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2.1.3 Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the EFM32WG microcontroller.
The flash memory is readable and writable from both the Cortex-M4 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.

2.1.4 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 uDMA
controller licensed from ARM.

2.1.5 Reset Management Unit (RMU)

The RMU is responsible for handling the reset functionality of the EFM32WG.
2.1.6 Energy Management Unit (EMU)

The Energy Management Unit (EMU) manage all the low energy modes (EM) in EFM32WG microcon-
trollers. Each energy mode manages if the CPU and the various peripherals are available. The EMU
can also be used to turn off the power to unused SRAM blocks.

2.1.7 Clock Management Unit (CMU)

The Clock Management Unit (CMU) is responsible for controlling the oscillators and clocks on-board the
EFM32WG. 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.

2.1.8 Watchdog (WDOG)

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

2.1.9 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.

2.1.10 Inter-Integrated Circuit Interface (12C)

The I°C module provides an interface between the MCU and a serial 1°C-bus. It is capable of acting as
both a master and a slave, and supports multi-master buses. Both standard-mode, fast-mode and fast-
mode 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 1°C module, allows both fine-grained control of the transmission

2014-06-13 - EFM32WG842FXX - d0196_Rev1.40 www.Silabs.com



...the world's most energy friendly microcontrollers

cycles with 256-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.

2.1.27 General Purpose Input/Output (GPIO)

In the EFM32WG842, there are 53 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 Timer PWM
outputs or USART communication, which can be routed to several locations on the device. The GPIO
supports up to 16 asynchronous 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.

2.1.28 Liquid Crystal Display Driver (LCD)

The LCD driver is capable of driving a segmented LCD display with up to 8x18 segments. A voltage
boost function enables it to provide the LCD display with higher voltage than the supply voltage for the
device. In addition, an animation feature can run custom animations on the LCD display without any
CPU intervention. The LCD driver can also remain active even in Energy Mode 2 and provides a Frame
Counter interrupt that can wake-up the device on a regular basis for updating data.

2.2 Configuration Summary

The features of the EFM32WG842 is a subset of the feature set described in the EFM32WG Reference
Manual. Table 2.1 (p. 7) describes device specific implementation of the features.

Table 2.1. Configuration Summary

Cortex-M4 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO,
DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CMU Full configuration CMU_OUTO, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0 Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration 12C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO_CLK, US0_CS

USART1 Full configuration with 12S US1_TX, US1 RX, US1 CLK, US1_CS

USART2 Full configuration with 12S US2_TX, US2_RX, US2_CLK, US2_CS

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEUL1_TX, LEU1_RX
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3.6 Power Management
The EFM32WG 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 3.6. Power Management

VBODextthr- BOD threshold on 1.74 1.96 |V
falling external sup-
ply voltage

VBODextthr+ BOD threshold on 1.85 1.98 |V
rising external sup-
ply voltage

VpoRthr+ Power-on Reset 198 |V
(POR) threshold on
rising external sup-

ply voltage

tRESET Delay from reset Applies to Power-on Reset, 163 us
is released until Brown-out Reset and pin reset.
program execution
starts

CbECOUPLE Voltage regulator X5R capacitor recommended. 1 UF
decoupling capaci- | Apply between DECOUPLE pin
tor. and GROUND

3.7 Flash

Table 3.7. Flash

ECrLaAsH Flash erase cycles 20000 cycles
before failure
Tame<150°C 10000 h
RETELAsH Flash data retention | Tayg<85°C 10 years
Tame<70°C 20 years
tw_proG Word (32-bit) pro- 20 us
gramming time
tPERASE Page erase time 20 20.4 20.8 | ms
tDERASE Device erase time 40 40.8 41.6 | ms
lERASE Erase current 7t | mA
WRITE Write current 7t | mA
VELASH Supply voltage dur- 1.98 38|V
ing flash erase and
write

IMeasured at 25°C
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Figure 3.11. Typical Low-Level Output Current, 2V Supply Voltage
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Figure 3.15. Typical Low-Level Output Current, 3.8V Supply Voltage
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3.9 Oscillators

