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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"

Discontinued at Digi-Key

ARM® Cortex®-M3

32-Bit Single-Core

48MHz

EBI/EMI, I2C, IrDA, SmartCard, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, POR, PWM, WDT
93

256KB (256K x 8)

FLASH

32K x 8

1.98V ~ 3.8V

A/D 8x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

120-VFBGA

120-BGA (7x7)
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3. System Summary

3.1 System Introduction

The EFM32 MCUs are the world’s most energy friendly microcontrollers. With a unique combination of the powerful 32-bit ARM Cortex-
M3, innovative low energy techniques, short wake-up time from energy saving modes, and a wide selection of peripherals, the
EFM32LG microcontroller is well suited for any battery operated application as well as other systems requiring high performance and
low-energy consumption. This section gives a short introduction to each of the modules in general terms and also shows a summary of
the configuration for the EFM32LG devices. For a complete feature set and in-depth information on the modules, the reader is referred
to the EFM32LG Reference Manual.

A block diagram of the EFM32LG is shown in the following figure.

Core / Memory Clock Management Energy Management Security

Voltage Voltage
ARM Cortex™ Memory Regulator Comparator
M3 processor Protection Unit

Auxiliary High Low Freq. Brown-out Power-on
Freq. RC Osc. RC Oscillator Detector Reset
Debug w/ ETM

Low Frequency Ultra Low Freq. Back-up Power
RAM Memory DMA Controller Crystal Oscillator RC Oscillator Domain

| |
Serial Interfaces 1/0 Ports Timers and Triggers Analog Interfaces

LESENSE LCD Controller

Low Energy Timer Real Time Counter

Low Energy External General DAC Operational
UART™ Interrupts Purpose /O Amplifier
Pulse Counter = Watchdog Timer

Analog

uUsB Pin Reset Pin Wakeup Back-up RTC Comparator

Lowest power mode with peripheral operational:

EMO - Active _ EM2 — Deep Sleep

Figure 3.1. Block Diagram

3.1.1 ARM Cortex-M3 Core

The ARM Cortex-M3 includes a 32-bit RISC processor which can achieve as much as 1.25 Dhrystone MIPS/MHz. A Memory Protection
Unit with support for up to 8 memory segments is included, as well as a Wake-up Interrupt Controller handling interrupts triggered while
the CPU is asleep. The EFM32 implementation of the Cortex-M3 is described in detail in EFM32LG Reference Manual.

3.1.2 Debug Interface (DBG)

This device includes hardware debug support through a 2-pin serial-wire debug interface and an Embedded Trace Module (ETM) for
data/instruction tracing . In addition there is also a 1-wire Serial Wire Viewer pin which can be used to output profiling information, data
trace and software-generated messages.

3.1.3 Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the EFM32LG microcontroller. The flash memory is readable and
writable from both the Cortex-M3 and DMA. The flash memory is divided into two blocks; the main block and the information block.
Program code is normally written to the main block. Additionally, the information block is available for special user data and flash lock
bits. There is also a read-only page in the information block containing system and device calibration data. Read and write operations
are supported in the energy modes EMO and EM1.
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Module Configuration Pin Connections

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_0O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:0]

