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Welcome to E-XFL.COM

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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2.3 Memory Map

The EFM32WG880 memory map is shown in Figure 2.2 (p. 9) , with RAM and Flash sizes for the
largest memory configuration.

Figure 2.2. EFM32WG880 Memory Map with largest RAM and Flash sizes
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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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Symbol Parameter Condition Min Typ Max Unit

Sinking 20 mA, VDD=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

  0.25VDD V

IIOLEAK Input leakage cur-
rent

High Impedance IO connected
to GROUND or Vdd

 ±0.1 ±100 nA

RPU I/O pin pull-up resis-
tor

  40  kOhm

RPD I/O pin pull-down re-
sistor

  40  kOhm

RIOESD Internal ESD series
resistor

  200  Ohm

tIOGLITCH Pulse width of puls-
es to be removed
by the glitch sup-
pression filter

 10  50 ns

GPIO_Px_CTRL DRIVEMODE
= LOWEST and load capaci-
tance CL=12.5-25pF.

20+0.1CL  250 ns

tIOOF Output fall time
GPIO_Px_CTRL DRIVEMODE
= LOW and load capacitance
CL=350-600pF

20+0.1CL  250 ns

VIOHYST I/O pin hysteresis
(VIOTHR+ - VIOTHR-)

VDD = 1.98 - 3.8 V 0.10VDD   V
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Figure 3.13. Typical Low-Level Output Current, 3V Supply Voltage
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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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3.9.5 AUXHFRCO

Table 3.13. AUXHFRCO

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

fAUXHFRCO

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

1 MHz frequency band 1.15 1.20 1.25 MHz

tAUXHFRCO_settlingSettling time after
start-up

fAUXHFRCO = 14 MHz  0.6  Cycles

DCAUXHFRCO Duty cycle fAUXHFRCO = 14 MHz 48.5 50 51 %

TUNESTEPAUX-

HFRCO

Frequency step
for LSB change in
TUNING value

  0.31  %

1The TUNING field in the CMU_AUXHFRCOCTRL register may be used to adjust the AUXHFRCO 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 AUXHFRCO frequency at any arbitrary value between 7 MHz and 28 MHz
across operating conditions.

3.9.6 ULFRCO

Table 3.14. ULFRCO

Symbol Parameter Condition Min Typ Max Unit

fULFRCO Oscillation frequen-
cy

25°C, 3V 0.7  1.75 kHz

TCULFRCO Temperature coeffi-
cient

  0.05  %/°C

VCULFRCO Supply voltage co-
efficient

  -18.2  %/V

3.10 Analog Digital Converter (ADC)

Table 3.15. ADC

Symbol Parameter Condition Min Typ Max Unit

Single ended 0  VREF V
VADCIN Input voltage range

Differential -VREF/2  VREF/2 V

VADCREFIN Input range of exter-
nal reference volt-
age, single ended
and differential

 1.25  VDD V

VADCREFIN_CH7 Input range of ex-
ternal negative ref-
erence voltage on
channel 7

See VADCREFIN 0  VDD - 1.1 V

VADCREFIN_CH6 Input range of ex-
ternal positive ref-

See VADCREFIN 0.625  VDD V
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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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Figure 3.24. Integral Non-Linearity (INL)
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Figure 3.25. Differential Non-Linearity (DNL)
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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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Symbol Parameter Condition Min Typ Max Unit

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

 58  dB

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

 59  dB

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

 57  dB

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

 54  dB

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

 56  dB

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

 53  dB

SNDRDAC

Signal to Noise-
pulse Distortion Ra-
tio (SNDR)

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

 55  dB

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

 62  dBc

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

 56  dBc

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

 61  dBc

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

 55  dBc

SFDRDAC

Spurious-Free
Dynamic
Range(SFDR)

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

 60  dBc

After calibration, single ended  2 9 mV
VDACOFFSET Offset voltage

After calibration, differential  2  mV

DNLDAC Differential non-lin-
earity

  ±1  LSB

INLDAC Integral non-lineari-
ty

  ±5  LSB

MCDAC No missing codes   12  bits
1Measured with a static input code and no loading on the output.