3.9.1 LFXO
Table 3.9. LFXO
fLExo Supported nominal 32.768 kHz
crystal frequency
ESR| Fxo Supported crystal 30 120 | kOhm
equivalent series re-
sistance (ESR)
CLexoL Supported crystal xt 25 | pF
external load range
ILExo Current consump- ESR=30 kOhm, C, =10 pF, 190 nA
tion for core and LFXOBOOST in CMU_CTRL is
buffer after startup. |1
tLrxo Start- up time. ESR=30 kOhm, C, =10 pF, 400 ms
40% - 60% duty cycle has
been reached, LFXOBOOST in
CMU_CTRL is 1

1See Minimum Load Capacitance (C_gxoL) Requirement For Safe Crystal Startup in energyAware Designer in Simplicity Studio

For safe startup of a given crystal, the energyAware Designer in Simplicity Studio contains a tool to help
users configure both load capacitance and software settings for using the LFXO. For details regarding
the crystal configuration, the reader is referred to application note "AN0016 EFM32 Oscillator Design

Consideration".
3.9.2 HFXO
Table 3.10. HFXO
fuExo Supported nominal 4 48 | MHz
crystal Frequency
Crystal frequency 48 MHz 50 | Ohm
Supported crystal
ESRuexo equivalent series re- | Crystal frequency 32 MHz 30 60 | Ohm
sistance (ESR)
Crystal frequency 4 MHz 400 1500 | Ohm
ImHEXO The transconduc- HFXOBOOST in CMU_CTRL 20 mS
tance of the HFXO | equals Ob11
input transistor at
crystal startup
CHExoL Supported crystal 5 25 | pF
external load range
4 MHz: ESR=400 Ohm, 85 HA
C_=20 pF, HFXOBOOST in
Current consump- CMU_CTRL equals Ob11
IHEXO tion for HFXO after
startup 32 MHz: ESR=30 Ohm, 165 PA
C.=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11
thExO Startup time 32 MHz: ESR=30 Ohm, 400 us
C_=10 pF, HFXOBOOST in
CMU_CTRL equals Ob11
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3.9.3LFRCO

Table 3.11. LFRCO

Parameter Condition

fLFrcO Oscillation frequen- 31.29 32.768 34.28 | kHz
cy, Vpp=3.0V,
TAMB:25°C

t FrCO Startup time not in- 150 Us
cluding software
calibration

ILFRcO Current consump- 300 nA
tion

TUNESTEP,. | Frequency step 15 %
ERCO for LSB change in
TUNING value

Figure 3.17. Calibrated LFRCO Frequency vs Temperature and Supply Voltage
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3.9.4 HFRCO

Table 3.12. HFRCO

28 MHz frequency band 27.5 28.0 28.5 | MHz
21 MHz frequency band 20.6 21.0 21.4 | MHz
Oscillation frequen- | 14 MHz frequency band 13.7 14.0 14.3 | MHz
fhFrco cy, Vpp=3.0V,
Tame=25°C 11 MHz frequency band 10.8 11.0 11.2 | MHz
7 MHz frequency band 6.48 6.60 6.72 | MHz
1 MHz frequency band 1.15 1.20 1.25 | MHz
thrrco_seting | Settling time after furrco = 14 MHz 0.6 Cycles
start-up
fHFRCO =28 MHz 165 215 IJA
fHFRCO =21 MHz 134 175 IJA
Current consump- | HFrRco = 14 MHz 106 140 | pA
IhFrcO tion
furrco = 11 MHz 94 125 | pA
furrco = 6.6 MHz 77 105 | A
fHFRCO =1.2 MHz 25 40 IJA
DCxrrco Duty CyCle furrco = 14 MHz 48.5 50 51| %
TUNESTEPy. | Frequency step 0.3 %
FRCO for LSB change in
TUNING value

“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 28 MHz across operating conditions.

