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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 83 pins Available pins are shown in 5.9.3 GPIO Pinout Overview
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Electrical Characteristics

4.9.4 HFRCO
Table 4.11. HFRCO

Parameter Symbol Test Condition Min Typ Max Unit

Oscillation frequency, all fUERCO furrco = 28 MHz 27.5 28.0 28.5 MHz

packages except CSP, Vpp=

3.0V, Tayg=25°C fHFRCO =21 MHz 20.6 21.0 21.4 MHz
fuFrco = 14 MHz 13.7 14.0 14.3 MHz
furrco = 11 MHz 10.8 11.0 11.2 MHz
fHFrRco = 6.6 MHz 6.48" 6.6 6.721 MHz
fiFrco = 1.2 MHz 1.152 1.22 1.252 MHz

Oscillation frequency, all fHERCO fuFrco = 28 MHz 24.9 28.0 31.1 MHz

packages except CSP, over

full supply and temperature fuFrco = 21 MHz 18.8 21.0 233 MHz

range
furrco = 14 MHz 12.4 14.0 15.6 MHz
furFrco = 11 MHz 9.9 11.0 12.2 MHz
fHFrRco = 6.6 MHz 5.91 6.6' 7.41 MHz
fiFrco = 1.2 MHz 0.82 1.22 1.62 MHz

Oscillation frequency, CSP fHERCO fHERCO = 28 MHz — 28.0 — MHz

devices, Vpp=3.0V,

Tama=25°C furrco = 21 MHz — 21.0 — MHz
fiFrco = 14 MHz — 14.0 — MHz
fHFRCO =11 MHz — 11.0 — MHz
fuErco = 6.6 MHz — 6.67 — MHz
furrco = 1.2 MHz _ 1.02 _ MHz

Oscillation frequency, CSP fHERCO fuErcO = 28 MHz — 28.0 — MHz

devices, over full supply and

temperature range fuFrco = 21 MHz — 21.0 — MHz
fHFRCO =14 MHz —_ 14.0 —_ MHz
furrco = 11 MHz — 11.0 — MHz
fHFRCO =6.6 MHz — 6_61 — MHz
fHFRCO =1.2 MHz — 1_22 — MHz

Settling time after start-up tHFRCO_settling fuFrco = 14 MHz — 0.6 — Cycles

Current consumption IHFRCO fHERCO = 28 MHz — 165 215 MA
fuErco = 21 MHz — 134 175 MA
furrco = 14 MHz — 106 140 MA
fHFRCO =11 MHz — 94 125 |JA
fuErcO = 6.6 MHz — 77 105 MA
furrco = 1.2 MHz — 25 40 MA
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Electrical Characteristics

4.13 Analog Comparator (ACMP)

Table 4.17. ACMP

Parameter Test Condition
Input voltage range VacMPIN 0 — Vbb \%
Input bias current | ACMPBIASIN VSS < VIN < VDD -40 — 40 nA
Input offset current |ACMPOFFSETIN VSS < VIN <VDD -40 — 40 nA
ACMP Common Mode voltage |Vacmpcum 0 — Vbbb \%
range
Active current IacmP BIASPROG=0b0000, FULL- — 0.11 0.41 MA
BIAS=0 and HALFBIAS=1 in
ACMPnN_CTRL register
BIASPROG=0b1111, FULL- — 2.871 151 MA
BIAS= 0 and HALFBIAS=0 in
ACMPN_CTRL register
BIASPROG=0b1111, FULL- — 1951 520" A
BIAS= 1 and HALFBIAS=0 in
ACMPN_CTRL register
BIASPROG=0b0100, FULL- — 0.81 221 pA
BIAS=0, HALFBIAS=1 in
ACMPN_CTRL register
BIASPROG=0b1111, FULL- — 2.7 8.11 MA
BIAS=0, HALFBIAS=1 in-
ACMPN_CTRL register
Current consumption of internal | IacmpPRrEF Internal voltage reference off. — 0 — MA
voltage reference Using external voltage refer-
ence
Internal voltage reference — 5 — MA
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4.14 Voltage Comparator (VCMP)

