest energy con-
sumption in low energy modes.

3.5 Counters/Timers and PWM

3.5.1 Timer/Counter (TIMER)

TIMER peripherals keep track of timing, count events, generate PWM outputs and trigger timed actions in other peripherals through the
PRS system. The core of each TIMER is a 16-bit counter with up to 4 compare/capture channels. Each channel is configurable in one
of three modes. In capture mode, the counter state is stored in a buffer at a selected input event. In compare mode, the channel output
reflects the comparison of the counter to a programmed threshold value. In PWM mode, the TIMER supports generation of pulse-width
modulation (PWM) outputs of arbitrary waveforms defined by the sequence of values written to the compare registers, with optional
dead-time insertion available in timer unit TIMER_O only.

3.5.2 Wide Timer/Counter (WTIMER)

WTIMER peripherals function just as TIMER peripherals, but are 32 bits wide. They keep track of timing, count events, generate PWM
outputs and trigger timed actions in other peripherals through the PRS system. The core of each WTIMER is a 32-bit counter with up to
4 compare/capture channels. Each channel is configurable in one of three modes. In capture mode, the counter state is stored in a
buffer at a selected input event. In compare mode, the channel output reflects the comparison of the counter to a programmed thresh-
old value. In PWM mode, the WTIMER supports generation of pulse-width modulation (PWM) outputs of arbitrary waveforms defined by
the sequence of values written to the compare registers, with optional dead-time insertion available in timer unit WTIMER_O only.

3.5.3 Real Time Counter and Calendar (RTCC)

The Real Time Counter and Calendar (RTCC) is a 32-bit counter providing timekeeping in all energy modes. The RTCC includes a
Binary Coded Decimal (BCD) calendar mode for easy time and date keeping. The RTCC can be clocked by any of the on-board oscilla-
tors with the exception of the AUXHFRCO, and it is capable of providing system wake-up at user defined instances. The RTCC in-
cludes 128 bytes of general purpose data retention, allowing easy and convenient data storage in all energy modes down to EM4H.

3.5.4 Low Energy Timer (LETIMER)

The unique LETIMER is a 16-bit timer that is available in energy mode EM2 Deep Sleep in addition to EM1 Sleep and EMO Active. This
allows it to be used for timing and output generation when most of the device is powered down, allowing simple tasks to be performed
while the power consumption of the system is kept at an absolute minimum. The LETIMER can be used to output a variety of wave-
forms with minimal software intervention. The LETIMER is connected to the Real Time Counter and Calendar (RTCC), and can be con-
figured to start counting on compare matches from the RTCC.

3.5.5 Ultra Low Power Wake-up Timer (CRYOTIMER)

The CRYOTIMER is a 32-bit counter that is capable of running in all energy modes. It can be clocked by either the 32.768 kHz crystal
oscillator (LFXO), the 32.768 kHz RC oscillator (LFRCO), or the 1 kHz RC oscillator (ULFRCO). It can provide periodic Wakeup events
and PRS signals which can be used to wake up peripherals from any energy mode. The CRYOTIMER provides a wide range of inter-
rupt periods, facilitating flexible ultra-low energy operation.
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3.5.6 Pulse Counter (PCNT)

The Pulse Counter (PCNT) peripheral can be used for counting pulses on a single input or to decode quadrature encoded inputs. The
clock for PCNT is selectable from either an external source on pin PCTNn_SOIN or from an internal timing reference, selectable from
among any of the internal oscillators, except the AUXHFRCO. The module may operate in energy mode EMO Active, EM1 Sleep, EM2
Deep Sleep, and EM3 Stop.

3.5.7 Watchdog Timer (WDOG)

The watchdog timer can act both as an independent watchdog or as a watchdog synchronous with the CPU clock. It has windowed
monitoring capabilities, and can generate a reset or different interrupts depending on the failure mode of the system. The watchdog can
also monitor autonomous systems driven by PRS.

3.6 Communications and Other Digital Peripherals

3.6.1 Universal Synchronous/Asynchronous Receiver/Transmitter (USART)

The Universal Synchronous/Asynchronous Receiver/Transmitter is a flexible serial I/O module. It supports full duplex asynchronous
UART communication with hardware flow control as well as RS-485, SPI, MicroWire and 3-wire. It can also interface with devices sup-
porting:

* 1SO7816 SmartCards

« IrDA

*I2s

3.6.2 Universal Asynchronous Receiver/Transmitter (UART)

The Universal Asynchronous Receiver/Transmitter is a subset of the USART module, supporting full duplex asynchronous UART com-
munication with hardware flow control and RS-485.

3.6.3 Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

The unique LEUART™ provides two-way UART communication on a strict power budget. Only a 32.768 kHz clock is needed to allow
UART communication up to 9600 baud. The LEUART includes all necessary hardware to make asynchronous serial communication
possible with a minimum of software intervention and energy consumption.

3.6.4 Inter-Integrated Circuit Interface (12C)

The I2C module provides an interface between the MCU and a serial 12C bus. It is capable of acting as both a master and a slave and
supports multi-master buses. Standard-mode, fast-mode and fast-mode plus speeds are supported, allowing transmission rates from 10
kbit/s up to 1 Mbit/s. Slave arbitration and timeouts are also available, allowing implementation of an SMBus-compliant system. The
interface provided to software by the 12C module allows precise timing control of the transmission process and highly automated trans-
fers. Automatic recognition of slave addresses is provided in active and low energy modes.

3.6.5 External Bus Interface (EBI)

The External Bus Interface provides access to external parallel interface devices. The interface is memory mapped into the address bus
of the Cortex-M4. This enables seamless access from software without manually manipulating the 1/O settings each time a read or write
is performed. The data and address lines are multiplexed in order to reduce the number of pins required to interface to external devices.
Timing is adjustable to meet specifications of the external devices. The interface is limited to asynchronous devices.

The EBI contains a TFT controller which can drive a TFT via an RGB interface. The TFT controller supports programmable display and
port sizes and offers accurate control of frequency and setup and hold timing. Direct Drive is supported for TFT displays which do not
have their own frame buffer. In that case TFT Direct Drive can transfer data from either on-chip memory or from an external memory
device to the TFT at low CPU load. Automatic alpha-blending and masking is also supported for transfers through the EBI interface.
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3.6.6 Quad-SPI Flash Controller (QSPI)

The QSPI provides access to to a wide range of flash devices with wide 1/0O busses. The 1/O and clocking configuration is flexible and
supports many types of devices. Up to 8-bit wide interfaces are supported. The QSPI handles opcodes, status flag polling, and timing
configuration automatically.

The external flash memory is mapped directly to internal memory to allow random access to any word in the flash and direct code exe-
cution. An integrated instruction cache minimizes latency and allows efficient code execution. Execute in Place (XIP) is supported for
devices with this feature.

Large data chunks can be transferred with DMA as efficiently as possible with high throughput and minimimal bus load, utilizing an
integrated 1 kB SRAM FIFO.

3.6.7 SDIO Host Controller (SDIO)

The SDIO is an SD3.01 / SDIO3.0 / eMMC4.51-compliant Host Controller interface for transferring data to and from SD/MMC/SDIO
devices. The module conforms to the SD Host Controller Standard Specification Version 3.00. The Host Controller handles
SDIO/SD/MMC Protocol at the transmission level, packing data, adding cyclic redundancy check (CRC), Start/End bits, and checking
for transaction format correctness. The SDIO interface supports up to 100 Mbps in DS mode and SDR mode, up to 200 Mbps in HS
mode, and up to 400 Mbps for eMMC in DDR mode.

3.6.8 Universal Serial Bus (USB)

The USB is a full-speed/low-speed USB 2.0 compliant host/device controller. The USB can be used in device and host-only configura-
tions, while a clock recovery mechanism allows crystal-less operation in device mode. The USB block supports both full speed (12
MBit/s) and low speed (1.5 MBit/s) operation. When operating as a device, a special Low Energy Mode ensures the current consump-
tion is optimized, enabling USB communications on a strict power budget. The USB device includes an internal dedicated Descriptor-
Based Scatter/Gather DMA and supports up to 6 OUT endpoints and 6 IN endpoints, in addition to endpoint 0. The on-chip PHY in-
cludes internal pull-up and pull-down resistors, as well as voltage comparators for monitoring the VBUS voltage and A/B device identifi-
cation using the ID line.

3.6.9 Ethernet (ETH)

The Ethernet peripheral is compliant with IEEE 802.3-2002 for Ethernet MAC. It supports 802.1AS and IEEE 1588 precision clock syn-
chronization protocol, as well as 802.3az Energy Efficient Ethernet. The ETH supports a wide variety of frame formats and standard
operating modes such as MII/RMII. Direct Memory Access (DMA) support makes it possible to transmit and receive large frames at
high data rates with minimal CPU overhead. The Ethernet peripheral supports 10 Mbps and 100 Mbps operation, and includes a total of
8 kB of dedicated dual-port RAM FIFO (4 kB for TX and 4 kB for RX).

3.6.10 Controller Area Network (CAN)

The CAN peripheral provides support for communication at up to 1 Mbps over CAN protocol version 2.0 part A and B. It includes 32
message objects with independent identifier masks and retains message RAM in EM2. Automatic retransmittion may be disabled in
order to support Time Triggered CAN applications.

3.6.11 Peripheral Reflex System (PRS)

The Peripheral Reflex System provides a communication network between different peripheral modules without software involvement.
Peripheral modules producing Reflex signals are called producers. The PRS routes Reflex signals from producers to consumer periph-
erals which in turn perform actions in response. Edge triggers and other functionality such as simple logic operations (AND, OR, NOT)
can be applied by the PRS to the signals. The PRS allows peripheral to act autonomously without waking the MCU core, saving power.

3.6.12 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface LESENSE™ is a highly configurable sensor interface with support for up to 16 individually configura-
ble sensors. By controlling the analog comparators, ADC, and DAC, LESENSE is capable of supporting a wide range of sensors and
measurement schemes, and can for instance measure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a
programmable finite state machine which enables simple processing of measurement results without CPU intervention. LESENSE is
available in energy mode EM2, in addition to EMO and EM1, making it ideal for sensor monitoring in applications with a strict energy
budget.
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3.7 Security Features

3.7.1 GPCRC (General Purpose Cyclic Redundancy Check)

The GPCRC module implements a Cyclic Redundancy Check (CRC) function. It supports both 32-bit and 16-bit polynomials. The sup-
ported 32-bit polynomial is 0x04C11DB7 (IEEE 802.3), while the 16-bit polynomial can be programmed to any value, depending on the
needs of the application.

3.7.2 Crypto Accelerator (CRYPTO)

The Crypto Accelerator is a fast and energy-efficient autonomous hardware encryption and decryption accelerator. Giant Gecko Series
1 devices support AES encryption and decryption with 128- or 256-bit keys, ECC over both GF(P) and GF(2™), and SHA-1 and SHA-2
(SHA-224 and SHA-256).

Supported block cipher modes of operation for AES include: ECB, CTR, CBC, PCBC, CFB, OFB, GCM, CBC-MAC, GMAC and CCM.
Supported ECC NIST recommended curves include P-192, P-224, P-256, K-163, K-233, B-163 and B-233.

The CRYPTO module allows fast processing of GCM (AES), ECC and SHA with little CPU intervention. CRYPTO also provides trigger
signals for DMA read and write operations.

3.7.3 True Random Number Generator (TRNG)

The TRNG module is a non-deterministic random number generator based on a full hardware solution. The TRNG is validated with
NIST800-22 and AlIS-31 test suites as well as being suitable for FIPS 140-2 certification (for the purposes of cryptographic key genera-
tion).

3.7.4 Security Management Unit (SMU)

The Security Management Unit (SMU) allows software to set up fine-grained security for peripheral access, which is not possible in the
Memory Protection Unit (MPU). Peripherals may be secured by hardware on an individual basis, such that only priveleged accesses to
the peripheral's register interface will be allowed. When an access fault occurs, the SMU reports the specific peripheral involved and
can optionally generate an interrupt.

3.8 Analog

3.8.1 Analog Port (APORT)

The Analog Port (APORT) is an analog interconnect matrix allowing access to many analog modules on a flexible selection of pins.
Each APORT bus consists of analog switches connected to a common wire. Since many clients can operate differentially, buses are
grouped by X/Y pairs.

3.8.2 Analog Comparator (ACMP)

The Analog Comparator is used to compare the voltage of two analog inputs, with a digital output indicating which input voltage is high-
er. Inputs are selected from among internal references and external pins. The tradeoff between response time and current consumption
is configurable by software. Two 6-bit reference dividers allow for a wide range of internally-programmable reference sources. The
ACMP can also be used to monitor the supply voltage. An interrupt can be generated when the supply falls below or rises above the
programmable threshold.

3.8.3 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits at up to 1 Msps. The output
sample resolution is configurable and additional resolution is possible using integrated hardware for averaging over multiple samples.
The ADC includes integrated voltage references and an integrated temperature sensor. Inputs are selectable from a wide range of
sources, including pins configurable as either single-ended or differential.
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3.8.4 Capacitive Sense (CSEN)

The CSEN module is a dedicated Capacitive Sensing block for implementing touch-sensitive user interface elements such a switches
and sliders. The CSEN module uses a charge ramping measurement technique, which provides robust sensing even in adverse condi-
tions including radiated noise and moisture. The module can be configured to take measurements on a single port pin or scan through
multiple pins and store results to memory through DMA. Several channels can also be shorted together to measure the combined ca-
pacitance or implement wake-on-touch from very low energy modes. Hardware includes a digital accumulator and an averaging filter,
as well as digital threshold comparators to reduce software overhead.

3.8.5 Digital to Analog Current Converter (IDAC)

The Digital to Analog Current Converter can source or sink a configurable constant current. This current can be driven on an output pin
or routed to the selected ADC input pin for capacitive sensing. The full-scale current is programmable between 0.05 pA and 64 pA with
several ranges consisting of various step sizes.

3.8.6 Digital to Analog Converter (VDAC)

The Digital to Analog Converter (VDAC) can convert a digital value to an analog output voltage. The VDAC is a fully differential, 500
ksps, 12-bit converter. The opamps are used in conjunction with the VDAC, to provide output buffering. One opamp is used per single-
ended channel, or two opamps are used to provide differential outputs. The VDAC may be used for a number of different applications
such as sensor interfaces or sound output. The VDAC can generate high-resolution analog signals while the MCU is operating at low
frequencies and with low total power consumption. Using DMA and a timer, the VDAC can be used to generate waveforms without any
CPU intervention. The VDAC is available in all energy modes down to and including EM3.

3.8.7 Operational Amplifiers

The opamps are low power amplifiers with a high degree of flexibility targeting a wide variety of standard opamp application areas, and
are available down to EM3. With flexible built-in programming for gain and interconnection they can be configured to support multiple
common opamp functions. All pins are also available externally for filter configurations. Each opamp has a rail to rail input and a rail to
rail output. They can be used in conjunction with the VDAC module or in stand-alone configurations. The opamps save energy, PCB
space, and cost as compared with standalone opamps because they are integrated on-chip.

3.8.8 Liquid Crystal Display Driver (LCD)

The LCD driver is capable of driving a segmented LCD display with up to 8x36 segments. A voltage boost function enables it to provide
the LCD display with higher voltage than the supply voltage for the device. A patented charge redistribution driver can reduce the LCD
module supply current by up to 40%. In addition, an animation feature can run custom animations on the LCD display without any CPU
intervention. The LCD driver can also remain active even in Energy Mode 2 and provides a Frame Counter interrupt that can wake-up
the device on a regular basis for updating data.

3.9 Reset Management Unit (RMU)

The RMU is responsible for handling reset of the EFM32GG11. A wide range of reset sources are available, including several power
supply monitors, pin reset, software controlled reset, core lockup reset, and watchdog reset.

3.10 Core and Memory

3.10.1 Processor Core

The ARM Cortex-M processor includes a 32-bit RISC processor integrating the following features and tasks in the system:
* ARM Cortex-M4 RISC processor with FPU achieving 1.25 Dhrystone MIPS/MHz
» Memory Protection Unit (MPU) supporting up to 8 memory segments
* Embedded Trace Macrocell (ETM) for real-time trace and debug
» Up to 2048 kB flash program memory
* Dual-bank memory with read-while-write support
* Up to 512 kB RAM data memory
» Configuration and event handling of all modules
» 2-pin Serial-Wire or 4-pin JTAG debug interface
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3.10.2 Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the microcontroller. The flash memory is readable and writable
from both the Cortex-M and DMA. The flash memory is divided into two blocks; the main block and the information block. Program code
is normally written to the main block, whereas the information block is available for special user data and flash lock bits. There is also a
read-only page in the information block containing system and device calibration data. Read and write operations are supported in en-
ergy modes EMO Active and EM1 Sleep.

3.10.3 Linked Direct Memory Access Controller (LDMA)

The Linked Direct Memory Access (LDMA) controller allows the system to perform memory operations independently of software. This
reduces both energy consumption and software workload. The LDMA allows operations to be linked together and staged, enabling so-
phisticated operations to be implemented.
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3.11 Memory Map

The EFM32GG11 memory map is shown in the figures below. RAM and flash sizes are for the largest memory configuration.
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Figure 3.2. EFM32GG11 Memory Map — Core Peripherals and Code Space
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Figure 3.3. EFM32GG11 Memory Map — Peripherals
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3.12 Configuration Summary

The features of the EFM32GG11 are a subset of the feature set described in the device reference manual. The table below describes
device specific implementation of the features. Remaining modules support full configuration.

Table 3.2. Configuration Summary

Module Configuration Pin Connections

USARTO IrDA, SmartCard USO0_TX, USO_RX, USO_CLK, US0_CS
USART1 12S, SmartCard US1_TX, US1_RX, US1_CLK, US1_CS
USART2 IrDA, SmartCard, High-Speed US2_TX, US2_RX, US2_CLK, US2_CS
USART3 I2S, SmartCard US3_TX, US3_RX, US3_CLK, US3_CS
USART4 I2S, SmartCard US4_TX, US4_RX, US4_CLK, US4_CS
USART5 SmartCard US5_TX, US5_RX, US5_CLK, US5_CS
TIMERO with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMER1 - TIM1_CCJ3:0]

TIMER2 with DTI TIM2_CCJ[2:0], TIM2_CDTI[2:0]
TIMER3 - TIM3_CCJ[2:0]

TIMER4 with DTI TIM4_CCJ[2:0], TIM4_CDTI[2:0]
TIMERS - TIM5_CCJ2:0]

TIMERG6 with DTI TIM6_CCJ2:0], TIM6_CDTI[2:0]
WTIMERO with DTI WTIMO_CC[2:0], WTIMO_CDTI[2:0]
WTIMER1 - WTIM1_CCJ[3:0]

WTIMER2 - WTIM2_CCJ[2:0]

WTIMER3 - WTIM3_CCJ[2:0]
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4. Electrical Specifications

4.1 Electrical Characteristics

All electrical parameters in all tables are specified under the following conditions, unless stated otherwise:
» Typical values are based on Tamg=25 °C and Vpp= 3.3 V, by production test and/or technology characterization.

* Minimum and maximum values represent the worst conditions across supply voltage, process variation, and operating temperature,
unless stated otherwise.

Refer to 4.1.2.1 General Operating Conditions for more details about operational supply and temperature limits.

4.1.1 Absolute Maximum Ratings

Stresses above those listed below may cause permanent damage to the device. This is a stress rating only and functional operation of
the devices at those or any other conditions above those indicated in the operation listings of this specification is not implied. Exposure
to maximum rating conditions for extended periods may affect device reliability. For more information on the available quality and relia-
bility data, see the Quality and Reliability Monitor Report at http://www.silabs.com/support/quality/pages/default.aspx.

Table 4.1. Absolute Maximum Ratings

Parameter Test Condition
Storage temperature range | Tstg -50 — 150 °C
Voltage on supply pins other | Vppmax -0.3 3.8 \%
than VREGI and VBUS
Voltage ramp rate on any VDDRAMPMAX — 1 V /us
supply pin
DC voltage on any GPIO pin | VpigpIN 5V tolerant GPIO pins1 -0.3 Min of 5.25 \%
and IOVDD
+2
Non-5V tolerant GPIO pins -0.3 IOVDD+0.3 \%
Total current into VDD power | lyppmax Source — 200 mA
lines
Total current into VSS lvssmax Sink — 200 mA
ground lines
Current per 1/O pin liomax Sink — 50 mA
Source — 50 mA
Current for all /0O pins lloALLMAX Sink — 200 mA
Source — 200 mA
Junction temperature Ty -G grade devices -40 105 °C
Voltage on regulator supply | Vyreai -0.3 5.5 \%
pins VREGI and VBUS
Note:
1.When a GPIO pin is routed to the analog module through the APORT, the maximum voltage = IOVDD.
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4.1.2 Operating Conditions

When assigning supply sources, the following requirements must be observed:

+ VREGVDD must be greater than or equal to AVDD, DVDD and all IOVDD supplies.
+ VREGVDD = AVDD

+ DVDD < AVDD

» |IOVDD < AVDD

silabs.com | Building a more connected world.
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4.1.2.1 General Operating Conditions

Table 4.2. General Operating Conditions

Parameter Test Condition

Operating ambient tempera- | Ta -G temperature grade -40 25 85 °C

ture range

AVDD supply voltage3 Vavbb 1.8 3.3 3.8 \Y

VREGVDD operating supply |VvrRecvDD DCDC in regulation 2.4 3.3 3.8 \%

voltage®”! DCDC in bypass 50mA load 1.8 33 38 v
DCDC not in use. DVDD external- 1.8 3.3 3.8 \%
ly shorted to VREGVDD

VREGVDD current lvREGVDD DCDC in bypass — — 200 mA

DVDD operating supply volt- | Vpypp 1.62 — VVREGVDD \

age

IOVDD operating supply volt- | V,ovpp 1.62 — VVREGVDD \%

age (All IOVDD pins)

DECOUPLE output capaci- | CpecoupLE 0.75 1.0 2.75 uF

tor?

Difference between AVDD dVpp — — 0.1 \%

and VREGVDD, ABS(AVDD-

VREGVDD)?

HFCORECLK frequency fcore VSCALE2, MODE = WS3 — — 72 MHz
VSCALE2, MODE = WS2 — — 54 MHz
VSCALE2, MODE = WS1 — — 36 MHz
VSCALE2, MODE = WS0 — — 18 MHz
VSCALEO, MODE = WS2 — — 20 MHz
VSCALEO, MODE = WS1 — — 14 MHz
VSCALEO, MODE = WSO — — 7 MHz

HFCLK frequency fuFcLK VSCALE2 — — 72 MHz
VSCALEO — — 20 MHz

HFSRCCLK frequency fHFSRCCLK VSCALE2 — — 72 MHz
VSCALEO — — 20 MHz

HFBUSCLK frequency fUFBUSCLK VSCALE2 — — 50 MHz
VSCALEO — — 20 MHz

HFPERCLK frequency fHEPERCLK VSCALE2 — — 50 MHz
VSCALEO — — 20 MHz

HFPERBCLK frequency fHFPERBCLK VSCALE2 — — 72 MHz
VSCALEO — — 20 MHz

HFPERCCLK frequency fUFPERCCLK VSCALE2 — — 50 MHz
VSCALEO — — 20 MHz
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Parameter Symbol Test Condition Min Typ Max Unit

Note:
1. The minimum voltage required in bypass mode is calculated using Rgyp from the DCDC specification table. Requirements for

other loads can be calculated as Vpypp_min*lLoap * ReYP_max-

2.AVDD and VREGVDD pins should be physically shorted.

3.VREGVDD must be tied to AVDD. Both VREGVDD and AVDD minimum voltages must be satisfied for the part to operate. .

4. The system designer should consult the characteristic specs of the capacitor used on DECOUPLE to ensure its capacitance val-
ue stays within the specified bounds across temperature and DC bias.
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4.1.3 DC-DC Converter

Test conditions: L_DCDC=4.7 pyH (Murata LQH3NPN4R7MMOL), C_DCDC=4.7 pyF (Samsung CL10B475KQ8NQNC), V_DCDC_I=3.3
V,V_DCDC_0=1.8V, |_DCDC_LOAD=50 mA, Heavy Drive configuration, F_DCDC_LN=7 MHz, unless otherwise indicated.

Table 4.3. DC-DC Converter

Parameter Test Condition

Input voltage range Vbepe | Bypass mode, Ipcpc_Loabp = 50 1.8 — VVREGVDD_ \%
mA MAX

Low noise (LN) mode, 1.8 V out- 2.4 — VVREGVDD_ \%

put, Ipcoc_Loap = 100 mA, or MAX
Low power (LP) mode, 1.8 V out-

put, Ipcpc_Loap = 10 mA

Low noise (LN) mode, 1.8 V out- 2.6 — VVREGVDD Vv
put, Ipcpc_Loap = 200 mA MAX

Output voltage programma- | Vpcpe o 1.8 — VVREGVDD \
ble range’

Regulation DC accuracy ACCpc Low Noise (LN) mode, 1.8 V tar- TBD — TBD \%
get output

Regulation window? WINREG Low Power (LP) mode, TBD — TBD \%
LPCMPBIASEMxx3 =0, 1.8 V tar-
get output, Ipcpc_LoaD < 75 pA

Low Power (LP) mode, TBD — TBD \Y
LPCMPBIASEMxx3 = 3, 1.8 V tar-
get output, IDCDC_LOAD <10 mA

Steady-state output ripple VR — 3 — mVpp

Output voltage under/over- | Vgy CCM Mode (LNFORCECCMS3 = — 25 TBD mV
shoot 1), Load changes between 0 mA
and 100 mA

DCM Mode (LNFORCECCM3 = — 45 TBD mV
0), Load changes between 0 mA
and 10 mA

Overshoot during LP to LN — 200 — mV
CCM/DCM mode transitions com-
pared to DC level in LN mode

Undershoot during BYP/LP to LN — 40 — mV
CCM (LNFORCECCMS3 = 1) mode
transitions compared to DC level
in LN mode

Undershoot during BYP/LP to LN — 100 — mV
DCM (LNFORCECCMS3 = 0) mode
transitions compared to DC level
in LN mode

DC line regulation VREG Input changes between _ o1 — 5
VVREGVDD_MAX and 2.4 V

DC load regulation IREG Load changes between 0 mA and — 0.1 — %
100 mA in CCM mode
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Parameter Symbol Test Condition Min Typ Max Unit
Max load current ILoAD_MAX Low noise (LN) mode, Heavy — — 200 mA
Drive?
Low noise (LN) mode, Medium — — 100 mA
Drive?
Low noise (LN) mode, Light — — 50 mA
Drive?
Low power (LP) mode, — — 75 uA
LPCMPBIASEMxx3 = 0
Low power (LP) mode, — — 10 mA
LPCMPBIASEMxx3 = 3
DCDC nominal output ca- Cbcpe 25% tolerance 1 4.7 4.7 uF
pacitor®
DCDC nominal output induc- | Lpcpc 20% tolerance 4.7 4.7 4.7 uH
tor
Resistance in Bypass mode |Rgyp — 1.2 TBD Q

Note:

1. Due to internal dropout, the DC-DC output will never be able to reach its input voltage, VyyrRecvDD-

2. Drive levels are defined by configuration of the PFETCNT and NFETCNT registers. Light Drive: PFETCNT=NFETCNT=3; Medi
um Drive: PFETCNT=NFETCNT=7; Heavy Drive: PFETCNT=NFETCNT=15.

3.LPCMPBIASEMXxXx refers to either LPCMPBIASEM234H in the EMU_DCDCMISCCTRL register or LPCMPBIASEMO1 in the
EMU_DCDCLOEMO01CFG register, depending on the energy mode.

4.LP mode controller is a hysteretic controller that maintains the output voltage within the specified limits.

5. Output voltage under/over-shoot and regulation are specified with Cpcpc 4.7 WF. Different control loop settings must be used if
Cpcpc is lower than 4.7 pF.
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4.1.4 5V Regulator

Parameter

Table 4.4. 5V Regulator

Test Condition

VREGI or VBUS input volt- | Vyreg) Regulating output 2.7 — 55
age range
Bypass mode enabled 2.7 — 3.8 \%
VREGO output voltage VVREGO Regulating output, 3.3 V setting TBD 3.3 TBD \%
EM4S open-loop output, loyT < TBD — TBD \
100 pA
Voltage output step size VVREGO_SS — 0.1 — \Y
Bypass mode impedance RBypass Bypass mode enabled — — TBD Q
Output current louT EMO or EM1 — — 200 mA
EM2, EM3, or EM4H — — 2 mA
EM4S — — 20 uA
Load regulation LRvrReEGO EMO or EM1 — 0.11 — mV/mA
EM2, EM3, or EM4H — 3.5 — mV/mA
VREGI or VBUS bypass ca- |Cyreai TBD 1 TBD uF
pacitance
VREGO bypass capacitance | Cyrego 1 4.7 10 uF
Supply current consumption | lyreg| EMO or EM1, No load — TBD — A
EM2, EM3, or EM4H, No load — TBD — nA
EM4S, No load — TBD — nA
VREGI and VBUS detection | Vpgt H TBD TBD — \%
high threshold
VREGI and VBUS detection | Vper L — TBD TBD \%
low threshold
Current monitor transfer ratio | IMONxg Translation of current through — 0.35 — mA/mV
VREGO path to voltage at ADC
input
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4.1.5 Backup Supply Domain

Table 4.5. Backup Supply Domain

Parameter Symbol Test Condition Min Typ Max Unit
Backup supply voltage range | Vgy viN TBD — 3.8 \Y
PWRRES resistor RpwWRRES EMU_BUCTRL_PWRRES = TBD 3900 TBD Q
RESO
EMU_BUCTRL_PWRRES = TBD 1800 TBD Q
RES1
EMU_BUCTRL_PWRRES = TBD 1330 TBD Q
RES2
EMU_BUCTRL_PWRRES = TBD 815 TBD Q
RES3
Output impedance between | Rgy vout EMU_BUCTRL_VOUTRES = TBD 110 TBD Q
BU_VIN and BU_VOUT STRONG
EMU_BUCTRL_VOUTRES = TBD 775 TBD Q
MED
EMU_BUCTRL_VOUTRES = TBD 6500 TBD Q
WEAK
Supply current Igu_vIN BU_VIN not powering backup do- — TBD TBD nA
main
BU_VIN powering backup do- — TBD TBD nA
main’
Note:
1. Additional current required by backup circuitry when backup is active. Includes supply current of backup switches and backup
regulator. Does not include supply current required for backed-up circuitry.
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4.1.6 Current Consumption

4.1.6.1 Current Consumption 3.3 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 3.3 V. T = 25 °C. DCDC is off. Minimum and maxi-
mum values in this table represent the worst conditions across supply voltage and process variation at T = 25 °C.