Figure 3.18. Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature
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3.14 Voltage Comparator (VCMP)

Table 3.19. VCMP

Vvempin Input voltage range Vb \Y,
VvempeMm VCMP Common Vbb \%
Mode voltage range
BIASPROG=0b0000 and 0.3 0.6 | pA
HALFBIAS=1 in VCMPn_CTRL
register
lvemp Active current
BIASPROG=0b1111 and 22 35| pA
HALFBIAS=0 in VCMPn_CTRL
register. LPREF=0.
tvcMPREF Startup time refer- NORMAL 10 us
ence generator
Single ended 10 mV
Vvemporerser | Offset voltage
Differential 10 mV
VVCMPHYST VCMP hysteresis 61 210 | mV
tvCMPSTART Startup time 10 | ps

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

VCMP Trigger Level as a Function of Level Setting
VDD Trigger Level=1.667V+0.034 xTRIGLEVEL (3.2)
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3.15LCD

Table 3.20. LCD

fLcDRER Frame rate 30 200 | Hz
NUMggg Number of seg- 18x8 seg
ments supported
Vicp LCD supply voltage | Internal boost circuit enabled 2.0 38|V
range
Display disconnected, stat- 250 nA

ic mode, framerate 32 Hz, all
segments on.

Steady state current

Display disconnected, quadru- 550 nA
lico consumption. pay 4

plex mode, framerate 32
Hz, all segments on, bias
mode to ONETHIRD in
LCD_DISPCTRL register.

Steady state Cur- Internal voltage boost off 0 MA
lLcoBoosT rent colnlt)rlbutlon of 1 Internal voltage boost on, 8.4 HA
internal boost. boosting from 2.2 V to 3.0 V.
VBLEV of LCD_DISPCTRL 3.02 \%
register to LEVELO
VBLEV of LCD_DISPCTRL 3.15 \%
register to LEVEL1
VBLEV of LCD_DISPCTRL 3.28 \%
register to LEVEL2
VBLEV of LCD_DISPCTRL 3.41 \Y
register to LEVEL3
VBoosT Boost Voltage

VBLEV of LCD_DISPCTRL 3.54 \Y,
register to LEVEL4

VBLEV of LCD_DISPCTRL 3.67 \%
register to LEVEL5

VBLEV of LCD_DISPCTRL 3.73 \%
register to LEVEL6

VBLEV of LCD_DISPCTRL 3.74 \%
register to LEVEL7

The total LCD current is given by Equation 3.3 (p. 50) . |, cproosT iS zero if internal boost is off.

Total LCD Current Based on Operational Mode and Internal Boost

lLcoToTAL = lLep + lLcpBoosT (3.3)
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tSCLK_hi 12 SCLK high period 3 * thrPER- ns
CLK
tscLk_lo 2 SCLK low period 3 * tHEpPER- ns
CLK
tcs acT mi 2 CS active to MISO 5.00 35.00 | ns
tCS_DIS_MI 12 CS disable to MISO 5.00 35.00 | ns
tsu mo 12 MOSI setup time 5.00 ns
tH_MO 12 MOSI hold time 2+ 2*tye ns
PERCLK
tscLk_mi 2 SCLK to MISO -264 + tye. -234+2* | ns
PERCLK tHFPERCLK
1Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2Measurement done at 10% and 90% of Vpp (figure shows 50% of ypp)
3.18 Digital Peripherals
Table 3.28. Digital Peripherals
lUSART USART current USART idle current, clock en- 4.0 HA/
abled MHz
lUART UART current UART idle current, clock en- 3.8 HA/
abled MHz
ILEUART LEUART current LEUART idle current, clock en- 194.0 nA
abled
lioc 12C current I12C idle current, clock enabled 7.6 HA/
MHz
ITiMER TIMER current TIMER_O idle current, clock 6.5 HA/
enabled MHz
ILETIMER LETIMER current LETIMER idle current, clock 85.8 nA
enabled
lpeNT PCNT current PCNT idle current, clock en- 91.4 nA
abled
IrRTC RTC current RTC idle current, clock enabled 54.6 nA
lLco LCD current LCD idle current, clock enabled 72.7 nA
IaES AES current AES idle current, clock enabled 1.8 HA/
MHz
lspio GPIO current GPIO idle current, clock en- 3.4 pA/
abled MHz
Iprs PRS current PRS idle current 3.9 HA/
MHz
Ioma DMA current Clock enable 10.9 HA/
MHz
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QFP64 Pin#
and Name

