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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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1 Ordering Information
Table 1.1 (p. 2)  shows the available EFM32WG995 devices.

Table 1.1. Ordering Information

Ordering Code Flash (kB) RAM (kB) Max
Speed
(MHz)

Supply
Voltage
(V)

Temperature
(ºC)

Package

EFM32WG995F64-BGA120 64 32 48 1.98 - 3.8 -40 - 85 BGA120

EFM32WG995F128-BGA120 128 32 48 1.98 - 3.8 -40 - 85 BGA120

EFM32WG995F256-BGA120 256 32 48 1.98 - 3.8 -40 - 85 BGA120

Visit www.silabs.com for information on global distributors and representatives.
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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 EM0 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 µDMA
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 External Bus Interface (EBI)

The External Bus Interface provides access to external parallel interface devices such as SRAM, FLASH,
ADCs and LCDs. The interface is memory mapped into the address bus of the Cortex-M4. This enables
seamless access from software without manually manipulating the IO settings each time a read or write
is performed. The data and address lines are multiplexed in order to reduce the number of pins required
to interface the external devices. The timing is adjustable to meet specifications of the external devices.
The interface is limited to asynchronous devices.
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2.1.11 TFT Direct Drive

The EBI contains a TFT controller which can drive a TFT via a 565 RGB interface. The TFT controller
supports programmable display and port sizes and offers accurate control of frequency and setup and
hold timing. Direct Drive is supported for TFT displays which do not have their own frame buffer. In
that case TFT Direct Drive can transfer data from either on-chip memory or from an external memory
device to the TFT at low CPU load. Automatic alpha-blending and masking is also supported for transfers
through the EBI interface.

2.1.12 Universal Serial Bus Controller (USB)

The USB is a full-speed USB 2.0 compliant OTG host/device controller. The USB can be used in Device,
On-the-go (OTG) Dual Role Device or Host-only configuration. In OTG mode the USB supports both
Host Negotiation Protocol (HNP) and Session Request Protocol (SRP). The device supports both full-
speed (12MBit/s) and low speed (1.5MBit/s) operation. The USB device includes an internal dedicated
Descriptor-Based Scatter/Garther DMA and supports up to 6 OUT endpoints and 6 IN endpoints, in
addition to endpoint 0. The on-chip PHY includes all OTG features, except for the voltage booster for
supplying 5V to VBUS when operating as host.

2.1.13 Inter-Integrated Circuit Interface (I2C)

The I2C module provides an interface between the MCU and a serial I2C-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 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.

2.1.14 Universal Synchronous/Asynchronous Receiver/Transmitter (US-
ART)

The Universal Synchronous Asynchronous serial Receiver and Transmitter (USART) is a very flexible
serial I/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 SmartCards, IrDA and I2S devices.

2.1.15 Pre-Programmed USB/UART Bootloader

The bootloader presented in application note AN0042 is pre-programmed in the device at factory. The
bootloader 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.

2.1.16  Universal Asynchronous Receiver/Transmitter (UART)

The Universal Asynchronous serial Receiver and Transmitter (UART) is a very flexible serial I/O module.
It supports full- and half-duplex asynchronous UART communication.

2.1.17 Low Energy Universal Asynchronous Receiver/Transmitter
(LEUART)

The unique LEUARTTM, 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.
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Module Configuration Pin Connections

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. 70)

LCD Full configuration LCD_SEG[35:0], LCD_COM[7:0],
LCD_BCAP_P, LCD_BCAP_N,
LCD_BEXT

2.3 Memory Map

The EFM32WG995 memory map is shown in Figure 2.2 (p. 9) , with RAM and Flash sizes for the
largest memory configuration.

Figure 2.2. EFM32WG995 Memory Map with largest RAM and Flash sizes
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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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1Using backup RTC.
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3.4.3 EM3 Current Consumption

Figure 3.9.  EM3 current consumption.
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3.4.4 EM4 Current Consumption

Figure 3.10.  EM4 current consumption.
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3.5 Transition between Energy Modes
The transition times are measured from the trigger to the first clock edge in the CPU.

