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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"
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ARM® Cortex®-M3

32-Bit Single-Core

32MHz

EBI/EMI, I12C, IrDA, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, POR, PWM, WDT
86

128KB (128K x 8)

FLASH

16K x 8

1.98V ~ 3.8V

A/D 8x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LQFP (14x14)
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EFM32G Data Sheet
Feature List

» Supply Voltage Comparator
+ Ultra efficient Power-on Reset and Brown-Out Detector
+ 2-pin Serial Wire Debug Interface

* 1-pin Serial Wire Viewer
* Pre-Programmed USB/UART Bootloader
» Temperature range -40 to 85 °C
+ Single power supply 1.98 to 3.8 V
+ Packages

+ BGA112

« LQFP100

+ TQFP64

+ TQFP48

+ QFNG64

* QFN32
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System Overview

3.2.3 EFM32G222

The features of the EFM32G222 is a subset of the feature set described in the EFM32G Reference Manual. The following table de-
scribes device specific implementation of the features.

Table 3.3. EFM32G222 Configuration Summary

Module Configuration Pin Connections

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO, DBG_SWO
MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA USO0_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration US1_TX, US1_RX, US1_CLK, US1_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMER1 Full configuration TIM1_CCJ[2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

PCNTO Full configuration, 8-bit count register PCNTO_SI[1:0]

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

ACMPO Full configuration ACMPO_CHI[4:0], ACMPO_O

ACMP1 Full configuration ACMP1_CH]J7:0], ACMP1_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CHI[7:4]

DACO Full configuration DACO_OUT[1]

AES Full configuration NA

GPIO 37 pins Available pins are shown in Table 4.3 (p. 57)
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0x400e0400
0x400e0000
0x400cc400
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Figure 3.3. System Address Space with Peripheral Listing
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Electrical Characteristics

4.8 General Purpose Input Output

Table 4.7. GPIO

Parameter Symbol Test Condition 1] Typ Max Unit

Input low voltage Viol — — 0.30xVpp' \%

Input high voltage VioH 0.70xVpp' - - v

Sourcing 0.1 mA, Vpp=1.98 V, — 0.80%Vpp — \%
GPIO_Px_CTRL DRIVEMODE
=LOWEST

Sourcing 0.1 mA, Vpp=3.0V, — 0.90%xVpp — \%
GPIO_Px_CTRL DRIVEMODE
= LOWEST

Sourcing 1 mA, Vpp=1.98 V, — 0.85%xVpp — \%
GPIO_Px_CTRL DRIVEMODE
=LOW

Sourcing 1 mA, Vpp=3.0 V, — 0.90%Vpp — \%
GPIO_Px_CTRL DRIVEMODE
Output high voltage (Production =LOW

test condition = 3.0 V, DRIVE- | ViooH
MODE = STANDARD) Sourcing 6 mA, Vpp=1.98 V, 0.75%xVpp — — vV
GPIO_Px_CTRL DRIVEMODE
= STANDARD

Sourcing 6 mA, Vpp=3.0 V, 0.85%Vpp — — \%
GPIO_Px_CTRL DRIVEMODE
= STANDARD

Sourcing 20 mA, Vpp=1.98 V, 0.60xVpp — — Vv
GPIO_Px_CTRL DRIVEMODE
= HIGH

Sourcing 20 mA, Vpp=3.0V, 0.80%xVpp — — \%
GPIO_Px_CTRL DRIVEMODE
= HIGH
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Parameter

Signal-to-Noise Ratio (SNR)

