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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"

Obsolete

ARM® Cortex®-M3

32-Bit Single-Core

48MHz

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

64KB (64K 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
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EFM32LG Data Sheet
System Summary

3.2.14 EFM32LG880

The features of the EFM32LG880 is a subset of the feature set described in the EFM32LG Reference Manual. The following table de-

scribes device specific implementation of the features.

Table 3.14. EFM32LG880 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

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY, EBI_ALE, EBI_BL[1:0],
EBI_CS[3:0], EBI_CSTFT, EBI_DCLK, EBI_DTEN, EBI_HSNC,
EBI_NANDREN, EBI_NANDWERN, EBI_REn, EBI_VSNC, EBI_WEn

12C0O Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration I2C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO0_CLK, US0_CS

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

USART2 Full configuration with 12S US2_TX, US2_RX, US2_CLK, US2_CS

UARTO Full configuration U0_TX, UO_RX

UART1 Full configuration U1_TX, U1_RX

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEU1_TX, LEU1_RX

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

TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

TIMER3 Full configuration TIM3_CCJ2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

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

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

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

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

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_O
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Module Configuration Pin Connections

VCMP Full configuration NA

ADCO Full configuration ADCO_CHI[7:0]

DACO Full configuration DACO_OUTI[1:0], DACO_OUTXALT

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

AES Full configuration NA

GPIO 93 pins Available pins are shown in Table 4.3 (p. 70)

LCD Full configuration LCD_SEG[35:0], LCD_COM[7:0], LCD_BCAP_P, LCD_BCAP_N,
LCD_BEXT
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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 81 pins Available pins are shown in 5.20.3 GPIO Pinout Overview

LCD Full configuration LCD_SEG[33:0], LCD_COM]J7:0], LCD_BCAP_P, LCD_BCAP_N,
LCD_BEXT
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Figure 4.13. Typical High-Level Output Current, 3 V Supply Voltage
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Parameter Symbol Test Condition Min Typ Max Unit
Voltage drift VHFRCO_DRIFT fuErcO = 28 MHz — 10768 — ppm/V
fuFrco = 21 MHz — 8939 — ppm/V
fhFrco = 14 MHz — 8040 — ppm/V
furrco = 11 MHz — 7719 — ppm/V
furrco = 6.6 MHz — 8491 — ppm/V
fuFrco = 1.2 MHz — -124035 — ppm/V
Temperature drift THFRCO_DRIFT fHFRCO =28 MHz — 91 — ppm/°C
furrco = 21 MHz — 88 — ppm/°C
fhFrco = 14 MHz — 43 — ppm/°C
fuErco = 11 MHz — 50 — ppm/°C
furrco = 6.6 MHz — -50 — ppm/°C
fHErRcO = 1.2 MHZz — 83 — ppm/°C
Frequency step for LSB TUNESTEPHERCO — 0.33 — %
change in TUNING value
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.
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Figure 4.17. Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature
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Offset vs Temperature, VDD = 3V

Offset vs Supply Voltage, Temp = 25°C
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Figure 4.29. ADC Dynamic Performance vs Temperature for all ADC References, VDD =3 V
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Parameter Test Condition
Gain Bandwidth GBWopamp (OPA0)BIASPROG=0x0,(OPAQ)HALF- — 0.3931 — MHz
Product BIAS=0x1, DC bias = 0.3 V