Table 4.18. VCMP

Parameter Test Condition
Input voltage range VveMPIN — Vbp — \%
VCMP Common Mode voltage | Vycmpcm — Vpp — \Y,
range
Active current lvemp BIASPROG=0b0000 and HALF- — 0.31 0.67 MA
BIAS=1 in VCMPn_CTRL regis-
ter
BIASPROG=0b1111 and HALF- — 221 351 MA
BIAS=0 in VCMPn_CTRL regis-
ter. LPREF=0.
Startup time reference genera- | tycMmPREE NORMAL — 10 — us
tor
Offset voltage V\VCMPOFESET Single ended — 10 — mV
Differential — 10 — mV
Negative hysteresis VVCMPHYST N BIASPROG=0b0000, HALF- -46.6 -15.6 11.4 mV
BIAS=1, LPREF=1
Positive hysteresis VVCMPHYST_P BIASPROG=0b0000, HALF- -7.5 234 46.6 mV
BIAS=1, LPREF=1
Hysteresis delta VVCMPHYST_DELTA BIASPROG=0b0000, HALF- 4.2 35.2 70.0 mV
BIAS=1, LPREF=1
Startup time tVCMPSTART — — 10 us
Negative response time tRESPONSE_N BIASPROG=0b0000, HALF- — 3723 — V&
BIAS=1, LPREF=1, HYS-
TSEL=0
Positive response time t RESPONSE_P BIASPROG=0b0000, HALF- — 865.7 — us
BIAS=1, LPREF=1, HYS-
TSEL=0
Note:

1. Includes required contribution from the voltage reference.

The Vpp trigger level can be configured by setting the TRIGLEVEL field of the VCMP_CTRL register in accordance with the following
equation:

VD Trigger Level = 1-667V +0.034 x TRIGLEVEL
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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_VIN PD8 Battery input for Backup Power Domain
CMU_CLKO PA2 PC12 |PD7 Clock Management Unit, clock output number 0.
CMU_CLKA1 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_OUTO / PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Dl o Arlog Corvrter DACO_OUTOALT!
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 PAG6 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_EM4WU1 | PA6 Pin can be used to wake the system up from EM4
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Alternate

Functionality

LOCATION

Description

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

USO_CLK PE12 PC9 PC15 |PB13 |PB13 USARTO clock input / output.

US0_CS PE13 PC8 PC14 |PB14 |PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.

USO_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).
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 USART2 clock input / output.

Us2 _CSs PC5 USART?2 chip select input / output.
USART2 Asynchronous Receive.

Us2_RX PC3 USART2 Synchronous mode Master Input / Slave
Output (MISO).
USART2 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

us2_TX PC2

USART2 Synchronous mode Master Output / Slave
Input (MOSI).
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QFP64 Pin# and Name

Pin #

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

TIMO_CCO #5 LE- US1_CLK#2 LEUO_TX
49 PFO TIMO_OUTO #2 #3 12C0_SDA #5 DBG_SWCLK #0/1/2/3
50 PF1 TIMO_CC1 #5 LE- US1_CS #2 LEUO_RX | DBG_SWDIO #0/1/2/3
TIMO_OUT1 #2 #312C0_SCL #5 GPIO_EM4WU3
ACMP1_O #0
51 PF2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
52 PF3 TIMO_CDTIO #2/5 PRS_CHO z: ETM_TD3
53 PF4 TIMO_CDTI1 #2/5 PRS_CH1 #1
54 PF5 TIMO_CDTI2 #2/5 PRS_CH2 #1
55 IOVDD_5 Digital 10 power supply 5.
56 VSS Ground.
57 PES8 PCNT2_SOIN #1 PRS_CH3 #1
58 PE9 PCNT2_S1IN #1
59 PE10 TIM1_CCO #1 USO_TX #0 BOOT_TX
LES_ALTEXS5 #0
60 PE11 TIM1_CC1 #1 USO0_RX #0 BOOT RX
USO_RX #3 USO_CLK CMU_CLK1 #2
61 PE12 TIM1_CC2 #1 #0 12C0_SDA #6 LES_ALTEX6 #0
LES_ALTEX7 #0
62 PE13 USO—l-Iz-)ég BSL(J)SLO#_EE? S#0 ACMPO_O #0
- GPIO_EM4WUS5
63 PE14 TIM3_CCO #0 LEUO_TX #2
64 PE15 TIM3_CC1 #0 LEUO_RX #2
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5.2.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Alternate

Functionality

Table 5.5. Alternate functionality overview

LOCATION

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 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_CH6 PC14 Analog comparator ACMP1, channel 6.
ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.
ACMP1_O PF2 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