Table 3.5. Energy Modes Transitions

Symbol Parameter Min Typ Max Unit

tEM10 Transition time from EM1 to EM0  0  HF-
CORE-
CLK
cycles

tEM20 Transition time from EM2 to EM0  2  µs

tEM30 Transition time from EM3 to EM0  2  µs

tEM40 Transition time from EM4 to EM0  163  µs
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3.9.4 HFRCO

Table 3.12. HFRCO

Symbol Parameter Condition Min Typ Max Unit

28 MHz frequency band 27.5 28.0 28.5 MHz

21 MHz frequency band 20.6 21.0 21.4 MHz

14 MHz frequency band 13.7 14.0 14.3 MHz

11 MHz frequency band 10.8 11.0 11.2 MHz

7 MHz frequency band 6.48 6.60 6.72 MHz

fHFRCO

Oscillation frequen-
cy, VDD= 3.0 V,
TAMB=25°C

1 MHz frequency band 1.15 1.20 1.25 MHz

tHFRCO_settling Settling time after
start-up

fHFRCO = 14 MHz  0.6  Cycles

fHFRCO = 28 MHz  165 215 µA

fHFRCO = 21 MHz  134 175 µA

fHFRCO = 14 MHz  106 140 µA

fHFRCO = 11 MHz  94 125 µA

fHFRCO = 6.6 MHz  77 105 µA

IHFRCO
Current consump-
tion

fHFRCO = 1.2 MHz  25 40 µA

DCHFRCO Duty cycle fHFRCO = 14 MHz 48.5 50 51 %

TUNESTEPH-

FRCO

Frequency step
for LSB change in
TUNING value

  0.31  %

1The 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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Figure 3.19.  Calibrated HFRCO 7 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.20.  Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.21.  Calibrated HFRCO 14 MHz Band Frequency vs Supply Voltage and Temperature
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Symbol Parameter Condition Min Typ Max Unit

and ADC core in
NORMAL mode

Startup time of ref-
erence generator
and ADC core in
KEEPADCWARM
mode

  1  µs

1 MSamples/s, 12 bit, single
ended, internal 1.25V refer-
ence

 59  dB

1 MSamples/s, 12 bit, single
ended, internal 2.5V reference

 63  dB

1 MSamples/s, 12 bit, single
ended, VDD reference

 65  dB

1 MSamples/s, 12 bit, differen-
tial, internal 1.25V reference

 60  dB

1 MSamples/s, 12 bit, differen-
tial, internal 2.5V reference

 65  dB

1 MSamples/s, 12 bit, differen-
tial, 5V reference

 54  dB

1 MSamples/s, 12 bit, differen-
tial, VDD reference

 67  dB

1 MSamples/s, 12 bit, differen-
tial, 2xVDD reference

 69  dB

200 kSamples/s, 12 bit, sin-
gle ended, internal 1.25V refer-
ence

 62  dB

200 kSamples/s, 12 bit, single
ended, internal 2.5V reference

 63  dB

200 kSamples/s, 12 bit, single
ended, VDD reference

 67  dB

200 kSamples/s, 12 bit, differ-
ential, internal 1.25V reference

 63  dB

200 kSamples/s, 12 bit, differ-
ential, internal 2.5V reference

 66  dB

200 kSamples/s, 12 bit, differ-
ential, 5V reference

 66  dB

200 kSamples/s, 12 bit, differ-
ential, VDD reference

63 66  dB

SNRADC
Signal to Noise Ra-
tio (SNR)

200 kSamples/s, 12 bit, differ-
ential, 2xVDD reference

 70  dB

1 MSamples/s, 12 bit, single
ended, internal 1.25V refer-
ence

 58  dB

1 MSamples/s, 12 bit, single
ended, internal 2.5V reference

 62  dB

1 MSamples/s, 12 bit, single
ended, VDD reference

 64  dB
SINADADC

SIgnal-to-Noise
And Distortion-ratio
(SINAD)

1 MSamples/s, 12 bit, differen-
tial, internal 1.25V reference

 60  dB
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Symbol Parameter Condition Min Typ Max Unit

200 kSamples/s, 12 bit, differ-
ential, internal 1.25V reference

 79  dBc

200 kSamples/s, 12 bit, differ-
ential, internal 2.5V reference

 79  dBc

200 kSamples/s, 12 bit, differ-
ential, 5V reference

 78  dBc

200 kSamples/s, 12 bit, differ-
ential, VDD reference

68 79  dBc

200 kSamples/s, 12 bit, differ-
ential, 2xVDD reference

 79  dBc

After calibration, single ended -3.5 0.3 3 mV
VADCOFFSET Offset voltage

After calibration, differential  0.3  mV

  -1.92  mV/°C

TGRADADCTH
Thermometer out-
put gradient

  -6.3  ADC
Codes/
°C

DNLADC Differential non-lin-
earity (DNL)