Table 4.6. Current Consumption 3.3 V without DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EMO | IacTive 72 MHz HFRCO, CPU running — 120 — WA/MHz
mode with all peripherals dis- Prime from flash
abled
72 MHz HFRCO, CPU running — 120 TBD WA/MHZz
while loop from flash
72 MHz HFRCO, CPU running — 140 — WA/MHZz
CoreMark loop from flash
50 MHz crystal, CPU running — 126 — WA/MHz
while loop from flash
48 MHz HFRCO, CPU running — 122 TBD WA/MHz
while loop from flash
32 MHz HFRCO, CPU running — 124 — YA/MHz
while loop from flash
26 MHz HFRCO, CPU running — 125 TBD WA/MHz
while loop from flash
16 MHz HFRCO, CPU running — 131 — WA/MHz
while loop from flash
1 MHz HFRCO, CPU running — 312 TBD WA/MHZz
while loop from flash
Current consumption in EMO | IacTive_vs 19 MHz HFRCO, CPU running — 106 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling -
enabled 1 MHz HFRCO, CPU running — 257 — WA/MHz
while loop from flash
Current consumption in EM1 | Igm4 72 MHz HFRCO — 57 TBD WA/MHz
mode with all peripherals dis-
abled 50 MHz crystal — 63 — MA/MHz
48 MHz HFRCO — 59 TBD YA/MHz
32 MHz HFRCO — 61 — YA/MHz
26 MHz HFRCO — 62 TBD WA/MHz
16 MHz HFRCO — 67 — WA/MHz
1 MHz HFRCO — 248 TBD WA/MHz
Current consumption in EM1 | lgm1_vs 19 MHz HFRCO — 55 — WA/MHz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO - 206 - HA/MHz
enabled
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Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EM2 | lgm2 vs Full 512 kB RAM retention and — 3.8 — MA
mode, with voltage scaling RTCC running from LFXO
enabled
Full 512 kB RAM retention and — 4.0 — MA
RTCC running from LFRCO
16 kB (1 bank) RAM retention and — 2.5 TBD MA
RTCC running from LFRCO?2
Current consumption in EM3 | Igm3 vs Full 512 kB RAM retention and — 3.3 TBD MA
mode, with voltage scaling CRYOTIMER running from ULFR-
enabled CcO
Current consumption in lEM4H_vs 128 byte RAM retention, RTCC — 1.0 — pA
EM4H mode, with voltage running from LFXO
scaling enabled )
128 byte RAM retention, CRYO- — 0.5 — MA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC — 0.5 TBD MA
Current consumption in lEmas No RAM retention, no RTCC — 0.1 TBD A
EM4S mode
Current consumption of pe- | lpp1 vs Additional current consumption in — TBD — WA
ripheral power domain 1, EM2/3 when any peripherals on
with voltage scaling enabled power domain 1 are enabled’
Current consumption of pe- | lpp2 vs Additional current consumption in — TBD — MA
ripheral power domain 2, EM2/3 when any peripherals on
with voltage scaling enabled power domain 2 are enabled’
Note:
1. Extra current consumed by power domain. Does not include current associated with the enabled peripherals. See 3.2.4 EM2 and
EMS3 Power Domains for a list of the peripherals in each power domain.
2.CMU_LFRCOCTRL_ENVREF =1, CMU_LFRCOCTRL_VREFUPDATE = 1
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4.1.6.2 Current Consumption 3.3 V using DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = IOVDD = 3.3 V, DVDD = 1.8 V DC-DC output. T = 25 °C.
Minimum and maximum values in this table represent the worst conditions across supply voltage and process variation at T = 25 °C.

Table 4.7. Current Consumption 3.3 V using DC-DC Converter

Parameter Test Condition

Current consumption in EMO | IacTiveE_bcm 72 MHz HFRCO, CPU running 77 — WA/MHZz

mode with all peripherals dis- Prime from flash

abled, DCDC in Low Noise -

DCM mode2 72 .MHz HFRCO, CPU running 78 — WA/MHZz
while loop from flash
72 MHz HFRCO, CPU running 90 — WA/MHz
CoreMark loop from flash
50 MHz crystal, CPU running 83 — WA/MHz
while loop from flash
48 MHz HFRCO, CPU running 81 — UA/MHz
while loop from flash
32 MHz HFRCO, CPU running 87 — WA/MHz
while loop from flash
26 MHz HFRCO, CPU running 91 — WA/MHz
while loop from flash
16 MHz HFRCO, CPU running 105 — WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running 655 — WA/MHz
while loop from flash

Current consumption in EMO | IacTive_ccm 72 MHz HFRCO, CPU running 81 — WA/MHz

mode with all peripherals dis- Prime from flash

abled, DCDC in Low Noise :

CCM mode! 72 .MHz HFRCO, CPU running 81 — UA/MHz
while loop from flash
72 MHz HFRCO, CPU running 93 — WA/MHz
CoreMark loop from flash
50 MHz crystal, CPU running 90 — UA/MHz
while loop from flash
48 MHz HFRCO, CPU running 89 — WA/MHZz
while loop from flash
32 MHz HFRCO, CPU running 101 — WA/MHz
while loop from flash
26 MHz HFRCO, CPU running 109 — PA/MHz
while loop from flash
16 MHz HFRCO, CPU running 137 — WA/MHz
while loop from flash
1 MHz HFRCO, CPU running 1214 — YA/MHz
while loop from flash
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Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EMO | IacTive_LPMm 32 MHz HFRCO, CPU running — 79 — WA/MHz
mode with all peripherals dis- while loop from flash
; 3
abled, DCDC in LP mode 26 MHz HFRCO, CPU running — 80 — UA/MHz
while loop from flash
16 MHz HFRCO, CPU running — 84 — WA/MHz
while loop from flash
1 MHz HFRCO, CPU running — 226 — WA/MHz
while loop from flash
Current consumption in EMO | lactive_ccm_vs | 19 MHz HFRCO, CPU running — 113 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling ,
enabled, DCDC in Low 1 MHz HFRCO, CPU running — 1188 — WA/MHz
Noise CCM mode! while loop from flash
Current consumption in EMO | lacTive_Lpm_vs | 19 MHz HFRCO, CPU running — 68 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling -
enabled. DCDC in LP mode3 1 MHz HFRCO, CPU running — 190 — WA/MHz
’ while loop from flash
Current consumption in EM1 | lem1_pcm 72 MHz HFRCO — 40 — WA/MHz
mode with all peripherals dis-
abled, DCDC in Low Noise 50 MHz crystal — 45 — HA/MHz
DCM mode? 48 MHz HFRCO — 44 — | pAMHz
32 MHz HFRCO — 50 — WA/MHz
26 MHz HFRCO — 54 — WA/MHz
16 MHz HFRCO — 68 — WA/MHz
1 MHz HFRCO — 620 — WA/MHz
Current consumption in EM1 | lem1_Lpm 32 MHz HFRCO — 39 — WA/MHZz
mode with all peripherals dis-
abled, DCDC in Low Power 26 MHz HFRCO — 40 - HA/MHz
mode® 16 MHz HFRCO — 44 — | pAMHz
1 MHz HFRCO — 183 — WA/MHz
Current consumption in EM1 | lem1_pcm_vs 19 MHz HFRCO — 56 — YA/MHz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO — 595 - HA/MHz
enabled, DCDC in Low
Noise DCM mode?
Current consumption in EM1 | lem1_Lpm_vs 19 MHz HFRCO — 36 — YA/MHz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO - 158 - HA/MHz
enabled. DCDC in LP mode3
Current consumption in EM2 | lgm2_vs Full 512 kB RAM retention and — 25 — pA
mode, with voltage scaling RTCC running from LFXO
led, DCDC in LP 3
e Full 512 kB RAM retention and — 2.6 — uA
RTCC running from LFRCO
16 kB (1 bank) RAM retention and — 1.6 — uA
RTCC running from LFRCO®
Current consumption in EM3 | lgm3 vs Full 512 kB RAM retention and — 2.2 — HA

mode, with voltage scaling
enabled

CRYOTIMER running from ULFR-
CcoO
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Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in lEM4H_vs 128 byte RAM retention, RTCC — 0.8 — MA
EM4H mode, with voltage running from LFXO
scaling enabled
128 byte RAM retention, CRYO- — 0.4 — HA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC — 0.4 — MA
Current consumption in lEmas No RAM retention, no RTCC — 0.1 — A
EM4S mode
Current consumption of pe- | lpp1 vs Additional current consumption in — TBD — MA
ripheral power domain 1, EM2/3 when any peripherals on
with voltage scaling enabled, power domain 1 are enabled*
DCDC in LP mode®
Current consumption of pe- | lpp2 vs Additional current consumption in — TBD — MA
ripheral power domain 2, EM2/3 when any peripherals on
with voltage scaling enabled, power domain 2 are enabled?
DCDC in LP mode3

Note:
1.DCDC Low Noise CCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=6.4 MHz (RCOBAND=4), ANASW=DVDD.
2.DCDC Low Noise DCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=3.0 MHz (RCOBAND=0), ANASW=DVDD.

3.DCDC Low Power Mode = Medium Drive (PFETCNT=NFETCNT=7), LPOSCDIV=1, LPCMPBIASEM234H=0, LPCLIMILIM-
SEL=1, ANASW=DVDD.

4. Extra current consumed by power domain. Does not include current associated with the enabled peripherals. See 3.2.4 EM2 and
EM3 Power Domains for a list of the peripherals in each power domain.

5.CMU_LFRCOCTRL_ENVREF =1, CMU_LFRCOCTRL_VREFUPDATE =1
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4.1.6.3 Current Consumption 1.8 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 1.8 V. T = 25 °C. DCDC is off. Minimum and maxi-
mum values in this table represent the worst conditions across supply voltage and process variation at T = 25 °C.

Table 4.8. Current Consumption 1.8 V without DC-DC Converter

Parameter Test Condition
Current consumption in EMO | IacTive 72 MHz HFRCO, CPU running — 120 — WA/MHZz
mode with all peripherals dis- Prime from flash
abled
72 MHz HFRCO, CPU running — 120 — WA/MHZz
while loop from flash
72 MHz HFRCO, CPU running — 140 — WA/MHz
CoreMark loop from flash
50 MHz crystal, CPU running — 125 — WA/MHz
while loop from flash
48 MHz HFRCO, CPU running — 121 — WA/MHz
while loop from flash
32 MHz HFRCO, CPU running — 124 — WA/MHz
while loop from flash
26 MHz HFRCO, CPU running — 125 — WA/MHz
while loop from flash
16 MHz HFRCO, CPU running — 131 — WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running — 309 — WA/MHz
while loop from flash
Current consumption in EMO | IacTive_vs 19 MHz HFRCO, CPU running — 106 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling -
enabled 1 MHz HFRCO, CPU running — 255 — WA/MHz
while loop from flash
Current consumption in EM1 | Igm4 72 MHz HFRCO — 57 — WA/MHz
mode with all peripherals dis-
abled 50 MHz crystal — 62 — UA/MHz
48 MHz HFRCO — 59 — YA/MHz
32 MHz HFRCO — 61 — WA/MHz
26 MHz HFRCO — 62 — WA/MHz
16 MHz HFRCO — 67 — WA/MHz
1 MHz HFRCO — 245 — YA/MHz
Current consumption in EM1 | lem1_vs 19 MHz HFRCO — 55 — WA/MHZz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO - 203 4 HA/MHz
enabled
Current consumption in EM2 | lgm2 vs Full 512 kB RAM retention and — 3.6 — MA
mode, with voltage scaling RTCC running from LFXO
enabled
Full 512 kB RAM retention and — 3.8 — A

RTCC running from LFRCO

16 kB (1 bank) RAM retention and — 23 — pA
RTCC running from LFRCO?2
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Parameter Test Condition
Current consumption in EM3 | lgm3 vs Full 512 kB RAM retention and 3.2 — MA
mode, with voltage scaling CRYOTIMER running from ULFR-
enabled CO
Current consumption in lEM4H_vs 128 byte RAM retention, RTCC 0.9 — HA
EM4H mode, with voltage running from LFXO
scaling enabled
128 byte RAM retention, CRYO- 0.4 — MA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC 0.4 — A
Current consumption in lEm4s No RAM retention, no RTCC 0.1 — MA
EM4S mode
Current consumption of pe- | lpp1 vs Additional current consumption in TBD — MA
ripheral power domain 1, EM2/3 when any peripherals on
with voltage scaling enabled power domain 1 are enabled’
Current consumption of pe- | lpp2 vs Additional current consumption in TBD — MA
ripheral power domain 2, EM2/3 when any peripherals on
with voltage scaling enabled power domain 2 are enabled’
Note:
1. Extra current consumed by power domain. Does not include current associated with the enabled peripherals. See 3.2.4 EM2 and
EM3 Power Domains for a list of the peripherals in each power domain.
2.CMU_LFRCOCTRL_ENVREF = 1, CMU_LFRCOCTRL_VREFUPDATE = 1
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4.1.7 Wake Up Times

Table 4.9. Wake Up Times

Parameter Test Condition
Wakeup time from EM1 tem1_wu — 3 — AHB
Clocks
Wake up from EM2 tem2_ wu Code execution from flash — 10.9 — us
Code execution from RAM — 3.8 — us
Wake up from EM3 tems wu Code execution from flash — 10.9 — us
Code execution from RAM — 3.8 — us
Wake up from EM4H' tEmaH_wu Executing from flash — 90 — us
Wake up from EM4S temas_wu Executing from flash — 300 — us
Time from release of reset tRESET Soft Pin Reset released — 51 — us
source to first instruction ex-
ecution Any other reset released — 358 — us
Power mode scaling time tscaLE VSCALEO to VSCALE2, HFCLK = — 31.8 — us
19 MHz* 2
VSCALE2 to VSCALEOQ, HFCLK = — 4.3 — us
19 MHz3
Note:
1. Time from wakeup request until first instruction is executed. Wakeup results in device reset.
2.VSCALEO to VSCALE2 voltage change transitions occur at a rate of 10 mV/us for approximately 20 ps. During this transition,
peak currents will be dependent on the value of the DECOUPLE output capacitor, from 35 mA (with a 1 yF capacitor) to 70 mA
(with a 2.7 yF capacitor).
3. Scaling down from VSCALE2 to VSCALEDO requires approximately 2.8 us + 29 HFCLKs.
4. Scaling up from VSCALEO to VSCALE?2 requires approximately 30.3 ys + 28 HFCLKSs.
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4.1.8 Brown Out Detector (BOD)

Table 4.10. Brown Out Detector (BOD)

Parameter Symbol Test Condition Min Typ Max Unit
DVDD BOD threshold VDpvDDBOD DVDD rising — — TBD \%
DVDD falling (EMO/EM1) TBD — — \Y,
DVDD falling (EM2/EM3) TBD — — \Y,
DVDD BOD hysteresis VbvDDBOD_HYST — 18 — mV
DVDD BOD response time | tpyppeop _DeLAY | Supply drops at 0.1V/us rate — 24 — us
AVDD BOD threshold V AvDDBOD AVDD rising — — TBD
AVDD falling (EMO/EM1) TBD — —
AVDD falling (EM2/EM3) TBD — —
AVDD BOD hysteresis VAVDDBOD_HYST — 20 — mV
AVDD BOD response time tavDpBOD DELAY | Supply drops at 0.1V/ps rate — 24 — us
EM4 BOD threshold VEM4DBOD AVDD rising — — TBD
AVDD falling TBD — —
EM4 BOD hysteresis VEM4BOD_HYST — 25 — mV
EM4 BOD response time temaBoD DELAY | Supply drops at 0.1V/ps rate — 300 — us
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4.1.9 Oscillators

4.1.9.1 Low-Frequency Crystal Oscillator (LFXO)

Table 4.11. Low-Frequency Crystal Oscillator (LFXO)

Parameter Test Condition

Crystal frequency fLExo — 32.768 — kHz

Supported crystal equivalent | ESR| Fxo — — 70 kQ

series resistance (ESR)

Supported range of crystal CLrxo_cL 6 — 18 pF

load capacitance '

On-chip tuning cap range 2 CLFXO_T On each of LFXTAL_N and 8 — 40 pF
LFXTAL_P pins

On-chip tuning cap step size | SS_Fxo — 0.25 — pF

Current consumption after ILFxo ESR =70 kOhm, C_ =7 pF, — 273 — nA

startup 3 GAIN* = 2, AGC* = 1

Start- up time tLExo ESR =70 kOhm, C| =7 pF, — 308 — ms
GAIN4 =2

Note:

1. Total load capacitance as seen by the crystal.

2.The effective load capacitance seen by the crystal will be C_xo T /2. This is because each XTAL pin has a tuning cap and the
two caps will be seen in series by the crystal.

3.Block is supplied by AVDD if ANASW = 0, or DVDD if ANASW=1 in EMU_PWRCTRL register.
4.In CMU_LFXOCTRL register.
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4.1.9.2 High-Frequency Crystal Oscillator (HFXO)

Table 4.12. High-Frequency Crystal Oscillator (HFXO)

Parameter Symbol Test Condition Min Typ Max Unit
Crystal frequency fuExo 4 — 50 MHz
Supported crystal equivalent | ESRyrxo 50 MHz crystal — — TBD Q
series resistance (ESR)
TBD MHz crystal — — TBD Q
4 MHz crystal — — TBD Q
Supported range of crystal CHrxo_cL TBD — TBD pF
load capacitance
On-chip tuning cap range? Chrxo T On each of HFXTAL_N and TBD — TBD pF
HFXTAL_P pins
On-chip tuning capacitance | SSyexo — TBD — pF
step
Startup time tHEXO 50 MHz crystal, ESR = TBD Ohm, — TBD — us
C_=TBD pF
TBD MHz crystal, ESR = TBD — TBD — us
Ohm, C_ = TBD pF
4 MHz crystal, ESR = TBD Ohm, — TBD — us
C_=TBD pF
Current consumption after luFxO 50 MHz crystal — TBD — HA
startup
TBD MHz crystal — TBD — MA
4 MHz crystal — TBD — A
Note:

1. Total load capacitance as seen by the crystal.
2. The effective load capacitance seen by the crystal will be Crpxo T /2. This is because each XTAL pin has a tuning cap and the
two caps will be seen in series by the crystal.
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4.1.9.3 Low-Frequency RC Oscillator (LFRCO)

Table 4.13. Low-Frequency RC Oscillator (LFRCO)

Parameter Symbol Test Condition Min Typ Max Unit
Oscillation frequency fLErRCO ENVREF2 =1 TBD 32.768 TBD kHz
ENVREFZ =0 TBD 32.768 TBD kHz
Startup time tLFrRCO — 500 — us
Current consumption ILFrRcO ENVREF = 1in — 370 — nA
CMU_LFRCOCTRL
ENVREF =0 in — 520 — nA
CMU_LFRCOCTRL

Note:
1.Block is supplied by AVDD if ANASW = 0, or DVDD if ANASW=1 in EMU_PWRCTRL register.

2.In CMU_LFRCOCTRL register.
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4.1.9.4 High-Frequency RC Oscillator (HFRCO)

Table 4.14. High-Frequency RC Oscillator (HFRCO)

Parameter Test Condition

Frequency accuracy fHFRCO_ACC At production calibrated frequen- TBD — TBD %
cies, across supply voltage and
temperature

Start-up time tHERCO furrco 2 19 MHz — 300 — ns
4 < fyprco < 19 MHz — 1 — us
furrco < 4 MHz — 25 — us

Current consumption on all | Igqrrco furrcoO = 72 MHz — 608 TBD HA

supplies
furrco = 64 MHz — 545 TBD MA
fuFrcoO = 56 MHz — 478 TBD MA
furrco = 48 MHz — 413 TBD HA
fuFrco = 38 MHz — 341 TBD MA
fuFrco = 32 MHz — 286 TBD HA
fuFrco = 26 MHz — 240 TBD HA
fuFrco = 19 MHz — 191 TBD MA
fuFrRco = 16 MHz — 164 TBD MA
furrco = 13 MHz — 143 TBD HA
fuFrco = 7 MHz — 103 TBD MA
fuFrco = 4 MHz — 42 TBD HA
fuFrco = 2 MHz — 33 TBD HA
furrco = 1 MHz — 28 TBD MA
fuFrRco = 72 MHz, DPLL enabled — TBD TBD HA
furrco = 40 MHz, DPLL enabled — 526 TBD HA
furFrco = 32 MHz, DPLL enabled — 419 TBD MA
fHErRCcO = 16 MHz, DPLL enabled — 233 TBD pA
furrco = 4 MHz, DPLL enabled — 59 TBD A
furrco = 1 MHz, DPLL enabled — 36 TBD MA

Coarse trim step size (% of | SSyrrco coars — 0.8 — %

period) E

Fine trim step size (% of pe- | SSHFrco FINE — 0.1 — %

riod)

Period jitter PJuFERCO — 0.2 — % RMS
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Parameter Symbol Test Condition Min Typ Max Unit
Frequency limits fHFRCO_BAND FREQRANGE =0 TBD — TBD MHz
FREQRANGE = 1 TBD — TBD MHz
FREQRANGE = 2 TBD — TBD MHz
FREQRANGE =3 TBD — TBD MHz
FREQRANGE =4 TBD — TBD MHz
FREQRANGE =5 TBD — TBD MHz
FREQRANGE = 6 TBD — TBD MHz
FREQRANGE =7 TBD — TBD MHz
FREQRANGE = 8 TBD — TBD MHz
FREQRANGE =9 TBD — TBD MHz
FREQRANGE = 10 TBD — TBD MHz
FREQRANGE = 11 TBD — TBD MHz
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4.1.9.5 Auxiliary High-Frequency RC Oscillator (AUXHFRCO)

Table 4.15. Auxiliary High-Frequency RC Oscillator (AUXHFRCO)

Parameter Symbol Test Condition Min Typ Max Unit

Frequency accuracy fAUXHFRCO_Acc | At production calibrated frequen- TBD — TBD %
cies, across supply voltage and
temperature

Start-up time tAUXHFRCO fauxHFRCO 2 19 MHz — 400 — ns
4 < fauxHFrco < 19 MHz — 1.4 — us
fauxHFRCO < 4 MHz — 25 — us

Current consumption on all | lauxHFRCO fauxHFrco = 50 MHz — 289 TBD HA

supplies
fAUXHFRCO = 48 MHz — 276 TBD MA
fAUXHFRCO = 38 MHz — 227 TBD HA
fAUXHFRCO = 32 MHz — 186 TBD HA
fAUXHERCO = 26 MHz — 158 TBD MA
fAUXHFRCO = 19 MHz — 126 TBD HA
fAUXHFRCO = 16 MHz — 114 TBD HA
fauxHERCO = 13 MHz — 88 TBD MA
fAUXHFRCO = 7 MHz — 59 TBD pA
fauxHFRCO = 4 MHz — 33 TBD HA
fAUXHFRCO = 2 MHz — 28 TBD MA
fauxHFRcO = 1 MHz — 26 TBD HA

Coarse trim step size (% of | SSAuxHFR- — 0.8 — %

period) CO_COARSE

Fine trim step size (% of pe- | SSAUxXHFR- — 0.1 — %

riod) CO_FINE

Period jitter PJAUXHERCO — 0.2 — % RMS
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4.1.9.6 USB High-Frequency RC Oscillator (USHFRCO)

Table 4.16. USB High-Frequency RC Oscillator (USHFRCO)

Parameter Symbol Test Condition Min Typ Max Unit
Frequency accuracy fusHFrco acc | At production calibrated frequen- TBD — TBD %
cies, across supply voltage and
temperature
USB clock recovery enabled, Ac- -0.25 — 0.25 %
tive connection as device
Start-up time tUSHFRCO — TBD — ns
Current consumption on all | lysHrrcO fusHFrco = 50 MHz — 342 TBD pA
supplies
fusHFrcO = 48 MHz — 318 TBD A
fusHFrco = 32 MHz — 223 TBD MA
fUSHFRCO =16 MHz — 132 TBD |..IA
Duty cycle DCysHFRCO — TBD — %
Period jitter PJuUsHFRCO TBD — TBD % RMS

4.1.9.7 Ultra-low Frequency RC Oscillator (ULFRCO)

Table 4.17. Ultra-low Frequency RC Oscillator (ULFRCO)

Parameter Test Condition

Oscillation frequency fULFRCO TBD 1 TBD kHz
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4.1.10 Flash Memory Characteristics®

Table 4.18. Flash Memory Characteristics®

Parameter Symbol Test Condition Min Typ Max Unit
Flash erase cycles before ECFLASH 10000 — — cycles
failure
Flash data retention RETFLASH 10 — — years
Word (32-bit) programming | tw_proG Burst write, 128 words, average 20 TBD 30 us
time time per word

Single word 60 TBD 80 us
Page erase time* tpERASE 20 TBD 35 ms
Mass erase time' tMERASE 20 TBD 35 ms
Device erase time? 3 tbERASE — TBD TBD ms
Erase current® IERASE Page Erase — — TBD mA

Mass or Device Erase — — TBD mA
Write current® IwrITE — — TBD mA
Supply voltage during flash | Ve asH 1.62 — 3.6 \%
erase and write

Note:

1. Mass erase is issued by the CPU and erases all flash.

2. Device erase is issued over the AAP interface and erases all flash, SRAM, the Lock Bit (LB) page, and the User data page Lock
Word (ULW).

3. From setting the DEVICEERASE bit in AAP_CMD to 1 until the ERASEBUSY bit in AAP_STATUS is cleared to 0. Internal setup
and hold times for flash control signals are included.

4. From setting the ERASEPAGE bit in MSC_WRITECMD to 1 until the BUSY bit in MSC_STATUS is cleared to 0. Internal setup
and hold times for flash control signals are included.

5. Flash data retention information is published in the Quarterly Quality and Reliability Report.

6. Measured at 25 °C.
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4.1.11 General-Purpose 1/0 (GPIO)

Table 4.19. General-Purpose 1/0 (GPIO)

Parameter Test Condition
Input low voltage ViL GPIO pins — — I0VvDD*0.3 \
Input high voltage ViH GPIO pins IOVDD*0.7 — — \%
Output high voltage relative |Voy Sourcing 3 mA, IOVDD =23V, I0VDD*0.8 — — \%
to IOVDD
DRIVESTRENGTH! = WEAK
Sourcing 1.2 mA, IOVDD = 1.62 I0VDD*0.6 — — \%
Vv,

DRIVESTRENGTH' = WEAK

Sourcing 20 mA, IOVDD 23V, I0VDD*0.8 — — V

DRIVESTRENGTH' = STRONG

Sourcing 8 mA, IOVDD 21.62V, | IOVDD*0.6 — — \Y

DRIVESTRENGTH'! = STRONG

Output low voltage relative to | VoL Sinking 3 mA, IOVDD =23V, — — I0VDD*0.2 \%
IOVDD
DRIVESTRENGTH' = WEAK

Sinking 1.2 mA, IOVDD 2 1.62 V, — — I0VDD*0.4 V

DRIVESTRENGTH' = WEAK

Sinking 20 mA, IOVDD 23V, — — I0VDD*0.2 \

DRIVESTRENGTH'! = STRONG

Sinking 8 mA, IOVDD 21.62 V, — — I0vDD*0.4 Vv

DRIVESTRENGTH' = STRONG

Input leakage current lioLEAK All GPIO except LFXO pins, GPIO — 0.1 TBD nA
<I10vDD
LFXO Pins, GPIO < 10VDD — 0.1 TBD nA
Input leakage current on IsvTOLLEAK IOVDD < GPIO <IOVDD +2V — 3.3 TBD pA
5VTOL pads above IOVDD
I/0 pin pull-up/pull-down re- | Rpyp TBD 40 TBD kQ
sistor
Pulse width of pulses re- tiogLITCH TBD 25 TBD ns
moved by the glitch suppres-
sion filter
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Parameter Symbol Test Condition Min Typ Max Unit

Output fall time, From 70% | tiooF Cp =50 pF, — 1.8 — ns
to 30% of Vo
DRIVESTRENGTH' = STRONG,

SLEWRATE' = 0x6

CL =50 pF, — 4.5 — ns
DRIVESTRENGTH! = WEAK,

SLEWRATE' = 0x6

Output rise time, From 30% | tjoor CL =50 pF, — 2.2 — ns
to 70% of Vo
DRIVESTRENGTH' = STRONG,

SLEWRATE = 0x6'

CL =50 pF, — 7.4 — ns

DRIVESTRENGTH' = WEAK,

SLEWRATE' = 0x6

Note:
1.In GPIO_Pn_CTRL register.
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4.1.12 Voltage Monitor (VMON)

Table 4.20. Voltage Monitor (VMON)

Parameter Symbol Test Condition Min Typ Max Unit
Supply current (including lvmoN In EMO or EM1, 1 supply moni- — 6.0 TBD HA
|_SENSE) tored
In EMO or EM1, 4 supplies moni- — 14.9 TBD WA
tored
In EM2, EM3 or EM4, 1 supply — 62 — nA
monitored and above threshold
In EM2, EM3 or EM4, 1 supply — 62 — nA
monitored and below threshold
In EM2, EM3 or EM4, 4 supplies — 99 — nA
monitored and all above threshold
In EM2, EM3 or EM4, 4 supplies — 99 — nA
monitored and all below threshold
Loading of monitored supply |Isense In EMO or EM1 — 2 — MA
In EM2, EM3 or EM4 — 2 — nA
Threshold range VVMON_RANGE 1.62 — 3.4 \%
Threshold step size NvMmoN_sTESP Coarse — 200 — mV
Fine — 20 — mV
Response time tyMON_RES Supply drops at 1V/us rate — 460 — ns
Hysteresis VVMON_HYST — 26 — mV
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4.1.13 Analog to Digital Converter (ADC)

Specified at 1 Msps, ADCCLK = 16 MHz, BIASPROG = 0, GPBIASACC = 0, unless otherwise indicated.

Table 4.21. Analog to Digital Converter (ADC)

Parameter Test Condition

Resolution VRESOLUTION 6 — 12 Bits

Input voltage range® VaDCIN Single ended — — VEs \Y
Differential -VEg/2 — VEs/2 \Y

Input range of external refer- | VapcreriN_ P 1 — VavDD \%

ence voltage, single ended

and differential

Power supply rejection? PSRRapc AtDC — 80 _ dB

Analog input common mode | CMRRapc At DC — 80 — dB

rejection ratio

Current from all supplies, us- | lapc_conTI- 1 Msps / 16 MHz ADCCLK, BIA- — 270 TBD A

ing internal reference buffer. | yous Lp SPROG =0, GPBIASACC =13

Continous operation. WAR- B

MUPMODE4 = KEEPADC- 250 kSpS /4 MHz ADCCLK, BIA- — 125 — UA

WARM SPROG = 6, GPBIASACC =13
62.5 ksps / 1 MHz ADCCLK, BIA- — 80 — MA
SPROG = 15, GPBIASACC = 13

Current from all supplies, us- |Iapc_NoRMAL_LP |35 ksps/ 16 MHz ADCCLK, BIA- — 45 — MA

ing internal reference buffer. SPROG = 0, GPBIASACC =13

Duty-cycled operation. WAR-

MUPMODE* = NORMAL 5 kSpS/ 16 MHz ADCCLK BIA- — 8 — MA
SPROG = 0, GPBIASACC = 13

Current from all supplies, us- | Iapc_sTAND- 125 ksps / 16 MHz ADCCLK, BIA- — 105 — MA

ing internal reference buffer. | gy | p SPROG =0, GPBIASACC =13

Duty-cycled operation. B

AWARMUPMODE? = KEEP- 35 ksps / 16 MHz ADCCLK, BIA- — 70 — A

INSTANDBY or KEEPIN- SPROG = 0, GPBIASACC = 13

SLOWACC

Current from all supplies, us- | lapc_conTI- 1 Msps / 16 MHz ADCCLK, BIA- — 325 — MA

ing internal reference buffer. | yous Hp SPROG =0, GPBIASACC =03

Continous operation. WAR- B

MUPMODE?# = KEEPADC- 250 ksps / 4 MHz ADCCLK, BIA- — 175 — A

WARM SPROG =6, GPBIASACC =03
62.5 ksps / 1 MHz ADCCLK, BIA- — 125 — MA
SPROG = 15, GPBIASACC =03

Current from all supplies, us- | lapc_NoRMAL_HP | 35 ksps / 16 MHz ADCCLK, BIA- — 85 — A

ing internal reference buffer. SPROG =0, GPBIASACC =03

Duty-cycled operation. WAR-

MUPMODE#4 = NORMAL 5 ksps / 16 MHz ADCCLK BIA- — 16 — A
SPROG =0, GPBIASACC =03

Current from all supplies, us- | lapc_sTAND- 125 ksps / 16 MHz ADCCLK, BIA- — 160 — MA

ing internal reference buffer. |gy yp SPROG =0, GPBIASACC =03

Duty-cycled operation. B

AWARMUPMODE? = KEEP- 35 ksps / 16 MHz ADCCLK, BIA- — 125 — A

INSTANDBY or KEEPIN- SPROG = 0, GPBIASACC =0 3

SLOWACC

Current from HFPERCLK Iabc_cLk HFPERCLK = 16 MHz — 180 — MA
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Parameter Symbol Test Condition Min Typ Max Unit
ADC clock frequency faDccLK — — 16 MHz
Throughput rate fADCRATE — — 1 Msps
Conversion time' tabcconv 6 bit — 7 — cycles
8 bit — 9 — cycles
12 bit — 13 — cycles
Startup time of reference tADCSTART WARMUPMODE* = NORMAL — — 5 Hs
generator and ADC core
WARMUPMODE* = KEEPIN- — — 2 Ks
STANDBY
WARMUPMODE* = KEEPINSLO- — — 1 Hs
WACC
SNDR at 1Msps and fjy = SNDRapc Internal reference’, differential TBD 67 — dB
10kHz measurement
External reference®, differential — 68 — dB
measurement
Spurious-free dynamic range | SFDRapc 1 MSamples/s, 10 kHz full-scale — 75 — dB
(SFDR) sine wave
Differential non-linearity DNLapc 12 bit resolution, No missing co- TBD — TBD LSB
(DNL) des
Integral non-linearity (INL), INLADC 12 bit resolution TBD — TBD LSB
End point method
Offset error V ADCOFFSETERR TBD 0 TBD LSB
Gain error in ADC VADCGAIN Using internal reference — -0.2 TBD %
Using external reference — -1 — %
Temperature sensor slope VTs_sLOPE — -1.84 — mV/°C

Note:
1. Derived from ADCCLK.