3.12 Operational Amplifier (OPAMP)

The electrical characteristics for the Operational Amplifiers are based on simulations.

Table 3.17. OPAMP

Symbol Parameter Condition Min Typ Max Unit

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

 370 460 µA

IOPAMP Active Current
(OPA2)BIASPROG=0x7,
(OPA2)HALFBIAS=0x1, Unity
Gain

 95 135 µA
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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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3.17 I2C

Table 3.26. I2C Standard-mode (Sm)

Symbol Parameter Min Typ Max Unit

fSCL SCL clock frequency 0  1001 kHz

tLOW SCL clock low time 4.7   µs

tHIGH SCL clock high time 4.0   µs

tSU,DAT SDA set-up time 250   ns

tHD,DAT SDA hold time 8  34502,3 ns

tSU,STA Repeated START condition set-up time 4.7   µs

tHD,STA (Repeated) START condition hold time 4.0   µs

tSU,STO STOP condition set-up time 4.0   µs

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

4.7   µs

1For the minimum HFPERCLK frequency required in Standard-mode, see the I2C chapter in the EFM32WG Reference Manual.
2The maximum SDA hold time (tHD,DAT) needs to be met only when the device does not stretch the low time of SCL (tLOW).
3When transmitting data, this number is guaranteed only when I2Cn_CLKDIV < ((3450*10-9 [s] * fHFPERCLK [Hz]) - 4).

Table 3.27. I2C Fast-mode (Fm)

Symbol Parameter Min Typ Max Unit

fSCL SCL clock frequency 0  4001 kHz

tLOW SCL clock low time 1.3   µs

tHIGH SCL clock high time 0.6   µs

tSU,DAT SDA set-up time 100   ns

tHD,DAT SDA hold time 8  9002,3 ns

tSU,STA Repeated START condition set-up time 0.6   µs

tHD,STA (Repeated) START condition hold time 0.6   µs

tSU,STO STOP condition set-up time 0.6   µs

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

1.3   µs

1For the minimum HFPERCLK frequency required in Fast-mode, see the I2C chapter in the EFM32WG Reference Manual.
2The maximum SDA hold time (tHD,DAT) needs to be met only when the device does not stretch the low time of SCL (tLOW).
3When transmitting data, this number is guaranteed only when I2Cn_CLKDIV < ((900*10-9 [s] * fHFPERCLK [Hz]) - 4).
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Table 3.30. SPI Master Timing with SSSEARLY and SMSDELAY

Symbol Parameter Condition Min Typ Max Unit

tSCLK 1 2 SCLK period  2 * tHFPER-

CLK

  ns

tCS_MO 12 CS to MOSI  -2.00  2.00 ns

tSCLK_MO 12 SCLK to MOSI  -1.00  3.00 ns

tSU_MI 12 MISO setup time IOVDD = 3.0 V -32.00   ns

tH_MI 12 MISO hold time  63.00   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)

Figure 3.44. SPI Slave Timing
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Table 3.31. SPI Slave Timing

Symbol Parameter Min Typ Max Unit

tSCLK_sl 1 2 SCKL period 6 * tHFPER-

CLK

  ns

tSCLK_hi 1 2 SCLK high period 3 * tHFPER-

CLK

  ns

tSCLK_lo 1 2 SCLK low period 3 * tHFPER-

CLK

  ns

tCS_ACT_MI 1 2 CS active to MISO 5.00  35.00 ns

tCS_DIS_MI 1 2 CS disable to MISO 5.00  35.00 ns

tSU_MO 1 2 MOSI setup time 5.00   ns

tH_MO 1 2 MOSI hold time 2 + 2 * tHF-

PERCLK

  ns

tSCLK_MI 1 2 SCLK to MISO 7 + tHFPER-

CLK

 42 + 2 *
tHFPERCLK

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)

