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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

12C, IrDA, SmartCard, SPI, UART/USART

Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT
56

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

64-WFQFN Exposed Pad

64-QFN (9x9)
https://www.e-xfl.com/product-detail/silicon-labs/efm32Ig840f256-qfn64
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EFM32LG Data Sheet
System Summary

3.2.7 EFM32LG332

The features of the EFM32LG332 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 3.7. EFM32LG332 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

12C0O Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration I2C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO0_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

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]

TIMER1 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_SI[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[3:0], ACMP0O_O

ACMP1 Full configuration ACMP1_CHI0], ACMP1_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CHI[7:0]

DACO Full configuration DACO_OUT[1:0], DACO_OUTXALT
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3.2.12 EFM32LG840

The features of the EFM32LG840 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 3.12. EFM32LG840 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

12C0O Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration I2C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO0_TX, USO_RX. USO_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

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]

TIMER1 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_OI[1:0]

PCNTO Full configuration, 16-bit count register PCNTO_SI[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_CHI[7:0], ACMPO_O

ACMP1 Full configuration ACMP1_CH]J7:0], ACMP1_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CHI[7:0]

DACO Full configuration DACO_OUT[1:0], DACO_OUTXALT

OPAMP Full configuration Outputs: OPAMP_OUTx, OPAMP_OUTXALT, Inputs: OPAMP_Px,
OPAMP_NXx
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Figure 4.7. EM2 Current Consumption, RTC prescaled to 1 kHz, 32.768 kHz LFRCO
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Figure 4.12. Typical Low-Level Output Current, 3 V Supply Voltage
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Parameter

Positive response time

Symbol

t RESPONSE_P

Test Condition

BIASPROG=0b0100, FULL-
BIAS=0, HALFBIAS=1, Over-
drive = 100 mV, LPREF=0,
HYSTSEL=0

Min

Typ Max Unit
1014 — ns

BIASPROG=0b0100, FULL-
BIAS=0, HALFBIAS=1, Over-
drive = 100 mV, LPREF=0,
HYSTSEL=1

1671 — ns

BIASPROG=0b0100, FULL-
BIAS=0, HALFBIAS=1, Over-
drive = 100 mV, LPREF=0,
HYSTSEL=2

1786 — ns

BIASPROG=0b0100, FULL-
BIAS=0, HALFBIAS=1, Over-
drive = 100 mV, LPREF=0,
HYSTSEL=3

1933 — ns

BIASPROG=0b0100, FULL-
BIAS=0, HALFBIAS=1, Over-
drive = 100 mV, LPREF=0,
HYSTSEL=4

2046 — ns

BIASPROG=0b0100, FULL-
BIAS=0, HALFBIAS=1, Over-
drive = 100 mV, LPREF=0,
HYSTSEL=5

2262 — ns

BIASPROG=0b0100, FULL-
BIAS=0, HALFBIAS=1, Over-
drive = 100 mV, LPREF=0,
HYSTSEL=6

2531 — ns

BIASPROG=0b0100, FULL-
BIAS=0, HALFBIAS=1, Over-
drive = 100 mV, LPREF=0,
HYSTSEL=7

2907 — ns

Offset voltage

VACMPOFFSET

BIASPROG= 0b1010, FULL-
BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

-12

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

-14.4

0.4 14.8 mV

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

-13.3

0.3 13.2 mV
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Parameter Test Condition
Capacitive Sense Internal Re- | Rgsres CSRESSEL=0b00 in — 39 — kQ
sistance ACMPNn_INPUTSEL
CSRESSEL=0b01 in — 71 — kQ
ACMPN_INPUTSEL
CSRESSEL=0b10 in — 104 — kQ
ACMPN_INPUTSEL
CSRESSEL=0b11 in — 136 — kQ
ACMPN_INPUTSEL
Startup time tACMPSTART — — 10 us
VDD_SCALED input accuracy |V vDDSCALED VDD_SCALED=9,BIA- — -10.8 — mV

SPROG=0b1111, FULLBIAS=0,
HALFBIAS=1, HYSTSEL=0,
LPREF=0

VDD_SCALED=9,BIA- — 1.3 — mV
SPROG=0b0000, FULLBIAS=0,
HALFBIAS=1, HYSTSEL=0,
LPREF=1

Note:
1. Reference current not included.

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference as given in in the following
equation. IacpmpREF is zero if an external voltage reference is used.