2.PSRR is referenced to AVDD when ANASW=0 and to DVDD when ANASW=1 in EMU_PWRCTRL.
3.In ADCn_BIASPROG register.

4.In ADCn_CNTL register.

5. The absolute voltage allowed at any ADC input is dictated by the power rail supplied to on-chip circuitry, and may be lower than

the effective full scale voltage. All ADC inputs are limited to the ADC supply (AVDD or DVDD depending on

EMU_PWRCTRL_ANASW). Any ADC input routed through the APORT will further be limited by the IOVDD supply to the pin.

6. External reference is 1.25 V applied externally to ADCnEXTREFP, with the selection CONF in the SINGLECTRL_REF or
SCANCTRL_REEF register field and VREFP in the SINGLECTRLX_VREFSEL or SCANCTRLX_VREFSEL field. The differential

input range with this configuration is £ 1.25 V.

7. Internal reference option used corresponds to selection 2V5 in the SINGLECTRL_REF or SCANCTRL_REF register field. The
differential input range with this configuration is £ 1.25 V. Typical value is characterized using full-scale sine wave input. Minimum

value is production-tested using sine wave input at 1.5 dB lower than full scale.
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4.1.14 Analog Comparator (ACMP)

Table 4.22. Analog Comparator (ACMP)

Parameter Symbol Test Condition Min Typ Max Unit
Input voltage range VACMPIN ACMPVDD = — — VacMPVDD \%
ACMPn_CTRL_PWRSEL '
Supply voltage VacMmpPvDD BIASPROG# < 0x10 or FULL- 1.8 — VVREGVDD_ \%
BIAS* =0 MAX
0x10 < BIASPROG* < 0x20 and 2.1 — VVREGVDD_ \Y
FULLBIAS* = 1 MAX
Active current not including lacmp BIASPROG# = 1, FULLBIAS# =0 — 50 — nA
voltage reference?
BIASPROG* = 0x10, FULLBIAS* — 306 — nA
=0
BIASPROG* = 0x02, FULLBIAS* — 6.5 — MA
=1
BIASPROG* = 0x20, FULLBIAS* — 74 TBD MA
=1
Current consumption of inter- | IacMPREF VLP selected as input using 2.5V — 50 — nA
nal voltage reference? Reference / 4 (0.625 V)
VLP selected as input using VDD — 20 — nA
VBDIV selected as input using — 4.1 — MA
1.25V reference / 1
VADIV selected as input using — 24 — A
VDD/1
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Parameter Symbol Test Condition Min Typ Max Unit

Hysteresis (Vem =125V, | VacmpHYST HYSTSELS = HYSTO TBD 0 TBD mv

BIASPROG* = 0x10, FULL-

BIAS? = 1) HYSTSELS = HYST1 TBD 18 TBD mV
HYSTSELS = HYST2 TBD 33 TBD mV
HYSTSELS = HYST3 TBD 46 TBD mV
HYSTSELS = HYST4 TBD 57 TBD mV
HYSTSELS = HYST5 TBD 68 TBD mV
HYSTSELS = HYST6 TBD 79 TBD mV
HYSTSELS = HYST7 TBD 90 TBD mV
HYSTSELS = HYSTS TBD 0 TBD mV
HYSTSELS = HYST9 TBD -18 TBD mV
HYSTSELS = HYST10 TBD -33 TBD mV
HYSTSELS = HYST11 TBD -45 TBD mV
HYSTSELS = HYST12 TBD -57 TBD mV
HYSTSELS = HYST13 TBD -67 TBD mV
HYSTSELS = HYST14 TBD -78 TBD mV
HYSTSELS = HYST15 TBD -88 TBD mV

Comparator delay? tACMPDELAY BIASPROG* = 1, FULLBIAS?* = 0 — 30 — us
BIg\SPROG4 = 0x10, FULLBIAS* — 3.7 — us
BI,1°\SPROG4 = 0x02, FULLBIAS* — 360 — ns
BI,1°\SPROG4 = 0x20, FULLBIAS* — 35 — ns

Offset voltage VACMPOFFSET B|1ASPR0G4 =0x10, FULLBIAS* TBD — TBD mV

Reference voltage V ACMPREE Internal 1.25 V reference TBD 1.25 TBD
Internal 2.5 V reference TBD 25 TBD

Capacitive sense internal re- | Rcsres CSRESSELf =0 — infinite — kQ

sistance
CSRESSEL® =1 — 15 — kQ
CSRESSELS =2 — 27 — kQ
CSRESSELS =3 — 39 — kQ
CSRESSELS =4 — 51 — kQ
CSRESSEL® =5 — 100 — kQ
CSRESSEL® =6 — 162 — kQ
CSRESSELS =7 — 235 — kQ
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Parameter Test Condition

Note:
1.ACMPVDD is a supply chosen by the setting in ACMPn_CTRL_PWRSEL and may be I0VDD, AVDD or DVDD.

2. The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference. IacmptoTAL = lacvp +

|ACMPREF-
3.1+ 100 mV differential drive.
4.In ACMPn_CTRL register.
5.In ACMPn_HYSTERESIS register.
6.In ACMPn_INPUTSEL register.
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4.1.15 Digital to Analog Converter (VDAC)

DRIVESTRENGTH = 2 unless otherwise specified. Primary VDAC output.

Table 4.23. Digital to Analog Converter (VDAC)

Parameter Test Condition
Output voltage VpacouT Single-Ended 0 — VVREF \%
Differential? -VVREF — VVREF \Y
Current consumption includ- | Ipac 500 ksps, 12-bit, DRIVES- — 396 — A
ing references (2 channels)’ TRENGTH = 2, REFSEL = 4
44.1 ksps, 12-bit, DRIVES- — 88 — MA
TRENGTH = 1, REFSEL = 4
200 Hz refresh rate, 12-bit Sam- — 2 — MA
ple-Off mode in EM2, DRIVES-
TRENGTH = 2, BGRREQTIME =
1, EM2REFENTIME = 9, REFSEL
=4, SETTLETIME = 0x0A, WAR-
MUPTIME = 0x02
Current from HFPERCLK* | IpAac_cLk — 5.8 — MA/MHz
Sample rate SRpac — — 500 ksps
DAC clock frequency foac — — 1 MHz
Conversion time tbacconv foac = 1MHz 2 — — us
Settling time tDACSETTLE 50% fs step settling to 5 LSB — 25 — us
Startup time tDACSTARTUP Enable to 90% fs output, settling — — 12 us
to 10 LSB
Output impedance RouTt DRIVESTRENGTH =2,04 V < — 2 — Q
Vout £Vopa-04V,-8 mA<
louT < 8 mA, Full supply range
DRIVESTRENGTH=0o0r1,0.4V — 2 — Q
<Vout £ Vopa-0.4V,-400 pA <
louT < 400 pA, Full supply range
DRIVESTRENGTH=2,0.1V < — 2 — Q
Vout £Vopa-0.1V,-2mA<
louT <2 mA, Full supply range
DRIVESTRENGTH=0o0r1,0.1V — 2 — Q
<Vout £Vopa-0.1V,-100 A <
louT < 100 pA, Full supply range
Power Supp|y rejection ratio6 PSRR Vout = 50% fs. DC — 65.5 — dB
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Parameter Symbol Test Condition Min Typ Max Unit
Signal to noise and distortion | SNDRpac 500 ksps, single-ended, internal — 60.4 — dB
ratio (1 kHz sine wave), 1.25V reference
Noise band limited to 250 - -
kHz 500 ksps, single-ended, internal — 61.6 — dB
2.5V reference
500 ksps, single-ended, 3.3V — 64.0 — dB
VDD reference
500 ksps, differential, internal — 63.3 — dB
1.25V reference
500 ksps, differential, internal — 64.4 — dB
2.5V reference
500 ksps, differential, 3.3V VDD — 65.8 — dB
reference
Signal to noise and distortion | SNDRpac sanp | 500 ksps, single-ended, internal — 65.3 — dB
ratio (1 kHz sine wave), 1.25V reference
Noise band limited to 22 kHz
500 ksps, single-ended, internal — 66.7 — dB
2.5V reference
500 ksps, differential, 3.3V VDD — 68.5 — dB
reference
500 ksps, differential, internal — 67.8 — dB
1.25V reference
500 ksps, differential, internal — 69.0 — dB
2.5V reference
500 ksps, single-ended, 3.3V — 70.0 — dB
VDD reference
Total harmonic distortion THD — 70.2 — dB
Differential non-linearity? DNLpac TBD — TBD LSB
Intergral non-linearity INLpac TBD — TBD LSB
Offset error® VOFFSET T=25°C TBD — TBD mV
Across operating temperature TBD — TBD mV
range
Gain error® VGAIN T =25 °C, Low-noise internal ref- TBD — TBD %
erence (REFSEL = 1V25LN or
2V5LN)
Across operating temperature TBD — TBD %

range, Low-noise internal refer-
ence (REFSEL = 1V25LN or
2V5LN)

External load capactiance, |C_oap — — 75 pF
OUTSCALE=0
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Parameter Test Condition

Note:

1. Supply current specifications are for VDAC circuitry operating with static output only and do not include current required to drive
the load.

2. In differential mode, the output is defined as the difference between two single-ended outputs. Absolute voltage on each output is
limited to the single-ended range.

3. Entire range is monotonic and has no missing codes.

4. Current from HFPERCLK is dependent on HFPERCLK frequency. This current contributes to the total supply current used when
the clock to the DAC module is enabled in the CMU.

5. Gain is calculated by measuring the slope from 10% to 90% of full scale. Offset is calculated by comparing actual VDAC output at
10% of full scale to ideal VDAC output at 10% of full scale with the measured gain.

6.PSRR calculated as 20 * log1o(AVDD / AVoyT), VDAC output at 90% of full scale
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4.1.16 Current Digital to Analog Converter (IDAC)

Table 4.24. Current Digital to Analog Converter (IDAC)

Parameter Test Condition
Number of ranges NipAC_RANGES — 4 — ranges
Output current lipac_out RANGSEL' = RANGEO 0.05 — 1.6 A
RANGSEL' = RANGE1 1.6 — 4.7 HA
RANGSEL' = RANGE2 0.5 — 16 pA
RANGSEL' = RANGE3 2 — 64 pA
Linear steps within each Nipac_sTEPS — 32 — steps
range
Step size SSipac RANGSEL" = RANGEO — 50 — nA
RANGSEL' = RANGE1 — 100 — nA
RANGSEL' = RANGE2 — 500 — nA
RANGSEL' = RANGE3 — 2 — HA
Total accuracy, STEPSEL1 = ACC|DAC EMO or EM1, AVDD=3.3V, T =25 TBD — TBD %
0x80 °C
EMO or EM1, Across operating TBD — TBD %
temperature range
EM2 or EM3, Source mode, — -2 — %
RANGSEL' = RANGEQ,
AVDD=3.3V, T=25°C
EM2 or EM3, Source mode, — -1.7 — %
RANGSEL' = RANGE1,
AVDD=3.3V, T=25°C
EM2 or EM3, Source mode, — -0.8 — %
RANGSEL' = RANGE2,
AVDD=3.3V, T=25°C
EM2 or EM3, Source mode, — -0.5 — %
RANGSEL' = RANGES3,
AVDD=3.3V, T=25°C
EM2 or EM3, Sink mode, RANG- — -0.7 — %
SEL' = RANGEO, AVDD=3.3V, T
=25°C
EM2 or EM3, Sink mode, RANG- — -0.6 — %
SEL' = RANGE1, AVDD=3.3V, T
=25°C
EM2 or EM3, Sink mode, RANG- — -0.5 — %
SEL' = RANGE2, AVDD=3.3V, T
=25°C
EM2 or EM3, Sink mode, RANG- — -0.5 — %
SEL' = RANGE3, AVDD=3.3V, T
=25°C
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Parameter Symbol Test Condition Min Typ Max Unit

Start up time tipac_su Output within 1% of steady state — 5 — us
value

Settling time, (output settled | tipac_seTTLE Range setting is changed — 5 — us

within 1% of steady state val- -

ue), Step value is changed — 1 — us

Current Consumption2 IIDAC EMO or EM1 Source mode, ex- — 1" TBD l.IA
cluding output current, Across op-
erating temperature range
EMO or EM1 Sink mode, exclud- — 13 TBD A
ing output current, Across operat-
ing temperature range
EM2 or EM3 Source mode, ex- — 0.023 — MA
cluding output current, T = 25 °C
EM2 or EM3 Sink mode, exclud- — 0.041 — MA
ing output current, T =25 °C
EM2 or EM3 Source mode, ex- — 1 — MA
cluding output current, T 285 °C
EM2 or EM3 Sink mode, exclud- — 13 — MA
ing output current, T 285 °C

Output voltage compliance in | Icomp_src RANGESEL1=0, output voltage = — 0.1 — %

source mode, source current min(Viovop, Vavpop2-100 mv)

change relative to current

sourced at 0 V RANGESEL1=1, output voltage = — 0.06 — %
min(Viovpp, Vavpp?-100 mV)
RANGESEL1=2, output voltage = — 0.04 — %
min(Viovpp, Vavop?-150 mV)
RANGESEL1=3, output voltage = — 0.03 — %
min(Viovpp, Vavop?-250 mV)

Output voltage compliance in | lcomp_sink RANGESEL1=0, output voltage = — 0.12 — %

sink mode, sink current 100 mV

change relative to current

sunk at IOVDD RANGESEL1=1, output voltage = — 0.05 — %
100 mV
RANGESEL1=2, output voltage = — 0.04 — %
150 mV
RANGESEL1=3, output voltage = — 0.03 — %
250 mV

Note:

1.In IDAC_CURPROG register.
2.The IDAC is supplied by either AVDD, DVDD, or IOVDD based on the setting of ANASW in the EMU_PWRCTRL register and
PWRSEL in the IDAC_CTRL register. Setting PWRSEL to 1 selects IOVDD. With PWRSEL cleared to 0, ANASW selects be-
tween AVDD (0) and DVDD (1).
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4.1.17 Capacitive Sense (CSEN)

Table 4.25. Capacitive Sense (CSEN)

Parameter

Single conversion time (1x
accumulation)

Symbol

teny

Test Condition

12-bit SAR Conversions

Min

Typ
20.2

Max Unit

16-bit SAR Conversions

26.4

Delta Modulation Conversion (sin-
gle comparison)

1.55

Maximum external capacitive
load

CexTmAX

CS0CG=7 (Gain = 1x), including
routing parasitics

68

CS0CG=0 (Gain = 10x), including
routing parasitics

680

Maximum external series im-
pedance

RExTmAX

Supply current, EM2 bonded
conversions, WARMUP-
MODE=NORMAL, WAR-
MUPCNT=0

IcSEN_BOND

12-bit SAR conversions, 20 ms
conversion rate, CS0CG=7 (Gain
= 1x), 10 channels bonded (total

capacitance of 330 pF)’

326

Delta Modulation conversions, 20
ms conversion rate, CS0CG=7
(Gain = 1x), 10 channels bonded

(total capacitance of 330 pF)'

226

12-bit SAR conversions, 200 ms
conversion rate, CS0CG=7 (Gain
= 1x), 10 channels bonded (total

capacitance of 330 pF)’

33

Delta Modulation conversions,
200 ms conversion rate,
CS0CG=7 (Gain = 1x), 10 chan-
nels bonded (total capacitance of
330 pF)1

25

Supply current, EM2 scan
conversions, WARMUP-
MODE=NORMAL, WAR-
MUPCNT=0

IcSEN_EM2

12-bit SAR conversions, 20 ms
scan rate, CS0CG=0 (Gain =

10x), 8 samples per scan'

690

Delta Modulation conversions, 20
ms scan rate, 8 comparisons per
sample (DMCR = 1, DMR = 2),
CS0CG=0 (Gain = 10x), 8 sam-
ples per scan’

515

12-bit SAR conversions, 200 ms
scan rate, CS0CG=0 (Gain =

10x), 8 samples per scan'

79

Delta Modulation conversions,
200 ms scan rate, 8 comparisons
per sample (DMCR =1, DMR =
2), CS0CG=0 (Gain = 10x), 8
samples per scan’

57
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Parameter Symbol Test Condition Min Typ Max Unit
Supply current, continuous IcSEN_ACTIVE SAR or Delta Modulation conver- — 90.5 — MA
conversions, WARMUP- sions of 33 pF capacitor,
MODE=KEEPCSENWARM CS0CG=0 (Gain = 10x), always
on
HFPERCLK supply current | Icsen_HFPERCLK | Current contribution from — 2.25 — YA/MHz
HFPERCLK when clock to CSEN
block is enabled.
Note:

1. Current is specified with a total external capacitance of 33 pF per channel. Average current is dependent on how long the module
is actively sampling channels within the scan period, and scales with the number of samples acquired. Supply current for a specif-
ic application can be estimated by multiplying the current per sample by the total number of samples per period (total_current =
single_sample_current * (number_of_channels * accumulation)).
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4.1.18 Operational Amplifier (OPAMP)

Unless otherwise indicated, specified conditions are: Non-inverting input configuration, VDD = 3.3 V, DRIVESTRENGTH = 2, MAIN-
OUTEN =1, C oap = 75 pF with OUTSCALE = 0, or C_pap = 37.5 pF with OUTSCALE = 1. Unit gain buffer and 3X-gain connection as

specified in table footnotes® 1.

Table 4.26. Operational Amplifier (OPAMP)

Parameter Test Condition
Supply voltage Vopa HCMDIS = 0, Rail-to-rail input 2 — 3.8 \%
range
HCMDIS = 1 1.62 — 3.8
Input voltage VIN HCMDIS = 0, Rail-to-rail input Vyss — Vopa
range
HCMDIS = 1 Vvss — Vopa-1.2 \Y,
Input impedance Rin 100 — — MQ
Output voltage VouT Vyss — Vopa \Y
Load capacitance? CLoaD OUTSCALE =0 — — 75 pF
OUTSCALE =1 — — 37.5 pF
Output impedance RouTt DRIVESTRENGTH=2o0r 3,04V — 0.25 — Q

<Vour£Vopa-04V,-8 mA<
louT < 8 MmA, Buffer connection,
Full supply range

DRIVESTRENGTH=0o0r 1,04V — 0.6 — Q
<VouTt <Vopa-0.4V,-400 pA <
louT < 400 pA, Buffer connection,
Full supply range

DRIVESTRENGTH =2o0or 3,0.1V — 0.4 — Q
<Vout <Vopa-0.1V,-2mA<
louT < 2 mA, Buffer connection,
Full supply range

DRIVESTRENGTH=00r1,0.1V — 1 — Q
<VouTt <Vopa-0.1V,-100 pA <
louT < 100 pA, Buffer connection,
Full supply range

Internal closed-loop gain GeL Buffer connection TBD 1 TBD -
3x Gain connection TBD 2.99 TBD -
16x Gain connection TBD 15.7 TBD -

Active Current4 IOF’A DRIVESTRENGTH = 3, OUT- —_ 580 —_ HA
SCALE=0
DRIVESTRENGTH = 2, OUT- — 176 — MA
SCALE=0
DRIVESTRENGTH =1, OUT- — 13 — MA
SCALE=0
DRIVESTRENGTH =0, OUT- — 4.7 — MA
SCALE=0
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Parameter Symbol Test Condition Min Typ Max Unit
Open-loop gain GoL DRIVESTRENGTH =3 — 135 — dB
DRIVESTRENGTH = 2 — 137 — dB
DRIVESTRENGTH =1 — 121 — dB
DRIVESTRENGTH =0 — 109 — dB
Loop unit-gain frequency’ UGF DRIVESTRENGTH = 3, Buffer — 3.38 — MHz
connection
DRIVESTRENGTH = 2, Buffer — 0.9 — MHz
connection
DRIVESTRENGTH = 1, Buffer — 132 — kHz
connection
DRIVESTRENGTH = 0, Buffer — 34 — kHz
connection
DRIVESTRENGTH = 3, 3x Gain — 2.57 — MHz
connection
DRIVESTRENGTH = 2, 3x Gain — 0.71 — MHz
connection
DRIVESTRENGTH =1, 3x Gain — 113 — kHz
connection
DRIVESTRENGTH = 0, 3x Gain — 28 — kHz
connection
Phase margin PM DRIVESTRENGTH = 3, Buffer — 67 — °
connection
DRIVESTRENGTH = 2, Buffer — 69 — °
connection
DRIVESTRENGTH = 1, Buffer — 63 — °
connection
DRIVESTRENGTH = 0, Buffer — 68 — °
connection
Output voltage noise NouT DRIVESTRENGTH = 3, Buffer — 146 — pVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 2, Buffer — 163 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 1, Buffer — 170 — MVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 0, Buffer — 176 — puVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 3, 3x Gain — 313 — MVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 2, 3x Gain — 271 — pVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH =1, 3x Gain — 247 — pVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 0, 3x Gain — 245 — pMVrms
connection, 10 Hz - 1 MHz
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Parameter Symbol Test Condition Min Typ Max Unit
Slew rate® SR DRIVESTRENGTH = 3, — 47 — Vips
INCBW=13
DRIVESTRENGTH = 3, — 1.5 — V/us
INCBW=0
DRIVESTRENGTH = 2, — 1.27 — V/us
INCBW=13
DRIVESTRENGTH = 2, — 0.42 — V/us
INCBW=0
DRIVESTRENGTH =1, — 0.17 — V/us
INCBW=13
DRIVESTRENGTH =1, — 0.058 — Vlius
INCBW=0
DRIVESTRENGTH =0, — 0.044 — V/us
INCBW=13
DRIVESTRENGTH =0, — 0.015 — V/us
INCBW=0
Startup time® TsTART DRIVESTRENGTH = 2 — — TBD us
Input offset voltage Vosi DRIVESTRENGTH=20r 3, T = TBD — TBD mV
25°C
DRIVESTRENGTH=10r0, T = TBD — TBD mV
25°C
DRIVESTRENGTH = 2 or 3, TBD — TBD mV
across operating temperature
range
DRIVESTRENGTH =1 or 0, TBD — TBD mV
across operating temperature
range
DC power supply rejection PSRRpc Input referred — 70 — dB
ratio®
DC common-mode rejection | CMRRpc Input referred — 70 — dB
ratio®
Total harmonic distortion THDopA DRIVESTRENGTH = 2, 3x Gain — 90 — dB
connection, 1 kHz, Voyr=0.1V
toVopa-0.1V
DRIVESTRENGTH = 0, 3x Gain — 90 — dB
connection, 0.1 kHz, Voyr=0.1V
to Vopa-0.1V
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Parameter Symbol Test Condition Min Typ Max Unit

Note:

1. Specified configuration for 3X-Gain configuration is: INCBW = 1, HCMDIS = 1, RESINSEL = VSS, V|ypuT = 0.5V, VouytpuT = 1.5
V. Nominal voltage gain is 3.

2.If the maximum C_pap is exceeded, an isolation resistor is required for stability. See AN0038 for more information.

3.When INCBW is set to 1 the OPAMP bandwidth is increased. This is allowed only when the non-inverting close-loop gain is = 3,
or the OPAMP may not be stable.

4. Current into the load resistor is excluded. When the OPAMP is connected with closed-loop gain > 1, there will be extra current to
drive the resistor feedback network. The internal resistor feedback network has total resistance of 143.5 kOhm, which will cause
another ~10 pA current when the OPAMP drives 1.5 V between output and ground.

5. Step between 0.2V and Vgpa-0.2V, 10%-90% rising/falling range.
6. From enable to output settled. In sample-and-off mode, RC network after OPAMP will contribute extra delay. Settling error < 1mV.

7.1In unit gain connection, UGF is the gain-bandwidth product of the OPAMP. In 3x Gain connection, UGF is the gain-bandwidth
product of the OPAMP and 1/3 attenuation of the feedback network.

8. Specified configuration for Unit gain buffer configuration is: INCBW = 0, HCMDIS = 0, RESINSEL = DISABLE. V|NpuT = 0.5V,
Voutput = 0.5 V.

9. When HCMDIS=1 and input common mode transitions the region from Vopa-1.4V to Vopa-1V, input offset will change. PSRR
and CMRR specifications do not apply to this transition region.

4.1.19 LCD Driver

Table 4.27. LCD Driver

Parameter

Frame rate

Symbol

fLcorr

Test Condition

Min
TBD

Typ

Max

TBD

Unit
Hz

LCD supply voltage range

Vicp

2.0

3.8

Current consumption, con-
stant display

ILco

Current source mode, No external
LCD capacitor, AVDD = 3.3 V,
VLCD < AVDD - 400 mV, 40 seg-
ments x 1 common, frame rate =
60 Hz, Bias = TBD

TBD

WA

Step-down mode with external
LCD capacitor, AVDD = 3.3 V,
VLCD = 3.0V, 40 segments x 4
commons, frame rate = 60 Hz,
Bias = TBD

TBD

A

Charge pump mode with external
LCD capacitor, AVDD = 2.7,
VLCD = 3.0V, 40 segments x 4
commons, frame rate = 60 Hz,
Bias = TBD

TBD

A

Contrast control accuracy

ACCcONTRAST

TBD

%
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4.1.20 Pulse Counter (PCNT)

Table 4.28. Pulse Counter (PCNT)

Parameter Test Condition

Input frequency FIN Asynchronous Single and Quad- — — 20 MHz
rature Modes

Sampled Modes with Debounce — — 8 kHz
filter set to 0.

4.1.21 Analog Port (APORT)

Table 4.29. Analog Port (APORT)

Parameter Test Condition

Supply current? ! IAPORT Operation in EMO/EM1 — 7 — pA
Operation in EM2/EM3 — 915 — nA

Note:

1. Specified current is for continuous APORT operation. In applications where the APORT is not requested continuously (e.g. peri-
odic ACMP requests from LESENSE in EM2), the average current requirements can be estimated by mutiplying the duty cycle of
the requests by the specified continuous current number.

2. Supply current increase that occurs when an analog peripheral requests access to APORT. This current is not included in repor-
ted module currents. Additional peripherals requesting access to APORT do not incur further current.
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4.1.22 12C

4.1.22.1 12C Standard-mode (Sm)’

Table 4.30. 12C Standard-mode (Sm)?

Parameter Symbol Test Condition Min Typ Max Unit
SCL clock frequency? fscL 0 — 100 kHz
SCL clock low time tLow 4.7 — — us
SCL clock high time tHIGH 4 — — us
SDA set-up time tsu_paT 250 — — ns
SDA hold time3 tHp_DAT 100 — 3450 ns
Repeated START condition | tsy sTa 4.7 — — us
set-up time
(Repeated) START condition | tHp sta 4 — — us
hold time
STOP condition set-up time | tsu_sTo 4 — — us
Bus free time between a tBUF 4.7 — — us
STOP and START condition
Note:

1.For CLHR set to 0 in the 12Cn_CTRL register.

2. For the minimum HFPERCLK frequency required in Standard-mode, refer to the 12C chapter in the reference manual.

3. The maximum SDA hold time (tnp paT) needs to be met only when the device does not stretch the low time of SCL (t_ow)-
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4.1.22.2 12C Fast-mode (Fm)'

Table 4.31. 12C Fast-mode (Fm)?

Parameter Symbol Test Condition Min Typ Max Unit
SCL clock frequency? fscL 0 — 400 kHz
SCL clock low time tLow 1.3 — — us
SCL clock high time tHIGH 0.6 — — us
SDA set-up time tsu_pat 100 — — ns
SDA hold time3 tHD pAT 100 — 900 ns
Repeated START condition | tsy sTa 0.6 — — us
set-up time
(Repeated) START condition | thp sta 0.6 — — us
hold time
STOP condition set-up time | tsy_sTo 0.6 — — us
Bus free time between a tBUF 1.3 — — us
STOP and START condition
Note:

1.For CLHR set to 1 in the 12Cn_CTRL register.

2. For the minimum HFPERCLK frequency required in Fast-mode, refer to the 12C chapter in the reference manual.

3. The maximum SDA hold time (tqp paT) Nneeds to be met only when the device does not stretch the low time of SCL (t_ ow).

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 66




EFM32GG11 Family Data Sheet
Electrical Specifications

4.1.22.3 12C Fast-mode Plus (Fm+)1

Table 4.32. 12C Fast-mode Plus (Fm+)'

Parameter Symbol Test Condition Min Typ Max Unit
SCL clock frequency? fscL 0 — 1000 kHz
SCL clock low time tLow 0.5 — — us
SCL clock high time tHIGH 0.26 — — us
SDA set-up time tsu_pat 50 — — ns
SDA hold time tHp_DAT 100 — — ns
Repeated START condition | tsy sTa 0.26 — — us
set-up time
(Repeated) START condition | thp sTA 0.26 — — us
hold time
STOP condition set-up time | tsy_sT0 0.26 — — us
Bus free time between a tBUF 0.5 — — us
STOP and START condition
Note:

1.For CLHR set to 0 or 1 in the 12Cn_CTRL register.

2. For the minimum HFPERCLK frequency required in Fast-mode Plus, refer to the 12C chapter in the reference manual.
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4.1.23 USART SPI

SPI Master Timing

Table 4.33. SPI Master Timing

Parameter Symbol Test Condition Min Typ Max Unit
SCLK period 132 tscLk All USARTSs except USART2 2* — — ns
tHFPERCLK
USART2 2* — — ns
tHFPERBCLK

CStoMOSI 13 tcs Mo USARTZ2, location 4, IOVDD = 1.8 -3.2 — 6.8 ns
\%
USARTZ2, location 4, IOVDD = 3.0 -2.3 — 6.0 ns
\%
USARTZ2, location 5, IOVDD = 1.8 -8.1 — 6.3 ns
\%
USARTZ2, location 5, IOVDD = 3.0 -7.3 — 4.4 ns
\
All other USARTSs and locations, -14.3 — 11.3 ns
IOVDD =1.8V
All other USARTSs and locations, -12.4 — 9.0 ns
IOVDD =3.0V

SCLK to MOS| 13 tscLk_mo USART?2, location 4, IOVDD = 1.8 -0.3 — 9.2 ns
\
USART2, location 4, IOVDD = 3.0 -0.3 — 8.6 ns
\%
USARTZ2, location 5, IOVDD = 1.8 -3.6 — 5.0 ns
\%
USARTZ2, location 5, IOVDD = 3.0 -3.4 — 3.2 ns
\
All other USARTSs and locations, 9.7 — 10.3 ns
IOVDD =1.8V
All other USARTSs and locations, -8.4 — 10.7 ns
IOVDD =3.0V

MISO setup time 13 tsu_mi USART?2, location 4, IOVDD = 1.8 39.7 — — ns
\%
USART?2, location 4, IOVDD = 3.0 22.4 — — ns
\%
USARTZ2, location 5, IOVDD = 1.8 49.2 — — ns
\
USART2, location 5, IOVDD = 3.0 30.0 — — ns
\
All other USARTSs and locations, 45.5 — — ns
IOVDD =1.8V
All other USARTSs and locations, 34.4 — — ns
IOVDD =3.0V
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Parameter Test Condition

MISO hold time 1 3 tH i USART2, location 4, IOVDD = 1.8 -11.6 — — ns
\Y

USARTZ2, location 4, IOVDD = 3.0 -11.6 — — ns
\%

USART?2, location 5, IOVDD = 1.8 -9.1 — — ns
\%

USART2, location 5, IOVDD = 3.0 -9.1 — — ns
\Y

All other USARTSs and locations, -7.9 — — ns
IOVDD =1.8V

All other USARTSs and locations, -7.9 — — ns
IOVDD =3.0V

Note:
1. Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0).
2.tHEpPERCLK is one period of the selected HFPERCLK.
3. Measurement done with 8 pF output loading at 10% and 90% of Vpp (figure shows 50% of Vpp).