DACO Full configuration DACO_OUT[1:0], DACO_OUTXALT

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

AES Full configuration NA

GPIO 83 pins Available pins are shown in 5.9.3 GPIO Pinout Overview
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LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
CMU_CLKO #0
3 PA2 EBI_AD11#0/1/2 | TIMO_CC2 #0/1 STV 00 #3
LES_ALTEX2 #0
4 PA3 EBI_AD12#0/1/2 | TIMO_CDTIO #0 UO_TX #2 A AR
LES_ALTEX3 #0
5 PA4 EBI_AD13#0/1/2 | TIMO_CDTI #0 UO_RX #2 Sr o #8
LES_ALTEX4 #0
6 PA5 EBI_AD14 #0/1/2 | TIMO_CDTI2 #0 LEU1_TX #1 Sr Toa #3
ETM_TCLK #3
7 PAG EBI_AD15 #0/1/2 LEU1_RX #1 GPIO EMAWL
8 IOVDD_0 Digital 10 power supply 0.
9 PBO EBI_A16 #0/1/2 TIM1_CCO #2
10 PB1 EBI_A17 #0/1/2 TIM1_CC1 #2
1 PB2 EBI_A18 #0/1/2 TIM1_CC2 #2
12 PB3 EBI_A19#0/1/2 | PCNT1_SOIN #1 US2 TX #1
13 PB4 EBI_A20#0/1/2 | PCNT1_S1IN #1 US2_RX #1
14 PB5 EBI_A21 #0/1/2 US2_CLK #1
15 PB6 EBI_A22 #0/1/2 US2_CS #1
16 VSS Ground.
17 IOVDD_1 Digital 10 power supply 1.
ACMPO_CHO
_ USO_TX #5
DACO_OUTOALT TIMO_CC1 #4 - LES_CHO #0
18 PCO 40/ EBI_A23#0/12 | boNTO SOIN #2 |2cho1_sT[))(A#§ , PRS_CH2 #0
OPAMP_OUTOALT =
ACMPO_CH1
= USO_RX #5
DACO_OUTOALT TIMO_CC2 #4 - LES_CH1 #0
19 PC1 #1/ EBI_A24 #0112 | poNTo 1IN #2 |ggg_§é(L##?4 PRS_CH3 #0
OPAMP_OUTOALT =
ACMPO_CH2
20 PC2 DACO—;)ZL/JTOALT EBI_A25#0/1/2 | TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
21 PC3 DACO_OUTOALT | EBINANDREn | 116 cpTi1 44 US2 RX #0 LES_CH3 #0
43/ #0/1/2 = - -
OPAMP_OUTOALT
TIMO_CDTI2 #4 LE-
22 PC4 %Cli\f'oﬁ;cyo“ EBI_A26 #0/1/2 | TIMO_OUTO #3 |gcs;%_(s;|£_)§ #;% LES_CH4 #0
- PCNT1_SOIN #0 =
ACMPO_CH5 EBI_NANDWEn | LETIMO_OUT1 #3 US2_CS #0
23 PCS OPAMP_NO #0/1/2 PCNT1_S1IN #0 12C1_SCL #0 LES_CHS #0
USO_TX #4
24 PB7 LFXTAL_P TIM1_CCO #3 USt OLK #0
USO_RX #4
25 PB8 LFXTAL_N TIM1_CC1 #3 VST 08 6
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5.3.2 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.

Alternate

Functionality

Table 5.8. Alternate functionality overview

LOCATION

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.
ACMPQ_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 PD6 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_CHG6 PC14 Analog comparator ACMP1, channel 6.
ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.
ACMP1_O PF2 PE3 PD7 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.
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Alternate LOCATION

Functionality Description

LES_CH9 PC9 LESENSE channel 9.

LES_CH10 PC10 LESENSE channel 10.

LES_CH11 PC11 LESENSE channel 11.

LES_CH12 PC12 LESENSE channel 12.

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 PB12 | PF1 PC5 Low Energy Timer LETIMO, output channel 1.
LEUO_RX PD5 PB14 |PE15 |PF1 PAO LEUARTO Receive input.

LEU1_RX PC7 PAB LEUART1 Receive input.

LEU1_TX PC6 PA5 LEUART1 Transmit output. Also 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.

LFXTAL_P PB7 h\c/)\évpljr:(.aquency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PC13 |PEO PCO PD6 Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 | PE1 PC1 PD7 Pulse Counter PCNTO input number 1.
PCNT1_SOIN PC4 PB3 Pulse Counter PCNT1 input number 0.
PCNT1_S1IN PC5 PB4 Pulse Counter PCNT1 input number 1.
PCNT2_SOIN PDO PES8 Pulse Counter PCNT2 input number 0.
PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 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 PCO PF5 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PES8 Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PF6 PD1 PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CCH1 PA1 PA1 PF7 PD2 PCO PF1 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PF8 PD3 PC1 PF2 Timer 0 Capture Compare input / output channel 2.