Pin Alternate Functionality / Description

Pin Name Timers Communication
ETM_TDO #3
LES_ALTEX2 #0
4 PA3 LCD_SEG16 TIMO_CDTIO #0 ETM_TD1 #3
LES_ALTEX3 #0
5 PA4 LCD_SEG17 TIMO_CDTI1 #0 ETM_TD2 #3
LES_ALTEX4 #0
6 PA5 LCD_SEG18 TIMO_CDTI2 #0 LEU1_TX #1 ETM_TD3 #3
7 I0VDD_0 Digital 10 power supply 0.
8 VSS Ground
LCD_SEG20/
9 PB3 LCD. coM4 PCNT1_SOIN #1 US2_TX #1
LCD_SEG21/
10 PB4 LCD_COM5 PCNT1_S1IN #1 US2_RX #1
LCD_SEG22/
11 PB5 LCD_COM6 US2_CLK #1
LCD_SEG23/
12 PB6 LCD. CoM7 US2_Cs#1
ACMPO_CH4 TIMO_CDTI2 #4
13 PC4 DACO_PO / LETIMO_OUTO #3 Iggi—gbii% LES_CH4 #0
OPAMP_PO PCNT1_SOIN #0 =
ACMPO_CH5
= LETIMO_OUT1 #3 US2_CS #0
14 PC5 DACO_NO/ — - LES_CH5 #0
OPAMP_NO PCNT1_S1IN #0 12C1_SCL #0
USO_TX #4
15 PB7 LFXTAL_P TIM1_CCO #3 US1 _CLK #0
USO_RX #4
16 PB8 LFXTAL_N TIM1_CC1 #3 US1_CS #0
17 PA12 LCD_BCAP_P TIM2_CCO #1
18 PA13 LCD_BCAP_N TIM2_CC1 #1
19 PAl4 LCD_BEXT TIM2_CC2 #1
Reset input, active low.
20 RESETn To apply an external reset source to this pin, it is required to only drive this pin low during reset, and let the internal pull-up en-
sure that reset is released.
DACO_OUTO/ TIM1_CC2 #3
2t PB11 OPAMP_OUTO LETIMO_OUTO #1 12C1_SDA #1
22 VSS Ground
23 AVDD_1 Analog power supply 1.
USO_CLK #4/5
24 PB13 HFXTAL_P LEUO_ TX #1
USO_CS #4/5
25 PB14 HEXTAL_N LEUO_RX #1
26 I0vDD_3 Digital 10 power supply 3.
27 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT #4/
28 PDO OPAMP_OUTOALT PCNT2_SOIN #0 US1_TX #1
OPAMP_OUT2 #1
ADCO_CH1
29 PD1 DACO_OUTI1ALT #4/ P-(I;Il':lﬂ'gz_cs(i.?l\f iO US1_RX #1 DBG_SWO #2
OPAMP_OUTIALT -
30 PD2 ADCO_CH2 TIMO_CC1 #3 US1_CLK #1 DBG_SWO #3
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e e e
LCD_COM4 line 4 ’

e e 2L St 20 2L B e
LCD_COM5 line 5 '

LD et e 22 Segmerts 20 24 220 e e
LCD_COM®6 line 6 '
T 2 et 20 2L e
LCD_COM7 line 7 '

LES_ALTEXO PD6 LESENSE alternate exite output 0.

LES_ALTEX1 PD7 LESENSE alternate exite output 1.

LES_ALTEX2 PA3 LESENSE alternate exite output 2.

LES_ALTEX3 PA4 LESENSE alternate exite output 3.

LES_ALTEX4 PA5 LESENSE alternate exite output 4.

LES_ALTEX5 PE11 LESENSE alternate exite output 5.

LES_ALTEX6 PE12 LESENSE alternate exite output 6.

LES_ALTEX7 PE13 LESENSE alternate exite output 7.

LES_CH4 PC4 LESENSE channel 4.

LES_CH5 PC5 LESENSE channel 5.

