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The EFM32 Happy Gecko MCUs are the world’s most energy-

friendly microcontrollers. KEYPRATURES

The EFM32HG offers unmatched performance and ultra low power consumption in both * ARM Cortex-M0+ at 25 MHz

active and sleep modes. EFM32HG devices consume as little as 0.6 A in Stop mode + Ultra low power operation

and 127 pA/MHz in Run mode. It also features autonomous peripherals, high overall chip + 0.6 A current in Stop (EM3), with

and analog integration, and the performance of the industry standard 32-bit ARM Cortex- brown-out detection and RAM retention
MO+ processor, making it perfect for battery-powered systems and systems with high- * 51 yA/MHz in EM1

performance, low-energy requirements. * 127 yA/MHz in Run mode (EMO)

EFM32HG applications include the following: ) Easgwa"e'“p tt'me °fhz “(ZES)
« Hardware cryptography

« Energy, gas, water and smart metering  * Alarm and security systems Up to 64 kB of Flash and 8 kB of RAM

« Health and fitness applications * Industrial and home automation

* Smart accessories
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1. Feature List

* ARM Cortex-M0+ CPU platform
» High Performance 32-bit processor @ up to 25 MHz
» Wake-up Interrupt Controller
» SysTick System Timer
» Flexible Energy Management System
* 20 nA @ 3V Shutoff Mode
* 0.6 yA @ 3 V Stop Mode, including Power-on Reset, Brown-out Detector, RAM and CPU retention

* 0.9 JA @ 3 V Deep Sleep Mode, including RTC with 32.768 kHz oscillator, Power-on Reset, Brown-out Detector, RAM and CPU
retention

* 51 yA/IMHz @ 3 V Sleep Mode
* 127 yA/MHz @ 3 V Run Mode, with code executed from flash
* 64/32 kB Flash
+ 8/4 kB RAM
» Up to 37 General Purpose /O pins
+ Configurable push-pull, open-drain, pull-up/down, input filter, drive strength
» Configurable peripheral I/O locations
» Up to 16 asynchronous external interrupts
» Output state retention and wake-up from Shutoff Mode
* 6 Channel DMA Controller
» 6 Channel Peripheral Reflex System (PRS) for autonomous inter-peripheral signaling
» Hardware AES with 128-bit keys in 54 cycles
» Timers/Counters
» 3% 16-bit Timer/Counter
» 3x3 Compare/Capture/PWM channels
» Dead-Time Insertion on TIMERO
* 1% 24-bit Real-Time Counter
* 1x 16-bit Pulse Counter
» Watchdog Timer with dedicated RC oscillator @ 50 nA
» Communication interfaces
» Up to 2% Universal Synchronous/Asynchronous Receiver/Transmitter
* UART/SPI/SmartCard (ISO 7816)/IrDA/I12S
 Triple buffered full/half-duplex operation
* Low Energy UART
» Autonomous operation with DMA in Deep Sleep Mode
* 12C Interface with SMBus support
» Address recognition in Stop Mode
* Low Energy Universal Serial Bus (USB) Device
* Fully USB 2.0 compliant
* On-chip PHY and embedded 5V to 3.3V regulator
» Crystal-free operation
» Ultra low power precision analog peripherals
* 12-bit 1 Msamples/s Analog-to-Digital Converter
* 4 single-ended channels/2 differential channels
* On-chip temperature sensor
 Current Digital-to-Analog Converter
» Selectable current range between 0.05 and 64 pA
* 1x Analog Comparator
» Capacitive sensing with up to 5 inputs
» Supply Voltage Comparator
« Ultra efficient Power-on Reset and Brown-Out Detector
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Debug Interface

» 2-pin Serial Wire Debug interface

* Micro Trace Buffer (MTB)

* Pre-Programmed USB/UART Bootloader
» Temperature range -40 to 85 °C (EFM32HGxxxFxx) or -40 to 105 °C (EFM32HGxxxFxxN)
+ Single power supply 1.98 to 3.8 V

» Packages:

+ CSP36 (3x3 mm)

* QFN24 (5%5 mm)

* QFN32 (6%6 mm)

* TQFP48 (7x7 mm)
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2. Ordering Information
The following table shows the available EFM32HG devices.

Table 2.1. Ordering Information

Max Speed Supply Temperature

Ordering Code Flash (kB) RAM (kB) (MHz) Voltage (V) (°C) Package
EFM32HG108F32G-C-QFN24 32 4 25 1.98-3.8 -40 - 85 QFN24
EFM32HG108F64G-C-QFN24 64 8 25 1.98-3.8 -40 - 85 QFN24
EFM32HG110F32G-C-QFN24 32 4 25 1.98-3.8 -40 - 85 QFN24
EFM32HG110F64G-C-QFN24 64 8 25 1.98-3.8 -40 - 85 QFN24
EFM32HG210F32G-C-QFN32 32 4 25 1.98-3.8 -40 - 85 QFN32
EFM32HG210F64G-C-QFN32 64 8 25 1.98-3.8 -40 - 85 QFN32
EFM32HG222F32G-C-QFP48 32 4 25 1.98-3.8 -40 - 85 TQFP48
EFM32HG222F64G-C-QFP48 64 8 25 1.98-3.8 -40 - 85 TQFP48
EFM32HG308F32G-C-QFN24 32 8 25 1.98-3.8 -40 - 85 QFN24
EFM32HG308F64G-C-QFN24 64 8 25 1.98-3.8 -40 - 85 QFN24
EFM32HG309F32G-C-QFN24 32 8 25 1.98-3.8 -40 - 85 QFN24
EFM32HG309F64G-C-QFN24 64 8 25 1.98-3.8 -40 - 85 QFN24
EFM32HG310F32G-C-QFN32 32 8 25 1.98-3.8 -40 - 85 QFN32
EFM32HG310F64G-C-QFN32 64 8 25 1.98-3.8 -40 - 85 QFN32
EFM32HG321F32G-C-QFP48 32 8 25 1.98-3.8 -40 - 85 TQFP48
EFM32HG321F64G-C-QFP48 64 8 25 1.98-3.8 -40 - 85 TQFP48
EFM32HG322F32G-C-QFP48 32 8 25 1.98-3.8 -40 - 85 TQFP48
EFM32HG322F64G-C-QFP48 64 8 25 1.98-3.8 -40 - 85 TQFP48
*EFM32HG350F32G-C-CSP36' 32 8 25 1.98-3.8 -40 - 85 CSP36
*EFM32HG350F64G-C-CSP36' 64 8 25 1.98-3.8 -40 - 85 CSP36
EFM32HG108F32N-C-QFN24 32 4 25 1.98-3.8 -40 - 105 QFN24
EFM32HG108F64N-C-QFN24 64 8 25 1.98-3.8 -40 - 105 QFN24
EFM32HG110F32N-C-QFN24 32 4 25 1.98-3.8 -40 - 105 QFN24
EFM32HG110F64N-C-QFN24 64 8 25 1.98-3.8 -40- 105 QFN24
EFM32HG210F32N-C-QFN32 32 4 25 1.98-3.8 -40-105 QFN32
EFM32HG210F64N-C-QFN32 64 8 25 1.98-3.8 -40 - 105 QFN32
EFM32HG222F32N-C-QFP48 32 4 25 1.98-3.8 -40 - 105 TQFP48
EFM32HG222F64N-C-QF P48 64 8 25 1.98-3.8 -40 - 105 TQFP48
EFM32HG308F32N-C-QFN24 32 8 25 1.98-3.8 -40 - 105 QFN24
EFM32HG308F64N-C-QFN24 64 8 25 1.98-3.8 -40-105 QFN24
EFM32HG309F32N-C-QFN24 32 8 25 1.98-3.8 -40-105 QFN24
EFM32HG309F64N-C-QFN24 64 8 25 1.98-3.8 -40 - 105 QFN24
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Max Speed Supply Temperature

Ordering Code Flash (kB) RAM (kB) (MHz) Voltage (V) (°C) Package
EFM32HG310F32N-C-QFN32 32 8 25 1.98 - 3.8 -40 - 105 QFN32
EFM32HG310F64N-C-QFN32 64 8 25 1.98-3.8 -40- 105 QFN32
EFM32HG321F32N-C-QFP48 32 8 25 1.98-3.8 -40 - 105 TQFP48
EFM32HG321F64N-C-QFP48 64 8 25 1.98-3.8 -40 - 105 TQFP48
EFM32HG322F32N-C-QFP48 32 8 25 1.98-3.8 -40 - 105 TQFP48
EFM32HG322F64N-C-QFP48 64 8 25 1.98-3.8 -40 - 105 TQFP48
Note:
1.End of Life (EOL) for OPNs EFM32HG350F32G-C-CSP36 and EFM32HG350F64G-C-CSP36.

EFM32] HG [322]F] 64 INRICIY QFP | 48 IR

L» Tape and Reel (Optional)
Pin Count

Package
Revision
—>» Temperature Grade — G (-40 to +85 °C), N (-40 to +105 °C)
— Memory Size in kB

—>» Memory Type (Flash)

—>» Feature Set Code

—>» Happy Gecko

—>» Energy Friendly Microcontroller 32-bit
Figure 2.1. Ordering Code Decoder
Adding the suffix 'R’ to the part number (e.g. EFM32HG322F64-C-QFP48R) denotes tape and reel.

Adding 'G' or 'N' after the memory size (e.g. EFM32HG322F64N-C-QFP48) denotes temperature grade.

Visit http://www.silabs.com for information on global distributors and representatives.

silabs.com | Building a more connected world. Rev.2.40 | 5




Table of Contents

1. Feature List .

2. Ordering Information

3. System Summary.

3.1 System Introduction

3.1.1
3.1.2
3.1.3
3.14
3.1.5
3.1.6
3.1.7
3.1.8
3.1.9
3.1.10
3.1.11
3.1.12
3.1.13
3.1.14
3.1.15
3.1.16
3.1.17
3.1.18

ARM Cortex-M0+ Core .
Debug Interface (DBG). .
Memory System Controller (MSC) .
Direct Memory Access Controller (DMA) .
Reset Management Unit (RMU) .
Energy Management Unit (EMU)
Clock Management Unit (CMU) .
Watchdog (WDOG) .
Peripheral Reflex System (PRS)
Low Energy USB .
Inter-Integrated Circuit Interface (IZC) .
Universal Synchronous/Asynchronous Recelver/Transmltter (USART)
Pre-Programmed USB/UART Bootloader . .
Low Energy Universal Asynchronous Recelver/Transmltter (LEUART)
Timer/Counter (TIMER) .
Real Time Counter (RTC)
Pulse Counter (PCNT)
Analog Comparator (ACMP)

3.1.19 Voltage Comparator (VCMP)
3.1.20 Analog to Digital Converter (ADC)

3.1.21
3.1.22

Current Digital to Analog Converter (IDAC)
Advanced Encryption Standard Accelerator (AES) .

3.1.23 General Purpose Input/Output (GPIO) .

3.2 Con
3.2.1
3.2.2
3.2.3
3.24
3.25
3.2.6
3.2.7
3.2.8
3.29

figuration Summary .
EFM32HG108.
EFM32HG110.
EFM32HG210.
EFM32HG222.
EFM32HG308.
EFM32HG309.
EFM32HG310.
EFM32HG321.
EFM32HG322.

3.2.10 EFM32HG350
3.3 Memory Map

4. Electrical Characteristics .
4.1 Test Conditions.

411
41.2

Typical Values .
Minimum and Maximum Values

10

.10
.10
.10
.10
1
1
1
1
1
1
1
1
1
1
12
12
12
12
12
12
12
12
12
12

13
13
14
15
.16
A7
.18
.19
.20
.21
22

.23

25

.25
.25
.25



4.2 Absolute Maximum Ratings. . . . . . . . . . . . . . . . . . . . . . . . . .25
4.3 General Operating Conditions. . . . . . . . . . . . . . . . . . . . . . . . .25
4.4 Thermal Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . .26

4.5 Current Consumption. . . . . . . . . . . . L L ... Lo s 2t
4.5.1 EMO Current Consumption . . . . . . . . . . . . . . . . . . . . . . ..30
4.5.2 EM1 Current Consumption . . . . . . . . . . . . . . . . . . . . . . . .33
453 EM2 Current Consumption . . . . . . . . . . . . . . . . . . . . . . . .35
454 EMS3 Current Consumption . . . . . . . . . . . . . . . . . . . . . . . .36
455 EM4 Current Consumption . . . . . . . . . . . . . . . . . . . . . . . .3

4.6 Transition between Energy Modes . . . . . . . . . . . . . . . . . . . . . . 37
4.7 Power Management . . . . . . . . . . . . . . . L. ... o3
48 Flash . . . . . . . . . . . . . . . . . . . . . ... .. .. . . .. .38
4.9 General Purpose InputOQutput. . . . . . . . . . . . . . . . . . . . . . . . .39

410 Oscillators . . . . . . . L s e e s
4101 LFXO . . . . L s s s s s s
4.10.2 HFEXO . . . . . . s s s s e A
410.3 LFRCO . . . . . . . . . ..o oo, 48
4.10.4 HFRCO . . . . . . . . Lok
4.10.5 AUXHFRCO . . . . . . . . . . . .., B2
4106 USHFRCO . . . . . . . . . . . . . . . . . . . . . . . . . . . . .53
4.10.7 ULFRCO . . . . . . . . . . . . . . ... ... . . . . . . .53

4.11 Analog Digital Converter (ADC) . . . . . . . . . . . . . . . . . . . . . . . b4
4111 Typical Performance . . . . . . . . . . . . . . . . . . . . . . . . . .63

4.12 Current Digital Analog Converter (IDAC) . . . . . . . . . . . . . . . . . . . . .68
4.13 Analog Comparator (ACMP) . . . . . . . . . . . . . . . . . . . . . . . . .14
4.14 Voltage Comparator (VCMP). . . . . . . . . . . . . . . . . . . . . . . . .76
415 12C . . L L L L e e e T
416 USB . . . . . . . . . o . L oL Lo s T8
4.17 Digital Peripherals . . . . . . . . . . . . . . . . . . . . . . . . . . .09

5. Pin Definitions . . . . . . . . . . . . . . . . i e e e e e e ... o800

5.1 EFM32HG108 (QFN24) . . . . . . . . . . . . . . .ot
511 Pinout . . . . . . . oL oL s 8t
5.1.2 Alternate Functionality Pinout . . . . . . . . . . . . . . . . . . . . . . .84
5.1.3 GPIO Pinout Overview. . . . . . . . . . . . . . . . . . . . . . . . . .86

5.2 EFM32HG110 (QFN24) . . . . . . . . . . . . . . ..o 8T
521 Pinout . . . . . . . L L L LT
5.2.2 Alternate Functionality Pinout . . . . . . . . . . . . . . . . . . . . . . .9
5.2.3 GPIO Pinout Overview . . . . . . . . . . . . . . . . . . . ... ... 92

5.3 EFM32HG210 (QFN32) . . . . . . . . . . . . . . . . . . . . . . . . . . .9
53.1 Pinout . . . . . . . . . . . . . . . . . .. . ... . .. ... .9
5.3.2 Alternate Functionality Pinout . . . . . . . . . . . . . . . . . . . . . . .96
5.3.3 GPIO Pinout Overview . . . . . . . . . . . . . . . . . . . . . . . . . .98

silabs.com | Building a more connected world. Rev.2.40| 7




5.4 EFM32HG222 (TQFP48)
5.4.1 Pinout :
5.4.2 Alternate Functlonallty Plnout
5.4.3 GPIO Pinout Overview .

5.5 EFM32HG308 (QFN24) .
5.5.1 Pinout .
5.5.2 Alternate Functlonallty Plnout
5.5.3 GPIO Pinout Overview .

5.6 EFM32HG309 (QFN24) .
5.6.1 Pinout .
5.6.2 Alternate Functlonallty Plnout
5.6.3 GPIO Pinout Overview .

5.7 EFM32HG310 (QFN32) .
5.7.1 Pinout .
5.7.2 Alternate Functlonallty Plnout
5.7.3 GPIO Pinout Overview .

5.8 EFM32HG321 (TQFP48)
5.8.1 Pinout .
5.8.2 Alternate Functlonallty Plnout
5.8.3 GPIO Pinout Overview .

5.9 EFM32HG322 (TQFP48)
5.9.1 Pinout ..
5.9.2 Alternate Functlonallty Plnout
5.9.3 GPIO Pinout Overview .

5.10 EFM32HG350 (CSP36)
5.10.1 Pinout .
5.10.2 Alternate Functlonallty Plnout
5.10.3 GPIO Pinout Overview

. CSP36 Package Specifications.

6.1 CSP36 Package Dimensions

6.2 CSP36 PCB Layout

6.3 CSP36 Chip Marking .

6.4 CSP36 Environmental

. QFN24 Package Specifications.
7.1 QFN24 Package Dimensions
7.2 QFN24 PCB Layout

7.3 QFN24 Package Marking

. QFN32 Package Specifications.
8.1 QFN32 Package Dimensions
8.2 QFN32 PCB Layout

8.3 QFN32 Package Marking

. TQFP48 Package Specifications

.99
.99
103

. 105
. 106

106
109

111
. 112

112
115

117
. 118

118
121

. 123

124
124
128

. 130

131
131
135

. 137

138

. 138
141

143

. 144
.144
146
. 149

149

. 150
.150
151

153

. 154
.154
155

157

158



9.1 TQFP48 Package Dimensions. . . . . . . . . . . . . . . . . . . . . . . . 158
9.2 TQFP48PCBLayout . . . . . . . . . . . . . . . . . . . . . . . . . . .10
9.3 TQFP48 Package Marking . . . . . . . . . . . . . . . . . . . . . . . . .162

10. Chip Revision, Solder Information,Errata . . . . . . . . . . . . . . . . . . 163
10.1 ChipRevision . . . . . . . . . . . . . . . . . . . . . . . . . . . . .163
10.2 Soldering Information . . . . . . . . . . . . . . . . . . . . . . . . . 163
10.3 Errata e [ X

11. RevisionHistory. . . . . . . . . . . . . . . . . . . . . . . . . . . . .164

silabs.com | Building a more connected world. Rev.2.40| 9




EFM32HG Data Sheet
System Summary

3. System Summary

3.1 System Introduction

The EFM32 MCUs are the world’s most energy friendly microcontrollers. With a unique combination of the powerful 32-bit ARM Cortex-
MO+, innovative low energy techniques, short wake-up time from energy saving modes, and a wide selection of peripherals, the
EFM32HG microcontroller 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 each of the modules in general terms and also shows a summary of
the configuration for the EFM32HG devices. For a complete feature set and in-depth information on the modules, refer to the EFM32HG
Reference Manual.

A block diagram of the EFM32HG is shown in the following figure.

Core / Memory Clock Management Energy Management Security

Voltage Voltage
ARM Cortex™ MO0+ processor Regulator Comparator

Brown-out Power-on
RAM Memory Low Frequency Low Freq. Detector Reset
Crystal Oscillator RC Oscillator

Debug w/ MTB DMA Controller Ultra Low Freq.

RC Oscillator

- [ - -
32-bit bus

| | | |
Serial Interfaces /0 Ports Timers and Triggers Analog Interfaces

Low Energy External General el T (Gl Analog
UART™ Interrupts Purpose /0 Comparator

Low Energy

USB 12C Pin Reset Pin Wakeup Pulse Counter = Watchdog Timer Current DAC

Lowest power mode with peripheral operational:

EMO - Active _ EM3 - Stop EM4 - Shutoff

Figure 3.1. Block Diagram

3.1.1 ARM Cortex-M0+ Core

The ARM Cortex-MO0+ includes a 32-bit RISC processor which can achieve as much as 0.9 Dhrystone MIPS/MHz. A wake-up Interrupt
Controller handling interrupts triggered while the CPU is asleep is included as well. The EFM32 implementation of the Cortex-M0+ is
described in detail in ARM Cortex-M0+ Devices Generic User Guide.

3.1.2 Debug Interface (DBG)

This device includes hardware debug support through a 2-pin serial-wire debug interface and a Micro Trace Buffer (MTB) for data/
instruction tracing.

3.1.3 Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the EFM32HG microcontroller. The flash memory is readable and
writable from both the Cortex-M0+ 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. Additionally, 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 the energy modes EMO and EM1.

silabs.com | Building a more connected world. Rev. 2.40 | 10
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3.1.4 Direct Memory Access Controller (DMA)

The Direct Memory Access (DMA) controller performs memory operations independently of the CPU. This has the benefit of reducing
the energy consumption and the workload of the CPU, and enables the system to stay in low energy modes when moving for instance
data from the USART to RAM or from the External Bus Interface to a PWM-generating timer. The DMA controller uses the PL230
MDMA controller licensed from ARM.

3.1.5 Reset Management Unit (RMU)
The RMU is responsible for handling the reset functionality of the EFM32HG.

3.1.6 Energy Management Unit (EMU)

The Energy Management Unit (EMU) manage all the low energy modes (EM) in EFM32HG microcontrollers. Each energy mode man-
ages if the CPU and the various peripherals are available. The EMU can also be used to turn off the power to unused SRAM blocks.

3.1.7 Clock Management Unit (CMU)

The Clock Management Unit (CMU) is responsible for controlling the oscillators and clocks on-board the EFM32HG. The CMU provides
the capability to turn on and off the clock on an individual basis to all peripheral modules in addition to enable/disable and configure the
available oscillators. The high degree of flexibility enables software to minimize energy consumption in any specific application by not
wasting power on peripherals and oscillators that are inactive.

3.1.8 Watchdog (WDOG)

The purpose of the watchdog timer is to generate a reset in case of a system failure, to increase application reliability. The failure may
e.g. be caused by an external event, such as an ESD pulse, or by a software failure.

3.1.9 Peripheral Reflex System (PRS)

The Peripheral Reflex System (PRS) system is a network which lets the different peripheral module communicate directly with each
other without involving the CPU. Peripheral modules which send out Reflex signals are called producers. The PRS routes these reflex
signals to consumer peripherals which apply actions depending on the data received. The format for the Reflex signals is not given, but
edge triggers and other functionality can be applied by the PRS.