 -1 ±0.7 4 LSB

INLADC Integral non-linear-
ity (INL), End point
method

  ±1.2 ±3 LSB

MCADC No missing codes  11.9991 12  bits

1.25V reference  0.012 0.0333 %/°C
GAINED Gain error drift

2.5V reference  0.012 0.033 %/°C

1.25V reference  0.22 0.73 LSB/°C
OFFSETED Offset error drift

2.5V reference  0.22 0.623 LSB/°C
1On the average every ADC will have one missing code, most likely to appear around 2048 +/- n*512 where n can be a value in
the set {-3, -2, -1, 1, 2, 3}. There will be no missing code around 2048, and in spite of the missing code the ADC will be monotonic
at all times so that a response to a slowly increasing input will always be a slowly increasing output. Around the one code that is
missing, the neighbour codes will look wider in the DNL plot. The spectra will show spurs on the level of -78dBc for a full scale
input for chips that have the missing code issue.
2Typical numbers given by abs(Mean) / (85 - 25).
3Max number given by (abs(Mean) + 3x stddev) / (85 - 25).

The integral non-linearity (INL) and differential non-linearity parameters are explained in Figure 3.24 (p.
37)  and Figure 3.25 (p. 37) , respectively.



...the world's most energy friendly microcontrollers

2014-06-13 - EFM32WG995FXX - d0204_Rev1.40 38 www.silabs.com

3.10.1 Typical performance

Figure 3.26.  ADC Frequency Spectrum, Vdd = 3V, Temp = 25°C
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Figure 3.29.  ADC Absolute Offset, Common Mode = Vdd /2
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Figure 3.30.  ADC Dynamic Performance vs Temperature for all ADC References, Vdd = 3V
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Table 3.20. EBI Write Enable Timing

Symbol Parameter Min Typ Max Unit

tOH_WEn 1 2 3 4 Output hold time, from trailing EBI_WEn/
EBI_NANDWEn edge to EBI_AD, EBI_A,
EBI_CSn, EBI_BLn invalid

-6.00 + (WRHOLD *
tHFCORECLK)

  ns

tOSU_WEn 1 2 3 4 5 Output setup time, from EBI_AD, EBI_A,
EBI_CSn, EBI_BLn valid to leading EBI_WEn/
EBI_NANDWEn edge

-14.00 + (WRSETUP
* tHFCORECLK)

  ns

tWIDTH_WEn 1 2 3 4 5 EBI_WEn/EBI_NANDWEn pulse width -7.00 + ((WRSTRB
+1) * tHFCORECLK)

  ns

1Applies for all addressing modes (figure only shows D16 addressing mode)
2Applies for both EBI_WEn and EBI_NANWEn (figure only shows EBI_WEn)
3Applies for all polarities (figure only shows active low signals)
4Measurement done at 10% and 90% of VDD (figure shows 50% of VDD)
5 The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFWE=0. The leading edge
of EBI_WEn can be moved to the right by setting HALFWE=1. This decreases the length of tWIDTH_WEn and increases the length
of tOSU_WEn by 1/2 * tHFCLKNODIV.

Figure 3.39. EBI Address Latch Enable Related Output Timing
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Table 3.21. EBI Address Latch Enable Related Output Timing

Symbol Parameter Min Typ Max Unit

tOH_ALEn 1 2 3 4 Output hold time, from trailing EBI_ALE edge to
EBI_AD invalid

-6.00 + (AD-
DRHOLD5 * tHFCORE-

CLK)

  ns

tOSU_ALEn 1 2 4 Output setup time, from EBI_AD valid to leading
EBI_ALE edge

-13.00 + (0 * tHFCORE-

CLK)
  ns

tWIDTH_ALEn 1 2 3 4 EBI_ALEn pulse width -7.00 + (ADDRSET-
UP+1) * tHFCORECLK)

  ns

1Applies to addressing modes D8A24ALE and D16A16ALE (figure only shows D16A16ALE)
2Applies for all polarities (figure only shows active low signals)
3 The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFALE=0. The trailing edge
of EBI_ALE can be moved to the left by setting HALFALE=1. This decreases the length of tWIDTH_ALEn and increases the length
of tOH_ALEn by tHFCORECLK - 1/2 * tHFCLKNODIV.
4Measurement done at 10% and 90% of VDD (figure shows 50% of VDD)
5Figure only shows a write operation. For a multiplexed read operation the address hold time is controlled via the RDSETUP state
instead of via the ADDRHOLD state.
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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
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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 EFM32WG995.