Table 3.32. SPI Slave Timing with SSSEARLY and SMSDELAY

Symbol Parameter Min Typ Max Unit

tSCLK_sl 12 SCKL period 6 * tHFPER-

CLK

  ns
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LQFP100 Pin#
and Name

Pin Alternate Functionality / Description
P

in
 # Pin Name Analog EBI Timers Communication Other

ETM_TD0 #3

4 PA3 LCD_SEG16 EBI_AD12 #0/1/2 TIM0_CDTI0 #0 U0_TX #2
LES_ALTEX2 #0

ETM_TD1 #3

5 PA4 LCD_SEG17 EBI_AD13 #0/1/2 TIM0_CDTI1 #0 U0_RX #2
LES_ALTEX3 #0

ETM_TD2 #3

6 PA5 LCD_SEG18 EBI_AD14 #0/1/2 TIM0_CDTI2 #0 LEU1_TX #1
LES_ALTEX4 #0

ETM_TD3 #3

7 PA6 LCD_SEG19 EBI_AD15 #0/1/2  LEU1_RX #1
ETM_TCLK #3

GPIO_EM4WU1

8 IOVDD_0 Digital IO power supply 0.

9 PB0 LCD_SEG32 EBI_A16 #0/1/2 TIM1_CC0 #2   

10 PB1 LCD_SEG33 EBI_A17 #0/1/2 TIM1_CC1 #2   

11 PB2 LCD_SEG34 EBI_A18 #0/1/2 TIM1_CC2 #2   

12 PB3
LCD_SEG20/
LCD_COM4

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

13 PB4
LCD_SEG21/
LCD_COM5

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

14 PB5
LCD_SEG22/
LCD_COM6

EBI_A21 #0/1/2  US2_CLK #1  

15 PB6
LCD_SEG23/
LCD_COM7

EBI_A22 #0/1/2  US2_CS #1  

16 VSS Ground

17 IOVDD_1 Digital IO power supply 1.

18 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

19 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

20 PC2
ACMP0_CH2

DAC0_OUT0ALT #2/
OPAMP_OUT0ALT

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

21 PC3
ACMP0_CH3

DAC0_OUT0ALT #3/
OPAMP_OUT0ALT

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

22 PC4
ACMP0_CH4
DAC0_P0 /
OPAMP_P0

EBI_A26 #0/1/2
TIM0_CDTI2 #4

LETIM0_OUT0 #3
PCNT1_S0IN #0

US2_CLK #0
I2C1_SDA #0

LES_CH4 #0

23 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

24 PB7 LFXTAL_P  TIM1_CC0 #3
US0_TX #4

US1_CLK #0
 

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

 

26 PA7 LCD_SEG35 EBI_CSTFT #0/1/2    

27 PA8 LCD_SEG36 EBI_DCLK #0/1/2 TIM2_CC0 #0   

28 PA9 LCD_SEG37 EBI_DTEN #0/1/2 TIM2_CC1 #0   

29 PA10 LCD_SEG38 EBI_VSNC #0/1/2 TIM2_CC2 #0   

30 PA11 LCD_SEG39 EBI_HSNC #0/1/2    
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

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.

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

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

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

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

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

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

EBI_AD07 PE15 PE15 PE15     
External Bus Interface (EBI) address and data input / output
pin 07.
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7 Revision History

7.1 Revision 1.40

June 13th, 2014

Removed "Preliminary" markings.

Corrected single power supply voltage minimum value from 1.85V to 1.98V.

Added AUXHFRCO to blockdiagram and electrical characteristics.

Updated current consumption data.

Updated transition between energy modes data.

Updated power management data.

Updated GPIO data.

Updated LFRCO, HFRCO and ULFRCO data.

Updated ADC data.

Updated DAC data.

Updated OPAMP data.

Updated ACMP data.

Updated VCMP data.

Added EBI timing chapter.

7.2 Revision 1.31

November 21st, 2013

Updated figures.

Updated errata-link.

Updated chip marking.

Added link to Environmental and Quality information.

Re-added missing DAC-data.

7.3 Revision 1.30

September 30th, 2013

Added I2C characterization data.

Added SPI characterization data.

Corrected the DAC and OPAMP2 pin sharing information in the Alternate Functionality Pinout section.

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



...the world's most energy friendly microcontrollers

2014-06-13 - EFM32WG880FXX - d0197_Rev1.40 78 www.silabs.com

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 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.

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.
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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.