3.1.10 Low Energy USB

The unique Low Energy USB peripheral provides a full-speed USB 2.0 compliant device controller and PHY with ultra-low current con-
sumption. The device supports both full-speed (12 MBit/s) and low speed (1.5 MBit/s) operation, and includes a dedicated USB oscilla-
tor with clock recovery mechanism for crystal-free operation. No external components are required. The Low Energy Mode ensures the
current consumption is optimized and enables USB communication on a strict power budget. The USB device includes an internal dedi-
cated descriptor-based Scatter/Gather DMA and supports up to 3 OUT endpoints and 3 IN endpoints, in addition to endpoint 0. The on-
chip PHY includes software controllable pull-up and pull-down resistors.

3.1.11 Inter-Integrated Circuit Interface (12C)

The 12C module provides an interface between the MCU and a serial [2C-bus. It is capable of acting as both a master and a slave, and
supports multi-master buses. Both standard-mode, fast-mode and fastmode plus speeds are supported, allowing transmission rates all
the way from 10 kbit/s up to 1 Mbit/s. Slave arbitration and timeouts are also provided to allow implementation of an SMBus compliant
system. The interface provided to software by the I2C module, allows both fine-grained control of the transmission process and close to
automatic transfers. Automatic recognition of slave addresses is provided in all energy modes.

3.1.12 Universal Synchronous/Asynchronous Receiver/Transmitter (USART)

The Universal Synchronous Asynchronous serial Receiver and Transmitter (USART) is a very flexible serial /O module. It supports full
duplex asynchronous UART communication as well as RS-485, SPI, MicroWire and 3-wire. It can also interface with ISO7816 Smart-
Cards, IrDA, and 12S devices.

3.1.13 Pre-Programmed USB/UART Bootloader

The bootloader presented in application note, AN0042: USB/UART Bootloader, is pre-programmed in the device at factory. The boot-
loader enables users to program the EFM32 through a UART or a USB CDC class virtual UART without the need for a debugger. The
autobaud feature, interface, and commands are described further in the application note.
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3.1.14 Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

The unique LEUART™, the Low Energy UART, is a UART that allows 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/ s. The LEUART includes all necessary hardware support
to make asynchronous serial communication possible with minimum of software intervention and energy consumption.

3.1.15 Timer/Counter (TIMER)

The 16-bit general purpose timer has three compare/capture channels for input capture and compare/Pulse-Width Modulation (PWM)
output. TIMERO also includes a Dead-Time Insertion module suitable for motor control applications.

3.1.16 Real Time Counter (RTC)

The Real Time Counter (RTC) contains a 24-bit counter and is clocked either by a 32.768 kHz crystal oscillator, or a 32.768 kHz RC
oscillator. In addition to energy modes EMO and EM1, the RTC is also available in EM2. This makes it ideal for keeping track of time
since the RTC is enabled in EM2 where most of the device is powered down.

3.1.17 Pulse Counter (PCNT)

The Pulse Counter (PCNT) can be used for counting pulses on a single input or to decode quadrature encoded inputs. It runs off either
the internal LFACLK or the PCNTn_SOIN pin as external clock source. The module may operate in energy mode EMO - EM3.

3.1.18 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 can either be one of the selectable internal references or from external pins. Response time and thereby also the current
consumption can be configured by altering the current supply to the comparator.

3.1.19 Voltage Comparator (VCMP)

The Voltage Supply Comparator is used to monitor the supply voltage from software. An interrupt can be generated when the supply
falls below or rises above a programmable threshold. Response time and thereby also the current consumption can be configured by
altering the current supply to the comparator.

3.1.20 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 one million samples per
second. The integrated input mux can select inputs from 4 external pins and 6 internal signals.

3.1.21 Current Digital to Analog Converter (IDAC)

The current digital to analog converter can source or sink a configurable constant current, which can be output on, or sinked from pin or
ADC. The current is configurable with several ranges of various step sizes.

3.1.22 Advanced Encryption Standard Accelerator (AES)

The AES accelerator performs AES encryption and decryption with 128-bit. Encrypting or decrypting one 128-bit data block takes 52
HFCORECLK cycles with 128-bit keys. The AES module is an AHB slave which enables efficient access to the data and key registers.
All write accesses to the AES module must be 32-bit operations, i.e. 8- or 16-bit operations are not supported.

3.1.23 General Purpose Input/Output (GPIO)

In the EFM32HG, there are up to 37 General Purpose Input/Output (GPIO) pins, which are divided into ports with up to 16 pins each.
These pins can individually be configured as either an output or input. More advanced configurations like open-drain, filtering and drive
strength can also be configured individually for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Tim-
er PWM outputs or USART communication, which can be routed to several locations on the device. The GPIO supports up to 16 asyn-
chronous external pin interrupts, which enables interrupts from any pin on the device. Also, the input value of a pin can be routed
through the Peripheral Reflex System to other peripherals.
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3.2 Configuration Summary

3.2.1 EFM32HG108

The features of the EFM32HG108 is a subset of the feature set described in the EFM32HG Reference Manual. The following table
describes device specific implementation of the features.

Table 3.1. EFM32HG108 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0 Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMER1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_S[1:0]

ACMPO Full configuration ACMPO_CH][1:0], ACMPO_O

VCMP Full configuration NA

GPIO 17 pins Available pins are shown in 5.1.3 GPIO Pinout Overview

silabs.com | Building a more connected world. Rev. 2.40 | 13
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3.2.2 EFM32HG110

The features of the EFM32HG110 is a subset of the feature set described in the EFM32HG Reference Manual. The following table

describes device specific implementation of the features.

Table 3.2. EFM32HG110 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMER1 Full configuration TIM1_CCJ[2:0]

TIMER2 Full configuration TIM2_CCJ[2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CHI[1:0], ACMP0O_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:6], ADCO_CH[1:0]

IDACO Full configuration IDACO_OUT

AES Full configuration NA

GPIO 17 pins Available pins are shown in 5.2.3 GPIO Pinout Overview

silabs.com | Building a more connected world.

Rev.2.40 | 14
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3.2.3 EFM32HG210

The features of the EFM32HG210 is a subset of the feature set described in the EFM32HG Reference Manual. The following table

describes device specific implementation of the features.

Table 3.3. EFM32HG210 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMER1 Full configuration TIM1_CCJ[2:0]

TIMER2 Full configuration TIM2_CCJ[2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CHI[1:0], ACMP0O_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:4], ADCO_CH][1:0]

IDACO Full configuration IDACO_OUT

AES Full configuration NA

GPIO 24 pins Available pins are shown in 5.3.3 GPIO Pinout Overview

silabs.com | Building a more connected world.

Rev. 2.40 | 15
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3.2.4 EFM32HG222

The features of the EFM32HG222 is a subset of the feature set described in the EFM32HG Reference Manual. The following table

describes device specific implementation of the features.

Table 3.4. EFM32HG222 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMER1 Full configuration TIM1_CCJ[2:0]

TIMER2 Full configuration TIM2_CCJ[2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CH[4:0], ACMP0O_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:4], ADCO_CH][1:0]

IDACO Full configuration IDACO_OUT

AES Full configuration NA

GPIO 37 pins Available pins are shown in 5.4.3 GPIO Pinout Overview

silabs.com | Building a more connected world.
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3.2.5 EFM32HG308

The features of the EFM32HG308 is a subset of the feature set described in the EFM32HG Reference Manual. The following table

describes device specific implementation of the features.

Table 3.5. EFM32HG308 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

uSB Full configuration USB_VREGI, USB_VREGO, USB_DM, USB_DMPU, USB_DP
12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO0_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CHI[1:0], ACMP0O_O

VCMP Full configuration NA

GPIO 15 pins Available pins are shown in 5.5.3 GPIO Pinout Overview

silabs.com | Building a more connected world.
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3.2.6 EFM32HG309

The features of the EFM32HG309 is a subset of the feature set described in the EFM32HG Reference Manual. The following table
describes device specific implementation of the features.

Table 3.6. EFM32HG309 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

uSB Full configuration USB_VREGI, USB_VREGO, USB_DM, USB_DMPU, USB_DP
12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO0_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CHI[1:0], ACMP0O_O

VCMP Full configuration ADCO_CHI[1:0]

ADCO Full configuration ADCO_CHI[9:8]

IDACO Full configuration IDACO_OUT

AES Full configuration NA

GPIO 15 pins Available pins are shown in 5.6.3 GPIO Pinout Overview

silabs.com | Building a more connected world.
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3.2.7 EFM32HG310

The features of the EFM32HG310 is a subset of the feature set described in the EFM32HG Reference Manual. The following table
describes device specific implementation of the features.

Table 3.7. EFM32HG310 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

uSB Full configuration USB_VREGI, USB_VREGO, USB_DM, USB_DMPU, USB_DP
12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO0_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CHI[1:0], ACMP0O_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH([7:5], ADCO_CHI[1:0]

IDACO Full configuration IDACO_OUT

AES Full configuration NA

GPIO 22 pins Available pins are shown in 5.7.3 GPIO Pinout Overview

silabs.com | Building a more connected world.
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3.2.8 EFM32HG321

The features of the EFM32HG321 is a subset of the feature set described in the EFM32HG Reference Manual. The following table
describes device specific implementation of the features.

Table 3.8. EFM32HG321 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

uSB Full configuration USB_VREGI, USB_VREGO, USB_DM, USB_DMPU, USB_DP
12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO0_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CH[4:0], ACMP0O_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH([7:4], ADCO_CHI[1:0]

IDACO Full configuration IDACO_OUT

GPIO 35 pins Available pins are shown in 5.8.3 GPIO Pinout Overview

silabs.com | Building a more connected world.

Rev. 2.40 | 20




EFM32HG Data Sheet
System Summary

3.2.9 EFM32HG322

The features of the EFM32HG322 is a subset of the feature set described in the EFM32HG Reference Manual. The following table
describes device specific implementation of the features.

Table 3.9. EFM32HG322 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

uSB Full configuration USB_VREGI, USB_VREGO, USB_DM, USB_DMPU, USB_DP
12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO0_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CH[4:0], ACMP0O_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH([7:4], ADCO_CHI[1:0]

IDACO Full configuration IDACO_OUT

AES Full configuration NA

GPIO 35 pins Available pins are shown in 5.9.3 GPIO Pinout Overview
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3.2.10 EFM32HG350

The features of the EFM32HG350 is a subset of the feature set described in the EFM32HG Reference Manual. The following table
describes device specific implementation of the features.

Table 3.10. EFM32HG350 Configuration Summary

Module Configuration Pin Connections

Cortex-M0+ | Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

uSB Full configuration USB_VREGI, USB_VREGO, USB_DM, USB_DMPU, USB_DP
12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA and 12S USO0_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration with IrDA and 12S US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CHI[1:0], ACMP0O_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH([7:5], ADCO_CHI[1:0]

IDACO Full configuration IDACO_OUT

AES Full configuration NA

GPIO 22 pins Available pins are shown in 5.10.3 GPIO Pinout Overview
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3.3 Memory Map

The EFM32HG memory map is shown in the following figure, with RAM and Flash sizes for the largest memory configuration.

oxfffffffe
0xf0e01000
e s
X
SrarFr — Q0011000
X o e X
[ Mnicro Irace Buiter (Optional] 0xf0040000
Device 0xf0000000
0xf0000000
Oxefffffff 0xe0100000
CMO+ ROM Table
0xe00ff000
0xe0100000 0xe000f000
OxeQ0ffFff System Control Space
CMO+ Peripherals 0xe000e000
0xe0000000 0xe0003000
OXATTTTTTT BPU
0xe0002000
DWT
0xe0001000
0x41000000 e
OxAOTTTTTT 0xe0000000
Peripherals
0x40000000 0x10002000
OX3TITTTIT SRAM (8 kB)
(code space)
0x10000000
0x20002000
0x20001fff 0x0fe08400
DI
SRAM (8 kB) 0x0fe08000
(data space)
0x20000000 0x0fe04400
OXITFTTFTT Lock bits
0x0fe04000
0x0fe00400
User Data
0x0fe00000
Code 0x00010000
Flash (64 kB)
(main block)
0x00000000 _ _ / 0x00000000

Figure 3.2. System Address Space with Core and Code Space Listing
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0x400e0400 \
AES
0x400€0000
0x400cc400
PRS
0x400cc000
0x400ca400
RMU
0x400ca000
0x400c8400
CcMU
0x400c8000
0x400c6400
EMU
0x400c6000
0x400c4400
usB
0x400c4000
DMA
0x400c2000
0x400c0400
MSC
0x400c0000
0x40088400
WDOG
0x40088000
0x40086400
PCNTO
0x40086000
0x40084400
LEUARTO
0x40084000
0x40080400
RTC
0x40080000
0x40010c00
TIMER2
0x40010800
TIMER1
0x40010400
TIMERO
0x40010000
0x4000c800
USART1
0x4000c400
USARTO
0x4000c000
0x4000a400
12CO
0x4000a000
0x40007000
GPIO
0x40006000
0x40004400
IDACO
0x40004000
0x40002400
ADCO
0x40002000
0x40001400
ACMPO
0x40001000
0x40000400
VCMP
0x40000000

oxfffffffe

0xf1000000

Device

oxfOffffff

0xf0000000

oxefffffff

0xe0100000

0xe0Offfff

CMO+ Peripherals

0xe0000000

oxdfffffff

0x41000000

Peripherals

Ox40ffFfff

0x40000000

Ox3fFFffff

0x20002000

SRAM (8 kB)
(data space)

0x20001fff

0x20000000

Code

OX1fffffff

0x00000000

Figure 3.3. System Address Space with Peripheral Listing

silabs.com | Building a more connected world.

Rev. 2.40 | 24




EFM32HG Data Sheet
Electrical Characteristics

4. Electrical Characteristics
4.1 Test Conditions

4.1.1 Typical Values

The typical data are based on Tpayg=25°C and Vpp=3.0 V, as defined in 4.3 General Operating Conditions, unless otherwise specified.

4.1.2 Minimum and Maximum Values

The minimum and maximum values represent the worst conditions of ambient temperature, supply voltage and frequencies, as defined
in 4.3 General Operating Conditions, unless otherwise specified.

4.2 Absolute Maximum Ratings

The absolute maximum ratings are stress ratings, and functional operation under such conditions are not guaranteed. Stress beyond
the limits specified in the following table may affect the device reliability or cause permanent damage to the device. Functional operat-
ing conditions are given in 4.3 General Operating Conditions.

Table 4.1. Absolute Maximum Ratings

Parameter Test Condition

Storage temperature range TstG -40 — 150 °C

Maximum soldering temperature Ts Latest IPC/JEDEC J- — — 260 °C
STD-020 Standard

External main supply voltage VDDMAX 0 — 3.8

Voltage on any I/O pin VioPIN -0.3 — Vpp+0.3 \

Current per 1/O pin (sink) llomax_SINK — — 100 mA

Current per 1/O pin (source) lloMAX_SOURCE — — -100 mA

4.3 General Operating Conditions

Table 4.2. General Operating Conditions

Parameter Symbol Min Typ Max Unit
Ambient temperature range (EFM32HGxxxFxx only) TavB -40 — 85 °C
Ambient temperature range (EFM32HGxxxFxxN only) TavB -40 — 105 °C
Operating supply voltage Vppop 1.98 — 3.8 \%
Internal APB clock frequency fapB — — 25 MHz
Internal AHB clock frequency faHB — — 25 MHz
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4.4 Thermal Characteristics

Table 4.3. Thermal Characteristics

Parameter Symbol Test Condition Min Typ Max Unit
Thermal resistance, Junction |0 a QFN24 Package, 4-Layer PCB, Air velocity =0 — 25.8 — °C/W
to Ambient m/s
QFN32 Package, 4-Layer PCB, Air velocity = 0 — 241 — °C/W
m/s
TQFP48 Package, 4-Layer PCB, Air velocity = 0 — 60.0 — °C/W
m/s
Thermal resistance, Junction |0,c QFN24 Package, 4-Layer PCB, Air velocity =0 — 20.7 — °C/W
to Case m/s
QFN32 Package, 4-Layer PCB, Air velocity = 0 — 16.0 — °C/W
m/s
TQFP48 Package, 4-Layer PCB, Air velocity =0 — 15.0 — °C/W
m/s
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4.5 Current Consumption

Table 4.4. Current Consumption

Parameter Test Condition
EMO current. No prescaling. lEmo 24 MHz HFXO, all peripheral clocks disa- — 148 158 MA/MHZz
Running prime number calcula- bled, Vpp= 3.0V, Taome=25°C

tion code from Flash.

24 MHz HFXO, all peripheral clocks disa- — 153 163 MA/MHz
bled, Vpp= 3.0V, TAMB=105°C

24 MHz USHFRCO, all peripheral clocks — 161 172 MA/MHz
disabled, Vpp= 3.0 V, Tams=25°C

24 MHz USHFRCO, all peripheral clocks — 163 174 MA/MHZz
disabled, Vpp= 3.0 V, Tamg=105°C

24 MHz HFRCO, all peripheral clocks disa- — 127 137 MA/MHz
bled, Vpp= 3.0V, TAMB=25°C

24 MHz HFRCO, all peripheral clocks disa- — 129 139 MA/MHz
bled, Vpp= 3.0V, Tamg=105°C

21 MHz HFRCO, all peripheral clocks disa- — 131 140 MA/MHZz
bled, Vpp= 3.0V, Taome=25°C

21 MHz HFRCO, all peripheral clocks disa- — 134 143 MA/MHz
bled, Vpp= 3.0V, TAMB=105°C

14 MHz HFRCO, all peripheral clocks disa- — 134 143 MA/MHz
bled, Vpp= 3.0V, Tamg=25°C

14 MHz HFRCO, all peripheral clocks disa- — 137 145 MA/MHZz
bled, Vpp= 3.0V, Taomg=105°C

11 MHz HFRCO, all peripheral clocks disa- — 136 144 MA/MHz
bled, Vpp= 3.0V, TAMB=25°C

11 MHz HFRCO, all peripheral clocks disa- — 139 148 MA/MHz
bled, Vpp= 3.0V, Tame=105°C

6.6 MHz HFRCO, all peripheral clocks disa- — 142 150 MA/MHZz
bled, Vpp= 3.0V, Taome=25°C

6.6 MHz HFRCO, all peripheral clocks disa- — 146 154 MA/MHz
bled, Vpp=3.0V, TAMB=105°C

1.2 MHz HFRCO, all peripheral clocks disa- — 184 196 MA/MHz
bled, Vpp= 3.0V, Tame=25°C

1.2 MHz HFRCO, all peripheral clocks disa- — 194 208 MA/MHZz
bled, Vpp= 3.0V, Taomg=105°C
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Parameter Symbol Test Condition Min Typ Max Unit
EM1 current lEm1 24 MHz HFXO, all peripheral clocks disa- — 64 68 MA/MHZz
bled, Vpp= 3.0V, Taome=25°C
24 MHz HFXO, all peripheral clocks disa- — 67 7 MA/MHz
bled, Vpp= 3.0 V, Tamg=105°C
24 MHz USHFRCO, all peripheral clocks — 85 91 MA/MHz
disabled, Vpp= 3.0 V, Taomg=25°C
24 MHz USHFRCO, all peripheral clocks — 86 92 MA/MHZz
disabled, Vpp= 3.0 V, Tams=105°C
24 MHz HFRCO, all peripheral clocks disa- — 51 55 MA/MHZz
bled, Vpp= 3.0V, TAMB=25°C
24 MHz HFRCO, all peripheral clocks disa- — 52 56 MA/MHz
bled, Vpp= 3.0V, Tamg=105°C
21 MHz HFRCO, all peripheral clocks disa- — 53 57 MA/MHZz
bled, Vpp= 3.0V, Taome=25°C
21 MHz HFRCO, all peripheral clocks disa- — 54 58 MA/MHZz
bled, Vpp= 3.0V, TAMB=105°C
14 MHz HFRCO, all peripheral clocks disa- — 56 59 MA/MHz
bled, Vpp= 3.0V, Tame=25°C
14 MHz HFRCO, all peripheral clocks disa- — 57 61 MA/MHZz
bled, Vpp= 3.0V, Taomg=105°C
11 MHz HFRCO, all peripheral clocks disa- — 58 61 MA/MHZz
bled, VDD= 3.0V, TAMB=25°C
11 MHz HFRCO, all peripheral clocks disa- — 59 63 MA/MHz
bled, Vpp= 3.0 V, Tamg=105°C
6.6 MHz HFRCO, all peripheral clocks disa- — 64 68 MA/MHZz
bled, Vpp= 3.0V, Tame=25°C
6.6 MHz HFRCO, all peripheral clocks disa- — 67 71 MA/MHZz
bled, VDD= 3.0V, TAMB=105°C
1.2 MHz HFRCO. all peripheral clocks disa- — 106 114 MA/MHz
bled, Vpp= 3.0V, Tame=25°C
1.2 MHz HFRCO. all peripheral clocks disa- — 114 126 MA/MHZz
bled, Vpp= 3.0V, Taomg=105°C
EM2 current lEm2 EM2 current with RTC prescaled to 1 Hz, — 0.9 1.35 MA
32.768 kHz LFRCO, Vpp=3.0 V,
TAMB=25°C
EM2 current with RTC prescaled to 1 Hz, — 1.6 3.50 MA
32.768 kHz LFRCO, Vpp= 3.0V,
Tamg=85°C
EM2 current with RTC prescaled to 1 Hz, — 1.6 8.00 MA

32.768 kHz LFRCO, Vpp=3.0V,
Tame=105°C, EFM32HGxxxFxxN only
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Parameter Test Condition

EM3 current lEm3 EM3 current (ULFRCO enabled, LFRCO/ — 0.6 0.90 MA
LFXO disabled), Vpp= 3.0 V, Tams=25°C

EMS3 current (ULFRCO enabled, LFRCO/ — 1.2 2.65 MA
LFXO disabled), Vpp= 3.0V, Tamg=85°C

EM3 current (ULFRCO enabled, LFRCO/ — 1.2 7.00 MA
LFXO disabled), Vpp= 3.0 V, Tams=105°C,
EFM32HGxxxFxxN only

EM4 current lEma Vpp= 3.0V, Tamg=25°C — 0.02 0.035 MA
Vpp= 3.0V, Tam=85°C — 0.18 0.480 MA
Vpp= 3.0V, Tamg=105°C, — 0.18 1.500 MA

EFM32HGxxxFxxN only
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4.5.1 EMO Current Consumption
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Figure 4.1. EMO Current Consumption while Executing Prime Number Calculation Code from Flash with all Peripheral Clocks
Disabled and HFRCO Running at 24 MHz
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Figure 4.2. EMO Current Consumption while Executing Prime Number Calculation Code from Flash with all Peripheral Clocks
Disabled and HFRCO Running at 21 MHz
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Figure 4.3. EMO Current Consumption while Executing Prime Number Calculation Code from Flash with all Peripheral Clocks

Disabled and HFRCO Running at 14 MHz
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Figure 4.4. EMO Current Consumption while Executing Prime Number Calculation Code from Flash with all Peripheral Clocks
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Figure 4.5. EMO0 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 6.6 MHz
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4.5.2 EM1 Current Consumption
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Figure 4.6. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 24 MHz
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Figure 4.7. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 21 MHz
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Figure 4.8. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 14 MHz
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Figure 4.9. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 11 MHz
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Figure 4.10. EM1 Current Consumption with all Peripheral Clocks Disabled and HFRCO Running at 6.6 MHz

4.5.3 EM2 Current Consumption
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Figure 4.11. EM2 Current Consumption, RTC prescaled to 1 kHz, 32.768 kHz LFRCO
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4.5.4 EM3 Current Consumption
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Figure 4.12. EM3 Current Consumption

4.5.5 EM4 Current Consumption
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Figure 4.13. EM4 Current Consumption
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4.6 Transition between Energy Modes

The transition times are measured from the trigger to the first clock edge in the CPU.

