Silicon Labs - EFM32LG280F128G-E-QFP100 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"
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ARM® Cortex®-M3

32-Bit Single-Core

48MHz

EBI/EMI, I12C, IrDA, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, POR, PWM, WDT
86
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FLASH
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1.98V ~ 3.8V

A/D 8x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LQFP (14x14)
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EFM32LG Data Sheet
Ordering Information

Max Speed Supply Temperature

Ordering Code Flash (kB) RAM (kB) (MHz) Voltage (V) (°C) Package
EFM32LG395F256G-E-BGA120 256 32 48 1.98 - 3.8 -40 - 85 BGA120
EFM32LG840F64G-E-QFN64 64 32 48 1.98-3.8 -40 - 85 QFN64

EFM32LG840F128G-E-QFN64 128 32 48 1.98-3.8 -40 - 85 QFN64

EFM32LG840F256G-E-QFN64 256 32 48 1.98-3.8 -40 - 85 QFN64

EFM32LG842F64G-E-QF P64 64 32 48 1.98-3.8 -40 - 85 TQFP64
EFM32LG842F128G-E-QFP64 128 32 48 1.98-3.8 -40 - 85 TQFP64
EFM32LG842F256G-E-QF P64 256 32 48 1.98-3.8 -40 - 85 TQFP64
EFM32LG880F64G-E-QFP100 64 32 48 1.98-3.8 -40 - 85 LQFP100
EFM32LG880F 128G-E-QFP100 128 32 48 1.98-3.8 -40 - 85 LQFP100
EFM32LG880F256G-E-QFP 100 256 32 48 1.98-3.8 -40 - 85 LQFP100
EFM32LG890F64G-E-BGA112 64 32 48 1.98-3.8 -40 - 85 BGA112
EFM32LG890F 128G-E-BGA112 128 32 48 1.98-3.8 -40 - 85 BGA112
EFM32LG890F256G-E-BGA112 256 32 48 1.98-3.8 -40 - 85 BGA112
EFM32LG895F64G-E-BGA120 64 32 48 1.98-3.8 -40 - 85 BGA120
EFM32LG895F 128G-E-BGA120 128 32 48 1.98-3.8 -40 - 85 BGA120
EFM32LG895F256G-E-BGA120 256 32 48 1.98-3.8 -40 - 85 BGA120
EFM32LG900F256G-E-D1I 256 32 48 1.98-3.8 -40 - 85 Wafer

EFM32LG940F64G-E-QFN64 64 32 48 1.98-3.8 -40 - 85 QFN64

EFM32LG940F 128G-E-QFN64 128 32 48 1.98-3.8 -40 - 85 QFN64

EFM32LG940F256G-E-QFN64 256 32 48 1.98-3.8 -40 - 85 QFN64

EFM32LG942F64G-E-BGA120 64 32 48 1.98-3.8 -40 - 85 BGA120
EFM32LG942F128G-E-BGA120 128 32 48 1.98-3.8 -40 - 85 BGA120
EFM32LG942F256G-E-BGA120 256 32 48 1.98-3.8 -40 - 85 BGA120
EFM32LG980F64G-E-QFP100 64 32 48 1.98-3.8 -40 - 85 LQFP100
EFM32LG980F128G-E-QFP 100 128 32 48 1.98-3.8 -40 - 85 LQFP100
EFM32LG980F256G-E-QFP 100 256 32 48 1.98-3.8 -40 - 85 LQFP100
EFM32LG990F64G-E-BGA112 64 32 48 1.98-3.8 -40 - 85 BGA112
EFM32LG990F128G-E-BGA112 128 32 48 1.98-3.8 -40 - 85 BGA112
EFM32LG990F256G-E-BGA112 256 32 48 1.98-3.8 -40 - 85 BGA112
EFM32LG995F64G-E-BGA120 64 32 48 1.98-3.8 -40 - 85 BGA120
EFM32LG995F 128G-E-BGA120 128 32 48 1.98-3.8 -40 - 85 BGA120
EFM32LG995F256G-E-BGA120 256 32 48 1.98-3.8 -40 - 85 BGA120
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EFM32LG Data Sheet
System Summary

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 93 pins Available pins are shown in 5.11.3 GPIO Pinout Overview
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Electrical Characteristics
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Figure 4.7. EM2 Current Consumption, RTC prescaled to 1 kHz, 32.768 kHz LFRCO
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Electrical Characteristics