Symbol
SNRapC

Test Condition

1 MSamples/s, 12 bit, single-
ended, internal 1.25 V refer-
ence, ADC_CLK = 13 MHz,
BIASPROG = 0xF4B

Min

Typ
59

Max

Unit
dB

1 MSamples/s, 12 bit, single-
ended, internal 2.5 V reference,
ADC_CLK = 13 MHz, BIA-
SPROG = 0xF4B

63

dB

1 MSamples/s, 12 bit, single-
ended, Vpp reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

67

dB

1 MSamples/s, 12 bit, differen-
tial, internal 1.25 V reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

63

dB

1 MSamples/s, 12 bit, differen-
tial, internal 2.5 V reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

66

dB

1 MSamples/s, 12 bit, differen-
tial, 5 V reference, ADC_CLK
=13 MHz, BIASPROG = 0xF4B

66

dB

1 MSamples/s, 12 bit, differen-
tial, Vpp reference, ADC_CLK=
13 MHz, BIASPROG =0xF4B

63

69

dB

1 MSamples/s, 12 bit, differen-
tial, 2xVpp reference,
ADC_CLK =13 MHz, BIA-
SPROG = 0xF4B

70

dB

200 kSamples/s, 12 bit, single-
ended, internal 1.25 V refer-
ence, ADC_CLK =7 MHz, BIA-
SPROG = 0x747

62

dB

200 kSamples/s, 12 bit, single-
ended, internal 2.5 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

63

dB

200 kSamples/s, 12 bit, single-
ended, Vpp reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

67

dB

200 kSamples/s, 12 bit, differen-
tial, internal 1.25 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

63

dB

200 kSamples/s, 12 bit, differen-
tial, internal 2.5 V reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747

66

dB

200 kSamples/s, 12 bit, differen-
tial, 5 V reference, ADC_CLK =
7 MHz, BIASPROG = 0x747

66

dB
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Pin Definitions

5.2.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. 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 LOCATION bitfield. In these cases, the pinout

is shown in the column corresponding to LOCATION 0.

Table 5.5. Alternate functionality overview

Alternate LOCATION

Functionality Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.

ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.

ACMPQ_CH2 PC2 Analog comparator ACMPO, channel 2.

ACMPQO_CH3 PC3 Analog comparator ACMPO, channel 3.

ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.

ACMPO_O PE13 Analog comparator ACMPO, digital output.

ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.

ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.

ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.

ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.

ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.

ACMP1_CH®6 PC14 Analog comparator ACMP1, channel 6.

ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.

ACMP1_0O PF2 Analog comparator ACMP1, digital output.

ADCO_CH4 PD4 Analog to digital converter ADCO, input channel number 4.

ADCO_CH5 PD5 Analog to digital converter ADCO, input channel number 5.

ADCO_CH6 PD6 Analog to digital converter ADCO, input channel number 6.

ADCO_CH7 PD7 Analog to digital converter ADCO, input channel number 7.

BOOT_RX PE11 Bootloader RX.

BOOT_TX PE10 Bootloader TX.

CMU_CLKO PA2 Clock Management Unit, clock output number 0.

CMU_CLK1 PA1 Clock Management Unit, clock output number 1.

DACO_OUTO PB11 Digital to Analog Converter DACO output channel number 0.
Debug-interface Serial Wire clock input.

DBG_SWCLK PFO PFO Note that this function is enabled to pin out of reset, and has a
built-in pull down.
Debug-interface Serial Wire data input / output.