Timer 0 Complimentary Deat Time Insertion channel

TIMO_CDTIO PA3 PC13 |PF3 PC13 |PC2 PF3 0

Timer 0 Complimentary Deat Time Insertion channel

TIMO_CDTI PA4 |PC14 |PF4 |PC14 |PC3 |PF4 ]

Timer 0 Complimentary Deat Time Insertion channel

TIMO_CDTI2 PA5 PC15 |PF5 PC15 |PC4 PF5 >
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Alternate LOCATION
Functionality Description
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 PB12 | PF1 PC5 Low Energy Timer LETIMO, output channel 1.
LEUO_RX PD5 PB14 |PE15 |PF1 PAO LEUARTO Receive input.
LEVOTX  |PD4 PBI3 PEM4 PFO PR out i hal duplex sommunication, -
LEU1_RX PC7 PAG6 LEUART1 Receive input.
LEULTX  PCo | PAS out i half duplex communicaton.
Low Frequency Crystal (typically 32.768 kHz) nega-
LFXTAL_N PB8 tive pin. Also used as an optional external clock in-
put pin.
LFXTAL_P PB7 i_i\?;vplijuency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PC13 PCO PD6 Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 PC1 PD7 Pulse Counter PCNTO input number 1.
PCNT1_SOIN PC4 PB3 Pulse Counter PCNT1 input number 0.
PCNT1_S1IN PC5 PB4 Pulse Counter PCNT1 input number 1.
PCNT2_SOIN PDO PES Pulse Counter PCNT2 input number 0.
PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 input number 1.
PRS_CHO PAO Peripheral Reflex System PRS, channel 0.
PRS_CH1 PA1 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PCO PF5 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PE8 Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PD1 PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PA1 PA1 PD2 PCO PF1 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PD3 PC1 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTIO PA3 PC13 PC13 | PC2 '(I)'imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI PA4 PC14 PC14 |PC3 Iimer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI2 PA5 PC15 |PF5 PC15 |PC4 PF5 ;’Iimer 0 Complimentary Deat Time Insertion channel
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.
TIM2_CCO PA8 PC8 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PA9 PC9 Timer 2 Capture Compare input / output channel 1.

silabs.com | Building a more connected world.

Rev. 2.00 | 212




EFM32LG Data Sheet
Pin Definitions

LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
ACMP1_O #0
78 PF2 EBI_ARDY #0/1/2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
79 USB_VBUS |USB 5.0 V VBUS input.
80 PF12 USB_ID
81 PF5 EBI_REn #0/2 TIMO_CDTI2 #2/5 | USB_VBUSEN #0 PRS_CH2 #1
82 IOVDD_5 Digital 10 power supply 5.
83 VSS Ground.
84 PF6 EBI_BLO #0/1/2 TIMO_CCO #2 UO_TX #0
85 PF7 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
86 PF8 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
87 PF9 EBI_REn #1 ETM_TDO #1
88 PD9 EBI_CSO0 #0/1/2
89 PD10 EBI_CS1 #0/1/2
90 PD11 EBI_CS2 #0/1/2
91 PD12 EBI_CS3 #0/1/2
92 PES8 EBI_ADOO #0/1/2 PCNT2_SOIN #1 PRS_CH3 #1
93 PE9 EBI_ADO1 #0/1/2 PCNT2_S1IN #1
94 PE10 EBI_ADO2 #0/1/2 TIM1_CCO #1 USO_TX #0 BOOT_TX
95 PE11 EBI_ADO3 #0/1/2 TIM1_CC1 #1 USO_RX #0 LE%_(,)A(I)__'II_'_EI)?()S( #0
96 PE12 EBI_ADO04 #0/1/2 TIM1_CC2 #1 LSJSSOO__CBL):(fO LCéI\S/I UKI?‘II'_;EB##ZEO
12C0_SDA #6 =
USO_TX #3 LES_ALTEX7 #0
97 PE13 EBI_ADOS5 #0/1/2 USO0_CS #0 ACMPO_O #0
12C0_SCL #6 GPIO_EM4WU5
98 PE14 EBI_ADO6 #0/1/2 TIM3_CCO #0 LEUO_TX #2
99 PE15 EBI_ADOQ7 #0/1/2 TIM3_CC1 #0 LEUO_RX #2
100 PA15 EBI_ADO8 #0/1/2 TIM3_CC2 #0
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
Cc11 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX #2 LES_CH11 #0
LES_ALTEX2 #0
D1 PA3 EBI_AD12 #0/1/2 TIMO_CDTIO #0 UO_TX #2 ETM_TD1 #3
CMU_CLKO #0
D2 PA2 EBI_AD11 #0/1/2 TIMO_CC2 #0/1 ETM_ TDO #3
D3 PB15 ETM_TD2 #1
D4 VSS Ground.
D5 IOVDD_6 Digital 10 power supply 6.
D6 PD9 EBI_CSO0 #0/1/2
D7 IOVDD_5 Digital 10 power supply 5.
US1_CS #2 DBG_SWDIO
D8 PF1 T'T“I"hcﬂ’acg&ff #E LEUO_RX #3 #0/1/2/3
- 12C0_SCL #5 GPIO_EM4WU3
D9 PE7 EBI_A14 #0/1/2 USO_TX #1
D10 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
D11 PC9 ACMP1_CH1 EBI_AQ9 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU2
ETM_TCLK #3
E1 PA6 EBI_AD15 #0/1/2 LEU1_RX #1 GPIO_EM4WU1
LES_ALTEX4 #0
E2 PA5 EBI_AD14 #0/1/2 TIMO_CDTI2 #0 LEU1_TX #1 ETM_TD3 #3
LES_ALTEX3 #0
E3 PA4 EBI_AD13 #0/1/2 TIMO_CDTI1 #0 UO_RX #2 ETM_TD2 #3
E4 PBO EBI_A16 #0/1/2 TIM1_CCO #2
s - TIMO_CCO#5LE- | S TCHe %2 DBG_SWCLK
TIMO_OUTO #2 I2C0_§DA 45 #0/1/2/3
TIM3_CCO #1 UO_TX #1
E9 PEO EBIAQT#0/12 | peNTO SOIN #1 12C1_SDA #2
TIM3_CC1 #1 UO_RX #1
E10 PE1 EBI_AQ8 #0/1/2 PCNTO_S1IN #1 12C1_SCL #2
E11 PE3 BU_STAT EBI_A10 #0 U1_RX#3 ACMP1_O #1
F1 PB1 EBI_A17 #0/1/2 TIM1_CC1 #2
F2 PB2 EBI_A18 #0/1/2 TIM1_CC2 #2
F3 PB3 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX #1
F4 PB4 EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1
F8 VDD_DREG | Power supply for on-chip voltage regulator.
F9 VSS_DREG | Ground for on-chip voltage regulator.
F10 PE2 BU_VOUT EBI_AO09 #0 TIM3_CC2 #1 U1_TX #3 ACMPO_O #1
F11 DECOUPLE Eiicouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
L10 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT
L11 PDO #4/ PCNT2_SO0IN #0 US1_TX #1

