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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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Module Configuration Pin Connections

VCMP Full configuration NA

ADC0 Full configuration ADC0_CH[7:0]

DAC0 Full configuration DAC0_OUT[1:0], DAC0_OUTxALT

OPAMP Full configuration Outputs: OPAMP_OUTx, OPAMP_OUTxALT, Inputs: OPAMP_Px,
OPAMP_Nx

AES Full configuration NA

GPIO 90 pins Available pins are shown in 5.4.3 GPIO Pinout Overview
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Figure 3.3.  System Address Space with Peripheral Listing
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Parameter Symbol Test Condition Min Typ Max Unit

Voltage drift VHFRCO_DRIFT fHFRCO = 28 MHz — 10768 — ppm/V

fHFRCO = 21 MHz — 8939 — ppm/V

fHFRCO = 14 MHz — 8040 — ppm/V

fHFRCO = 11 MHz — 7719 — ppm/V

fHFRCO = 6.6 MHz — 8491 — ppm/V

fHFRCO = 1.2 MHz — -124035 — ppm/V

Temperature drift THFRCO_DRIFT fHFRCO = 28 MHz — 91 — ppm/°C

fHFRCO = 21 MHz — 88 — ppm/°C

fHFRCO = 14 MHz — 43 — ppm/°C

fHFRCO = 11 MHz — 50 — ppm/°C

fHFRCO = 6.6 MHz — -50 — ppm/°C

fHFRCO = 1.2 MHz — 83 — ppm/°C

Frequency step for LSB
change in TUNING value

TUNESTEPHFRCO — 0.33 — %

Note:
1. For devices with prod. rev. < 19, Typ = 7MHz and Min/Max values not applicable.
2. For devices with prod. rev. < 19, Typ = 1MHz and Min/Max values not applicable.
3. The TUNING field in the CMU_HFRCOCTRL register may be used to adjust the HFRCO frequency. There is enough adjustment

range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and temperature.
By using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the TUNING bits and
the frequency band to maintain the HFRCO frequency at any arbitrary value between 7 MHz and 28 MHz across operating condi-
tions.

 

Figure 4.17.  Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 4.18.  Calibrated HFRCO 7 MHz Band Frequency vs Supply Voltage and Temperature

Figure 4.19.  Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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4.11  Digital Analog Converter (DAC)

Table 4.15.  DAC

Parameter Symbol Test Condition Min Typ Max Unit

Output voltage range VDACOUT VDD voltage reference, single ended 0 — VDD V

VDD voltage reference, differential -VDD — VDD V

Output common mode voltage
range

VDACCM 0 — VDD V

Active current including referen-
ces for 2 channels

IDAC 500 kSamples/s, 12 bit — 4001 — µA

100 kSamples/s, 12 bit — 2001 — µA

1 kSamples/s 12 bit NORMAL — 171 — µA

Sample rate SRDAC — — 500 ksamples/
s

DAC clock frequency fDAC Continuous Mode — — 1000 kHz

Sample/Hold Mode — — 250 kHz

Sample/Off Mode — — 250 kHz

Clock cyckles per conversion CYCDAC-

CONV

— 2 — cycles

Conversion time tDACCONV 2 — — µs

Settling time tDACSET-

TLE

— 5 — µs

Signal to Noise Ratio (SNR) SNRDAC 500 kSamples/s, 12 bit, single ended,
internal 1.25V reference

— 58 — dB

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

— 59 — dB

500 kSamples/s, 12 bit, differential, in-
ternal 1.25V reference

— 58 — dB

500 kSamples/s, 12 bit, differential, in-
ternal 2.5V reference

— 58 — dB

500 kSamples/s, 12 bit, differential,
VDD reference

— 59 — dB

Signal to Noisepulse Distortion
Ratio (SNDR)