DBG_SWDIO PF1 PF1 Note that this function is enabled to pin out of reset, and has a
built-in pull up.
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QFN64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
40 DECOUPLE FI?i:a::ouple output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required at this
41 PC8 ACMP1_CHO TIM2_CCO #2 USO0_CS #2
42 PC9 ACMP1_CH1 TIM2_CC1 #2 USO_CLK #2
43 PC10 ACMP1_CH2 TIM2_CC2 #2 USO_RX #2
44 PC11 ACMP1_CH3 USO_TX #2
45 PC12 ACMP1_CH4 CMU_CLKO #1
46 PC13 | ACMP1_CH5 T'MOEOCQS\?T%Y;(;:\'}";(TCCO
47 PC14 | ACMP1_CH6 TIMOE(?IBS\}T%YE Tasee!
48 PC15 ACMP1_CH7 TIMO_CDTI2 2(1)/3 TiM1_cc2 DBG_SWO #1
49 PFO LETIMO_OUTO #2 DBG_SWCLK #0/1
50 PF1 LETIMO_OUT1 #2 DBG_SWDIO #0/1
51 PF2 ACMP1_O #0 DBG_SWO #0
52 PF3 TIMO_CDTIO #2
53 PF4 TIMO_CDTI1 #2
54 PF5 TIMO_CDTI2 #2
55 IOVDD_5 | Digital 10 power supply 5.
56 PES8 PCNT2_SOIN #1
57 PE9 PCNT2_S1IN #1
58 PE10 TIM1_CCO #1 USO_TX #0 BOOT_TX
59 PE11 TIM1_CC1#1 USO_RX #0 BOOT_RX
60 PE12 TIM1_CC2 #1 USO_CLK #0
61 PE13 USO0_CS #0 ACMPO_O #0
62 PE14 LEUO_TX #2
63 PE15 LEUO_RX #2
64 PA15
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin# PinName Analog Timers Communication
K5 PA11
Reset input, active low.To apply an external reset source to this pin, it is required to only drive this pin low during
K6 RESETn ) .
reset, and let the internal pull-up ensure that reset is released.
K7 AVSS_1 |Analog ground 1.
K8 AVDD_2 | Analog power supply 2.
K9 AVDD_1 | Analog power supply 1.
K10 AVSS_0 |Analog ground O.
ADCO_CH TIMO_CCO #3
K11 PD1 1 PCNTZ_S1IN #0 US1_RX#1
L1 PB8 LFXTAL_N US1_CS #0
ACMPO_C LETIMO_OUT1 #3
L2 PCS H5 PCNT1_S1IN #0 US2_CS#0
L3 PA14 TIM2_CC2 #1
L4 IOVDD_1 | Digital 10 power supply 1.
L5 PB11 DAC.IPO—OU LETIMO_OUTO #1
L6 PB12 DAC_I%—OU LETIMO_OUT1 #1
L7 AVSS 2 |Analog ground 2.
L8 | PB13 HFXgAL— LEUO_TX #1
L9 PB14 HFX,.\II-AL— LEUO_RX #1
L10 AVDD_0 | Analog power supply 0.
L11 PDO ADC8_CH PCNT2_SOIN #0 US1_TX#1
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5.6.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. 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 LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Table 5.17. Alternate functionality overview

Alternate LOCATION

Functionality Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.

ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.

ACMPQ_CH2 PC2 Analog comparator ACMPO, channel 2.

ACMPQO_CH3 PC3 Analog comparator ACMPO, channel 3.

ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.

ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.

ACMPO_CH®6 PC6 Analog comparator ACMPO, channel 6.

ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.

ACMPO_O PE13 PE2 Analog comparator ACMPO, digital output.

ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.

ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.

ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.

ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.

ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.

ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.

ACMP1_CH6 PC14 Analog comparator ACMP1, channel 6.

ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.

ACMP1_O PF2 PE3 Analog comparator ACMP1, digital output.

ADCO_CHO PDO Analog to digital converter ADCO, input channel number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel number 1.
ADCO_CH2 PD2 Analog to digital converter ADCO, input channel number 2.
ADCO_CH3 PD3 Analog to digital converter ADCO, input channel number 3.
ADCO_CH4 PD4 Analog to digital converter ADCO, input channel number 4.
ADCO_CH5 PD5 Analog to digital converter ADCO, input channel number 5.
ADCO_CH6 PD6 Analog to digital converter ADCO, input channel number 6.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel number 7.
BOOT_RX PE11 Bootloader RX.

BOOT_TX PE10 Bootloader TX.