OPAMP_OUTOALT
OPAMP_OUT2 #1
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QFN64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
TIMO_CCO #5 LE- US1_CLK#2 LEUO_TX
49 PFO TIMO_OUTO #2 #3 12C0_SDA #5 DBG_SWCLK #0/1/2/3
50 PF1 TIMO_CC1 #5 LE- US1_CS #2 LEUO_RX | DBG_SWDIO #0/1/2/3
TIMO_OUT1 #2 #312C0_SCL #5 GPIO_EM4WU3
ACMP1_O #0
51 PF2 LCD_SEGO TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
52 PF3 LCD_SEG1 TIMO_CDTIO #2/5 PRS_CHO :1 ETM_TD3
53 PF4 LCD_SEG2 TIMO_CDTI1 #2/5 PRS_CH1 #1
54 PF5 LCD_SEG3 TIMO_CDTI2 #2/5 PRS_CH2 #1
55 IOVDD_5 Digital 10 power supply 5.
56 PE8 LCD_SEG4 PCNT2_SOIN #1 PRS_CH3 #1
57 PE9 LCD_SEG5 PCNT2_S1IN #1
58 PE10 LCD_SEGS6 TIM1_CCO0 #1 USO_TX #0 BOOT_TX
LES_ALTEX5 #0
59 PE11 LCD_SEG7 TIM1_CC1 #1 USO0_RX #0 BOOT RX
USO_RX #3 USO_CLK CMU_CLK1 #2
60 PE12 LCD_SEGS TIM1_CC2 #1 40 12C0_SDA #6 LES_ALTEX6 #0
LES _ALTEX7 #0
61 PE13 LCD_SEG9 USO—I?C(:(? 3S%SLOEGCS #0 ACMPO_O #0
- GPIO_EM4WU5
62 PE14 LCD_SEG10 TIM3_CCO0 #0 LEUO_TX #2
63 PE15 LCD_SEG11 TIM3_CC1 #0 LEUO_RX #2
64 PA15 LCD_SEG12 TIM3_CC2 #0
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513 EFM32LG842 (TQFP64)

