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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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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.

2.1.19 Backup Real Time Counter (BURTC)

The Backup Real Time Counter (BURTC) contains a 32-bit counter and is clocked either by a 32.768 kHz
crystal oscillator, a 32.768 kHz RC oscillator or a 1 kHz ULFRCO. The BURTC is available in all Energy
Modes and it can also run in backup mode, making it operational even if the main power should drain out.

2.1.20 Low Energy Timer (LETIMER)

The unique LETIMERTM, the Low Energy Timer, is a 16-bit timer that is available in energy mode EM2
in addition to EM1 and EM0. Because of this, it can be used for timing and output generation when most
of the device is powered down, allowing simple tasks to be performed while the power consumption of
the system is kept at an absolute minimum. The LETIMER can be used to output a variety of waveforms
with minimal software intervention. It is also connected to the Real Time Counter (RTC), and can be
configured to start counting on compare matches from the RTC.

2.1.21 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_S0IN pin as external clock source.
The module may operate in energy mode EM0 – EM3.

2.1.22 Analog Comparator (ACMP)

The Analog Comparator is used to compare the voltage of two analog inputs, with a digital output indi-
cating which input voltage is higher. 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.

2.1.23 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.

2.1.24 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 8 external
pins and 6 internal signals.

2.1.25 Digital to Analog Converter (DAC)

The Digital to Analog Converter (DAC) can convert a digital value to an analog output voltage. The DAC
is fully differential rail-to-rail, with 12-bit resolution. It has two single ended output buffers which can be
combined into one differential output. The DAC may be used for a number of different applications such
as sensor interfaces or sound output.

2.1.26 Operational Amplifier (OPAMP)

The EFM32WG295 features 3 Operational Amplifiers. The Operational Amplifier is a versatile general
purpose amplifier with rail-to-rail differential input and rail-to-rail single ended output. The input can be set
to pin, DAC or OPAMP, whereas the output can be pin, OPAMP or ADC. The current is programmable
and the OPAMP has various internal configurations such as unity gain, programmable gain using internal
resistors etc.
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Module Configuration Pin Connections

PRS Full configuration NA

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY,
EBI_ALE, EBI_BL[1:0], EBI_CS[3:0],
EBI_CSTFT, EBI_DCLK, EBI_DTEN,
EBI_HSNC, EBI_NANDREn,
EBI_NANDWEn, EBI_REn, EBI_VSNC,
EBI_WEn

I2C0 Full configuration I2C0_SDA, I2C0_SCL

I2C1 Full configuration I2C1_SDA, I2C1_SCL

USART0 Full configuration with IrDA US0_TX, US0_RX. US0_CLK, US0_CS

USART1 Full configuration with I2S US1_TX, US1_RX, US1_CLK, US1_CS

USART2 Full configuration with I2S US2_TX, US2_RX, US2_CLK, US2_CS

UART0 Full configuration U0_TX, U0_RX

UART1 Full configuration U1_TX, U1_RX

LEUART0 Full configuration LEU0_TX, LEU0_RX

LEUART1 Full configuration LEU1_TX, LEU1_RX

TIMER0 Full configuration with DTI TIM0_CC[2:0], TIM0_CDTI[2:0]

TIMER1 Full configuration TIM1_CC[2:0]

TIMER2 Full configuration TIM2_CC[2:0]

TIMER3 Full configuration TIM3_CC[2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMER0 Full configuration LET0_O[1:0]

PCNT0 Full configuration, 16-bit count register PCNT0_S[1:0]

PCNT1 Full configuration, 8-bit count register PCNT1_S[1:0]

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

ACMP0 Full configuration ACMP0_CH[7:0], ACMP0_O

ACMP1 Full configuration ACMP1_CH[7:0], ACMP1_O

VCMP Full configuration NA

ADC0 Full configuration ADC0_CH[7:0]

DAC0 Full configuration DAC0_OUT[1:0], DAC0_OUTxALT

OPAMP Full configuration Outputs: OPAMP_OUTx,
OPAMP_OUTxALT, Inputs:
OPAMP_Px, OPAMP_Nx

AES Full configuration NA

GPIO 93 pins Available pins are shown in
Table 4.3 (p. 67)

2.3 Memory Map

The EFM32WG295 memory map is shown in Figure 2.2 (p. 9) , with RAM and Flash sizes for the
largest memory configuration.
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3.3.2 Environmental

Table 3.3. Environmental

Symbol Parameter Condition Min Typ Max Unit

VESDHBM ESD (Human Body
Model HBM)

TAMB=25°C   2500 V

VESDCDM ESD (Charged De-
vice Model, CDM)

TAMB=25°C   500 V

Latch-up sensitivity passed: ±100 mA/1.5 × VSUPPLY(max) according to JEDEC JESD 78 method Class
II, 85°C.