CMU_CLKO PA2 PC12 Clock Management Unit, clock output number 0.
CMU_CLKA1 PA1 PD8 Clock Management Unit, clock output number 1.
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QFN64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication
38 PC7 ACMPO_CH7 LEU1_RX #0 12C0_SCL #2
39 VDD_DREG | Power supply for on-chip voltage regulator.
40 DECOUPLE FI?i(ra](.:ouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
41 PE4 LCD_COMO USO0_CS #1
42 PE5 LCD_COM1 USO_CLK #1
43 PE6 LCD_COM2 USO0_RX #1
44 PE7 LCD_COM3 USO_TX #1
45 PC12 ACMP1_CH4 CMU_CLKO #1
46 PC13 ACMP1_CH5 TIMOE(?EE:\?T%YS,JW;(TCCO
47 PC14 ACMP1_CH®6 TIMOE&I;)EL}T%Y;I;:\IIVI;(?CM
48 PC15 ACMP1_CH7 TIMO_CDTI2 28/3 TiM1_cc2 DBG_SWO #1
49 PFO LETIMO_OUTO #2 DBG_SWCLK #0/1
50 PF1 LETIMO_OUT1 #2 DBG_SWDIO #0/1
51 PF2 LCD_SEGO ACMP1_O #0 DBG_SWO #0
52 PF3 LCD_SEG1 TIMO_CDTIO #2
53 PF4 LCD_SEG2 TIMO_CDTI1 #2
54 PF5 LCD_SEG3 TIMO_CDTI2 #2
55 IOVDD_5 | Digital IO power supply 5.
56 PES8 LCD_SEG4 PCNT2_SOIN #1
57 PE9 LCD_SEG5 PCNT2_S1IN #1
58 PE10 LCD_SEG6 TIM1_CCO #1 USO_TX #0 BOOT_TX
59 PE11 LCD_SEG7 TIM1_CC1#1 USO_RX #0 BOOT_RX
60 PE12 LCD_SEGS8 TIM1_CC2 #1 USO_CLK #0
61 PE13 LCD_SEG9 USO0_CS #0 ACMPO_O #0
62 PE14 LCD_SEG10 LEUO_TX #2
63 PE15 LCD_SEG11 LEUO_RX #2
64 PA15 LCD_SEG12
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5.8.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. 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 LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Table 5.23. Alternate functionality overview

Alternate LOCATION

Functionality Description

ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.

ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.

ACMPOQO_CHG6 PC6 Analog comparator ACMPO, channel 6.

ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.

ACMPO_O PE13 Analog comparator ACMPO, digital output.

ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.

ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.

ACMP1_CH6 PC14 Analog comparator ACMP1, channel 6.

ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.

ACMP1_O PF2 Analog comparator ACMP1, digital output.

ADCO_CHO PDO Analog to digital converter ADCO, input channel number 0.

ADCO_CH1 PD1 Analog to digital converter ADCO, input channel number 1.

ADCO_CH2 PD2 Analog to digital converter ADCO, input channel number 2.

ADCO_CH3 PD3 Analog to digital converter ADCO, input channel number 3.

ADCO_CH4 PD4 Analog to digital converter ADCO, input channel number 4.

ADCO_CH5 PD5 Analog to digital converter ADCO, input channel number 5.

ADCO_CH®6 PD6 Analog to digital converter ADCO, input channel number 6.

ADCO_CH7 PD7 Analog to digital converter ADCO, input channel number 7.

BOOT_RX PE11 Bootloader RX.

BOOT_TX PE10 Bootloader TX.

CMU_CLKO PA2 PC12 Clock Management Unit, clock output number 0.

CMU_CLK1 PA1 PD8 Clock Management Unit, clock output number 1.

DACO_OUTO PB11 Digital to Analog Converter DACO output channel number 0.
Debug-interface Serial Wire clock input.

DBG_SWCLK PFO PFO Note that this function is enabled to pin out of reset, and has a
built-in pull down.
Debug-interface Serial Wire data input / output.