IncmpTOTAL = 'ACMP * 'ACMPREF
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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-
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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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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
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_A09 #0 TIM3_CC2 #1 U1_TX#3 ACMPO_O #1
F11 DECOUPLE FIZ)):::oupIe output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required at this
G1 PB5 EBI_A21 #0/1/2 US2_CLK #1
G2 PB6 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.
G10 PC6 ACMPO_CH®6 EBI_A05 #0/1/2 I;'égigg);i% ELTEI\;IQ’_—TCCHLGK#:z
G11 PC7 ACMPO_CH7 EBI_A06 #0/1/2 ILZE:%}S%)E ;:Eg IIEEI\SII__(':I'BZ) Zg
ACMPO_CHO
| eeo | DROOUTNT | ensggugne | THOCCIE | Usimxio | LESoHOf
OPAMP_OUTOALT -
ACMPO_CH2
H2 PC2 DACO—EZL/JTOALT EBI_A25 #0/1/2 TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
H3 PD14 12C0_SDA #3
H4 PA7 EBI_CSTFT #0/1/2
H5 PA8 EBI_DCLK #0/1/2 TIM2_CCO0 #0
H6 VSS Ground.
H7 IOVDD_3 Digital 10 power supply 3.
H8 PD8 BU_VIN CMU_CLK1 #1
H9 PD5 OPQI\[/)IIg?E)%F':g 40 LEUO_RX #0 ETM_TD3 #0/2
wo | s ADCO.CHe o outos | USLRX®2  Eig R
- PCNTO_SOIN #3 - ETM_TDO #0
o ADGO GH7 TMICC1#LE: | i 1xy | (ES ALTEXIH0
OPAMP_N1 PCNTO S1IN #3 12C0_SCL #1 ACMP1_O #2
- ETM_TCLK #0
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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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CSP81 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
ACMPO_CHO TIMO_CC1 #4 USO_TX #5 US1_TX #0 | LES_CHO #0 PRS_CH2
F8 PCo DACO_OUTOALT #0/ PCNTO_SOIN #2 12C0_SDA #4 #0
OPAMP_OUTOALT - -
F9 PB6 US2_CS #1
G1 VDD_DREG Power supply for on-chip voltage regulator.
G2 VSS_DREG Ground for on-chip voltage regulator.
G3 PD4 ADCO_CH4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
G4 PD3 ADCO_CH3 OPAMP_N2 TIMO_CC2 #3 US1_CS#1 ETM_TD1 #0/2
DACO_OuUT1/
G5 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
DACO_OuUTO0 / TIM1_CC2 #3 LE-
G6 PB11 OPAMP_OUTO TIMO_OUTO #1 12C1_SDA#1
G7 PA9 TIM2_CC1 #0
TIMO_CDTI2 #4 LE-
G8 PC4 Aé"p“f\?facﬁo“ TIMo_ouTo#3 | US2-CLK f;% 12C1_SDA LES_CH4 #0
- PCNT1_SOIN #0
ACMPO_CH1
G9 PC1 DACO_OUTOALT #1/ P‘glkl/l_lc_)o_CSCle#iz USO_E)C(: (?58%?_155)( #0 | LES_CH1 i;(()) PRS_CH3
OPAMP_OUTOALT - -
HA1 PD8 BU_VIN CMU_CLK1 #1
TIM1_CCO #4 LE- LES_ALTEXO0 #0
H2 PD6 ADCO_CH6 OPAMP_P1 TIMO_OUTO #0 US1_RX #§1|200—SDA ACMPO_O #2
PCNTO_SOIN #3 ETM_TDO #0
USB_DMPU #0
H3 PD2 ADCO_CH2 TIMO_CC1 #3 UST_CLK #1 DBG_SWO #3
H4 VSS Ground.
H5 AVSS_0 Analog ground 0.
H6 AVDD_0 Analog power supply 0.
H7 PA10 TIM2_CC2 #0
ACMPO_CH5 LETIMO_OUT1 #3 US2_CS #0 12C1_SCL
H8 PCS OPAMP_NO PCNT1_S1IN #0 #0 LES_CH5#0
ACMPO_CH3
H9 PC3 DACO_OUTOALT #3/ TIMO_CDTI1 #4 US2_RX #0 LES_CH3 #0
OPAMP_OUTOALT
ADCO0_CH5
J1 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
ADCO_CH1
J2 PD1 DACO_OUT1ALT #4/ PEIRIA'I(')Z_CS%(I)I\f zo US1_RX #1 DBG_SWO #2
OPAMP_OUT1ALT -
J3 IOVDD_3 Digital 10 power supply 3.
J4 PB14 HFXTAL_N USo_cs #:{15 LEUO_RX
USO_CLK #4/5
J5 PB13 HFXTAL_P LEUO, TX #1
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5.9 EFM32LG380 (LQFP100)