(OPA0)BIASPROG=0x0,(OPAQ)HALF- — 0.4871 — MHz

BIAS=0x1, DC bias =1V

(OPA0)BIASPROG=0x0,(OPAOQ)HALF- — 0.3921 — MHz
BIAS=0x1, DC bias =2 V

(OPAO)BIASPROG=0x0,(OPAQ)HALF- — 0.318!1 — MHz
BIAS=0x1, DC bias = 2.7 V

(OPA0)BIASPROG=0x4,(OPAO)HALF- — 1.595' — MHz
BIAS=0x1, DC bias = 0.3 V

(OPAOQ)BIASPROG=0x4,(OPAQ)HALF- — 2.661" — MHz
BIAS=0x1, DC bias =1V

(OPAO0)BIASPROG=0x4,(OPAO)HALF- — 2.5661 — MHz
BIAS=0x1, DC bias = 2 V

(OPAO0)BIASPROG=0x4,(OPAO)HALF- — 1.7871 — MHz
BIAS=0x1, DC bias = 2.7 V

(OPA1)BIASPROG=0x0,(OPA1)HALF- — 0.4601 — MHz
BIAS=0x1, DC bias = 0.3 V

(OPA1)BIASPROG=0x0,(OPA1)HALF- — 0.4471 — MHz
BIAS=0x1, DC bias = 1V

(OPA1)BIASPROG=0x0,(OPA1)HALF- — 0.3721 — MHz
BIAS=0x1, DC bias = 2 V

(OPA1)BIASPROG=0x0,(OPA1)HALF- — 0.2951 — MHz
BIAS=0x1, DC bias = 2.7 V

(OPA1)BIASPROG=0x4,(OPA1)HALF- — 1.890" — MHz
BIAS=0x1, DC bias =0.3 V

(OPA1)BIASPROG=0x4,(OPA1)HALF- — 2.8491 — MHz
BIAS=0x1, DC bias =1V

(OPA1)BIASPROG=0x4,(OPA1)HALF- — 2.5611 — MHz
BIAS=0x1, DC bias = 2V

(OPA1)BIASPROG=0x4,(OPA1)HALF- — 1.705! - MHz
BIAS=0x1, DC bias = 2.7 V

(OPA2)BIASPROG=0x0,(OPA2)HALF- — 0.339' — MHz
BIAS=0x1, DC bias = 0.3 V

(OPA2)BIASPROG=0x0,(OPA2)HALF- — 0.4321 — MHz
BIAS=0x1, DC bias =1V

(OPA2)BIASPROG=0x0,(OPA2)HALF- — 0.3471 — MHz
BIAS=0x1, DC bias =2V

(OPA2)BIASPROG=0x0,(OPA2)HALF- — 0.286" — MHz
BIAS=0x1, DC bias = 2.7 V

(OPA2)BIASPROG=0x4,(OPA2)HALF- — 1.2711 — MHz
BIAS=0x1, DC bias = 0.3 V

(OPA2)BIASPROG=0x4,(OPA2)HALF- — 1.4291 — MHz
BIAS=0x1, DC bias =1V

(OPA2)BIASPROG=0x4,(OPA2)HALF- — 1.2831 - MHz
BIAS=0x1, DC bias =2V
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Alternate LOCATION
Functionality Description
PCNT1_SOIN PC4 Pulse Counter PCNT1 input number 0.
PCNT1_S1IN PC5 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 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 PC2 '(I)'imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI PA4 PC3 Iimer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI2 PAS5 PF5 PC4 PF5 ;’?mer 0 Complimentary Deat Time Insertion channel
TIM1_CCO PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PE12 PB11 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.
TIM2_CC2 PA10 PC10 Timer 2 Capture Compare input / output channel 2.
TIM3_CCO PE14 Timer 3 Capture Compare input / output channel 0.
TIM3_CCA1 PE15 Timer 3 Capture Compare input / output channel 1.
USO0_CLK PE12 PC9 PB13 |PB13 USARTO clock input / output.
Uso_Cs PE13 PC8 PB14 |PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.
US0_RX PE11 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 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).
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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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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
A3 PE12 EBI_ADO4 #0/1/2 | TIM1_CC2 #1 Lbjssoo__gﬁ?o RN
12C0_SDA #6 —
Ad PE9 EBI_ADO1#0/1/2 | PCNT2_S1IN #1
A5 PD10 EBI_CS1#0/1/2
A6 PF7 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
A7 PF5 EBI_REn#0/2 | TIMO_CDTI2#2/5 | USB_VBUSEN#0 | PRS_CH2 #1
A8 PF12 USB_ID
A9 PE4 EBI_A11 #0/1/2 USO_CS #1
A10 PF10 U1_TX #1 USB_DM
A11 PF11 U1_RX #1 USB_DP
B1 PA15 EBI_ADO8 #0/1/2 | TIM3_CC2 #0
USO_TX #3 LES_ALTEX7 #0
B2 PE13 EBI_ADO5 #0/1/2 USO_CS #0 ACMPQ_O #0
12C0_SCL #6 GPIO_EM4WU5
B3 PE11 EBI_ADO3#0/1/2 | TIM1_CC1#1 USO_RX #0 "ESB—(;*(')'E;(Q #0
B4 PES EBI_ADOO #0/1/2 | PCNT2_SOIN #1 PRS_CH3 #1
B5 PD11 EBI_CS2 #0/1/2
B6 PF8 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
B7 PF6 EBI_BLO #0/1/2 TIMO_CCO #2 U0_TX #0
B8 | USB_VBUS |USB 5.0V VBUS input.
B9 PES5 EBI_A12 #0/1/2 USO_CLK #1
B10 | USB_VREGI
B11 | USB_VREGO
o PA1 EBI_AD10#0/1/2 | TIMO_CC1 #0/1 12C0_SCL #0 Cp“é'{%—_cc'l'_ﬁ #%0
c2 PAO EBI_ADO9 #0/1/2 | TIMO_CCO #0/1/4 EE:%EE%)/(\ i‘(‘) G';Tg’_—gl\';fvtg 0
c3 PE10 EBI_ADO2 #0/1/2 |  TIM1_CCO #1 USO_TX #0 BOOT_TX
C4 PD13 ETM_TD1 #1
cs PD12 EBI_CS3 #0/1/2
C6 PF9 EBI_REn #1 ETM_TDO #1
C7 VSS Ground.
ACMP1_O #0
cs PF2 EBI_ARDY #0/1/2 |  TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
co PE6 EBI_A13 #0/1/2 USO_RX #1
c10 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
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Alternate LOCATION

