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

2.3 Memory Map

The EFM32WG290 memory map is shown in Figure 2.2 (p. 9) , with RAM and Flash sizes for the
largest memory configuration.
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Figure 2.2. EFM32WG290 Memory Map with largest RAM and Flash sizes
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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 3.5.  EM1 Current consumption with all peripheral clocks disabled and HFRCO running
at 11MHz
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Figure 3.6.  EM1 Current consumption with all peripheral clocks disabled and HFRCO running
at 6.6MHz

2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
Vdd [V]

0.45

0.46

0.47

0.48

0.49

0.50

0.51

0.52

Id
d

 [
m

A
]

- 40°C

- 15°C

5°C

25°C

45°C

65°C

85°C

–40 –15 5 25 45 65 85
Temperature [°C]

0.45

0.46

0.47

0.48

0.49

0.50

0.51

0.52

Id
d

 [
m

A
]

2.0V

2.2V

2.4V

2.6V

2.8V

3.0V

3.2V

3.4V

3.6V

3.8V



...the world's most energy friendly microcontrollers

2014-06-13 - EFM32WG290FXX - d0188_Rev1.40 18 www.silabs.com

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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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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Figure 3.22.  Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.23.  Calibrated HFRCO 28 MHz Band Frequency vs Supply Voltage and Temperature
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Symbol Parameter Condition Min Typ Max Unit

erence voltage on
channel 6

VADCCMIN Common mode in-
put range

 0  VDD V

IADCIN Input current 2pF sampling capacitors  <100  nA

CMRRADC Analog input com-
mon mode rejection
ratio

  65  dB

1 MSamples/s, 12 bit, external
reference

 351  µA

10 kSamples/s 12 bit, internal
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00

 67  µA

10 kSamples/s 12 bit, internal
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b01

 63  µAIADC
Average active cur-
rent

10 kSamples/s 12 bit, internal
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b10

 64  µA

IADCREF Current consump-
tion of internal volt-
age reference

Internal voltage reference  65  µA

CADCIN Input capacitance   2  pF

RADCIN Input ON resistance  1   MOhm

RADCFILT Input RC filter resis-
tance

  10  kOhm

CADCFILT Input RC filter/de-
coupling capaci-
tance

  250  fF

fADCCLK ADC Clock Fre-
quency

   13 MHz

6 bit 7   ADC-
CLK
Cycles

8 bit 11   ADC-
CLK
Cycles

tADCCONV Conversion time

12 bit 13   ADC-
CLK
Cycles

tADCACQ Acquisition time Programmable 1  256 ADC-
CLK
Cycles

tADCACQVDD3 Required acquisi-
tion time for VDD/3
reference

 2   µs

tADCSTART
Startup time of ref-
erence generator

  5  µs
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Symbol Parameter Condition Min Typ Max Unit