SNDRDAC 500 kSamples/s, 12 bit, single ended,
internal 1.25V reference

— 57 — dB

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

— 54 — dB

500 kSamples/s, 12 bit, differential, in-
ternal 1.25V reference

— 56 — dB

500 kSamples/s, 12 bit, differential, in-
ternal 2.5V reference

— 53 — dB

500 kSamples/s, 12 bit, differential,
VDD reference

— 55 — dB

EFM32LG Data Sheet
Electrical Characteristics

silabs.com | Building a more connected world. Rev. 2.00  |  94



4.13  Analog Comparator (ACMP)

Table 4.17.  ACMP

Parameter Symbol Test Condition Min Typ Max Unit

Input voltage range VACMPIN 0 — VDD V

Input bias current I ACMPBIASIN VSS < VIN < VDD -40 — 40 nA

Input offset current IACMPOFFSETIN VSS < VIN < VDD -40 — 40 nA

ACMP Common Mode voltage
range

VACMPCM 0 — VDD V

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

— 0.11 0.41 µA

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

— 2.871 151 µA

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

— 1951 5201 µA

BIASPROG=0b0100, FULL-
BIAS=0, HALFBIAS=1 in
ACMPn_CTRL register

— 0.81 2.21 µA

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

— 2.71 8.11 µA

Current consumption of internal
voltage reference

IACMPREF Internal voltage reference off.
Using external voltage refer-
ence

— 0 — µA

Internal voltage reference — 5 — µA
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Parameter Symbol Min Typ Max Unit

SCLK to MISO tSCLK_MI 1 2 -264 + tHFPERCLK — -234 + 2 × tHFPERCLK ns

Note:
1. Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2. Measurement done at 10% and 90% of VDD (figure shows 50% of VDD)

 

