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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"

Obsolete

ARM® Cortex®-M3

32-Bit Single-Core

48MHz

EBI/EMI, I12C, IrDA, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, POR, PWM, WDT
93

256KB (256K x 8)

FLASH

32Kx 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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EFM32LG Data Sheet
System Summary

3.2.9 EFM32LG380

The features of the EFM32LG380 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 3.9. EFM32LG380 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

uSB Full configuration USB_VBUS, USB_VBUSEN, USB_VREGI, USB_VREGO, USB_DM,
USB_DMPU, USB_DP, USB_ID

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

12C0 Full configuration I12C0_SDA, 12C0_SCL

12C1 Full configuration 12C1_SDA, 12C1_SCL

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

USART1 Full configuration with 128 US1_TX, US1_RX, US1_CLK, US1_CS

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

UARTO Full configuration UO0_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_CCJ[2:0]

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
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Module Configuration Pin Connections

AES Full configuration NA

GPIO 53 pins Available pins are shown in 5.13.3 GPIO Pinout Overview

LCD Full configuration LCD_SEG[17:0], LCD_COM][7:0], LCD_BCAP_P, LCD_BCAP_N,
LCD_BEXT
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Figure 4.14. Typical Low-Level Output Current, 3.8 V Supply Voltage
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Electrical Characteristics

Parameter

Test Condition

Slew Rate SRopamP (OPA2)BIASPROG=0xF,(OPA2)HALF- 3.2 — V/ius
BIAS=0x0, 70 pF load Rising (Simulated at
25 C and VDD=3 V)
(OPA2)BIASPROG=0x7,(OPA2)HALF- 0.8 — Vius
BIAS=0x1, 70 pF load, Rising (Simulated at
25 Cand VDD=3 V)
(OPA2)BIASPROG=0x0,(OPA2)HALF- 178 — V/us
BIAS=0x1, 70 pF load, Rising
(OPA2)BIASPROG=0x0,(OPA2)HALF- 198 — V/us
BIAS=0x1, 70 pF load, Falling
(OPA2)BIASPROG=0x4,(OPA2)HALF- 969 — V/us
BIAS=0x1, 70 pF load, Rising
(OPA2)BIASPROG=0x4,(OPA2)HALF- 969 — V/ius
BIAS=0x1, 70 pF load, Falling
(OPA1)BIASPROG=0x0,(OPA1)HALF- 166 — V/us
BIAS=0x1, 70 pF load, Rising
(OPA1)BIASPROG=0x0,(OPA1)HALF- 180 — Vius
BIAS=0x1, 70 pF load, Falling
(OPA1)BIASPROG=0x4,(OPA1)HALF- 918 — Vius
BIAS=0x1, 70 pF load, Rising
(OPA1)BIASPROG=0x4,(OPA1)HALF- 937 — Vlius
BIAS=0x1, 70 pF load, Falling
(OPAQ)BIASPROG=0x0,(OPAO)HALF- 173 — V/us
BIAS=0x1, 70 pF load, Rising
(OPAO)BIASPROG=0x0,(OPAO)HALF- 191 — Vius
BIAS=0x1, 70 pF load, Falling
(OPAQ)BIASPROG=0x4,(OPAQ)HALF- 935 — Vius
BIAS=0x1, 70 pF load, Rising
(OPAQ)BIASPROG=0x4,(OPAQ)HALF- 950 — Vius
BIAS=0x1, 70 pF load, Falling