Functionality Description

EBI_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_AQ07 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
EBI_AO8 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_AQ9 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.
EBI_A10 PE3 PC10 |PC10 External Bus Interface (EBI) address output pin 10.
EBI_A11 PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PE5 External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PEG6 External Bus Interface (EBI) address output pin 13.
EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.
EBI_A15 PC8 PC8 PC8 External Bus Interface (EBI) address output pin 15.
EBI_A16 PBO PBO PBO External Bus Interface (EBI) address output pin 16.
EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.
EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.
EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.
EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.
EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.
EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.
EBI_A23 PCO PCO PCO External Bus Interface (EBI) address output pin 23.
EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.
EBI_A25 PC2 PC2 PC2 External Bus Interface (EBI) address output pin 25.
EBI_A26 PC4 PC4 PC4 External Bus Interface (EBI) address output pin 26.
EBI_A27 PD2 PD2 PD2 External Bus Interface (EBI) address output pin 27.

External Bus Interface (EBI) address and data in-

EBI_ADOO PE8 |PE8 |PE8 put / output pin 00.
EBI ADO! PES PE9 PE9 External Bus llnterface (EBI) address and data in-
_ put / output pin 01.
EBI ADO2 PE10 |PE10 |PE1O External Bus .Interface (EBI) address and data in-
- put / output pin 02.
EBI ADO3 pE11 |PE11 | PE11 External Bus .Interface (EBI) address and data in-
- put / output pin 03.
£BI ADO4 PE12 |PE12 | PE12 External Bus .Interface (EBI) address and data in-
put / output pin 04.
£B1 ADOS PE13 |PE13 |PE13 External Bus .Interface (EBI) address and data in-
put / output pin 05.
EB1 ADOS pE14 |PE14 |PE14 External Bus .Interface (EBI) address and data in-
_ put / output pin 06.
EBI ADO7 PE15 |PE15 |PE1S External Bus llnterface (EBI) address and data in-
- put / output pin 07.
£B1 ADOB pAls |PA15 |PAdS External Bus Interface (EBI) address and data in-

put / output pin 08.
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Alternate LOCATION

Functionality Description

LCD voltage booster (optional), boost capacitor,
negative pin. If using the LCD voltage booster, con-
nect a 22 nF capacitor between LCD_BCAP_N and
LCD_BCAP_P.

LCD_BCAP_N |PA13

LCD voltage booster (optional), boost capacitor,
positive pin. If using the LCD voltage booster, con-
nect a 22 nF capacitor between LCD_BCAP_N and
LCD_BCAP_P.

LCD_BCAP_P |PA12

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_sEGo PR conrated by SEGEND. o e
I contralied by SEGENO. 1 eI
reb-seez P controled by SEGENO. 1 eI
LcD-sEGs PR contraled by SEGENO. - o
R i contraled by SEGENT o e
LCD-sEGs PR contraled by SEGENT o e
R contraled by SEGENT o0 Ene e
Lcp-SEeT | PETT contraled by SEGERT 1 o0 EneT e
oy et o
LCD_SEG9 PE13 LCD segment line 9. Segments 8, 9, 10 and 11 are

controlled by SEGEN2.

LCD segment line 10. Segments 8, 9, 10 and 11 are

LCD_SEG10 PE14 controlled by SEGEN2.