4.19  Digital Peripherals

Table 4.32.  Digital Peripherals

Parameter Symbol Test Condition Min Typ Max Unit

USART current IUSART USART idle current, clock enabled — 4.0 — µA/MHz

UART current IUART UART idle current, clock enabled — 3.8 — µA/MHz

LEUART current ILEUART LEUART idle current, clock enabled — 194.0 — nA

I2C current II2C I2C idle current, clock enabled — 7.6 — µA/MHz

TIMER current ITIMER TIMER_0 idle current, clock enabled — 6.5 — µA/MHz

LETIMER current ILETIMER LETIMER idle current, clock enabled — 85.8 — nA

PCNT current IPCNT PCNT idle current, clock enabled — 91.4 — nA

RTC current IRTC RTC idle current, clock enabled — 54.6 — nA

LCD current ILCD LCD idle current, clock enabled — 72.7 — nA

AES current IAES AES idle current, clock enabled — 1.8 — µA/MHz

GPIO current IGPIO GPIO idle current, clock enabled — 3.4 — µA/MHz

EBI current IEBI EBI idle current, clock enabled — 6.5 — µA/MHz

PRS current IPRS PRS idle current — 3.9 — µA/MHz

DMA current IDMA Clock enable — 10.9 — µA/MHz

LE Peripheral Interface Clock
current

ILFCLK Using LFXO, LFA clock tree — 12.2 — µA/MHz

Using LFXO, LFB clock tree — 4.3 — µA/MHz

EFM32LG Data Sheet
Electrical Characteristics

silabs.com | Building a more connected world. Rev. 2.00  |  122



QFN64 Pin# and Name Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

46 PC13
ACMP1_CH5

DAC0_OUT1ALT #1/
OPAMP_OUT1ALT

TIM0_CDTI0 #1/3
TIM1_CC0 #0
TIM1_CC2 #4

PCNT0_S0IN #0

LES_CH13 #0

47 PC14
ACMP1_CH6

DAC0_OUT1ALT #2/
OPAMP_OUT1ALT

TIM0_CDTI1 #1/3
TIM1_CC1 #0

PCNT0_S1IN #0
US0_CS #3 LES_CH14 #0

48 PC15
ACMP1_CH7

DAC0_OUT1ALT #3/
OPAMP_OUT1ALT

TIM0_CDTI2 #1/3
TIM1_CC2 #0 US0_CLK #3 LES_CH15 #0

DBG_SWO #1

49 PF0 TIM0_CC0 #5 LE-
TIM0_OUT0 #2

US1_CLK #2 LEU0_TX
#3 I2C0_SDA #5 DBG_SWCLK #0/1/2/3

50 PF1 TIM0_CC1 #5 LE-
TIM0_OUT1 #2

US1_CS #2 LEU0_RX
#3 I2C0_SCL #5

DBG_SWDIO #0/1/2/3
GPIO_EM4WU3

51 PF2 TIM0_CC2 #5 LEU0_TX #4
ACMP1_O #0
DBG_SWO #0

GPIO_EM4WU4

52 PF3 TIM0_CDTI0 #2/5 PRS_CH0 #1 ETM_TD3
#1

53 PF4 TIM0_CDTI1 #2/5 PRS_CH1 #1

54 PF5 TIM0_CDTI2 #2/5 PRS_CH2 #1

55 IOVDD_5 Digital IO power supply 5.

56 PE8 PCNT2_S0IN #1 PRS_CH3 #1

57 PE9 PCNT2_S1IN #1

58 PE10 TIM1_CC0 #1 US0_TX #0 BOOT_TX

59 PE11 TIM1_CC1 #1 US0_RX #0 LES_ALTEX5 #0
BOOT_RX

60 PE12 TIM1_CC2 #1 US0_RX #3 US0_CLK
#0 I2C0_SDA #6

CMU_CLK1 #2
LES_ALTEX6 #0

61 PE13 US0_TX #3 US0_CS #0
I2C0_SCL #6

LES_ALTEX7 #0
ACMP0_O #0

GPIO_EM4WU5

62 PE14 TIM3_CC0 #0 LEU0_TX #2

63 PE15 TIM3_CC1 #0 LEU0_RX #2

64 PA15 TIM3_CC2 #0
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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 0 1 2 3 4 5 6 Description

ACMP0_CH0 PC0 Analog comparator ACMP0, channel 0.

ACMP0_CH1 PC1 Analog comparator ACMP0, channel 1.

ACMP0_CH2 PC2 Analog comparator ACMP0, channel 2.

ACMP0_CH3 PC3 Analog comparator ACMP0, channel 3.

ACMP0_CH4 PC4 Analog comparator ACMP0, channel 4.

ACMP0_CH5 PC5 Analog comparator ACMP0, channel 5.

ACMP0_CH6 PC6 Analog comparator ACMP0, channel 6.

ACMP0_CH7 PC7 Analog comparator ACMP0, channel 7.

ACMP0_O PE13 PD6 Analog comparator ACMP0, digital output.

ACMP1_CH0 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 PD7 Analog comparator ACMP1, digital output.

ADC0_CH0 PD0 Analog to digital converter ADC0, input channel
number 0.

ADC0_CH1 PD1 Analog to digital converter ADC0, input channel
number 1.

ADC0_CH2 PD2 Analog to digital converter ADC0, input channel
number 2.

ADC0_CH3 PD3 Analog to digital converter ADC0, input channel
number 3.

ADC0_CH4 PD4 Analog to digital converter ADC0, input channel
number 4.

ADC0_CH5 PD5 Analog to digital converter ADC0, input channel
number 5.

ADC0_CH6 PD6 Analog to digital converter ADC0, input channel
number 6.
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LQFP100 Pin# and
Name Pin Alternate Functionality / Description

Pin # Pin Name Analog EBI Timers Communication Other

26 PA7 EBI_CSTFT #0/1/2

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

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

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

30 PA11 EBI_HSNC #0/1/2

31 IOVDD_2 Digital IO power supply 2.

32 VSS Ground.

33 PA12 EBI_A00 #0/1/2 TIM2_CC0 #1

34 PA13 EBI_A01 #0/1/2 TIM2_CC1 #1

35 PA14 EBI_A02 #0/1/2 TIM2_CC2 #1

36 RESETn Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
during reset, and let the internal pull-up ensure that reset is released.