(OPA2)BIASPROG=0x0,
(OPA2)HALFBIAS=0x1, Unity
Gain

 13 25 µA

(OPA2)BIASPROG=0xF,
(OPA2)HALFBIAS=0x0

 101  dB

(OPA2)BIASPROG=0x7,
(OPA2)HALFBIAS=0x1

 98  dB
GOL Open Loop Gain

(OPA2)BIASPROG=0x0,
(OPA2)HALFBIAS=0x1

 91  dB

(OPA2)BIASPROG=0xF,
(OPA2)HALFBIAS=0x0

 6.1  MHz

(OPA2)BIASPROG=0x7,
(OPA2)HALFBIAS=0x1

 1.8  MHz
GBWOPAMP

Gain Bandwidth
Product

(OPA2)BIASPROG=0x0,
(OPA2)HALFBIAS=0x1

 0.25  MHz

(OPA2)BIASPROG=0xF,
(OPA2)HALFBIAS=0x0, CL=75
pF

 64  °

(OPA2)BIASPROG=0x7,
(OPA2)HALFBIAS=0x1, CL=75
pF

 58  °
PMOPAMP Phase Margin

(OPA2)BIASPROG=0x0,
(OPA2)HALFBIAS=0x1, CL=75
pF

 58  °

RINPUT Input Resistance   100  Mohm

RLOAD Load Resistance  200   Ohm

ILOAD_DC DC Load Current    11 mA

OPAxHCMDIS=0 VSS  VDD V
VINPUT Input Voltage

OPAxHCMDIS=1 VSS  VDD-1.2 V

VOUTPUT Output Voltage  VSS  VDD V

Unity Gain, VSS<Vin<VDD,
OPAxHCMDIS=0

-13 0 11 mV

VOFFSET Input Offset Voltage
Unity Gain, VSS<Vin<DD-1.2,
OPAxHCMDIS=1

 1  mV

VOFFSET_DRIFT Input Offset Voltage
Drift

   0.02 mV/°C

(OPA2)BIASPROG=0xF,
(OPA2)HALFBIAS=0x0

 3.2  V/µs

(OPA2)BIASPROG=0x7,
(OPA2)HALFBIAS=0x1

 0.8  V/µs
SROPAMP Slew Rate

(OPA2)BIASPROG=0x0,
(OPA2)HALFBIAS=0x1

 0.1  V/µs

Vout=1V, RESSEL=0,
0.1 Hz<f<10 kHz, OPAx-
HCMDIS=0

 101  µVRMS

NOPAMP Voltage Noise
Vout=1V, RESSEL=0,
0.1 Hz<f<10 kHz, OPAx-
HCMDIS=1

 141  µVRMS
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Figure 3.34.  OPAMP Negative Power Supply Rejection Ratio

Figure 3.35.  OPAMP Voltage Noise Spectral Density (Unity Gain) Vout=1V

Figure 3.36.  OPAMP Voltage Noise Spectral Density (Non-Unity Gain)
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3.13 Analog Comparator (ACMP)

Table 3.18. ACMP

Symbol Parameter Condition Min Typ Max Unit

VACMPIN Input voltage range  0  VDD V

VACMPCM ACMP Common
Mode voltage range

 0  VDD V

BIASPROG=0b0000, FULL-
BIAS=0 and HALFBIAS=1 in
ACMPn_CTRL register

 0.1 0.4 µA

BIASPROG=0b1111, FULL-
BIAS=0 and HALFBIAS=0 in
ACMPn_CTRL register

 2.87 15 µA
IACMP Active current

BIASPROG=0b1111, FULL-
BIAS=1 and HALFBIAS=0 in
ACMPn_CTRL register

 195 520 µA

Internal voltage reference off.
Using external voltage refer-
ence

 0  µA

IACMPREF

Current consump-
tion of internal volt-
age reference

Internal voltage reference  5  µA

VACMPOFFSET Offset voltage BIASPROG= 0b1010, FULL-
BIAS=0 and HALFBIAS=0 in
ACMPn_CTRL register

-12 0 12 mV

VACMPHYST ACMP hysteresis Programmable  17  mV

CSRESSEL=0b00 in
ACMPn_INPUTSEL

 39  kOhm

CSRESSEL=0b01 in
ACMPn_INPUTSEL

 71  kOhm

CSRESSEL=0b10 in
ACMPn_INPUTSEL

 104  kOhm
RCSRES

Capacitive Sense
Internal Resistance

CSRESSEL=0b11 in
ACMPn_INPUTSEL

 136  kOhm

tACMPSTART Startup time    10 µs

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference
as given in Equation 3.1 (p. 47) . IACMPREF is zero if an external voltage reference is used.

Total ACMP Active Current

 IACMPTOTAL = IACMP + IACMPREF  (3.1)
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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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Table 3.27. I2C Fast-mode Plus (Fm+)

Symbol Parameter Min Typ Max Unit

fSCL SCL clock frequency 0  10001 kHz

tLOW SCL clock low time 0.5   µs

tHIGH SCL clock high time 0.26   µs

tSU,DAT SDA set-up time 50   ns

tHD,DAT SDA hold time 8   ns

tSU,STA Repeated START condition set-up time 0.26   µs

tHD,STA (Repeated) START condition hold time 0.26   µs

tSU,STO STOP condition set-up time 0.26   µs

tBUF Bus free time between a STOP and a START condi-
tion

0.5   µs

1For the minimum HFPERCLK frequency required in Fast-mode Plus, see the I2C chapter in the EFM32WG Reference Manual.