CS V; tcs_mo //

<« tsckL_mo 7

SCLK =\
CLKPOL =0 3 M
tsck
SCLK
CLKPOL = 1 —/_w

//

MOS| 4 X/

tsu_mi tH_mi

MISO X X X ”//”

Figure 4.1. SPI Master Timing Diagram
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SPI Slave Timing

Table 4.34. SPI Slave Timing

Parameter Symbol Test Condition Min Typ Max Unit
SCLK period 132 tscLk 6* — — ns
tHFPERCLK
SCLK high time 32 tscik_Hi 25* — — ns
tHFPERCLK
SCLK low time' 32 tscLk_Lo 25* — — ns
tHFPERCLK
CS active to MISO ' 3 tcs_AcT_wmi 20 — 70 ns
CS disable to MISO 13 tcs_pis_mi 15 — 135 ns
MOSI setup time 13 tsu_mo 4 — - ns
MOSI hold time 132 tH_mo 7 — — ns
SCLK to MISO 132 tscLk_wmi 15+1.5* — 45+25* ns
tHFPERCLK tHFPERCLK
Note:
1. Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0).
2.tHFPERCLK IS one period of the selected HFPERCLK.
3. Measurement done with 8 pF output loading at 10% and 90% of Vpp (figure shows 50% of Vpp).

CS \j tcs_acT mi // 3/
: 7 < )
D N tcs_pis_mi

CLKPOL =0 § _ tscikhi . Iscik o
CLKPOL = 1 < ST ) N— tscik

tH.Mo '«

MOSI >< >>< ///// l X

i
tscLk_mi

MISO —————— > ”//”X —

Figure 4.2. SPI Slave Timing Diagram
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4.1.24 External Bus Interface (EBI)

EBI Write Enable Output Timing

Timing applies to both EBI_WEn and EBI_NANDWER for all addressing modes and both polarities. All numbers are based on route
locations 0,1,2 only (with all EBI alternate functions using the same location at the same time). Timing is specified at 10% and 90% of
I0VDD, 25 pF external loading, and slew rate for all GPIO set to 6.

Table 4.35. EBI Write Enable Timing

Parameter Symbol Test Condition Min Typ Max Unit
Output hold time, from trail- | ton_wen IOVDD 2 1.62V -21.66 + — — ns
ing EBI_WEn / EBI_NAND- (WRHOLD
WEn edge to EBI_AD, * tiHFCOR-
.EBI—.A’ EBI_CSn, EBI_BLn ECLK{)
invalid
IOVDD 23.0V -12.24 + — — ns
(WRHOLD
* tHFCOR-
ECLK)
Output setup time, from tosu_wen IOVDD 21.62V -11.12 + — — ns
EBI_AD, EBI_A, EBI_CSn, (WRSET-
EBI_BLn valid to leading UP *
EBI_WEn / EBI_NANDWER tHFCOR-
edge'’ ECLK)
IOVDD 23.0V -9.52 + — — ns
(WRSET-
up *
tHFCOR-
ECLK)
EBI_WEn / EBI_NANDWER | twipTH_WEn IOVDD 2 1.62V -5.81 + — — ns
pulse width' ((WRSTRB
+1)*
tHFCOR-
ECLK)
IOVDD 23.0V -4.04 + — — ns
((WRSTRB
+1)*
tHFCOR-
ECLK)
Note:
1. The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFWE=0. The leading edge of
EBI_WEn can be moved to the right by setting HALFWE=1. This decreases the length of typtH_wen and increases the length of
tosu_wen by 172 * tyrcLkNODIV-
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WRSETUP WRSTRB WRHOLD
©1,2.) | 1,23.) | ©1,2.)
EBI_BL[N-1:0] EBI_BL
" tosu_wen > " toH_wen
EBI_A[N-1:0] EBI_A
" tosu_WEn > toH wen |
EBI_AD[15:0] DATA[15:0]
"~ tosu_wEn > toH_wen ||
EBI.CSn | -
"~ tosu_wEn > "~ toH_WEn >
EBI_WEn ' twiDTH_WEn

Figure 4.3. EBI Write Enable Output Timing Diagram
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EBI Address Latch Enable Output Timing

Timing applies to multiplexed addressing modes D8A24ALE and D16A16ALE for both polarities. All numbers are based on route loca-
tions 0,1,2 only (with all EBI alternate functions using the same location at the same time). Timing is specified at 10% and 90% of
I0VDD, 25 pF external loading, and slew rate for all GPIO set to 6.

Table 4.36. EBI Address Latch Enable Output Timing

Parameter Test Condition
Output hold time, from trail- | ton_aALER IOVDD 2 1.62V -21.68 + — — ns
ing EBI_ALE edge to (ADDR-
EBI_AD invalid' 2 HOLD *
tHFCOR-
ECLK)
IOVDD 2 3.0V -10.93 + — — ns
(ADDR-
HOLD *
tHFCOR-
ECLK)
Output setup time, from tosu_ALEn IOVDD 21.62V -11.25 — — ns
EBI_AD valid to leading
EBI_ALE edge IOVDD 23.0V -8.63 — —_ ns
EBI_ALEn pulse width' twiDTH_ALEn IOVDD 2 1.62V -3.94 + — — ns
((ADDR-
SETUP +
1)*
tHFCOR-
ECLK{})
IOVDD =2 3.0V -2.57 + — — ns
((ADDR-
SETUP +
1)*
tyHFCOR-
ECLK{})
Note:

1. The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFALE=0. The trailing edge of
EBI_ALEn can be moved to the left by setting HALFALE=1. This decreases the length of twptH_aLen and increases the length of
tosu_ALEn bY tHFcoRECLK - 1/2 * tHFCLKNODIV-

2. The figure shows a write operation. For a multiplexed read operation the address hold time is controlled via the RDSETUP state
instead of via the ADDRHOLD state.
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EBI_AD[15:0]

EBI_ALE

EBI_CSn

EBI_WEn

silabs.com | Building a more connected world.

ADDRSETUP ADDRHOLD WRSETUP WRSTRB WRHOLD
(1,23, ..) 0,1,2,..) 0,1,2,..) (1,2,3,.) 0,1,2,..)
ADDR[16:1] DATA[15:0]
— P tWIDTH_ALEn
N\ tWIDTH_ALEn

tosu_ALEn

Figure 4.4. EBI Address Latch Enable Output Timing Diagram
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EBI Read Enable Output Timing

Timing applies to both EBI_REn and EBI_NANDRER for all addressing modes and both polarities. Output timing for EBI_AD applies
only to multiplexed addressing modes D8A24ALE and D16A16ALE. All numbers are based on route locations 0,1,2 only (with all EBI
alternate functions using the same location at the same time). Timing is specified at 10% and 90% of IOVDD, 25 pF external loading,
and slew rate for all GPIO set to 6.

Table 4.37. EBI Read Enable Output Timing

Parameter Test Condition
Output hold time, from trail- | toH_Rren IOVDD 21.62V -22.70 + — ns
ing EBI_REn / EBI_NAN- (RDHOLD *
DREn edge to EBI_AD, tHFCOR-
EBI_A, EBI_CSn, EBI_BLn ECLK)
invalid
IOVDD 23.0V -12.60 + — ns
(RDHOLD *
tHFCOR-
ECLK)
Output setup time, from tosu_REn IOVDD 21.62V -11.49 + — ns
EBI_AD, EBI_A, EBI_CSn, (RDSETUP
EBI_BLn valid to leading *tHFCOR-
EBI_REn / EBI_NANDREN ECLK)
edge
IOVDD 23.0V -10.04 + — ns
(RDSETUP
* tHFCOR-
ECLK)
EBI_REn pulse width' 2 twiDTH_REN IOVDD 21.62 V -5.34 + — ns
((RDSTRB
+1)*
tHFCOR-
ECLK)
IOVDD 23.0V -3.21 + — ns
((RDSTRB
+1)*
tHFCOR-
ECLK)
Note:

1. The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFRE=0. The leading edge of
EBI_REn can be moved to the right by setting HALFRE=1. This decreases the length of tyipTH_ren and increases the length of
tosu_ren by 1/2 * thrcLkNODIV-

2.When page mode is used, RDSTRB is replaced by RDPA for page hits.
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RDSETUP RDSTRB RDHOLD
©0,1,2,..) 1,2,3,..) ©0,1,2,..)
EBI_BL[1:0] : EBI_BL @
< tsu_Ren < tH_REn
EBI_A27:0] | EBI_A <z
N tsu_Ren ¢ < tH_REn
EBI_AD[15:8] | ADDR[7:0] @
< tsu_Ren » tH_REn
EB_CSn | a8
2 tsu_Rren < tH_REn
EBI_AD[7:0] :>< z X ool Xz
EBI_REn twIDTH_REn

Figure 4.5. EBI Read Enable Output Timing Diagram
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EBI TFT Output Timing

All numbers are based on route locations 0,1,2 only (with all EBI alternate functions using the same location at the same time). Timing
is specified at 10% and 90% of IOVDD, 25 pF external loading, and slew rate for all GPIO set to 6.

Table 4.38. EBI TFT Output Timing

Parameter Symbol Test Condition Min Typ Max Unit

Output hold time, EBI_DCLK | ton_pcLk IOVDD 2 1.62 V 2238 + — — ns

to EBI_AD invalid (TFTHOLD

* tHFCOR-
ECLK)

IOVvDD 2 3.0V -11.40 + — — ns
(TFTHOLD
* tHFCoR-
ECLK)

Output setup time, EBI_AD | tosu pcLk IOVDD 21.62V -10.96 + — — ns
valid to EBI_DCLK (TFTSET-
up *
tHFCOR-
ECLK)

IOVDD =23.0V -8.63 + — — ns
(TFTSET-
UP *
tHFCOR-
ECLK)

I ! ! I
| ‘
| tosu_pcik | ! toH_pcLk

I ! I

EBI_AD :X DATA[15:0] X DATA[15:0] X DATA[15:0]

Figure 4.6. EBI TFT Output Timing
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EBI Read Enable Timing Requirements

Timing applies to both EBI_REn and EBI_NANDRER for all addressing modes and both polarities. All numbers are based on route loca-
tions 0,1,2 only (with all EBI alternate functions using the same location at the same time). Timing is specified at 10% and 90% of
I0VDD, 25 pF external loading, and slew rate for all GPIO set to 6.

Table 4.39. EBI Read Enable Timing Requirements

Parameter Symbol Test Condition Min Typ Max Unit
Setup time, from EBI_AD tsu_REn IOVDD 21.62V 54.66 — — ns
valid to trailing EBI_REn
edge IOVDD23.0V 35.20 — — ns
Hold time, from trailing tH RENn IOVDD 2 1.62V -9.80 — — ns
EBI_REn edge to EBI_AD in-
valid
RDSETUP RDSTRB RDHOLD
0,1,2,..) (1,2,3,..) 0,1,2,..)
EBI_AN-1:0] _>< ADDRIN:1] Z
EBI_AD[15:0] _>< z DATA[15:0] z
EBLCSn |
tsu_Ren
EBI_REn < » >

tH_REN

Figure 4.7. EBI Read Enable Timing Requirements
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EBI Ready/Wait Timing Requirements

Timing applies to both EBI_REn and EBI_WEn for all addressing modes and both polarities. All numbers are based on route locations
0,1,2 only (with all EBI alternate functions using the same location at the same time). Timing is specified at 10% and 90% of IOVDD, 25
pF external loading, and slew rate for all GPIO set to 6.

Table 4.40. EBI Ready/Wait Timing Requirements

Parameter Symbol Test Condition Min Typ Max Unit
Setup time, from EBI_ARDY | tsy arDY IOVDD 21.62V 5442 +(3* — — ns
valid to trailing EBI_RER, tHFCOR-
EBI_WEn edge ECLK)
IOVDD 23.0V 3547 +(3* — — ns
tHFCOR-
ECLK)
Hold time, from trailing tH_ARDY IOVDD 21.62V -10.18 — — ns
EBI_REn, EBI_WEn edge to
EBI_ARDY invalid

RDSETUP RDSTRB SYNC RDHOLD
©0,1,2,..) 1,2,3,..) @) ©0,1,2,..)
EBI_RDY
EBI_AD[15:0] _>< z X oataffsio] | X
EBI.CSn |
EBI_REn < tsu_roY
O
tH_ARDY

Figure 4.8. EBI Ready/Wait Timing Requirements
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4.1.25 Ethernet (ETH)

MIl Transmit Timing

Timing is specified with 3.0 V < IOVDD < 3.8 V, 25 pF external loading, and slew rate for all GPIO set to 6 unless otherwise indicated.

Table 4.41. Ethernet MIl Transmit Timing

Parameter Test Condition

TX_CLK frequency Frx_cLk Output slew rate setto 7 — 25 — MHz
TX_CLK duty cycle DCrx_cLk 35 — 65 %
Output delay, TX_CLK to tout 0 — 25 ns
TXD[3:0], TX_EN, TX_ER

TX_CLK / \ / \

TXD[3:0], XXX
TX EN,TX ER—

tout

Figure 4.9. Ethernet MIl Transmit Timing
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MIl Receive Timing

Timing is specified with 3.0 V < IOVDD < 3.8 V, 25 pF external loading, and slew rate for all GPIO set to 6 unless otherwise indicated.

Table 4.42. Ethernet MIl Receive Timing

Parameter Test Condition

RX_CLK frequency Frx_cLk — 25 — MHz

RX_CLK duty cycle DCRrx_cLk 35 — 65 %

Setup time, RXD[3:0], tsu 6 — — ns
RX_DV, RX_ER valid to
RX_CLK

Hold time, RX_CLK to tHD 5 — — ns
RXD[3:0], RX_DV, RX_ER
change

RX_CLK / \ / -

RXDI[3:0],
RX_DV, RX_ER

A
A

tsu tHp

Figure 4.10. Ethernet MIl Receive Timing

RMII Transmit Timing

Timing is specified with 3.0 V < IOVDD < 3.8 V, 25 pF external loading, and slew rate for all GPIO set to 6 unless otherwise indicated.

Table 4.43. Ethernet RMII Transmit Timing

Parameter Test Condition

REF_CLK frequency FREF CLK Output slew rate setto 7 — 50 — MHz
REF_CLK duty cycle DCREeF_cLK 35 — 65 %
Output delay, REF_CLK to |toyrt 2.3 — 141 ns
TXD[1:0], TX_EN

REF_CLK / \ / | I

TXD[1:0], TX_EN XXX

tout

Figure 4.11. Ethernet RMII Transmit Timing
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RMIl Receive Timing
Timing is specified with 3.0 V < IOVDD < 3.8 V, 25 pF external loading, and slew rate for all GPIO set to 6 unless otherwise indicated.

Table 4.44. Ethernet RMII Receive Timing

Parameter Symbol Test Condition Min Typ Max Unit
REF_CLK frequency FREF CLK Output slew rate set to 7 — 50 — MHz
REF_CLK duty cycle DCReF_cLK 35 — 65 %
Setup time, RXD[1:0], tsu 4 — — ns
CRS_DV, RX_ER valid to

REF_CLK

Hold time, REF_CLK to tHD 2 — — ns
RXD[1:0], CRS_DV, RX_ER

change

REF_CLK / \ / \
CRS_DV. RX ER XX oo

tsu tHp

A

Figure 4.12. Ethernet RMIl Receive Timing
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4.1.26 Serial Data I/O Host Controller (SDIO)

SDIO DS Mode Timing

Timing is specified for route location 0 at 3.0 V I0VDD with voltage scaling disabled and slew rate for all GPIO set to 6.

Table 4.45. SDIO DS Mode Timing

Parameter Test Condition

Clock frequency during data | Fsp cLk CL<10pF 0 — 25 MHz
transfer

Clock low time twi CL <10 pF 18 — 20 ns
Clock high time twH CL=<10pF 18 — 20 ns
Clock rise time tr CL<10pF 1.69 3.23 — ns
Clock fall time tr CL <10 pF 1.42 2.79 — ns
Input setup time, CMD, tisu CL=<10pF 6 — — ns

DAT[0:3] valid to SD_CLK

Input hold time, SD_CLK to |ty CL<10pF 0 — — ns
CMD, DAT[0:3] change

Output delay time, SD_CLK |topLy CL <40 pF 0 — 14 ns
to CMD, DATJ0:3] valid

Output hold time, SD_CLK to | ton CL<40pF 5 — — ns
CMD, DAT[0:3] change
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SD _CLK 4 \?‘ ! \—

CMD, |
DATI[0:3] Not Valid | Valid Not Valid

Input Timing

ok | }\ | R_

| tooLy (max) i tor (min)
H—>: > ¢
CMD,
DATI[0:3] Not Valid X Valid X Not Valid
| |
|
Output Timing

Figure 4.13. SDIO DS Mode Timing
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SDIO HS Mode Timing

Timing is specified for route location 0 at 3.0 V IOVDD with voltage scaling disabled and slew rate for all GPIO set to 6.

Table 4.46. SDIO HS Mode Timing

Parameter Symbol Test Condition Min Typ Max Unit
Clock frequency during data | Fsp cLk CL <10 pF 0 — 50 MHz
transfer

Clock low time twi C_ <10 pF 9 — 10 ns
Clock high time twH C_<10pF 9 — 10 ns
Clock rise time tr CL<10pF 1.69 3.23 — ns
Clock fall time tr C_ <10 pF 1.42 2.79 — ns
Input setup time, CMD, tisu CL<10pF 6 — — ns

DAT[0:3] valid to SD_CLK

Input hold time, SD_CLKto |ty CL=<10pF 2.5 — — ns
CMD, DAT[0:3] change

Output delay time, SD_CLK | topLy CL<25pF 0 — 13 ns
to CMD, DAT[0:3] valid

Output hold time, SD_CLK to | ton CL<25pF 2 — — ns
CMD, DAT[0:3] change
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tw twH
< > < >
| | |
| |
SD_CLK , \ ! \
| | |
I I I
o otsu 1 tH
>
| |
CMD, |
DAT[0:7] Not Valid Valid Not Valid
; .
|
Input Timing

SD_CLK 4:/ \ :/ \—

!
: tooLy (max) | ton (min)
< > >
I |
CMD, . _ | .
DATI[0:7] Not Valid | Valid Not Valid
| |
|
Output Timing

Figure 4.14. SDIO HS Mode Timing
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SDIO SDR Mode Timing

Timing is specified for route location 0 at 1.8 V IOVDD with voltage scaling disabled and slew rate for SD_CLK set to 7, all other GPIO

set to 6.
Table 4.47. SDIO SDR Mode Timing

Parameter Symbol Test Condition Min Typ Max Unit
Clock frequency during data | Fsp cLk Loading on SD_CLK = 10 pF 0 — 25 MHz
transfer

Clock low time twi Loading on SD_CLK = 10 pF 18 — 20 ns
Clock high time twH Loading on SD_CLK =10 pF 18 — 20 ns
Clock rise time tr Loading on SD_CLK = 10 pF 0.99 4.68 — ns
Clock fall time tr Loading on SD_CLK = 10 pF 0.90 3.64 — ns
Input setup time, CMD, tisu Loading on CMD, DAT[0:3] = 10 6 — — ns
DAT[0:3] valid to SD_CLK pF

Input hold time, SD_CLK to |ty Loading on CMD, DAT[0:3] = 5 pF 1.5 — — ns
CMD, DAT[0:3] change

Output delay time, SD_CLK | topLy Loading on CMD, DAT[0:3] = 40 0 — 35 ns
to CMD, DATI0:3] valid pF

Output hold time, SD_CLK to | toy Loading on CMD, DAT[0:3] = 40 0.8 — — ns
CMD, DAT[0:3] change pF
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tw twH
< > < >
| | |
| |
SD_CLK , \ ! \
| | |
I I I
o otsu 1 tH
>
| |
CMD, |
DAT[0:7] Not Valid Valid Not Valid
; .
|
Input Timing

SD_CLK 4:/ \ :/ \—

!
: tooLy (max) | ton (min)
< > >
I |
CMD, . _ | .
DATI[0:7] Not Valid | Valid Not Valid
| |
|
Output Timing

Figure 4.15. SDIO SDR Mode Timing
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SDIO DDR Mode Timing

Timing is specified for route location 0 at 1.8 V I0VDD with voltage scaling disabled and slew rate for all GPIO set to 6.

Table 4.48. SDIO DDR Mode Timing

Parameter Test Condition

Clock frequency during data | Fsp cLk CL <10 pF 0 — 25 MHz
transfer

Clock low time twi C_ <10 pF 18 — 20 ns
Clock high time twH CL=<10pF 18 — 20 ns
Clock rise time tr CL<10pF 1.69 6.52 — ns
Clock fall time tr C_ <10 pF 1.42 4.96 — ns
Input setup time, CMD valid |tisy CL<10pF 6 — — ns
to SD_CLK

Input hold time, SD_CLK to |ty CL=<10pF 1.8 — — ns
CMD change

Output delay time, SD_CLK | topLy CL<30pF 0 — 16 ns
to CMD valid

Output hold time, SD_CLK to | ton CL<15pF 0.8 — — ns
CMD change

Input setup time, DATI[0:3] tisu2x C_L <10 pF 6 — — ns
valid to SD_CLK

Input hold time, SD_CLK to | tj4ox CL<10pF 1.5 — — ns
DATI[0:3] change

Output delay time, SD_CLK | topLy2x CL<25pF 0 — 16 ns
to DATI[0:3] valid

Output hold time, SD_CLK to | ton2x CL<15pF 0.8 — — ns
DATI[0:3] change

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 89




EFM32GG11 Family Data Sheet
Electrical Specifications

| & twh i twe »

SD_CLK "' \ /’ \
| ! :
tlsuzx: tiH2x tisuax ! tiH2x [

i, > >
|

DAT[0:3] xxxx | Valid mXXXX I Valid lxxxx Valig | xxxx | Valid XXXX

., tisu tH .
| |
I 1
CMD Not Valid X Valid X Not Valid
I ;
Input Timing
| twH . twi |
SD CLK '( \ X \
|
itODLYZX (max) .  topLyax (Max), i
|
ItopLyax (min) : | topLyax (min), :
!4—>| I <P I :
| |
DATI[0:3] xxxx | Valid m xxxx | Valid l XXXX ri Valid | xxxx | Valid XXXX
N 1
: ''tooLy (max) ! : ton (min)
¢ g :<—>:
|
CMD Not Valid X Valid X Not Valid
[ |
Output Timing

Figure 4.16. SDIO DDR Mode Timing
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SDIO MMC Legacy Mode Timing

Timing is specified for route location 0 at 3.0 V IOVDD with voltage scaling disabled and slew rate for SD_CLK set to 7, all other GPIO

set to 6.
Table 4.49. SDIO MMC Legacy Mode Timing

Parameter Symbol Test Condition Min Typ Max Unit
Clock frequency during data | Fsp cLk C_ <30 pF 0 — 25 MHz
transfer

Clock low time twi C_ <30 pF 18 — 20 ns
Clock high time twH CL<30pF 18 — 20 ns
Clock rise time tr CL<30pF 1.96 3.87 — ns
Clock fall time te C_ <30 pF 1.67 3.31 — ns
Input setup time, CMD, tisu C_L <30 pF 8 — — ns

DAT[0:7] valid to SD_CLK

Input hold time, SD_CLK to |ty CL <30 pF 8.3 — — ns
CMD, DAT[0:3] change

Output delay time, SD_CLK | topLy CL<30pF 0 — 36 ns
to CMD, DAT[0:7] valid

Output hold time, SD_CLK to | ton CL <30 pF 3 — — ns
CMD, DAT[0:7] change
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tw twH
< > < >
| | |
| |
SD_CLK , \ ! \
| | |
I I I
o otsu 1 tH
>
| |
CMD, |
DAT[0:7] Not Valid Valid Not Valid
; .
|
Input Timing

SD_CLK 4:/ \ :/ \—

!
: tooLy (max) | ton (min)
< > >
I |
CMD, . _ | .
DATI[0:7] Not Valid | Valid Not Valid
| |
|
Output Timing

Figure 4.17. SDIO MMC Legacy Mode Timing
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SDIO MMC SDR Mode Timing at 1.8 V

Timing is specified for route location 0 at 1.8 V IOVDD with voltage scaling disabled and slew rate for SD_CLK set to 7, all other GPIO

set to 6.
Table 4.50. SDIO MMC SDR Mode 1.8V Timing

Parameter Symbol Test Condition Min Typ Max Unit
Clock frequency during data | Fsp cLk C_ <30 pF 0 — 25 MHz
transfer

Clock low time twi C_ <30 pF 18 — 20 ns
Clock high time twH CL<30pF 18 — 20 ns
Clock rise time tr CL<30pF 1.96 8.27 — ns
Clock fall time te C_ <30 pF 1.67 6.90 — ns
Input setup time, CMD, tisu C_L <30 pF 5.3 — — ns

DAT[0:7] valid to SD_CLK

Input hold time, SD_CLK to |ty CL <30 pF 25 — — ns
CMD, DAT[0:3] change

Output delay time, SD_CLK | topLy CL<30pF 0 — 16 ns
to CMD, DAT[0:7] valid

Output hold time, SD_CLK to | ton CL <30 pF 3 — — ns
CMD, DAT[0:7] change
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tw twH
< > < >
| | |
| |
SD_CLK , \ ! \
| | |
I I I
tsu 1 tH
>
| |
CMD, |
DAT[0:7] Not Valid Valid Not Valid
; .
|
Input Timing

i
SD_CLK /

|

[

!
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< > >
I |
CMD, . _ | .
DATI[0:7] Not Valid | Valid Not Valid
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|
Output Timing
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SDIO MMC SDR Mode Timing at 3.0 V

Timing is specified for route location 0 at 3.0 V IOVDD with voltage scaling disabled and slew rate for SD_CLK set to 7, all other GPIO

set to 6.
Table 4.51. SDIO MMC SDR Mode 3V Timing

Parameter Symbol Test Condition Min Typ Max Unit
Clock frequency during data | Fsp cLk C_ <30 pF 0 — 50 MHz
transfer

Clock low time twi C_ <30 pF 9 — 10 ns
Clock high time twH CL<30pF 9 — 10 ns
Clock rise time tr CL<30pF 1.96 3.87 — ns
Clock fall time te C_ <30 pF 1.67 3.31 — ns
Input setup time, CMD, tisu C_L <30 pF 5.3 — — ns

DAT[0:7] valid to SD_CLK

Input hold time, SD_CLK to |ty CL <30 pF 25 — — ns
CMD, DAT[0:3] change

Output delay time, SD_CLK | topLy CL<30pF 0 — 16 ns
to CMD, DAT[0:7] valid

Output hold time, SD_CLK to | ton CL <30 pF 3 — — ns
CMD, DAT[0:7] change
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tw twH
< > < >
| | |
| |
SD_CLK , \ ! \
| | |
I I I
o otsu 1 tH
>
| |
CMD, |
DAT[0:7] Not Valid Valid Not Valid
; .
|
Input Timing

SD_CLK 4:/ \ :/ \—

!
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I |
CMD, . _ | .
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Output Timing

Figure 4.19. SDIO MMC SDR Mode Timing
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SDIO MMC DDR Mode Timing

Timing is specified for route location 0 at 3.0 V or 1.8 V IOVDD with voltage scaling disabled and slew rate for SD_CLK set to 7, all
other GPIO set to 6.

Table 4.52. SDR MMC DDR Mode Timing

Parameter Test Condition

Clock frequency during data | Fsp cLk CL <20 pF 0 — 25 MHz

transfer

Clock low time twi CL <20 pF 18 — 20 ns

Clock high time twH CL<20pF 18 — 20 ns

Clock rise time tr C_L <20 pF, 3.0V IOVDD 1.13 2.37 — ns
CL<20pF, 1.8V IOVDD 1.13 5.21 — ns

Clock fall time te CL<20pF, 3.0VIOVDD 1.01 2.02 — ns
CL=<20pF, 1.8V IOVDD 1.01 4.10 — ns

Input setup time, CMD valid |ty CL <20 pF 5.3 — — ns

to SD_CLK

Input hold time, SD_CLK to |ty CL<20pF 2.5 — — ns

CMD change

Output delay time, SD_CLK |topLy CL <20 pF 0 — 16 ns

to CMD valid

Output hold time, SD_CLK to | toy CL <20 pF 3 — — ns

CMD change

Input setup time, DAT[0:7] tisu2x CL <20 pF 5.3 — — ns

valid to SD_CLK

Input hold time, SD_CLK to | tjqox CL <20 pF 2.5 — — ns

DATI[0:7] change

Output delay time, SD_CLK | topLy2x C_ <20 pF 0 — 16 ns

to DAT[0:7] valid

Output hold time, SD_CLK to | ton2x CL<20pF 3 — — ns

DATI[0:7] change
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Figure 4.20. SDIO MMC DDR Mode Timing
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4.1.27 Quad SPI (QSPI)

QSPI SDR Timing

Timing is specified at 3.0 V minimum I0VDD with voltage scaling disabled, route location 0 only, TX DLL = 23, RX DLL = 50, 25 pF
loading per GPIO, and slew rate for all GPIO set to 6.

Table 4.53. QSPI SDR Mode Timing

Parameter Test Condition

SCLK frequency FscLk — — 30 MHz
Output valid tov — — 12.2 ns
Output hold ton -1.6 — — ns
Input setup tsu 10.9 — — ns
Input hold tH 9.6 — — ns

DQx Output Timing
tov
SCLK \ /
toH
D e o
DQx

DQx Input Timing

sCLK |\ /

tsu th

DQx —(

Figure 4.21. QSPI SDR Timing Diagrams
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QSPI DDR Timing

Timing is specified at 3.0 V minimum I0VDD with voltage scaling disabled, route location 0 only, TX DLL = 43, RX DLL = 87, 25 pF
loading per GPIO, and slew rate for all GPIO set to 6.

Table 4.54. QSPI DDR Mode Timing

Parameter Symbol Test Condition Min Typ Max Unit
SCLK frequency FscLk — — 15 MHz
Output valid tov — — 24.5 ns
Output hold ton 2.0 — — ns
Input setup tsu 20.8 — — ns
Input hold tH -1.5 — — ns

DQx Output Timing

tov tov
SCLK \ / \
toH toH
D e <
DQx

DQx Input Timing

SCLK / \

tsu th tsu tH

DQx

Figure 4.22. QSPI DDR Timing Diagrams
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5. PinD

5.1 EFM32GG11B8xx in BGA192 Device Pinout

efinitions

Pin Al index

12

13

14 15 16

SRSRSRSRSE SR SRR CECROR TR VR PR DR
CESRSRUASESEVRGRE CRUR LR TR VR TR GR S
OESCESESRCR R R RO UR SRR R SRR S
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Figure 5.1. EFM32GG11B8xx in BGA192 Device Pinout

The following table provides package pin connections and general descriptions of pin functionality. For detailed information on the sup-

ported features for each GPIO pin, see 5.3 GPIO Functionality Table or 5.4 Alternate Functionality Overview.

Table 5.1. EFM32GG11B8xx in BGA192 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description
PA15 A1 GPIO PE15 A2 |GPIO
PE14 A3 |GPIO PE13 A4 |GPIO
PE12 A5 |GPIO PE11 A6 | GPIO
PE10 A7 |GPIO PE9 A8 |GPIO
PES8 A9 |GPIO PI9 A10 | GPIO (5V)
PI6 A11 | GPIO (5V) PF14 A12 | GPIO (5V)

silabs.com | Building a more connected world.