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

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

39 PB11 DAC0_OUT0 /
OPAMP_OUT0

TIM1_CC2 #3 LE-
TIM0_OUT0 #1 I2C1_SDA #1

40 PB12 DAC0_OUT1 /
OPAMP_OUT1 LETIM0_OUT1 #1 I2C1_SCL #1

41 AVDD_1 Analog power supply 1.

42 PB13 HFXTAL_P US0_CLK #4/5
LEU0_TX #1

43 PB14 HFXTAL_N US0_CS #4/5
LEU0_RX #1

44 IOVDD_3 Digital IO power supply 3.

45 AVDD_0 Analog power supply 0.

46 PD0

ADC0_CH0
DAC0_OUT0ALT

#4/
OPAMP_OUT0ALT
OPAMP_OUT2 #1

PCNT2_S0IN #0 US1_TX #1

47 PD1

ADC0_CH1
DAC0_OUT1ALT

#4/
OPAMP_OUT1ALT

TIM0_CC0 #3
PCNT2_S1IN #0 US1_RX #1 DBG_SWO #2

48 PD2 ADC0_CH2 EBI_A27 #0/1/2 TIM0_CC1 #3 USB_DMPU #0
US1_CLK #1 DBG_SWO #3

49 PD3 ADC0_CH3
OPAMP_N2 TIM0_CC2 #3 US1_CS #1 ETM_TD1 #0/2

50 PD4 ADC0_CH4
OPAMP_P2 LEU0_TX #0 ETM_TD2 #0/2

51 PD5 ADC0_CH5
OPAMP_OUT2 #0 LEU0_RX #0 ETM_TD3 #0/2

EFM32LG Data Sheet
Pin Definitions

silabs.com | Building a more connected world. Rev. 2.00  |  145



Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

ADC0_CH7 PD7 Analog to digital converter ADC0, input channel
number 7.

BOOT_RX PE11 Bootloader RX.

BOOT_TX PE10 Bootloader TX.

BU_STAT PE3 Backup Power Domain status, whether or not the
system is in backup mode

BU_VIN PD8 Battery input for Backup Power Domain

BU_VOUT PE2 Power output for Backup Power Domain

CMU_CLK0 PA2 PC12 PD7 Clock Management Unit, clock output number 0.

CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.

OPAMP_N0 PC5 Operational Amplifier 0 external negative input.

OPAMP_N1 PD7 Operational Amplifier 1 external negative input.

OPAMP_N2 PD3 Operational Amplifier 2 external negative input.

DAC0_OUT0 /
OPAMP_OUT0 PB11 Digital to Analog Converter DAC0_OUT0 /OPAMP

output channel number 0.

DAC0_OUT0ALT /
OPAMP_OUT0A
LT

PC0 PC1 PC2 PC3 PD0 Digital to Analog Converter DAC0_OUT0ALT /
OPAMP alternative output for channel 0.

DAC0_OUT1 /
OPAMP_OUT1 PB12 Digital to Analog Converter DAC0_OUT1 /OPAMP

output channel number 1.

DAC0_OUT1ALT /
OPAMP_OUT1A
LT

PC12 PC13 PC14 PC15 PD1 Digital to Analog Converter DAC0_OUT1ALT /
OPAMP alternative output for channel 1.

OPAMP_OUT2 PD5 PD0 Operational Amplifier 2 output.

OPAMP_P0 PC4 Operational Amplifier 0 external positive input.

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 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.
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

US1_TX PC0 PD0 PD7

USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

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

US2_CLK PC4 USART2 clock input / output.

US2_CS PC5 USART2 chip select input / output.

US2_RX PC3
USART2 Asynchronous Receive.

USART2 Synchronous mode Master Input / Slave
Output (MISO).

US2_TX PC2

USART2 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

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

USB_DM PF10 USB D- pin.