4.9.5 AUXHFRCO

Table 4.12. AUXHFRCO

Parameter Symbol Test Condition Min Typ Max Unit

Oscillation frequency, all fAUXHFRCO 28 MHz frequency band 27.5 28.0 28.5 MHz

packages except CSP, Vpp=

3.0V, Tayg=25°C 21 MHz frequency band 20.6 21.0 214 MHz
14 MHz frequency band 13.7 14.0 14.3 MHz
11 MHz frequency band 10.8 11.0 11.2 MHz
7 MHz frequency band 6.48" 6.60" 6.721 MHz
1 MHz frequency band 1.152 1.202 1.252 MHz

Oscillation frequency, CSP fAUXHFRCO 28 MHz frequency band — 28.0 — MHz

devices, Vpp=3.0V,

Tame=25°C 21 MHz frequency band — 21.0 — MHz
14 MHz frequency band — 14.0 — MHz
11 MHz frequency band — 11.0 — MHz
7 MHz frequency band — 6.60" — MHz
1 MHz frequency band — 1.202 — MHz

Settling time after start-up tAUXHFRCO_settIing faUxHERCO = 14 MHz — 0.6 — Cycles

Frequency step for LSB TUNE- — 0.33 — %

change in TUNING value STEPAUXHFRCO

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_AUXHFRCOCTRL register may be used to adjust the AUXHFRCO 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 TUN-
ING bits and the frequency band to maintain the AUXHFRCO frequency at any arbitrary value between 7 MHz and 28 MHz
across operating conditions.

4.9.6 ULFRCO

Table 4.13. ULFRCO

Parameter Test Condition

Oscillation frequency fULFRCO 25°C, 3V 0.7 — 1.75 kHz
Temperature coefficient TCuLFRCO — 0.05 — %I°C
Supply voltage coefficient VCyULFRCO — -18.2 — %IV
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EFM32LG Data Sheet

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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Parameter

Negative hysteresis

Symbol

VACMPHYST N

Test Condition

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=0

Min
-0.3

Typ Max Unit
1.2 4.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=1

-18.0

-12.2 -4.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=2

-25.0

-17.6 -9.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=3

-33.0

-22.8 -13.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=4

-40.0

-27.8 -16.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=5

-46.0

-33.4 -21.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=6

-56.0

-39.9 -25.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=7

-65.0

-46.4 -29.0 mV

Positive hysteresis

VACMPHYST_P

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=0

1.2 4.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=1

4.0

12.2 21.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=2

9.0

17.1 25.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=3

13.0

22.3 33.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=4

17.0

28.2 42.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=5

20.0

34.0 49.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=6

250

39.8 58.0 mV

BIASPROG=0b1111, FULL-
BIAS=0, HALF-
BIAS=1,LPREF=0, HYSTSEL=7

294

46.4 68.0 mV
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4.16 LCD
Table 4.24. LCD
Parameter Symbol Test Condition Min Typ Max Unit
Frame rate fLcpFrR 30 — 200 Hz
Number of segments supported NUMsgg — 36x8 — seg
LCD supply voltage range VicDp Internal boost circuit enabled 2.0 — 3.8 \%
Steady state current consumption. |l cp Display disconnected, static — 250 — nA
mode, framerate 32 Hz, all
segments on.
Display disconnected, quad- — 550 — nA
ruplex mode, framerate 32
Hz, all segments on, bias
mode to ONETHIRD in
LCD_DISPCTRL register.
Steady state Current contribution | I cpgoosT Internal voltage boost off — 0 — MA
of internal boost.
Internal voltage boost on, — 8.4 — MA
boosting from 2.2 V to 3.0 V.
Boost Voltage VBoosT VBLEV of LCD_DISPCTRL — 3.02 — \%
register to LEVELO
VBLEV of LCD_DISPCTRL — 3.15 — \%
register to LEVEL1
VBLEV of LCD_DISPCTRL — 3.28 — \%
register to LEVEL2
VBLEV of LCD_DISPCTRL — 3.41 — \%
register to LEVEL3
VBLEV of LCD_DISPCTRL — 3.54 — \%

register to LEVEL4

VBLEV of LCD_DISPCTRL — 3.67 — \%
register to LEVEL5

VBLEV of LCD_DISPCTRL — 3.73 — \Y
register to LEVEL6

VBLEV of LCD_DISPCTRL — 3.74 — \Y
register to LEVEL7

The total LCD current is given by the following equation. I cpgoosT is zero if internal boost is off.