Table 4.5. Energy Modes Transitions

Parameter Symbol Min Typ Max Unit
Transition time from EM1 to EMO tem10 — 0 — HFCORECLK cycles
Transition time from EM2 to EMO tEm20 — 2 — ps
Transition time from EM3 to EMO tEM30 — 2 — us
Transition time from EM4 to EMO tema0 — 163 — us

4.7 Power Management

The EFM32HG requires the AVDD_x, VDD_DREG and IOVDD_x pins to be connected together (with optional filter) at the PCB level.
For practical schematic recommendations, please see the application note, AN0002 EFM32 Hardware Design Considerations.

Table 4.6. Power Management

Parameter Test Condition
BOD threshold on falling exter- | Vgopextthr- EMO 1.74 — 1.96 \Y,
nal supply voltage

EM2 1.71 1.86 1.98 \Y,
BOD threshold on rising exter- | Vgopextthr+ — 1.85 — \%
nal supply voltage
Delay from reset is released un- | tReseT Applies to Power-on Reset, Brown- — 163 — V&
til program execution starts out Reset and pin reset.
Voltage regulator decoupling CDECOUPLE X5R capacitor recommended. Apply — 1 — uF
capacitor. between DECOUPLE pin and

GROUND
USB voltage regulator outde- | Cysg vReGo | X5R capacitor recommended. Apply — 1 — uF
coupling capacitor. between USB_VREGO pin and

GROUND
USB voltage regulator in decou- | Cysg vREGI X5R capacitor recommended. Apply — 4.7 — uF
pling capacitor. between USB_VREGI pin and

GROUND
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4.8 Flash

Table 4.7. Flash

Parameter Test Condition
Flash erase cycles before fail- |ECgLasH 20000 — — cycles
ure
Flash word write cycles be- WWCkasH — — 21 cycles
tween erase
Flash data retention RETE_ASH Tame<150 °C 10000 — — h
Tame<85 °C 10 — — years
Tame<70 °C 20 — — years
Word (32-bit) programming time | tw proG 20 — — ps
Page erase time?2 tPERASE 20.7 22.0 24.8 ms
Device erase time3 toERASE 41.8 45.0 49.2 ms
Erase current IERASE — — 74 mA
Write current IWRITE — — 74 mA
Supply voltage during flash VELASH 1.98 — 3.8 \Y,
erase and write

Note:

1. There is a maximum of two writes to the same word between each erase due to a physical limitation of the flash. No bit should be
written to ‘0’ more than once between erases. To write a word twice between erases, any bit written to ‘0’ by the first write should
be written to ‘1’ by the second write. This preserves the specified flash write/erase endurance and does not change the ‘0’ written
by the first write.

2. From setting ERASEPAGE bit in MSC_WRITECMD to 1 to reading 1 in ERASE bit in MSC_IF. Internal setup and hold times for
flash control signals are included.

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

4.Measured at 25 °C.
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4.9 General Purpose Input Output

Table 4.8. GPIO

Parameter Test Condition

Input low voltage VioiL — — 0.30xVpp Vv

Input high voltage VioH 0.70xVpp — — \%

Output high voltage (Produc- |Vo0H Sourcing 0.1 mA, Vpp=1.98 V, — 0.80%xVpp — \%

tion test condition = 3.0V, GPIO_Px_CTRL DRIVEMODE = LOW-
DRIVEMODE = STANDARD) EST

Sourcing 0.1 mA, Vpp=3.0V, — 0.90%xVpp — \%
GPIO_Px_CTRL DRIVEMODE = LOW-
EST

Sourcing 1 mA, Vpp=1.98 V, — 0.85xVpp — \%
GPIO_Px_CTRL DRIVEMODE = LOW

Sourcing 1 mA, Vpp=3.0 V, — 0.90xVpp — \%
GPIO_Px_CTRL DRIVEMODE = LOW

Sourcing 6 mA, Vpp=1.98 V, 0.75%xVpp — — \%
GPIO_Px_CTRL DRIVEMODE =
STANDARD

Sourcing 6 mA, Vpp=3.0 V, 0.85xVpp — — \%
GPIO_Px_CTRL DRIVEMODE =
STANDARD

Sourcing 20 mA, Vpp=1.98 V, 0.60xVpp — — \%
GPIO_Px_CTRL DRIVEMODE = HIGH

Sourcing 20 mA, Vpp=3.0V, 0.80xVpp — — \%
GPIO_Px_CTRL DRIVEMODE = HIGH

Output low voltage (Produc- | V|ooL Sinking 0.1 mA, Vpp=1.98 V, — 0.20xVpp — \%

tion test condition = 3.0V, GPIO_Px_CTRL DRIVEMODE = LOW-
DRIVEMODE = STANDARD) EST

Sinking 0.1 mA, Vpp=3.0 V, — 0.10xVpp — v
GPIO_Px_CTRL DRIVEMODE = LOW-
EST

Sinking 1 mA, Vpp=1.98 V, — 0.10%xVpp — \%
GPIO_Px_CTRL DRIVEMODE = LOW

Sinking 1 mA, Vpp=3.0 V, — 0.05xVpp — Vv
GPIO_Px_CTRL DRIVEMODE = LOW

Sinking 6 mA, Vpp=1.98 V, — — 0.30xVpp Vv
GPIO_Px_CTRL DRIVEMODE =
STANDARD

Sinking 6 mA, Vpp=3.0 V, — — 0.20xVpp Vv
GPIO_Px_CTRL DRIVEMODE =
STANDARD

Sinking 20 mA, Vpp=1.98 V, — — 0.35%Vpp Vv
GPIO_Px_CTRL DRIVEMODE = HIGH

Sinking 20 mA, Vpp=3.0 V, — — 0.25xVpp Vv
GPIO_Px_CTRL DRIVEMODE = HIGH
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Parameter Symbol Test Condition Min Typ Max Unit
Input leakage current lioLeak | High Impedance 10 connected to — +0.1 +40 nA
GROUND or VDD, EFM32HGxxxFxx on-
ly
High Impedance 10 connected to — +0.1 +70 nA
GROUND or VDD, EFM32HGxxxFxxN
only
I/0 pin pull-up resistor Rpuy — 40 — kQ
I/O pin pull-down resistor Rpp — 40 — kQ
Internal ESD series resistor Rioesp — 200 — Q
Pulse width of pulses to be re- | t|o. 10 — 50 ns
moved by the glitch suppres- | g 1cH
sion filter
Output fall time tiooF GPIO_Px_CTRL DRIVEMODE = LOW- | 20+0.1xC_ — 250 ns
EST and load capacitance
C=12.5-25pF.
GPIO_Px_CTRL DRIVEMODE = LOW | 20+0.1xC_ — 250 ns
and load capacitance C =350-600pF
I/O pin hysteresis (VioTur+ - | ViodysT |Vpbp=1.98-3.8V 0.10%xVpp — — \
VIOTHR-)
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Figure 4.14. Typical Low-Level Output Current, 2V Supply Voltage
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Figure 4.19. Typical High-Level Output Current, 3.8 V Supply Voltage
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4.10 Oscillators

4.10.1 LFXO
Table 4.9. LFXO

Parameter Symbol Test Condition Min Typ Max Unit
Supported nominal crystal fLExo — 32.768 — kHz
frequency

Supported crystal equivalent | ESR_gxo — 30 120 kQ
series resistance (ESR)

Supported crystal external CLExoL 5 — 25 pF
load range

Current consumption for core |l Fxo ESR=30 kQ, C =10 pF, LFXOBOOST — 190 — nA
and buffer after startup. in CMU_CTRL is 1

Start- up time. tLFxo ESR=30 kQ, CL=10 pF, 40% - 60% du- — 1100 — ms

ty cycle has been reached, LFXO-
BOOST in CMU_CTRL is 1

For safe startup of a given crystal, the Configurator tool in Simplicity Studio contains a tool to help users configure both load capaci-
tance and software settings for using the LFXO. For details regarding the crystal configuration, the reader is referred to application note
ANO0016 EFM32 Oscillator Design Consideration.

4.10.2 HFXO

Table 4.10. HFXO

Parameter Test Condition
Supported nominal crystal fHExO 4 — 25 MHz
Frequency
Supported crystal equivalent | ESRyrxo Crystal frequency 25 MHz — 30 100
series resistance (ESR)
Crystal frequency 4 MHz — 400 1500
The transconductance of the | gmHEx0O HFXOBOOST in CMU_CTRL equals 20 — — mS
HFXO input transistor at crys- Ob11
tal startup
Supported crystal external CHExoL 5 — 25 pF
load range
Current consumption for luFxo 4 MHz: ESR=400 Q, C =20 pF, HFXO- — 85 — MA
HFXO after startup BOOST in CMU_CTRL equals 0b11
25 MHz: ESR=30 Q, C_ =10 pF, HFXO- — 165 — MA
BOOST in CMU_CTRL equals 0b11
Startup time tHEXO 25 MHz: ESR=30 Q, C_ =10 pF, HFXO- — 785 — us
BOOST in CMU_CTRL equals 0b11
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4.10.3 LFRCO

Table 4.11. LFRCO

Parameter Symbol Test Condition Min Typ Max Unit
Oscillation frequency, Vpp= | fLFrcO 31.3 32.768 34.3 kHz
3.0V, Tamg=25°C

Startup time not including tLFRCO — 150 — us
software calibration

Current consumption ILFRCO — 361 492 nA
Frequency step for LSB TUNESTEP Frco — 202 — Hz

change in TUNING value
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Figure 4.20. Calibrated LFRCO Frequency vs Temperature and Supply Voltage
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4.10.4 HFRCO
Table 4.12. HFRCO
Parameter Symbol Test Condition Min Typ Max Unit
Oscillation frequency, Vpp= | furrcO 21 MHz frequency band 20.37 21.0 21.63 MHz
3.0V, Tawg=25"C 14 MHz frequency band 1358 | 140 | 1442 | MHz
11 MHz frequency band 10.67 11.0 11.33 MHz
7 MHz frequency band 6.40 6.60 6.80 MHz
1 MHz frequency band 1.15 1.20 1.25 MHz
Settling time after start-up tHFRCO_settling fuErcO = 14 MHz — 0.6 — Cycles
Current consumption IHFRCO furrco = 21 MHz — 143 175 MA
furrco = 14 MHz — 113 140 MA
fuFrco = 11 MHz — 101 125 MA
furrco = 6.6 MHz — 84 105 MA
furrco = 1.2 MHz — 27 40 MA
Frequency step for LSB TUNESTEPHFRrco |21 MHz frequency band — 52.81 — kHz
change in TUNING value
14 MHz frequency band — 36.91 — kHz
11 MHz frequency band — 30.17 — kHz
7 MHz frequency band — 18.01 — kHz
1 MHz frequency band — 3.4 — kHz
Note:
1. The TUNING field in the CMU_HFRCOCTRL register may be used to adjust the HFRCO frequency. There is enough adjustment
range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and temperature.
By using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the TUNING bits and
the frequency band to maintain the HFRCO frequency at any arbitrary value between 7 MHz and 21 MHz across operating condi-
tions.
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Figure 4.25. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature

4.10.5 AUXHFRCO

Table 4.13. AUXHFRCO

Parameter Symbol Test Condition Min Typ Max Unit
Oscillation frequency, Vpp= | fAuxHERCO 21 MHz frequency band 20.37 21.0 21.63 MHz
3.0V, Tawg=25"C 14 MHz frequency band 1358 | 140 | 1442 | MHz
11 MHz frequency band 10.67 11.0 11.33 MHz
7 MHz frequency band 6.40 6.60 6.80 MHz
1 MHz frequency band 1.15 1.20 1.25 MHz
Settling time after start-up tAUXHFRCO_setting | fauxHFRcO = 14 MHz — 0.6 — Cycles
Frequen'cy step for LSB TUNE- 21 MHz frequency band — 52.8 — kHz
change in TUNING value STEPAUXHFRCO 14 MHz frequency band — 36.9 — kHz
11 MHz frequency band — 30.1 — kHz
7 MHz frequency band — 18.0 — kHz
1 MHz frequency band — 3.4 — kHz
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4.10.6 USHFRCO

Table 4.14. USHFRCO

Parameter Symbol Test Condition Min Typ Max Unit

Oscillation frequency fuSHFRCO No Clock Recovery, Full Temperature 47.10 48.00 48.90 MHz
and Supply Range, 48 MHz band

No Clock Recovery, Full Temperature 23.73 24.00 24.32 MHz
and Supply Range, 24 MHz band

No Clock Recovery, 25°C, 3.3V, 48 47.50 48.00 48.50 MHz
MHz band
No Clock Recovery, 25°C, 3.3V, 24 23.86 24.00 24.16 MHz
MHz band
USB Active with Clock Recovery, Full 47.88 48.00 48.12 MHz
Temperature and Supply Range
Temperature coefficient TGCUSHFRCO 3.3V — 0.0175 — %/°C
Supply voltage coefficient VCUSHERCO 25°C — 0.0045 — %IV
Current consumption lUsSHFRCO fusHFrRcO = 48 MHz 1.21 1.36 1.48 mA
fUSHFRCO =24 MHz 0.81 0.92 1.02 mA

4.10.7 ULFRCO

Table 4.15. ULFRCO

Parameter Test Condition

Oscillation frequency fuLFrRCO 25°C, 3V 0.70 — 1.75 kHz
Temperature coefficient TCULFRCO — 0.05 — %/°C
Supply voltage coefficient VCyULFRCO — -18.2 — %IV
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4.11 Analog Digital Converter (ADC)

Table 4.16. ADC

Parameter Test Condition
Input voltage range VaDCIN Single-ended 0 — VREF \%
Differential 'VREF/2 — VREF/2 \Y,
Input range of external refer- V ADCREFIN 1.25 — Vpp \Y,
ence voltage, single-ended and
differential
Input range of external negative | VapcrerIN_CH7 See VADCREFIN 0 — Vpp - 1.1 Vv
reference voltage on channel 7
Input range of external positive | VapcREFIN_CH6 See VADCREFIN 0.625 — Vbbb \%
reference voltage on channel 6
Common mode input range VADCCMIN 0 — Vbb \%
Input current IaDCIN 2 pF sampling capacitors — <100 — nA
Analog input common mode re- | CMRRapc — 65 — dB
jection ratio
Average active current lapc 1 Msamples/s, 12 bit, external — 7351 — MA
reference, ADC_CLK =13 MHz,
BIASPROG = 0xF4B
1 Msamples/s, 12 bit, internal — 7601 — MA
1.25V reference, ADC_CLK =
13 MHz, BIASPROG = 0xF4B
500 Ksamples/s, 12 bit, external — 3461 — MA
reference, ADC_CLK = 7 MHz,
BIASPROG = 0x747
500 Ksamples/s, 12 bit, internal — 3541 — MA
1.25V reference, ADC_CLK =7
MHz, BIASPROG = 0x747
10 kSamples/s, 12 bit, internal — 521 — MA
1.25 V reference, WARMUP =
00b, ADC_CLK =7 MHz, BIA-
SPROG = 0x747
10 kSamples/s, 12 bit, internal — 501 — MA
1.25 V reference, WARMUP =
01b, ADC_CLK = 7 MHz, BIA-
SPROG = 0x747
10 kSamples/s, 12 bit, internal — 541 — MA
1.25 V reference, WARMUP =
10b, ADC_CLK = 7 MHz, BIA-
SPROG = 0x747
Current Consumption of internal | Iapcrer Internal voltage reference — 65 — MA
voltage referene
Input capacitance CaDCIN — 2 — pF
Input ON resistance RaDCIN 300 — 800 Q
Input RC filter resistance RADCEILT — 10 — kQ
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Parameter Symbol Test Condition Min Typ Max Unit
Input RC filter/decoupling ca- CADCEILT — 250 — fF
pacitance
Input bias current IADCBIASIN VSS < VIN < VDD -40 — 40 nA
Input offset current IADCOFFSETIN VSS < VIN < VDD -40 — 40 nA
ADC Clock Frequency faDCCLK BIASPROG=0x747 — — 7 MHz
BIASPROG=0xF4B — — 13 MHz
Conversion time tADCCONV 6-bit 7 — — ADCCLK
Cycles
8-bit 11 — — ADCCLK
Cycles
12-bit 13 — — ADCCLK
Cycles
Acquisition time tADCACQ Programmable 1 — 256 ADCCLK
Cycles
Required acquisition time for taDcAacQvDD3 2 — — us
VDD/3 reference
Startup time of reference gener- | taApcsTART NORMAL mode — 5 — us
ator and ADC core
KEEPADCWARM mode — 1 — hs

silabs.com | Building a more connected world. Rev. 2.40 | 55




EFM32HG Data Sheet
Electrical Characteristics

Parameter

Signal-to-Noise Ratio (SNR)

Symbol
SNRapC

Test Condition

1 MSamples/s, 12 bit, single-
ended, internal 1.25 V refer-
ence, ADC_CLK = 13 MHz,
BIASPROG = 0xF4B

Min

Typ
59

Max

Unit
dB

1 MSamples/s, 12 bit, single-
ended, internal 2.5 V reference,
ADC_CLK = 13 MHz, BIA-
SPROG = 0xF4B

63

dB

1 MSamples/s, 12 bit, single-
ended, Vpp reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

67

dB

1 MSamples/s, 12 bit, differen-
tial, internal 1.25 V reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

63

dB

1 MSamples/s, 12 bit, differen-
tial, internal 2.5 V reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

66

dB

1 MSamples/s, 12 bit, differen-
tial, 5 V reference, ADC_CLK
=13 MHz, BIASPROG = 0xF4B

66

dB

1 MSamples/s, 12 bit, differen-
tial, Vpp reference, ADC_CLK=
13 MHz, BIASPROG =0xF4B

63

69

dB

1 MSamples/s, 12 bit, differen-
tial, 2xVpp reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

70

dB

200 kSamples/s, 12 bit, single-
ended, internal 1.25 V refer-
ence, ADC_CLK =7 MHz, BIA-
SPROG = 0x747

62

dB

200 kSamples/s, 12 bit, single-
ended, internal 2.5 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

63

dB

200 kSamples/s, 12 bit, single-
ended, Vpp reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

67

dB

200 kSamples/s, 12 bit, differen-
tial, internal 1.25 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

63

dB

200 kSamples/s, 12 bit, differen-
tial, internal 2.5 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

66

dB

200 kSamples/s, 12 bit, differen-
tial, 5 V reference, ADC_CLK =
7 MHz, BIASPROG = 0x747

66

dB
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Parameter

Test Condition

Signal-to-Noise Ratio (SNR) SNRapC

200 kSamples/s, 12 bit, differen- 63 69 — dB
tial, Vpp reference,ADC_CLK =

7 MHz, BIASPROG = 0x747

200 kSamples/s, 12 bit, differen- — 70 — dB

tial, 2xVpp reference,ADC_CLK
=7 MHz, BIASPROG = 0x747
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Parameter

Signal-to-Noise And Distortion
Ratio (SINAD)

Symbol
SINADApC

Test Condition

1 MSamples/s, 12 bit, single-
ended, internal 1.25 V refer-
ence, ADC_CLK =13 MHz,
BIASPROG = 0xF4B

Min

Typ
58

Max

Unit
dB

1 MSamples/s, 12 bit, single-
ended, internal 2.5 V reference,
ADC_CLK = 13 MHz, BIA-
SPROG = 0xF4B

62

dB

1 MSamples/s, 12 bit, single-
ended, Vpp reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

66

dB

1 MSamples/s, 12 bit, differen-
tial, internal 1.25 V reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

63

dB

1 MSamples/s, 12 bit, differen-
tial, internal 2.5 V reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

66

dB

1 MSamples/s, 12 bit, differen-
tial, 5 V reference, ADC_CLK =
13 MHz, BIASPROG = 0xF4B

66

dB

1 MSamples/s, 12 bit, differen-
tial, Vpp reference, ADC_CLK =
13 MHz, BIASPROG = 0xF4B

62

68

dB

1 MSamples/s, 12 bit, differen-
tial, 2xVpp reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

68

dB

200 kSamples/s, 12 bit, single-
ended, internal 1.25 V refer-
ence, ADC_CLK =7 MHz, BIA-
SPROG = 0x747