4.1 Pinout
The EFM32WG995 pinout is shown in Figure 4.1 (p. 58)  and Table 4.1 (p. 58) . 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. EFM32WG995 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 LCD_SEG11 EBI_AD07 #0/1/2 TIM3_CC1 #0 LEU0_RX #2  

A2 PE14 LCD_SEG10 EBI_AD06 #0/1/2 TIM3_CC0 #0 LEU0_TX #2  

A3 PE12 LCD_SEG8 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

LCD_COM7

H3 VSS Ground

H11 VDD_DREG Power supply for on-chip voltage regulator.

H12 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 U1_TX #3 ACMP0_O #1

H13 PC7 ACMP0_CH7 EBI_A06 #0/1/2  
LEU1_RX #0
I2C0_SCL #2

LES_CH7 #0
ETM_TD0 #2

J1 PD14    I2C0_SDA #3  

J2 PD15    I2C0_SCL #3  

J3 VSS Ground

J11 IOVDD_3 Digital IO power supply 3.

J12 PC6 ACMP0_CH6 EBI_A05 #0/1/2  
LEU1_TX #0
I2C0_SDA #2

LES_CH6 #0
ETM_TCLK #2

J13 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CDECOUPLE is required at this pin.

K1 PC0
ACMP0_CH0

DAC0_OUT0ALT #0/
OPAMP_OUT0ALT

EBI_A23 #0/1/2
TIM0_CC1 #4

PCNT0_S0IN #2

US0_TX #5
US1_TX #0

I2C0_SDA #4

LES_CH0 #0
PRS_CH2 #0

K2 PC1
ACMP0_CH1

DAC0_OUT0ALT #1/
OPAMP_OUT0ALT

EBI_A24 #0/1/2
TIM0_CC2 #4

PCNT0_S1IN #2

US0_RX #5
US1_RX #0

I2C0_SCL #4

LES_CH1 #0
PRS_CH3 #0

K3 IOVDD_4 Digital IO power supply 4.

K11 VSS Ground

K12 VSS Ground

K13 PD8 BU_VIN    CMU_CLK1 #1

L1 PC2
ACMP0_CH2

DAC0_OUT0ALT #2/
OPAMP_OUT0ALT

EBI_A25 #0/1/2 TIM0_CDTI0 #4 US2_TX #0 LES_CH2 #0

L2 PC3
ACMP0_CH3

DAC0_OUT0ALT #3/
OPAMP_OUT0ALT

EBI_NANDREn #0/1/2 TIM0_CDTI1 #4 US2_RX #0 LES_CH3 #0

L3 PA7 LCD_SEG35 EBI_CSTFT #0/1/2    

L4 IOVDD_5 Digital IO power supply 5.

L5 VSS Ground

L6 VSS Ground

L7 IOVDD_6 Digital IO power supply 6.

L8 PB9  EBI_A03 #0/1/2  U1_TX #2  

L9 PB10  EBI_A04 #0/1/2  U1_RX #2  

L10 PD0

ADC0_CH0
DAC0_OUT0ALT #4/
OPAMP_OUT0ALT
OPAMP_OUT2 #1

 PCNT2_S0IN #0 US1_TX #1  

L11 PD1
ADC0_CH1

DAC0_OUT1ALT #4/
OPAMP_OUT1ALT

 
TIM0_CC0 #3

PCNT2_S1IN #0
US1_RX #1 DBG_SWO #2

L12 PD4
ADC0_CH4
OPAMP_P2

  LEU0_TX #0 ETM_TD2 #0/2

L13 PD7
ADC0_CH7
DAC0_N1 /
OPAMP_N1

 
TIM1_CC1 #4

LETIM0_OUT1 #0
PCNT0_S1IN #3

US1_TX #2
I2C0_SCL #1

CMU_CLK0 #2
LES_ALTEX1 #0

ACMP1_O #2
ETM_TCLK #0
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

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.

EBI_A25 PC2 PC2 PC2     External Bus Interface (EBI) address output pin 25.

EBI_A26 PC4 PC4 PC4     External Bus Interface (EBI) address output pin 26.

EBI_A27 PD2 PD2 PD2     External Bus Interface (EBI) address output pin 27.

EBI_AD00 PE8 PE8 PE8     
External Bus Interface (EBI) address and data input / out-
put pin 00.

EBI_AD01 PE9 PE9 PE9     
External Bus Interface (EBI) address and data input / out-
put pin 01.

EBI_AD02 PE10 PE10 PE10     
External Bus Interface (EBI) address and data input / out-
put pin 02.