USB_DMPU PD2 USB D- Pullup control.

USB_DP PF11 USB D+ pin.

USB_ID PF12 USB ID pin. Used in OTG mode.

USB_VBUS USB_V
BUS USB 5 V VBUS input.

USB_VBUSEN PF5 USB 5 V VBUS enable.

USB_VREGI USB_V
REGI USB Input to internal 3.3 V regulator

USB_VREGO USB_V
REGO

USB Decoupling for internal 3.3 V USB regulator
and regulator output

5.7.3  GPIO Pinout Overview

The specific GPIO pins available in EFM32LG332 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 5.21.  GPIO Pinout

Port Pin
15

Pin
14

Pin
13

Pin
12

Pin
11

Pin
10

Pin 9 Pin 8 Pin 7 Pin 6 Pin 5 Pin 4 Pin 3 Pin 2 Pin 1 Pin 0

Port A - - - - - PA10 PA9 PA8 - - PA5 PA4 PA3 PA2 PA1 PA0

Port B - PB14 PB13 - PB11 - - PB8 PB7 - - - - - - -

Port C - - - - PC11 PC10 PC9 PC8 PC7 PC6 PC5 PC4 PC3 PC2 PC1 PC0

Port D - - - - - - - PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PD0

Port E PE15 PE14 PE13 PE12 PE11 PE10 PE9 PE8 - - - - - - - -

Port F - - - PF12 PF11 PF10 - - - - PF5 - - PF2 PF1 PF0
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BGA112 Pin# and
Name Pin Alternate Functionality / Description

Pin # Pin Name Analog EBI Timers Communication Other

A3 PE12 EBI_AD04 #0/1/2 TIM1_CC2 #1
US0_RX #3
US0_CLK #0
I2C0_SDA #6

CMU_CLK1 #2
LES_ALTEX6 #0

A4 PE9 EBI_AD01 #0/1/2 PCNT2_S1IN #1

A5 PD10 EBI_CS1 #0/1/2

A6 PF7 EBI_BL1 #0/1/2 TIM0_CC1 #2 U0_RX #0

A7 PF5 EBI_REn #0/2 TIM0_CDTI2 #2/5 USB_VBUSEN #0 PRS_CH2 #1

A8 PF12 USB_ID

A9 PE4 EBI_A11 #0/1/2 US0_CS #1

A10 PF10 U1_TX #1 USB_DM

A11 PF11 U1_RX #1 USB_DP

B1 PA15 EBI_AD08 #0/1/2 TIM3_CC2 #0

B2 PE13 EBI_AD05 #0/1/2
US0_TX #3
US0_CS #0

I2C0_SCL #6

LES_ALTEX7 #0
ACMP0_O #0

GPIO_EM4WU5

B3 PE11 EBI_AD03 #0/1/2 TIM1_CC1 #1 US0_RX #0 LES_ALTEX5 #0
BOOT_RX

B4 PE8 EBI_AD00 #0/1/2 PCNT2_S0IN #1 PRS_CH3 #1

B5 PD11 EBI_CS2 #0/1/2

B6 PF8 EBI_WEn #1 TIM0_CC2 #2 ETM_TCLK #1

B7 PF6 EBI_BL0 #0/1/2 TIM0_CC0 #2 U0_TX #0

B8 USB_VBUS USB 5.0 V VBUS input.

B9 PE5 EBI_A12 #0/1/2 US0_CLK #1

B10 USB_VREGI

B11 USB_VREGO

C1 PA1 EBI_AD10 #0/1/2 TIM0_CC1 #0/1 I2C0_SCL #0 CMU_CLK1 #0
PRS_CH1 #0

C2 PA0 EBI_AD09 #0/1/2 TIM0_CC0 #0/1/4 LEU0_RX #4
I2C0_SDA #0

PRS_CH0 #0
GPIO_EM4WU0

C3 PE10 EBI_AD02 #0/1/2 TIM1_CC0 #1 US0_TX #0 BOOT_TX

C4 PD13 ETM_TD1 #1

C5 PD12 EBI_CS3 #0/1/2

C6 PF9 EBI_REn #1 ETM_TD0 #1

C7 VSS Ground.