LCD segment line 11. Segments 8, 9, 10 and 11 are

LCD_SEG11 PE15 controlled by SEGEN2.

LCD segment line 13. Segments 12, 13, 14 and 15

LCD_SEG13 PAO are controlled by SEGENS3.
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Alternate LOCATION

Functionality 3 Description

EBI_A04 PB10 |PB10 |PB10 External Bus Interface (EBI) address output pin 04.
EBI_A05 PC6 PC6 PC6 External Bus Interface (EBI) address output pin 05.
EBI_AO6 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_AQ7 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
EBI_A08 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_AQ9 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.
EBI_A10 PE3 PC10 |PC10 External Bus Interface (EBI) address output pin 10.
EBI_A11 PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PE5 External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PE6 External Bus Interface (EBI) address output pin 13.
EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.
EBI_A15 PC8 PC8 PC8 External Bus Interface (EBI) address output pin 15.
EBI_A16 PBO PBO PBO External Bus Interface (EBI) address output pin 16.
EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.
EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.
EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.
EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.
EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.
EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.
EBI_A23 PCO PCO PCO External Bus Interface (EBI) address output pin 23.
EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.
EBI_A25 PC2 PC2 PC2 External Bus Interface (EBI) address output pin 25.
EBI_A26 PC4 PC4 PC4 External Bus Interface (EBI) address output pin 26.
EBI_A27 PD2 PD2 PD2 External Bus Interface (EBI) address output pin 27.
EBI_ADOO PES PES PES El)j;c?rgjtlpiltjspil:tggace (EBI) address and data in-
EBI_ADO1 PE9 PE9 PE9 El)‘l(:?rgstlpittjzil:t(t)aﬁace (EBI) address and data in-
EBI_ADO2 PE10 | PE10 |PE10 E:Srg:tlpitlspil:t(()a;ace (EBI) address and data in-
EBI_ADO3 PE11 |PE11 |PE11 Eﬁe/rgstlpiltjspil:tggace (EBI) address and data in-
EBI_ADO4 PE12 |PE12 |PE12 [;Ifﬁjrgjtlpiltjspil:t()e:ace (EBI) address and data in-
EBI_ADO5 PE13 | PE13 |PE13 Es;t?rgjtlpittjzil:tggace (EBI) address and data in-
EBI_ADO6 PE14 |PE14 |PE14 El)j;c?rgjtlpiltjspil:tggace (EBI) address and data in-

silabs.com | Building a more connected world. Rev. 2.00 | 286




EFM32LG Data Sheet
Pin Definitions

BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
F2 PB2 LCD_SEG34 EBI_A18 #0/1/2 TIM1_CC2 #2
LCD_SEG20/
F3 PB3 LCD_ COM4 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX#1
LCD_SEG21/
F4 PB4 LCD_COMS5 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_AQ9 #0 TIM3_CC2 #1 U1_TX#3 ACMPO_O #1
F11 DECOUPLE FIZ))i<ra]coupIe output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required at this
LCD_SEG22/
G1 PB5 LCD_COMS6 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_CHG6 #0
G10 PC6 ACMPO_CH6 EBI_AO05 #0/1/2 12C0_SDA #2 ETM_TCLK #2
LEU1_RX#0 LES_CH7 #0
G11 PC7 ACMPO_CH7 EBI_AQ6 #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_TDS3 #0/2
TIM1_CCO #4 LE- LES_ALTEXO #0
H10 PD6 SES&BC';? TIMO_OUTO #0 | éJCSJ _SRI;( A##2E1 ACMPO_O #2
- PCNTO_SOIN #3 - ETM_TDO #0
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5.17.2 Alternate Functionality Padout

A wide selection of alternate functionality is available for multiplexing to various pads. 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 padout
is shown in the column corresponding to LOCATION 0.

Table 5.50. Alternate functionality overview

Alternate LOCATION
Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_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
LcD_seGe PES controlld by SEGENT oo e
HOP-SEGS PES controlied by SEGERT o AT
HeD-SEeT P contraled by SEGERT 0T
HeD-SECS PE12 contraled by SEGENZ. 0o
HeD-SECS P controled by SEGENZ. 0o
LcD-sEGTo PR are contoled by SEGEND.
Lcp-seett  |PE are contoled by SEGENZ.
IR are contaled by SEGEND.
b e ™ are conroled by SEGENG, e
S b are conoled by SEGENG, e
LCD-SEGTe PR are contoled by SEGENG. |
Lep-sEeTr |PM are contoled by SEGENG.
I i are contaled by SEGENG. o
LCDsEGTS PR are contaled by SEGENG.
oo S I
- used as LCD COM line 4
e S L B
- used as LCD COM line 5
e T e e 2 2 e
- used as LCD COM line 6
e g e e 2 2 e
- used as LCD COM line 7
LcpsEea e are contaled by SEGENG.
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Alternate LOCATION

Functionality Description

LCD voltage booster (optional), boost capacitor,
positive pin. If using the LCD voltage booster, con-
nect a 22 nF capacitor between LCD_BCAP_N and
LCD_BCAP_P.