LES_CH6 PC6 LESENSE channel 6.

LES_CH7 PC7 LESENSE channel 7.

LES_CH12 PC12 LESENSE channel 12.

LES_CH13 PC13 LESENSE channel 13.

LES_CH14 PC14 LESENSE channel 14.

LES_CH15 PC15 LESENSE channel 15.

LETIMO_OUTO PD6 PB11 PFO PC4 Low Energy Timer LETIMO, output channel 0.
LETIMO_OUT1 PD7 PF1 PC5 Low Energy Timer LETIMO, output channel 1.

LEUO_RX PD5 PB14 PE15 PF1 PAO LEUARTO Receive input.

LEUO_TX PD4 PBI13 PE14 | PFO PE2 I&E;:f;rgn;rnﬁﬁg:ig:fpun Also used as receive input in half
LEU1_RX PC7 LEUART1 Receive input.

LEUL TX PC6 PAS I&E;:Q)(R;r:”‘]l'r;imsig:ig:.tput. Also used as receive input in half
o Freency ot ol 2270 o e i
LFXTAL_P PB7 Low Frequency Crystal (typically 32.768 kHz) positive pin.
PCNTO_SOIN PC13 PD6 Pulse Counter PCNTO input number 0.

PCNTO_SI1IN PC14 PD7 Pulse Counter PCNTO input number 1.

PCNT1_SOIN PC4 PB3 Pulse Counter PCNT1 input number 0.

PCNT1_S1IN PC5 PB4 Pulse Counter PCNT1 input number 1.

PCNT2_SOIN PDO PE8 Pulse Counter PCNT2 input number 0.

PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 input number 1.

PRS_CHO PAO PF3 Peripheral Reflex System PRS, channel 0.

PRS_CH1 PAL PF4 Peripheral Reflex System PRS, channel 1.
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Figure 5.2. TQFP64 PCB Solder Mask
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Table 5.2. QFP64 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm) ‘

a 1.72

0.42

c 0.50

d 11.50

e 11.50
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6 Chip Marking, Revision and Errata
6.1 Chip Marking

In the illustration below package fields and position are shown.

Figure 6.1. Example Chip Marking (top view)

Orientatjon Mark Chip Family

.

. | [EFM32
Version_‘

Revision

MCU Core Prod}Jction Code

6.2 Revision

The revision of a chip can be determined from the "Revision" field in Figure 6.1 (p. 69) .

6.3 Errata

Please see the errata document for EFM32WG842 for description and resolution of device erratas. This
document is available in Simplicity Studio and online at:
http://lwww.silabs.com/support/pages/document-library.aspx?p=MCUs--32-bit
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7 Revision History
7.1 Revision 1.40

June 13th, 2014

Removed "Preliminary" markings.

Corrected single power supply voltage minimum value from 1.85V to 1.98V.
Added AUXHFRCO to blockdiagram and electrical characteristics.
Updated current consumption data.

Updated transition between energy modes data.

Updated power management data.

Updated GPIO data.

Updated LFRCO, HFRCO and ULFRCO data.

Updated ADC data.

Updated DAC data.

Updated OPAMP data.

Updated ACMP data.

Updated VCMP data.

7.2 Revision 1.31

November 21st, 2013

Updated figures.

Updated errata-link.

Updated chip marking.

Added link to Environmental and Quality information.

Re-added missing DAC-data.

7.3 Revision 1.30

September 30th, 2013

Added 12C characterization data.

Added SPI characterization data.

Corrected the DAC and OPAMP2 pin sharing information in the Alternate Functionality Pinout section.
Corrected the ADC resolution from 12, 10 and 6 bit to 12, 8 and 6 bit.

Updated the EMO and EM1 current consumption numbers. Updated the the EM1 plots and removed
the EMO plots.
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A Disclaimer and Trademarks

A.1 Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation
of all peripherals and modules available for system and software implementers using or intending to use
the Silicon Laboratories 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 Laboratories reserves the right to make changes without further notice and limitation to product
information, specifications, and descriptions herein, and does not give warranties as to the accuracy
or completeness of the included information. Silicon Laboratories shall have no liability for the conse-
guences of use of the information supplied herein. This document does not imply or express copyright
licenses granted hereunder to design or fabricate any integrated circuits. The products must not be
used within any Life Support System without the specific written consent of Silicon Laboratories. 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 personal injury or death. Silicon Laboratories
products are generally not intended for military applications. Silicon Laboratories 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.