3.4 Current Consumption

Table 3.4. Current Consumption

Symbol Parameter Condition Min Typ Max Unit

48 MHz HFXO, all peripheral
clocks disabled, VDD= 3.0 V,
TAMB=25°C

 225 236 µA/
MHz

48 MHz HFXO, all peripheral
clocks disabled, VDD= 3.0 V,
TAMB=85°C

 225  µA/
MHz

28 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=25°C

 226 238 µA/
MHz

28 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=85°C

 227  µA/
MHz

21 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=25°C

 228 240 µA/
MHz

21 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=85°C

 229  µA/
MHz

14 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=25°C

 230 243 µA/
MHz

14 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=85°C

 231  µA/
MHz

11 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=25°C

 232 245 µA/
MHz

11 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=85°C

 233  µA/
MHz

6.6 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=25°C

 238 250 µA/
MHz

IEM0

EM0 current. No
prescaling. Running
prime number cal-
culation code from
Flash. (Production
test condition = 14
MHz)

6.6 MHz HFRCO, all peripher-
al clocks disabled, VDD= 3.0 V,
TAMB=85°C

 238  µA/
MHz



...the world's most energy friendly microcontrollers

2014-06-13 - EFM32WG295FXX - d0189_Rev1.40 13 www.silabs.com

Symbol Parameter Condition Min Typ Max Unit

EM2 current with RTC
prescaled to 1 Hz, 32.768
kHz LFRCO, VDD= 3.0 V,
TAMB=85°C

 3.01 4.01 µA

VDD= 3.0 V, TAMB=25°C  0.65 1.3 µA
IEM3 EM3 current

VDD= 3.0 V, TAMB=85°C  2.65 4.0 µA

VDD= 3.0 V, TAMB=25°C  0.02 0.055 µA
IEM4 EM4 current

VDD= 3.0 V, TAMB=85°C  0.44 0.9 µA
1Using backup RTC.

3.4.1 EM1 Current Consumption

Figure 3.1.  EM1 Current consumption with all peripheral clocks disabled and HFXO running at
48MHz
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Figure 3.2.  EM1 Current consumption with all peripheral clocks disabled and HFRCO running
at 28MHz
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Figure 3.7.  EM1 Current consumption with all peripheral clocks disabled and HFRCO running
at 1.2MHz
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3.4.2 EM2 Current Consumption

Figure 3.8.  EM2 current consumption. RTC1 prescaled to 1kHz, 32.768 kHz LFRCO.
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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

Symbol Parameter Condition Min Typ Max Unit

VBODextthr- BOD threshold on
falling external sup-
ply voltage

 1.74  1.96 V

VBODextthr+ BOD threshold on
rising external sup-
ply voltage

  1.85 1.98 V

VPORthr+ Power-on Reset
(POR) threshold on
rising external sup-
ply voltage

   1.98 V

tRESET Delay from reset
is released until
program execution
starts

Applies to Power-on Reset,
Brown-out Reset and pin reset.

 163  µs

CDECOUPLE Voltage regulator
decoupling capaci-
tor.

X5R capacitor recommended.
Apply between DECOUPLE pin
and GROUND

 1  µF

3.7 Flash

Table 3.7. Flash

Symbol Parameter Condition Min Typ Max Unit

ECFLASH Flash erase cycles
before failure

 20000   cycles

TAMB<150°C 10000   h

TAMB<85°C 10   yearsRETFLASH Flash data retention

TAMB<70°C 20   years

tW_PROG Word (32-bit) pro-
gramming time

 20   µs

tPERASE Page erase time  20 20.4 20.8 ms

tDERASE Device erase time  40 40.8 41.6 ms

IERASE Erase current    71 mA

IWRITE Write current    71 mA

VFLASH Supply voltage dur-
ing flash erase and
write

 1.98  3.8 V

1Measured at 25°C
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3.9 Oscillators

3.9.1 LFXO

Table 3.9. LFXO

Symbol Parameter Condition Min Typ Max Unit

fLFXO Supported nominal
crystal frequency

  32.768  kHz

ESRLFXO Supported crystal
equivalent series re-
sistance (ESR)

  30 120 kOhm

CLFXOL Supported crystal
external load range

 X1  25 pF

ILFXO Current consump-
tion for core and
buffer after startup.