EBI_AD03 PE11 PE11 PE11     
External Bus Interface (EBI) address and data input / out-
put pin 03.

EBI_AD04 PE12 PE12 PE12     
External Bus Interface (EBI) address and data input / out-
put pin 04.

EBI_AD05 PE13 PE13 PE13     
External Bus Interface (EBI) address and data input / out-
put pin 05.

EBI_AD06 PE14 PE14 PE14     
External Bus Interface (EBI) address and data input / out-
put pin 06.

EBI_AD07 PE15 PE15 PE15     
External Bus Interface (EBI) address and data input / out-
put pin 07.

EBI_AD08 PA15 PA15 PA15     
External Bus Interface (EBI) address and data input / out-
put pin 08.

EBI_AD09 PA0 PA0 PA0     
External Bus Interface (EBI) address and data input / out-
put pin 09.

EBI_AD10 PA1 PA1 PA1     
External Bus Interface (EBI) address and data input / out-
put pin 10.

EBI_AD11 PA2 PA2 PA2     
External Bus Interface (EBI) address and data input / out-
put pin 11.

EBI_AD12 PA3 PA3 PA3     
External Bus Interface (EBI) address and data input / out-
put pin 12.

EBI_AD13 PA4 PA4 PA4     
External Bus Interface (EBI) address and data input / out-
put pin 13.

EBI_AD14 PA5 PA5 PA5     
External Bus Interface (EBI) address and data input / out-
put pin 14.

EBI_AD15 PA6 PA6 PA6     
External Bus Interface (EBI) address and data input / out-
put pin 15.

EBI_ALE PF3 PC11 PC11     External Bus Interface (EBI) Address Latch Enable output.

EBI_ARDY PF2 PF2 PF2     
External Bus Interface (EBI) Hardware Ready Control in-
put.

EBI_BL0 PF6 PF6 PF6     External Bus Interface (EBI) Byte Lane/Enable pin 0.

EBI_BL1 PF7 PF7 PF7     External Bus Interface (EBI) Byte Lane/Enable pin 1.

EBI_CS0 PD9 PD9 PD9     External Bus Interface (EBI) Chip Select output 0.

EBI_CS1 PD10 PD10 PD10     External Bus Interface (EBI) Chip Select output 1.

EBI_CS2 PD11 PD11 PD11     External Bus Interface (EBI) Chip Select output 2.

EBI_CS3 PD12 PD12 PD12     External Bus Interface (EBI) Chip Select output 3.

EBI_CSTFT PA7 PA7 PA7     External Bus Interface (EBI) Chip Select output TFT.

EBI_DCLK PA8 PA8 PA8     External Bus Interface (EBI) TFT Dot Clock pin.

EBI_DTEN PA9 PA9 PA9     External Bus Interface (EBI) TFT Data Enable pin.
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5 PCB Layout and Soldering

5.1 Recommended PCB Layout

Figure 5.1. BGA120 PCB Land Pattern

a

b

d

e

Table 5.1. BGA120 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.25

b 0.50

d 6.00

e 6.00



...the world's most energy friendly microcontrollers

2014-06-13 - EFM32WG995FXX - d0204_Rev1.40 78 www.silabs.com

Corrected the ADC resolution from 12, 10 and 6 bit to 12, 8 and 6 bit.

Updated the EM0 and EM1 current consumption numbers. Updated the the EM1 plots and removed
the EM0 plots.

Updated Environmental information.

Updated trademark, disclaimer and contact information.

Other minor corrections.

7.4 Revision 1.20

June 28th, 2013

Corrected pinout top view figure.

Updated PCB Land Pattern, PCB Solder Mask and PCB Stencil Design figures.

Updated power requirements in the Power Management section.

Removed minimum load capacitance figure and table. Added reference to application note.

Other minor corrections.

7.5 Revision 1.10

May 6th, 2013

Updated current consumption table and figures in Electrical characteristics section.

Other minor corrections.

7.6 Revision 1.00

September 11th, 2012

Updated the HFRCO 1 MHz band typical value to 1.2 MHz.

Updated the HFRCO 7 MHz band typical value to 6.6 MHz.

Corrected BGA solder balls material from Sn96.5/Ag3/Cu0.5 to SAC105.

Other minor corrections.

7.7 Revision 0.95

May 3rd, 2012

Updated EM2/EM3 current consumption at 85°C.

7.8 Revision 0.90

February 27th, 2012

Initial preliminary release.
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