Voltage Noise Nopamp Vout=1V, RESSEL=0, 0.1 Hz<f<10 kHz, 101 — UVRMS
OPAx-HCMDIS=0
Vout=1V, RESSEL=0, 0.1 Hz<f<10 kHz, 141 — MVRMS
OPAx-HCMDIS=1
Vout=1V, RESSEL=0, 0.1 Hz<f<1 MHz, 196 — UVRMS
OPAXHCMDIS=0
Vout=1V, RESSEL=0, 0.1 Hz<f<1 MHz, 229 — UVRMS
OPAXHCMDIS=1
RESSEL=7, 0.1 Hz<f<10 kHz, OPAXHCM- 1230 — UVRMS
DIS=0
RESSEL=7, 0.1 Hz<f<10 kHz, OPAXHCM- 2130 — UVRMS
DIS=1
RESSEL=7, 0.1 Hz<f<1 MHz, OPAXHCM- 1630 — UVRMS
DIS=0
RESSEL=7, 0.1 Hz<f<1 MHz, OPAXHCM- 2590 — MVRMS
DIS=1
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
US0_RX #3
A3 PE12 EBI_ADO4 #0/1/2 | TIM1_CC2 #1 US0_CLK #0 LCI;I\SA U/KLCTLé(Qe#:o
12C0_SDA #6 =
A4 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 PRS_CH2 #1
A8 PF4 EBI_WEn#0/2 | TIMO_CDTH #2/5 PRS_CH1 #1
A9 PE4 EBI_A11 #0/1/2 US0_CS #1
ACMP1_CH®6
- TIMO_CDTH #1/3
A10 PC14 DACO_OUTIALT TIM1_cCt1#0 | YSOCSHIUOTX | o cH1a 0
w2/ PCNTO. S1IN #0 #3
OPAMP_OUT1ALT =
ACMP1_CH7
A b1 DACO_OUTIALT TIMO_CDTI2 #1/3 | USO_CLK #3 LES_CH15 #0
43/ TIMA_CC2 #0 UO_RX #3 DBG_SWO #1
OPAMP_OUTALT
B1 PA15 EBI_ADO8 #0/1/2 | TIM3_CC2 #0
USO_TX #3 LES_ALTEX7 #0
B2 PE13 EBI_ADO5 #0/1/2 US0_CS #0 ACMPO_O #0
12C0_SCL #6 GPIO_EM4WUS
LES_ALTEXS #0
B3 PE11 EBI_ADO3#0/1/2 |  TIM1_CC1 #1 US0_RX #0 SO0 Rx
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 UO_TX #0
PRS_CHO #1
BS PF3 EBI_ALE #0 TIMO_CDTIO #2/5 PV D3 #1
B9 PE5 EBI_A12 #0/1/2 US0_CLK #1
ACMP1_CH4
DACO_OUT1ALT CMU_CLKO #1
B10 PC12 oy U1_TX #0 LES OHi2 #0
OPAMP_OUT1ALT
ACMP1_CH5 TIMO_CDTIO #1/3
DACO_OUT1ALT TIMA_CCO #0
B11 PC13 oy TV o024 U1_RX #0 LES_CH13 #0
OPAMP_OUT1ALT PCNTO._SOIN #0
CMU_CLK1 #0
C1 PA1 EBI_AD10#0/1/2 | TIMO_CC1 #0/1 12C0_SCL #0 ORS CH1 #0
LEUO_RX #4 PRS_CHO #0
c2 PAO EBIADO9 #0/1/2 | TIMO_CCO#0/1/4 | oo BTl il GPIO MWL
c3 PE10 EBI_ADO2 #0/1/2 |  TIM1_CCO #1 US0_TX #0 BOOT TX
ca PD13 ETM_TD1 #1
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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 i_i\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 PE8 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_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_CDTI1 PA4 PC14 |PF4 PC14 |PC3 PF4 y