I cotoTaL = 'Lep * ILcpBOOST
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Alternate

Functionality

LOCATION

Description

External Bus Interface (EBI) address and data in-

EBI_ADO7 PE15 |PE15 |PE15 put / output pin 07.
EBI_ADOS PA15 | PA15 |PA15 External Bus _Interface (EBI) address and data in-
put / output pin 08.
EBI_AD09 PAO PAO PAO External Bus _Interface (EBI) address and data in-
put / output pin 09.
EBI AD10 PA1 PA1 PA1 External Bus .Interface (EBI) address and data in-
- put / output pin 10.
EBI AD11 PA2 PA2 PA2 External Bus .Interface (EBI) address and data in-
- put / output pin 11.
EBI AD12 PA3 PA3 PA3 External Bus .Interface (EBI) address and data in-
- put / output pin 12.
EBI AD13 PA4 PA4 PA4 External Bus .Interface (EBI) address and data in-
- put / output pin 13.
EBI_AD14 PA5 PA5 PA5 External Bus _Interface (EBI) address and data in-
put / output pin 14.
EBI_AD15 PAG PA6 PA6 External Bus _Interface (EBI) address and data in-
put / output pin 15.
EBI_ALE PE3 PC11 | PC11 External Bus Interface (EBI) Address Latch Enable
output.
EBI ARDY PE2 PE2 PE2 Extgrnal Bus Interface (EBI) Hardware Ready Con-
- trol input.
EBI_BLO PF6 PF6 PF6 gxternal Bus Interface (EBI) Byte Lane/Enable pin
EBI_BL1 PE7 PE7 PE7 Ifxternal 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;’Elt_arnal 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 Exterr_1a| Bus I_nterface (EBI) TFT Horizontal Syn-
chronization pin.
EBI_NANDREn |PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable
output.
EBI_NANDWEn | PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable
output.
EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 |PA10 | PA10 External Bus Interface (EBI) TFT Vertical Synchroni-

zation pin.
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Alternate LOCATION
Functionality Description
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.
LEUATD arat ot A o s
LEU1_RX PC7 PAG LEUART1 Receive input.
LELpAT Tk it oo e n ot
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 :_i\c/zvpljrrfquency 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.
TIMO_CDTIO PA3 PC13 | PF3 PC13 | PC2 PF3 ;I]';Tgr 0 Complimentary Deat Time Insertion chan-
TIMO_CDTH PA4 PC14 |PF4 PC14 |PC3 PE4 :;thr 0 Complimentary Deat Time Insertion chan-
TIMO_CDTI2 PA5 PC15 |PF5 PC15 |PC4 PF5 :;Tzer 0 Complimentary Deat Time Insertion chan-
TIM1_CCO PC13 |PE10 |PBO PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 |PE11 |PB1 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 |PE12 |PB2 PB11 |PC13 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA8 PA12 |PC8 Timer 2 Capture Compare input / output channel 0.
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P

in Definitions

5.9.2 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

LOCATION

Table 5.26. Alternate functionality overview

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_0O 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.
ADCO_CH7 PD7 Analog to digital converter ADCO, input channel
number 7.
BOOT_RX PE11 Bootloader RX.
BOOT_TX PE10 Bootloader TX.
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Alternate

Functionality

LOCATION

Description

UO0_RX PF7 PE1 PA4 UARTO Receive input.

Uo_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 |PES5 PC9 PB13 |PB13 USARTO clock input / output.

USO0_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 USART?2 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.

USB_DP PF11 USB D+ pin.

USB ID PF12 USB ID pin. Used in OTG mode.

USB_VBUS USB_V USB 5 V VBUS input.

BUS
USB_VBUSEN |PF5 USB 5V VBUS enable.

silabs.com | Building a more connected world.