5.13.1 Pinout

The EFM32LG842 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location num-
ber (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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VSS
I0VDD 5

Pin 1 index

64
63I
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N
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PA3 | 4 45I PC12
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I0VDD_0 I 7 42I PE5
VSS | 8 41I PE4
PB3 | 9 40| DECOUPLE
PB4 I10 39I VDD_DREG
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Figure 5.25. EFM32LG842 Pinout (top view, not to scale)

Table 5.37. Device Pinout

QFP64 Pin# and Name Pin Alternate Functionality / Description
Pin # Pin Name Timers Communication
LEUO_RX #4 12C0_SDA PRS_CHO #0
1 PAO LCD_SEG13 TIMO_CCO #0/1/4 #0 GPIO_EM4WUO
CMU_CLK1 #0
2 PA1 LCD_SEG14 TIMO_CC1 #0/1 12C0_SCL #0 PRS_CH1 #0
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Alternate

Functionality

LOCATION

Description

Analog to digital converter ADCO, input channel

ADCO_CH7 PD7 Aumber 7.
BOOT_RX PE11 Bootloader RX.
BOOT_TX PE10 Bootloader TX.
BU_STAT PE3 SB;sctI;lrJTp]) iI:(i)r\:lt?; (I;ZI)(?Jr:?ri]r:) zteatus, whether or not the
BU_VIN PD8 Battery input for Backup Power Domain
BU_VOUT PE2 Power output for Backup Power Domain
CMU_CLKO PA2 PC12 |PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO 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.
DACO_OuUTO0/ PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Sl Ao Corvrtr DACO OUTOALT!
DACO_OuUT1/ PB12 Digital to Analog Converter DACO_OUT1 /OPAMP
OPAMP_OUT1 output channel number 1.
OPAMP_OUT2 |PD5 PDO Operational Amplifier 2 output.
OPAMP_PO 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.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO 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 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 PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
EBI_AOQ0 PA12 |PA12 |PA12 External Bus Interface (EBI) address output pin 00.
EBI_AO01 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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5.15.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG890 is shown in the following figure.

PB11

PC4[ ] +\_OUTOALT % Eg;z
PC1
PC5[ 1} PC2
PC3
PD4[ 7} e PC12
PD3[ ] . PC13
— PC14
PD6[ 1 AN~ PG5
N—" PDO
PD7[} . PDA1
L~ PD5

Figure 5.30. Opamp Pinout
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
A3 PE12 LCD_SEGS EBI_ADO4 #0/1/2 | TIM1_CC2 #1 Lbjssoo__gﬁ?o RN
12C0_SDA #6 —
Ad PE9 LCD_SEGS5 EBI_ADO1#0/1/2 | PCNT2_S1IN #1
A5 PD11 LCD_SEG30 EBI_CS2 #0/1/2
A6 PDY LCD_SEG28 EBI_CSO0 #0/1/2
A7 PF7 LCD_SEG25 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
A8 PF5 LCD_SEG3 EBI_REn#0/2 | TIMO_CDTI2 #2/5 PRS_CH2 #1
A9 PF4 LCD_SEG2 EBI_WEn#0/2 | TIMO_CDTH #2/5 PRS_CH1 #1
ACMP1_0 #0
A10 PF2 LCD_SEGO EBI_ARDY #0/1/2 |  TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
A11 | USB_VREGI
A12 | USB_VREGO
A13 PF11
B1 PA15 LCD_SEG12 | EBI_ADO8#0/1/2 | TIM3_CC2 #0
USO_TX #3 LES_ALTEX7 #0
B2 PE13 LCD_SEG9 EBI_ADO5 #0/1/2 USO_CS #0 ACMPQ_O #0
I2C0_SCL#6 | GPIO_EMAWUS
B3 PE11 LCD_SEG7 EBI_ADO3#0/1/2 | TIM1_CC1#1 USO_RX #0 "E%—(;"(')'I_E;(i #0
B4 PES LCD_SEG4 EBI_ADOO #0/1/2 | PCNT2_SOIN #1 PRS_CH3 #1
B5 PD12 LCD_SEG31 EBI_CS3 #0/1/2
B6 PD10 LCD_SEG29 EBI_CS1#0/1/2
B7 PF8 LCD_SEG26 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
B8 PF6 LCD_SEG24 EBI_BLO #0/1/2 TIMO_CCO #2 U0_TX #0
B9 PF3 LCD_SEGH EBIALE#0 | TIMO_CDTIO #2/5 E%\S/[?gg ZJ
B10 PF1 T'T'\I/',\(A’acgaff L‘E LLIJESU10__ CRSxfs DB#%?/\Q;? ©
= I2C0_SCL#5 | GPIO_EM4WU3
B11 PF12
B12 | USB_VBUS |USB 5.0V VBUS input.
B13 PF10 U1_TX #1
C1 PA1 LCD_SEG14 | EBIAD10#0/1/2 | TIMO_CC1 #0/1 12C0_SCL #0 CP'\Q%—_%';W #%0
Cc2 PAO LCD_SEG13 EBI_ADO9 #0/1/2 | TIMO_CCO #0/1/4 E%:%Eé%ﬁ i‘é G';TOS_—EC,\;"?V% 0
c3 PE10 LCD_SEGS6 EBI_ADO2 #0/1/2 |  TIM1_CCO #1 USO_TX #0 BOOT_TX
c4 PD13 ETM_TD1 #1
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Alternate