Timer 0 Complimentary Deat Time Insertion channel

TIMO_CDTI2 PA5 PC15 |PF5 PC15 |PC4 PF5 >
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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 PC15 | PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
ETM_TCLK PD7 PC6 PA6 Embedded Trace Module ETM clock .
ETM_TDO PD6 PC7 PA2 Embedded Trace Module ETM data 0.
ETM_TD1 PD3 PD3 PA3 Embedded Trace Module ETM data 1.
ETM_TD2 PD4 PD4 PA4 Embedded Trace Module ETM data 2.
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LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
ADCO CH6 TIM1_CCO #4 LE- US1 RX #2 LES_ALTEXO #0
52 PD6 OPAMP P1 TIMO_OUTO #0 12C0 SDA #1 ACMPO_O #2
- PCNTO_SOIN #3 - ETM_TDO #0
CMU_CLKO #2
53 PD7 ADCO_CH7 T'II"\I/IIJIBC(();&#? L‘E ) US1_TX #2 LES_ALTEX1 #0
OPAMP_N1 PCNTO S1IN #3 12C0_SCL #1 ACMP1_O #2
- ETM_TCLK #0
54 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX #0 LES_CH®6 #0
55 PC6 ACMPO_CH®6 EBI_AO05 #0/1/2 12C0_SDA #2 ETM_TCLK #2
LEU1_RX#0 LES_CH7 #0
56 PC7 ACMPO_CH?7 EBI_AO06 #0/1/2 12C0_SCL #2 ETM_TDO #2
57 VDD_DREG | Power supply for on-chip voltage regulator.
58 VSS Ground.
59 DECOUPLE Eiicouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
TIM3_CCO #1 UO_TX #1
60 PEO EBI_AO7 #0/1/2 PCNTO_SOIN #1 12C1_SDA #2
TIM3_CC1#1 UO_RX #1
61 PE1 EBI_AG8#0/12 | poNTo SHIN #1 12C1_SCL #2
62 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 U1_TX #3 ACMPO_O #1
63 PE3 BU_STAT EBI_A10 #0 U1_RX#3 ACMP1_O #1
64 PE4 EBI_A11 #0/1/2 USO_CS #1
65 PES5 EBI_A12 #0/1/2 USO_CLK #1
66 PE6 EBI_A13 #0/1/2 USO_RX #1
67 PE7 EBI_A14 #0/1/2 USO_TX #1
68 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
69 PC9 ACMP1_CH1 EBI_AQ09 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU2
70 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
71 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX #2 LES_CH11 #0
72 USB_VREGI
73 USB_VREGO
74 PF10 U1_TX#1 USB_DM
75 PF11 U1_RX#1 USB_DP
6 oro TIMO_CCo#5LE- | JTCLI#2 DBG_SWCLK
TIMO_OUTO #2 I2CO_§DA 45 #0/1/2/3
US1_CS #2 DBG_SWDIO
77 PF1 T'T’\I",aacg&ff #';E LEUO_RX #3 #0/1/2/3
- 12C0_SCL #5 GPIO_EM4WU3
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Alternate LOCATION
Functionality 3 Description
LEUO_RX PD5 PB14 |PE15 |PF1 PAO LEUARTO Receive input.
LoD e i, Ao 0o -
LEU1_RX PC7 PAG LEUART1 Receive input.
oA T oupi, A s e i
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 PBR7 hs;vpl?;?quency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PEO PCO PD6 Pulse Counter PCNTO input number 0.
PCNTO_S1IN 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 PE8 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 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.
TIMO_CDTIO PA3 PC2 '(I)'imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI PA4 PC3 ]’imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI2 PAS5 PF5 PC4 PE5 ;imer 0 Complimentary Deat Time Insertion channel
TIM1_CCO PE10 |PBO PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PE11 | PB1 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PE12 |PB2 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA8 PA12 |PC8 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PA9 PA13 |PC9 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA10 |PA14 |PC10 Timer 2 Capture Compare input / output channel 2.
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.
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5.11.2 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 5.32. 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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QFP64 Pin# and Name