ESR=30 kOhm, CL=10 pF,
LFXOBOOST in CMU_CTRL is
1

 190  nA

tLFXO Start- up time. ESR=30 kOhm, CL=10 pF,
40% - 60% duty cycle has
been reached, LFXOBOOST in
CMU_CTRL is 1

 400  ms

1See Minimum Load Capacitance (CLFXOL) 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

Symbol Parameter Condition Min Typ Max Unit

fHFXO Supported nominal
crystal Frequency

 4  48 MHz

Crystal frequency 48 MHz   50 Ohm

Crystal frequency 32 MHz  30 60 OhmESRHFXO

Supported crystal
equivalent series re-
sistance (ESR)

Crystal frequency 4 MHz  400 1500 Ohm

gmHFXO The transconduc-
tance of the HFXO
input transistor at
crystal startup

HFXOBOOST in CMU_CTRL
equals 0b11

20   mS

CHFXOL Supported crystal
external load range

 5  25 pF

4 MHz: ESR=400 Ohm,
CL=20 pF, HFXOBOOST in
CMU_CTRL equals 0b11

 85  µA

IHFXO

Current consump-
tion for HFXO after
startup 32 MHz: ESR=30 Ohm,

CL=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11

 165  µA

tHFXO Startup time 32 MHz: ESR=30 Ohm,
CL=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11

 400  µs
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Figure 3.24. Integral Non-Linearity (INL)

Ideal t ransfer 
curve

Digital ouput code

Analog Input

INL= | [(VD- VSS)/ VLSBIDEAL] -  D|  where 0 <  D <  2N -  1

0

1

2

3

4092

4093

4094

4095

VOFFSET

Actual ADC 
tranfer funct ion 
before offset and 
gain correct ion Actual ADC 

tranfer funct ion 
after offset and 
gain correct ion

INL Error 
(End Point INL)

Figure 3.25. Differential Non-Linearity (DNL)
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3.14 Voltage Comparator (VCMP)

Table 3.19. VCMP

Symbol Parameter Condition Min Typ Max Unit

VVCMPIN Input voltage range   VDD  V

VVCMPCM VCMP Common
Mode voltage range

  VDD  V

BIASPROG=0b0000 and
HALFBIAS=1 in VCMPn_CTRL
register

 0.3 0.6 µA

IVCMP Active current
BIASPROG=0b1111 and
HALFBIAS=0 in VCMPn_CTRL
register. LPREF=0.

 22 35 µA

tVCMPREF Startup time refer-
ence generator

NORMAL  10  µs

Single ended  10  mV
VVCMPOFFSET Offset voltage

Differential  10  mV

VVCMPHYST VCMP hysteresis   61 210 mV

tVCMPSTART Startup time    10 µs

The VDD 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 ×TRIGLEVEL (3.2)

3.15 EBI

Figure 3.38. EBI Write Enable Timing
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Figure 3.40. EBI Read Enable Related Output Timing
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Table 3.22. EBI Read Enable Related Output Timing

Symbol Parameter Min Typ Max Unit

tOH_REn 1 2 3 4 Output hold time, from trailing EBI_REn/
EBI_NANDREn edge to EBI_AD, EBI_A, EBI_CSn,
EBI_BLn invalid

-10.00 + (RDHOLD *
tHFCORECLK)

  ns

tOSU_REn 1 2 3 4 5 Output setup time, from EBI_AD, EBI_A, EBI_CSn,
EBI_BLn valid to leading EBI_REn/EBI_NANDREn
edge