5.9.1 Pinout

The EFM32LG380 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.

n
n ju )
| o
=) >
A A AA AT O AT ON~NONSIN—HON—HDO
H H <wWwwuuwuuwwuwooooOO W WL LWL DnO LW W w
Pin 1 index foaofoAaAAAAOAAAAfdAAAAS>SHOAADAAA
BNRRONINANHAONRNONINNADNDNO
PAO ll 5 PF11
PAl1 12 4 PF10
PA2 -3 3 USB_VREGO
PA3 4 2 USB_VREGI
PA4 5 1 PC1l1
PA5 6 0 PC10
PAG 7 69 PC9
IOvVDD 0 -8 68 PC8
PBO 19 67 PE7
PB1 1 66 PE6
PB2 1 65 PE5
PB3 11 64 PE4
PB4 1 63 PE3
PB5 1} b2 PE2
PB6 1 61 PE1l
VSS 1¢ 50 PEO
IOVDD 1 1 9 DECOUPLE
PCO lg 8 VSS
PC1 1 7 VDD _DREG
PC2 2 6 PC7
PC3 2 5 PC6
PC4 2_4] 4 PD8
PC5 23 3 PD7
PB7 25 2 PD6
PB8 2 1 PD5
NNNANMMMMMMMMOMITIIIT ST ST < 0
=N i = T e A e D=~ Y=Y =Y =
Ao o ldcccLommmammaoncaocaa
aaa  adawn aaogaaoa
S W s >=
= < = 3=

Figure 5.17. EFM32LG380 Pinout (top view, not to scale)

Table 5.25. Device Pinout

LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
LEUO_RX #4 PRS_CHO #0
1 PAO EBI_ADO09 #0/1/2 TIMO_CCO #0/1/4 12C0_SDA #0 GPIO_EM4WUO
CMU_CLK1 #0
2 PA1 EBI_AD10 #0/1/2 TIMO_CC1 #0/1 12C0_SCL #0 PRS_ CH1 #0
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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 EBI_REn #1 ETM_TDO #1
C8 VSS Ground.
C9 IOVDD_1 Digital 10 power supply 1.
- 12C0_SDA #5
c11 PE4 EBI_A11 #0/1/2 USO_CS #1
c12 PC14 Dﬁgcl;ﬂ—gﬁc&e” T%{%ﬂl 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 EBI_AD12#0/1/2 | TIMO_CDTIO #0 U0_TX #2 "EEST—I\Z*_LTT?;: 0
D2 PA2 EBI_AD11#0/1/2 | TIMO_CC2 #0/1 CEWA—_CT'E)'EO#*ZO
D3 PB15 ETM_TD2 #1
D11 PES5 EBI_A12 #0/1/2 USO_CLK #1
ACMP1_CH4
D12 PC12 DACO—EOl/mA"T U1_TX #0 SI\E/I;J__CC::II-_I;(S :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 EBI_AD15 #0/1/2 LEU1_RX #1 GEIIII\(g:-IE-f\:/II;l'\(N#a
E2 PA5 EBI_AD14 #0/1/2 | TIMO_CDTI2 #0 LEU1_TX #1 '-EE%\;T}TTS:;(:; 0
E3 PA4 EBI_AD13#0/1/2 | TIMO_CDTH #0 UO_RX #2 "iST—,\ﬁ_LTTgﬁf 0
E11 PE6 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 EBI_A16 #0/1/2 TIM1_CCO #2
F2 PB1 EBI_A17 #0/1/2 TIM1_CC1 #2
F3 PB2 EBI_A18 #0/1/2 TIM1_CC2 #2
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Alternate