DBG_SWDIO PF1 PF1 Note that this function is enabled to pin out of reset, and has a
built-in pull up.
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Alternate LOCATION
Functionality Description
TIMO_CCO PAO PAO PD1 Timer 0 Capture Compare input / output channel 0.
TIMO_CCH1 PA1 PA1 PD2 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PD3 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTIO PA3 PC13 PF3 PC13 Timer 0 Complimentary Deat Time Insertion channel 0.
TIMO_CDTI1 PA4 PC14 PF4 PC14 Timer 0 Complimentary Deat Time Insertion channel 1.
TIMO_CDTI2 PA5 PC15 PF5 PC15 Timer 0 Complimentary Deat Time Insertion channel 2.
TIM1_CCO PC13 PE10 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 PE11 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 PE12 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA12 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PA13 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA14 Timer 2 Capture Compare input / output channel 2.
USO_CLK PE12 PE5 USARTO clock input / output.
US0_CS PE13 PE4 USARTO chip select input / output.
USARTO Asynchronous Receive.
US0_RX PE11 PE6 USARTO Synchronous mode Master Input / Slave Output (MI-
SO).
USARTO Asynchronous Transmit.Also used as receive input
in half duplex communication.
US0_TX PE10 PE7
USARTO Synchronous mode Master Output / Slave Input
(MOSI).
US1_CLK PB7 PD2 USART1 clock input / output.
US1_CS PB8 PD3 USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PD1 USART1 Synchronous mode Master Input / Slave Output (MI-
SO).
USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.
US1_TX PDO
USART1 Synchronous mode Master Output / Slave Input
(MOSI).
US2_CLK PC4 PB5 USART?2 clock input / output.
UsS2_CS PC5 PB6 USART2 chip select input / output.
USART2 Asynchronous Receive.
Us2_RX PB4 USART2 Synchronous mode Master Input / Slave Output (MI-
SO).
USART2 Asynchronous Transmit.Also used as receive input
in half duplex communication.
uUs2_TX PB3

USART2 Synchronous mode Master Output / Slave Input
(MOSI).
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LQFP100 Pin#

Pin Alternate Functionality / Description

and Name
Pin# PinName Analog Timers Communication
77 PF1 LETIMO_OUT1 #2 DBG_SWDIO #0/1
78 PF2 LCDBSEG EBI_ARDY #0 Sgggv_v% i%
79 PF3 LCD;SEG EBI_ALE #0 TIMO_CDTIO #2
80 pra | -CD;SEC EBI_WEn #0 TIMO_CDTI1 #2
81 prs | LOD-SEC EBI_REn #0 TIMO_CDTI2 #2
82 IOVDD_5 | Digital 10 power supply 5.
83 VSS Ground.
84 PF6 LCDZ—“SEG TIMO_CCO #2 UO_TX #0
85 PF7 LCDZ—SSEG TIMO_CC1 #2 UO_RX #0
86 prg | FOD-SEC TIMO_CC2 #2
o pro | LCD_SEG
88 ppg | -CO-SEC EBI_CSO #0
89 | PD10 "CDZ—QSEG EBI_CS1 #0
9 | PD11 LCDS)—OSEG EBI_CS2 #0
91 PD12 LCDQSEG EBI_CS3 #0
92 peg | "CD SFC EBI_ADOO #0 PCNT2_SOIN #1
93 R EBI_ADO1 #0 PCNT2_S1IN #1
o | pPEt0 | OPSEC EBI_ADO2 #0 TIM1_CCO #1 USO_TX #0 BOOT_TX
95 | pPE11 | CPSEC EBI_ADO3 #0 TIM1_CC1 #1 USO_RX #0 BOOT RX
9% | PE12 LCDESEG EBI_ADO4 #0 TIM1_CC2 #1 USO_CLK #0
97 | PE13 LCD§SEG EBI_ADO5 #0 US0_CS #0 ACMPO_O #0
o8 | pPE14 |CDSEC EBI_ADO6 #0 LEUO_TX #2
99 | pEts | -OPSFC EBI_ADO7 #0 LEUO_RX #2
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Alternate LOCATION