Pin #

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

50 or 1 TIMO_CC1 #5 LE- | US1_CS #2 LEUO_RX | DBG_SWDIO #0/1/2/3
TIMO_OUT1 #2 #3 12C0_SCL #5 GPIO_EMAWU3
ACMP1_0O #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 z: 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 VSS Ground.
57 PES LCD_SEG4 PCNT2_SOIN #1 PRS_CH3 #1
58 PE9 LCD_SEG5 PCNT2_S1IN #1
59 PE10 LCD_SEG6 TIM1_CCO #1 USO_TX #0 BOOT TX
LES_ALTEX5 #0
60 PE11 LCD_SEG7 TIMA_CC1 #1 USO_RX #0 So0T R
USO_RX #3 USO_CLK CMU_CLK1 #2
61 PE12 LCD_SEG8 TIM1_CC2 #1 45 1500 SOATS LES ALTEX 0
LES_ALTEX7 #0
62 PE13 LCD_SEG9 USO—I?C(:(? 3SUCSL°#—E§S #0 ACMPO_O #0
= GPIO_EM4WU5
63 PE14 LCD_SEG10 TIM3_CCO #0 LEUO_TX #2
64 PE15 LCD_SEG11 TIM3_CC1 #0 LEUO_RX #2
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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 Description
LEVOTX  |PD4 |PBI3 PEM4 PFO P2 out i half duplex communicaton.
LEU1_RX PC7 LEUART1 Receive input.
LEVITX  [PCB  |PAS out i hal duplow commurication, -
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 :\cl)(\;vplj:fquency Crystal (typically 32.768 kHz) posi-
PCNTO_SOIN PC13 PD6 Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 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 PF5 Peripheral Reflex System PRS, channel 2.
PRS_CH3 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 PF1 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PD3 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTIO PA3 PC13 | PF3 PC13 PF3 '(I)'imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTH PA4 PC14 | PF4 PC14 PF4 Iimer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI2 PAS5 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 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA12 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PA13 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA14 Timer 2 Capture Compare input / output channel 2.
TIM3_CCO PE14 Timer 3 Capture Compare input / output channel 0.
TIM3_CCA1 PE15 Timer 3 Capture Compare input / output channel 1.
US0_CLK PE12 |PE5 PC15 |PB13 |PB13 USARTO clock input / output.
USO0_CS PE13 |PE4 PC14 |PB14 |PB14 USARTO chip select input / output.
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Alternate

Functionality

LOCATION

Description

LCD segment line 22. Segments 20, 21, 22 and 23

tgg—ggﬁ?l PB5 are controlled by SEGENS. This pin may also be
- used as LCD COM line 6

LCD segment line 23. Segments 20, 21, 22 and 23

tgg—ggﬁ?l PB6 are controlled by SEGENS. This pin may also be
- used as LCD COM line 7

LCD segment line 24. Segments 24, 25, 26 and 27
LCD_SEG24 PF6 are controlled by SEGENSG.

LCD segment line 25. Segments 24, 25, 26 and 27
LCD_SEG25 PF7 are controlled by SEGENSG.

LCD segment line 26. Segments 24, 25, 26 and 27
LCD_SEG26 | PF8 are controlled by SEGENS.

LCD segment line 27. Segments 24, 25, 26 and 27
LCD_SEG27 PF9 are controlled by SEGENG.

LCD segment line 28. Segments 28, 29, 30 and 31
LCD_SEG28 PD9 are controlled by SEGEN?7.

LCD segment line 29. Segments 28, 29, 30 and 31
LCD_SEG29 PD10 are controlled by SEGEN?7.

LCD segment line 30. Segments 28, 29, 30 and 31
LCD_SEG30 PD11 are controlled by SEGEN?.

LCD segment line 31. Segments 28, 29, 30 and 31
LCD_SEG31 PD12 are controlled by SEGEN?.

LCD segment line 32. Segments 32, 33, 34 and 35
LCD_SEG32 | PBO are controlled by SEGENS.

LCD segment line 33. Segments 32, 33, 34 and 35
LCD_SEG33 | PB1 are controlled by SEGENS.

LCD segment line 34. Segments 32, 33, 34 and 35
LCD_SEG34 PB2 are controlled by SEGENS.

LCD segment line 35. Segments 32, 33, 34 and 35
LCD_SEG35 PAT are controlled by SEGENS.

LCD segment line 36. Segments 36, 37, 38 and 39
LCD_SEG36 PA8 are controlled by SEGENS9.

LCD segment line 37. Segments 36, 37, 38 and 39
LCD_SEG37 PA9 are controlled by SEGENS9.

LCD segment line 38. Segments 36, 37, 38 and 39
LCD_SEG38 | PA10 are controlled by SEGEN.

