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"Embedded - Microcontrollers" refer to small, integrated
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systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
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range of applications.

Applications of "Embedded -
Microcontrollers"

Details

Product Status Obsolete
Core Processor ARM® Cortex®-M3
Core Size 32-Bit Single-Core
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Connectivity EBI/EMI, I2C, IrDA, SmartCard, SPI, UART/USART

Peripherals Brown-out Detect/Reset, DMA, POR, PWM, WDT
Number of I/O 17

Program Memory Size 8KB (8K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 2Kx 8

Voltage - Supply (Vcc/vdd) 1.85V ~ 3.8V

Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

A/D 2x12b; D/A 1x12b
Internal

-40°C ~ 85°C (TA)
Surface Mount
24-VQFN Exposed Pad
24-QFN (5x5)
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3.2.3 EFM32TG210

The features of the EFM32TG210 is a subset of the feature set described in the EFM32TG Reference Manual. The following table de-

scribes device specific implementation of the features.

Table 3.3. EFM32TG210 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

CcMU 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 USO_TX, USO_RX. USO_CLK, US0_CS

USART1 Full configuration with 12S US1_TX, US1_RX, US1_CLK, US1_CS

LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration TIMO_CCJ2:0]

TIMER1 Full configuration TIM1_CCJ2:0]

RTC Full configuration NA

LETIMERO | Full configuration LETO_OI[1:0]

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CHI[1:0], ACMP0O_O

ACMP1 Full configuration ACMP1_CH][7:5], ACMP1_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:4]

DACO Full configuration DACO_OUTI[0], DACO_OUTXALT

OPAMP Full configuration Outputs: OPAMP_OUT0, OPAMP_OUTOALT, OPAMP_OUT1ALT,
OPAMP_OUT2, Inputs: OPAMP_P1, OPAMP_N1, OPAMP_P2

AES Full configuration NA

GPIO 24 pins Available pins are shown in 5.3.3 GPIO Pinout Overview

silabs.com | Building a more connected world.

Rev. 2.00 | 17




EFM32TG Data Sheet
System Summary

3.2.6 EFM32TG230

The features of the EFM32TG230 is a subset of the feature set described in the EFM32TG Reference Manual. The following table de-

scribes device specific implementation of the features.

Table 3.6. EFM32TG230 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

CcMU 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 USO_TX, USO_RX. USO_CLK, US0_CS

USART1 Full configuration with 12S US1_TX, US1_RX, US1_CLK, US1_CS

LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration TIMO_CCJ2:0]

TIMER1 Full configuration TIM1_CCJ[2:0]

RTC Full configuration NA

LETIMERO | Full configuration LETO_OI[1:0]

PCNTO Full configuration, 16-bit count register PCNTO_SI[1:0]

ACMPO Full configuration ACMPO_CH][7:0], ACMP0_O

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH][7:0]

DACO Full configuration DACO_OUTI[1:0], DACO_OUTXALT

OPAMP Full configuration Outputs: OPAMP_OUTx, OPAMP_OUTXALT, Inputs: OPAMP_Px,
OPAMP_NXx

AES Full configuration NA

GPIO 56 pins Available pins are shown in 5.6.3 GPIO Pinout Overview

silabs.com | Building a more connected world.
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4.6 Power Management

The EFM32TG requires the AVDD_x, VDD_DREG and I0VDD_x pins to be connected together (with optional filter) at the PCB level.
For practical schematic recommendations, please see the application note, AN0O002 EFM32 Hardware Design Considerations.

Table 4.5. Power Management

Parameter Test Condition

BOD threshold on falling exter- | Vgopextthr- 1.74 — 1.96 \Y,
nal supply voltage

BOD threshold on rising exter- | Vgopextthr+ — 1.85 1.98 \%
nal supply voltage

Power-on Reset (POR) thresh- | VpoRthr+ — — 1.98 \Y,
old on rising external supply

voltage

Delay from reset is released un- |tresgT Applies to Power-on Reset, Brown- — 163 — us
til program execution starts out Reset and pin reset.