-10.00 + (RDSETUP
* tHFCORECLK)

  ns

tWIDTH_REn 1 2 3 4 5 6 EBI_REn pulse width -9.00 + ((RD-
STRB+1) * tHFCORE-

CLK)

  ns

1Applies for all addressing modes (figure only shows D8A8. Output timing for EBI_AD only applies to multiplexed addressing
modes D8A24ALE and D16A16ALE)
2Applies for both EBI_REn and EBI_NANDREn (figure only shows EBI_REn)
3Applies for all polarities (figure only shows active low signals)
4Measurement done at 10% and 90% of VDD (figure shows 50% of VDD)
5The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFRE=0. The leading edge
of EBI_REn can be moved to the right by setting HALFRE=1. This decreases the length of tWIDTH_REn and increases the length
of tOSU_REn by 1/2 * tHFCLKNODIV.
6When page mode is used, RDSTRB is replaced by RDPA for page hits.
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Figure 3.41. EBI Read Enable Related Timing Requirements
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Table 3.23. EBI Read Enable Related Timing Requirements

Symbol Parameter Min Typ Max Unit

tSU_REn 1 2 3 4 Setup time, from EBI_AD valid to trailing EBI_REn
edge

37   ns

tH_Ren 1 2 3 4 Hold time, from trailing EBI_REn edge to EBI_AD
invalid

-1   ns

1Applies for all addressing modes (figure only shows D16A8).
2Applies for both EBI_REn and EBI_NANDREn (figure only shows EBI_REn)
3Applies for all polarities (figure only shows active low signals)
4Measurement done at 10% and 90% of VDD (figure shows 50% of VDD)

Figure 3.42. EBI Ready/Wait Related Timing Requirements

EBI_RDY

EBI_AD[15:0]

EBI_CSn

EBI_REn

RDSETUP
(0, 1, 2, ...)

RDSTRB
(1, 2, 3, ...)

SYNC
(3)

RDHOLD
(0, 1, 2, ...)

Z DATA[15:0]

tSU_ARDY

tH_ARDY

Table 3.24. EBI Ready/Wait Related Timing Requirements

Symbol Parameter Min Typ Max Unit

tSU_ARDY 1 2 3 4 Setup time, from EBI_ARDY valid to trailing
EBI_REn, EBI_WEn edge

37 + (3 * tHFCORECLK)   ns
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4 Pinout and Package
Note

Please refer to the application note "AN0002 EFM32 Hardware Design Considerations" for
guidelines on designing Printed Circuit Boards (PCB's) for the EFM32WG295.

4.1 Pinout
The EFM32WG295 pinout is shown in Figure 4.1 (p. 57)  and Table 4.1 (p. 57) . 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.

Figure 4.1. EFM32WG295 Pinout (top view, not to scale)

Table 4.1. Device Pinout

BGA120 Pin#
and Name

Pin Alternate Functionality / Description

P
in

 # Pin Name Analog EBI Timers Communication Other

A1 PE15  EBI_AD07 #0/1/2 TIM3_CC1 #0 LEU0_RX #2  

A2 PE14  EBI_AD06 #0/1/2 TIM3_CC0 #0 LEU0_TX #2  

A3 PE12  EBI_AD04 #0/1/2 TIM1_CC2 #1
US0_RX #3
US0_CLK #0
I2C0_SDA #6

CMU_CLK1 #2
LES_ALTEX6 #0
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BGA120 Pin#
and Name

Pin Alternate Functionality / Description
P

in
 # Pin Name Analog EBI Timers Communication Other

OPAMP_P0 PCNT1_S0IN #0

M3 PA8  EBI_DCLK #0/1/2 TIM2_CC0 #0   

M4 PA10  EBI_VSNC #0/1/2 TIM2_CC2 #0   

M5 PA13  EBI_A01 #0/1/2 TIM2_CC1 #1   

M6 PA14  EBI_A02 #0/1/2 TIM2_CC2 #1   

M7 RESETn
Reset input, active low.
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 ensure
that reset is released.

M8 AVSS_1 Analog ground 1.

M9 AVDD_2 Analog power supply 2.

M10 AVDD_1 Analog power supply 1.

M11 AVSS_0 Analog ground 0.