Preliminary Rev. 0.5 | 101




EFM32GG11 Family Data Sheet
Pin Definitions

Pin Name Pin(s) Description Pin Name Pin(s) Description
VBUS A13 g%ﬁéﬂfﬁigna' and auxiliary input to PF11 A14 | GPIO (5V)
PF10 A15 | GPIO (5V) PFO A16 | GPIO (5V)

PAO B1 GPIO PD11 B2 |GPIO
PD10 B3 |GPIO PD9 B4 |GPIO
PF9 B5 |GPIO PF8 B6 |GPIO
PF7 B7 |GPIO PF6 B8 |GPIO
PI11 B9 | GPIO (5V) PI8 B10 |GPIO (5V)
PF5 B11 |GPIO PF13 B12 | GPIO (5V)
PF3 B13 |GPIO PF2 B14 |GPIO

Decoupling for 5 V regulator and regu-
PF1 B15 |GPIO (5V) VREGO B16 | lator output. Power for USB PHY in
USB-enabled OPNs

PA1 C1 GPIO PD12 C2 |GPIO

PD14 C3 |GPIO (5V) PD13 C4 |GPIO (5V)

PI15 C5 |GPIO (5V) P14 C6 |GPIO (5V)

PI13 C7 |GPIO (5V) PI12 C8 |GPIO (5V)

PI10 C9 |GPIO (5V) PI7 C10 |GPIO (5V)

PF15 C11 | GPIO (5V) PF12 C12 |GPIO

PF4 C13 |GPIO PC15 C14 | GPIO (5V)

PC14 C15 |GPIO (5V) VREGI C16 |Inputto 5V regulator.
PA2 D1 GPIO PGO D2 |GPIO (5V)

PD15 D3 | GPIO (5V) PC13 D14 |GPIO (5V)

PC12 D15 |GPIO (5V) PC11 D16 |GPIO (5V)

PA3 E1 GPIO PG2 E2 |GPIO (5V)

PG1 E3 |GPIO (5V) PC10 E14 |GPIO (5V)

PC9 E15 |GPIO (5V) PC8 E16 |GPIO (5V)

PA4 F1 GPIO PG4 F2 GPIO (5V)

PG3 F3 GPIO (5V) I0vDD2 gg Digital IO power supply 2.
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Pin Name Pin(s) Description Pin Name Pin(s) Description
F8
G8
G9
H6
H7
H8
H9
H10
F7 H11
I0VDD1 G7 Digital 10 power supply 1. VSS J6 Ground
J7
J8
J9
J10
J11
K8
K9
L8
L9
F10
F11
G10
G11
K6
NC F9 No Connect. I0vDDO }5170 Digital 10 power supply 0.
K11
L6
L7
L10
L11
PI5 F14 | GPIO (5V) Pl4 F15 |GPIO (5V)
PI3 F16 |GPIO (5V) PA5 G1 GPIO
PG6 G2 |GPIO (5V) PG5 G3 | GPIO (5V)
PI2 G14 | GPIO (5V) PI1 G15 |GPIO (5V)
PIO G16 |GPIO (5V) PAG H1 GPIO
PG8 H2 GPIO (5V) PG7 H3 | GPIO (5V)
PES5 H14 |GPIO PE6 H15 |GPIO
PE7 H16 |GPIO PG11 J1 GPIO (5V)
PG10 J2 GPIO (5V) PG9 J3 GPIO (5V)
PE3 J14 | GPIO PE4 J15 | GPIO
Decouple output for on-chip voltage
DECOUPLE J16 | regulator. An external decoupling ca- PG14 K1 GPIO
pacitor is required at this pin.
PG13 K2 GPIO PG12 K3 GPIO
PE1 K14 |GPIO (5V) PE2 K15 |GPIO
DVDD K16 | Digital power supply. PG15 L1 GPIO (5V)
PB15 L2 GPIO (5V) PBO L3 GPIO
PEO L14 | GPIO (5V) PC7 L15 |GPIO
VREGVDD L16 | Voltage regulator VDD input PB1 M1 GPIO
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Pin Name Pin(s) Description Pin Name Pin(s) Description
PB2 M2 | GPIO PB3 M3 |GPIO
PC6 M14 | GPIO VREGVSS | 1% |Voltage regulator VSS
VREGSW M16 | DCDC regulator switching node PB4 N1 GPIO
PB5 N2 |GPIO PB6 N3 |GPIO
PD5 N14 |GPIO PD4 N15 |GPIO
PCO P1 GPIO (5V) PC1 P2 | GPIO (5V)
PC2 P3 | GPIO (5V) PA8 P4 |GPIO
PA11 P5 |GPIO PA13 P6 | GPIO (5V)
PB9 P7 | GPIO (5V) PB12 P8 |GPIO
PH2 P9 |GPIO (5V) PH5 P10 |GPIO
PH8 P11 | GPIO (5V) PH11 P12 | GPIO (5V)
PH13 P13 | GPIO (5V) PDO P14 | GPIO (5V)
PD3 P15 |GPIO PD8 P16 |GPIO
PB7 R1 GPIO PC3 R2 | GPIO (5V)
PC5 R3 |GPIO PA9 R4 |GPIO
Reset input, active low. To apply an ex-
Brown-Out Detector Enable. This pin ternal reset source to this pin, it is re-
BODEN R5 may be left disconnected or tied to RESETn R6 quired to only drive this pin low during
AVDD. reset, and let the internal pull-up ensure
that reset is released.
PB10 R7 | GPIO (5V) PHO R8 | GPIO (5V)
PH3 R9 |GPIO (5V) PH6 R10 |GPIO
PH9 R11 | GPIO (5V) PH12 R12 | GPIO (5V)
PH14 R13 | GPIO (5V) PH15 R14 | GPIO (5V)
PD2 R15 | GPIO (5V) PD7 R16 |GPIO
PB8 T1 GPIO PC4 T2 GPIO
PA7 T3 GPIO PA10 T4 GPIO
PA12 T5 GPIO (5V) PA14 T6 GPIO
PB11 T7 GPIO PH1 T8 |GPIO (5V)
PH4 T9 GPIO PH7 T10 |GPIO (5V)
PH10 T11 | GPIO (5V) PB13 T12 |GPIO
PB14 T13 |GPIO AVDD T14 | Analog power supply.
PD1 T15 |GPIO PD6 T16 |GPIO
Note:

1. GPIO with 5V tolerance are indicated by (5V).

2.The pins PD13, PD14, and PD15 will not be 5V tolerant on all future devices. In order to preserve upgrade options with full hard-
ware compatibility, do not use these pins with 5V domains.

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 104




EFM32GG11 Family Data Sheet
Pin Definitions

5.2 EFM32GG11B8xx in QFP100 Device Pinout

Pin 1 index
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Figure 5.2. EFM32GG11B8xx in QFP100 Device Pinout

The following table provides package pin connections and general descriptions of pin functionality. For detailed information on the sup-
ported features for each GPIO pin, see 5.3 GPIO Functionality Table or 5.4 Alternate Functionality Overview.

Table 5.2. EFM32GG11B8xx in QFP100 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description

PAO 1 GPIO PA1 2 GPIO

PA2 3 GPIO PA3 4 GPIO

PA4 5 GPIO PA5 6 GPIO
8
17

PAG6 7 GPIO I0VDDO 31 Digital 10 power supply 0.
44
82

PBO 9 GPIO PB1 10 GPIO
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Pin Name Pin(s) Description Pin Name Pin(s) Description
PB2 11 GPIO PB3 12 GPIO
PB4 13 GPIO PB5 14 GPIO
16
PB6 15 |GPIO vss 22 | Ground
83
PCO 18 GPIO (5V) PC1 19 GPIO (5V)
PC2 20 GPIO (5V) PC3 21 GPIO (5V)
PC4 22 GPIO PC5 23 GPIO
PB7 24 GPIO PB8 25 |GPIO
PA7 26 GPIO PA8 27 GPIO
PA9 28 GPIO PA10 29 GPIO
PA11 30 GPIO PA12 33 GPIO (5V)
PA13 34 GPIO (5V) PA14 35 |GPIO
Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
RESETn 36 quired to only drive this pin low during PB9 37 GPIO (5V)
reset, and let the internal pull-up ensure
that reset is released.
PB10 38 GPIO (5V) PB11 39 |GPIO
PB12 40 GPIO AVDD 41 Analog power supply.
PB13 42 GPIO PB14 43 GPIO
PDO 45 GPIO (5V) PD1 46 GPIO
PD2 47 GPIO (5V) PD3 48 GPIO
PD4 49 GPIO PD5 50 GPIO
PD6 51 GPIO PD7 52 GPIO
PD8 53 GPIO PC7 54 GPIO
VREGVSS 55 Voltage regulator VSS VREGSW 56 DCDC regulator switching node
VREGVDD 57 Voltage regulator VDD input DVDD 58 Digital power supply.
Decouple output for on-chip voltage
DECOUPLE 60 regulator. An external decoupling ca- PE1 61 GPIO (5V)
pacitor is required at this pin.
PE2 62 GPIO PE3 63 GPIO
PE4 64 GPIO PE5 65 |GPIO
PE6 66 GPIO PE7 67 GPIO
PC8 68 GPIO (5V) PC9 69 | GPIO (5V)
PC10 70 GPIO (5V) PC11 71 GPIO (5V)
Decoupling for 5 V regulator and regu-
VREGI 72 Input to 5 V regulator. VREGO 73 lator output. Power for USB PHY in
USB-enabled OPNs
PF10 74 GPIO (5V) PF11 75 | GPIO (5V)
PFO 76 GPIO (5V) PF1 77 GPIO (5V)
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Pin Name Pin(s) Description

Pin Name

Pin(s)

Description

PE2 78 GPIO VBUS 79 l;?/l?:ﬁg/glill.;?of‘ignal and auxiliary input to
PF12 80 |GPIO PF5 81 GPIO
PF6 84 |GPIO PF7 85 |GPIO
PF8 86 |GPIO PF9 87 |GPIO
PD9 88 |GPIO PD10 89 |GPIO
PD11 90 |GPIO PD12 91 GPIO
PE8 92 |GPIO PE9 93 |GPIO
PE10 94 |GPIO PE11 95 |GPIO
PE12 96 |GPIO PE13 97 |GPIO
PE14 98 |GPIO PE15 99 |GPIO
PA15 100 |GPIO
Note:
1. GPIO with 5V tolerance are indicated by (5V).
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5.3 GPIO Functionality Table

A wide selection of alternate functionality is available for multiplexing to various pins. The following table shows the name of each GPIO
pin, followed by the functionality available on that pin. Refer to 5.4 Alternate Functionality Overview for a list of GPIO locations available
for each function.

Table 5.3. GPIO Functionality Table

GPIO Name

Pin Alternate Functionality / Description

EBI

Timers

Communication

ETH_MIIRXCLK #0
PA15 Bt’gSYSi%ﬁgx EBI_ADO8 #0 TIM3_CC2 #0 ETH._MDIO #3 PRS_CH15 #0
- USZ2_ CLK #3
ETH_RMIITXDO #0
ETH_MIIRXD3 #0
BUSCY BUSDX TIM2_CDTI2 #2 SDIO_CMD #1 PRS_CH14 #2
PET5 LCD_SEG11 EBI_ADO7 #0 TIM3_CC1 #0 USO_RTS #0 ETM_TD3 #4
QSPI0_DQS #1
LEUO_RX #2
ETH_RMIITXD1 #0
ETH_MIIRXD2 #0
BUSDY BUSCX TIM2_CDTH #2 SDIO_CLK #1 PRS_CH13 #2
PE14 LCD_SEG10 Bl)_ADO6 #0 TIM3_CCO #0 USO_CTS #0 ETM_TD2 #4
QSPIO_SCLK #1
LEUO_ TX #2
SDIO_CLK #0 LES_ALTEX7
TIM1_CC3 #1 ETH_MIRXD1 #0 PRS_ CH2 #3
PE13 BLIJ_%CDYSBE%)X EBI_ADO5 #0 TIM2 CC2 #3 LE- | USO_TX#3US0 CS|  ACMPO_O #0
= TIMO_OUTA #4 #0 U1_RX #4 ETM_TD1 #4
12C0_SCL #6 GPIO_EMAWU5
SDIO_CMD #0 CMU_CLK1 #2
TIMA_CC2 #1 _ -
BUSDY BUSCX P Set ETH_MIIRXDO#0 | CMU_CLKIO #6
PE12 EBI_ADO4 #0 4 USO_RX #3 LES_ALTEX6
LCD_SEG8 WTIMO_CDTI2 #0
= MO CO 2 #0 | USO_CLK#0 U1 TX | PRS_CH1#3
L #412C0_SDA #6 ETM_TDO #4
SDIO_DATO #0
BUSCY BUSDX EBI_ADO3 #0 TIORgo1 #1 QSPI0_DQ7 #0 LES_ALTEXS
PET1 LCD_SEG7 EBI_CS3 #4 TiM4_CC2 #7 ETH_MIIRXDV #0 PRS_CHS3 #2
= - WTIMO_CDTI1 #0 A ETM_TCLK #4
= USO_RX #0 _
SDIO_DAT1 #0
PE10 BUSDY BUSCX EBI_ADO2 #0 Em—gg? z; QSPI0_DQ6 #0 PRS_CH2 #2
LCD_SEG6 EBI CS2 #4 Wibe-CCT#T | ETH_MIRXER#0 | GPIO_EM4WUS
= USO_TX #0
SDIO_DAT2 #0
BUSCY BUSDX EBI_ADO1 #0 TIM4_CCO #7 =
PE9 LCD_SEG5 EBI_CS1 #4 PCNT2_S1IN #1 QSPI0_DQS5 #0 PRE4CHS #2
US5_RX #0
SDIO_DAT3 #0
TIM2_CDTIO #2 _
BUSDY BUSCX EBI_ADOO #0 _ QSPI0_DQ4 #0
PES LCD_SEG4 EBI_CSO #4 P-IC—:IRIA'I"‘Z_CS%?I\f g 1 US5_TX #0 rRggEhs 8
= 12C2_SDA #0
TIM1_CC3 #7
PI9 EBI_A14 #2 TV ocs 5 US4 CS #3
TIM1_CCO #7
PI6 EBI_A11#2 TIM4_CC1 #2 US4_TX #3
WTIM3_CCO #5
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GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM1_CC1 #6
TIM4_CC1 #1
PF14 BUSDY BUSCX TMeoG2 7 12C2_SCL #4
WTIM3_CC1 #7
TIM5_CC2#6 | US5_CTS #2 U1_RX
PF11 BUSCY BUSDX | EBI_ NANDWEn#5 | WTIM3_CC2 #3 #112C2_SCL #2
PCNT2 S1IN #3 USB_DP
TIM5_CC1#6 | US5_RTS #2 U1_TX
PF10 BUSDY BUSCX EBI_ARDY #5 WTIM3_CC1#3 | #112C2 SDA#2
PCNT2_SOIN #3 USB_ DM
US2 TX #5
TIMO_CCO #4 CANO_RX #1 Z%SKA—F%H 105 :02
PFO BUSDY BUSCX EBI_A24 #1 WTIMO_CC1#4 LE- | US1 _CLK #2 LRSS O
TIMO_OUTO #2 LEUO_TX #3 > SHCLe
12C0_SDA #5 -
ETH_RMIITXEN #0
TIMO_CCO #0 Eg"t')—lg"”gﬁ%*; 1# 0 | cMu_cLk2 #0
oA BUSBY BUSAX EBI_ADO9 #0 TMO_CC1#7 | | SDIODRTOR  pRs CHO #0
LCD_SEG13 EBI_CSTFT #3 TIM3_CCO #4 e Couy PRS_CH3 #3
PCNTO__SOIN #4 (00 Rx ¥4 GPIO_EMAWUO
12C0_SDA #0
ETH_RMIICRSDV #1
SDIO_DATS5 #0
PD11 LCD_SEG30 E'E?'ﬁ%?\fc#; vﬂms?cccgz#go QSPI0_DQ2 #0
- - ETH_MIIRXD3 #2
US4_CLK #1
ETH_RMIIREFCLK
2010 LD SEG2o EBI_CS1 #0 TIM4_CC2 #5 #ggg:g—gém(f O | cMmu cLk2#5
= EBI_VSNC #1 WTIMB_CC1#0 | 5 \ieooge | CMUZCLKIO#5
US4 RX #1
ETH_RMIIRXDO #1
SDIO_DAT7 #0
PD9 LCD_SEG28 E'g?'—D%SE?\I#% vﬂw\%cgclo#:o QSPI0_DQO #0
- — ETH_MIIRXD1 #2
US4 TX #1
ETH_RMIIRXD1 #1
US2 CS #4
QSPI0_DQS #0
BUSCY BUSDX EBI_REn #4 ETH_MIIRXDO #2
PF9 LCD_SEG27 EBI_BL1 #1 TIM4_CCO#5 | ey TsutmMrTOG | ETM_TDO#1
#3'SDIO_ WP #0
UO_RTS #0 U1_CTS
#1
ETH_RMIITXEN #1
US2 CLK #4
QSPI0_CS1 #0
org BUSDY BUSCX EBI_WEn #4 TIMO_CC2 #1 ETH_MIIRXDV #2 ETM_TCLK #1
LCD_SEG26 EBI_BLO #1 TIM4_CC2 #4 ETH TSUEXTCLK | GPIO_EM4WUS
#3 SDIO_CD #0
UO_CTS #0 U1_RTS
#1
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GPIO Name

Pin Alternate Functionality / Description

EBI

Timers

Communication

ETH_RMIITXDO #1
US2 RX #4
- BUSCY BUSDX EB:EL‘BEE#%E%SB“ TIMO_CC1 #1 QSPI0_CS0 #0 PRS CH23 2
LCD_SEG25 AR TIM4_CC1 #4 ETH._MIIRXER #2 —
- US1_RX #3 U0_RX
40
ETH_RMIITXD1 #1
EBI_BLO#0 EBI_BLO|  TIMO_CCO #1 US2_TX #4
PF6 Btlggvs?ztéségx #4 EBI_BLO #5 TIM4_CCO #4 QSPI0_SCLK #0 PRS_CH22 #2
= EBI_CSTFT #1 WTIM3_CC2#5 | US1_TX#3 U0_TX
#0
PI11 US4_RTS #3
TIM1_CC2 #7
PI8 EBI_A13 #2 TV Gco 15 US4_CLK #3
EBI_REn #0 TIMO_CDTI2 #2 US2_CS #5
PF5 BUL%CDYSEJC?EX EBI_REn #5 TIM1_CC3 #6 12C2 SCL #0 PRDSB—GC'%*IM
2 EBI_A27 #1 TIM4_CCO #2 USB_VBUSEN -
TIM1_CCO #6
TIM4_CCO #1 US5_CLK #2
PF13 BUSCY BUSDX TIM5_CC1 #7 12C2_SDA #4
WTIM3_CCO #7
TIM4_CCO #0 CAN1_TX #1 CMU_CLK1 #4
PF3 BUSCY SLSDX EBI_ALE #0 TIMO_CDTIO #2 US1 CTS #2 PRS_ CHO #1
= TIMT_CC1 #5 12C2_SCL #5 ETM_TD3 #1
P T
BUSDY BUSCX EBI_ARDY #0 TIMOR-C2 #4 CANO_TX #1 ACMP1_0 #0
PF2 TIM1_CCO#5 | US1_TX#5 UO_RX
LCD._SEGO EBI_A26 #1 DBG_TDO
TIM2_CCO #3 #5 LEUO_TX #4
Prra o DBG_SWO #0
- GPIO_EM4WU4
US2_RX #5
TIMO_CCH #4 CANT RX #1 A
PF1 BUSCY BUSDX EBI_A25 #1 WTIMO_CC2 #4 LE- | US1_CS#2U0_Tx | DS SNoI0TM
TIMO_OUT1 #2 #5 LEUQ_RX #3 oo
12C0_SCL #5 -
ETH_RMIIRXD1 #0
TIMO_CCO #7 ETH_MIITXD3 #0
oA1 BUSAY BUSBX EBI_AD10 #0 TIMO_CC1 #0 SDIO_DAT1 #1 CMU_CLK1 #0
LCD_SEG14 EBI_DCLK #3 TIM3_CC1 #4 US3_RX #0 PRS_CH1 #0
PCNTO_ S1IN #4 QSPI0_CS1 #1
12C0_SCL #0
ETH_RMIIRXER #1
SDIO_DAT4 #0
PD12 LCD_SEG31 EBI_CS3 #0 TIM4_CC1 #6 QSPI0_DQ3 #0
ETH_MIIRXCLK #2
US4_CS #1
ETH_MDC #1
TIM2_CDTH #1 CANO_RX #5
PD14 EBI_NANDWERN #1 TIM3_CC2 #6 US4 _RTS #1
WTIMO_CC2 #1 US5._CS #1
12C0_SDA #3
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GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM2_CDTIO #1 ETH_MDIO #1
PD13 EBI_ARDY #1 TIM3_CCA #6 US4_CTS #1 ETM_TD1 #1
WTIMO_CC1 #1 US5_CLK #1
CAN1_TX #7
PIR US3_CS #5
CAN1_RX #7
R4 US3_CLK #5
CANO_TX #7
" g US3 RX #5
CANO_RX #7
P12 US3 TX #5
PI0 EBI_A15 #2 TIM4_CC2 #3 US4 _CTS #3
TIM1_CCA #7
PI7 EBI_A12 #2 TIM4_CC2 #2 US4 RX #3
WTIM3_CC1#5
TIM1_CC2 #6
PF15 BUSCY BUSDX TIM4_CC2 #1 I2UCs25_STIZ>)(A#§5
WTIM3_CC2 #7 =
meean | e
PF12 BUSDY BUSCX | EBI_NANDREn #5 - 12C2_SCL #3
TIM5_CCO #7 2k
WTIM3_CC2 #6 -
TIM4_CC1 #0
BUSDY BUSCX EBI_WEn #0 TIMO. CDTH #2 US1_RTS #2
PF4 LCD_SEG2 EBI_WEn #5 TIMT_CC2 #5 12C2_SDA #3 PRS_CH1#1
WTIM3_CC1 #6
US0_CLK #3
VDACO_OUTIALT / TIMO_CDTI2 #1 US1_CLK #3 LES_CH15
OPA1_OUTALT #3 TIMI_CC2#0 | US3 RTS#3UO_RX |  PRS_CH1#2
PC15 BUSACMP1Y BU- | EBI-NANDREN#4 | \vrivio Coo#4 LE- | #3 U1_RTS #0 ACMP3_O #1
SACMP1X TIMO_OUT1 #5 LEUO_RX #5 DBG_SWO #1
12C2_SCL #1
Tm%cgg 1' ! #%1 USO_CS #3 US1_CS
VDACO_OUTIALT / - #3 US2_RTS #3
OPA1_OUTALT #2 TIM1_CC3#4 | 33 csH2 U0_TX LES_CH14
PC14 - EBI_NANDWEn#4 |  TIM5_CCO #6 _ _ PRS_CHO #2
BUSACMP1Y BU- #3U1_CTS #0
WTIM3_CCO #3 LE- ACMP3_O #2
SACMP1X LEUO_ TX #5
TIMO_OUTO #5 ey o
PCNTO_S1IN #0 =
ETH_RMIIRXDO #0
ETH_MIITXD2 #0
oA BUSBY BUSAX EBI_AD11 #0 TIMO_CC2 #0 SDIO_DAT?2 #1 %“g{%—%ﬂ;o#ﬁg
LCD_SEG15 EBI_DTEN #3 TIM3_CC2 #4 US1_RX #6 [~
US3_CLK #0 -
QSPI0_DQO #1
TIM6_CCO #0
_ ETH_MIITXCLK #1
PGO BUSACMP2Y BU- EBI_ADOO #2 TIM2_CDTI0 #3 US3_TX #4 CMU_CLK2 #3
SACMP2X WTIMO_CDTH #1 | JSS-TX#
LETIM1_OUTO #6 =
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GPIO Name

Pin Alternate Functionality / Description

EBI Timers Communication
TIM2_CDTI2#1 | ETH_TSUEXTCLK
TIM3_CCO #7 #1 CANO_TX #5
PD15 EBINANDREN#1 1 \vTimo_cDTI0 #1 US5_CTS #1
PCNT1_SOIN #2 12C0_SCL #3
TIMO_CDTIO #1
TIMT_CCO #0 USO_CTS #3
\(/)%/2\0106%%\1/;'—;1/ TIM1_CC2 #4 US1_RTS #4 LES_CH13
PC13 A B EBI_ARDY #4 TIM5_CC2 #5 US2_RTS #4 PRS_CH21 #1
ey BY WTIM3_CC2#2 | UO_CTS#3U1 RX | ACMP3 O #3
PCNTO_SOIN#0 | #012C2_SCL #6
PCNT2_S1IN #4
CAN1_RX #4
VDACO_OUTIALT / TIM1_CC3 #0 USO_RTS #3
o1 OPA1_OUTALT #0 TIM5_CC1 #5 US1_CTS #4 cnfgs_c(lz_mzm
BUSACMP1Y BU- WTIM3_CC1 #2 US2_CTS #4 e a2,
SACMP1X PCNT2 SOIN#4 | U0 _RTS #3 U1_TX —
#0 12C2_SDA#6
.y BUSACMP1Y BU- | o SOEALER 1 Tims_ccos Lt LES_CH11
SACMP1X SRRl WTIM3_CCO #2 201 SOA# PRS_CH19 #1
ETH RMIREFCLK |~ SMU_CLK2#1
#0 ETH_MITXD1 #0 | GMU_CLKIO#1
oA BUSAY BUSBX EBI_AD12 #0 TIMO_CDTIO #0 oo CMU_CLK? #4
LCD_SEG16 EBI_VSNC #3 TIM3_CCO #5 — LES_ALTEX2
US3_CS #0 UO_TX
#2 QSPI0_DQ1 #1 PRS_CH9 #1
- ETM_TD1 #3
TIM6_CC2 #0
b ETH_MIITXD2 #1
BUSACMP2Y BU- TIM2_CDTI2 #3 _
PG2 A EBILADO2#2 | \ymine-gor e Q%?:?E%&#;z CMU_CLKO #3
TIM1_OUTO #7 =
TIM6_CC1 #0
4 ETH_MIITXD3 #1
BUSACMP2Y BU- TIM2_CDTH #3 _
PG MOV EBI_ADO1 #2 Wi a0 o leJg%‘%)é # CMU_CLK1 #3
LETIM1_OUT1 #6 X
o1 BUSACMP1Y BU- | EBI_A10 #2 EBI_A22 Emg—ggg zi CAN1_TX #3 LES_CH10
SACMP1X #1 WIIVG. Coa #1 USO_RX #2 PRS_CH18 #1
oco BUSACMP1Y BU- | EBI_A09 #2 EBI_A21 Emg—gg} zi CAN1 RX#3 | LES_CH9 PRS_CH5
SACMP1X #1 EBI_A27 #3 WTIVG ot #1 USO_CLK #2 #0 GPIO_EM4WU2
EBI_AO8 #2 EBI_A15|  TIM2_CCO #2
PC8 Bussﬁ%'\,’\'APFJ&BU' #0 EBI_A20 #1 TIM5_CCO #4 US0_CS #2 LES—CH?#(F; RS_CH4
EBI_A26 #3 WTIM3_CCO #1
ETH_RMIICRSDV #0
BUSBY BUSAX EBI_AD13 #0 TIMo_cDTI #0 | ETH_MITXDO#0 RESA™TESS
PA4 LCD_SEG17 EBI_HSNC #3 TIM3_CC1 #5 SDIO_DAT4 #1 PRECHI6E
= - - US3_CTS#0UO_RX | ETM_TD2 #3
#2 QSPI0_DQ2 #1
ETH_MIITXDO #1
BUSACMP2Y BU- TIM6_CDTIH #0 _
PG4 EBI_ADO4 #2 _ US3_CTS #4
SACMP2X WTIMO_CC2 #2 QSP DOs #2
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GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM6_CDTIO#0 | ETH_MITXD1 #1
PG3 BUSS';%“:APPZZ\;BU' EBI_ADO3#2 | WTIMO_CC1 #2 LE- US3_CS #4
TIM1_OUT1 #7 QSPI0_DQ2 #2
US4_RTS #2
PI5 EBI_AO7 #2 WTIM3_CC2 #4 1205 SCL#7 ACMP3_O #5
US4_CTS #2
P4 EBI_AO6 #2 WTIM3_CC1 #4 1205 SDA #7 ACMP3_O #4
US4_CS #2
PI3 EBI_AO5 #2 WTIM3_CCO #4 201 SoL
ETH_RMIIRXER #0
ETH_MIITXEN #0
_ LES_ALTEX4
TIMO_CDTI2 #0 SDIO_DATS #1 —
PAS5 S-AY §YSBX EBI_AD14 #0 TIM3_CC2 #5 US3_RTS #0 PRS_CH17 #0
LCD_SEG18 ACMP1_O #7
= PCNT1_SOIN #0 UO_CTS #2 AR
QSPI0_DQ3 #1 -
LEUT_TX #1
ETH_MIITXER #1
PG6 BUSS,:%I\I/\IAPPZZ\;(BU- EBI_ADOB #2 E%—ggg zz US3 TX #3
~ QSPI0_DQS5 #2
ETH_MIITXEN #1
PG5 BUSS&%“,’\'APPZZ\;(BU' EBI_ADO5 #2 T}'}"N?Z—CCDCT (')2#’;0 US3_RTS #4
~ QSPI0_DQ4 #2
TIM5_CC2 #3
PI2 EBI_AO4 #2 WTIM1_CC3 #5 I‘;gj—g;’;iﬁ ACMP2_O #5
PCNT2_SOIN #5 -
TIM5_CC1 #3
PI1 EBI_A03 #2 WTIM1_CC2 #5 US4 RX #2 ACMP2_O #4
PCNT2_S1IN #5
TIM5_CCO #3
PIO EBI_A02 #2 WTIM1_CC1#5 US4 TX #2 ACMP2_0 #3
PCNT2 SOIN #6
TIM3_CCO #6 ETE"}T_'M',\'ATS(CE';#O PRS_CH6 #0
oA BUSBY BUSAX toi ADisso | WIMo_CCO#1LE- | STEMDC ACMPO_O #4
LCD_SEG19 = TIMI_OUTI #0 | | So0=C0 %2 | ETM_TCLK #3
PCNTI_stiN#0 | GPIO_EM4WU1
TIM2_CCO #6 ET(':"A—Q"O'”T&DQM
PGS EBI_ADO8 #2 TIM6_CC2 #1 -
a WTIMO_CCO #3 US3_CLQgs
- QSPIO_DQ7 #2
BUSACMP2Y BU- TiM2_cc2#7 | ETH_MIRXCLK#1
PG7 VAL EBI_ADO7 #2 Te-cea s US3_RX #3
~ QSPI0_DQ6 #2
TIM3_CCO #3 USO_ LK #1
TIM3_CC2 #2 s
BUSCY BUSDX | EBI_A12#0EBI A17|  TIM5_CCA #0 -
PES LCD_COM1 #1 EBI_A23 #3 TIM6_CDTH #2 US3_CTS #1 PRS_CHag2
U1 _RTS #3
WTIMO_CC1 #0 oS
WTIM1_CC2 #4 =
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GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM3_CC1 #3
TIM5_CC2 #0
PE6 nggvggsgx EBH;#‘EE%” TIMe_cDTi2#2 | YSO-RX z} US3_TX|  pRrs CHe #2
= - WTIMO_CC2 #0
WTIM1_CC3 #4
TIM3_CC2 #3
PE7 Btggvggﬁgx EBH&‘;#‘LE?%” TIMs_cco#t | YSO-TX ﬂ USSRX|  pRrs cH7#2
- - WTIM1_CCO #5
ETH_MIIRXDO #1
TIM6_CDTI2 #1 CAN1_TX #6
PG11 EBI_AD11 #2 WTIMD ODTio #3 Ush RTs ETM_TD3 #5
QSPI0_DQS #2
TIM2_CC2 #6 ETC"'K,Q"1”'2§(D;6#1
PG10 EBI_AD10 #2 TIM6_CDTI #1 _
WTIMO_CC2 #3 US3_CTS #3
- QSPI0_CS1 #2
TIM2_CC1 #6 ET&%”?;?;“
PGY EBI_ADO9 #2 TIM6_CDTIO #1 _
- WTIMO_CCH #3 US3_CTS #5
- QSPI0_CS0 #2
US0_CTS #1
EBI_A10#0 EBI_A15|  TIM3_CCO #2 _
PE3 BU_STAT & WTIMT. CCo 4 UO_RTS#? U1 RX | ACMP1_O#
Emg—ggg zg US0_CS #1 US1_CS
BUSDY BUSCX | EBI_A11#0 EBI_A16 _ #5 US3_CS #1
PE4 LCD_COMO #1 EBI_A22 #3 TIME_CDTI0#2 | 5 py w1 cTs | PRS-CH16#2
B B WTIMO_CCO#0 | 43 12c0_SDA #7
WTIM1_CC1 #4 =
TIM6_CC2 #2
PG14 EBI_AD14 #2 WTIM2_CCO #4 ELZBMQEE% L ETM_TDO #5
PCNT1_SOIN #7 =
TIM6_CC1 #2
PG13 EBI_AD13 #2 WTIMO_CDTI2 #3 ETHUTS'\S”E)&F; #1 ETM_TD1 #5
WTIM2_CC2 #3 -
TIM6_CCO #2
PG12 EBI_AD12 #2 wrimo_cotii g | BT MIREOY #1 ETM_TD2 #5
WTIM2_CC1 #3 _
TIM3_CC1 #1 CMU_CLKIO #4
PE1 BUSCY BUSDX | FBI-A01 zg EBIADB | \wrim1 cco#s C’;’;‘%g( #SecliOE;X PRS_CH23 #1
PCNTO_S1IN #1 - ACMP2_O #2
US0_RTS #1
EBI_AO9 #0 EBI_A14|  TIM3_CC2 #1 _ PRS_CH20 #2
PE2 BU_VOUT #1 WTIM1_CC3 #3 UO—CTS#? UVILTX 1 AcMPO_0 #1
WTIM2_CC1 #4 ETH_MIICOL #1
PG15 EBI_AD15 #2 PONT1S1IN Us0. Go to ETM_TCLK #5
ETH_TSUTMRTOG
EBI_CS3 #1 EBI_AR- #1'SDIO_WP #2 PRS_CHA17 #1
PB15 BUSAY BUSBX KIS TIM3_CC1 #7 Us2 RS 1 ETNT 103 #1
US5_RTS #1
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GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM2_CDTIO #0
TIMT_CCO #2
EBI_ADOO #1 -
BUSBY BUSAX = TIM3_CC2 #7 PRS_CH4 #1
RB0 LCD_SEG32 Eg'l—if‘g zg WTIMO_CCO #5 LEU1_TX#3 ACMPO_O #5
- PCNTO_SOIN #5
PCNT1_S1IN #2
TIM3_CCO #1
PEO BUSDY BUsCx | EBI-A00 zg EBLAOT|  \wrim1_cc1 43 C’;T%Sf #é%t/iong X i%?\/I_PCZH%DZ :11
PCNTO_SOIN #1 - -
US0_CTS #2 LES
BUSACMPOY BU- | EBI_A06 #0 EBI_A13 US1_RTS #3 _
PC7 SACMPOX OPA3 N |  #1 EBI A21#3 WTIM1_CCO #3 LEUT RX #0 PERTSM—%FE';OS##;
12C0_SCL #2 -
TIM2_CDTH #0
EBI_ADO1 #1 TIMT_CCA1 #2 ETH_MIICRS #0
PB1 BEC?SYS?E%%X EBI_CS1 #3 WTIMO_CCH1 #5 LE- US5_RX #2 PRS_CH5 #1
d EBI_A17 #0 TIM1_OUT1 #5 LEU1 RX #3
PCNTO_S1IN #5
TIM2_CDTI2 #0
. BUSBY BUSAX FEEI;'I—A(‘:%%Z :;1 TIM1_CC2 #2 ETH_MIICOL #0 PRS_CH18 #0
LCD_SEG34 W WTIMO_CC2 #5 LE- US1_CS #6 ACMPO_O #6
\ TIM1_OUTO #5
ETH_MIICRS #2
BUSAY BUSBX EBI_ADO3 #1 TIM1_CC3 #2 ETH_MDIO #0 BRS CH19 0
PB3 LCD_SEG20 / EBI_CS3 #3 WTIMO_CCO #6 SDIO_DATG #1 JOSTA
LCD_COM4 EBI_A19 #0 PCNT1 SOIN#1 | US2 TX#1 US3_TX -
#2 QSPI0_DQ4 #1
US0_RTS #2
- LES_CH6
BUSACMPOY BU- US1_CTS #3 _
PC6 SACMIPOX OPAs. P EBI_A05 #0 WTIM1_CC3 #2 CEUT T 460 E$,\sﬂ_$g e Z;
12C0_SDA #2 _
ETH_MIICOL #2
ETH_MDC #0
BUSBY BUSAX EBI_ADO4 #1 .
PB4 LCD_SEG21 / EBI_ARDY #3 WTIMO_CC1 #6 K|O-PR # PRS_CH20 #0
o steal TN PCNT1_S1IN #1 US2 RX #1
- - QSPI0_DQ5 #1
LEUT_TX #4
ETH_TSUEXTCLK
BUSAY BUSBX EBI_ADO5#1 | WTIMO_CC2#6 LE- | #0 USO_RTS #4
PB5 LCD SEG22/ |EBI_ALE #3EBI_A21| TIM1_OUTO #4 US2 CLK #1 PRS_CH21 #0
LCD_COMS6 #0 PCNTO_SOIN #6 QSPI0_DQ6 #1
LEU1_RX #4
TIMO_CCO #3
BUSBY BUSAX EBI_ADO6 #1 TIM2_CCO #4 EL';—UTSSOUL%EG
PB6 LCD_SEG23 / EBI WEn#3 | WTIM3_CCO #6 LE- roarvibe PRS_CH12 #1
LCD_COM?7 EBI_A22 #0 TIM1_OUT1 #4 asna S,
PCNTO_S1IN #6 =
TIM6_CC1 #7 US1_RTS #1 prs. C
. BUSADCOY BU- | EBI_A09 #1 EBI_A18 | WTIMO_CDTI1 #4 UO_CTS #5 e
SADCOX OPA2_OUT #3 WTIM1_CC3 #1 LEUO_RX #0 Al
WTIM2_CC2 #5 12C1_SCL #3 -