C8 PF2 EBI_ARDY #0/1/2 TIM0_CC2 #5 LEU0_TX #4
ACMP1_O #0
DBG_SWO #0

GPIO_EM4WU4

C9 PE6 EBI_A13 #0/1/2 US0_RX #1

C10 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 US0_RX #2 LES_CH10 #0
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BGA112 Pin# and
Name Pin Alternate Functionality / Description

Pin # Pin Name Analog EBI Timers Communication Other

L10 AVDD_0 Analog power supply 0.

L11 PD0

ADC0_CH0
DAC0_OUT0ALT

#4/
OPAMP_OUT0ALT
OPAMP_OUT2 #1

PCNT2_S0IN #0 US1_TX #1
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

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

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

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

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

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

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

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

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

EBI_ARDY PF2 PF2 PF2 External Bus Interface (EBI) Hardware Ready
Control input.

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

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

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

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

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

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

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

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

EBI_DTEN PA9 PA9 PA9 External Bus Interface (EBI) TFT Data Enable pin.

EBI_HSNC PA11 PA11 PA11 External Bus Interface (EBI) TFT Horizontal Syn-
chronization pin.

EBI_NANDREn PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable
output.

EBI_NANDWEn PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable
output.

EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.

EBI_VSNC PA10 PA10 PA10 External Bus Interface (EBI) TFT Vertical Synchro-
nization pin.

EBI_WEn PF4 PF8 PF4 External Bus Interface (EBI) Write Enable output.

ETM_TCLK PD7 PF8 PC6 PA6 Embedded Trace Module ETM clock .

ETM_TD0 PD6 PF9 PC7 PA2 Embedded Trace Module ETM data 0.

ETM_TD1 PD3 PD13 PD3 PA3 Embedded Trace Module ETM data 1.
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Alternate LOCATION

Functionality 0 1 2 3 4 5 6 Description

LCD_SEG1 PF3 LCD segment line 0. Segments 0, 1, 2 and 3 are
controlled by SEGEN0.

LCD_SEG2 PF4 LCD segment line 0. Segments 0, 1, 2 and 3 are
controlled by SEGEN0.

LCD_SEG3 PF5 LCD segment line 3. Segments 0, 1, 2 and 3 are
controlled by SEGEN0.

LCD_SEG4 PE8 LCD segment line 4. Segments 4, 5, 6 and 7 are
controlled by SEGEN1.

LCD_SEG5 PE9 LCD segment line 5. Segments 4, 5, 6 and 7 are
controlled by SEGEN1.

LCD_SEG6 PE10 LCD segment line 6. Segments 4, 5, 6 and 7 are
controlled by SEGEN1.

LCD_SEG7 PE11 LCD segment line 7. Segments 4, 5, 6 and 7 are
controlled by SEGEN1.

LCD_SEG8 PE12 LCD segment line 8. Segments 8, 9, 10 and 11 are
controlled by SEGEN2.

LCD_SEG9 PE13 LCD segment line 9. Segments 8, 9, 10 and 11 are
controlled by SEGEN2.

LCD_SEG10 PE14 LCD segment line 10. Segments 8, 9, 10 and 11 are
controlled by SEGEN2.

LCD_SEG11 PE15 LCD segment line 11. Segments 8, 9, 10 and 11 are
controlled by SEGEN2.

LCD_SEG12 PA15 LCD segment line 12. Segments 12, 13, 14 and 15
are controlled by SEGEN3.

LCD_SEG13 PA0 LCD segment line 13. Segments 12, 13, 14 and 15
are controlled by SEGEN3.

LCD_SEG14 PA1 LCD segment line 14. Segments 12, 13, 14 and 15
are controlled by SEGEN3.