LCD_BCAP_P |PA12

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 PES 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 3. Segments 0, 1, 2 and 3 are
LCD_SEG3 PF5 controlled by SEGENO.

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

LCD segment line 5. Segments 4, 5, 6 and 7 are
LCD_SEGS PE9 controlled by SEGENA.

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 SEGEN1.

LCD segment line 8. Segments 8, 9, 10 and 11 are
LCD_SEGS8 PE12 controlled by SEGEN2.
LCD_SEG9 PE13 LCD segment line 9. Segments 8, 9, 10 and 11 are

controlled by SEGEN2.

LCD segment line 10. Segments 8, 9, 10 and 11 are

LCD_SEG10 PE14 controlled by SEGEN2.

LCD segment line 11. Segments 8, 9, 10 and 11 are

LCD_SEG11 PE15 controlled by SEGEN2.

LCD segment line 13. Segments 12, 13, 14 and 15

LCD_SEG13 PAO are controlled by SEGENS.

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 SEGENS3.

LCD segment line 16. Segments 16, 17, 18 and 19

LCD_SEG16 PA3 are controlled by SEGENA4.

LCD segment line 17. Segments 16, 17, 18 and 19

LCD_SEG17 PA4 are controlled by SEGEN4.
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
A3 PE12 LCD_SEGS EBI_ADO4 #0/1/2 | TIM1_CC2 #1 Lbjssoo__gl_):(?o RN
12C0_SDA #6 —
Ad PE9 LCD_SEGS5 EBI_ADO1#0/1/2 | PCNT2_S1IN #1
A5 PD10 LCD_SEG29 EBI_CS1 #0/1/2
A6 PF7 LCD_SEG25 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
A7 PF5 LCD_SEG3 EBI_REn#0/2 | TIMO_CDTI2#2/5 | USB_VBUSEN#0 | PRS_CH2 #1
A8 PF12 USB_ID
A9 PE4 LCD_COMO EBI_A11 #0/1/2 USO_CS #1
A10 PF10 U1_TX #1 USB_DM
A11 PF11 U1_RX #1 USB_DP
B1 PA15 LCD_SEG12 | EBIADOS#0/1/2 | TIM3_CC2 #0
USO_TX #3 LES_ALTEX7 #0
B2 PE13 LCD_SEGO EBI_ADO5 #0/1/2 USO_CS #0 ACMPQ_O #0
I2C0_SCL#6 | GPIO_EM4WU5
B3 PE11 LCD_SEG7 EBI_ADO3#0/1/2 | TIM1_CC1#1 USO_RX #0 "Eg—(f(')'lféi #0
B4 PES LCD_SEG4 EBI_ADOO #0/1/2 | PCNT2_SOIN #1 PRS_CH3 #1
B5 PD11 LCD_SEG30 EBI_CS2 #0/1/2
B6 PF8 LCD_SEG26 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
B7 PF6 LCD_SEG24 EBI_BLO #0/1/2 TIMO_CCO #2 U0_TX #0
B8 | USB_VBUS |USB 5.0V VBUS input.
B9 PES5 LCD_COM1 EBI_A12 #0/1/2 USO_CLK #1
B10 | USB_VREGI
B11 | USB_VREGO
o PA1 LCD_SEG14 EBI_AD10#0/1/2 | TIMO_CC1 #0/1 12C0_SCL #0 Cp“é'{%—_cc'l'_ﬁ #%0
c2 PAO LCD_SEG13 EBI_ADO9 #0/1/2 | TIMO_CCO #0/1/4 EE:%EEE)/(\ i‘(‘) G';Tg’_—gl\';fvtg 0
c3 PE10 LCD_SEG6 EBI_ADO2 #0/1/2 | TIM1_CCO #1 USO_TX #0 BOOT_TX
C4 PD13 ETM_TD1 #1
cs PD12 LCD_SEG31 EBI_CS3 #0/1/2
C6 PF9 LCD_SEG27 EBI_REn #1 ETM_TDO #1
C7 VSS Ground.
ACMP1_O #0
cs PF2 LCD_SEGO EBI_ARDY #0/1/2 |  TIMO_CC2 #5 LEUQ_TX #4 DBG_SWO #0
GPIO_EM4WU4
Co PE6 LCD_COM2 EBI_A13 #0/1/2 USO_RX #1
c10 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
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Alternate LOCATION