Rev. 2.00 | 226




EFM32LG Data Sheet
Pin Definitions

5.10 EFM32LG390 (BGA112)

5.10.1 Pinout

The EFM32LG390 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
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Figure 5.19. EFM32LG390 Pinout (top view, not to scale)

Table 5.28. Device Pinout

BGA112 Pin# and

Pin Alternate Functionality / Description

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

External Bus Interface (EBI) address and data in-

EBI_ADO7 PE15 |PE15 |PE15 put / output pin 07.
EBI_ADOS PA15 |PA15 |PA15 External Bus .Interface (EBI) address and data in-
put / output pin 08.
EBI_AD09 PAO PAO PAO External Bus .Interface (EBI) address and data in-
put / output pin 09.
EBI AD10 PA1 PA1 PA1 External Bus .Interface (EBI) address and data in-
- put / output pin 10.
EBI AD11 PA2 PA2 PA2 External Bus llnterface (EBI) address and data in-
- put / output pin 11.
EBI AD12 PA3 PA3 PA3 External Bus .Interface (EBI) address and data in-
- put / output pin 12.
EBI AD13 PA4 PA4 PA4 External Bus .Interface (EBI) address and data in-
- put / output pin 13.
EBI_AD14 PA5 PA5 PA5 External Bus .Interface (EBI) address and data in-
put / output pin 14.
EBI_AD15 PAG PAG PAG External Bus .Interface (EBI) address and data in-
put / output pin 15.
EBI_ALE PE3 PC11 | PC11 External Bus Interface (EBI) Address Latch Enable
output.
EBI ARDY PE2 PE2 PE2 Extgrnal Bus Interface (EBI) Hardware Ready Con-
- trol input.
EBI_BLO PF6 PF6 PF6 gxternal Bus Interface (EBI) Byte Lane/Enable pin
EBI_BL1 PE7 PE7 PE7 Ifxternal 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 Eét_lt_arnal 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 Exterr_1a| Bus I_nterface (EBI) TFT Horizontal Syn-
chronization pin.
EBI_NANDREn |PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable
output.
EBI_NANDWEn | PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable
output.
EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 | PA10 |PA10 External Bus Interface (EBI) TFT Vertical Synchroni-

zation pin.
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5.16 EFM32LG895 (BGA120)

5.16.1 Pinout

The EFM32LG895 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 A1 index 1 2 3 4 5 6 7 8 9 10 11 12 13
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Figure 5.31. EFM32LG895 Pinout (top view, not to scale)

Table 5.46. Device Pinout

BGA120 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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LCD segment line 25. Segments 24, 25, 26 and 27

LCD_SEG25 PF7 are controlled by SEGENG.

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

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?.

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

LCD segment line 30. Segments 28, 29, 30 and 31
LCD_SEG30 PD11 are controlled by SEGEN?7.

LCD segment line 31. Segments 28, 29, 30 and 31
LCD_SEG31 PD12 are controlled by SEGEN?7.

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 SEGENS.

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

LCD segment line 38. Segments 36, 37, 38 and 39
LCD_SEG38 PA10 are controlled by SEGENS9.

LCD segment line 39. Segments 36, 37, 38 and 39
LCD_SEG39 PAT1 are controlled by SEGENS.
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_ALTEX5 PE11 LESENSE alternate exite output 5.
LES_ALTEX6 PE12 LESENSE alternate exite output 6.
LES_ALTEX7 PE13 LESENSE alternate exite output 7.
LES_CHO PCO LESENSE channel 0.
LES_CH1 PC1 LESENSE channel 1.
LES _CH2 PC2 LESENSE channel 2.
LES_CH3 PC3 LESENSE channel 3.
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Alternate LOCATION
Functionality Description
USB_DP PF11 USB D+ pin.
USB_ID PF12 USB ID pin. Used in OTG mode.
USB_VBUS USB_V USB 5 V VBUS input.
BUS
USB_VBUSEN |PF5 USB 5V VBUS enable.
USB_VREGI EEETV USB Input to internal 3.3 V regulator
USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.21.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32LG990 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 5.63. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8

15 14 13 12 11 10

Port A PA15 | PA14 | PA13 | PA12 | PA11 | PA10 | PA9 | PA8 | PA7 | PA6 | PA5S | 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 — — — — | 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 | PES | PE4 | PE3 | PE2 | PE1 | PEO

Port F — | — | — |PF12|PF11|PF10| PF9 | PF8 | PF7 | PF6 | PF5 | — | — | PF2 | PF1 | PFO

5.21.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG990 is shown in the following figure.

PB11
PB12
PCO
PC1
PC2
PC3

PDO
PD1
PD5

Figure 5.42. Opamp Pinout
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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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