LCD segment line 39. Segments 36, 37, 38 and 39
LCD_SEG39 | PAT1 are controlled by SEGENO.
LES_ALTEXO PD6 LESENSE alternate exite output 0.
LES_ALTEX1 PD7 LESENSE alternate exite output 1.
LES_ALTEX2 PA3 LESENSE alternate exite output 2.
LES_ALTEX3 PA4 LESENSE alternate exite output 3.
LES_ALTEX4 PA5 LESENSE alternate exite output 4.
LES_ALTEXS5 PE11 LESENSE alternate exite output 5.
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5.17.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG900 is shown in the following figure.

PB11

PC4[ 1 +\_OUTOALT % Eg;z
PC1
PC5[ 1} PC2
PC3
PD4[ 7} e PC12
PD3[ ] . PC13
— PC14
PD6[ 1 AN~ PC15
N—" PDO
PD7[} . PDA1
L~ PD5

Figure 5.34. Opamp Pinout
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
C5 VSS Ground.
C6 IOVDD_0 Digital 10 power supply 0.
c7 PF9 LCD_SEG27 EBI_REn #1 ETM_TDO #1
C8 VSS Ground.
C9 IOVDD_1 Digital 10 power supply 1.
- 12C0_SDA #5
c11 PE4 LCD_COMO EBI_A11 #0/1/2 USO_CS #1
c12 PC14 Dﬁgcl;ﬂ—gﬁc&e” ng/ﬁ(i?:y 2(1)/3 USO_CS#3UO_TX || £s cH14 #0
#2l PCNTO_S1IN #0 #3
OPAMP_OUT1ALT =
ACMP1_CH7
c1a o1 DACO_OUT1ALT TIMO_CDTI2#1/3 |  USO_CLK #3 LES_CH15 #0
#3/ TIM1_CC2 #0 UO_RX #3 DBG_SWO #1
OPAMP_OUTIALT
D1 PA3 LCD_SEG16 | EBIAD12#0/1/2 | TIMO_CDTIO #0 U0_TX #2 "EEST—I\Z*_LTT?;: 0
D2 PA2 LCD_SEG15 | EBIAD11#0M/2 | TIMO_CC2 #0/1 CEWA—_CT'E)'EO#*ZO
D3 PB15 ETM_TD2 #1
D11 PES5 LCD_COM1 EBI_A12 #0/1/2 USO_CLK #1
ACMP1_CH4
D12 PC12 DACO—EOl/m ALT U1_TX #0 SI\EAéJ__Cc::II-_I;(g :g
OPAMP_OUT1ALT
ACMP1_CH5 TIMO_CDTIO #1/3
D13 PC13 DACO—%/mALT Enggg zg U1_RX #0 LES_CH13 #0
OPAMP_OUT1ALT PCNTO_SOIN #0
E1 PAG LCD_SEG19 | EBI_AD15#0/1/2 LEU1_RX #1 :;“&Eﬁ%vﬁ
E2 PA5 LCD_SEG18 | EBIAD14#0/1/2 | TIMO_CDTI2 #0 LEU1_TX #1 Liﬁﬁggg;}; 0
E3 PA4 LCD_SEG17 | EBI_AD13#0/1/2 | TIMO_CDTI #0 UO_RX #2 Liﬁ—,@_‘}fﬁf 0
E11 PE6 LCD_COM2 EBI_A13 #0/1/2 USO_RX #1
E12 PC10 ACMP1_CH?2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
E13 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX #2 LES_CH11 #0
F1 PBO LCD_SEG32 EBI_A16 #0/1/2 TIM1_CCO #2
F2 PB1 LCD_SEG33 EBI_A17 #0/1/2 TIM1_CC1 #2
F3 PB2 LCD_SEG34 EBI_A18 #0/1/2 TIM1_CC2 #2
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6. BGA112 Package Specifications

6.1 BGA112 Package Dimensions
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SOLDER BALL SIZE REFERS
TO POST REFLOW CONDITION.
THE PRE—REFLOW BALL

DIAMETER IS 20.460. SIDE VIEW

Note:
1. The dimensions in parenthesis are reference.