Voltage regulator decoupling CDECOUPLE X5R capacitor recommended. Apply — 1 — uF
capacitor. between DECOUPLE pin and

GROUND

4.7 Flash

Table 4.6. Flash

Parameter Test Condition
Flash erase cycles before fail- | ECgLasH 20000 — — cycles
ure
Tamp<150°C 10000 — — h
Flash data retention RETFLASH Tam<85°C 10 — — years
Tams<70°C 20 — — years
Word (32-bit) programming time | tw_proc 20 — — us
Page erase time tp ERASE 20 20.4 20.8 ms
Device erase time tb ERASE 40 40.8 41.6 ms
Erase current IERASE — — 71 mA
Write current IWRITE — — 71 mA
Supply voltage during flash VELASH 1.98 — 3.8 \Y,
erase and write
Note:
1. Measured at 25°C

silabs.com | Building a more connected world. Rev. 2.00 | 32
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Parameter

Test Condition

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

SINADADG

1 MSamples/s, 12 bit, single — 58 — dB
ended, internal 1.25V reference

1 MSamples/s, 12 bit, single — 62 — dB
ended, internal 2.5V reference

1 MSamples/s, 12 bit, single — 64 — dB
ended, Vpp reference

1 MSamples/s, 12 bit, differen- — 60 — dB
tial, internal 1.25V reference

1 MSamples/s, 12 bit, differen- — 64 — dB
tial, internal 2.5V reference

1 MSamples/s, 12 bit, differen- — 54 — dB
tial, 5V reference

1 MSamples/s, 12 bit, differen- — 66 — dB
tial, Vpp reference

1 MSamples/s, 12 bit, differen- — 68 — dB
tial, 2xVpp reference

200 kSamples/s, 12 bit, single — 61 — dB
ended, internal 1.25V reference

200 kSamples/s, 12 bit, single — 65 — dB
ended, internal 2.5V reference

200 kSamples/s, 12 bit, single — 66 — dB
ended, Vpp reference

200 kSamples/s, 12 bit, differen- — 63 — dB
tial, internal 1.25V reference

200 kSamples/s, 12 bit, differen- — 66 — dB
tial, internal 2.5V reference

200 kSamples/s, 12 bit, differen- — 66 — dB
tial, 5V reference

200 kSamples/s, 12 bit, differen- 62 68 — dB
tial, Vpp reference

200 kSamples/s, 12 bit, differen- — 69 — dB
tial, 2xVpp reference
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QFN24 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
ACMPO_CHO USO_TX #5
TIMO_CC1 #4 LES_CHO #0
3 PCO DACO_OUTOALT #0/ US1_TX#0
PCNTO_SOIN #2 PRS_CH2 #0
OPAMP_OUTOALT 12C0_SDA #4
ACMPO_CH1 USO_RX #5
TIMO_CC2 #4 LES _CH1#0
4 PC1 DACO_OUTOALT #1/ US1_RX#0
PCNTO_S1IN #2 PRS_CH3 #0
OPAMP_OUTOALT 12C0_SCL #4
USO_TX #4
5 PB7 LFXTAL_P TIM1_CCO #3
US1_CLK #0
USO_RX #4
6 PB8 LFXTAL_N TIM1_CC1 #3
US1_CS #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin
7 RESETn . ; )
low during reset, and let the internal pull-up ensure that reset is released.
DACO_OuUTO0/ TIM1_CC2 #3
8 PB11
OPAMP_OUTO LETIMO_OUTO #1
9 AVDD_2 Analog power supply 2.
USO_CLK #4/5
10 PB13 HFXTAL_P
LEUO_TX #1
USO_CS #4/5
11 PB14 HFXTAL_N
LEUO_RX #1
12 AVDD_0 Analog power supply 0.
ADCO0_CH6 TIM1_CCO #4
US1_RX #2 LES_ALTEXO #0
13 PD6 DACO_P1/ LETIMO_OUTO #0
12C0_SDA #1 ACMPO_O #2
OPAMP_P1 PCNTO_SOIN #3
ADCO_CH7 TIM1_CC1 #4 CMU_CLKO #2
US1_TX #2
14 PD7 DACO_N1/ LETIMO_OUT1 #0 LES_ALTEX1 #0
12C0_SCL #1
OPAMP_N1 PCNTO_S1IN #3 ACMP1_O #2
15 VDD_DREG Power supply for on-chip voltage regulator.
16 DECOUPLE Decgup!e output for on-chip voltage regulator. An external capacitance of size CpgcoypLE is required
at this pin.
ACMP1_CH6
TIM1_CC1 #0
17 PC14 DACO_OUTI1ALT #2/ USO0_CS #3 LES _CH14 #0
PCNTO_S1IN #0
OPAMP_OUT1ALT
ACMP1_CH7
LES_CH15#0
18 PC15 DACO_OUT1ALT #3/ TIM1_CC2 #0 USO_CLK #3
DBG_SWO #1
OPAMP_OUT1ALT
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Alternate LOCATION
Functionality Description
TIM1_CCO PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCH1 PC14 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 Timer 1 Capture Compare input / output channel 2.
USO_CLK PE12 PC15 |PB13 |PB13 USARTO clock input / output.
USO_CS PE13 PC14 |PB14 |PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.
USO_RX PE12 | PB8 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
USO_TX PE13 |PB7 PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
US1_CLK PB7 PFO USART1 clock input / output.
US1_CS PB8 PF1 USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PC1 PD6 USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
US1_TX PCO PD7