LCD_SEG15 PA2 LCD segment line 15. Segments 12, 13, 14 and 15
are controlled by SEGEN3.

LCD_SEG16 PA3 LCD segment line 16. Segments 16, 17, 18 and 19
are controlled by SEGEN4.

LCD_SEG17 PA4 LCD segment line 17. Segments 16, 17, 18 and 19
are controlled by SEGEN4.

LCD_SEG18 PA5 LCD segment line 18. Segments 16, 17, 18 and 19
are controlled by SEGEN4.

LCD_SEG19 PA6 LCD segment line 19. Segments 16, 17, 18 and 19
are controlled by SEGEN4.

LCD_SEG20/
LCD_COM4 PB3

LCD segment line 20. Segments 20, 21, 22 and 23
are controlled by SEGEN5. This pin may also be
used as LCD COM line 4

LCD_SEG21/
LCD_COM5 PB4

LCD segment line 21. Segments 20, 21, 22 and 23
are controlled by SEGEN5. This pin may also be
used as LCD COM line 5
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5.14.4  Opamp Pinout Overview

The specific opamp terminals available in EFM32LG880 is shown in the following figure.
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Figure 5.28.  Opamp Pinout
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Water Pads and Coordinates Pad Alternative Functionality / Description

Pad
#

Pad Name X (µm) Y (µm) Analog EBI Timers Communica-
tion

Other

67 VDD_DREG 2065.0 -1218.8 Power supply for on-chip voltage regulator.

68 IOVDD_4 2065.0 -1119.8 Digital IO power supply 4.

69 DEC_0 2065.0 -1018.9 Decouple output for on-chip voltage regulator.

70 DEC_1 2065.0 -925.3 Decouple output for on-chip voltage regulator.

71 DEC_2 2065.0 -847.7 Decouple output for on-chip voltage regulator.

72 NC 2065.0 -356.4 Do not connect.

73 IOVSS_4 2065.0 -265.5 Digital IO ground 4.

74 PE0 2065.0 -181.4 EBI_A07 #0/1/2 TIM3_CC0 #1
PCNT0_S0IN

#1

U0_TX #1
I2C1_SDA #2

75 PE1 2065.0 -93.2 EBI_A08 #0/1/2 TIM3_CC1 #1
PCNT0_S1IN

#1

U0_RX #1
I2C1_SCL #2

76 PE2 2065.0 -1.1 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 U1_TX #3 ACMP0_O #1

77 PE3 2065.0 91.1 BU_STAT EBI_A10 #0 U1_RX #3 ACMP1_O #1

78 PE4 2065.0 182.6 LCD_COM0 EBI_A11 #0/1/2 US0_CS #1

79 PE5 2065.0 302.4 LCD_COM1 EBI_A12 #0/1/2 US0_CLK #1

80 PE6 2065.0 406.9 LCD_COM2 EBI_A13 #0/1/2 US0_RX #1

81 PE7 2065.0 519.2 LCD_COM3 EBI_A14 #0/1/2 US0_TX #1

82 PC8 2065.0 625.8 ACMP1_CH0 EBI_A15 #0/1/2 TIM2_CC0 #2 US0_CS #2 LES_CH8 #0

83 PC9 2065.0 714.3 ACMP1_CH1 EBI_A09 #1/2 TIM2_CC1 #2 US0_CLK #2 LES_CH9 #0
GPIO_EM4WU

2

84 PC10 2065.0 819.1 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 US0_RX #2 LES_CH10 #0

85 PC11 2065.0 905.1 ACMP1_CH3 EBI_ALE #1/2 US0_TX #2 LES_CH11 #0

86 PC12 2065.0 1027.7 ACMP1_CH4
DAC0_OUT1AL

T #0/
OPAMP_OUT1

ALT

U1_TX #0 CMU_CLK0 #1
LES_CH12 #0

87 PC13 2065.0 1131.8 ACMP1_CH5
DAC0_OUT1AL

T #1/
OPAMP_OUT1

ALT

TIM0_CDTI0
#1/3 TIM1_CC0
#0 TIM1_CC2

#4
PCNT0_S0IN

#0

U1_RX #0 LES_CH13 #0

88 USB_VREGI_0 2065.0 1237.6 USB input to internal 3.3 V regulator.

89 USB_VREGI_1 2065.0 1314.6 USB input to internal 3.3 V regulator.

90 USB_VRE-
GO_0

2065.0 1393.0 USB decoupling for internal 3.3 V USB regulator and regulator output.