M12 PD3
ADC0_CH3
OPAMP_N2

 TIM0_CC2 #3 US1_CS #1 ETM_TD1 #0/2

M13 PD6
ADC0_CH6
DAC0_P1 /
OPAMP_P1

 
TIM1_CC0 #4

LETIM0_OUT0 #0
PCNT0_S0IN #3

US1_RX #2
I2C0_SDA #1

LES_ALTEX0 #0
ACMP0_O #2
ETM_TD0 #0

N1 PB8 LFXTAL_N  TIM1_CC1 #3
US0_RX #4
US1_CS #0

 

N2 PC5
ACMP0_CH5
DAC0_N0 /
OPAMP_N0

EBI_NANDWEn #0/1/2
LETIM0_OUT1 #3
PCNT1_S1IN #0

US2_CS #0
I2C1_SCL #0

LES_CH5 #0

N3 PA9  EBI_DTEN #0/1/2 TIM2_CC1 #0   

N4 PA11  EBI_HSNC #0/1/2    

N5 PA12  EBI_A00 #0/1/2 TIM2_CC0 #1   

N6 PB11
DAC0_OUT0 /
OPAMP_OUT0

 
TIM1_CC2 #3

LETIM0_OUT0 #1
I2C1_SDA #1  

N7 PB12
DAC0_OUT1 /
OPAMP_OUT1

 LETIM0_OUT1 #1 I2C1_SCL #1  

N8 AVSS_2 Analog ground 2.

N9 PB13 HFXTAL_P   
US0_CLK #4/5
LEU0_TX #1

 

N10 PB14 HFXTAL_N   
US0_CS #4/5
LEU0_RX #1

 

N11 AVDD_0 Analog power supply 0.

N12 PD2 ADC0_CH2 EBI_A27 #0/1/2 TIM0_CC1 #3 US1_CLK #1 DBG_SWO #3

N13 PD5
ADC0_CH5

OPAMP_OUT2 #0
  LEU0_RX #0 ETM_TD3 #0/2

4.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in
Table 4.2 (p. 62) . 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 LOCA-
TION bitfield. In these cases, the pinout is shown in the column corresponding to LOCA-
TION 0.
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

OPAMP_OUT0ALT OPAMP alternative output for channel 0.

DAC0_OUT1 /
OPAMP_OUT1

PB12       
Digital to Analog Converter DAC0_OUT1 /
OPAMP output channel number 1.

DAC0_OUT1ALT /
OPAMP_OUT1ALT

PC12 PC13 PC14 PC15 PD1   
Digital to Analog Converter DAC0_OUT1ALT /
OPAMP alternative output for channel 1.

OPAMP_OUT2 PD5 PD0      Operational Amplifier 2 output.

DAC0_P0 /
OPAMP_P0

PC4       Operational Amplifier 0 external positive input.

DAC0_P1 /
OPAMP_P1

PD6       Operational Amplifier 1 external positive input.

OPAMP_P2 PD4       Operational Amplifier 2 external positive input.

DBG_SWCLK PF0 PF0 PF0 PF0    

Debug-interface Serial Wire clock input.

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

DBG_SWDIO PF1 PF1 PF1 PF1    

Debug-interface Serial Wire data input / output.

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

DBG_SWO PF2 PC15 PD1 PD2    

Debug-interface Serial Wire viewer Output.

Note that this function is not enabled after reset, and must be
enabled by software to be used.

EBI_A00 PA12 PA12 PA12     External Bus Interface (EBI) address output pin 00.

EBI_A01 PA13 PA13 PA13     External Bus Interface (EBI) address output pin 01.

EBI_A02 PA14 PA14 PA14     External Bus Interface (EBI) address output pin 02.

EBI_A03 PB9 PB9 PB9     External Bus Interface (EBI) address output pin 03.

EBI_A04 PB10 PB10 PB10     External Bus Interface (EBI) address output pin 04.

EBI_A05 PC6 PC6 PC6     External Bus Interface (EBI) address output pin 05.

EBI_A06 PC7 PC7 PC7     External Bus Interface (EBI) address output pin 06.

EBI_A07 PE0 PE0 PE0     External Bus Interface (EBI) address output pin 07.

EBI_A08 PE1 PE1 PE1     External Bus Interface (EBI) address output pin 08.

EBI_A09 PE2 PC9 PC9     External Bus Interface (EBI) address output pin 09.

EBI_A10 PE3 PC10 PC10     External Bus Interface (EBI) address output pin 10.

EBI_A11 PE4 PE4 PE4     External Bus Interface (EBI) address output pin 11.

EBI_A12 PE5 PE5 PE5     External Bus Interface (EBI) address output pin 12.

EBI_A13 PE6 PE6 PE6     External Bus Interface (EBI) address output pin 13.