61

dB

200 kSamples/s, 12 bit, single-
ended, internal 2.5 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

62

dB

200 kSamples/s, 12 bit, single-
ended, VDD reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

66

dB

200 kSamples/s, 12 bit, differen-
tial, internal 1.25 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

63

dB

200 kSamples/s, 12 bit, differen-
tial, internal 2.5 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

66

dB

200 kSamples/s, 12 bit, differen-
tial, 5V reference, ADC_CLK=7
MHz, BIASPROG = 0x747

66

dB
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Parameter

Test Condition

Signal-to-Noise And Distortion | SINADapc
Ratio (SINAD)

200 kSamples/s, 12 bit, differen- 62 68 — dB
tial, Vpp reference, ADC_CLK =

7 MHz, BIASPROG = 0x747

200 kSamples/s, 12 bit, differen- — 69 — dB

tial, 2xVpp reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747
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Parameter

Spurious-Free Dynamic Range
(SFDR)

Symbol
SFDRapc

Test Condition

1 MSamples/s, 12 bit, single-
ended, internal 1.25 V refer-
ence, ADC_CLK = 13 MHz,
BIASPROG = 0xF4B

Min

Typ
75

Max

Unit
dBc

1 MSamples/s, 12 bit, single-
ended, internal 2.5 V reference,
ADC_CLK = 13 MHz, BIA-
SPROG = 0xF4B

76

dBc

1 MSamples/s, 12 bit, single-
ended, Vpp reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

76

dBc

1 MSamples/s, 12 bit, differen-
tial, internal 1.25 V reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

78

dBc

1 MSamples/s, 12 bit, differen-
tial, internal 2.5 V reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

77

dBc

1 MSamples/s, 12 bit, differen-
tial, Vpp reference, ADC_CLK=
13 MHz, BIASPROG = 0xF4B

76

dBc

1 MSamples/s, 12 bit, differen-
tial, 2xVpp reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

68

79

dBc

1 MSamples/s, 12 bit, differen-
tial, 5 V reference, ADC_CLK
=13 MHz, BIASPROG = 0xF4B

79

dBc

200 kSamples/s, 12 bit, single-
ended, internal 1.25 V refer-
ence, ADC_CLK =7 MHz, BIA-
SPROG = 0x747

75

dBc

200 kSamples/s, 12 bit, single-
ended, internal 2.5 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

75

dBc

200 kSamples/s, 12 bit, single-
ended, Vpp reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

76

dBc

200 kSamples/s, 12 bit, differen-
tial, internal 1.25 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

79

dBc

200 kSamples/s, 12 bit, differen-
tial, internal 2.5 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

79

dBc

200 kSamples/s, 12 bit, differen-
tial, 5 V reference, ADC_CLK =
7 MHz, BIASPROG = 0x747

78

dBc
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Parameter Symbol Test Condition Min Typ Max Unit
Spurious-Free Dynamic Range | SFDRapc 200 kSamples/s, 12 bit, differen- 68 79 — dBc
(SFDR) tial, Vpp reference, ADC_CLK =
7 MHz, BIASPROG = 0x747
200 kSamples/s, 12 bit, differen- — 79 — dBc
tial, 2xVpp reference,ADC_CLK
=7 MHz, BIASPROG = 0x747
Offset voltage V ADCOFFSET After calibration, single-ended — 0.3 — mV
After calibration, differential -4 0.3 4 mV
Thermometer output gradient TGRADADCTH — -1.92 — mV/°C
— -6.3 — ADC Co-
des/°C
Differential non-linearity (DNL) | DNLapc Vpp= 3.0V, external 2.5V refer- -1 +0.7 4 LSB
ence
Integral non-linearity (INL), End |INLapc Vpp= 3.0V, external 2.5V refer- — +1.6 +3 LSB
point method ence
Missing codes MCapc Vpp= 3.0V, external 2.5V ref- — — 3 LSB
erence
Gain error drift GAINgp 1.25 V reference — 0.012 0.0333 %/°C
2.5V reference — 0.012 0.033 %/°C
Offset error drift OFFSETgp 1.25 V reference — 0.002 0.063 LSB/°C
2.5V reference — 0.002 0.043 LSB/°C
VREF voltage VREF 1.25 V reference 1.2 1.25 1.3 \%
2.5V reference 2.4 25 2.6 \%
VREF voltage drift VREF_VDRIFT 1.25 V reference -12.4 29 18.2 mV/V
2.5V reference, VDD > 2.5V -24.6 5.7 35.2 mV/V
VREF temperature drift VREF_TDRIFT 1.25 V reference -132 272 677 uv/eC
2.5V reference -231 545 1271 uv/eC
VREF current consumption I\VREF 1.25 V reference — 67 114 MA
2.5V reference — 55 82 MA
ADC and DAC VREF matching VREF_MATCH 1.25 V reference — 99.85 — %
2.5V reference — 100.01 — %

Note:

1. Includes required contribution from the voltage reference.

2. Typical numbers given by abs(Mean) / (85 - 25).

3. Max number given by (abs(Mean) + 3x stddev) / (85 - 25).

The integral non-linearity (INL) and differential non-linearity parameters are explained in the following two figures.
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Digital output code

\ INL=|[(Vo-Vss)/Vissioea] - D| where 0 < D < 2N- 1
4095
4094
Actual ADC
4093 tranfer function
before offset and
4092 gain correction Actual ADC
tranfer function
after offset and
gain correction
INL Error
= (End Point INL)
— ]
=
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curve
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Analog Input
Figure 4.26. Integral Non-Linearity (INL)
Digital
weh | DNL=|[(Vo+1 - Vo)/Vissioea] - 1] where 0 < D < 2\ 2
4095 Full Scale Range -
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Example: Adjacent
4093 input value Vo+1
corrresponds to digital
output code D+1

4092
Example: Input value
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Figure 4.27. Differential Non-Linearity (DNL)
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4.11.1 Typical Performance
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Figure 4.28. ADC Frequency Spectrum, VDD =3V, Temp =25 °C
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Offset vs Temperature, VDD = 3V

Offset vs Supply Voltage, Temp = 25°C
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Figure 4.32. ADC Dynamic Performance vs Temperature for all ADC References, VDD =3 V
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4.12 Current Digital Analog Converter (IDAC)

Table 4.17. IDAC Range 0 Source

Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEP- libac EMO, default settings — 13.0 — MA
SEL=0x10

Duty-cycled — 10 — nA
Nominal IDAC output current with | lpx10 — 0.85 — MA
STEPSEL=0x10
Step size IsTEP — 0.05 — MA
Current drop at high impedance |Ip Vipac_out = VDD - 100mV — 0.79 — %
load
Temperature coefficient TCipac VDD = 3.0V, STEPSEL=0x10 — 0.3 — nA/°C
Voltage coefficient VCipac T =25°C, STEPSEL=0x10 — 11.7 — nA/V

Table 4.18. IDAC Range 0 Sink
Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEP- libAC EMO, default settings — 151 — MA
SEL=0x10
Nominal IDAC output current with | lgx1g — 0.85 — MA
STEPSEL=0x10
Step size IsTEP — 0.05 — MA
Current drop at high impedance |Ip Vipac_out = 200mV — 0.30 — %
load
Temperature coefficient TCipac VDD = 3.0V, STEPSEL=0x10 — 0.2 — nA/°C
Voltage coefficient VCipac T =25°C, STEPSEL=0x10 — 12.5 — nAN
Table 4.19. IDAC Range 1 Source

Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEP- libac EMO, default settings — 144 — MA
SEL=0x10

Duty-cycled — 10 — nA
Nominal IDAC output current with | lox10 — 3.2 — MA
STEPSEL=0x10
Step size IsTEP — 0.1 — MA
Current drop at high impedance | Ip Vipac_out = VDD - 100mV — 0.75 — %
load
Temperature coefficient TCipac VDD = 3.0V, STEPSEL=0x10 — 0.7 — nA/°C
Voltage coefficient VCipac T =25°C, STEPSEL=0x10 — 38.4 — nA/V
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Table 4.20. IDAC Range 1 Sink

Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEP- libAC EMO, default settings — 194 — MA
SEL=0x10
Nominal IDAC output current with | lgx1o — 3.2 — MA
STEPSEL=0x10
Step size IsTEP — 0.1 — MA
Current drop at high impedance |Ip Vipac_out = 200mV — 0.32 — %
load
Temperature coefficient TCipac VDD = 3.0V, STEPSEL=0x10 — 0.7 — nA/°C
Voltage coefficient VCipac T =25°C, STEPSEL=0x10 — 40.9 — nA/N
Table 4.21. IDAC Range 2 Source

Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEP- libac EMO, default settings — 17.3 — MA
SEL=0x10

Duty-cycled — 10 — nA
Nominal IDAC output current with | lox1o — 8.5 — MA
STEPSEL=0x10
Step size IsTEP — 0.5 — MA
Current drop at high impedance |Ip Vipac_out = VDD - 100mV — 1.22 — %
load
Temperature coefficient TCipac VDD = 3.0V, STEPSEL=0x10 — 2.8 — nA/°C
Voltage coefficient VCipac T =25°C, STEPSEL=0x10 — 96.6 — nA/V

Table 4.22. IDAC Range 2 Sink

Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEP- libAaC EMO, default settings — 29.3 — MA
SEL=0x10
Nominal IDAC output current with | Igx1g — 8.5 — MA
STEPSEL=0x10
Step size IsTEP — 0.5 — MA
Current drop at high impedance |Ip Vipac_out = 200mV — 0.62 — %
load
Temperature coefficient TCipac VDD = 3.0V, STEPSEL=0x10 — 2.8 — nA/°C
Voltage coefficient VCipac T =25°C, STEPSEL=0x10 — 94.4 — nA/V
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Table 4.23. IDAC Range 3 Source

Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEP- libAC EMO, default settings — 18.7 — MA
SEL=0x10

Duty-cycled — 10 — nA
Nominal IDAC output current with | lgx1g — 33.9 — MA
STEPSEL=0x10
Step size IsTEP — 2.0 — MA
Current drop at high impedance |Ip Vipac_out = VDD - 100mV — 3.54 — %
load
Temperature coefficient TCipac VDD = 3.0V, STEPSEL=0x10 — 10.9 — nA/°C
Voltage coefficient VCipac T =25°C, STEPSEL=0x10 — 159.5 — nA/N

Table 4.24. IDAC Range 3 Sink

Parameter Symbol Test Condition Min Typ Max Unit
Active current with STEP- libAaC EMO, default settings — 62.5 — MA
SEL=0x10
Nominal IDAC output current with | lox1o — 34.1 — MA
STEPSEL=0x10
Step size IsTEP — 2.0 — MA
Current drop at high impedance |Ip Vibac_out = 200mV — 1.75 — %
load
Temperature coefficient TCipac VDD = 3.0V, STEPSEL=0x10 — 10.9 — nA/°C
Voltage coefficient VCipac T =25°C, STEPSEL=0x10 — 148.6 — nA/V

Table 4.25. IDAC

Parameter Symbol Test Condition
Start-up time, from enabled to tipac- — 40 — us
output settled START
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Figure 4.36. IDAC Linearity
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4.13 Analog Comparator (ACMP)

Table 4.26. ACMP

Parameter Test Condition
Input voltage range VACMPIN 0 — Vbp \Y;
ACMP Common Mode voltage |VacmpcMm 0 — Vpp \Y,
range
Active current lacmp BIASPROG=0b0000, FULL- — 0.1 0.4 MA
BIAS=0 and HALFBIAS=1 in
ACMPN_CTRL register
BIASPROG=0b1111, FULL- — 2.87 15 MA
BIAS= 0 and HALFBIAS=0 in
ACMPN_CTRL register
BIASPROG=0b1111, FULL- — 195 520 MA
BIAS= 1 and HALFBIAS=0 in
ACMPN_CTRL register
Current consumption of internal | IacmpPRrEF Internal voltage reference off. — 0 — MA
voltage reference Using external voltage refer-
ence
Internal voltage reference — 5 — MA
Offset voltage V ACMPOFESET BIASPROG= 0b1010, FULL- -12 0 12 mV
BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register
ACMP hysteresis VACMPHYST Programmable — 17 — mV
Capacitive Sense Internal Re- | Rcsres CSRESSEL=0b00 in — 40 — kQ
sistance ACMPNn_INPUTSEL
CSRESSEL=0b01 in — 70 — kQ
ACMPN_INPUTSEL
CSRESSEL=0b10 in — 101 — kQ
ACMPN_INPUTSEL
CSRESSEL=0b11 in — 132 — kQ
ACMPN_INPUTSEL
Startup time tACMPSTART — — 10 us

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference as given in in the following
equation. lacmpRreF is zero if an external voltage reference is used.

IacmpTOTAL = 'ACMP */

ACMPREF
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Figure 4.37. ACMP Characteristics, Vdd =3 V, Temp = 25 °C, FULLBIAS = 0, HALFBIAS =1
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4.14 Voltage Comparator (VCMP)

Table 4.27. VCMP

Parameter Test Condition
Input voltage range VveMPIN — Vbp — \Y
VCMP Common Mode voltage | Vycmpcm — Vpp — \
range
Active current lvemp BIASPROG=0b0000 and HALF- — 0.2 0.8 MA
BIAS=1 in VCMPn_CTRL regis-
ter
BIASPROG=0b1111 and HALF- — 22 35 MA
BIAS=0 in VCMPn_CTRL regis-
ter. LPREF=0.
Startup time reference genera- | tycMmPREE NORMAL — 10 — us
tor
Offset voltage V\VCMPOFESET Single-ended — 10 — mV
Differential — 10 — mV
VCMP hysteresis VVCMPHYST — 17 — mV
Startup time tVCMPSTART — — 10 us

The Vpp trigger level can be configured by setting the TRIGLEVEL field of the VCMP_CTRL register in accordance with the following
equation:

VD Trigger Level = 1667V +0.034 x TRIGLEVEL
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415 12C
Table 4.28. 12C Standard-mode (Sm)
Parameter Symbol Min Typ Max Unit
SCL clock frequency fscL 0 — 1001 kHz
SCL clock low time tLow 4.7 — — V&
SCL clock high time tHiIGH 4.0 — — ps
SDA set-up time tsu,DAT 250 — — ns
SDA hold time tHD DAT 8 — 34502.3 ns
Repeated START condition set-up time tsu.sTA 4.7 — — us
(Repeated) START condition hold time tHD,sTA 4.0 — — us
STOP condition set-up time tsu,sTo 4.0 — — us
Bus free time between a STOP and a START condition tsuF 4.7 — — V&

Note:

1. For the minimum HFPERCLK frequency required in Standard-mode, see the 12C chapter in the EFM32HG Reference Manual.
2.The maximum SDA hold time (tHp paT) needs to be met only when the device does not stretch the low time of SCL (t_ow).

3. When transmitting data, this number is guaranteed only when 12Cn_CLKDIV < ((3450%10°° [s] * fyrpercLk [HZ]) - 5).

Table 4.29. 12C Fast-mode (Fm)

Parameter Symbol 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 — — V&
SDA set-up time tsu,DAT 100 — — ns
SDA hold time tHD, DAT 8 — 90023 ns
Repeated START condition set-up time tsu,sTA 0.6 — — us
(Repeated) START condition hold time tHp sTA 0.6 — — V&
STOP condition set-up time tsu,sTo 0.6 — — us
Bus free time between a STOP and a START condition tsuF 1.3 — — us

Note:

1. For the minimum HFPERCLK frequency required in Fast-mode, see the I12C chapter in the EFM32HG Reference Manual.
2.The maximum SDA hold time (tHp paT) needs to be met only when the device does not stretch the low time of SCL (t_ ow).

3. When transmitting data, this number is guaranteed only when 12Cn_CLKDIV < ((900*10°° [s] * furpercLk [Hz]) - 5).
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Table 4.30. 12C Fast-mode Plus (Fm+)

Parameter Symbol Min Typ Max Unit
SCL clock frequency fscL 0 — 10001 kHz
SCL clock low time tLow 0.5 — — us
SCL clock high time tHiGH 0.26 — — V&
SDA set-up time tsu,DAT 50 — — ns
SDA hold time tHD DAT 8 — — ns
Repeated START condition set-up time tsu.sTA 0.26 — — V&
(Repeated) START condition hold time tHD,sTA 0.26 — — us
STOP condition set-up time tsu,sTo 0.26 — — us
Bus free time between a STOP and a START condition tsuF 0.5 — — V&
Note:

1. For the minimum HFPERCLK frequency required in Fast-mode Plus, see the 12C chapter in the EFM32HG Reference Manual.

4.16 USB

The USB hardware in the EFM32HG passes all tests for USB 2.0 Full Speed certification. The test report will be distributed with appli-
cation note AN0046 - USB Hardware Design Guide when ready.

Table 4.31. USB

Parameter Symbol Test Condition Min Typ Max Unit

USB regulator output voltage VuseouT 3.1 3.4 3.7 \%

USB regulator output current lussouT BIASPROG=0, Tamg=25°C 55.7 79.4 104.1 mA
BIASPROG=1, Tamg=25°C 66.0 95.9 126.4 mA
BIASPROG=2, Tamg=25°C 94.6 146.5 188.1 mA
BIASPROG=3, Tams=25°C 80.4 128.3 176.0 mA
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4.17 Digital Peripherals

Parameter

Table 4.32. Digital Peripherals

Test Condition

USART current lUSART USART idle current, clock enabled 7.5 — MA/MHZz
LEUART current ILeuarT | LEUART idle current, clock enabled 150 — nA

12C current lioc I12C idle current, clock enabled 6.25 — MA/MHz
TIMER current ITIMER TIMER _0 idle current, clock enabled 8.75 — MA/MHZz
PCNT current IpeNT PCNT idle current, clock enabled 100 — nA

RTC current IrRTC RTC idle current, clock enabled 100 — nA

AES current IaES AES idle current, clock enabled 25 — MA/MHZz
GPIO current lepPio GPIO idle current, clock enabled 5.31 — MA/MHz
PRS current IPRs PRS idle current 2.81 — MA/MHZz
DMA current IomMA Clock enable 8.12 — MA/MHZz
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5. Pin Definitions

Note: Please refer to the application note AN0002 EFM32 Hardware Design Considerations for guidelines on designing Printed Circuit
Boards (PCBs) for the EFM32HG.
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5.1 EFM32HG108 (QFN24)

5.1.1 Pinout

The EFM32HG108 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.

[Te)
iy
m o [
— — > oN — (o]
(NN} (NN} o L L L
Pin 1 index o o H o o o
< m N — (o) (o))
oN o o o o —
PAO | 1 18 | PC15
IOVDD 0 | 2 17 | PC14
PCO 3 . 16 DECOUPLE
| Pin 0 |
PC1 4 HES 15 VDD _DREG
PB7 | 5 14 | PD7
PB8 6 13 PD6

7
8
9
10
11
1

RESETn
PB11
AVDD 2
PB13
PB14
AVDD 0

Figure 5.1. EFM32HG108 Pinout (top view, not to scale)

Table 5.1. Device Pinout

QFN24 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog Timers Communication
0 VSS Ground.
TIMO_CC1 #6 US1_RX #4 PRS_CHO #0
1 PAO TIMO_CCO #0/1/4 LEUO_RX #4 PRS_CH3 #3
PCNTO_SOIN #4 12C0_SDA #0 GPIO_EM4WUO
2 IOVDD_0 | Digital IO power supply O.
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QFN24 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
USO_TX #5/6
TIMO_CC1 #4 US1_TX#0
3 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
USO_RX #5/6
TIMO_CC2 #4 US1_TX #5
4 PC1 ACMPO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX#0
12C0_SCL #4
USO_TX #4
5 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
USO_RX #4
6 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
7 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
8 PB11 US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
9 AVDD_2 Analog power supply 2.
USO_CLK #4/5
10 PB13 HFXTAL_P
LEUO_TX #1
USO0_CS #4/5
11 PB14 HFXTAL_N
LEUO_RX #1
12 AVDD_0 Analog power supply 0.
TIM1_CCO #4 US1_RX #2/3
13 PD6 ACMP_O #2
PCNTO_SOIN #3 12C0_SDA #1
TIM1_CC1 #4 US1_TX #2/3
14 PD7 CMU_CLKO #2
PCNTO_S1IN #3 12C0_SCL #1
15 VDD_DREG | Power supply for on-chip voltage regulator.
16 DECOUPLE Eiicouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLgis required at this
TIMO_CDTI1 #1/6 USO0_CS #3
17 PC14 TIM1_CC1 #0 US1_CS #3/4 PRS_CHO #2
PCNTO_S1IN #0 LEUO_TX #5
USO_CLK #3
TIMO_CDTI2 #1/6
18 PC15 US1_CLK #3 PRS_CH1 #2
TIM1_CC2 #0
LEUO_RX #5
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QFN24 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
US1_CLK #2
DBG_SWCLK #0
19 PFO TIMO_CCO #5 LEUQ_TX #3
BOOT_TX
12C0_SDA #5
US1_CS #2 DBG_SWDIO #0
20 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT_RX
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX #4
21 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
22 IOVDD_5 | Digital 10 power supply 5.
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
23 PE12 USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USO_TX #3 ACMPO_O #0
24 PE13 TIM2_CC2 #3 USO0_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WU5
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5.1.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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 5.2. Alternate functionality overview

Alternate LOCATION

Functionality Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_O PE13 PD6 PB11 Analog comparator ACMPO, digital output.
BOOT_RX PF1 Bootloader RX.

BOOT_TX PFO Bootloader TX.

CMU_CLKO PD7 PF2 Clock Management Unit, clock output number 0.
CMU_CLK1 PE12 |PB11 Clock Management Unit, clock output number 1.

Debug-interface Serial Wire clock input.

DBG_SWCLK | PFO Note that this function is enabled to pin out of reset,

and has a built-in pull down.

Debug-interface Serial Wire data input / output.