Functionality Description

LCD_SEG7 PE11 ;CE:I(D;EEg]r.nent line 7. Segments 4, 5, 6 and 7 are controlled by
LCD_SEG8 PE12 t}?gég%r:;nt line 8. Segments 8, 9, 10 and 11 are controlled
LCD_SEG9 PE13 t}cl:lglzsg%raznt line 9. Segments 8, 9, 10 and 11 are controlled
LCD_SEG10 PE14 II;((,;Db;eSgErnGeglt\lI;rfe 10. Segments 8, 9, 10 and 11 are control-
LCD_SEG11 PE15 Il_e(;Db;eSgl?Geglt\lI;r.\e 11. Segments 8, 9, 10 and 11 are control-
LCD_SEG12 PA15 bglligi%n;eggliznﬁgz Segments 12, 13, 14 and 15 are con-
LCD_SEG13 PAO tl_rg|l|:<)ac?i§;rnse£g|i5nr\?31_ 3. Segments 12, 13, 14 and 15 are con-
LCD_SEG14 PA1 bglligiirgegélénﬁsﬂ. Segments 12, 13, 14 and 15 are con-
LCD_SEG15 PA2 tLrgllljejetg/mseEn(t;IIiEnl\?; 5. Segments 12, 13, 14 and 15 are con-
LCD_SEG16 PA3 bglliﬁi%’rréeggliznﬁ;ﬁ. Segments 16, 17, 18 and 19 are con-
LCD_SEG17 PA4 L_rgllljejeb%n;egélliznﬁ;. 7. Segments 16, 17, 18 and 19 are con-
LCD_SEG18 PA5 t’glligi%n;eggliznﬁ;. 8. Segments 16, 17, 18 and 19 are con-
LCD_SEG19 PA6 tl_rglll?agi%néeggliznﬁdj 9. Segments 16, 17, 18 and 19 are con-
LCD_SEG20 PB3 bglligiirgegélénﬁséo. Segments 20, 21, 22 and 23 are con-
LCD_SEG21 PB4 tLr§||E;§i%rnse£<t;IiEnr\?52_1' Segments 20, 21, 22 and 23 are con-
LCD_SEG22 PB5 bgllljegebg;née&tslliznﬁsz.2. Segments 20, 21, 22 and 23 are con-
LCD_SEG23 PB6 L_rSIIIDedsebgyrnseEnélliEn'\TSZI:i. Segments 20, 21, 22 and 23 are con-
LCD_SEG24 PF6 L_rglll?a gigyn;egé IIiEnI\TGZ_‘L Segments 24, 25, 26 and 27 are con-
LCD_SEG25 PE7 tl;(glll?agi%néeggliznﬁgS. Segments 24, 25, 26 and 27 are con-
LCD_SEG26 PE8 bglll?agigi/rrlsegélénﬁeé6. Segments 24, 25, 26 and 27 are con-
LCD_SEG27 PF9 t%—gijiimse&tgllignﬁez_?. Segments 24, 25, 26 and 27 are con-
LCD_SEG28 PDY bgllligebg;néeggliznﬁf& Segments 28, 29, 30 and 31 are con-
LCD_SEG29 PD10 l_rgIIIDedseb%IrnseEnélliEnﬁ72.9. Segments 28, 29, 30 and 31 are con-
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Alternate LOCATION
Functionality Description
TIMO_CDTI1 PA4 PC14 PF4 PC14 Timer 0 Complimentary Deat Time Insertion channel 1.
TIMO_CDTI2 PAS5 PC15 PF5 PC15 Timer 0 Complimentary Deat Time Insertion channel 2.
TIM1_CCO PC13 PE10 PBO Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 PE11 PB1 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 PE12 PB2 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA8 PA12 PC8 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PA9 PA13 PC9 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA10 PA14 PC10 Timer 2 Capture Compare input / output channel 2.
U0_RX PF7 PE1 PA4 PC15 UARTO Receive input.
Uo_TX PE6 PEO PA3 PC14 UARTO Trans_mlt.output. Also used as receive input in half du-
plex communication.
USO0_CLK PE12 PE5 PC9 USARTO clock input / output.
US0_CS PE13 PE4 PC8 USARTO chip select input / output.
USARTO Asynchronous Receive.
US0_RX PE1 PE6 PC10 USARTO Synchronous mode Master Input / Slave Output (MI-
SO).
USARTO Asynchronous Transmit.Also used as receive input
in half duplex communication.
USO0_TX PE10 PE7 PC11
USARTO Synchronous mode Master Output / Slave Input
(MOSI).
US1_CLK PB7 PD2 USART1 clock input / output.
UsS1 _CS PB8 PD3 USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PC1 PD1 USART1 Synchronous mode Master Input / Slave Output (MI-
SO).
USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.
US1_TX PCO PDO
USART1 Synchronous mode Master Output / Slave Input
(MOSI).
US2_CLK PC4 PB5 USART?2 clock input / output.
US2_CS PC5 PB6 USART?2 chip select input / output.
USART2 Asynchronous Receive.
Us2_RX PC3 PB4 USART2 Synchronous mode Master Input / Slave Output (MI-
SO).
USART2 Asynchronous Transmit.Also used as receive input
in half duplex communication.
us2_TX PC2 PB3
USART2 Synchronous mode Master Output / Slave Input
(MOSI).
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6.3 BGA112 Package Marking