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

5.2.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32TG110 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.6. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - - - | PAO
Port B - |PB14|PB13| - |PB11| - - | PB8 | PB7 | - - - - - - -
PortC  |PC15|PC14| - - - - - - - - - - - - | PC1 | PCO
Port D - - - - - - - - | PD7 | PD6 | - - - - - -
Port E - - |PE13|PE12| - - - - - - - - - - - -
Port F - - - - - - - - - - - - - | PF2 | PF1 | PFO
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Alternate LOCATION

Functionality Description
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

USO_TX PE10 PC11 |PE13 |PB7 PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).

US1_CLK PB7 PFO USART1 clock input / output.

US1_CS PB8 PF1 USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 PD6 USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

US1_TX PCO PD7
USART1 Synchronous mode Master Output / Slave
Input (MOSI).

5.4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32TG222 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.12. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - |PA10| PA9 | PAB | - - - - - | PA2 | PA1 | PAO
Port B - |PB14 PB13| - |PB11| - - | PB8 | PB7 | - - - - - - .
PortC |PC15|PC14|PC13| - |PC11|PC10| PC9 | PC8 | - - - | Pca | PC3 | PC2 | PC1 | PCO
Port D - - - - - - - - | PD7 | PD6 | PD5 | PD4 | - - - -
Port E - - | PE13| PE12 | PE11|PE10| - - - - - - - - - -
Port F - - - - - - - - - - | PF5 | PF4 | PF3 | PF2 | PF1 | PFO

5.4.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32TG222 is shown in the following figure.

PB11

PC4 +\_ OUTOALT

PCO
— PC1

I PC2
— PC3

PC13
PC14
PC15

- PD5

PD4

PD6

PD7

Figure 5.7. Opamp Pinout
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5.8 EFM32TG822 (TQFP48)

5.8.1 Pinout

The EFM32TG822 pinout is shown in the following figure and table. 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.
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Figure 5.14. EFM32TG822 Pinout (top view, not to scale)

Table 5.22. Device Pinout

Pin Alternate Functionality / Description

PC15
PC14
PC13
PE7
PE6
PE5
PE4

DECOUPLE
VDD_DREG

PD7
PD6
PD5

Pin # Pin Name Timers Communication
LEUO_RX #4 PRS_CHO #0
1 PAO LCD_SEG13 TIMO_CCO #0/1/4
12C0_SDA #0 GPIO_EM4WUO
CMU_CLK1 #0
2 PA1 LCD_SEG14 TIMO_CC1 #0/1 12C0_SCL #0
PRS_CH1 #0
3 PA2 LCD_SEG15 TIMO_CC2 #0/1 CMU_CLKO #0
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Alternate