silabs.com | Building a more connected world.

Preliminary Rev. 0.5 | 115




EFM32GG11 Family Data Sheet

Pin Definitions

GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM6_CCO #7 82'1" 16?3( zf CMU_CLKIO #0
. BUSADCOY BU- | EBI_A08 #1 EBI_A17 | WTIMO_CDTIO #4 e PRS_CH10 #2
SADCOX OPA2_P #3 WTIM1_CC2 #1 PSSR k2 ETM_TD2 #0
WTIM2_CC1 #5 501 SOA 5 ETM_TD2 #2
ETH_MDIO #2
CANO_RX #0
VDACO_OUTOALT/ |  EBI_ADO7 #1 .
OPAO_OUTALT #0 EBI_CSO #2 TIMO_CC1#3 | USO_TX#5 UST_TX || o o140 pRS_CH2
PCO TIM2_CC1 #4 #0 US1_CS #4
BUSACMPOY BU- EBI_REn #3 #0
VAU A PCNTO__SOIN #2 US2_RTS #0
- US3_CS #3
12C0_SDA #4
ETH_MDC #2
VDACO_OUTOALT/ |  EBI_ADOS #1 TIMO_CC2#3 | | SOCQ';'(O#;; ijg? ~
oeH OPAQ_OUTALT #1 EBI_CS1 #2 TIM2_CC2 #4 e ol X | LES_CH1 PRS_CH3
BUSACMPOY BU- | EBI_BLO#3 EBI_A24| WTIMO_CCO #7 oy G #0
SACMPOX #0 PCNTO_S1IN #2 USRS #1
12C0_SCL #4
VDACO_OUTOALT/ |  EBI_AD09 #1 TIMO_CDTIO#3 | ETH_TSUEXTCLK
. OPAQ_OUTALT #2 EBI CS2 #2 TIMZ_CCO #5 #2 CAN1_RX #0 LES_CH2
BUSACMPOY BU- | EBI_NANDWEN #3 | WTIMO_CC1 #7 LE- | US1_RX #4 US2 TX | PRS_CH10 #1
SACMPOX EBI_A25 #0 TIM1_OUTO #3 #0
TIM2_CCO #0
EBI_AD14 #1 -
BUSBY BUSAX = TIMO_CCO #6 LE- US2_RX #2
PA8 LCD_SEG36 E'IEB?'BACOSK##?O TIMO_OUTO #6 US4 RTS #0 PRS_CH8 #0
- PCNT1_S1IN #4
EBI_CS1 #1
PA11 BE(?SYSBE%%ISX EBI_A05 #3 WTF'I'I\\"ﬁ—%%ﬁg%E‘ US2_CTS #2 PRS_CH11 #0
= EBI_HSNC #0 -
TIMO_CC2 #7
EBI_WEn #1 TIM2_CC1 #1
_ A CAN1_TX #5
EBI_NANDWEn#2 | WTIMO_CDTH #2 -
PA13 BUSAY BUSBX | o0 e e WMo O01 #1 Le. | USO_CS zg US2 TX |  PRS_CH13#0
#3 TIM1_OUT1 #1
PCNT1_S1IN #5
EBI_ALE #1 SDIO_WP #3
EBI_NANDREn#2 | WTIM2 CCO#2LE- |  CANO_RX #3 PRS_CH13 #1
PB9 BUSAYBUSBX | £g| A00 #1 EBI_AO3 | TIMO_OUTO#7 | US1_CTS#OU1 TX |  ACMP1 O #5
#0 EBI_A09 #3 42
TIM1_CC3 #3
- US2_CTS #1
BUSBY BUSAX WTIM2_ CCO #3 LE- -
PB12 VDACO_OUT1 / Eg;—égf’ ?sEEIT_Q; 2 TIMO_OUT1 #1 UUS15—|§TSS #*ZO PRS_CH16 #1
OPA1_OUT - PCNTO_SOIN #7 RSk
PCNT1_S1IN #6 -
BUSADC1Y BU-
PH2 s EBI_VSNC #2 TIM6_CCO #3 US1_CTS #6
BUSADC1Y BU- TIM6_CDTIO #3
PH5 s EBI_A17 #2 W oeT US4_RX #4
TIM6_CCO #4
PH8 BUSSﬁ‘CC'\,’\'AP%(BU' EBI_A20 #2 WTIM1_CCO #6 US4 _CTS #4
WTIM2_CC1 #7
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GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
BUSACMP3Y BU- TIM5_CC1 #1 US5_RX #3 U1_TX
PH11 SACMP3X EBI_A23 #2 WTIM1_CC3 #6 #512C1_SDA#5
TIM5_CCO #2
PH13 BUSS';%":APS&BU' EBI_A25 #2 WTIM1_CC1 #7 Uiss—lgg 1#3SLIZJ)1\_§E;F S
PCNT2_S1IN #7 -
VDACO_OUTOALT / TIM4_CDTIO
> OPAOQ_OUTALT #4 |EBI_A04 #1EBI A13|  TIM6 CC2 #5 CANO_RX #2
OPA2 OUTALT BU- #3 WTIM1_CC2 #0 US1 TX #1
SADCOY BUSADCOX PCNT2_SOIN #0
TIM4_CDTI2
BUSADCOY BU- | EBI_AO7 #1 EBI_A16|  11MO_CC2#2 CAN1_RX #2 ETM_TD1 #0
PD3 SADCOX OPA2_N #3 TIM6_CC2 #6 US1_CS #1 ETM_TD1 #2
- WTIM1_CC1 #1 LEU1 RX #2 -
WTIM2_CCO #5
CMU_CLK1 #1
PD8 BU_VIN EBI_A12 #1 WTIM1_CC2 #2 US2_RTS #5 PRS_CH12 #2
ACMP2_0 #0
USO_TX #4
TIMO_CDTIO #4 US1_CLK #0
PBY LFXTAL_P TIMT CCO#3 | US3 RX#2US4 Tx | RS_CH22#0
#0 UO_CTS #4
VDACO_OUTOALT/ |  EBI_AD10 #1 TIMO_CDTH #3 | ETH_TSUTMRTOG
ocs OPAO_OUTALT #3 EBI_CS3 #2 TIM2_CCA #5 #2 CAN1_TX #0 LES_CH3
BUSACMPOY BU- EBI_BL1#3 WTIMO_CC2#7 LE- | US1_CLK #4 PRS_CH11 #1
SACMPOX EBI_NANDREn#0 | TIM1_OUT1#3 US2_RX #0
SDIO_WP #1
EBI_AD12 #1 _
. BUSACMPOY BU- EBI_WEn #2 T'T“I"ﬁacg&ff ;3E USZE(?SO#OR;J(S#‘Z—CS LES_CH5
SACMPOX OPAO_N | EBI_NANDWER #0 — _ PRS_CH19 #2
AT PCNT1_S1IN #3 U1_RTS #4
- 12C1_SCL #0
TIM2_CC1 #0
EBI_AD15 #1 S
BUSAY BUSBX _ TIMO_CC1 #6
PA9 LoD SEG3y EEB?leTcI)EsN#;O WTIM2 Ocoso LE. | US2_CLK#2 PRS_CH9 #0
- TIMO_OUTA #6
SDIO_CD #3
EBI_BLO #2 EBI_A01 CANO_TX #3
PB10 BUSBY BUSAX #1 EBI_A04 #0 W?I',\\"A%—%%}ﬁ'f' US1_RTS #0 :gl\sﬂl—:?”g iﬁ
EBI_A10 #3 = US2_CTS #3 U1_RX -
42
BUSADC1Y BU- US0_CTS #6
PHO s EBI_DCLK #2 WTIM2_CC2 #4 Lo
BUSADCAY BU-
PH3 e EBI_HSNC #2 TIM6_CC1 #3 US1_RTS #6
BUSADC1Y BU- TIM6_CDTI #3
PH6 e EBI_A18 #2 Wi oes o US4 CLK #4
TIM6_CCH #4
PHO BUSS';%":AP;’;(BU' EBI_A21 #2 WTIM1_CC1 #6 US4 _RTS #4
WTIM2_CC2 #7
BUSACMP3Y BU- TIM5_CC2#1 | US5_CLK #3 U1_RX
PH12 SACMP3X EBI_A24 #2 WTIM1_CCO #7 #512C1_SCL #5
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EBI Timers Communication
TIM5_CCA #2 US5_CTS #3
PH14 BUSS':‘%'\:AP;’;(BU' EBI_A26 #2 WTIM1_CC2 #7 U1 _RTS #5
PCNT2_SOIN #7 12C1_SCL #6
TIM5_CC2 #2
PH15 BU%':%":AP;’;;(BU' EBI_A27 #2 WTIM1_CC3 #7 US5_RTS #3
PCNT2_S1IN #6
TIMO_CC1 #2
BUSADCOY BU- | EBI_AO6 #1 EBI_A15 - US1_CLK #1
PD2 . _ TIM6_CC1 #6 _ DBG_SWO #3
SADCOX #3 EBI_A27 #0 WTIMT oo #1 LEUT TX #2
BUSS’:‘,\%%’&BU' TIM1_CC1 #4 St Tx #2 CMU_CLKO #2
EBI_A11#1 EBI_A20 | WTIM1_CC1 #2 LE- - LES_ALTEX1
PD7 ADCO_EXTN US3_CLK #1 U0_TX
¥ ¢ #3 TIMO_OUT1 #0 I ACMP1_O #2
. PCNTO_S1IN #3 = ETM_TCLK #0
OPA1 N
- - a TIMO_CDTH #4 Usgaiéfé’f;acs CMU_CLKIO #2
- TIMT_CCA #3 U0 RTS 44 PRS_CH23 #0
TIMO_CCO #5 SDIO_CD #1
EBI_AD11 #1 _ _
_ TIMO_CDTI2 #3 US2_CLK #0 LES_CH4
PC4 s?«%ﬁlgoﬁpgg,ﬁ)uk EBFﬁkﬁEﬁZﬁ 4 | TIM2_CC2#5LE- | US4_CLK#OUOTX |  PRS_CH18 #2
= AR TIMO_OUTO #3 #4 U1_CTS #4 GPIO_EMAWUG
L PCNT1_SOIN #3 12C1_SDA #0
EBI_AD13 #1 TIMO_CC2 #5 LE- US2_TX #2
PA7 Bll_Jg’S‘YSBEngx EBI_AO1 #3 TIM1_OUTO #0 US4 _CTS #0 PRS_CH7 #1
= EBI_CSTFT #0 PCNT1_SOIN #4 US5_RX #1
EBI_CSO #1 TIM2_CC2 #0
PA10 BE(?SYSEI’E%S;;X EBI_A04 #3 TIMO_CC2 #6 US2_CS #2 PRS_CH10 #0
= EBI_VSNC #0 WTIM2_CC1 #0
TIM2_CCO #1
Eg:—ggﬁ z; WTIMO_CDTIO #2 CAN1_RX #5 CMU_CLKO #5
PA12 BUSBY BUSAX | o SOLECN#2 | WTIM2 CCO#1LE- | USO_CLK#5 PRS_CH12 #0
~A00 0 EBL. TIM1_OUTO #2 US2 RTS #2 ACMP1_0 #3
PCNTA_SOIN #5
CBl REn#1 TIM2_CC2 #1
o1 BUSBY BUSAX | o SOLEERAT | WTIMO_CDTI2#2 | US1_TX#6US2 RX | PRS_CH14 #0
LCD_BEXT P02 D EBLAOS | \wrima_CC2#1LE- | #3 US3_RTS #2 ACMP1_O #4
TIM1_OUT1 #2
TIMO_CDTI2 #4 US0_CTS #5
BUSAY BUSBX TIMI_CC2 #3 US1_CLK #5 &“ﬁ'ﬁ‘&ﬁﬁ% f?
.y VDACO_OUTO/ | EBI_BL1#2EBI_A02 | WTIM2_CC2 #2 LE- US2_CS #3 > A
OPAO_OUT #1 EBI_A11#3 TIMO_OUTO #1 US5_CLK #0 Ao
IDACO_OUT PCNTO_S1IN #7 U1 CTS #2 oo
PCNT1_SOIN #6 12C1_SDA #1 =
BUSADC1Y BU- USO_RTS #6
PH1 SADC1X EBI_DTEN #2 LEU1 RX #5
BUSADC1Y BU- TIM6_CC2 #3
PH4 esid EBI_A16 #2 WTIMZ o0 6 US4_TX #4
BUSADC1Y BU- TIM6_CDTI2 #3
PH7 e EBI_A19 #2 W, &G0 US4_CS #4
BUSACMP3Y BU- TIM6_CC2 #4
PH10 OIS EBI_A22 #2 WTIMT. Co2 fis US5_TX #3
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GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
USO_CLK #4
oa13 BUSAY BUSBX vm/ll\%cggo#:o US1_CTS #5 CMU_CLKIO #3
HFXTAL P o o US5_CS #0 PRS_CH7 #0
= LEUO_ TX #1
USO_CS #4
TIM6_CCA #5 =
PB14 BUSBY BUSAX WTIM1_CCA #0 US1_RTS #5 PRS_CHS6 #1
HFXTAL N A R US5_CTS #0
= LEUO_RX #1
VDACO_OUT1ALT / TTI:\'X';—CCCE’OT ;:2
oo OPA1_OUTALT #4 | EBI_AOS#1EBI_A14| 1 0-CC0#2 CANO_TX #2 DEG SWO #2
BUSADCOY BU- #3 _ US1_RX #1 -
SADCOX OPA3_OUT WTIM1_CC3 #0
o PCNT2_S1IN #0
BUSADCOY BU- TIM1_CCO #4 USO_RTS #5
SADCOX TIM6_CC2 #7 UST RX #2 ?_"é'g—gl'_'féz)z
. ADCO_EXTP | EBI_A10 #1 EBIA19| WTIMO_CDTI2 #4 US2 CTS #5 T
VDACO_EXT #3 WTIM1_CCO#2LE- |  US3_CTS #2 N
ADC1_EXTP TIMO_OUTO #0 UO_RTS #5 ACMPO_D 2
OPA1_P PCNTO_SOIN #3 12C0__SDA #1 -
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5.4 Alternate Functionality Overview

A wide selection of alternate functionality is available for multiplexing to various pins. The following table shows the name of the alter-
nate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings and the associated GPIO
pin. Refer to 5.3 GPIO Functionality Table for a list of functions available on each GPIO pin.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Table 5.4. Alternate Functionality Overview

Alternate LOCATION
Functionality 0-3 4-7 Description
0: PE13 | 4: PA6
1: PE2 5: PBO .
ACMPO_O 2- PD6 6. PB2 Analog comparator ACMPO, digital output.
3: PB11 7: PB3
0: PF2 4: PA14
1: PE3 5: PB9 -
ACMP1_O 2. PD7 6- PB10 Analog comparator ACMP1, digital output.
3: PA12 7: PA5
0: PD8 4: P11
ACMP2_0O ; EE? 5: P12 Analog comparator ACMP2, digital output.
3: PIO
0: PFO 4: Pl4
ACMP3_O ; Egli 5:PI5 Analog comparator ACMP3, digital output.
3: PC13
0: PD7
ADCO_EXTN Analog to digital converter ADCO external reference input negative pin.
0: PD6
ADCO_EXTP Analog to digital converter ADCO external reference input positive pin.
0: PD7
ADC1_EXTN Analog to digital converter ADC1 external reference input negative pin.
0: PD6
ADC1_EXTP Analog to digital converter ADC1 external reference input positive pin.
0: PF1
BOOT_RX Bootloader RX.
0: PFO
BOOT_TX Bootloader TX.
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PE3
BU_STAT Backup Power Domain status, whether or not the system is in backup mode.
0: PD8
BU_VIN Battery input for Backup Power Domain.
0: PE2
BU_VOUT Power output for Backup Power Domain.
0: PCO 4: PG8
1: PFO 5: PD14
CANO_RX 2- PDO 6- PEO CANO RX.
3: PB9 7: P12
0: PC1 4: PG9
1: PF2 5: PD15
CANO_TX 2 PDA 6- PE1 CANO TX.
3: PB10 7: P13
0: PC2 4: PC12
1: PF1 5: PA12
CAN1_RX 2 PD3 6- PG10 CAN1 RX.
3: PC9 7: P14
0: PC3 4: PC11
1: PF3 5: PA13
CAN1_TX 2 PD4 6 PG11 CAN1 TX.
3:PC10 |7:PI15
0: PA2 4: PF2
CMU_CLKO ; Eg;z 5:PA12 Clock Management Unit, clock output number 0.
3: PG2
0: PA1 4: PF3
CMU_CLK1 ; :Zg?z 5 PB11 Clock Management Unit, clock output number 1.
3: PG1
0: PAO 4: PA3
CMU_CLK2 ; Egg 5:PD10 Clock Management Unit, clock output number 2.
3: PGO
0: PD4 4: PE1
1: PA3 5: PD10 .
CMU_CLKIO 2. PB8 6- PE12 Clock Management Unit, clock output number 10.
3: PB13 7: PB11
0: PFO . ) ) .
Debug-interface Serial Wire clock input and JTAG Test Clock.
DBG_SWCLKTCK
Note that this function is enabled to the pin out of reset, and has a built-in pull down.
0: PF1

DBG_SWDIOTMS

Debug-interface Serial Wire data input / output and JTAG Test Mode Select.

Note that this function is enabled to the pin out of reset, and has a built-in pull up.
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Alternate

Functionality

LOCATION

0-3 4-7 Description

DBG_SWO

1 PF2 Debug-interface Serial Wire viewer Output.
:PC15
- PD1 Note that this function is not enabled after reset, and must be enabled by software to be

- PD2 used.

DBG_TDI

olwun~o

:PF5 Debug-interface JTAG Test Data In.

Note that this function becomes available after the first valid JTAG command is re-
ceived, and has a built-in pull up when JTAG is active.

DBG_TDO

1 PF2 Debug-interface JTAG Test Data Out.

Note that this function becomes available after the first valid JTAG command is re-
ceived.

EBI_A0O

: PA12
: PB9
: PEO
:PC5

External Bus Interface (EBI) address output pin 00.

EBI_A01

: PA13
: PB10
: PE1
: PA7

External Bus Interface (EBI) address output pin 01.

EBI_A02

: PA14
: PB11
: PIO

: PA8

External Bus Interface (EBI) address output pin 02.

EBI_A03

:PB12
1Pl
: PA9

PB9
External Bus Interface (EBI) address output pin 03.

EBI_A04

:PB10
: PDO
1 P12

: PA10

External Bus Interface (EBI) address output pin 04.

EBI_AO5

:PD1
:PI3
: PA11

PC6
External Bus Interface (EBI) address output pin 05.

EBI_A06

:PD2
:Pl4
: PA12

PC7
External Bus Interface (EBI) address output pin 06.

EBI_A07

:PD3
: P15
: PA13

PEO
External Bus Interface (EBI) address output pin 07.

EBI_A08

: PD4
: PC8
: PA14

PE1
External Bus Interface (EBI) address output pin 08.

EBI_A09

:PD5
:PC9
: PB9

WN=2O WNRO [ WNRO [ WNRO [ WNRO  WNRO | WNSO NS e  wNR O WO

PE2
External Bus Interface (EBI) address output pin 09.

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 122




EFM32GG11 Family Data Sheet
Pin Definitions

Alternate LOCATION

Functionality 0-3 4-7 Description

: PE3
: PD6
: PC10
:PB10

EBI_A10 External Bus Interface (EBI) address output pin 10.

PE4

PD7

:Pl6

: PB11

EBI_A11 External Bus Interface (EBI) address output pin 11.

PE5
: PD8
: P17

: PB12

EBI_A12 External Bus Interface (EBI) address output pin 12.

PE6
PC7
: P18

:PDO

EBI_A13 External Bus Interface (EBI) address output pin 13.

PE7
: PE2
: PI9
: PD1

PC8
PE3
: PI10
: PD2

EBI_A14 External Bus Interface (EBI) address output pin 14.

EBI_A15 External Bus Interface (EBI) address output pin 15.

PBO
: PE4
: PH4
: PD3

EBI_A16 External Bus Interface (EBI) address output pin 16.

PB1
: PE5
: PH5
: PD4

EBI_A17 External Bus Interface (EBI) address output pin 17.

PB2
: PE6
: PH6
:PD5

PB3
: PE7
: PH7
: PD6

PB4
: PC8
: PH8
: PD7

EBI_A18 External Bus Interface (EBI) address output pin 18.

EBI_A19 External Bus Interface (EBI) address output pin 19.

EBI_A20 External Bus Interface (EBI) address output pin 20.

PB5
: PC9
: PH9
: PC7

EBI_A21 External Bus Interface (EBI) address output pin 21.

PB6
: PC10
: PH10
: PE4

EBI_A22 External Bus Interface (EBI) address output pin 22.

WNR2Q W2 OO | N2 W20 WNRQ | W22 OO | W20 W20 W2 W2 W o
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Alternate LOCATION

Functionality 0-3 4-7 Description

:PCO
:PC11
: PH11
: PE5

EBI_A23 External Bus Interface (EBI) address output pin 23.

PC1
PFO
- PH12
: PE6

PC2
- PF1
: PH13
- PE7

EBI_A24 External Bus Interface (EBI) address output pin 24.

EBI_A25 External Bus Interface (EBI) address output pin 25.

PC4
PF2
:PH14
:PC8

PD2
. PF5
- PH15
- PC9

: PE8
: PBO
: PGO

EBI_A26 External Bus Interface (EBI) address output pin 26.

EBI_A27 External Bus Interface (EBI) address output pin 27.

EBI_ADOO External Bus Interface (EBI) address and data input / output pin 00.

N2Q|WN=2Q | N2 | N2 W2 w2 o

: PE9
: PB1

EBI_ADO1 PG

N = O

External Bus Interface (EBI) address and data input / output pin 01.

0: PE10
:PB2
2: PG2

-

EBI_ADO02 External Bus Interface (EBI) address and data input / output pin 02.

0: PE11
1: PB3

EBI_ADO3 2 PG3

External Bus Interface (EBI) address and data input / output pin 03.

0: PE12
1: PB4

EBI_ADO04 2. PG4

External Bus Interface (EBI) address and data input / output pin 04.

0: PE13
1: PB5

EBI_ADO5 2. PG5

External Bus Interface (EBI) address and data input / output pin 05.

0: PE14
1: PB6

EBI_ADO6 > POB

External Bus Interface (EBI) address and data input / output pin 06.

0: PE15
1: PCO

EBI_ADO7 2. PG7

External Bus Interface (EBI) address and data input / output pin 07.
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Alternate

Functionality

LOCATION

0-3

4-7

Description

EBI_ADO8

: PA15
. PC1
:PG8

External Bus Interface (EBI) address and data input / output pin 08.

EBI_ADO09

: PAO
:PC2
. PG9

External Bus Interface (EBI) address and data input / output pin 09.

EBI_AD10

: PA1
:PC3
:PG10

External Bus Interface (EBI) address and data input / output pin 10.

EBI_AD11

: PA2
:PC4
:PG11

External Bus Interface (EBI) address and data input / output pin 11.

EBI_AD12

: PA3
:PC5
:PG12

External Bus Interface (EBI) address and data input / output pin 12.

EBI_AD13

: PA4
: PA7
:PG13

External Bus Interface (EBI) address and data input / output pin 13.

EBI_AD14

-

: PAS
: PA8
:PG14

External Bus Interface (EBI) address and data input / output pin 14.

EBI_AD15

N = O

: PA6
: PA9
:PG15

External Bus Interface (EBI) address and data input / output pin 15.

EBI_ALE

:PF3
:PB9
: PC4
: PB5

:PC11
:PC11

External Bus Interface (EBI) Address Latch Enable output.

EBI_ARDY

PF2

: PD13
: PB15
: PB4

:PC13
:PF10

External Bus Interface (EBI) Hardware Ready Control input.

EBI_BLO

PF6

. PF8
: PB10
: PC1

: PF6
: PF6

External Bus Interface (EBI) Byte Lane/Enable pin 0.

EBI_BL1

PF7

: PF9
: PB11
:PC3

[0

. PF7
. PF7

External Bus Interface (EBI) Byte Lane/Enable pin 1.

EBI_CS0

WMo wNRo | wvmo[wn,o | WO

PD9

: PA10
:PCO
: PBO

: PE8

External Bus Interface (EBI) Chip Select output 0.
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Alternate

Functionality

LOCATION
0-3 4-7

Description

EBI_CSH1

: PD10
: PA11
: PC1
: PB1

4: PE9

External Bus Interface (EBI) Chip Select output 1.

EBI_CS2

:PD11 4: PE10
: PA12
:PC2
:PB2

External Bus Interface (EBI) Chip Select output 2.

EBI_CS3

:PD12
:PB15
:PC3
:PB3

4: PE11

External Bus Interface (EBI) Chip Select output 3.

EBI_CSTFT

: PF6
:PB12
1 PAO

PA7

External Bus Interface (EBI) Chip Select output TFT.

EBI_DCLK

. PF7
: PHO
: PA1

PA8

External Bus Interface (EBI) TFT Dot Clock pin.

EBI_DTEN

: PH1
: PA2

PA9
PD9

External Bus Interface (EBI) TFT Data Enable pin.

EBI_HSNC

: PA11
: PD11
:PH3
: PA4

External Bus Interface (EBI) TFT Horizontal Synchronization pin.

EBI_NANDRERN

PC3 4: PC15

:PD15 | 5: PF12
- PB9
. PC4

External Bus Interface (EBI) NAND Read Enable output.

EBI_NANDWER

PC5 4: PC14

:PD14 | 5: PF11
: PA13
:PC2

External Bus Interface (EBI) NAND Write Enable output.

EBI_REn

PF5  |4:PF9

: PA14 5: PF5
: PA12
:PCO

External Bus Interface (EBI) Read Enable output.

EBI_VSNC

: PA10
: PD10
: PH2
: PA3

External Bus Interface (EBI) TFT Vertical Synchronization pin.

EBI_WEn

: PA13
: PC5
: PB6

PF4 : PF8

: PF4

[0

External Bus Interface (EBI) Write Enable output.

ETH_MDC

:PD14
:PC1
: PA6

YN0 WNSO [ WNRO [ WNRO [ WNRO  WNRO  WNSO [ WNSO YN O  WNRO [ WNRO [ WNRO | WN2O

PB4

Ethernet Management Data Clock.
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Alternate LOCATION

Functionality 0-3 4-7 Description

:PB3
:PD13
: PCO
: PA15

ETH_MDIO Ethernet Management Data I/O.

: PB2
:PG15

ETH_MIICOL - PB4

Ethernet MII Collision Detect.