Functionality

LOCATION

Description

External Bus Interface (EBI) address and data in-

EBI_ADO09 PAO PAO PAO 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.
EBl AD12 PA3 PA3 PA3 External Bus .Interface (EBI) address and data in-
- put / output pin 12.
EBI AD13 PA4 PA4 PA4 External Bus llnterface (EBI) address and data in-
- put / output pin 13.
EBl 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_BLO PE6 PE6 PE6 gxternal Bus Interface (EBI) Byte Lane/Enable pin
EBI_BL1 PE7 PE7 PE7 I1External Bus Interface (EBI) Byte Lane/Enable pin
EBI_CSO 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 E;t_lt_ernal Bus Interface (EBI) Chip Select output
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 Exterpal Bus I_nterface (EBI) TFT Horizontal Syn-
- chronization pin.
EBI_NANDREN PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable
output.
EBI_NANDWER 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 E.xternal E_>us Interface (EBI) TFT Vertical Synchro-
nization pin.
EBI_WEn PF4 PF8 PF4 External Bus Interface (EBI) Write Enable output.
ETM_TCLK PD7 PF8 PC6 PAG Embedded Trace Module ETM clock .
ETM_TDO 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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QFP64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
ADCO0_CHO
DACO_OUTOALT #4/
28 PDO OPAMP_OUTOALT PCNT2_SO0IN #0 US1_TX#1
OPAMP_OUT2 #1
ADCO_CH1
29 PD1 DACO_OUT1ALT #4/ PI)II’:IA'I(')Z_CS%(I)I\f 4?#0 US1_RX#1 DBG_SWO #2
OPAMP_OUT1ALT -
USB_DMPU #0
30 PD2 ADCO_CH2 TIMO_CC1 #3 UST_CLK #1 DBG_SWO #3
31 PD3 ADCO_CH3 OPAMP_N2 TIMO_CC2 #3 US1_CS#1 ETM_TD1 #0/2
32 PD4 ADCO_CH4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
ADCO0_CH5
33 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
TIM1_CCO #4 LE- LES_ALTEXO #0
34 PD6 ADCO_CH6 OPAMP_P1 TIMO_OUTO #0 US1_RX #§1|200—SDA ACMPO_O #2
PCNTO_SOIN #3 ETM_TDO #0
CMU_CLKO #2
TIM1_CC1 #4 LE- =
35 PD7 ADCO_CH7 OPAMP_N1|  TIMO_OUT1 #0 US1_TX#212C0_SCL | LES_ALTEX1 #0
PCNTO_S1IN #3 #1 AGMP1_O #2
- ETM_TCLK #0
36 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX #0 12C0_SDA LES_CH®6 #0
37 PC6 ACMPO_CH6 4 ETM_TCLK #2
38 PC7 ACMPO_CH7 LEU1_RX #0 12C0_SCL | LES_CH7 #0 ETM_TDO
#2 #2
39 VDD_DREG Power supply for on-chip voltage regulator.
40 DECOUPLE Decgup!e output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required
at this pin.
41 PE4 LCD_COMO US0_CS #1
42 PE5 LCD_COM1 USO_CLK #1
43 PE6 LCD_COM2 USO0_RX #1
44 PE7 LCD_COM3 USO_TX #1
45 USB_VREGI
46 USB_VREGO
47 PF10 USB_DM
48 PF11 USB_DP
TIMO_CCO #5 LE- US1_CLK #2 LEUO_TX
49 PFO TIMO_OUTO #2 #312C0 SDA#5 | DBC_SWCLK#0/1/2/3
50 PE1 TIMO_CC1 #5 LE- US1_CS #2 LEUO_RX | DBG_SWDIO #0/1/2/3
TIMO_OUT1 #2 #3 12C0_SCL #5 GPIO_EM4WU3
ACMP1_O #0
51 PF2 LCD_SEGO TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
52 USB_VBUS USB 5.0 V VBUS input.
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Alternate LOCATION