EBI_A14 PE7 PE7 PE7     External Bus Interface (EBI) address output pin 14.

EBI_A15 PC8 PC8 PC8     External Bus Interface (EBI) address output pin 15.

EBI_A16 PB0 PB0 PB0     External Bus Interface (EBI) address output pin 16.

EBI_A17 PB1 PB1 PB1     External Bus Interface (EBI) address output pin 17.

EBI_A18 PB2 PB2 PB2     External Bus Interface (EBI) address output pin 18.

EBI_A19 PB3 PB3 PB3     External Bus Interface (EBI) address output pin 19.

EBI_A20 PB4 PB4 PB4     External Bus Interface (EBI) address output pin 20.

EBI_A21 PB5 PB5 PB5     External Bus Interface (EBI) address output pin 21.

EBI_A22 PB6 PB6 PB6     External Bus Interface (EBI) address output pin 22.

EBI_A23 PC0 PC0 PC0     External Bus Interface (EBI) address output pin 23.

EBI_A24 PC1 PC1 PC1     External Bus Interface (EBI) address output pin 24.
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

U1_RX PC13 PF11 PB10 PE3    UART1 Receive input.

U1_TX PC12 PF10 PB9 PE2    
UART1 Transmit output. Also used as receive input in half
duplex communication.

US0_CLK PE12 PE5 PC9 PC15 PB13 PB13  USART0 clock input / output.

US0_CS PE13 PE4 PC8 PC14 PB14 PB14  USART0 chip select input / output.

US0_RX PE11 PE6 PC10 PE12 PB8 PC1  

USART0 Asynchronous Receive.

USART0 Synchronous mode Master Input / Slave Output
(MISO).

US0_TX PE10 PE7 PC11 PE13 PB7 PC0  

USART0 Asynchronous Transmit.Also used as receive input
in half duplex communication.

USART0 Synchronous mode Master Output / Slave Input
(MOSI).

US1_CLK PB7 PD2 PF0     USART1 clock input / output.

US1_CS PB8 PD3 PF1     USART1 chip select input / output.

US1_RX PC1 PD1 PD6     

USART1 Asynchronous Receive.

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

US1_TX PC0 PD0 PD7     

USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.

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

US2_CLK PC4 PB5      USART2 clock input / output.

US2_CS PC5 PB6      USART2 chip select input / output.

US2_RX PC3 PB4      

USART2 Asynchronous Receive.

USART2 Synchronous mode Master Input / Slave Output
(MISO).

US2_TX PC2 PB3      

USART2 Asynchronous Transmit.Also used as receive input
in half duplex communication.

USART2 Synchronous mode Master Output / Slave Input
(MOSI).

4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32WG295 is shown in Table 4.3 (p. 67) . Each GPIO port is
organized as 16-bit ports indicated by letters A through F, and the individual pin on this port in indicated
by a number from 15 down to 0.

Table 4.3. GPIO Pinout

Port Pin
15

Pin
14

Pin
13

Pin
12

Pin
11

Pin
10

Pin
9

Pin
8

Pin
7

Pin
6

Pin
5

Pin
4

Pin
3

Pin
2

Pin
1

Pin
0

Port A PA15 PA14 PA13 PA12 PA11 PA10 PA9 PA8 PA7 PA6 PA5 PA4 PA3 PA2 PA1 PA0

Port B PB15 PB14 PB13 PB12 PB11 PB10 PB9 PB8 PB7 PB6 PB5 PB4 PB3 PB2 PB1 PB0

Port C PC15 PC14 PC13 PC12 PC11 PC10 PC9 PC8 PC7 PC6 PC5 PC4 PC3 PC2 PC1 PC0

Port D PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PD0

Port E PE15 PE14 PE13 PE12 PE11 PE10 PE9 PE8 PE7 PE6 PE5 PE4 PE3 PE2 PE1 PE0

Port F - - - PF12 PF11 PF10 PF9 PF8 PF7 PF6 PF5 PF4 PF3 PF2 PF1 PF0

4.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32WG295 is shown in Figure 4.2 (p. 68) .
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Figure 5.2. BGA120 PCB Solder Mask

a

b

d

e

Table 5.2. BGA120 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.35

b 0.50

d 6.00

e 6.00
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B Contact Information
Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

Please visit the Silicon Labs Technical Support web page:
http://www.silabs.com/support/pages/contacttechnicalsupport.aspx
and register to submit a technical support request.