N=2O|WN =20

: PB1
:PG14

- PB3 Ethernet MIl Carrier Sense.

N = O

ETH_MIICRS

0: PA15

:PG7 .
ETH_MIIRXCLK 2- PD12 Ethernet MIl Receive Clock.

—_

0: PE12

ETH_MIIRXDO ; EES;H Ethernet MIl Receive Data Bit 0.

0: PE13

ETH_MIIRXD1 ; ES;O Ethernet MIl Receive Data Bit 1.

0: PE14

1: PG9 . .
ETH_MIIRXD2 2 PD10 Ethernet MIl Receive Data Bit 2.

0: PE15

ETH_MIIRXD3 ; Egi Ethernet Mil Receive Data Bit 3.

0: PE11

ETH_MIIRXDV ; ﬁ?gz Ethernet Mil Receive Data Valid.

0: PE10

ETH_MIIRXER ; El(:B713 Ethernet MIl Receive Error.

0: PAO

ETH_MITXCLK -PGO Ethernet MIl Transmit Clock.

N

0: PA4

ETH_MIITXDO PG4 Ethernet MIl Transmit Data Bit 0.

—_

0: PA3

ETH_MIITXD1 - PG3 Ethernet MIl Transmit Data Bit 1.

-
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Alternate LOCATION
Functionality 0-3 4-7 Description

0: PA2

1: PG2 . .
ETH_MIITXD2 Ethernet MIl Transmit Data Bit 2.

0: PA1

1. PG1 . .
ETH_MIITXD3 Ethernet MIl Transmit Data Bit 3.

0: PA5

1: PG5 .
ETH_MIITXEN Ethernet MIl Transmit Enable.

0: PA6

1. PG6 .
ETH_MIITXER Ethernet MIl Transmit Error.

0: PA4

1: PD11 . .
ETH_RMIICRSDV Ethernet RMII Carrier Sense / Data Valid.

0: PA3

1: PD10
ETH_RMIIREFCLK Ethernet RMII Reference Clock.

0: PA2

1: PD9 . .
ETH_RMIIRXDO Ethernet RMIl Receive Data Bit 0.

0: PA1

1: PF9 . .
ETH_RMIIRXD1 Ethernet RMII Receive Data Bit 1.

0: PA5

1: PD12 .
ETH_RMIIRXER Ethernet RMII Receive Error.

0: PE15

1: PF7 . .
ETH_RMIITXDO Ethernet RMII Transmit Data Bit 0.

0: PE14

1: PF6 . .
ETH_RMIITXD1 Ethernet RMII Transmit Data Bit 1.

0: PAO

1: PF8 .
ETH_RMIITXEN Ethernet RMII Transmit Enable.

0: PB5

1: PD15
ETH_TSUEXTCLK 2 PC2 Ethernet IEEE1588 External Reference Clock.

3: PF8
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Alternate LOCATION

Functionality 0-3 4-7 Description
0: PB6

E'CF)I;I;_TSUTMR- ; ECB:;E’ Ethernet IEEE1588 Timer Toggle.
3: PF9
0: PD7 4: PE11

ETM_TCLK ; l'zgse 5:PG15 | £ bedded Trace Module ETM clock .
3: PAG
0: PD6 4: PE12

ETM_TDO ; l'zzg 5:-PG14 | bedded Trace Module ETM data 0.
3: PA2
0: PD3 4: PE13

ETM_TD1 ; :ZB;:S 2PG13 Embedded Trace Module ETM data 1.
3: PA3
0: PD4 4: PE14

ETM_TD2 ; Egls %:PG12 | Ernbedded Trace Module ETM data 2.
3: PA4
0: PD5 4: PE15

ETM_TD3 ; EE% 5 PG | bedded Trace Module ETM data 3.
3: PA5
0: PAO

GPIO_EM4WUO Pin can be used to wake the system up from EM4
0: PA6

GPIO_EM4WU1 Pin can be used to wake the system up from EM4
0: PC9

GPIO_EM4WU2 Pin can be used to wake the system up from EM4
0: PF1

GPIO_EM4WU3 Pin can be used to wake the system up from EM4
0: PF2

GPIO_EM4WU4 Pin can be used to wake the system up from EM4
0: PE13

GPIO_EM4WU5 Pin can be used to wake the system up from EM4
0: PC4

GPIO_EM4WUG6 Pin can be used to wake the system up from EM4
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PB11
GPIO_EM4WU7 Pin can be used to wake the system up from EM4
0: PF8
GPIO_EM4WUS8 Pin can be used to wake the system up from EM4
0: PE10
GPIO_EM4WU9 Pin can be used to wake the system up from EM4
0: PB14
HFXTAL_N High Frequency Crystal negative pin. Also used as external optional clock input pin.
0: PB13
HFXTAL_P High Frequency Crystal positive pin.
0: PA1 4: PC1
1: PD7 5: PF1 . .
12C0_SCL 2. PC7 6- PE13 I12C0 Serial Clock Line input / output.
3: PD15 7: PE5
0: PAO 4: PCO
1: PD6 5: PFO . .
12C0_SDA 2 PC6 6- PE12 12C0 Serial Data input / output.
3: PD14 7: PE4
0: PC5 4: PF2
1: PB12 5: PH12 . .
12C1_SCL 2 PE1 6- PH14 12C1 Serial Clock Line input / output.
3: PD5 7:PI3
0: PC4 4: PC11
1: PB11 5: PH11 . .
12C1_SDA 2: PEO 6. PH13 12C1 Serial Data input / output.
3: PD4 7:PI2
0: PF5 4: PF14
1: PC15 5: PF3 . L
12C2_SCL 2. PE11 6. PC13 12C2 Serial Clock Line input / output.
3: PF12 7: P15
0: PE8 4: PF13
1: PC14 5: PF15 . .
12C2_SDA 2- PF10 6- PC12 12C2 Serial Data input / output.
3: PF4 7:Pl4
0: PB11
IDACO_OUT IDACO output.
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PA14 LCD external supply bypass in step down or charge pump mode. If using the LCD in
step-down or charge pump mode, a 1 uF (minimum) capacitor between this pin and
VSS is required.
LCD_BEXT To reduce supply ripple, a larger capcitor of approximately 1000 times the total LCD
segment capacitance may be used.
If using the LCD with the internal supply source, this pin may be left unconnected or
used as a GPIO.
0: PE4
LCD_COMO LCD driver common line number O.
0: PE5
LCD_COM1 LCD driver common line number 1.
0: PE6
LCD_COM2 LCD driver common line number 2.
0: PE7
LCD_COM3 LCD driver common line number 3.
0: PF2
LCD_SEGO LCD segment line 0.
0: PF3
LCD_SEG1 LCD segment line 1.
0: PF4
LCD_SEG2 LCD segment line 2.
0: PF5
LCD_SEG3 LCD segment line 3.
0: PE8
LCD_SEG4 LCD segment line 4.
0: PE9
LCD_SEG5 LCD segment line 5.
0: PE10
LCD_SEG6 LCD segment line 6.
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Alternate LOCATION

Functionality 0-3 4-7 Description
0: PE11

LCD_SEG7 LCD segment line 7.
0: PE12

LCD_SEGS8 LCD segment line 8
0: PE13

LCD_SEG9 LCD segment line 9
0: PE14

LCD_SEG10 LCD segment line 10.
0: PE15

LCD_SEG11 LCD segment line 11.
0: PA15

LCD_SEG12 LCD segment line 12.
0: PAO

LCD_SEG13 LCD segment line 13.
0: PA1

LCD_SEG14 LCD segment line 14.
0: PA2

LCD_SEG15 LCD segment line 15.
0: PA3

LCD_SEG16 LCD segment line 16.
0: PA4

LCD_SEG17 LCD segment line 17.
0: PAS

LCD_SEG18 LCD segment line 18.
0: PA6

LCD_SEG19 LCD segment line 19.
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PB3
LCD_SEG20/ . L .
LCD_COM4 LCD segment line 20. This pin may also be used as LCD COM line 4
0: PB4
LCD_SEG21/ . L .
LCD_COMS5 LCD segment line 21. This pin may also be used as LCD COM line 5
0: PB5
LCD_SEG22/ . L .
LCD_COMS6 LCD segment line 22. This pin may also be used as LCD COM line 6
0: PB6
LCD_SEG23/ . L .
LCD_COM?7 LCD segment line 23. This pin may also be used as LCD COM line 7
0: PF6
LCD_SEG24 LCD segment line 24.
0: PF7
LCD_SEG25 LCD segment line 25.
0: PF8
LCD_SEG26 LCD segment line 26.
0: PF9
LCD_SEG27 LCD segment line 27.
0: PD9
LCD_SEG28 LCD segment line 28.
0: PD10
LCD_SEG29 LCD segment line 29.
0: PD11
LCD_SEG30 LCD segment line 30.
0: PD12
LCD_SEG31 LCD segment line 31.
0: PBO
LCD_SEG32 LCD segment line 32.
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Alternate LOCATION

Functionality 0-3 4-7 Description
0: PB1

LCD_SEG33 LCD segment line 33.
0: PB2

LCD_SEG34 LCD segment line 34.
0: PA7

LCD_SEG35 LCD segment line 35.
0: PA8

LCD_SEG36 LCD segment line 36.
0: PA9

LCD_SEG37 LCD segment line 37.
0: PA10

LCD_SEG38 LCD segment line 38.
0: PA11

LCD_SEG39 LCD segment line 39.
0: PD6

LES_ALTEXO LESENSE alternate excite output 0.
0: PD7

LES_ALTEX1 LESENSE alternate excite output 1.
0: PA3

LES_ALTEX2 LESENSE alternate excite output 2.
0: PA4

LES_ALTEX3 LESENSE alternate excite output 3.
0: PAS

LES_ALTEX4 LESENSE alternate excite output 4.
0: PE11

LES_ALTEX5 LESENSE alternate excite output 5.
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PE12
LES_ALTEX6 LESENSE alternate excite output 6.
0: PE13
LES_ALTEX7 LESENSE alternate excite output 7.
0: PCO
LES_CHO LESENSE channel 0.
0: PC1
LES_CH1 LESENSE channel 1.
0: PC2
LES_CH2 LESENSE channel 2.
0: PC3
LES_CH3 LESENSE channel 3.
0: PC4
LES_CH4 LESENSE channel 4.
0: PC5
LES_CH5 LESENSE channel 5.
0: PC6
LES_CH®6 LESENSE channel 6.
0: PC7
LES_CH7 LESENSE channel 7.
0: PC8
LES_CHS8 LESENSE channel 8.
0: PC9
LES_CH9 LESENSE channel 9.
0: PC10
LES_CH10 LESENSE channel 10.

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 135




EFM32GG11 Family Data Sheet
Pin Definitions

Alternate LOCATION

Functionality 0-3 4-7 Description
0: PC11

LES_CH11 LESENSE channel 11.
0: PC12

LES_CH12 LESENSE channel 12.
0: PC13

LES_CH13 LESENSE channel 13.
0: PC14

LES_CH14 LESENSE channel 14.
0: PC15

LES_CH15 LESENSE channel 15.

0: PD6 4: PE12
1: PB11 5: PC14 .
LETIMO_OUTO 2. PFO 6: PA8 Low Energy Timer LETIMO, output channel 0.
3: PC4 7: PB9
0: PD7 4: PE13
1: PB12 5: PC15 .
LETIMO_OUT1 2 PF1 6 PA9 Low Energy Timer LETIMO, output channel 1.
3: PC5 7:PB10
0: PA7 4: PB5
1: PA11 5: PB2 .
LETIM1_OUTO 2. PA12 6- PGO Low Energy Timer LETIM1, output channel 0.
3: PC2 7:PG2
0: PA6 4: PB6
1: PA13 5: PB1 :
LETIM1_OUT1 2. PA14 6: PG1 Low Energy Timer LETIM1, output channel 1.
3: PC3 7: PG3
0: PD5 4: PAO
1: PB14 5: PC15 Lo
LEUO_RX 2. PE15 LEUARTO Receive input.
3: PF1
0: PD4 4: PF2
LEUO_TX ; EEB 5:PC14 LEUARTO Transmit output. Also used as receive input in half duplex communication.
3: PFO
0: PC7 4: PB5
1: PA6 5: PH1 Lo
LEU1_RX 2 PD3 LEUART1 Receive input.
3: PB1
0: PC6 4: PB4
1: PA5 5: PHO . L . _—
LEU1_TX 2 PD2 LEUART1 Transmit output. Also used as receive input in half duplex communication.
3: PBO
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4-7

Description

: PB8
Low Frequency Crystal (typically 32.768 kHz) negative pin. Also used as an optional ex-
LFXTAL_N - 4
— ternal clock input pin.

: PB7

LFXTAL_P Low Frequency Crystal (typically 32.768 kHz) positive pin.
:PC5

OPAO_N Operational Amplifier 0 external negative input.
: PC4

OPAO_P Operational Amplifier 0 external positive input.
: PD7

OPA1_N Operational Amplifier 1 external negative input.
: PD6

OPA1_P Operational Amplifier 1 external positive input.
:PD3

OPA2_N Operational Amplifier 2 external negative input.
:PD5

OPA2_OUT Operational Amplifier 2 output.
: PDO

OPA2_OUTALT Operational Amplifier 2 alternative output.
: PD4

OPA2 P Operational Amplifier 2 external positive input.
:PC7

OPA3_N Operational Amplifier 3 external negative input.
: PD1

OPA3_OUT Operational Amplifier 3 output.
:PC6

OPA3_P Operational Amplifier 3 external positive input.
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PC13 | 4: PAO
1: PEO 5: PBO .
PCNTO_SOIN 2 PCO 6- PB5 Pulse Counter PCNTO input number 0.
3: PD6 7:PB12
0: PC14 | 4:PA1
1: PE1 5: PB1 .
PCNTO_S1IN 2: PCA 6 PB6 Pulse Counter PCNTO input number 1.
3: PD7 7: PB11
0: PA5 4: PA7
1: PB3 5: PA12 .
PCNT1_SOIN 2. PD15 6. PB11 Pulse Counter PCNT1 input number 0.
3: PC4 7:PG14
0: PAG 4: PA8
1: PB4 5: PA13 .
PCNT1_S1IN 2 PRO 6- PB12 Pulse Counter PCNT1 input number 1.
3: PC5 7: PG15
0: PDO 4: PC12
1: PE8 5: P12 .
PCNT2_SOIN 2. PB13 6- PIO Pulse Counter PCNT2 input number 0.
3: PF10 7: PH14
0: PD1 4: PC13
1: PE9 5: P .
PCNT2_S1IN 2. PB14 6: PH15 Pulse Counter PCNT2 input number 1.
3: PF11 7: PH13
0: PAO
PRS_CHO 1. PF3 Peripheral Reflex System PRS, channel 0
- 2: PC14 P 4 ’ '
3: PF2
0: PA1
PRS_CH1 1.pra Peripheral Reflex System PRS, channel 1
- 2: PC15 P y : '
3: PE12
0: PCO
1: PF5 .
PRS_CH2 2: PE10 Peripheral Reflex System PRS, channel 2.
3: PE13
0: PC1
1: PE8 .
PRS_CH3 2. PE11 Peripheral Reflex System PRS, channel 3.
3: PAO
0: PC8
1: PBO .
PRS_CH4 2 PF1 Peripheral Reflex System PRS, channel 4.
0: PC9
1: PB1 .
PRS_CH5 2 PD6 Peripheral Reflex System PRS, channel 5.
0: PAG
1: PB14 .
PRS_CH6 - PE6 Peripheral Reflex System PRS, channel 6.
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PRS_CH7

:PB13
: PA7
: PE7

Peripheral Reflex System PRS, channel 7.

PRS_CHS

: PA8
: PA2
: PE9

Peripheral Reflex System PRS, channel 8.

PRS_CH9

: PA9
: PA3
: PB10

Peripheral Reflex System PRS, channel 9.

PRS_CH10

: PA10
: PC2
: PD4

Peripheral Reflex System PRS, channel 10.

PRS_CH11

: PA11
:PC3
: PD5

Peripheral Reflex System PRS, channel 11.

PRS_CH12

: PA12
: PB6
: PD8

Peripheral Reflex System PRS, channel 12.

PRS_CH13

: PA13
: PB9
: PE14

Peripheral Reflex System PRS, channel 13.

PRS_CH14

:PA14
: PC6
: PE15

Peripheral Reflex System PRS, channel 14.

PRS_CH15

:PA15
:PC7
:PFO

Peripheral Reflex System PRS, channel 15.

PRS_CH16

: PA4
: PB12
: PE4

Peripheral Reflex System PRS, channel 16.

PRS_CH17

: PA5
:PB15
: PE5

Peripheral Reflex System PRS, channel 17.

PRS_CH18

- PB2
- PC10
- PC4

Peripheral Reflex System PRS, channel 18.

PRS_CH19

: PB3
:PC11
:PC5

Peripheral Reflex System PRS, channel 19.
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0: PB4
1: PC12

PRS_CH20 0 PE

Peripheral Reflex System PRS, channel 20.

0: PB5
1: PC13

PRS_CH21 2. PB11

Peripheral Reflex System PRS, channel 21.

0: PB7
1: PEO

PRS_CH22 > PF6

Peripheral Reflex System PRS, channel 22.

0: PB8
1: PE1

PRS_CH23 A

Peripheral Reflex System PRS, channel 23.

0: PF7
1: PAO

QSPI0_CS0 o PGO

Quad SPI 0 Chip Select 0.

0: PF8
1: PA1

QSPI0_CS1 2: PG10

Quad SPI 0 Chip Select 1.

0: PD9
1: PA2

QSPI0_DQO o PO

Quad SPI 0 Data 0.

0: PD10
1: PA3

QSPI0_DQ1 2. PG2

Quad SPI1 0 Data 1.

0: PD11
1: PA4

QSPI0_DQ2 o PG3

Quad SPI 0 Data 2.

0: PD12
1: PAS

QSPI0_DQ3 o PG4

Quad SPI 0 Data 3.

0: PE8
1: PB3

QSPI0_DQ4 o PoS

Quad SPI 0 Data 4.

0: PE9
1: PB4

QSPI0_DQ5 o PGB

Quad SPI 0 Data 5.

0: PE10
1: PB5

QSPI0_DQ6 o PG

Quad SPI 0 Data 6.

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 140




EFM32GG11 Family Data Sheet
Pin Definitions
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0: PE11
1. PB6

QSPI0_DQ7 e Quad SPI 0 Data 7.
0: PF9
1: PE15

QSPI0_DQS e Quad SPI 0 Data S.
0: PF6
1: PE14 .

QSPI0O_SCLK 2: PGO Quad SPI 0 Serial Clock.
0: PF8
1. PC4

SDIO_CD 2 PAG SDIO Card Detect.
3. PB10
0: PE13

SDIO_CLK 1:PE14 SDIO Serial Clock.
0: PE12

SDIO_CMD 1: PE1S SDIO Command.
0: PE11

SDIO_DATO 1: PAD SDIO Data 0.
0: PE10

SDIO_DAT1 1: PA1 SDIO Data 1.
0: PE9

SDIO_DAT2 1. PA2 SDIO Data 2.
0: PE8

SDIO_DAT3 1:PA3 SDIO Data 3.
0: PD12

SDIO_DAT4 1: PA4 SDIO Data 4.
0: PD11

SDIO_DAT5 1:PAS SDIO Data 5.
0: PD10

SDIO_DAT6 1. PB3 SDIO Data 6.
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0: PD9
SDIO_DAT7 1. PB4 SDIO Data 7.
0: PF9
1: PC5 .
SDIO_WP 2: PB15 SDIO Write Protect.
3: PB9
0: PAO 4: PFO
1: PF6 5: PC4 ) .
TIMO_CCO 2: PD1 6. PA8 Timer 0 Capture Compare input / output channel 0.
3: PB6 7: PA1
0: PA1 4: PF1
1: PF7 5: PC5 ) .
TIMO_CCA1 2 PD2 6: PA9 Timer 0 Capture Compare input / output channel 1.
3:PCO 7: PAO
0: PA2 4: PF2
1: PF8 5: PA7 . .
TIMO_CC2 2 PD3 6: PA10 Timer 0 Capture Compare input / output channel 2.
3: PC1 7: PA13
0: PA3 4: PB7
1: PC13 . . ) .
TIMO_CDTIO 2. PF3 Timer 0 Complimentary Dead Time Insertion channel 0.
3: PC2
0: PA4 4: PB8
1: PC14 ) . ) .
TIMO_CDTH 2. PF4 Timer 0 Complimentary Dead Time Insertion channel 1.
3: PC3
0: PA5 4: PB11
1: PC15 ) . ) .
TIMO_CDTI2 2 PF5 Timer 0 Complimentary Dead Time Insertion channel 2.
3: PC4
0: PC13 |4:PD6
1: PE10 5: PF2 ) .
TIM1_CCO 2: PBO 6. PF13 Timer 1 Capture Compare input / output channel 0.
3: PB7 7: Pl6
0: PC14 | 4:PD7
1: PE11 5: PF3 ) .
TIM1_CCA1 > PB1 6- PF14 Timer 1 Capture Compare input / output channel 1.
3: PB8 7:PI7
0: PC15 | 4:PC13
1: PE12 5: PF4 ) .
TIM1_CC2 2 PB2 6- PF15 Timer 1 Capture Compare input / output channel 2.
3: PB11 7: P18
0: PC12 | 4:PC14
1: PE13 5: PF12 ) .
TIM1_CC3 2. PB3 6- PF5 Timer 1 Capture Compare input / output channel 3.
3: PB12 7: P19
0: PA8 4: PB6
1: PA12 5: PC2 ) .
TIM2_CCO 2. PC8 6- PGS Timer 2 Capture Compare input / output channel 0.
3: PF2 7: PG5
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0: PA9 4: PCO
1: PA13 5: PC3 ) .
TIM2_CCA1 2 PCY 6- PG Timer 2 Capture Compare input / output channel 1.
3: PE12 7: PG6
0: PA10 4: PC1
1: PA14 5: PC4 ) .
TIM2_CC2 2: PC10 6. PG10 Timer 2 Capture Compare input / output channel 2.
3: PE13 7: PG7
0: PBO
1: PD13 ) . ) .
TIM2_CDTIO 2: PE8 Timer 2 Complimentary Dead Time Insertion channel 0.
3: PGO
0: PB1
1: PD14 ) . ) .
TIM2_CDTI1 2. PE14 Timer 2 Complimentary Dead Time Insertion channel 1.
3: PG1
0: PB2
1: PD15 . . ; .
TIM2_CDTI2 2. PE15 Timer 2 Complimentary Dead Time Insertion channel 2.
3: PG2
0: PE14 4: PAO
1: PEO 5: PA3 . .
TIM3_CCO 2 PE3 6- PA6 Timer 3 Capture Compare input / output channel 0.
3: PE5 7: PD15
0: PE15 | 4: PA1
1: PE1 5: PA4 ) .
TIM3_CCA1 2 PE4 6- PD13 Timer 3 Capture Compare input / output channel 1.
3: PE6 7:PB15
0: PA15 | 4: PA2
1: PE2 5: PA5 ) .
TIM3_CC2 2. PE5 6- PD14 Timer 3 Capture Compare input / output channel 2.
3: PE7 7: PBO
0: PF3 4: PF6
1: PF13 5: PF9 ) .
TIM4_CCO 2 PF5 6. PD11 Timer 4 Capture Compare input / output channel 0.
3: PI8 7: PE9
0: PF4 4: PF7
1: PF14 5: PD9 ) .
TIM4_CCA1 2 Pl6 6. PD12 Timer 4 Capture Compare input / output channel 1.
3: PI9 7: PE10
0: PF12 4: PF8
1: PF15 5: PD10 ) .
TIM4_CC2 2. PI7 6- PE8 Timer 4 Capture Compare input / output channel 2.
3: P10 7: PE11
0: PDO
TIM4_CDTIO Timer 4 Complimentary Dead Time Insertion channel 0.
0: PD1
TIM4_CDTH Timer 4 Complimentary Dead Time Insertion channel 1.
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0: PD3
TIM4_CDTI2 Timer 4 Complimentary Dead Time Insertion channel 2.
0: PE4 4: PC8
1: PE7 5: PC11 ) .
TIM5_CCO 2: PH13 6. PC14 Timer 5 Capture Compare input / output channel 0.
3: PIO 7:PF12
0: PE5 4: PC9
1: PH11 5: PC12 ) .
TIM5_CCA1 2. PH14 6: PF10 Timer 5 Capture Compare input / output channel 1.
3: P 7: PF13
0: PE6 4: PC10
1: PH12 5: PC13 ) .
TIM5_CC2 2- PH15 6- PF11 Timer 5 Capture Compare input / output channel 2.
3:PI2 7: PF14
0: PGO 4: PH8
1: PG6 5: PB13 ) .
TIM6_CCO 2.PG12 |6: PD1 Timer 6 Capture Compare input / output channel 0.
3: PH2 7: PD4
0: PG1 4: PH9
1: PG7 5: PB14 . .
TIM6_CCA1 2 PG13 6: PD2 Timer 6 Capture Compare input / output channel 1.
3: PH3 7: PD5
0: PG2 4: PH10
1: PG8 5: PDO . .
TIM6_CC2 2-PG14 |6:PD3 Timer 6 Capture Compare input / output channel 2.
3: PH4 7: PD6
0: PG3
1: PG9 ) . ) .
TIM6_CDTIO 2 PE4 Timer 6 Complimentary Dead Time Insertion channel 0.
3: PH5
0: PG4
1: PG10 ) . ) 4
TIM6_CDTH 2 PE5 Timer 6 Complimentary Dead Time Insertion channel 1.
3: PH6
0: PG5
1: PG11 ) . ) .
TIM6_CDTI2 2. PE6 Timer 6 Complimentary Dead Time Insertion channel 2.
3: PH7
0: PF8 4: PB7
Uo_CTS ; Eig 5:PDS UARTO Clear To Send hardware flow control input.
3: PC13
0: PF9 4: PB8
UO_RTS ; gig 5:PD6 UARTO Request To Send hardware flow control output.
3: PC12
0: PF7 4: PC5
1: PE1 5: PF2 L
UO0_RX 2 PA4 6- PE4 UARTO Receive input.
3: PC15
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0: PF6 4: PC4
uo_TX 1:PEQ 5: PP UARTO Transmit output. Also used as receive input in half duplex communication
- 2:PA3  |6:PD7 put. P P :
3:PC14
0: PC14 |4:PC4
U1_CTS ; l'z;’ 1 5:PH13 | ART1 Clear To Send hardware flow control input.
3: PE4
0: PC15 | 4: PC5
U1_RTS ; :325132 5-PH14 UART1 Request To Send hardware flow control output.
3: PE5
0: PC13  |4: PE13
1: PF11 5: PH12 o
U1_RX 2. PB10 UART1 Receive input.
3: PE3
0: PC12 | 4: PE12
U1 TX ; EE;O - iR UART1 Transmit output. Also used as receive input in half duplex communication.
3: PE2
0: PE12 | 4:PB13
1: PE5 5: PA12 .
USO_CLK 2- PCY 6 PG14 USARTO clock input / output.
3: PC15
0: PE13 | 4:PB14
1: PE4 5: PA13 . .
USO0_CS 2. PC8 6- PG15 USARTO chip select input / output.
3:PC14
0: PE14 | 4: PB6
1: PE3 5: PB11 .
USO_CTS 2. PC7 6- PHO USARTO Clear To Send hardware flow control input.
3: PC13
0: PE15 | 4:PB5
1: PE2 5: PD6
USO_RTS 2 PCB 6: PH1 USARTO Request To Send hardware flow control output.
3: PC12
0: PE11 4: PB8 .
1: PE6 5: PC1 USARTO Asynchronous Receive.
US0_Rx 2:PC10  |6:PG13
3: PE12 : USARTO Synchronous mode Master Input / Slave Output (MISO).
0: PE10 | 4:PBY USARTO Asynchronous Transmit. Also used as receive input in half duplex communica-
1: PE7 5: PCO tion.
USo_TX 2:PC11  |6:PG12
3: PE13 USARTO Synchronous mode Master Output / Slave Input (MOSI).
0: PB7 4: PC3
1: PD2 5: PB11 .
US1_CLK 2. PFO 6- PE5 USART1 clock input / output.
3: PC15
0: PB8 4: PCO
1: PD3 5: PE4 . .
US1_CS 2 PF1 6- PB2 USART1 chip select input / output.
3:PC14
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0: PB9 4:PC12
1: PD4 5: PB13 .
US1_CTS 2. PF3 6- PH2 USART1 Clear To Send hardware flow control input.
3: PC6
0: PB10 | 4:PC13
1: PD5 5: PB14
US1_RTS 2. PF4 6: PH3 USART1 Request To Send hardware flow control output.
3: PC7
0: PC1 4: PC2 )
. . USART1 Asynchronous Receive.
1: PD1 5: PAO
UST_RX 2: PD6 6: PA2
3: PE7 : USART1 Synchronous mode Master Input / Slave Output (MISO).
0: PCO 4: PC1 USART1 Asynchronous Transmit. Also used as receive input in half duplex communica-
1: PDO 5: PF2 tion.
US1_TX 2:PD7  |6:PA14
3: PF6 USART1 Synchronous mode Master Output / Slave Input (MOSI).
0: PC4 4: PF8
1: PB5 5: PF2 .
US2_CLK 2: PA9 USART2 clock input / output.
3: PA15
0: PC5 4: PF9
1: PB6 5: PF5 ! .
US2_CS 2. PA10 USART2 chip select input / output.
3: PB11
0: PC1 4:PC12
US2_CTS Yosiz |5 PP ysART2 Clear To Send hardware flow control input.
3: PB10
0: PCO 4: PC13
US2 RTS ; lﬁi}g 5:PD8 | ySART2 Request To Send hardware flow control output.
3: PC14
0: PC3 4: PF7 .
. . USART2 Asynchronous Receive.
US2 RX 1: PB4 5: PF1
- g :Zﬁ?ﬂr USART2 Synchronous mode Master Input / Slave Output (MISO).
0: PC2 4: PF6 USART2 Asynchronous Transmit. Also used as receive input in half duplex communica-
1: PB3 5: PFO tion.
us2_TX . PA7
3: PA13 USART2 Synchronous mode Master Output / Slave Input (MOSI).
0: PA2 4: PG2
1: PD7 5: Pl14 .
US3 CLK 2 PD4 USARTS clock input / output.
3: PG8
0: PA3 4: PG3
1: PE4 5: P15 . .
US3_CS 2. PC14 USARTS chip select input / output.
3: PCO
0: PA4 4: PG4
US3_CTS S PG | USART3 Clear To Send hardware flow control input.
3: PG10
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US3_RTS

: PAS
: PC1
: PA14
: PC15

PG5
:PG11

USART3 Request To Send hardware flow control output.

US3_RX

PA1
PE7

: PB7
: PG7

:PG1
:PI13

USART3 Asynchronous Receive.
USART3 Synchronous mode Master Input / Slave Output (MISO).

US3_TX

PAO

: PE6
:PB3
: PG6

: PGO
1 P12

USARTS3 Asynchronous Transmit. Also used as receive input in half duplex communica-
tion.

USART3 Synchronous mode Master Output / Slave Input (MOSI).

US4 _CLK

PC4

: PD11
1 P12
:PI8

: PH6

USART4 clock input / output.

US4_CS

PC5

: PD12
:PI3
: PI9

: PH7

USART4 chip select input / output.

US4_CTS

PAT7

. PD13
P4
- PI10

: PH8

USART4 Clear To Send hardware flow control input.

US4_RTS

PA8

: PD14
 PI5
L PI11

:PH9

USART4 Request To Send hardware flow control output.

US4 _RX

PB8

: PD10
1Pl
1 PI7

: PH5

USART4 Asynchronous Receive.
USART4 Synchronous mode Master Input / Slave Output (MISO).

us4_TX

PB7

:PD9
:PIO
:Pl6

- PH4

USART4 Asynchronous Transmit. Also used as receive input in half duplex communica-
tion.

USART4 Synchronous mode Master Output / Slave Input (MOSI).

US5_CLK

: PB11
: PD13
: PF13
:PH12

USARTS clock input / output.

US5_CS

: PB13
:PD14
: PF12
: PH13

USARTS chip select input / output.