3.17 USART SPI

Figure 3.43. SPI Master Timing

CS

SCLK
CLKPOL =  0

MOSI

MISO

tCS_MO

tH_MItSU_MI

tSCKL_MO

tSCLK

SCLK
CLKPOL =  1

Table 3.28. SPI Master Timing

Symbol Parameter Condition Min Typ Max Unit

tSCLK 1 2 SCLK period  2 * tHFPER-

CLK

  ns

tCS_MO 1 2 CS to MOSI  -2.00  2.00 ns

tSCLK_MO 1 2 SCLK to MOSI  -1.00  3.00 ns

tSU_MI 1 2 MISO setup time IOVDD = 3.0 V 36.00   ns

tH_MI 1 2 MISO hold time  -6.00   ns
1Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2Measurement done at 10% and 90% of VDD (figure shows 50% of VDD)
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BGA112 Pin#
and Name

Pin Alternate Functionality / Description
P

in
 # Pin Name Analog EBI Timers Communication Other

ETM_TD1 #3

D2 PA2  EBI_AD11 #0/1/2 TIM0_CC2 #0/1  
CMU_CLK0 #0
ETM_TD0 #3

D3 PB15     ETM_TD2 #1

D4 VSS Ground

D5 IOVDD_6 Digital IO power supply 6.

D6 PD9  EBI_CS0 #0/1/2    

D7 IOVDD_5 Digital IO power supply 5.

D8 PF1   
TIM0_CC1 #5

LETIM0_OUT1 #2

US1_CS #2
LEU0_RX #3
I2C0_SCL #5

DBG_SWDIO #0/1/2/3
GPIO_EM4WU3

D9 PE7  EBI_A14 #0/1/2  US0_TX #1  

D10 PC8 ACMP1_CH0 EBI_A15 #0/1/2 TIM2_CC0 #2 US0_CS #2 LES_CH8 #0

D11 PC9 ACMP1_CH1 EBI_A09 #1/2 TIM2_CC1 #2 US0_CLK #2
LES_CH9 #0

GPIO_EM4WU2

E1 PA6  EBI_AD15 #0/1/2  LEU1_RX #1
ETM_TCLK #3

GPIO_EM4WU1

E2 PA5  EBI_AD14 #0/1/2 TIM0_CDTI2 #0 LEU1_TX #1
LES_ALTEX4 #0

ETM_TD3 #3

E3 PA4  EBI_AD13 #0/1/2 TIM0_CDTI1 #0 U0_RX #2
LES_ALTEX3 #0

ETM_TD2 #3

E4 PB0  EBI_A16 #0/1/2 TIM1_CC0 #2   

E8 PF0   
TIM0_CC0 #5

LETIM0_OUT0 #2

US1_CLK #2
LEU0_TX #3
I2C0_SDA #5

DBG_SWCLK #0/1/2/3

E9 PE0  EBI_A07 #0/1/2
TIM3_CC0 #1

PCNT0_S0IN #1
U0_TX #1

I2C1_SDA #2
 

E10 PE1  EBI_A08 #0/1/2
TIM3_CC1 #1

PCNT0_S1IN #1
U0_RX #1

I2C1_SCL #2
 

E11 PE3 BU_STAT EBI_A10 #0  U1_RX #3 ACMP1_O #1

F1 PB1  EBI_A17 #0/1/2 TIM1_CC1 #2   

F2 PB2  EBI_A18 #0/1/2 TIM1_CC2 #2   

F3 PB3  EBI_A19 #0/1/2 PCNT1_S0IN #1 US2_TX #1  

F4 PB4  EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1  

F8 VDD_DREG Power supply for on-chip voltage regulator.

F9 VSS_DREG Ground for on-chip voltage regulator.

F10 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 U1_TX #3 ACMP0_O #1

F11 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CDECOUPLE is required at this pin.

G1 PB5  EBI_A21 #0/1/2  US2_CLK #1  

G2 PB6  EBI_A22 #0/1/2  US2_CS #1  

G3 VSS Ground

G4 IOVDD_0 Digital IO power supply 0.

G8 IOVDD_4 Digital IO power supply 4.

G9 VSS Ground

G10 PC6 ACMP0_CH6 EBI_A05 #0/1/2  
LEU1_TX #0
I2C0_SDA #2

LES_CH6 #0
ETM_TCLK #2
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

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.

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 / output
pin 00.
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Figure 4.2. Opamp Pinout
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4.5 BGA112 Package

Figure 4.3. BGA112

Note:

1. The dimensions in parenthesis are reference.
2. Datum 'C' and seating plane are defined by the crown of the solder balls.
3. All dimensions are in millimeters.
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The BGA112 Package uses SAC105 solderballs.

All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see:
http://www.silabs.com/support/quality/pages/default.aspx
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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

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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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-
quences 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.