Functionality Description

EBI_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_AQ07 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
EBI_AO8 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_AQ9 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.
EBI_A10 PE3 PC10 |PC10 External Bus Interface (EBI) address output pin 10.
EBI_A11 PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PE5 External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PEG6 External Bus Interface (EBI) address output pin 13.
EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.
EBI_A15 PC8 PC8 PC8 External Bus Interface (EBI) address output pin 15.
EBI_A16 PBO PBO PBO External Bus Interface (EBI) address output pin 16.
EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.
EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.
EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.
EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.
EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.
EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.
EBI_A23 PCO PCO PCO External Bus Interface (EBI) address output pin 23.
EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.
EBI_A25 PC2 PC2 PC2 External Bus Interface (EBI) address output pin 25.
EBI_A26 PC4 PC4 PC4 External Bus Interface (EBI) address output pin 26.
EBI_A27 PD2 PD2 PD2 External Bus Interface (EBI) address output pin 27.

External Bus Interface (EBI) address and data in-

EBI_ADOO PE8 |PE8 |PE8 put / output pin 00.
EBI ADO! PES PE9 PE9 External Bus llnterface (EBI) address and data in-
_ put / output pin 01.
EBI ADO2 PE10 |PE10 |PE1O External Bus .Interface (EBI) address and data in-
- put / output pin 02.
EBI ADO3 pE11 |PE11 | PE11 External Bus .Interface (EBI) address and data in-
- put / output pin 03.
£BI ADO4 PE12 |PE12 | PE12 External Bus .Interface (EBI) address and data in-
put / output pin 04.
£B1 ADOS PE13 |PE13 |PE13 External Bus .Interface (EBI) address and data in-
put / output pin 05.
EB1 ADOS pE14 |PE14 |PE14 External Bus .Interface (EBI) address and data in-
_ put / output pin 06.
EBI ADO7 PE15 |PE15 |PE1S External Bus llnterface (EBI) address and data in-
- put / output pin 07.
£B1 ADOB pAls |PA15 |PAdS External Bus Interface (EBI) address and data in-

put / output pin 08.

silabs.com | Building a more connected world. Rev. 2.00 | 407




EFM32LG Data Sheet
Pin Definitions

Alternate

Functionality

LOCATION

Description

Us2 CSs 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.

USB_DP PF11 USB D+ pin.

USB_ID PF12 USB ID pin. Used in OTG mode.

USB_ .

USB_VBUS VBUS USB 5 V VBUS input.

USB_VBUSEN PF5 USB 5 V VBUS enable.

USB_VREGI USB_ USB Input to internal 3.3 V regulator

- VREGI P o vreg
USB_ USB Decoupling for internal 3.3 V USB regulator
USB_VREGO VRE- Ping ' 9
- GO and regulator output

5.22.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32LG995 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 5.66. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7

15 14 13 12 11 10
Port A PA15 | PA14 | PA13 | PA12 | PA11 | PA10 | PA9 | PA8 | PA7 | PA6 | PA5 | PA4 | PA3 | PA2 | PA1 | PAO
Port B PB15 | PB14 | PB13 | PB12 | PB11 | PB10 | PB9 | PB8 | PB7 | PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | PBO
Port C PC15| PC14 | PC13 | PC12 | PC11 | PC10| PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO
Port D PD15| PD14 | PD13 | PD12 | PD11 | PD10 | PD9 | PD8 | PD7 | PD6 | PD5 | PD4 | PD3 | PD2 | PD1 | PDO
Port E PE15 | PE14 | PE13 | PE12 | PE11 | PE10| PE9 | PE8 | PE7 | PE6 | PE5 | PE4 | PE3 | PE2 | PE1 | PEO
Port F — — — | PF12 | PF11 | PF10 | PF9 | PF8 | PF7 | PF6 | PF5 | PF4 | PF3 | PF2 | PF1 | PFO
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