Functionality

LOCATION

Description

OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OUTO0/ PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
gﬁi&—g %Lo%ir PDO Digital to Analog. Converter DACO_OUTOALT /
LT - OPAMP alternative output for channel 0.
DACO_OUT1/ 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 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.
ETM_TD3 PD5 PF3 PD5 PA5 Embedded Trace Module ETM data 3.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WUS5 | PE13 Pin can be used to wake the system up from EM4
o ey S regeve i Ao used 3
HFEXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 PC7 PF1 PE13 |12CO Serial Clock Line input / output.
12C0_SDA PAO PD6 PC6 PFO PE12 |12CO0 Serial Data input / output.
12C1_SCL PC5 PB12 12C1 Serial Clock Line input / output.
I2C1_SDA PC4 PB11 I12C1 Serial Data input / output.
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Alternate

Functionality

LOCATION

Description

OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OUTO0/ PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
gﬁi&—g %Lo%ir PDO Digital to Analog. Converter DACO_OUTOALT /
LT - OPAMP alternative output for channel 0.
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 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.
ETM_TD3 PD5 PF3 PD5 PA5 Embedded Trace Module ETM data 3.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WUS5 |PE13 Pin can be used to wake the system up from EM4
e ey S e . Ao used 3
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 PC7 PF1 PE13 |12CO Serial Clock Line input / output.
12C0_SDA PAO PD6 PC6 PFO PE12 |12CO Serial Data input / output.
12C1_SCL PC5 12C1 Serial Clock Line input / output.
12C1_SDA PC4 PB11 I12C1 Serial Data input / output.
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Water Pads and Coordinates Pad Alternative Functionality / Description
Pad Name X (um) Y (um) EBI Timers Communica-
tion
47 AVDD_1 661.2 -2065.0 | Analog power supply 1.
48 AVSS_1 754.5 -2065.0 | Analog ground 1.
49 PB13 833.8 -2065.0 HFXTAL_P USO_CLK #4/5
LEUO_TX #1
50 PB14 919.6 -2065.0 HFXTAL_N USO_CS #4/5
LEUO_RX #1
51 IOVSS_3 1054.9 -2065.0 | Digital 10 ground 3.
52 IOVDD_3 1151.7 -2065.0 | Digital 10 power supply 3.
53 AVSS_0 1254.2 -2065.0 | Analog ground 0.
54 AVDD_0 1346.8 -2065.0 | Analog power supply O.
55 PDO 1442.7 -2065.0 ADCO_CHO PCNT2_SO0IN US1_TX#1
DACO_OUTOAL #0
T #4/
OPAMP_OUTO
ALT
OPAMP_OUT2
#1
56 PD1 1559.2 -2065.0 ADCO_CH1 TIMO_CCO #3 US1_RX#1 DBG_SWO #2
DACO_OUT1AL PCNT2_S1IN
T #4/ #0
OPAMP_OUT1
ALT
57 PD2 1646.3 -2065.0 ADCO_CH2 | EBI_A27 #0/1/2 | TIMO_CC1#3 | USB_DMPU #0 | DBG_SWO #3
US1_CLK#1
58 PD3 1749.3 -2065.0 ADCO_CH3 TIMO_CC2 #3 US1_CS#1 ETM_TD1 #0/2
OPAMP_N2
59 PD4 1851.4 -2065.0 ADCO_CH4 LEUO_TX#0 | ETM_TD2 #0/2
OPAMP_P2
60 PD5 2065.0 -1872.9 ADCO_CH5 LEUO_RX#0 | ETM_TD3 #0/2
OPAMP_OUT2
#0
61 PD6 2065.0 -1771.3 ADCO_CH6 TIM1_CCO #4 US1_RX #2 LES_ALTEXO
OPAMP_P1 LETIMO_OUTO | 12C0O_SDA#1 | #0 ACMP0O_O
#0 #2 ETM_TDO
PCNTO_SOIN #0
#3
62 PD7 2065.0 -1669.4 ADCO_CH7 TIM1_CC1 #4 US1_TX#2 | CMU_CLKO #2
OPAMP_N1 LETIMO_OUT1 | 12C0_SCL#1 | LES_ALTEX1
#0 #0 ACMP1_O
PCNTO_S1IN #2 ETM_TCLK
#3 #0
63 PD8 2065.0 -1561.9 BU_VIN CMU_CLK1 #1
64 PC6 2065.0 -1470.2 | ACMPO_CH6 | EBI_AOQ5 #0/1/2 LEU1_TX#0 LES_CH®6 #0
12C0_SDA#2 | ETM_TCLK #2
65 PC7 2065.0 -1385.2 | ACMPO_CH7 | EBI_AO06 #0/1/2 LEU1_RX #0 LES_CH7 #0
12C0_SCL #2 | ETM_TDO #2
66 VSS_DREG 2065.0 -1295.5 | Ground for on-chip voltage regulator.
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Alternate