DBG_SWDIO PF1 Note that this function is enabled to pin out of reset,

and has a built-in pull up.

GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 | PE13 Pin can be used to wake the system up from EM4
HEXTAL N PB14 High Frequgncy Crysta! negat.ive pin. Also used as
- external optional clock input pin.
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PD7 PC1 PF1 PE13 |12CO0 Serial Clock Line input / output.
12C0_SDA PAO PD6 PCO PFO PE12 |12CO0 Serial Data input / output.
LEUO_RX PB14 PF1 PAO PC15 LEUARTO Receive input.
LEUO TX PB13 PFO PE2 PC14 LEQARTO Transmit output.. Al§o used as receive in-
- put in half duplex communication.
Low Frequency Crystal (typically 32.768 kHz) nega-
LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.
LEXTAL P PBR7 L_ow Erequency Crystal (typically 32.768 kHz) posi-
- tive pin.
PCNTO_SOIN PCO PD6 PAO Pulse Counter PCNTO input number O.
PCNTO_S1IN PC14 PC1 PD7 PB11 Pulse Counter PCNTO input number 1.
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Alternate LOCATION
Functionality 3 Description
PRS_CHO PAO PC14 |PF2 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PC15 |PE12 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PCO PE13 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PAO Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTH PC14 PC14 ;I;(iarlnt1er 0 Complimentary Dead Time Insertion chan-
TIMO_CDTI2 PC15 PC15 ;I;ierlnzer 0 Complimentary Dead Time Insertion chan-
TIM1_CCO PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PF2 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PE12 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PE13 Timer 2 Capture Compare input / output channel 2.
USO_CLK PE12 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.
US0_CS PE13 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
USARTO Asynchronous Receive.
US0_RX PE12 | PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
USO_TX PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
US1_CLK PB7 PFO PC15 |PB11 USART1 clock input / output.
US1_CS PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PC1 PD6 PD6 PAO USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
US1_TX PCO PD7 PD7 PF2 PC1
USART1 Synchronous mode Master Output / Slave
Input (MOSI).
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5.1.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG108 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.3. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - - - PAO
Port B - |PB14|PB13| - |PB11| - - | PB8 | PB7 | - - - - ; - ;
PotC  |PC15|PC14| - - - - - - ; ; ] i ) - | pc1 | Pco
Port D - - - - - - - - | PD7 | PD6 | - - - - - -
Port E - - |PE13|PE12| - - - - - - - - - - - -
Port F - - - - - - - - - - - - - | PF2 | PF1 | PFO
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5.2 EFM32HG110 (QFN24)

5.2.1 Pinout

The EFM32HG110 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.

[Te)
iy
m o [
— — > oN — (o]
(NN} (NN} o L L L
Pin 1 index o o H o o o
< m N — (o) (o))
oN o o o o —
PAO | 1 18 | PC15
IOVDD 0 | 2 17 | PC14
PCO 3 . 16 DECOUPLE
| Pin 0 |
PC1 4 HES 15 VDD _DREG
PB7 | 5 14 | PD7
PB8 6 13 PD6

7
8
9
10
11
1

RESETn
PB11
AVDD 2
PB13
PB14
AVDD 0

Figure 5.2. EFM32HG110 Pinout (top view, not to scale)

Table 5.4. Device Pinout

QFN24 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog Timers Communication
0 VSS Ground.
TIMO_CC1 #6 US1_RX #4 PRS_CHO #0
1 PAO TIMO_CCO #0/1/4 LEUO_RX #4 PRS_CH3 #3
PCNTO_SOIN #4 12C0_SDA #0 GPIO_EM4WUO
2 IOVDD_0 | Digital IO power supply O.
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QFN24 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
USO_TX #5/6
TIMO_CC1 #4 US1_TX#0
3 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
USO_RX #5/6
TIMO_CC2 #4 US1_TX #5
4 PC1 ACMPO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX#0
12C0_SCL #4
USO_TX #4
5 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
USO_RX #4
6 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
7 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
8 PB11 IDACO_OUT US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
9 AVDD_2 Analog power supply 2.
USO_CLK #4/5
10 PB13 HFXTAL_P
LEUO_TX #1
USO0_CS #4/5
11 PB14 HFXTAL_N
LEUO_RX #1
12 AVDD_0 Analog power supply 0.
TIM1_CCO #4 US1_RX #2/3
13 PD6 ADC_CH®6 ACMP_O #2
PCNTO_SOIN #3 12C0_SDA #1
TIM1_CC1 #4 US1_TX #2/3
14 PD7 ADC_CH7 CMU_CLKO #2
PCNTO_S1IN #3 12C0_SCL #1
15 VDD_DREG | Power supply for on-chip voltage regulator.
16 DECOUPLE FI?iicouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
TIMO_CDTI1 #1/6 USO0_CS #3
17 PC14 TIM1_CC1 #0 US1_CS #3/4 PRS_CHO #2
PCNTO_S1IN #0 LEUO_TX #5
USO_CLK #3
TIMO_CDTI2 #1/6
18 PC15 US1_CLK #3 PRS_CH1 #2
TIM1_CC2 #0
LEUO_RX #5
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QFN24 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
US1_CLK #2
DBG_SWCLK #0
19 PFO TIMO_CCO #5 LEUO_TX #3
BOOT_TX
12CO_SDA #5
US1_CS #2 DBG_SWDIO #0
20 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12CO_SCL #5 BOOT_RX
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX#4
21 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
22 IOVDD_5 | Digital 10 power supply 5.
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
23 PE12 ADCO_CHO USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USO_TX#3 ACMPO_O #0
24 PE13 ADCO_CH1 TIM2_CC2 #3 USO_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WUS5S
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5.2.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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.

Alternate

Functionality

Table 5.5. Alternate functionality overview

LOCATION

Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_O PE13 PD6 PB11 Analog comparator ACMPO, digital output.
ADCO_CHO PE12 Analog to digital converter ADCO, input channel
number 0.
ADCO CH1 PE13 Analog to digital converter ADCO, input channel
- number 1.
ADCO CH6 PD6 Analog to digital converter ADCO, input channel
- number 6.
ADCO CH7 PD7 Analog to digital converter ADCO, input channel
- number 7.
BOOT_RX PF1 Bootloader RX.
BOOT_TX PFO Bootloader TX.
CMU_CLKO PD7 PF2 Clock Management Unit, clock output number 0.
CMU_CLK1 PE12 |PB11 Clock Management Unit, clock output number 1.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 | PE13 Pin can be used to wake the system up from EM4
e Sy e o Ao usd
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PD7 PC1 PF1 PE13 |12CO0 Serial Clock Line input / output.
12C0_SDA PAO PD6 PCO PFO PE12 |12CO0 Serial Data input / output.
IDACO_OUT PB11 IDACO output.
LEUO_RX PB14 PF1 PAO PC15 LEUARTO Receive input.
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Alternate LOCATION
Functionality Description
Levo_Tx PB13 PFO.[PF2 PC14 out i half duplex communicaton.
Low Frequency Crystal (typically 32.768 kHz) nega-
LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.
LFXTAL_P PB7 i_i\c/):/pljr:(.aquency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PCO PD6 PAO Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 PC1 PD7 PB11 Pulse Counter PCNTO input number 1.
PRS_CHO PAO PC14 |PF2 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PC15 |PE12 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PCO PE13 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PAO Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTH PC14 PC14 Iimer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI2 PC15 PC15 ;'.imer 0 Complimentary Deat Time Insertion channel
TIM1_CCO PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PF2 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PE12 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PE13 Timer 2 Capture Compare input / output channel 2.
USO_CLK PE12 PC15 |PB13 |PB13 |PE12 |USARTO clock input/output.
USO_CS PE13 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
USARTO Asynchronous Receive.
US0_RX PE12 | PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
USO_TX PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
US1_CLK PB7 PFO PC15 |PB11 USART1 clock input / output.
US1_Cs PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PC1 PD6 PD6 PAO USART1 Synchronous mode Master Input / Slave
Output (MISO).
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Alternate LOCATION

Functionality Description

USART1 Asynchronous Transmit.Also used as re-

ceive input in half duplex communication.
US1_TX PCO PD7 PD7 PF2 PC1
USART1 Synchronous mode Master Output / Slave

Input (MOSI).

5.2.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG110 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.6. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - - - | PAO
Port B - |PB14 PB13| - |PB11| - - | PB8 | PB7 | - - - - - - -
PotC  |PC15|PC14| - . . . . . . . . . . - | PC1 | PCO
Port D - - - - - - - - | PD7 | PD6 | - - - - - -
Port E - - |PE13|PE12| - - - - - - - - - - - -
Port F - - - - - - = - - - - - - | PF2 | PF1 | PFO
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5.3 EFM32HG210 (QFN32)

5.3.1 Pinout

The EFM32HG210 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.
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IOVDD 5

Pin 1 index
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Figure 5.3. EFM32HG210 Pinout (top view, not to scale)

Table 5.7. Device Pinout

QFN32 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog Timers Communication
0 VSS Ground.
TIMO_CC1 #6 US1_RX #4 PRS_CHO #0
1 PAO TIMO_CCO #0/1/4 LEUO_RX #4 PRS_CH3 #3
PCNTO_SOIN #4 12C0_SDA #0 GPIO_EM4WUO
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QFN32 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
TIMO_CCO #6 CMU_CLK1 #0
2 PA1 12C0_SCL #0
TIMO_CC1 #0/1 PRS_CH1 #0
3 PA2 TIMO_CC2 #0/1 CMU_CLKO #0
4 IOVDD_0 | Digital 10 power supply 0.
USO_TX #5/6
TIMO_CC1 #4 US1_TX#0
5 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
USO0_RX #5/6
TIMO_CC2 #4 US1_TX #5
6 PC1 ACMPOQO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX#0
12C0_SCL #4
USO_TX #4
7 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
USO_RX #4
8 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
9 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
10 PB11 IDACO_OUT US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
11 AVDD_2 Analog power supply 2.
USO_CLK #4/5
12 PB13 HFXTAL_P
LEUO_TX #1
USO0_CS #4/5
13 PB14 HFXTAL_N
LEUO_RX #1
14 IOVDD_3 | Digital IO power supply 3.
15 AVDD_0 Analog power supply 0.
16 PD4 ADCO_CH4 LEUO_TX #0
17 PD5 ADCO_CH5 LEUO_RX #0
TIM1_CCO #4 US1_RX #2/3
18 PD6 ADCO_CH6 ACMPO_O #2
PCNTO_SOIN #3 12C0_SDA #1
TIM1_CC1 #4 US1_TX #2/3
19 PD7 ADCO_CH7 CMU_CLKO #2
PCNTO_S1IN #3 12C0_SCL #1
20 VDD_DREG | Power supply for on-chip voltage regulator.
21 DECOUPLE Dgcouple output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required at this

pin.

silabs.com | Building a more connected world.

Rev. 2.40 | 94




EFM32HG Data Sheet
Pin Definitions

QFN32 Pin# and Name

Pin #

Pin Name

Analog

Pin Alternate Functionality / Description

Timers

Communication

TIMO_CDTIO #1/6
TIM1_CCO #0
22 PC13
TIM1_CC2 #4
PCNTO_SOIN #0
TIMO_CDTI1 #1/6 USO_CS #3
23 PC14 TIM1_CC1 #0 US1_CS #3/4 PRS_CHO #2
PCNTO_S1IN #0 LEUO_TX #5
USO_CLK #3
TIMO_CDTI2 #1/6
24 PC15 US1_CLK #3 PRS_CH1 #2
TIM1_CC2 #0
LEUO_RX #5
US1_CLK #2
DBG_SWCLK #0
25 PFO TIMO_CCO #5 LEUO_TX #3
BOOT_TX
12CO_SDA #5
US1_CS #2 DBG_SWDIO #0
26 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12CO_SCL #5 BOOT_RX
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX #4
27 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
28 IOVDD_5 | Digital IO power supply 5.
29 PE10 TIM1_CCO #1 USO_TX #0 PRS_CH2 #2
30 PE11 TIM1_CC1#1 USO_RX #0 PRS_CH3 #2
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
31 PE12 ADCO_CHO USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USO_TX #3 ACMPO_O #0
32 PE13 ADCO_CH1 TIM2_CC2 #3 USO_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WU5
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5.3.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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 5.8. Alternate functionality overview

Alternate LOCATION
Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PCA1 Analog comparator ACMPO, channel 1.
ACMPO_O PE13 PD6 PB11 Analog comparator ACMPO, digital output.
ADCO_CHO PE12 Analog to digital converter ADCO, input channel
number 0.
ADCO CH1 PE13 Analog to digital converter ADCO, input channel
- number 1.
ADCO CH4 PD4 Analog to digital converter ADCO, input channel
- number 4.
ADCO CH5 PD5 Analog to digital converter ADCO, input channel
- number 5.
ADCO_CH6 PD6 Analog to digital converter ADCO, input channel
number 6.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel
number 7.
BOOT_RX PF1 Bootloader RX.
BOOT_TX PFO Bootloader TX.
CMU_CLKO PA2 PD7 PF2 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PE12 |PB11 Clock Management Unit, clock output number 1.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 | PE13 Pin can be used to wake the system up from EM4
HEXTAL N PB14 High Frequgncy Crysta! negat.ive pin. Also used as
- external optional clock input pin.
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 PC1 PF1 PE13 |12CO0 Serial Clock Line input / output.
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Alternate LOCATION
Functionality Description
12C0_SDA PAO PD6 PCO PFO PE12 |12CO0 Serial Data input / output.
IDACO_OUT PB11 IDACO output.
LEUO_RX PD5 PB14 PF1 PAO PC15 LEUARTO Receive input.
LEVOTX D4 PBI3 PFO. PPz |PCM out i half duplox Sommarication, -
Low Frequency Crystal (typically 32.768 kHz) nega-
LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.
LFXTAL_P PBR7 i_i\?;vplijuency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PC13 PCO PD6 PAO Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 PC1 PD7 PB11 Pulse Counter PCNTO input number 1.
PRS_CHO PAO PC14 |PF2 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PA1 PC15 |PE12 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PCO PE10 |PE13 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PE11 | PAO Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PAO PFO PA1 Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PA1 PA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTIO PC13 PC13 'rl]'(larln(e)r 0 Complimentary Dead Time Insertion chan-
TIMO_CDTH PC14 PC14 -rI;IeT1er 0 Complimentary Dead Time Insertion chan-
TIMO_CDTI2 PC15 PC15 :;rlrlzer 0 Complimentary Dead Time Insertion chan-
TIM1_CCO PC13 |PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 |PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 | PC13 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PF2 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PE12 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PE13 Timer 2 Capture Compare input / output channel 2.
USO0_CLK PE12 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.
USo_CS PE13 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
USARTO Asynchronous Receive.
US0_RX PE11 PE12 |PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
Uso_TX PE10 PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
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Functionality 3 Description

US1_CLK PB7 PFO PC15 |PB11 USART1 clock input / output.

US1_CS PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 PD6 PD6 PAO USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

US1_TX PCO PD7 PD7 PF2 PC1

USART1 Synchronous mode Master Output / Slave
Input (MOSI).

5.3.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG210 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.9. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - | PA2 | PA1 | PAO
Port B - |PB14|PB13| - |PB11| - - | PB8 | PB7 | - - - - - - -
Port C PC15| PC14 | PC13| - - - - - - - - - - - PC1 | PCO
Port D - - - - - - - - | PD7 | PD6 | PD5 | PD4 | - - - -
Port E - - | PE13|PE12 | PE11|PE10| - . - - - - - - i ;
Port F - - - - - - - - - - - - - | PF2 | PF1 | PFO
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5.4 EFM32HG222 (TQFP48)

5.4.1 Pinout

The EFM32HG222 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.
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Figure 5.4. EFM32HG222 Pinout (top view, not to scale)

Table 5.10. Device Pinout

QFP48 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Timers Communication
TIMO_CC1 #6 US1_RX #4 PRS_CHO #0
1 PAO TIMO_CCO #0/1/4 LEUO_RX #4 PRS_CH3 #3
PCNTO_SOIN #4 12C0_SDA #0 GPIO_EM4WUO
TIMO_CCO #6 CMU_CLK1 #0
2 PA1 12C0_SCL #0
TIMO_CC1 #0/1 PRS_CH1 #0
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QFP48 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog HES Communication
3 PA2 TIMO_CC2 #0/1 CMU_CLKO #0
4 IOVDD_0 | Digital IO power supply O.
5 VSS Ground.
USO_TX #5/6
TIMO_CC1 #4 US1_TX #0
6 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
USO0_RX #5/6
TIMO_CC2 #4 US1_TX #5
7 PC1 ACMPO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX #0
12C0_SCL #4
8 PC2 ACMPO_CH2 TIMO_CDTIO #4 US1_RX #5
9 PC3 ACMPO_CH3 TIMO_CDTI1 #4 US1_CLK #5
10 PC4 ACMPO_CH4 TIMO_CDTI2 #4 GPIO_EM4WU6
USO_TX #4
11 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
USO_RX #4
12 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
13 PA8 TIM2_CCO #0
14 PA9 TIM2_CC1 #0
15 PA10 TIM2_CC2 #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
16 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
17 PB11 IDACO_OUT US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
18 VSS Ground.
19 AVDD_1 Analog power supply 1.
USO_CLK #4/5
20 PB13 HFXTAL_P
LEUO_TX #1
USO_CS #4/5
21 PB14 HFXTAL_N
LEUO_RX #1
22 IOVDD_3 | Digital IO power supply 3.
23 AVDD_0 Analog power supply 0.
24 PD4 ADCO_CH4 LEUO_TX #0
25 PD5 ADCO_CH5 LEUO_RX #0
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QFP48 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog HES Communication
TIM1_CCO #4 US1_RX #2/3
26 PD6 ADCO_CH6 ACMPO_O #2
PCNTO_SOIN #3 12C0O_SDA #1
TIM1_CC1 #4 US1_TX #2/3
27 PD7 ADCO_CH7 CMU_CLKO #2
PCNTO_S1IN #3 12C0_SCL #1
28 VDD_DREG | Power supply for on-chip voltage regulator.
29 DECOUPLE FI?i:a"couple output for on-chip voltage regulator. An external capacitance of size CpecoupLg is required at this
30 PC8 TIM2_CCO #2 USO0_CS #2
31 PC9 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
32 PC10 TIM2_CC2 #2 USO_RX #2
33 PC11 USO_TX #2
TIMO_CDTIO #1/6
TIM1_CCO #0
34 PC13
TIM1_CC2 #4
PCNTO_SOIN #0
TIMO_CDTI1 #1/6 USO0_CS #3
35 PC14 TIM1_CC1 #0 US1_CS #3/4 PRS_CHO #2
PCNTO_S1IN #0 LEUO_TX #5
USO_CLK #3
TIMO_CDTI2 #1/6
36 PC15 US1_CLK #3 PRS_CH1 #2
TIM1_CC2 #0
LEUO_RX #5
US1_CLK #2
DBG_SWCLK #0
37 PFO TIMO_CCO #5 LEUO_TX #3
BOOT_TX
12C0_SDA #5
US1_CS #2 DBG_SWDIO #0
38 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT_RX
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX #4
39 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
40 PF3 TIMO_CDTIO #5 PRS_CHO #1
41 PF4 TIMO_CDTI1 #5 PRS_CH1 #1
42 PF5 TIMO_CDTI2 #5 PRS_CH2 #1
43 IOVDD_5 | Digital IO power supply 5.
44 VSS Ground.
45 PE10 TIM1_CCO #1 USO_TX #0 PRS_CH2 #2
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QFP48 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
46 PE11 TIM1_CC1#1 USO_RX #0 PRS_CH3 #2
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
47 PE12 ADCO_CHO USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USO_TX #3 ACMPO_O #0
48 PE13 ADCO_CH1 TIM2_CC2 #3 USO0_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WUS
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5.4.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins in the following table. The table shows the name of
the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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 5.11. Alternate functionality overview

Alternate LOCATION

Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPO_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_O PE13 PD6 PB11 Analog comparator ACMPO, digital output.

Analog to digital converter ADCO, input channel

ADCO_CHO PE12
- number 0.

Analog to digital converter ADCO, input channel

ADCO_CH1 PE13
number 1.

Analog to digital converter ADCO, input channel

ADCO_CH4 PD4
number 4.

Analog to digital converter ADCO, input channel

ADCO_CH5 PD5
number 5.

Analog to digital converter ADCO, input channel

ADCO_CH®6 PD6
- number 6.

ADCO_CH7 PD7 Analog to digital converter ADCO, input channel

number 7.
BOOT_RX PF1 Bootloader RX.
BOOT_TX PFO Bootloader TX.
CMU_CLKO PA2 PD7 PF2 Clock Management Unit, clock output number 0.
CMU_CLKA1 PA1 PE12 |PB11 Clock Management Unit, clock output number 1.

Debug-interface Serial Wire clock input.

DBG_SWCLK | PFO Note that this function is enabled to pin out of reset,

and has a built-in pull down.

Debug-interface Serial Wire data input / output.

DBG_SWDIO | PF1 Note that this function is enabled to pin out of reset,

and has a built-in pull up.

GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU2 | PC9 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WUS5 | PE13 Pin can be used to wake the system up from EM4
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Alternate LOCATION

Functionality Description

GPIO_EM4WUG | PC4 Pin can be used to wake the system up from EM4

HFXTALN | PB14 extemal optional clock et pin

HEXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PA1 PD7 PC1 PF1 PE13 | 12CO0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PCO PFO PE12 | 12CO0 Serial Data input / output.

IDACO_OUT PB11 IDACO output.

LEUO_RX PD5 PB14 PF1 PAO PC15 LEUARTO Receive input.

LevoTx  PD4  PBI3 PFO.PF2 PC14 out i half duplex communicaton.
Low Frequency Crystal (typically 32.768 kHz) nega-

LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.

LFXTAL_P PB7 i_i\?;vplijuency Crystal (typically 32.768 kHz) posi-

PCNTO_SOIN PC13 PCO PD6 PAO Pulse Counter PCNTO input number 0.