A.2 Trademark Information

Silicon Laboratories Inc., Silicon Laboratories, Silicon Labs, SiLabs and the Silicon Labs logo, CMEMS®,
EFM, EFM32, EFR, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most ener-
gy friendly microcontrollers", Ember®, EZLink®, EZMac®, EZRadio®, EZRadioPRO®, DSPLL®, ISO-
modem®, Precision32®, ProSLIC®, SIPHY®, USBXpress® and others are trademarks or registered
trademarks of Silicon Laboratories Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or reg-
istered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products
or brand names mentioned herein are trademarks of their respective holders.

2014-06-13 - EFM32WG842FXX - d0196_Rev1.40 www.Silabs.com




...the world's most energy friendly microcontrollers

Table of Contents

@ ) o 1= T4 TaTo a1 {0) 4= o P 2
DS £ (= 0 0 TS T ] 0 =P 3
P S V1 (=T 4 I g (0o [F ot o o PP PN 3
b2 o) a1ilo 1= 11 [o) TS0 0T34 - Y P 7
G T |V =T 0 0 o V1 - T o 8
BT =Tt o= O g o T o o) =] 1S 1o PP 10
G 4 O I =) o T 1110} L 10
3.2. ADSOIULE MaXimMUM RATINGS ...v ettt e e e e e et e ettt e e e e et et et et et et et e e e e e e aenen 10
3.3. General Operating CONAITIONS .. ......uieei et ettt et e e et 10
G B @ | (=Y o1 A @) EY0 14110 o T 11
3.5. Transition between ENEIrgY MOOES ... ..viiiiii e e e e et e e e aanans 17
3.6. POWET MaNAGEIMENT ...t ettt ettt e e e e e 18
G R B T T P 18
3.8. General PUrPOSE INPUL OUIPUL ...ttt e e e e et et e e e e et e e et e e et e e e e e aaaenen 19
B LS R @ £ o1 F= o] = PP 27
3.10. Analog Digital CONVEIEr (ADC) ......uiteii ittt ettt ettt e e et et e et et eeaeeaeneanan 32
3.11. Digital ANalog CONVEIEE (DAC) ..uiriiiiii ittt e e e e e e e e e 42
3.12. Operational AMPIIfier (OPAMP) ...t ettt et 43
3.13. Analog Comparator (ACMP) ... .. ..ie ettt aae 47
3.14. Voltage Comparator (VCMP) ... e e et 49
5 04 1L T 10 I 50
G 04 1 T 1 N 51
B L7 US AR T Sl ittt e 52
3.18. Digital PeIPNEIAIS ... ..ot e 54
T 10 =T Lo - Vo - Vo 55
AL, PINOUL Lot aae 55
4.2. Alternate FUNCHONAIILY PINOUL ..ot ettt et e 58
e B 1 = (@ T 13T 10 O Y=Y 4 1= 63
N @ o T o o I =T To TU L @ =T Vo PP 63
I N O | o o7 B - Tor - To PP PRPPRTN 64
L = B =\ o 10 | = oo [T o[ 4TV 66
5.1. ReCOMMENAEA PCB LAYOUL ...uuititititititetetete ettt e e e e et et et et et e e e et et et et e et e e e e e et et et e aataaaans 66
5.2. S0ldering INFOIMALION ... ..ttt et et ettt ettt 68
6. Chip Marking, ReVISION @N0 EITAA .......uiueiiiiie e et e e e et ettt e e e e a e eneaeenas 69
LS00 T 1 o T 1Y =T (1T PP 69
L7 =Y 1Y (o] o P 69
(O B = £ - | - L PP PP 69
A LY/ 310 o T 1) o T PP 70
4% T =71 o T o T PP 70
472 = L1/ £ o T 00 70
7.3 REVISION 1,30 ..ttt et 70
A% S =1 o T o T 2 P 71
48 T 2 L1/ £ o T 00 S 71
7.6, REVISION 1.00 . .uiiiitiiiit et 71
A A 5 =Y/ 1= (o T T 08 L T PP 71
7.8, REVISION 0.90 ...ttt et e ettt ea s 71
A. Disclaimer and TrademMarks ..........ouiiiuiii e et 72
N O o =1 =T PP 72
A.2. Trademark INFOMMATION ... ..uii e e e ettt e e e et e e et e e e e et e e nenen 72
B. CoNtaCt INFOMMALION ... et e e ettt et ettt ettt et e ettt ettt et enenae 73
0 73