Functionality Description

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.

TIM3_CCO PE14 |PEO Timer 3 Capture Compare input / output channel 0.

TIM3_CCA1 PE15 |PE1 Timer 3 Capture Compare input / output channel 1.

TIM3_CC2 PA15 |PE2 Timer 3 Capture Compare input / output channel 2.

UO0_RX PF7 PE1 PA4 UARTO Receive input.

U0 TX PF6 PEO PA3 QARTO Transmit outpqt. A_Iso used as receive input

- in half duplex communication.

U1_RX PF11 |PB10 |PE3 UART1 Receive input.

U1_TX PF10 | PB9 PE2 pART1 Transmit outpqt. A_Iso used as receive input
in half duplex communication.

USO_CLK PE12 |PE5 PC9 PB13 |PB13 USARTO clock input / output.

US0_CS PE13 |PE4 PC8 PB14 |PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.

US0_RX PE11 | PEG PC10 |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 PE10 |PE7 PC11 |PE13 |PB7 PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).

US1_CLK PB7 PD2 PFO USART1 clock input / output.

US1_CS PB8 PD3 PF1 USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 PD1 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 PDO PD7
USART1 Synchronous mode Master Output / Slave
Input (MOSI).

US2 CLK PC4 PB5 USART2 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 (MISO).
USART2 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

Us2_TX PC2 PB3
USART2 Synchronous mode Master Output / Slave
Input (MOSI).

USB_DM PF10 USB D- pin.

USB_DMPU PD2 USB D- Pullup control.
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5.21 EFM32LG990 (BGA112)

5.21.1 Pinout

The EFM32LG990 pinout is shown in the following figure and table. Alternate locations are denoted by "#" followed by the location num-
ber (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.

Pin Al index S
\%
: D OPOO DO
s e e e e e @ e e W
: SIG IS IS IG IC R RN
: @@ OO
e @ © @ & & e
: © @O OO YEEE S
)
: ONGECIC IO NCGIC SO MGNG
L @@ PO ESeS

Figure 5.41. EFM32LG990 Pinout (top view, not to scale)

Table 5.61. Device Pinout

BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
A1 PE15 LCD_SEG11 EBI_ADOQ7 #0/1/2 TIM3_CC1 #0 LEUO_RX #2
A2 PE14 LCD_SEG10 EBI_ADO6 #0/1/2 TIM3_CCO #0 LEUO_TX #2
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BGA112 Pin# and