PCNTO_S1IN PC14 PC1 PD7 PB11 Pulse Counter PCNTO input number 1.

PRS_CHO PAO PF3 PC14 |PF2 Peripheral Reflex System PRS, channel 0.

PRS_CH1 PA1 PF4 PC15 |PE12 Peripheral Reflex System PRS, channel 1.

PRS_CH2 PCO PF5 PE10 |PE13 Peripheral Reflex System PRS, channel 2.

PRS_CH3 PC1 PE11 | PAO Peripheral Reflex System PRS, channel 3.

TIMO_CCO PAO PAO PAO PFO PA1 Timer 0 Capture Compare input / output channel 0.

TIMO_CCA1 PA1 PA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.

TIMO_CC2 PA2 PA2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.

TIMO_CDTIO PC13 PC2 PF3 PC13 :;Tgr 0 Complimentary Dead Time Insertion chan-

TIMO_CDTH PC14 PC3 PF4 PC14 :;T?r 0 Complimentary Dead Time Insertion chan-

TIMO_CDTI2 PC15 PC4 PE5 PC15 'rl]'lerlngr 0 Complimentary Dead Time Insertion chan-

TIM1_CCO PC13 |PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.

TIM1_CCA1 PC14 |PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.

TIM1_CC2 PC15 |PE12 PB11 |PC13 Timer 1 Capture Compare input / output channel 2.

TIM2_CCO PA8 PC8 PF2 Timer 2 Capture Compare input / output channel 0.

TIM2_CCA1 PA9 PC9 PE12 Timer 2 Capture Compare input / output channel 1.

TIM2_CC2 PA10 PC10 |PE13 Timer 2 Capture Compare input / output channel 2.

USO_CLK PE12 PC9 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.

UsSo_Cs PE13 PC8 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
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Alternate LOCATION

Functionality Description

USARTO Asynchronous Receive.

USO_RX PE11 PC10 |PE12 |PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave

Output (MISO).

USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

USO_TX PE10 PC11 |PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave

Input (MOSI).

US1_CLK PB7 PFO PC15 |PB11 |PC3 USART1 clock input / output.

US1_CS PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.

USART1 Asynchronous Receive.

US1_RX PC1 PD6 | PD6 |PA0 | PC2 USART1 Synchronous mode Master Input / Slave

Output (MISO).

USART1 Asynchronous Transmit.Also used as re-

ceive input in half duplex communication.
US1_TX PCO PD7 PD7 PF2 PC1
USART1 Synchronous mode Master Output / Slave

Input (MOSI).

5.4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG222 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.12. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - |PA10| PA9 | PAS | - - - - - | PA2 | PA1 | PAO
Port B - |PB14|PB13| - |PB11| - - | PB8 | PB7 | - - - - - - -
PortC |PC15|PC14|PC13| - |PC11|PC10| PC9 | PC8 | - - - | Pca | Pc3 | Pc2 | PC1| PCO
Port D - - - - - - - - | PD7 | PD6 | PD5 | PD4 | - - - -
Port E - - | PE13|PE12 | PE11|PE10| - - - - - - - - - -
Port F - - - - - - - - - - | PF5 | PF4 | PF3 | PF2 | PF1 | PFO
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5.5 EFM32HG308 (QFN24)

5.5.1 Pinout

The EFM32HG308 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.
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RESETn
PB11
AVDD 2
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AVDD 0

Figure 5.5. EFM32HG308 Pinout (top view, not to scale)

Table 5.13. Device Pinout

QFN24 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog Timers Communication
0 VSS Ground.
USB_DMPU #0
TIMO_CC1 #6 PRS_CHO #0
US1_RX #4
1 PAO TIMO_CCO #0/1/4 PRS_CH3 #3
LEUO_RX #4
PCNTO_SOIN #4 GPIO_EM4WUO
12C0_SDA #0

silabs.com | Building a more connected world. Rev. 2.40 | 106




EFM32HG Data Sheet
Pin Definitions

QFN24 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog Timers Communication
2 IOVDD_0 | Digital IO power supply O.
USO_TX #5/6
TIMO_CC1 #4 US1_TX#0
3 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
USO_RX #5/6
TIMO_CC2 #4 US1_TX #5
4 PC1 ACMPO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX#0
12C0_SCL #4
USO_TX #4
5 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
USO_RX #4
6 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
7 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
8 PB11 US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
9 AVDD_2 Analog power supply 2.
USO_CLK #4/5
10 PB13 HFXTAL_P
LEUO_TX #1
USO0_CS #4/5
11 PB14 HFXTAL_N
LEUO_RX #1
12 AVDD_0 | Analog power supply 0.

13 VDD_DREG | Power supply for on-chip voltage regulator.

14 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required at this

pin.
15 USB_VREGI
16 USB_VREGO
USO_CS #3
TIMO_CDTI1 #1/6
US1_CS #3/4
17 PC14 TIM1_CC1 #0 PRS_CHO #2
LEUO_TX #5
PCNTO_S1IN #0
USB_DM
USO_CLK #3
TIMO_CDTI2 #1/6 US1_CLK#3
18 PC15 PRS_CH1 #2
TIM1_CC2 #0 LEUO_RX #5
USB_DP
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QFN24 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
US1_CLK #2
DBG_SWCLK #0
19 PFO TIMO_CCO #5 LEUQ_TX #3
BOOT_TX
12C0_SDA #5
US1_CS #2 DBG_SWDIO #0
20 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT_RX
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX #4
21 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
22 IOVDD_5 | Digital 10 power supply 5.
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
23 PE12 USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USO_TX #3 ACMPO_O #0
24 PE13 TIM2_CC2 #3 USO0_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WU5
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5.5.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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 5.14. Alternate functionality overview

Alternate LOCATION

Functionality Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_O PE13 PB11 Analog comparator ACMPO, digital output.
BOOT_RX PF1 Bootloader RX.

BOOT_TX PFO Bootloader TX.

CMU_CLKO PF2 Clock Management Unit, clock output number 0.
CMU_CLK1 PE12 |PB11 Clock Management Unit, clock output number 1.

Debug-interface Serial Wire clock input.

DBG_SWCLK | PFO Note that this function is enabled to pin out of reset,

and has a built-in pull down.

Debug-interface Serial Wire data input / output.

DBG_SWDIO PF1 Note that this function is enabled to pin out of reset,

and has a built-in pull up.

GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 | PE13 Pin can be used to wake the system up from EM4
HEXTAL N PB14 High Frequgncy Crysta! negat.ive pin. Also used as
- external optional clock input pin.
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PC1 PF1 PE13 |12CO0 Serial Clock Line input / output.
12C0_SDA PAO PCO PFO PE12 |12CO0 Serial Data input / output.
LEUO_RX PB14 PF1 PAO PC15 LEUARTO Receive input.
LEUO TX PB13 PFO PE2 PC14 LEQARTO Transmit output.. Al§o used as receive in-
- put in half duplex communication.
Low Frequency Crystal (typically 32.768 kHz) nega-
LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.
LEXTAL P PBR7 L_ow Erequency Crystal (typically 32.768 kHz) posi-
- tive pin.
PCNTO_SOIN PCO PAO Pulse Counter PCNTO input number O.
PCNTO_S1IN PC14 PC1 PB11 Pulse Counter PCNTO input number 1.
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Alternate LOCATION
Functionality 3 Description
PRS_CHO PAO PC14 |PF2 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PC15 |PE12 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PCO PE13 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PAO Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTH PC14 PC14 :;T?r 0 Complimentary Dead Time Insertion chan-
TIMO_CDTI2 PC15 PC15 :IeTgr 0 Complimentary Dead Time Insertion chan-
TIM1_CCO PB7 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 PB8 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PF2 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PE12 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PE13 Timer 2 Capture Compare input / output channel 2.
USO_CLK PE12 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.
uUSo_Cs PE13 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
USARTO Asynchronous Receive.
US0_RX PE12 | PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
USO_TX PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
US1_CLK PB7 PFO PC15 | PB11 USART1 clock input / output.
US1_CS PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PC1 PAO USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
US1_TX PCO PF2 PC1
USART1 Synchronous mode Master Output / Slave
Input (MOSI).
USB_DM PC14 USB D- pin.
USB_DMPU PAO USB D- Pullup control.
USB_DP PC15 USB D+ pin.
USB_VREGI gg?ﬁv USB Input to internal 3.3 V regulator
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Alternate LOCATION
Functionality Description

USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.5.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG309 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.15. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - - - | PAD
Port B - |PB14|PB13| - |PB11| - - | PB8 | PB7 | - - - - - - -
PortC | PC15|PC14| - - - - - - - - - - - - | PC1 | PCO
Port D - - - - - - - - - - - - - - - -
Port E - - |PE13|PE12| - - - - - - - - - - - -
Port F - - - - - - - - - - - - - | PF2 | PF1 | PFO
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5.6 EFM32HG309 (QFN24)

5.6.1 Pinout

The EFM32HG309 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.

[Te)
iy
m o [
— — > oN — (o]
(NN} (NN} o L L L
Pin 1 index o o H o o o
< m N — (o) (o))
oN o o o o —
PAO | 1 18 | PC15
IOVDD 0 | 2 17 | PC14
PCO 3 . 16 USB VREGO
| Pin 0 | -
PC1 4 HES 15 USB_VREGI
PB7 | 5 14 | DECOUPLE
PB8 6 13 VDD _DREG

7
8
9
10
11
1

RESETn
PB11
AVDD 2
PB13
PB14
AVDD 0

Figure 5.6. EFM32HG309 Pinout (top view, not to scale)

Table 5.16. Device Pinout

QFN24 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog Timers Communication
0 VSS Ground.
USB_DMPU #0
TIMO_CC1 #6 PRS_CHO #0
US1_RX #4
1 PAO TIMO_CCO #0/1/4 PRS_CH3 #3
LEUO_RX #4
PCNTO_SOIN #4 GPIO_EM4WUO
12C0_SDA #0
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QFN24 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog Timers Communication
2 IOVDD_0 | Digital IO power supply O.
USO_TX #5/6
TIMO_CC1 #4 US1_TX#0
3 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
USO_RX #5/6
TIMO_CC2 #4 US1_TX #5
4 PC1 ACMPO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX#0
12C0_SCL #4
USO_TX #4
5 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
USO_RX #4
6 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
7 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
8 PB11 IDACO_OUT US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
9 AVDD_2 Analog power supply 2.
USO_CLK #4/5
10 PB13 HFXTAL_P
LEUO_TX #1
USO0_CS #4/5
11 PB14 HFXTAL_N
LEUO_RX #1
12 AVDD_0 | Analog power supply 0.

13 VDD_DREG | Power supply for on-chip voltage regulator.

14 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required at this

pin.
15 USB_VREGI
16 USB_VREGO
USO_CS #3
TIMO_CDTI1 #1/6
US1_CS #3/4
17 PC14 TIM1_CC1 #0 PRS_CHO #2
LEUO_TX #5
PCNTO_S1IN #0
USB_DM
USO_CLK #3
TIMO_CDTI2 #1/6 US1_CLK#3
18 PC15 PRS_CH1 #2
TIM1_CC2 #0 LEUO_RX #5
USB_DP
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QFN24 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
US1_CLK #2
DBG_SWCLK #0
19 PFO TIMO_CCO #5 LEUO_TX #3
BOOT_TX
12CO_SDA #5
US1_CS #2 DBG_SWDIO #0
20 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12CO_SCL #5 BOOT_RX
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX#4
21 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
22 IOVDD_5 | Digital 10 power supply 5.
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
23 PE12 ADCO_CHO USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USO_TX#3 ACMPO_O #0
24 PE13 ADCO_CH1 TIM2_CC2 #3 USO_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WUS5S
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5.6.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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 5.17. Alternate functionality overview

Alternate LOCATION

Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_O PE13 PB11 Analog comparator ACMPO, digital output.

Analog to digital converter ADCO, input channel

ADCO_CHO PE12
number 0.

Analog to digital converter ADCO, input channel

ADCO_CH1 PE13 number 1.

BOOT_RX PF1 Bootloader RX.

BOOT_TX PFO Bootloader TX.

CMU_CLKO PF2 Clock Management Unit, clock output number 0.
CMU_CLK1 PE12 |PB11 Clock Management Unit, clock output number 1.

Debug-interface Serial Wire clock input.

DBG_SWCLK | PFO Note that this function is enabled to pin out of reset,

and has a built-in pull down.

Debug-interface Serial Wire data input / output.

DBG_SWDIO PF1 Note that this function is enabled to pin out of reset,

and has a built-in pull up.

GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4

GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4

GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4

GPIO_EM4WU5 | PE13 Pin can be used to wake the system up from EM4

e et o Ao use

HFXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PC1 PF1 PE13 |12C0 Serial Clock Line input / output.

12C0_SDA PAO PCO PFO PE12 | 12CO0 Serial Data input / output.

IDACO_OUT PB11 IDACO output.

LEUO_RX PB14 PF1 PAO PC15 LEUARTO Receive input.

s P pr pou | LEUATTOTmnitouut plseed st
Low Frequency Crystal (typically 32.768 kHz) nega-

LFXTAL_N PB8 tive pin. Also used as an optional external clock in-

put pin.
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Alternate LOCATION
Functionality Description
LEXTAL P PBR7 L_ow Erequency Crystal (typically 32.768 kHz) posi-
- tive pin.
PCNTO_SOIN PCO PAO Pulse Counter PCNTO input number O.
PCNTO_S1IN PC14 PC1 PB11 Pulse Counter PCNTO input number 1.
PRS_CHO PAO PC14 |PF2 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PC15 |PE12 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PCO PE13 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PAO Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTH PC14 PC14 -rI;IeT1er 0 Complimentary Dead Time Insertion chan-
TIMO_CDTI2 PC15 PC15 :;r’lrwzer 0 Complimentary Dead Time Insertion chan-
TIM1_CCO PB7 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 PB8 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PF2 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PE12 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PE13 Timer 2 Capture Compare input / output channel 2.
USO0_CLK PE12 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.
USo_CS PE13 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
USARTO Asynchronous Receive.
US0_RX PE12 |\ PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
USO0_TX PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
US1_CLK PB7 PFO PC15 |PB11 USART1 clock input / output.
US1_CS PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PC1 PAO USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
US1_TX PCO PF2 PC1
USART1 Synchronous mode Master Output / Slave
Input (MOSI).
USB_DM PC14 USB D- pin.
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Alternate LOCATION
Functionality Description
UsSB_DMPU PAO USB D- Pullup control.
USB_DP PC15 USB D+ pin.
USB_VREGI EEETV USB Input to internal 3.3 V regulator
USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.6.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG309 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.18. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - - - PAO
Port B - |PB14|PB13| - |PB11 - - PB8 | PB7 - - - - - - -
Port C PC15 | PC14| - - - - - - - - - - - - PC1 | PCO
Port D - - - - - - - - - - - - - - - -
Port E - - |PE13|PE12| - - - - - - - - - - - -
Port F - - - - - - - - - - - - - PF2 | PF1 | PFO

silabs.com | Building a more connected world. Rev.2.40 | 117




EFM32HG Data Sheet
Pin Definitions

5.7 EFM32HG310 (QFN32)

5.7.1 Pinout

The EFM32HG310 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.

PE13
PE12
PE11l
PE10O
IOVDD 5

Pin 1 index
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mM ™M m (@] N N N oN
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PA1 I 2 23 I PC14
PA2 I 3 22 I USB_VREGO
I0VDD 0 I 4 S @ 21 I USB_VREGI
PCO I 5 VSS 20 I DECOUPLE
PC1 I 6 19 I VDD DREG
PB7 I 7 18 I PD7
PBS 8 17 PD6
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c — o m < m (o) e}
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Figure 5.7. EFM32HG310 Pinout (top view, not to scale)

Table 5.19. Device Pinout

QFN32 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog Timers Communication
0 VSS Ground.
USB_DMPU #0
TIMO_CC1 #6 PRS_CHO #0
US1_RX #4
1 PAO TIMO_CCO #0/1/4 PRS_CH3 #3
LEUO_RX #4
PCNTO_SOIN #4 GPIO_EM4WUO
12C0_SDA #0
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QFN32 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
TIMO_CCO #6 CMU_CLK1 #0
2 PA1 12C0_SCL #0
TIMO_CC1 #0/1 PRS_CH1 #0
3 PA2 TIMO_CC2 #0/1 CMU_CLKO #0
4 IOVDD_0 | Digital 10 power supply 0.
USO_TX #5/6
TIMO_CC1 #4 US1_TX#0
5 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
USO0_RX #5/6
TIMO_CC2 #4 US1_TX #5
6 PC1 ACMPOQO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX#0
12C0_SCL #4
USO_TX #4
7 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
USO_RX #4
8 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
9 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
10 PB11 IDACO_OUT US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
11 AVDD_2 Analog power supply 2.
USO_CLK #4/5
12 PB13 HFXTAL_P
LEUO_TX #1
USO0_CS #4/5
13 PB14 HFXTAL_N
LEUO_RX #1
14 IOVDD_3 | Digital IO power supply 3.
15 AVDD_0 Analog power supply 0.
16 PD5 ADCO_CH5 LEUO_RX #0
TIM1_CCO #4 US1_RX #2/3
17 PD6 ADCO_CH6 ACMPO_O #2
PCNTO_SOIN #3 12C0_SDA #1
TIM1_CC1 #4 US1_TX #2/3
18 PD7 ADCO_CH7 CMU_CLKO #2
PCNTO_S1IN #3 12C0_SCL #1
19 VDD_DREG | Power supply for on-chip voltage regulator.
20 DECOUPLE FI?iicouple output for on-chip voltage regulator. An external capacitance of size CpecoupLg is required at this
21 USB_VREGI
22 USB_VREGO
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QFN32 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
USO_CS #3
TIMO_CDTI1 #1/6
US1_CS #3/4
23 PC14 TIM1_CC1 #0 PRS_CHO #2
LEUO_TX #5
PCNTO_S1IN #0
USB_DM
USO_CLK #3
TIMO_CDTI2 #1/6 US1_CLK #3
24 PC15 PRS_CH1 #2
TIM1_CC2 #0 LEUO_RX #5
USB_DP
US1_CLK #2
DBG_SWCLK #0
25 PFO TIMO_CCO #5 LEUO_TX #3
BOOT_TX
12C0_SDA #5
US1_CS #2 DBG_SWDIO #0
26 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT_RX
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX #4
27 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
28 IOVDD_5 | Digital IO power supply 5.
29 PE10 TIM1_CCO #1 USO_TX #0 PRS_CH2 #2
30 PE11 TIM1_CC1#1 USO_RX #0 PRS_CH3 #2
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
31 PE12 ADCO_CHO USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USO_TX #3 ACMPO_O #0
32 PE13 ADCO_CH1 TIM2_CC2 #3 USO0_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WUS
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5.7.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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 5.20. Alternate functionality overview

Alternate LOCATION
Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_O PE13 PD6 PB11 Analog comparator ACMPO, digital output.
ADCO_CHO PE12 Analog to digital converter ADCO, input channel
number O.
ADCO CH1 PE13 Analog to digital converter ADCO, input channel
- number 1.
ADCO CH5 PD5 Analog to digital converter ADCO, input channel
- number 5.
ADCO CH6 PD6 Analog to digital converter ADCO, input channel
- number 6.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel
number 7.
BOOT_RX PF1 Bootloader RX.
BOOT_TX PFO Bootloader TX.
CMU_CLKO PA2 PD7 PF2 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PE12 |PB11 Clock Management Unit, clock output number 1.
Debug-interface Serial Wire clock input.
DBG_SWCLK | PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 | PE13 Pin can be used to wake the system up from EM4
o reauec oyt egathe i Ao sed 3
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 PC1 PF1 PE13 |12CO0 Serial Clock Line input / output.
12C0_SDA PAO PD6 PCO PFO PE12 |12CO0 Serial Data input / output.
IDACO_OUT PB11 IDACO output.
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Alternate LOCATION
Functionality Description
LEUO_RX PD5 PB14 PF1 PAO PC15 LEUARTO Receive input.
s P e pow || SEUATTOTmnieuut A ed s e
Low Frequency Crystal (typically 32.768 kHz) nega-
LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.
LFXTAL_P PB7 hg;vpl?rrfquency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PCO PD6 PAO Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 PC1 PD7 PB11 Pulse Counter PCNTO input number 1.
PRS_CHO PAO PC14 |PF2 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PA1 PC15 |PE12 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PCO PE10 |PE13 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PE11 | PAO Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PAO PFO PA1 Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PA1 PA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTH PC14 PC14 :;thr 0 Complimentary Dead Time Insertion chan-
TIMO_CDTI2 PC15 PC15 ;I;(larlnzer 0 Complimentary Dead Time Insertion chan-
TIM1_CCO PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 |PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PF2 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PE12 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PE13 Timer 2 Capture Compare input / output channel 2.
USO_CLK PE12 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.
uUSo_Cs PE13 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
USARTO Asynchronous Receive.
US0_RX PE11 PE12 | PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
USO_TX PE10 PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
US1_CLK PB7 PFO PC15 | PB11 USART1 clock input / output.
US1_CS PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.
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Alternate LOCATION

Functionality Description
USART1 Asynchronous Receive.

US1_RX PC1 PD6 PD6 PAO USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

US1_TX PCO PD7 PD7 PF2 PC1
USART1 Synchronous mode Master Output / Slave
Input (MOSI).

USB_DM PC14 USB D- pin.

USB_DMPU PAO USB D- Pullup control.

USB_DP PC15 USB D+ pin.