2014-06-13 - EFM32WG842FXX - d0196_Rev1.40 www.silabs.com




...the world's most energy friendly microcontrollers

List of Tables

00 O @ o =Y 1 o B 1) 0] 20 2= L4 [0 o P 2
b2 I @to g ilo 0= i o A TS T U g = o PPN 7
3.1. ADSOIUtE MAXIMUIM REUINGS . ...tientiititt et et ettt et ettt et et et ettt et n e e et e e nenees 10
3.2. General Operating CONITIONS ... ...ttt et e e e et e et et e e e et e e et r e et e et e e eneaaenas 10
3.3L ENVIFONIMENTAL ..ottt et ettt ettt 11
K ¥ (=T o1 @] 0 KU 141 11 o] o PP 11
G ST = 01T (o)A 1V Yo L= I = U 7111 ) o 17
B T T =0 1Y =T g V= TP Vo T o 1= o PP 18
B T ! - 1] PP 18
RS T €] = (@ R PP PPTPPTP 19
R T I o (@ L PP TPPTPPR 27
BLd0. HEXO ettt 27
BidL. LFRCO ittt et 28
BLd2. HERCO ittt 29
3.3, AUXHRFRECO .ottt e e ettt 32
BLLA. ULFRCO ..ottt ettt 32
Bid. A i e 32
BLdB. DAC it 42
BLd7. OP AMP o 43
Bid8. AP it 47
BLd0. VM ettt 49
320, LD . eiiuiii ittt 50
TN P2 OS] = T (o F=T o B g ToTo LI (S 1 ) IS PRSP 51
3.22. 12C FaSt-MOOE (FIM) ..ottt ettt et et et et ettt e et et et e et ns 51
3.23. 12C FaSt-MOAE PIUS (FIMt) L oiuiiiiiiie ettt et et ettt et e et et ettt et et e et et en e eenns 52
I ] o 1Y = 1) (=Y T2 11 Vo PP 52
3.25. SPI Master Timing with SSSEARLY and SMSDELAY .....uuiiiiiiiiiie e 53
G2 ST I F= Y= R 0 11 T PN 53
3.27. SPI Slave Timing with SSSEARLY and SMSDELAY ...t 53
3.28. Digital PerIPNEIAS ... et 54
4.1, DEVICE PINOUL ...ttt ettt ettt et ettt e e e 55
4.2, Alternate fUNCHONAIITY OVEIVIEW .. ...t ettt et et e et et e e e aeaens 58
e € =] (@ I o To T | PPV PPP 63
4.4, QFPB64 (DIMENSIONS TN ITIM) L.ttt et et ettt et e et e e et ettt e e e e e et et et et e e et e e eae et e e n e et e e eaeenenns 64
5.1. QFP64 PCB Land Pattern Dimensions (DIMENSIONS iN MIM) ...ttt e aaa e 66
5.2. QFP64 PCB Solder Mask Dimensions (DIMENSIONS IN MIM) .....uiueietee et en s 67
5.3. QFP64 PCB Stencil Design Dimensions (DIMENSIONS iN MIM) ... 68

2014-06-13 - EFM32WG842FXX - d0196_Rev1.40 www.silabs.com




ZERO TINY GECKO LEOPARD GIANT WONDER

ARM Cortex-M0+ ARM Cortex-M3 ARM Cortex-M3 ARM Cortex-M3 ARM Cortex-M3 ARM Cortex-M4