Functionality

LOCATION

Description

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.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PC15 Note that this function is not enabled after reset, and
must be enabled by software to be used.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 | PE13 Pin can be used to wake the system up from EM4
HEXTAL N PB14 High Frequgncy Crysta_l negatllve pin. Also used as
— external optional clock input pin.
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 PF1 PE13 |12CO0 Serial Clock Line input / output.
12C0_SDA PAO PD6 PFO PE12 |12CO0 Serial Data input / output.
LCD voltage booster (optional), boost capacitor,
negative pin. If using the LCD voltage booster, con-
LCD_BCAP_N | PA13 nect a 22 nF capacitor between LCD_BCAP_N and
LCD_BCAP_P.
LCD voltage booster (optional), boost capacitor,
positive pin. If using the LCD voltage booster, con-
LCD_BCAP_P | PA12 nect a 22 nF capacitor between LCD_BCAP_N and
LCD_BCAP_P.
LCD voltage booster (optional), boost output. If us-
ing the LCD voltage booster, connect a 1 uF capaci-
tor between this pin and VSS.
LCD_BEXT PA14 An external LCD voltage may also be applied to this
pin if the booster is not enabled.
If AVDD is used directly as the LCD supply voltage,
this pin may be left unconnected or used as a GPIO.
LCD_COMO PE4 LCD driver common line number 0.
LCD_COM1 PE5 LCD driver common line number 1.
LCD_COM2 PE6 LCD driver common line number 2.
LCD_COM3 PE7 LCD driver common line number 3.
LCD segment line 0. Segments 0, 1, 2 and 3 are
LCD_SEGO PF2 controlled by SEGENO.
LCD segment line 1. Segments 0, 1, 2 and 3 are
LCD_SEG1 PF3 controlled by SEGENO.
LCD segment line 2. Segments 0, 1, 2 and 3 are
LCD_SEG2 PF4 controlled by SEGENO.
LCD_SEG3 PE5 LCD segment line 3. Segments 0, 1, 2 and 3 are

controlled by SEGENO.
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LCD segment line 6. Segments 4, 5, 6 and 7 are

LCD_SEG6 PE10 controlled by SEGEN1.
LCD segment line 7. Segments 4, 5, 6 and 7 are
LCD_SEG7 PET1 controlled by SEGENT1.
LCD segment line 8. Segments 8, 9, 10 and 11 are
LCD_SEG8 PE12 controlled by SEGEN2.
LCD segment line 9. Segments 8, 9, 10 and 11 are
LCD_SEG9 PE13 controlled by SEGEN2.
LCD segment line 13. Segments 12, 13, 14 and 15
LCD_SEG13 | PAD are controlled by SEGEN3.
LCD segment line 14. Segments 12, 13, 14 and 15
LCD_SEG14 PAT are controlled by SEGENS.
LCD segment line 15. Segments 12, 13, 14 and 15
LCD_SEG15 PA2 are controlled by SEGENS.
LCD segment line 20. Segments 20, 21, 22 and 23
tgg—gg‘\;ﬁ)/ PB3 are controlled by SEGENS. This pin may also be
- used as LCD COM line 4
LCD segment line 21. Segments 20, 21, 22 and 23
tgg—ggcl\;/lz;/ PB4 are controlled by SEGENS5. This pin may also be
- used as LCD COM line 5
LCD segment line 22. Segments 20, 21, 22 and 23
tgg—ggﬁ?l PB5 are controlled by SEGENS5. This pin may also be
- used as LCD COM line 6
LCD segment line 23. Segments 20, 21, 22 and 23
tgg—ggﬁ?/ PB6 are controlled by SEGENS5. This pin may also be
- used as LCD COM line 7
LES_ALTEXO PD6 LESENSE alternate exite output 0.
LES_ALTEX1 PD7 LESENSE alternate exite output 1.
LES_ALTEX5 PE11 LESENSE alternate exite output 5.
LES_ALTEX6 PE12 LESENSE alternate exite output 6.
LES_ALTEX7 PE13 LESENSE alternate exite output 7.
LES_CH4 PC4 LESENSE channel 4.
LES_CH13 PC13 LESENSE channel 13.
LES_CH14 PC14 LESENSE channel 14.
LES_CH15 PC15 LESENSE channel 15.
LETIMO_OUTO |PD6 PB11 |PFO PC4 Low Energy Timer LETIMO, output channel 0.
LETIMO_OUT1 |PD7 PF1 Low Energy Timer LETIMO, output channel 1.
LEUO_RX PD5 PB14 PF1 PAO LEUARTO Receive input.
LEUO TX PD4 PB13 PFO PE2 LEUARTO Transmit output.. Al§o used as receive in-
- put in half duplex communication.
Low Frequency Crystal (typically 32.768 kHz) nega-
LFXTAL_N PB8 tive pin. Also used as an optional external clock in-