Pin #

F11

Name

Pin Name

DECOUPLE

Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLEg is required at this

Pin Alternate Functionality / Description

EBI

Timers

Communication

pin.
LCD_SEG22/
G1 PB5 LCD. COM6 EBI_A21 #0/1/2 US2_CLK #1
LCD_SEG23/
G2 PB6 LCD. COM7 EBI_A22 #0/1/2 US2_CS #1
G3 VSS Ground.
G4 IOVDD_0 Digital 10 power supply 0.
G8 IOVDD_4 Digital 10 power supply 4.
G9 VSS Ground.
LEU1_TX #0 LES_CH®6 #0
G10 PC6 ACMPO_CH®6 EBI_AO05 #0/1/2 12C0_SDA #2 ETM TCLK #2
LEU1_RX #0 LES_CH7 #0
G11 PC7 ACMPOQO_CH7 EBI_AO06 #0/1/2 12C0_SCL #2 ETM_TDO #2
ACMPO_CHO
- USO _TX#5
DACO_OUTOALT TIMO_CC1 #4 = LES_CHO #0
H1 PCO 40/ EBI_A23#0/12 | pboNTO SOIN #2 I2UCSO1_ST|;(A#2 , PRS_CH2 #0
OPAMP_OUTOALT -
ACMPO_CH2
H2 PC2 DACO—;)ZL/JTOALT EBI_A25 #0/1/2 TIMO_CDTIO #4 US2 _TX#0 LES_CH2 #0
OPAMP_OUTOALT
H3 PD14 12C0_SDA #3
H4 PA7 LCD_SEG35 EBI_CSTFT #0/1/2
H5 PA8 LCD_SEG36 EBI_DCLK #0/1/2 TIM2_CCO #0
H6 VSS Ground.
H7 IOVDD_3 Digital 10 power supply 3.
H8 PD8 BU_VIN CMU_CLK1 #1
ADCO_CH5
H9 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
TIM1_CCO #4 LE- LES_ALTEXO #0
H10 PD6 (A)IBXI(\)/I_PCg? TIMO_OUTO #0 I;JCSO1 _gs(A#§1 ACMPO_O #2
- PCNTO_SOIN #3 - ETM_TDO #0
CMU_CLKO #2
11 PD7 ADCO_CH7 T'Tmacgaff L‘OE' US1_TX #2 LES_ALTEX1 #0
OPAMP_N1 PCNTO S1IN #3 12C0_SCL #1 ACMP1_0O #2
- ETM_TCLK #0
ACMPO_CH1
- USO_RX #5
DACO_OUTOALT TIMO_CC2 #4 - LES_CH1 #0
I PC1 #1/ EBI_A24 #0112 | poNTo SN #2 |gcsg_§é(L#£4 PRS_CH3 #0
OPAMP_OUTOALT -
ACMPO_CH3
J2 PC3 DACO—%‘fTOALT EB'—;‘&‘TBRE” TIMO_CDTH #4 US2_RX #0 LES_CH3 #0

OPAMP_OUTOALT
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Alternate LOCATION

Functionality Description

LES_CH4 PC4 LESENSE channel 4.

LES_CH5 PC5 LESENSE channel 5.

LES_CH®6 PC6 LESENSE channel 6.

LES_CH7 PC7 LESENSE channel 7.

LES_CH8 PC8 LESENSE channel 8.

LES_CH9 PC9 LESENSE channel 9.

LES_CH10 PC10 LESENSE channel 10.

LES_CH11 PC11 LESENSE channel 11.

LES_CH12 PC12 LESENSE channel 12.

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 PB12 |PF1 PC5 Low Energy Timer LETIMO, output channel 1.

LEUO_RX PD5 PB14 |PE15 |PF1 PAO LEUARTO Receive input.

LEUO_TX PD4 |PB13 \PEt4 |PFO | PF2 input n hall duplox communcaton.

LEU1_RX PC7 PAG LEUART1 Receive input.

Leu1.TX PCe | PAS nput i half dupiox commuricaton
Low Frequency Crystal (typically 32.768 kHz) neg-

LFXTAL_N PB8 ative pin. Also used as an optional external clock
input pin.

LFXTAL_P PB7 ;S;Npljr:(.aquency Crystal (typically 32.768 kHz) posi-

PCNTO_SOIN PC13 |PEO PCO PD6 Pulse Counter PCNTO input number 0.

PCNTO_S1IN PC14 |PE1 PC1 PD7 Pulse Counter PCNTO input number 1.

PCNT1_SOIN PC4 PB3 Pulse Counter PCNT1 input number 0.

PCNT1_S1IN PC5 PB4 Pulse Counter PCNT1 input number 1.

PCNT2_SOIN PDO PES8 Pulse Counter PCNT2 input number 0.

PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 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 PCO PF5 Peripheral Reflex System PRS, channel 2.

PRS_CH3 PC1 PE8 Peripheral Reflex System PRS, channel 3.

TIMO_CCO PAO PAO PF6 PD1 PAO PFO Timer 0 Capture Compare input / output channel 0.

TIMO_CCA1 PA1 PA1 PF7 PD2 PCO PF1 Timer 0 Capture Compare input / output channel 1.

TIMO_CC2 PA2 PA2 PF8 PD3 PC1 PF2 Timer 0 Capture Compare input / output channel 2.
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