USB_VREGI gEgTV USB Input to internal 3.3 V regulator

USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.7.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG310 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.21. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - | PA2 | PA1 | PAO
Port B - |PB14|PB13| - |PB11| - - | PB8 | PB7 | - - - - - - -
PortC |PC15|PC14| - - - - - - - - - - - - | Pc1 | PCO
Port D - - - - - - - - | PD7 | PD6 | PD5 | - - - - -
Port E - - | PE13|PE12 | PE11|PE10| - - - - - - - - - -
Port F - - - - - - - - - - - - - | PF2 | PF1 | PFO
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5.8 EFM32HG321 (TQFP48)

5.8.1 Pinout

The EFM32HG321 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.
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Figure 5.8. EFM32HG321 Pinout (top view, not to scale)

Table 5.22. Device Pinout

QFP48 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Timers Communication
USB_DMPU #0
TIMO_CC1 #6 PRS_CHO #0
US1_RX #4
1 PAO TIMO_CCO #0/1/4 PRS_CH3 #3
LEUO_RX #4
PCNTO_SOIN #4 GPIO_EM4WUO
12C0_SDA #0
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QFP48 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog HES Communication
TIMO_CCO #6 CMU_CLK1 #0
2 PA1 12C0_SCL #0
TIMO_CC1 #0/1 PRS_CH1 #0
3 PA2 TIMO_CC2 #0/1 CMU_CLKO #0
4 IOVDD_0 | Digital 10 power supply 0.
5 VSS Ground.
USO_TX #5/6
TIMO_CC1 #4 US1_TX#0
6 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
USO_RX #5/6
TIMO_CC2 #4 US1_TX #5
7 PC1 ACMPO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX#0
12C0_SCL #4
8 PC2 ACMPO_CH2 TIMO_CDTIO #4 US1_RX #5
9 PC3 ACMPO_CH3 TIMO_CDTI1 #4 US1_CLK #5
10 PC4 ACMPO_CH4 TIMO_CDTI2 #4 GPIO_EM4WU6
USO_TX #4
11 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
USO_RX #4
12 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
13 PA8 TIM2_CCO #0
14 PA9 TIM2_CC1 #0
15 PA10 TIM2_CC2 #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
16 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
17 PB11 IDACO_OUT US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
18 VSS Ground.
19 AVDD _1 Analog power supply 1.
USO_CLK #4/5
20 PB13 HFXTAL_P
LEUO_TX #1
USO_CS #4/5
21 PB14 HFXTAL_N
LEUO_RX #1
22 IOVDD_3 | Digital IO power supply 3.
23 AVDD_0 | Analog power supply 0.
24 PD4 ADCO0_CH4 LEUO_TX #0
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QFP48 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog HES Communication
25 PD5 ADCO_CH5 LEUO_RX #0
TIM1_CCO #4 US1_RX #2/3
26 PD6 ADCO_CH6 ACMPO_O #2
PCNTO_SOIN #3 12C0_SDA #1
TIM1_CC1 #4 US1_TX #2/3
27 PD7 ADCO_CH7 CMU_CLKO #2
PCNTO_S1IN #3 12C0_SCL #1
28 VDD_DREG | Power supply for on-chip voltage regulator.
29 DECOUPLE FI?i(ra]couple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
30 PC8 TIM2_CCO #2 USO0_CS #2
31 PC9 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
32 PC10 TIM2_CC2 #2 USO_RX #2
33 USB_VREGI
34 USB_VREGO
USO0_CS #3
TIMO_CDTI1 #1/6
US1_CS #3/4
35 PC14 TIM1_CC1 #0 PRS_CHO #2
LEUQ_TX #5
PCNTO_S1IN #0
USB_DM
USO_CLK #3
TIMO_CDTI2 #1/6 US1_CLK #3
36 PC15 PRS_CH1 #2
TIM1_CC2 #0 LEUO_RX #5
USB_DP
US1_CLK #2
DBG_SWCLK #0
37 PFO TIMO_CCO #5 LEUO_TX #3
BOOT_TX
12C0_SDA #5
US1_CS #2 DBG_SWDIO #0
38 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT_RX
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX #4
39 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
40 PF3 TIMO_CDTIO #5 PRS_CHO #1
41 PF4 TIMO_CDTI1 #5 PRS_CH1 #1
42 PF5 TIMO_CDTI2 #5 PRS_CH2 #1
43 IOVDD_5 | Digital IO power supply 5.
44 VSS Ground.
45 PE10 TIM1_CCO #1 USO_TX #0 PRS_CH2 #2
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QFP48 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
46 PE11 TIM1_CC1#1 USO_RX #0 PRS_CH3 #2
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
47 PE12 ADCO_CHO USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USO_TX #3 ACMPO_O #0
48 PE13 ADCO_CH1 TIM2_CC2 #3 USO0_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WUS
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5.8.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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 5.23. Alternate functionality overview

Alternate LOCATION

Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPO_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_O PE13 PD6 PB11 Analog comparator ACMPO, digital output.

Analog to digital converter ADCO, input channel

ADCO_CHO PE12
- number 0.

Analog to digital converter ADCO, input channel

ADCO_CH1 PE13
number 1.

Analog to digital converter ADCO, input channel

ADCO_CH4 PD4
number 4.

Analog to digital converter ADCO, input channel

ADCO_CH5 PD5
number 5.

Analog to digital converter ADCO, input channel

ADCO_CH®6 PD6
- number 6.

ADCO_CH7 PD7 Analog to digital converter ADCO, input channel

number 7.
BOOT_RX PF1 Bootloader RX.
BOOT_TX PFO Bootloader TX.
CMU_CLKO PA2 PD7 PF2 Clock Management Unit, clock output number 0.
CMU_CLKA1 PA1 PE12 |PB11 Clock Management Unit, clock output number 1.

Debug-interface Serial Wire clock input.

DBG_SWCLK | PFO Note that this function is enabled to pin out of reset,

and has a built-in pull down.

Debug-interface Serial Wire data input / output.

DBG_SWDIO | PF1 Note that this function is enabled to pin out of reset,

and has a built-in pull up.

GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU2 | PC9 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WUS5 | PE13 Pin can be used to wake the system up from EM4
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Alternate LOCATION

Functionality Description

GPIO_EM4WUG | PC4 Pin can be used to wake the system up from EM4

HFXTALN | PB14 extemal optional clock et pin

HEXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PA1 PD7 PC1 PF1 PE13 | 12CO0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PCO PFO PE12 | 12CO0 Serial Data input / output.

IDACO_OUT PB11 IDACO output.

LEUO_RX PD5 PB14 PF1 PAO PC15 LEUARTO Receive input.

LevoTx  PD4  PBI3 PFO.PF2 PC14 out i half duplex communicaton.
Low Frequency Crystal (typically 32.768 kHz) nega-

LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.

LFXTAL_P PB7 i_i\?;vplijuency Crystal (typically 32.768 kHz) posi-

PCNTO_SOIN PCO PD6 PAO Pulse Counter PCNTO input number 0.

PCNTO_S1IN PC14 PC1 PD7 PB11 Pulse Counter PCNTO input number 1.

PRS_CHO PAO PF3 PC14 |PF2 Peripheral Reflex System PRS, channel 0.

PRS_CH1 PA1 PF4 PC15 |PE12 Peripheral Reflex System PRS, channel 1.

PRS_CH2 PCO PF5 PE10 |PE13 Peripheral Reflex System PRS, channel 2.

PRS_CH3 PC1 PE11 | PAO Peripheral Reflex System PRS, channel 3.

TIMO_CCO PAO PAO PAO PFO PA1 Timer 0 Capture Compare input / output channel 0.

TIMO_CCA1 PA1 PA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.

TIMO_CC2 PA2 PA2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.

TIMO_CDTIO PC2 PF3 :;Tgr 0 Complimentary Dead Time Insertion chan-

TIMO_CDTH PC14 PC3 PF4 PC14 :;T?r 0 Complimentary Dead Time Insertion chan-

TIMO_CDTI2 PC15 PC4 PE5 PC15 'rl]'lerlngr 0 Complimentary Dead Time Insertion chan-

TIM1_CCO PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.

TIM1_CCA1 PC14 |PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.

TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.

TIM2_CCO PA8 PC8 PF2 Timer 2 Capture Compare input / output channel 0.

TIM2_CCA1 PA9 PC9 PE12 Timer 2 Capture Compare input / output channel 1.

TIM2_CC2 PA10 PC10 |PE13 Timer 2 Capture Compare input / output channel 2.

USO_CLK PE12 PC9 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.

UsSo_Cs PE13 PC8 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
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Alternate LOCATION

Functionality Description
USARTO Asynchronous Receive.

US0_RX PE11 PC10 |PE12 |PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

USO_TX PE10 PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).

US1_CLK PB7 PFO PC15 |PB11 |PC3 USART1 clock input / output.

US1_CS PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 PD6 PD6 PAO PC2 USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

US1_TX PCO PD7 PD7 PF2 PC1
USART1 Synchronous mode Master Output / Slave
Input (MOSI).

USB_DM PC14 USB D- pin.

USB_DMPU PAO USB D- Pullup control.

USB_DP PC15 USB D+ pin.

USB_VREGI gECBSTV USB Input to internal 3.3 V regulator

USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.8.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG321 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.24. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - |PA10| PA9 | PAB | - - - - - | PA2 | PA1 | PAO
Port B - |PB14 PB13| - |PB11| - - | PB8 | PB7 | - - - - - - -
PotC |PC15|PC14| - - - |PC10| PC9 | PC8 | - - - | PC4 | PC3 | PC2 | PC1 | PCO
Port D - - - - - - - - | PD7 | PD6 | PD5 | PD4 | - - - -
Port E - - | PE13|PE12|PE11|PE10| - - - - - - - - - -
Port F - - - - - - - - - - | PF5 | PF4 | PF3 | PF2 | PF1 | PFO
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5.9 EFM32HG322 (TQFP48)

5.9.1 Pinout

The EFM32HG322 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.
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Figure 5.9. EFM32HG322Pinout (top view, not to scale)

Table 5.25. Device Pinout

QFP48 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Timers Communication
USB_DMPU #0
TIMO_CC1 #6 PRS_CHO #0
US1_RX #4
1 PAO TIMO_CCO #0/1/4 PRS_CH3 #3
LEUO_RX #4
PCNTO_SOIN #4 GPIO_EM4WUO
12C0_SDA #0
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QFP48 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog HES Communication
TIMO_CCO #6 CMU_CLK1 #0
2 PA1 12C0_SCL #0
TIMO_CC1 #0/1 PRS_CH1 #0
3 PA2 TIMO_CC2 #0/1 CMU_CLKO #0
4 IOVDD_0 | Digital 10 power supply 0.
5 VSS Ground.
USO_TX #5/6
TIMO_CC1 #4 US1_TX#0
6 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
USO_RX #5/6
TIMO_CC2 #4 US1_TX #5
7 PC1 ACMPO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX#0
12C0_SCL #4
8 PC2 ACMPO_CH2 TIMO_CDTIO #4 US1_RX #5
9 PC3 ACMPO_CH3 TIMO_CDTI1 #4 US1_CLK #5
10 PC4 ACMPO_CH4 TIMO_CDTI2 #4 GPIO_EM4WU6
USO_TX #4
11 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
USO_RX #4
12 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
13 PA8 TIM2_CCO #0
14 PA9 TIM2_CC1 #0
15 PA10 TIM2_CC2 #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
16 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
TIM1_CC2 #3 CMU_CLK1 #3
17 PB11 IDACO_OUT US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
18 VSS Ground.
19 AVDD _1 Analog power supply 1.
USO_CLK #4/5
20 PB13 HFXTAL_P
LEUO_TX #1
USO_CS #4/5
21 PB14 HFXTAL_N
LEUO_RX #1
22 IOVDD_3 | Digital IO power supply 3.
23 AVDD_0 | Analog power supply 0.
24 PD4 ADCO0_CH4 LEUO_TX #0
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QFP48 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog HES Communication
25 PD5 ADCO_CH5 LEUO_RX #0
TIM1_CCO #4 US1_RX #2/3
26 PD6 ADCO_CH6 ACMPO_O #2
PCNTO_SOIN #3 12C0_SDA #1
TIM1_CC1 #4 US1_TX #2/3
27 PD7 ADCO_CH7 CMU_CLKO #2
PCNTO_S1IN #3 12C0_SCL #1
28 VDD_DREG | Power supply for on-chip voltage regulator.
29 DECOUPLE FI?i(ra]couple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
30 PC8 TIM2_CCO #2 USO0_CS #2
31 PC9 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
32 PC10 TIM2_CC2 #2 USO_RX #2
33 USB_VREGI
34 USB_VREGO
USO0_CS #3
TIMO_CDTI1 #1/6
US1_CS #3/4
35 PC14 TIM1_CC1 #0 PRS_CHO #2
LEUQ_TX #5
PCNTO_S1IN #0
USB_DM
USO_CLK #3
TIMO_CDTI2 #1/6 US1_CLK #3
36 PC15 PRS_CH1 #2
TIM1_CC2 #0 LEUO_RX #5
USB_DP
US1_CLK #2
DBG_SWCLK #0
37 PFO TIMO_CCO #5 LEUO_TX #3
BOOT_TX
12C0_SDA #5
US1_CS #2 DBG_SWDIO #0
38 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT_RX
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX #4
39 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
40 PF3 TIMO_CDTIO #5 PRS_CHO #1
41 PF4 TIMO_CDTI1 #5 PRS_CH1 #1
42 PF5 TIMO_CDTI2 #5 PRS_CH2 #1
43 IOVDD_5 | Digital IO power supply 5.
44 VSS Ground.
45 PE10 TIM1_CCO #1 USO_TX #0 PRS_CH2 #2
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QFP48 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
46 PE11 TIM1_CC1#1 USO_RX #0 PRS_CH3 #2
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
47 PE12 ADCO_CHO USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USO_TX #3 ACMPO_O #0
48 PE13 ADCO_CH1 TIM2_CC2 #3 USO0_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WUS
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5.9.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins in the following table. The table shows the name of
the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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 5.26. Alternate functionality overview

Alternate LOCATION

Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPO_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_O PE13 PD6 PB11 Analog comparator ACMPO, digital output.

Analog to digital converter ADCO, input channel

ADCO_CHO PE12
- number 0.

Analog to digital converter ADCO, input channel

ADCO_CH1 PE13
number 1.

Analog to digital converter ADCO, input channel

ADCO_CH4 PD4
number 4.

Analog to digital converter ADCO, input channel

ADCO_CH5 PD5
number 5.

Analog to digital converter ADCO, input channel

ADCO_CH®6 PD6
- number 6.

ADCO_CH7 PD7 Analog to digital converter ADCO, input channel

number 7.
BOOT_RX PF1 Bootloader RX.
BOOT_TX PFO Bootloader TX.
CMU_CLKO PA2 PD7 PF2 Clock Management Unit, clock output number 0.
CMU_CLKA1 PA1 PE12 |PB11 Clock Management Unit, clock output number 1.

Debug-interface Serial Wire clock input.

DBG_SWCLK | PFO Note that this function is enabled to pin out of reset,

and has a built-in pull down.

Debug-interface Serial Wire data input / output.

DBG_SWDIO | PF1 Note that this function is enabled to pin out of reset,

and has a built-in pull up.

GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU2 | PC9 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WUS5 | PE13 Pin can be used to wake the system up from EM4
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Alternate LOCATION

Functionality Description

GPIO_EM4WUG | PC4 Pin can be used to wake the system up from EM4

HFXTALN | PB14 extemal optional clock et pin

HEXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PA1 PD7 PC1 PF1 PE13 | 12CO0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PCO PFO PE12 | 12CO0 Serial Data input / output.

IDACO_OUT PB11 IDACO output.

LEUO_RX PD5 PB14 PF1 PAO PC15 LEUARTO Receive input.

LevoTx  PD4  PBI3 PFO.PF2 PC14 out i half duplex communicaton.
Low Frequency Crystal (typically 32.768 kHz) nega-

LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.

LFXTAL_P PB7 i_i\?;vplijuency Crystal (typically 32.768 kHz) posi-

PCNTO_SOIN PCO PD6 PAO Pulse Counter PCNTO input number 0.

PCNTO_S1IN PC14 PC1 PD7 PB11 Pulse Counter PCNTO input number 1.

PRS_CHO PAO PF3 PC14 |PF2 Peripheral Reflex System PRS, channel 0.

PRS_CH1 PA1 PF4 PC15 |PE12 Peripheral Reflex System PRS, channel 1.

PRS_CH2 PCO PF5 PE10 |PE13 Peripheral Reflex System PRS, channel 2.

PRS_CH3 PC1 PE11 | PAO Peripheral Reflex System PRS, channel 3.

TIMO_CCO PAO PAO PAO PFO PA1 Timer 0 Capture Compare input / output channel 0.

TIMO_CCA1 PA1 PA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.

TIMO_CC2 PA2 PA2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.

TIMO_CDTIO PC2 PF3 :;Tgr 0 Complimentary Dead Time Insertion chan-

TIMO_CDTH PC14 PC3 PF4 PC14 :;T?r 0 Complimentary Dead Time Insertion chan-

TIMO_CDTI2 PC15 PC4 PE5 PC15 'rl]'lerlngr 0 Complimentary Dead Time Insertion chan-

TIM1_CCO PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.

TIM1_CCA1 PC14 |PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.

TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.

TIM2_CCO PA8 PC8 PF2 Timer 2 Capture Compare input / output channel 0.

TIM2_CCA1 PA9 PC9 PE12 Timer 2 Capture Compare input / output channel 1.

TIM2_CC2 PA10 PC10 |PE13 Timer 2 Capture Compare input / output channel 2.

USO_CLK PE12 PC9 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.

UsSo_Cs PE13 PC8 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
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Alternate LOCATION

Functionality Description
USARTO Asynchronous Receive.

US0_RX PE11 PC10 |PE12 |PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

USO_TX PE10 PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).

US1_CLK PB7 PFO PC15 |PB11 |PC3 USART1 clock input / output.

US1_CS PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 PD6 PD6 PAO PC2 USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

US1_TX PCO PD7 PD7 PF2 PC1
USART1 Synchronous mode Master Output / Slave
Input (MOSI).

USB_DM PC14 USB D- pin.

USB_DMPU PAO USB D- Pullup control.

USB_DP PC15 USB D+ pin.

USB_VREGI gECBSTV USB Input to internal 3.3 V regulator

USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.9.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG322 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.27. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - |PA10| PA9 | PAB | - - - - - | PA2 | PA1 | PAO
Port B - |PB14 PB13| - |PB11| - - | PB8 | PB7 | - - - - - - -
PotC |PC15|PC14| - - - |PC10| PC9 | PC8 | - - - | PC4 | PC3 | PC2 | PC1 | PCO
Port D - - - - - - - - | PD7 | PD6 | PD5 | PD4 | - - - -
Port E - - | PE13|PE12|PE11|PE10| - - - - - - - - - -
Port F - - - - - - - - - - | PF5 | PF4 | PF3 | PF2 | PF1 | PFO
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5.10 EFM32HG350 (CSP36)

5.10.1 Pinout

The EFM32HG350 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location
number (Multiple locations on the same pin are split with "/"). Alternate locations can be configured in the LOCATION bitfield in the
* ROUTE register in the module in question.
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Figure 5.10. EFM32HG350 Pinout (top view, not to scale)

Table 5.28. Device Pinout

CSP36 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Analog Timers Communication

USO_CS #3
TIMO_CDTI1 #1/6

US1_CS #3/4

A1 PC14 TIM1_CC1 #0 PRS_CHO #2

LEUO_TX #5

PCNTO_S1IN #0
USB_DM
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CSP36 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog HES Communication
USO_CLK#3
TIMO_CDTI2 #1/6 US1_CLK#3
A2 PC15 PRS_CH1 #2
TIM1_CC2 #0 LEUO_RX #5
USB_DP
A3 VSS Ground.
A4 IOVDD_5 | Digital IO power supply 5.
USO_RX #3
TIM1_CC2 #1 CMU_CLK1 #2
A5 PE12 ADCO_CHO USO_CLK #0/6
TIM2_CC1 #3 PRS_CH1 #3
12C0_SDA #6
USB_DMPU #0
TIMO_CC1 #6 PRS_CHO #0
US1_RX #4
A6 PAO TIMO_CCO #0/1/4 PRS_CH3 #3
LEUO_RX #4
PCNTO_SOIN #4 GPIO_EM4WUO
12C0_SDA #0
B1 USB_VREGI
US1_CLK#2
DBG_SWCLK #0
B2 PFO TIMO_CCO #5 LEUO_TX #3
BOOT_TX
12C0_SDA #5
CMU_CLKO #3
TIMO_CC2 #5/6 US1_TX #4
B3 PF2 PRS_CHO #3
TIM2_CCO #3 LEUO_TX #4
GPIO_EM4WU4
B4 PE10 TIM1_CCO #1 USO_TX #0 PRS_CH2 #2
USO_TX #3 ACMPO_O #0
B5 PE13 ADCO_CH1 TIM2_CC2 #3 USO_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WUS5
TIMO_CCO #6 CMU_CLK1 #0
B6 PA1 12C0_SCL #0
TIMO_CC1 #0/1 PRS_CH1 #0
C1 USB_VREGO
Cc2 VDD_DREG | Power supply for on-chip voltage regulator.
US1_CS #2 DBG_SWDIO #0
C3 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT_RX
Cc4 PE11 TIM1_CC1#1 USO_RX #0 PRS_CH3 #2
C5 PA2 TIMO_CC2 #0/1 CMU_CLKO #0
C6 IOVDD_0 | Digital IO power supply O.
D1 DECOUPLE Eiicouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
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CSP36 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog HES Communication
D2 VSS_DREG | Ground for on-chip voltage regulator.
TIM1_CCO #4 US1_RX #2/3
D3 PD6 ADCO_CH6 ACMPO_O #2
PCNTO_SOIN #3 12C0O_SDA #1
USO0_RX #5/6
TIMO_CC2 #4 US1_TX #5
D4 PC1 ACMPO_CH1 PRS_CH3 #0
PCNTO_S1IN #2 US1_RX#0
12C0_SCL #4
USO_TX #5/6
TIMO_CC1 #4 US1_TX#0
D5 PCO ACMPO_CHO PRS_CH2 #0
PCNTO_SOIN #2 US1_CS #5
12C0_SDA #4
D6 VSS Ground.
TIM1_CC1 #4 US1_TX #2/3
E1 PD7 ADCO_CH7 CMU_CLKO #2
PCNTO_S1IN #3 12C0_SCL #1
E2 VSS Ground.
E3 AVSS_0 Analog ground 0.
E4 AVDD_0 Analog power supply 0.
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
E5 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
USO_TX #4
E6 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK#0
F1 PD5 ADCO_CH5 LEUO_RX #0
USO_CS #4/5
F2 PB14 HFXTAL_N
LEUO_RX #1
USO_CLK #4/5
F3 PB13 HFXTAL_P
LEUO_TX #1
F4 AVDD_1 Analog power supply 1.
TIM1_CC2 #3 CMU_CLK1 #3
F5 PB11 IDACO_OUT US1_CLK #4
PCNTO_S1IN #4 ACMPO_O #3
USO_RX #4
F6 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
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5.10.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