US5_CTS

: PB14
: PD15
: PF11

: PH14

USARTS Clear To Send hardware flow control input.

US5_RTS

YN0 WN2O [ WNRO [ WNRO [ WNRO  WN2O | WNSO [ WN2O  WNSO  WNRO [ WNRO [ WNRO | WN2O

:PB12
:PB15
: PF10
: PH15

USARTS Request To Send hardware flow control output.
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Description

0: PE9 .
. USARTS Asynchronous Receive.
US5 RX 1: PA7
- g EE% USART5 Synchronous mode Master Input / Slave Output (MISO).
0: PE8 USARTS5 Asynchronous Transmit. Also used as receive input in half duplex communica-
1: PA6 tion.
USSR 2: PF15
3: PH10 USARTS Synchronous mode Master Output / Slave Input (MOSI).
0: PF10
USB_DM USB D- pin.
0: PF11
USB_DP USB D+ pin.
0: PF12
USB_ID USB ID pin.
0: PF5
USB_VBUSEN USB 5V VBUS enable.
0: PD6
VDACO_EXT Digital to analog converter VDACO external reference input pin.
0: PB11
VDACO_OUTO/ .
OPAQ_OUT Digital to Analog Converter DACO output channel number 0.
0: PCO 4: PDO
VDACO_OUTOALT |1: PC1 - .
/OPAQ_OUTALT | 2: PC2 Digital to Analog Converter DACO alternative output for channel 0.
3:PC3
0: PB12
VDACO_OUT1/ .
OPA1_OUT Digital to Analog Converter DACO output channel number 1.
0: PC12 | 4: PD1
VDACO_OUT1ALT | 1: PC13 - .
/OPA1 OUTALT |2: PC14 Digital to Analog Converter DACO alternative output for channel 1.
3: PC15
0: PE4 4: PC15
1: PA6 5: PBO o .
WTIMO_CCO 2. PG2 6- PB3 Wide timer 0 Capture Compare input / output channel 0.
3: PG8 7: PC1
0: PE5 4: PFO
1: PD13  |5: PB1 o .
WTIMO_CCA1 2 PG3 6- PB4 Wide timer 0 Capture Compare input / output channel 1.
3: PG9 7: PC2
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0: PE6 4: PF1
1: PD14 | 5: PB2 N .

WTIMO_CC2 2. PG4 6- PB5 Wide timer 0 Capture Compare input / output channel 2.
3:PG10 |7:PC3
0: PE10 4: PD4

WTIMO_CDTIO ; l';'z:g Wide timer 0 Complimentary Dead Time Insertion channel 0.
3: PG11
0: PE11 4: PD5

WTIMO_CDTI1 ; IE,E\;?S Wide timer 0 Complimentary Dead Time Insertion channel 1.
3: PG12
0: PE12 4: PD6

WTIMO_CDTI2 ; Ej_\;h Wide timer 0 Complimentary Dead Time Insertion channel 2.
3: PG13
0: PB13 | 4: PE3
1: PD2 5: PE7 e .

WTIM1_CCO 2 PD6 6- PH8 Wide timer 1 Capture Compare input / output channel 0.
3: PC7 7: PH12
0: PB14 4: PE4
1: PD3 5: PI0 /. .

WTIM1_CCA1 2. PD7 6: PHO Wide timer 1 Capture Compare input / output channel 1.
3: PEO 7: PH13
0: PDO 4: PE5
1: PD4 5: PI1 N .

WTIM1_CC2 2. PD8 6- PH10 Wide timer 1 Capture Compare input / output channel 2.
3: PE1 7: PH14
0: PD1 4: PE6
1: PD5 5: PI2 — .

WTIM1_CC3 2 PC6 6- PH11 Wide timer 1 Capture Compare input / output channel 3.
3: PE2 7: PH15
0: PA9 4: PG14
1: PA12 5: PD3 S .

WTIM2_CCO 2: PR9Y 6. PH4 Wide timer 2 Capture Compare input / output channel 0.
3: PB12 7: PH7
0: PA10 4: PG15
1: PA13 5: PD4 S .

WTIM2_CCA1 2: PB10 6: PH5 Wide timer 2 Capture Compare input / output channel 1.
3:PG12 | 7:PH8
0: PA11 4: PHO
1: PA14 5: PD5 S .

WTIM2_CC2 2 PB11 6- PH6 Wide timer 2 Capture Compare input / output channel 2.
3:PG13 | 7: PH9
0: PD9 4: PI3
1: PC8 5: Pl6 N .

WTIM3_CCO 2. PC11 6- PB6 Wide timer 3 Capture Compare input / output channel 0.
3:PC14 | 7:PF13
0: PD10 |4:Pl4
1: PC9 5: PI7 S .

WTIM3_CCA1 2. PC12 6- PF4 Wide timer 3 Capture Compare input / output channel 1.
3: PF10 7: PF14
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Functionality 0-3 4-7 Description

0: PD11 4: PI5
1: PC10 | 5: PF6
2:PC13 |6:PF12
3: PF11 7: PF15

WTIM3_CC2 Wide timer 3 Capture Compare input / output channel 2.

Certain alternate function locations may have non-interference priority. These locations will take precedence over any other functions
selected on that pin (i.e. another alternate function enabled to the same pin inadvertently).

Some alternate functions may also have high speed priority on certain locations. These locations ensure the fastest possible paths to
the pins for timing-critical signals.

The following table lists the alternate functions and locations with special priority.

Table 5.5. Alternate Functionality Priority

Alternate Functionality Location Priority
1: PA3 High Speed
CMU_CLK2 5: PD10 High Speed
1: PA3 High Speed
CMU_CLKIO 5: PD10 High Speed
0: PA4 High Speed
ETH_RMIICRSDV 1: PD11 High Speed
0: PA3 High Speed
ETH_RMIIREFCLK 1- PD10 High Speed
0: PA2 High Speed
ETH_RMIIRXDO 1: PD9 High Speed
0: PA1 High Speed
ETH_RMIIRXD1 1: PF9 High Speed
0: PA5 High Speed
ETH_RMIIRXER 1. PD12 High Speed
0: PE15 High Speed
ETH_RMIITXDO 1. PF7 High Speed
0: PE14 High Speed
ETH_RMIITXD1 1: PF6 High Speed
0: PAO High Speed
ETH_RMITXEN 1: PF8 High Speed
QSPI0_CSO0 0: PF7 High Speed
QSPI0_CS1 0: PF8 High Speed
QSPI0_DQO 0: PD9 High Speed
QSPI0_DQ1 0: PD10 High Speed
QSPI0_DQ2 0: PD11 High Speed
QSPI0_DQ3 0: PD12 High Speed
QSPI0_DQ4 0: PE8 High Speed
QSPI0_DQ5 0: PE9 High Speed
QSPI0_DQ6 0: PE10 High Speed
QSPI0_DQ7 0: PE11 High Speed

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 150




EFM32GG11 Family Data Sheet
Pin Definitions

Alternate Functionality Location Priority
QSPI0_DQS 0: PF9 High Speed
QSPI0_SCLK 0: PF6 High Speed
SDIO_CLK 0: PE13 High Speed
SDIO_CMD 0: PE12 High Speed
SDIO_DATO 0: PE11 High Speed
SDIO_DAT1 0: PE10 High Speed
SDIO_DAT2 0: PE9 High Speed
SDIO_DAT3 0: PE8 High Speed
SDIO_DAT4 0: PD12 High Speed
SDIO_DAT5 0: PD11 High Speed
SDIO_DAT6 0: PD10 High Speed
SDIO_DAT7 0: PD9 High Speed
TIMO_CCO 3: PB6 Non-interference
TIMO_CCA1 3: PCO Non-interference
TIMO_CC2 3: PC1 Non-interference
TIMO_CDTIO 1: PC13 Non-interference
TIMO_CDTH 1: PC14 Non-interference
TIMO_CDTI2 1: PC15 Non-interference
TIM2_CCO 0: PA8 Non-interference
TIM2_CCA1 0: PA9 Non-interference
TIM2_CC2 0: PA10 Non-interference
TIM2_CDTIO 0: PBO Non-interference
TIM2_CDTH1 0: PB1 Non-interference
TIM2_CDTI2 0: PB2 Non-interference
TIM4_CCO 0: PF3 Non-interference
TIM4_CCA1 0: PF4 Non-interference
TIM4_CC2 0: PF12 Non-interference
TIM4_CDTIO 0: PDO Non-interference
TIM4_CDTI1 0: PD1 Non-interference
TIM4_CDTI2 0: PD3 Non-interference
TIM6_CCO 0: PGO Non-interference
TIM6_CCA1 0: PG1 Non-interference
TIM6_CC2 0: PG2 Non-interference
TIM6_CDTIO 0: PG3 Non-interference
TIM6_CDTH 0: PG4 Non-interference
TIM6_CDTI2 0: PG5 Non-interference
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Alternate Functionality Location Priority

Us2_cLK 5 P2 Figh Speed
us2_Cs 5 prs Figh Speec
Us2 R e Figh Speed
Us2_TX 5 PFo Figh Speed
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5.5 Analog Port (APORT) Client Maps

The Analog Port (APORT) is an infrastructure used to connect chip pins with on-chip analog clients such as analog comparators, ADCs,
DACs, etc. The APORT consists of a set of shared buses, switches, and control logic needed to configurably implement the signal rout-
ing. Figure 5.3 APORT Connection Diagram on page 153 Shows the APORT routing for this device family. A complete description of
APORT functionality can be found in the Reference Manual.
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Figure 5.3. APORT Connection Diagram

Client maps for each analog circuit using the APORT are shown in the following tables. The maps are organized by bus, and show the
peripheral's port connection, the shared bus, and the connection from specific bus channel numbers to GPIO pins.

In general, enumerations for the pin selection field in an analog peripheral's register can be determined by finding the desired pin con-
nection in the table and then combining the value in the Port column (APORT__), and the channel identifier (CH__). For example, if pin
PF7 is available on port APORT2X as CH23, the register field enumeration to connect to PF7 would be APORT2XCH23. The shared
bus used by this connection is indicated in the Bus column.
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Table 5.6. ACMPO0 Bus and Pin Mapping

00d 00d ovd ovd 03d 03d
10d 10d Ivd lvd l3d L3d
¢od ¢Od cvd cvd
€0d €0d €vd €vd
¥Od ¥0d yvd yvd ¥3d ¥3d
G0d S0d Svd Svd G3d S3d
90d 90d ovd ovd 93d 93d
1,0d 10d Lvd Lvd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
0olvd olvd oL3d 0L3d
L vd Livd L13d L13d
¢lvd civd Zl3ad ¢l3ad
€lvd €ivd €l3d €l3d
yivd yivd yi3ad ¥i3ad
Sivd Sivd Si3d Si3ad
04gd 04ad 04d 04d
lad lad ldd ldd
¢dad Z¢dd ¢4dd ¢dd
€4ad €4dd €4d €4d
¥4ad ydd v4d vdd
S8d Gdad Gdd G4d
94d 9dd 94d 94d
,4d /4d
8dd 84d
64d 64dd 64d 64d
0lad olLad 0lLdd oL4d
l1ad l1dd bldd l1dd
cldad clad cldd cldd
€lad €lad €ldd €ldd
viad viad vidd vidd
Slad Slad Sidd Sldd
X0dNOVSN4g | AOdINDVYSNE | XvsSNnd AvVSNd Xdasnd Adgsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdVY | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV
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Pin Definitions

Table 5.7. ACMP1 Bus and Pin Mapping

80d 80d ovd ovd 03d 03d
60d 60d Ivd lvd l3d L3d
0L0d 010d cvd cvd
110d 110d €vd €vd
¢lod clod yvd yvd ¥3d ¥3d
€10d €10d Svd Svd G3d G3d
710d ¥10d ovd ovd 93d 93d
G10d G10d Lvd /vd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
0olvd olvd oL3d oL3d
Llvd Livd L13d L13d
¢lvd civd Zl3ad cl3ad
€ivd €ivd €l3d €l3d
yivd yivd yi3ad ¥i3d
Sivd Sivd Sl3d Si3ad
04gd 04d 04d 04d
lad lad ldd ldd
¢dad Z¢dd ¢4dd ¢dd
€4ad €4dd €4d €4d
¥4ad dd v4d vdd
S4d Gdad Gdd G4d
94d 9dd 94d 94d
,4d /4d
84d 84d
64d 64dd 64d 64d
oLad oLad oLdd oLdd
llad l1dd bldd l1dd
cldad clad cldd cldd
€lad €lad €ldd €ldd
viad viad vidd vidd
Slad Slad Sldd Sldd
X1dNOVSNg | ALdNDVYSNE | XvsSNnd AvVSNd Xdasnd Agsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdY | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV
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Pin Definitions

Table 5.8. ACMP2 Bus and Pin Mapping

09d 09d ovd ovd 03d 03d
19d 19d Ivd lvd l3d L3d
¢od ¢od cvd cvd
€9d €9d €vd €vd
¥9d ¥Od yvd yvd ¥3d ¥3d
GOd GOd Svd Svd G3d S3d
99d 99d ovd ovd 93d 93d
19d 19d Lvd Lvd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
0olvd olvd oL3d 0L3d
L vd Livd L13d L13d
¢lvd civd Zl3ad ¢l3ad
€lvd €ivd €l3d €l3d
yivd yivd yi3ad ¥i3ad
Sivd Sivd Si3d Si3ad
04gd 04ad 04d 04d
lad lad ldd ldd
¢dad Z¢dd ¢4dd ¢dd
€4ad €4dd €4d €4d
¥4ad ydd v4d vdd
S8d Gdad Gdd G4d
94d 9dd 94d 94d
,4d /4d
8dd 84d
64d 64dd 64d 64d
0lad olLad 0lLdd oL4d
l1ad l1dd bldd l1dd
cldad clad cldd cldd
€lad €lad €ldd €ldd
viad viad vidd vidd
Slad Slad Sidd Sldd
XZ¢dNOVSNA | AcdNDVSNg | Xvsnd AvVSNd Xdasnd Adgsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdVY | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV
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Pin Definitions

Table 5.9. ACMP3 Bus and Pin Mapping

8Hd 8Hd ovd ovd 03d 03d
6Hd 6Hd Ivd lvd l3d L3d
OlHd OLHd cvd cvd
LIHd LIHd €vd €vd
¢lHd C¢lHd yvd yvd ¥3d ¥3d
€LHd €lHd Svd Svd G3d G3d
ViHd ViHd ovd ovd 93d 93d
SlHd SlHd Lvd /vd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
0olvd olvd oL3d oL3d
Llvd Livd L13d L13d
¢lvd civd Zl3ad cl3ad
€ivd €ivd €l3d €l3d
yivd yivd yi3ad ¥i3d
Sivd Sivd Sl3d Si3ad
04gd 04d 04d 04d
lad lad ldd ldd
¢dad Z¢dd ¢4dd ¢dd
€4ad €4dd €4d €4d
¥4ad dd v4d vdd
S4d Gdad Gdd G4d
94d 9dd 94d 94d
,4d /4d
84d 84d
64d 64dd 64d 64d
oLad oLad oLdd oLdd
llad l1dd bldd l1dd
cldad clad cldd cldd
€lad €lad €ldd €ldd
viad viad vidd vidd
Slad Slad Sldd Sldd
XEANOVSNA | AEdINDVYSNE | XvsSNnd AvVSNd Xdasnd Agsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdY | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV
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Pin Definitions

Table 5.10. ADCO Bus and Pin Mapping

0dd 0dd ovd ovd 03d 03d
Ldd lad Ivd Ivd l3ad l3d
¢ad ¢ad ¢vd cvd
€dd €dd €vd €vd
¥ad ¥dd yvd yvd ¥3d ¥3d
Sdd Sdd Svd Svd G3dd S3d
9dd 9dd ovd 9vd 93d 93d
.dd .dd 1vd Lvd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
olvd 0olvd oL3d 0l3d
Livd Llvd L13d L13d
¢lvd clvd Zi3ad ¢l3ad
€lvd €lvd €l3d €l3d
yivd yivd vl3d ¥i3d
Slvd Sivd Gl3ad Sl3d
0dd 04gd 04d 04d
lad lad ldd ldd
¢dd ¢dad ¢dd ¢dd
€4d €dd €dd €4d
ydd y4ad vdd vdd
G4ad S4d Gdd Gdd
9dd 9dd 94d 94d
/4d /4d
84d 84d
64dd 64d 6dd 6dd
olad olad oLdd oldd
lldd llad bidd bldd
clad clad cldd ¢ldd
€ldd €lad €ldd €ldd
vlad viad vidd vidd
Slad Slad Sldd Sldd
Skl X00AavsNng | A0DAdvsNng | Xvsnd AvSNg Xgasng Adsnd Xosnd AOSNnd Xasnd Adsnd
C0CE X0LHOdY | AOLHOdY | X11HOdVY | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | XV 1HOdV | AvLH0dY
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Pin Definitions

Table 5.11. ADC1 Bus and Pin Mapping

OHd OHd ovd ovd 03d 03d
LHd IHd Ivd Ivd l3ad l3d
C¢Hd CHd ¢vd cvd
€Hd €Hd €vd €vd
YHd YHd yvd yvd ¥3d ¥3d
SHd GHd Svd Svd G3dd S3d
9Hd 9Hd ovd 9vd 93d 93d
LHd LHd 1vd Lvd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
olvd 0olvd oL3d 0l3d
Livd Llvd L13d L13d
¢lvd clvd Zi3ad ¢l3ad
€lvd €lvd €l3d €l3d
yivd yivd vl3d ¥i3d
Slvd Sivd Gl3ad Sl3d
0dd 04gd 04d 04d
lad lad ldd ldd
¢dd ¢dad ¢dd ¢dd
€4d €dd €dd €4d
ydd y4ad vdd vdd
G4ad S4d Gdd Gdd
9dd 9dd 94d 94d
/4d /4d
84d 84d
64dd 64d 6dd 6dd
olad olad oLdd oldd
lldd llad bidd bldd
clad clad cldd ¢ldd
€ldd €lad €ldd €ldd
vlad viad vidd vidd
Slad Slad Sldd Sldd
Skl X10avsNng | ALDdvsng | Xvsnd AvSNg Xgasng Adsnd Xosnd AOSNnd Xasnd Adsnd
C0CE X0LHOdY | AOLHOdY | X11HOdVY | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | XV 1HOdV | AvLH0dY
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Pin Definitions

Table 5.12. CSEN Bus and Pin Mapping

CEXT

ovd 03d ovd 03d
Ivd l3d Ivd l3d
cvd ¢vd
€vd €vd
yvd ¥3d yvd ¥3d
Svd G3d Svd G3d
9vd 93d ovd 93d
Lvd /3d Lvd /3d
8vd 83d 8vd 83d
6vd 63d 6vd 63d
0olvd 0L3d olvd oL3d
Livd L13d Llvd b13d
clvd Zl3ad clvd ¢l3ad
€ivd €l3d €lvd €l3d
yivd ¥i3d vivd ¥i3d
Sivd Sl3d Sivd Sl3ad
04gd 04d 04gd 04d
lad ldd lad ldd
¢dd ¢dd ¢dd ¢dd
€dd €dd €4dd €4d
¥dd vdd ydd v4d
Gdad Gdd G4d Gdd
94dd 94d 9dd 94d
/4d /4d
8dd 8dd
649d 6dd 649d 6dd
olad oL4d olLad oldd
l1dd bldd llad bidd
clad cldd clad cldd
€ldad €ldd €ldad €ldd
viad vidd _W_ viad vidd
Slad Sldd _..r.__ Slad Gldd
Xvsngd AvSnd Xosnd AOSNnd _vM Xgasngd Adgsnd Xasnd Adsnd
X1140dV | ALLHOdY | X€ELHOdVY | AELHOdY ﬁ X21d0dV | ACLHOdV | XV1dOdV | AVLHOdY

Table 5.13. IDACO Bus and Pin Mapping

03d
L3d
¥3d
G3d
93d
/3d
83d
63d
0l3d
L13d
¢l3ad
€l3d
¥l3d
Si3ad
04d
ldd
¢dd
€4d
vdd
Gd4d
94d
/4d
84d
64d
oldd
bidd
cldd
€ldd
vidd
Sldd
Xosnd AdsNd
0 X1190dY | ALLHOdY
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EFM32GG11 Family Data Sheet

Pin Definitions

Table 5.14. VDACO / OPA Bus and Pin Mapping

OPAO_N

ovd 03d ovd 03d
Ivd L3ad lvd l3d
cvd cvd
€vd €vd
yvd ¥3d yvd ¥3d
Svd G3d Svd G3d
ovd 93d 9vd 93d
Lvd /3d Lvd /3d
8vd 83d 8vd 83d
6vd 63d 6vd 63d
olvd 0L3d 0olvd oL3d
Lvd b13d Livd L13d
clvd ¢l3ad ¢lvd ¢l3ad
€lvd €l3d €ivd €l3d
yivd ¥i3d yivd ¥l3d
Sivd Si3ad Sivd Sl3d
04ad 04d 04gd 04d
lad ldd lad ldd
¢dd ¢4dd ¢dd ¢dd
€4ad €4d €dd €dd
ydd v4d ¥dd vdd
Sdd Gdd Gdad Gdd
9dd 94d 94dd 94d
/4d /4d
84d 84d
649d 6dd 64dd 6dd
olLad 0L4d olad oL4d
l1ad bldd l1dd bldd
clad cldd clad cldd
€ldad €ldd €l4ad €ldd
vlad vidd viad vidd
Slad Sldd o Siad Sldd
AVSNd Adsnd AdSsNnd Adsnd M_ Xvsngd Xdasnd Xosnd Xasnd
ALLHOdY | ACLHOdY | AELHOdY | AVLHOdY W X11d0dV | X21d0dV | X€E1dOdV | Xy1dO0dVY
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EFM32GG11 Family Data Sheet

Pin Definitions

OPA1_N

ovd 03d ovd 03d ovd 03d
lvd l3d lvd l3d Ivd l3d
evd evd evd
€vd €vd €vd
yvd ¥3d yvd ¥3d vvd ¥3d
Svd G3d Svd S3d Svd G3d
ovd 93d ovd 93d ovd 93d
Lvd /3d Lvd /3d /vd /3d
8vd 83d 8vd 83d 8vd 83d
6vd 63d 6vd 63d 6vd 63d
olvd 0l3d olvd 0L3d olvd 0l3d
Livd L13d Livd L13d Livd L13d
clvd ¢l3ad ¢lvd ¢l3ad clvd ¢l3ad
€ivd €l3d €lvd €l3d €lvd €l3d
yivd ¥i3d yivd ¥i3d yivd ¥i3d
Sivd Sl3d Slvd Gi3d Sivd Sl3d
04dd 04d 04ad 04d 04dd 04d
lad l4d lad ldd lad ldd
¢dd ¢dd ¢dd ¢dd ¢dd ¢dd
€dd €4d €dd €4d €dd €dd
ydd vdd dd v4d ¥dd vdd
Gdad Gdd Gdad Gdd Gdad Gdd
9dd 94d 9dd 94d 9dd 94d
/4d ,4d /4d
84d 8dd 84d
649d 6dd 64dd 64d 64dd 6dd
olLad oldd olLad 0l4d oLad oldd
l1dd bldd l1dd bldd l1dd bldd
clad ¢ldd clad cldd clad ¢ldd
€l4ad €ldd €lad €ldd €lad €ldd
vlad vidd viad vidd viad vidd
gldad Gldd o glad Sldd = Siad Sldd
AvSnd Agsnd AOSNnd Adsnd M_ Xvsnd Xdasnd Xosnd Xasnd M_ AvSNd Adgsng A0SNnd Adsnd
ALLHOdVY | ACLHOdY | AELHOdY | AV1HOdY W X11d0dV | X21d0dV | X€1dOdV | Xy1d0dV W ALLHOdVY | ACLHOdY | AELHOdY | AV1HOdY
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EFM32GG11 Family Data Sheet

Pin Definitions

OPA2_OUT

ovd 03d ovd 03d ovd 03d
lvd l3d lvd l3d Ivd l3d
evd evd evd
€vd €vd €vd
yvd ¥3d yvd ¥3d vvd ¥3d
Svd G3d Svd S3d Svd G3d
ovd 93d ovd 93d ovd 93d
Lvd /3d Lvd /3d /vd /3d
8vd 83d 8vd 83d 8vd 83d
6vd 63d 6vd 63d 6vd 63d
olvd 0l3d olvd 0L3d olvd 0l3d
Livd L13d Livd L13d Livd L13d
clvd ¢l3ad ¢lvd ¢l3ad clvd ¢l3ad
€ivd €l3d €lvd €l3d €lvd €l3d
yivd ¥i3d yivd ¥i3d yivd ¥i3d
Sivd Sl3d Slvd Gi3d Sivd Sl3d
04dd 04d 04ad 04d 04dd 04d
lad l4d lad ldd lad ldd
¢dd ¢dd ¢dd ¢dd ¢dd ¢dd
€dd €4d €dd €4d €dd €dd
ydd vdd dd v4d ¥dd vdd
Gdad Gdd Gdad Gdd Gdad Gdd
9dd 94d 9dd 94d 9dd 94d
/4d ,4d /4d
84d 8dd 84d
649d 6dd 64dd 64d 64dd 6dd
olLad oldd olLad 0l4d oLad oldd
l1dd bldd l1dd bldd l1dd bldd
clad ¢ldd clad cldd clad ¢ldd
€l4ad €ldd €lad €ldd €lad €ldd
vlad vidd viad vidd viad vidd
gldad Gldd o glad Sldd = Siad Sldd
AvSnd Agsnd AOSNnd Adsnd M_ Xvsnd Xdasnd Xosnd Xasnd M_ AvSNd Adgsng A0SNnd Adsnd
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Pin Definitions

OPA3_OUT

ovd 03d ovd 03d ovd 03d
Ivd 13d Ivd 13d Ivd 13d
zvd zvd zvd
evd evd evd
vvd ¥3d ¥vd ¥3d A ¥3d
svd gad Svd gad svd ¢ad
ovd 93d ovd 93d 9vd 93d
Lvd /3d Lvd /3d Lvd /3d
8vd 83d 8vd 83d 8vd 83d
6vd 63d 6vd 63d 6vd 63d
oLvd 0L3d oLvd 0l3d oLvd 0L3ad
Livd b1ad Livd Er Livd b13d
zlvd z1ad zlvd zl3ad zlvd z1ad
€lvd €13d elvd €13d eLvd €13d
vivd y13d vivd y13d vivd y13d
Slvd §lad Slvd §l3ad Slvd §lad
09d 04d 0ad 04d 0ad 04d
1ad L4d 1ad L4d 1ad L4d
zad z4d zad z4d zad z4d
ead €4d edd €4d ead €4d
vad 4d 8d 4d vad 4d
sad G4d sad G4d sad G4d
9ad 94d 99d 94d 99d 94d
L4d L4d L4d
84d 84d 84d
69d 64d 69d 64d 69d 64d
oLad 0l4d oLad (JEE - olad 0ldd
Liad bidd Lad bldd w_ Liad bidd
ziad Zlad ziad zldd m zrad Zlad
eLad €14d elad €ldd |9 elad €L4d
vled ldd v1ed ldd m vled ldd
glad §ldd o slad §lid w_ glad §ldd
AVSNg | Adsng | AOSNg | AASNg | @ Xvsnd | xdsnd | XOsng | Xdsnd | Q| Avsng | Adsng | AOsng | Adsnd
ALLHOdY | AZLHOGY | ASLHOdY | APLHOdY | & | XILHOdY | XZLHOAY | XELHOdY | XpLHOdY | S | ALLYOdY | AZLHOdY | AELHOdY | AYLHOAY
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EFM32GG11 Family Data Sheet

Pin Definitions

VDACO0_OUT1/OPA1_OUT

ovd 03d
Ivd l3ad
evd
€vd
yvd ¥3d
Svd G3d
ovd 93d
Lvd /3d
8vd 83d
6vd 63d
olvd 0l3d
Livd L13d
clvd ¢l3ad
€ivd €l3d
vivd vi3d
Sivd Sl3d
04dd 04d
lad ldd
¢dd ¢4dd
€dd €4d
ydd vdd
Gdad Gdd
94dd 94d
/4d
84d
649d 6dd
olLad oldd
l1dd bldd
clad ¢ldd
€l4ad €ldd
vlad vidd
Siad Sldd
AvSnd Agsnd AOSNnd Adsnd
ALLHOdVY | ACLHOdY | AELHOdY | AV1HOdY
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EFM32GG11 Family Data Sheet
BGA192 Package Specifications

6. BGA192 Package Specifications

6.1 BGA192 Package Dimensions
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Figure 6.1. BGA192 Package Drawing

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 166




EFM32GG11 Family Data Sheet
BGA192 Package Specifications

Table 6.1. BGA192 Package Dimensions

Dimension Min Typ Max
A 0.77 0.83 0.89
A1 0.13 0.18 0.23
A3 0.16 0.20 0.24
A2 0.45 REF
D 7.00 BSC
e 0.40 BSC
E 7.00 BSC
D1 6.00 BSC
E1 6.00 BSC
b 0.20 0.25 0.30
aaa 0.10
bbb 0.10
ddd 0.08
eee 0.15
fff 0.05
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.

3. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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6.2 BGA192 PCB Land Pattern
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Figure 6.2. BGA192 PCB Land Pattern Drawing
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Table 6.2. BGA192 PCB Land Pattern Dimensions

Dimension Min Nom Max
X 0.20

C1 6.00

Cc2 6.00

E1 0.4

E2 0.4

Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2.Dimensioning and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on the IPC-7351 guidelines.

4. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 ym
minimum, all the way around the pad.

5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
6. The stencil thickness should be 0.125 mm (5 mils).

7. The ratio of stencil aperture to land pad size should be 1:1.

8. A No-Clean, Type-3 solder paste is recommended.

9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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6.3 BGA192 Package Marking

EFM32

PPPPPPPPPP
TTTTTT
YYWW

Figure 6.3. BGA192 Package Marking

The package marking consists of:
+ PPPPPPPPPP — The part number designation.
« TTTTTT — A trace or manufacturing code. The first letter is the device revision.
* YY — The last 2 digits of the assembly year.
* WW — The 2-digit workweek when the device was assembled.
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7. TQFP100 Package Specifications

7.1 TQFP100 Package Dimensions
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Figure 7.1. TQFP100 Package Drawing
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Table 7.1. TQFP100 Package Dimensions

Dimension Min Typ Max
A - - 1.20
A1 0.05 - 0.15
A2 0.95 1.00 1.05
b 0.17 0.22 0.27
b1 0.17 0.20 0.23
c 0.09 - 0.20
c1 0.09 - 0.16
D 16.0 BSC

16.0 BSC
D1 14.0 BSC
E1 14.0 BSC
e 0.50 BSC
L1 1 REF
L 0.45 0.60 0.75
S} 0 35 7
o1 0 - -
62 11 12 13
o3 11 12 13
R1 0.08 - -
R2 0.08 - 0.2
S 0.2 - -
aaa 0.2
bbb 0.2
cce 0.08
ddd 0.08
eee 0.05
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y 14.5M-1994.
3.Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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7.2 TQFP100 PCB Land Pattern
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Figure 7.2. TQFP100 PCB Land Pattern Drawing
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Table 7.2. TQFP100 PCB Land Pattern Dimensions

Dimension Min Nom Max
C1 15.4

Cc2 15.4

E 0.50 BSC

X 0.30

Y 1.50

Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. This Land Pattern Design is based on the IPC-7351 guidelines.

3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 pm
minimum, all the way around the pad.

4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.

5. The stencil thickness should be 0.125 mm (5 mils).

6. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pads.

7.A No-Clean, Type-3 solder paste is recommended.

8. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.

7.3 TQFP100 Package Marking

EFM32

PPPPPPPPPP
TTTTTT
YYWW

Figure 7.3. TQFP100 Package Marking

The package marking consists of:
+ PPPPPPPPPP — The part number designation.
« TTTTTT — A trace or manufacturing code. The first letter is the device revision.
* YY — The last 2 digits of the assembly year.
* WW — The 2-digit workweek when the device was assembled.
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8. Revision History

8.1 Revision 0.5
July 24th, 2017

Initial release.
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