Functionality

LOCATION

Description

DACO_OUTOALT

Digital to Analog Converter DACO_OUTOALT /

(L)'Il'D AMP_OUTOA PDO OPAMP alternative output for channel 0.
DACO_OUT1/ PB12 Digital to Analog Converter DACO_OUT1 / OPAMP
OPAMP_OUT1 output channel number 1.
gﬁi&—g %Uﬁir PD1 Digital to Analog. Converter DACO_OUT1ALT /
LT - OPAMP alternative output for channel 1.
OPAMP_OUT2 |PD5 PDO Operational Amplifier 2 output.
OPAMP_PO PC4 Operational Amplifier 0 external positive input.
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
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.
ETM_TD3 PD5 PD5 PA5 Embedded Trace Module ETM data 3.
GPIO_EM4WUO | PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU1 | PA6 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 | PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 | PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WUS5 |PE13 Pin can be used to wake the system up from EM4
e ey S e i Ao used 3
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 PC7 PF1 PE13 |12CO Serial Clock Line input / output.
12C0_SDA PAO PD6 PC6 PFO PE12 |12CO Serial Data input / output.
12C1_SCL PC5 PB12 12C1 Serial Clock Line input / output.
12C1_SDA PC4 PB11 I12C1 Serial Data input / output.
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BGA112 Pin# and

Pin #

F11

Name

Pin Name

DECOUPLE

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

Pin Alternate Functionality / Description

EBI

Timers

Communication

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

OPAMP_OUTOALT
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Alternate

Functionality

LOCATION

Description

LCD segment line 7. Segments 4, 5, 6 and 7 are

HCD_SEGT PET controlled by SEGEN1.
R ke controlled by SEGENZ. o e
g e et
LCD_SEG10 PE14 tgn?rzﬁgys;tsfggé'(\)l.;egments 8,9,10 and 11 are
LCD_SEG11 PE15 Iggn?rzﬁgéng;tslggé:l.z-Segments 8,9,10 and 11 are
LCD_SEG12 PA15 Ia_?echﬁtgrgﬁerg g;es:zégsgﬁents 12,13, 14 and 15
LCD_SEG13 PAO I;iDCEﬁ?rr;ﬁarg g;esgégsgwents 12,13, 14 and 15
LCD_SEG14 PA1 ;Sﬂgﬁ%gt ggesétgsgfnents 12,13, 14 and 15
LCD_SEG15 PA2 ;E;Dczﬁ?rg]ﬁarg Li)r;esgégﬁgwents 12,13, 14 and 15
LCD-SEGTe |PAY are contoled by SEGENG. oo
LCD_SEGIT|PA4 are contoled by SEGENG. o
LCD_SEGTS P8 are contoled by SEGENG.
LD SEG20/ | gy are coniolled by SEGENS. This pin may aleo bo
- used as LCD COM line 4
LCD SEG21/ | b, are contrlld by SEGENS. T pin may ise bo
- used as LCD COM line 5
B e S I
- used as LCD COM line 6
o e e e o
- used as LCD COM line 7
LCD_SEG24 PF6 Ia_?eDczﬁtgrr;ﬁerg Iti’;eSZE%I?sgnents 24, 25, 26 and 27
I are contoled by SEGENG. e
Lcp_seez: |Pre are contoled by SEGENG. o A
LCD_SEG27 PF9 LCD segment line 27. Segments 24, 25, 26 and 27

are controlled by SEGENG.
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10.2 TQFP64 PCB Layout
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Figure 10.2. TQFP64 PCB Land Pattern

Table 10.2. TQFP64 PCB Land Pattern Dimensions (Dimensions in mm)

Pin Number Pin Number
a 1.60 P1 1 P6 48
b 0.30 P2 16 P7 49
c 0.50 P3 17 P8 64
d 11.50 P4 32
e 11.50 P5 33

0000000000 -+~ 0000000000
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d

Figure 10.3. TQFP64 PCB Solder Mask

Table 10.3. TQFP64 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.72

b 0.42
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