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 5.29. Alternate functionality overview

Alternate LOCATION
Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_O PE13 PD6 PB11 Analog comparator ACMPO, digital output.
ADCO_CHO PE12 Analog to digital converter ADCO, input channel
number O.
ADCO CH1 PE13 Analog to digital converter ADCO, input channel
- number 1.
ADCO CH5 PD5 Analog to digital converter ADCO, input channel
- number 5.
ADCO CH6 PD6 Analog to digital converter ADCO, input channel
- number 6.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel
number 7.
BOOT_RX PF1 Bootloader RX.
BOOT_TX PFO Bootloader TX.
CMU_CLKO PA2 PD7 PF2 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PE12 |PB11 Clock Management Unit, clock output number 1.
Debug-interface Serial Wire clock input.
DBG_SWCLK | PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 | PE13 Pin can be used to wake the system up from EM4
o reauec oyt egathe i Ao sed 3
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 PC1 PF1 PE13 |12CO0 Serial Clock Line input / output.
12C0_SDA PAO PD6 PCO PFO PE12 |12CO0 Serial Data input / output.
IDACO_OUT PB11 IDACO output.
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Alternate LOCATION
Functionality Description
LEUO_RX PD5 PB14 PF1 PAO PC15 LEUARTO Receive input.
s P e pow || SEUATTOTmnieuut A ed s e
Low Frequency Crystal (typically 32.768 kHz) nega-
LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.
LFXTAL_P PB7 hg;vpl?rrfquency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PCO PD6 PAO Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 PC1 PD7 PB11 Pulse Counter PCNTO input number 1.
PRS_CHO PAO PC14 |PF2 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PA1 PC15 |PE12 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PCO PE10 |PE13 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PE11 | PAO Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PAO PFO PA1 Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PA1 PA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTH PC14 PC14 :;thr 0 Complimentary Dead Time Insertion chan-
TIMO_CDTI2 PC15 PC15 ;I;(larlnzer 0 Complimentary Dead Time Insertion chan-
TIM1_CCO PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 |PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PF2 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PE12 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PE13 Timer 2 Capture Compare input / output channel 2.
USO_CLK PE12 PC15 |PB13 |PB13 |PE12 |USARTO clock input/ output.
uUSo_Cs PE13 PC14 |PB14 |PB14 |PE13 |USARTO chip select input/ output.
USARTO Asynchronous Receive.
US0_RX PE11 PE12 | PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
USO_TX PE10 PE13 |PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
US1_CLK PB7 PFO PC15 | PB11 USART1 clock input / output.
US1_CS PB8 PF1 PC14 |PC14 |PCO USART1 chip select input / output.
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Alternate LOCATION

Functionality Description
USART1 Asynchronous Receive.

US1_RX PC1 PD6 PD6 PAO USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

US1_TX PCO PD7 PD7 PF2 PC1
USART1 Synchronous mode Master Output / Slave
Input (MOSI).

USB_DM PC14 USB D- pin.

USB_DMPU PAO USB D- Pullup control.

USB_DP PC15 USB D+ pin.

USB_VREGI gEgTV USB Input to internal 3.3 V regulator

USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.10.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG350 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.30. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - | PA2 | PA1 | PAO
Port B - |PB14|PB13| - |PB11| - - | PB8 | PB7 | - - - - - - -
PortC |PC15|PC14| - - - - - - - - - - - - | Pc1 | PCO
Port D - - - - - - - - | PD7 | PD6 | PD5 | - - - - -
Port E - - | PE13|PE12 | PE11|PE10| - - - - - - - - - -
Port F - - - - - - - - - - - - - | PF2 | PF1 | PFO
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6. CSP36 Package Specifications

6.1 CSP36 Package Dimensions
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Figure 6.1, CSP81
Note:

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

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

3. Primary datum “C” and seating plane are defined by the spherical crowns of the solder balls.

4. Dimension “b” is measured at the maximum solder bump diameter, parallel to primary datum “C”.
5.Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.

Table 6.1. CSP36 (Dimensions in mm)

D1 E1 SD SE n aaa bbb

Min 0.491 | 0.17 | 0.036 | 0.23 | 0.3075
3.016 | 2.891 | 0.40 | 2.00 | 2.00

Nom 0.55 - 0.040 - 0.31 BSC. | BSC. |BSC. | BSC. | BSC. 0202 36 | 0.03|0.06 005/ 0.015

Max 0.609 | 0.23 | 0.044 | 0.29 | 0.3125
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All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see: http://www.silabs.com/support/quality/pages/default.aspx.
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6.2 CSP36 PCB Layout
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Figure 6.2. CSP36 PCB Land Pattern

Table 6.2. CSP36 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm)
X 0.20
C1 2.00
C2 2.00
E1 0.40
E2 0.40
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Figure 6.3. CSP36 PCB Solder Mask

Table 6.3. CSP36 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)
X 0.26
C1 2.00
Cc2 2.00
E1 0.40
E2 0.40
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Figure 6.4. CSP36 PCB Stencil Design

Table 6.4. CSP36 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)
X 0.20
C1 2.00
Cc2 2.00
E1 0.40
E2 0.40

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4.The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.075 mm (3 mils).
6. For detailed pin-positioning, see Pin Definitions.
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6.3 CSP36 Chip Marking

In the illustration below package fields and position are shown.

Chip Family

Sgirgion —AlH G
Lot Code T T
YIY

Date Code

\

Orientation Mark Revision

Figure 6.5. Example Chip Marking (Top View)

6.4 CSP36 Environmental

WLCSP devices can be handled and soldered using industry standard surface mount assembly techniques. However, because WLCSP
devices are essentially a piece of silicon and are not encapsulated in plastic, they are susceptible to mechanical damage and may be
sensitive to light. When WLCSPs must be used in an environment exposed to light, it may be necessary to cover the top and sides with
an opaque material.
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7. QFN24 Package Specifications

7.1 QFN24 Package Dimensions
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Figure 7.1. QFN24

Note:
1. Dimensioning & tolerancing confirm to ASME Y14.5M-1994.
2. All dimensions are in millimeters. Angles are in degrees.

3.Dimension 'b' applies to metallized terminal and is measured between 0.25 mm and 0.30 mm from the terminal tip. Dimension L1
represents terminal full back from package edge up to 0.1 mm is acceptable.

4. Coplanarity applies to the exposed heat slug as well as the terminal.
5.Radius on terminal is optional.

Table 7.1. QFN (Dimensions in mm)

Symbol
Min 0.80 | 0.00 0.25 3.50 | 3.50 0.35 | 0.00
0.203 5.00 | 5.00 0.65
Nom 085 | — REE 0.30 BSC | BSC 3.60 | 3.60 BSC 0.40 0.10 | 0.10 | 0.10 | 0.05 | 0.08
Max 0.90 | 0.05 0.35 3.70 | 3.70 0.45 | 0.10

The QFN24 package uses matte-Sn post plated leadframe.
All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see: http://www.silabs.com/support/quality/pages/default.aspx.
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7.2 QFN24 PCB Layout
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Figure 7.2. QFN24 PCB Land Pattern

Table 7.2. QFN24 PCB Land Pattern Dimensions (Dimensions in mm)

Pin Number Pin Number
a 0.80 P1 1 P8 24
b 0.30 P2 6 P9 0
c 0.65 P3 7 - -
d 5.00 P4 12 - -
e 5.00 P5 13 - -
f 3.60 P6 18 - -
g 3.60 P7 19 - -

Figure 7.3. QFN24 PCB Solder Mask

Table 7.3. QFN24 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.92
b 0.42
c 0.65
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Symbol Dim. (mm)
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Figure 7.4. QFN24 PCB Stencil Design

Table 7.4. QFN24 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.60
b 0.25
c 0.65
d 5.00
e 5.00
X 1.00
y 1.00
z 0.50

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4.The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.125 mm.
6. For detailed pin-positioning, see Pin Definitions.
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7.3 QFN24 Package Marking

In the illustration below package fields and position are shown.

Orientatiqn Mark Chip/Famin
\
®
' ®
o | IEFM 32

Version™—TG110F8JlG Tomperature

| [cic1e7 Grade
roduction+—
Code 1015/B j

|

Revision

Figure 7.5. Example Chip Marking (Top View)
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8. QFN32 Package Specifications

8.1 QFN32 Package Dimensions
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Figure 8.1. QFN32

Note:
1. Dimensioning & tolerancing confirm to ASME Y14.5M-1994.
2. All dimensions are in millimeters. Angles are in degrees.

3.Dimension 'b' applies to metallized terminal and is measured between 0.25 mm and 0.30 mm from the terminal tip. Dimension L1
represents terminal full back from package edge up to 0.1 mm is acceptable.

4. Coplanarity applies to the exposed heat slug as well as the terminal.
5.Radius on terminal is optional.

Table 8.1. QFN32 (Dimensions in mm)

Symbol
Min 0.80 | 0.00 0.25 4.30 | 4.30 0.30 | 0.00
0.203 6.00 | 6.00 0.65
Nom 085 | — REE 0.30 BSC | BSC 4.40 | 440 BSC 0.35 0.10 | 0.10 | 0.10 | 0.05 | 0.08
Max 0.90 | 0.05 0.35 4.50 | 4.50 0.40 | 0.10

The QFN32 package uses matte-Sn post plated leadframe.
All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see: http://www.silabs.com/support/quality/pages/default.aspx.
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8.2 QFN32 PCB Layout
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Figure 8.2. QFN32 PCB Land Pattern

Table 8.2. QFN32 PCB Land Pattern Dimensions (Dimensions in mm)

Pin Number Pin Number
a 0.80 P1 1 P6 24
b 0.35 P2 8 P7 25
c 0.65 P3 26 P8 32
d 6.00 P4 16 P9 0
e 6.00 P5 17
f 4.40
g 4.40

Figure 8.3. QFN32 PCB Solder Mask

Table 8.3. QFN32 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.92
b 0.47
c 0.65
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Symbol Dim. (mm)
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Figure 8.4. QFN32 PCB Stencil Design

Table 8.4. QFN32 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.70
b 0.25
c 0.65
d 6.00
e 6.00
X 1.30
y 1.30
z 0.50

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4.The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.125 mm.
6. For detailed pin-positioning, see Pin Definitions.
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8.3 QFN32 Package Marking

In the illustration below package fields and position are shown.
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Figure 8.5. Example Chip Marking (Top View)
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9. TQFP48 Package Specifications

9.1 TQFP48 Package Dimensions
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Figure 9.1. TQFP438

Note:
1. Dimensions and tolerance per ASME Y14.5M-1994.
2. Control dimension: Millimeter.

3.Datum plane AB is located at bottom of lead and is coincident with the lead where the lead exists from the plastic body at the
bottom of the parting line.

4.Datums T, U and Z to be determined at datum plane AB.
.Dimensions S and V to be determined at seating plane AC.

6. Dimensions A and B do not include mold protrusion. Allowable protrusion is 0.250 per side. Dimensions A and B do include mold
mismatch and are determined at datum AB.

7.Dimension D does not include dambar protrusion. Dambar protrusion shall not cause the D dimension to exceed 0.350.
8. Minimum solder plate thickness shall be 0.0076.
9. Exact shape of each corner is optional.

(]

Table 9.1. QFP48 (Dimensions in mm)

DIM MIN NOM MAX DIM MIN NOM MAX
A — 7.000 BSC — M — 12DEG REF

A1 — 3.500 BSC — N 0.090 — 0.160
B — 7.000 BSC — P — 0.250 BSC —
B1 — 3.500 BSC — R 0.150 — 0.250
Cc 1.000 — 1.200 S — 9.000 BSC —
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DIM MIN NOM MAX DIM MIN NOM MAX
D 0.170 — 0.270 S1 — 4.500 BSC —
E 0.950 — 1.050 \ — 9.000 BSC —
F 0.170 — 0.230 V1 — 4.5000 BSC —
G — 0.500 BSC — W — 0.200 BSC —
H 0.050 — 0.150 AA — 1.000BSC —
J 0.090 — 0.200
K 0.500 — 0.700
L ODEG — 7DEG

The TQFP48 package is 7 by 7 mm in size and has a 0.5 mm pin pitch.
The TQFP48 package uses matte-Sn post plated leadframe.
All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see: http://www.silabs.com/support/quality/pages/default.aspx.
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9.2 TQFP48 PCB Layout
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Figure 9.2. TQFP48 PCB Land Pattern

Table 9.2. TQFP48 PCB Land Pattern Dimensions (Dimensions in mm)

Pin Number Pin Number
a 1.60 P1 1 P6 36
b 0.30 P2 12 P7 37
c 0.50 P3 13 P8 48
d 8.50 P4 24
e 8.50 P5 25
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Figure 9.3. TQFP48 PCB Solder Mask

Table 9.3. TQFP48 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.72
b 0.42
c 0.50
d 8.50
e 8.50
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Figure 9.4. TQFP48 PCB Stencil Design

Table 9.4. TQFP48 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.50
b 0.20
c 0.50
d 8.50
e 8.50

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4.The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.125 mm.
6. For detailed pin-positioning, see Pin Definitions.
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9.3 TQFP48 Package Marking

In the illustration below package fields and position are shown.

Orientatiqn Mark Chip/Famin
\
®
' ®
o | IEFM 32

Version™—TG110F8JlG Tomperature

| [cic1e7 Grade
roduction+—
Code 1015/B j

|

Revision

Figure 9.5. Example Chip Marking (Top View)
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10. Chip Revision, Solder Information, Errata

10.1 Chip Revision

The revision of a chip can be determined from the "Revision" field in the package marking.

10.2 Soldering Information

The latest IPC/JEDEC J-STD-020 recommendations for Pb-Free reflow soldering should be followed.

10.3 Errata

See the errata document for description and resolution of device errata. This document is available in Simplicity Studio and online at:
http://www.silabs.com/support/pages/document-library.aspx?p=MCUs--32-bit
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11. Revision History

Revision 2.40

May, 2021
» Updated 2. Ordering Information identifying CSP36 OPNs as End of Life (EOL).
* In 5.2.2 Alternate Functionality Pinout, updated ADCO_CH7 from P7 to PD7.

Revision 2.30

April, 2020
+ 2. Ordering Information — Corrected the ordering code from EFM32HGxxxFxx to EFM32HGxxxFxxG for -40 to +85 °C temperature
grade and updated ordering code decoder.

* In 4.11 Analog Digital Converter (ADC):
* Input ON resistance (Rapcin) changed from 1 MQ minimum to 300 Q minimum and 800 Q maximum.

» Added test conditions for missing codes specification (MCapc) -

Revision 2.20

August, 2019
» Updated 2. Ordering Information for release of revision C devices.
* 4.8 Flash — Added word write cycles between erase (WWCg| asH) specification.
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Revision 2.10

October, 2018

» 1. Feature List — Added temperature range for EFM32HGxxxFxxN part numbers.

» 2. Ordering Information — Added EFM32HGxxxFxxN part numbers and updated ordering code decoder.

* Added ADCO_CH][1:0] to Configuration Summary sections:

* 3.2.2 EFM32HG110

» 3.2.3 EFM32HG210

* 3.2.4 EFM32HG222

» 3.2.6 EFM32HG309

* 3.2.7 EFM32HG310

* 3.2.8 EFM32HG321

* 3.2.9 EFM32HG322

* 3.2.10 EFM32HG350

4.2 Absolute Maximum Ratings - Removed footnote about storage temperature and added max sink/source current per I/O pin.
* 4.3 General Operating Conditions — Added ambient temperature range specification for EFM32HGxxxFxxN part numbers.
* 4.4 Thermal Characteristics — Added thermal characteristics for QFN24, QFN32 and TQFP48 packages.

* 4.5 Current Consumption — Updated EMO current and EM1 current test conditions. Added EM2 current, EM3 current, and EM4 cur-
rent specifications for EFM32HGxxxFxxN part numbers.

» 4.8 Flash — Updated flash page erase time and device erase time and added footnotes.
* 4.9 General Purpose Input Output — Added input leakage current specification for EFM32HGxxxFxxN part numbers.
* 4.10.4 HFRCO - Removed 24 MHz band.
* In 4.11 Analog Digital Converter (ADC):
» Updated test conditions, updated specifications, and added footnote for average active current.
» Added input bias current.
» Added input offset current.
» Updated ADC clock frequency.
+ Updated SNR, SINAD and SFDR.
» Updated offset voltage.
» Updated missing codes.
» Added gain error drift and offset error drift.
* Removed ADC internal voltage reference.

» Added VREF output voltage, VREF voltage drift, VREF temperature drift, VREF current consumption, and ADC and DAC VREF
matching.

+ 7.2 QFN24 PCB Layout - Corrected pin number for symbol P9.
+ 8.2 QFN32 PCB Layout - Corrected pin number for symbol P9.
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Rev 2.00

March, 2018
» Consolidated all EFM32HG data sheets:

+ EFM32HG108

+ EFM32HG110

 EFM32HG210

* EFM32HG222

* EFM32HG308

* EFM32HG309

* EFM32HG310

* EFM32HG321

* EFM32HG322

* EFM32HG350
» Added a Feature List section.
» 2. Ordering Information — Added ordering code decoder.
» 3.3 Memory Map — Separated the Memory Map into two figures — one for core and code space listing and one for peripheral listing.
* New formatting throughout.

Revision 1.00

December 4th, 2015
 This revision applies the following devices:
+ EFM32HG108
+ EFM32HG110
+ EFM32HG210
*+ EFM32HG222
+ EFM32HG308
*+ EFM32HG309
*+ EFM32HG310
*+ EFM32HG321
*+ EFM32HG322
* EFM32HG350
» Updated all specs with results of full characterization.
» Updated part number to revision B.
» For devices with USB, added the USB electrical specifications table.
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Revision 0.91

May 6th, 2015
* This revision applies the following devices:
* EFM32HG290
* EFM32HG295
* EFM32HG390
* EFM32HG395
* EFM32HG890
+ EFM32HG895
« EFM32HG990
+ EFM32HG995
+ Updated current consumption table for energy modes.
+ Updated GPIO max leakage current.
» Updated startup time for HFXO and LFXO.
» Updated current consumption for HFRCO and LFRCO.
» Updated ADC current consumption.
» Updated IDAC characteristics tables.
* Updated ACMP internal resistance.
» Updated VCMP current consumption.

Revision 0.90
March 16th, 2015

Note: This datasheet revision applies to a product under development. Its characteristics and specifications are subject to change with-
out notice.

* This revision applies the following devices:
*+ EFM32HG108
+ EFM32HG110
* EFM32HG210
* EFM32HG222
* EFM32HG308
* EFM32HG309
 EFM32HG310
* EFM32HG321
* EFM32HG322
* EFM32HG350
» Corrected EM2 current consumption condition in Electrical Characteristics section.
» Updated GPIO electrical characteristics.
* Updated Max ESRyrxo value for Crystal Frequency of 25 MHz.
» Updated LFRCO plots.
» Updated HFRCO table and plots.
» Updated ADC table and temp sensor plot.
» Added DMA current in Digital Peripherals section.
» Updated block diagram.
» For QFN24 and QFN32 packages, updated package dimensions table.
» Corrected leadframe type to matte-Sn.

silabs.com | Building a more connected world. Rev.2.40 | 167




EFM32HG Data Sheet
Revision History

Revision 0.20

December 11th, 2014
* This revision applies the following devices:
+ EFM32HG108
+ EFM32HG110
 EFM32HG210
* EFM32HG222
« EFM32HG308
« EFM32HG309
* EFM32HG310
* EFM32HG321
* EFM32HG322
« EFM32HG350
* Preliminary Release.
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Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software imple-
menters using or intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each
specific device, and “Typical” parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon
Labs reserves the right to make changes without further notice to the product information, specifications, and descriptions herein, and does not give warranties as to the
accuracy or completeness of the included information. Without prior notification, Silicon Labs may update product firmware during the manufacturing process for security or
reliability reasons. Such changes will not alter the specifications or the performance of the product. Silicon Labs shall have no liability for the consequences of use of the infor-
mation supplied in this document. This document does notimply or expressly grant any license to design or fabricate any integrated circuits. The products are not designed or
authorized to be used within any FDA Class Il devices, applications for which FDA premarket approval is required or Life Support Systems without the specific written consent
of Silicon Labs. A “Life Support System” is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in
significant personalinjury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used
in weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons. Silicon Labs disclaims
all express and implied warranties and shall not be responsible or liable for any injuries or damages related to use of a Silicon Labs product in such unauthorized applications.
Note: This content may contain offensive terminology that is now obsolete. Silicon Labs is replacing these terms with inclusive language wherever possible. For more
information, visit www.silabs.com/about-us/inclusive-lexicon-project

Trademark Information

Silicon Laboratories Inc.®, Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, Clockbuilder®, CMEMS®, DSPLL®, EFM®, EFM32°,
EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, “the world’s most energy friendly microcontrollers”, Ember®, EZLink® EZRadio® EZRadioPRO®, Gecko®,
Gecko OS, Gecko OS Studio, ISOmodem®, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress®, Zentri, the Zentrilogo and Zentri DMS,
Z-Wave®, and others are trademarks or registered trademarks of Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Hold-
ings. Keil is a registered trademark of ARM Limited. Wi-Fi is a registered trademark of the Wi-Fi Alliance. All other products or brand names mentioned herein are trademarks
of their respective holders.

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

USA
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Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:
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