In the illustration below package fields and position are shown.

Orientatjon Mark Chip Family

o
EFM 32

Sgirgion G890F128|G j\
C6A8321015 \‘Revision
Cortex-M3

‘Temperature
/ Grade

e
MCU Core Prod}Jction Code

Figure 6.5. Example Chip Marking (Top View)
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SYMBOL MIN NOM MAX
X D 16 BSC
y E 16 BSC
X D1 14 BSC
body size
y E1 14 BSC
lead pitch e 0.5BSC
L 0.45 0.6 0.75
footprint L1 1 REF
] 0° 3.5° 7°
61 0° — —
62 11° 12° 13°
63 11° 12° 13°
R1 0.08 — —
R1 0.08 — 0.2
S 0.2 — —
package edge tolerance aaa 0.2
lead edge tolerance bbb 0.2
coplanarity cce 0.08
lead offset ddd 0.08
mold flatness eee 0.05

The LQFP100 Package uses Nickel-Palladium-Gold preplated leadframe.
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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I
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Figure 9.4. TQFP48 PCB Stencil Design

Table 9.4. TQFP48 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.50
b 0.20
c 0.50
d 8.50
e 8.50

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4.The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.125 mm.
6. For detailed pin-positioning, see 5. Pin Definitions.
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Symbol Dim. (mm)

d 6.00

e 6.00

f 4.52

9 4.52
a

—

e

Jot--til_——

0oo
00

1

Figure 11.4. QFN32 PCB Stencil Design

Table 11.4. QFN32 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.70
b 0.25
c 0.65
d 6.00
e 6.00
X 1.30
y 1.30
z 0.50

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4.The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.125 mm.
6. For detailed pin-positioning, see 5. Pin Definitions.
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12. Chip Revision, Solder Information, Errata

12.1 Chip Revision

The revision of a chip can be determined from the "Revision" field in the package marking.

12.2 Soldering Information

The latest IPC/JEDEC J-STD-020 recommendations for Pb-Free reflow soldering should be followed.

12.3 Errata

Please see the errata document for description and resolution of device errata. This document is available in Simplicity Studio and on-
line at: http://www.silabs.com/support/pages/document-library.aspx?p=MCUs--32-bit
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