91 USB_VRE-
GO_1

2065.0 1470.4 USB decoupling for internal 3.3 V USB regulator and regulator output.
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BGA112 Pin# and
Name Pin Alternate Functionality / Description

Pin # Pin Name Analog EBI Timers Communication Other

C11 PC11 ACMP1_CH3 EBI_ALE #1/2 US0_TX #2 LES_CH11 #0

D1 PA3 LCD_SEG16 EBI_AD12 #0/1/2 TIM0_CDTI0 #0 U0_TX #2 LES_ALTEX2 #0
ETM_TD1 #3

D2 PA2 LCD_SEG15 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 LCD_SEG28 EBI_CS0 #0/1/2

D7 IOVDD_5 Digital IO power supply 5.

D8 PF1 TIM0_CC1 #5 LE-
TIM0_OUT1 #2

US1_CS #2
LEU0_RX #3
I2C0_SCL #5

DBG_SWDIO
#0/1/2/3

GPIO_EM4WU3

D9 PE7 LCD_COM3 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 LCD_SEG19 EBI_AD15 #0/1/2 LEU1_RX #1 ETM_TCLK #3
GPIO_EM4WU1

E2 PA5 LCD_SEG18 EBI_AD14 #0/1/2 TIM0_CDTI2 #0 LEU1_TX #1 LES_ALTEX4 #0
ETM_TD3 #3

E3 PA4 LCD_SEG17 EBI_AD13 #0/1/2 TIM0_CDTI1 #0 U0_RX #2 LES_ALTEX3 #0
ETM_TD2 #3

E4 PB0 LCD_SEG32 EBI_A16 #0/1/2 TIM1_CC0 #2

E8 PF0 TIM0_CC0 #5 LE-
TIM0_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 LCD_SEG33 EBI_A17 #0/1/2 TIM1_CC1 #2

F2 PB2 LCD_SEG34 EBI_A18 #0/1/2 TIM1_CC2 #2

F3 PB3 LCD_SEG20/
LCD_COM4 EBI_A19 #0/1/2 PCNT1_S0IN #1 US2_TX #1

F4 PB4 LCD_SEG21/
LCD_COM5 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

EFM32LG Data Sheet
Pin Definitions

silabs.com | Building a more connected world. Rev. 2.00  |  385



11.  QFN64 Package Specifications

11.1  QFN64 Package Dimensions

R
ev

: 9
8S

P
P

64
04

8A
_X

O
1_

08
M

A
R

20
11

16

1732

33

64

1

49

48

m

m

Figure 11.1.  QFN64

Note:
1. Dimensioning & tolerancing confirm to ASME Y14.5M-1994.
2. All dimensions are in millimeters. Angles are in degrees.
3. Dimension 'b' applies to metallized terminal and is measured between 0.25 mm and 0.30 mm fromthe terminal tip. Dimension L1

represents terminal full back from package edge up to 0.1 mm isacceptable.
4. Coplanarity applies to the exposed heat slug as well as the terminal.
5. Radius on terminal is optional.

 

Table 11.1.  QFN64 (Dimensions in mm)

Symbol Min Nom Max

A 0.80 0.85 0.90

A1 0.00 — 0.05

A3 0.203 REF

b 0.25 0.30 0.35

D 9.00 BSC

E 9.00 BSC

D2 7.10 7.20 7.30

E2 7.10 7.20 7.30
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