...the world's most energy friendly microcontrollers

2014-06-13 - EFM32WG295FXX - d0189_Rev1.40 78 www.silabs.com

Table of Contents
1. Ordering Information ..................................................................................................................................  2
2. System Summary ......................................................................................................................................  3

2.1. System Introduction ......................................................................................................................... 3
2.2. Configuration Summary ....................................................................................................................  7
2.3. Memory Map .................................................................................................................................  8

3. Electrical Characteristics ...........................................................................................................................  10
3.1. Test Conditions ............................................................................................................................. 10
3.2. Absolute Maximum Ratings .............................................................................................................  10
3.3. General Operating Conditions ..........................................................................................................  10
3.4. Current Consumption .....................................................................................................................  11
3.5. Transition between Energy Modes .................................................................................................... 17
3.6. Power Management ....................................................................................................................... 18
3.7. Flash ..........................................................................................................................................  18
3.8. General Purpose Input Output .........................................................................................................  19
3.9. Oscillators ....................................................................................................................................  27
3.10. Analog Digital Converter (ADC) ......................................................................................................  32
3.11. Digital Analog Converter (DAC) ......................................................................................................  42
3.12. Operational Amplifier (OPAMP) ......................................................................................................  43
3.13. Analog Comparator (ACMP) ..........................................................................................................  47
3.14. Voltage Comparator (VCMP) .........................................................................................................  49
3.15. EBI ...........................................................................................................................................  49
3.16. I2C ...........................................................................................................................................  53
3.17. USART SPI ................................................................................................................................  54
3.18. Digital Peripherals .......................................................................................................................  56

4. Pinout and Package .................................................................................................................................  57
4.1. Pinout .........................................................................................................................................  57
4.2. Alternate Functionality Pinout ..........................................................................................................  61
4.3. GPIO Pinout Overview ...................................................................................................................  67
4.4. Opamp Pinout Overview .................................................................................................................  67
4.5. BGA120 Package .......................................................................................................................... 68

5. PCB Layout and Soldering ........................................................................................................................  70
5.1. Recommended PCB Layout ............................................................................................................  70
5.2. Soldering Information .....................................................................................................................  72

6. Chip Marking, Revision and Errata .............................................................................................................. 73
6.1. Chip Marking ................................................................................................................................  73
6.2. Revision ......................................................................................................................................  73
6.3. Errata .........................................................................................................................................  73

7. Revision History ......................................................................................................................................  74
7.1. Revision 1.40 ...............................................................................................................................  74
7.2. Revision 1.31 ...............................................................................................................................  74
7.3. Revision 1.30 ...............................................................................................................................  74
7.4. Revision 1.20 ...............................................................................................................................  75
7.5. Revision 1.10 ...............................................................................................................................  75
7.6. Revision 1.00 ...............................................................................................................................  75
7.7. Revision 0.95 ...............................................................................................................................  75
7.8. Revision 0.90 ...............................................................................................................................  75

A. Disclaimer and Trademarks .......................................................................................................................  76
A.1. Disclaimer ...................................................................................................................................  76
A.2. Trademark Information ...................................................................................................................  76

B. Contact Information .................................................................................................................................  77
B.1.  .................................................................................................................................................  77