put pin.
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LEXTAL P PBR7 L_ow Erequency Crystal (typically 32.768 kHz) posi-
- tive pin.
PCNTO_SOIN PC13 PD6 Pulse Counter PCNTO input number O.
PCNTO_S1IN PC14 PD7 Pulse Counter PCNTO input number 1.
PRS_CHO PAO PF3 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PA1 PF4 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PF5 Peripheral Reflex System PRS, channel 2.
TIMO_CCO PAO PAO PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CCH1 PA1 PA1 PF1 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PF2 Timer 0 Capture Compare input / output channel 2.
TIM1_CCO PC13 |PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 |PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 PB11 |PC13 Timer 1 Capture Compare input / output channel 2.
USO0_CLK PE12 |PE5 PC15 |PB13 |PB13 USARTO clock input / output.
USO0_CS PE13 |PE4 PC14 |PB14 |PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.
US0_RX PE11 | PE6 PE12 |\ PB8 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
US0_TX PE10 |PE7 PE13 |PB7
USARTO Synchronous mode Master Output / Slave
Input (MOSI).
US1_CLK PB7 PFO USART1 clock input / output.
US1_CS PB8 PF1 USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PD6 USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.
US1_TX PD7
USART1 Synchronous mode Master Output / Slave
Input (MOSI).
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OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OuUT0/ PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
DACO_OUTOAL
T/ PDO Digital to Analog Converter DACO_OUTOALT /
OPAMP_OUTO OPAMP alternative output for channel 0.
ALT
DACO_OUT1/ PB12 Digital to Analog Converter DACO_OUT1 /OPAMP
OPAMP_OUT1 output channel number 1.
DACO_OUT1AL
T/ Digital to Analog Converter DACO_OUT1ALT /
opamp_ouT1 |FC12 [PC13 |PC14 PC15 | PD1 OPAMP alternative output for channel 1.
ALT
OPAMP_OUT2 |PD5 PDO Operational Amplifier 2 output.
DACO_PO/ . e e
OPAMP_PO PC4 Operational Amplifier 0 external positive input.
DACO_P1/ . . e
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.
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.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PC15 Note that this function is not enabled after reset, and
must be enabled by software to be used.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU1 | PA6 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 | PE13 Pin can be used to wake the system up from EM4
HEXTAL N PB14 High Frequgncy Crysta! negat]ve pin. Also used as
— external optional clock input pin.
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 PC7 PF1 PE13 |12C0 Serial Clock Line input / output.
12C0_SDA PAO PD6 PC6 PFO PE12 |12CO0 Serial Data input / output.
LCD voltage booster (optional), boost capacitor,
LCD_BCAP N |PA13 negative pin. If using the LCD voltage booster, con-

nect a 22 nF capacitor between LCD_BCAP_N and
LCD_BCAP_P.
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Figure 9.4. QFN64 PCB Stencil Design

Table 9.4. QFN64 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm) Symbol Dim. (mm)
a 0.75 e 8.90
b 0.22 X 2.70
c 0.50 y 2.70
d 8.90 z 0.80

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 Pin Definitions.
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9.3 QFN64 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 9.5. Example Chip Marking (Top View)
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Figure 11.4. TQFP64 PCB Stencil Design

Table 11.4. TQFP64 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.50
b 0.20
c 0.50
d 11.50
e 11.50

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 Pin Definitions.
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