2.Datum 'C' and seating plane are defined by the crown of the solder balls.

3. All dimensions are in millimeters.

The BGA112 Package uses SAC105 solderballs.

(1.00)

{B.00f

BOTTOM VIEW

Figure 6.1. BGA112

All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

r X ¢ T o Mmoo w >

Rev: 97SPP01315A_X03_06Jun11

For additional Quality and Environmental information, please see: http://www.silabs.com/support/quality/pages/default.aspx.
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7.3 BGA120 Package Marking

In the illustration below package fields and position are shown.

Orientatiqn Mark Chip/Famin
\
®
' ®
o | IEFM 32

Version™—TG110F8JlG Tomperature

| [cic1e7 Grade
roduction+—
Code 1015/B j

|

Revision

Figure 7.5. Example Chip Marking (Top View)
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8. CSP81 Package Specifications

8.1 CSP81 Package Dimensions

(TOP VIEW) (BOTTOM VIEW)
41 CORNER
INDEX AREA
A1 CORNER
I E -y
| \ ( (2] a 8 7 6 4 3 2z 1
A

)| 0OO00POOOG =
oo $— - — ] S SR CRO SR SOQ T o

| .
nx ®o
Slasat[ DB RE
Peee®) |C

AZ
1 -

- ‘ //ebb]C]
N : N
! — - S — —
Al

SENG E
PLANE

Figure 8.1. CSP81

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. Primary datum “C” and seating plane are defined by the spherical crowns of the solder balls.
4.Dimension “b” is measured at the maximum solder bump diameter, parallel to primary datum “C”.
5.Recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small BodyComponents.

Table 8.1. CSP81 (Dimensions in mm)

Symbol Min Nom Max
A 0.491 0.55 0.609
A1 0.17 — 0.23
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14. Revision History

14.1 Revision 2.00
April 17th, 2017

Consolidated all EFM32LG data sheets:
+ EFM32LG230
+ EFM32LG232
+ EFM32LG280
* EFM32LG290
* EFM32LG295
* EFM32LG330
* EFM32LG332
+ EFM32LG360
+ EFM32LG380
+ EFM32LG390
+ EFM32LG395
+ EFM32LG840
+ EFM32LG842
+ EFM32LG880
+ EFM32LG890
+ EFM32LG895
+ EFM32LG900
+ EFM32LG940
+ EFM32LG942
+ EFM32LG980
+ EFM32LG990
+ EFM32LG995

Added a Feature List section.

2. Ordering Information — Added ordering code decoder.

3.3 Memory Map — Separated the Memory Map into two figures — one for core and code space listing and one for peripheral listing.
4.2 Absolute Maximum Ratings — Removed the footnote about storage temperature and added max source/sink current per I/O pin.
Environmental — Removed this section. Environmental specifications are available in the qualification report.

4.4 Current Consumption - Added maximum current specifications for the highest energy mode, Igpp.

4.8 General Purpose Input Output — Reduced maximum input leakage current (I,o_gak, max).

4.9.1 LFXO - Replaced “energyAware Designer” with “Configurator tool”.

4.9.3 LFRCO - Added (min, typ, max) specifications for oscillation frequency over full power supply and full temperature range. Also
added typical voltage drift and temperature drift specs.

4.9.3 LFRCO - Updated graphs for calibrated LFRCO Frequency vs. Temperature and Supply Range, and also fixed y-axis unit [kHz].

4.9.4 HFRCO — Added specifications for oscillation frequency over full power supply and temperature range, added typical voltage drift
and temperature drift specs at each frequency band, and removed the duty cycle spec (DCHrrco)-

4.9.4 HFRCO - Updated all HFRCO graphs (various frequency bands).
4.9.6 ULFRCO — Removed the duty cycle spec for AUXHFRCO (DCauxHFRCO)-

4.10 Analog Digital Converter (ADC) — Added the following specs:
* Input bias current (Iapceiasin) — added max (source and sink).

* Input offset current (IapcorrseTiN) — @added max (source and sink).
* VREF output voltage (Vrgf) — added min, typ, max.
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