...the world's most energy friendly microcontrollers

2014-06-13 - EFM32WG295FXX - d0189_Rev1.40 79 www.silabs.com

List of Figures
2.1. Block Diagram .......................................................................................................................................  3
2.2. EFM32WG295 Memory Map with largest RAM and Flash sizes .......................................................................  9
3.1. EM1 Current consumption with all peripheral clocks disabled and HFXO running at 48MHz  .................................  13
3.2. EM1 Current consumption with all peripheral clocks disabled and HFRCO running at 28MHz  ...............................  13
3.3. EM1 Current consumption with all peripheral clocks disabled and HFRCO running at 21MHz  ...............................  14
3.4. EM1 Current consumption with all peripheral clocks disabled and HFRCO running at 14MHz  ...............................  14
3.5. EM1 Current consumption with all peripheral clocks disabled and HFRCO running at 11MHz  ...............................  15
3.6. EM1 Current consumption with all peripheral clocks disabled and HFRCO running at 6.6MHz  ..............................  15
3.7. EM1 Current consumption with all peripheral clocks disabled and HFRCO running at 1.2MHz  ..............................  16
3.8. EM2 current consumption. RTC prescaled to 1kHz, 32.768 kHz LFRCO.  ......................................................... 16
3.9. EM3 current consumption.  .....................................................................................................................  17
3.10. EM4 current consumption.  ...................................................................................................................  17
3.11. Typical Low-Level Output Current, 2V Supply Voltage ................................................................................  21
3.12. Typical High-Level Output Current, 2V Supply Voltage ................................................................................ 22
3.13. Typical Low-Level Output Current, 3V Supply Voltage ................................................................................  23
3.14. Typical High-Level Output Current, 3V Supply Voltage ................................................................................ 24
3.15. Typical Low-Level Output Current, 3.8V Supply Voltage ..............................................................................  25
3.16. Typical High-Level Output Current, 3.8V Supply Voltage .............................................................................  26
3.17. Calibrated LFRCO Frequency vs Temperature and Supply Voltage  ..............................................................  28
3.18. Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature  ............................................  29
3.19. Calibrated HFRCO 7 MHz Band Frequency vs Supply Voltage and Temperature  ............................................  30
3.20. Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature  ...........................................  30
3.21. Calibrated HFRCO 14 MHz Band Frequency vs Supply Voltage and Temperature  ...........................................  30
3.22. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature  ...........................................  31
3.23. Calibrated HFRCO 28 MHz Band Frequency vs Supply Voltage and Temperature  ...........................................  31
3.24. Integral Non-Linearity (INL) ...................................................................................................................  37
3.25. Differential Non-Linearity (DNL) ..............................................................................................................  37
3.26. ADC Frequency Spectrum, Vdd = 3V, Temp = 25°C  .................................................................................  38
3.27. ADC Integral Linearity Error vs Code, Vdd = 3V, Temp = 25°C  ...................................................................  39
3.28. ADC Differential Linearity Error vs Code, Vdd = 3V, Temp = 25°C  ...............................................................  40
3.29. ADC Absolute Offset, Common Mode = Vdd /2  ........................................................................................  41
3.30. ADC Dynamic Performance vs Temperature for all ADC References, Vdd = 3V  ..............................................  41
3.31. ADC Temperature sensor readout  .........................................................................................................  42
3.32. OPAMP Common Mode Rejection Ratio  .................................................................................................  45
3.33. OPAMP Positive Power Supply Rejection Ratio  ........................................................................................ 45
3.34. OPAMP Negative Power Supply Rejection Ratio  ......................................................................................  46
3.35. OPAMP Voltage Noise Spectral Density (Unity Gain) Vout=1V  .....................................................................  46
3.36. OPAMP Voltage Noise Spectral Density (Non-Unity Gain)  ..........................................................................  46
3.37. ACMP Characteristics, Vdd = 3V, Temp = 25°C, FULLBIAS = 0, HALFBIAS = 1  .............................................  48
3.38. EBI Write Enable Timing ....................................................................................................................... 49
3.39. EBI Address Latch Enable Related Output Timing .....................................................................................  50
3.40. EBI Read Enable Related Output Timing .................................................................................................  51
3.41. EBI Read Enable Related Timing Requirements ........................................................................................  52
3.42. EBI Ready/Wait Related Timing Requirements ..........................................................................................  52
3.43. SPI Master Timing ...............................................................................................................................  54
3.44. SPI Slave Timing ................................................................................................................................  55
4.1. EFM32WG295 Pinout (top view, not to scale) ............................................................................................. 57
4.2. Opamp Pinout ......................................................................................................................................  68
4.3. BGA120 ..............................................................................................................................................  68
5.1. BGA120 PCB Land Pattern ..................................................................................................................... 70
5.2. BGA120 PCB Solder Mask .....................................................................................................................  71
5.3. BGA120 PCB Stencil Design ................................................................................................................... 72
6.1. Example Chip Marking (top view) .............................................................................................................  73



...the world's most energy friendly microcontrollers

2014-06-13 - EFM32WG295FXX - d0189_Rev1.40 81 www.silabs.com

List of Equations
3.1. Total ACMP Active Current .....................................................................................................................  47
3.2. VCMP Trigger Level as a Function of Level Setting .....................................................................................  49