Functionality

LOCATION

Description

Backup Power Domain status, whether or not the

BU_STAT PE3 system is in backup mode
BU_VIN PD8 Battery input for Backup Power Domain
BU_VOUT PE2 Power output for Backup Power Domain
CMU_CLKO PA2 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_OUTO / PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Dl o Aros Converter DACO_OUTOALT!
DACO_OUT1/ PB12 Digital to Analog Converter DACO_OUT1 /OPAMP
OPAMP_OUT1 output channel number 1.
gﬁi&—é)_ L(J)Uﬁljﬁ-\r 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.
EBI_AQ0 PA12 |PA12 |PA12 External Bus Interface (EBI) address output pin 00.
EBI_AO1 PA13 |PA13 |PA13 External Bus Interface (EBI) address output pin 01.
EBI_A02 PA14 |PA14 |PA14 External Bus Interface (EBI) address output pin 02.
EBI_AO03 PB9 PB9 PB9 External Bus Interface (EBI) address output pin 03.
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_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_AOQ7 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
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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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5.14.2 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 5.41. Alternate functionality overview

Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPQ_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPQ_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.
ACMPO_CH®6 PC6 Analog comparator ACMPO, channel 6.
ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.
ACMPO_O PE13 |PE2 PD6 Analog comparator ACMPO, digital output.
ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.
ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.
ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.
ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.
ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.
ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.
ACMP1_CHG6 PC14 Analog comparator ACMP1, channel 6.
ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.
ACMP1_O PF2 PE3 PD7 Analog comparator ACMP1, digital output.
ADCO CHO PDO Analog to digital converter ADCO, input channel
- number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel
number 1.
ADCO_CH2 PD2 Analog to digital converter ADCO, input channel
number 2.
ADCO_CH3 PD3 Analog to digital converter ADCO, input channel
number 3.
ADCO CH4 PD4 Analog to digital converter ADCO, input channel
- number 4.
ADCO CH5 PD5 Analog to digital converter ADCO, input channel
- number 5.
ADCO CH6 PD6 Analog to digital converter ADCO, input channel
- number 6.
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
C5 PD12 LCD_SEG31 EBI_CS3 #0/1/2
C6 PF9 LCD_SEG27 EBI_REn #1 ETM_TDO #1
C7 VSS Ground.
ACMP1_O #0
C8 PF2 LCD_SEGO EBI_ARDY #0/1/2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
C9 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
C11 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX#2 LES_CH11#0
LES_ALTEX2 #0
D1 PA3 LCD_SEG16 EBI_AD12 #0/1/2 TIMO_CDTIO #0 UO_TX #2 ETM_TD1 #3
CMU_CLKO #0
D2 PA2 LCD_SEG15 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 LCD_SEG28 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 LCD_COM3 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_AO09 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
ETM_TCLK #3
E1 PA6 LCD_SEG19 EBI_AD15 #0/1/2 LEU1_RX #1 GPIO_EM4WU1
LES_ALTEX4 #0
E2 PA5 LCD_SEG18 EBI_AD14 #0/1/2 TIMO_CDTI2 #0 LEU1_TX #1 ETM_TD3 #3
LES_ALTEX3 #0
E3 PA4 LCD_SEG17 EBI_AD13 #0/1/2 TIMO_CDTI1 #0 UO_RX #2 ETM_TD2 #3
E4 PBO LCD_SEG32 EBI_A16 #0/1/2 TIM1_CCO #2
s - TIMO_CCO#5LE- | S 1CHe 2 DBG_SWCLK
TIMO_OUTO #2 IZCO_§DA 45 #0/1/2/3
TIM3_CCO #1 UO_TX #1
E9 PEO EBI_AQ7 #0122 | poNTo SOIN #1 12C1_SDA #2
TIM3_CC1 #1 UO_RX #1
E10 PE1 EBI_A08 #0/1/2 PCNTO_S1IN #1 12C1_SCL #2
E11 PE3 BU_STAT EBI_A10#0 U1 RX#3 ACMP1_O #1
F1 PB1 LCD_SEG33 EBI_A17 #0/1/2 TIM1_CC1 #2
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ETM_TD2 PD4 |PB15 |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_EM4WU1 PAG6 Pin can be used to wake the system up from EM4
GPIO_EM4WU2 PC9 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_EM4WU5 PE13 Pin can be used to wake the system up from EM4
e st o Ao us
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PA1 PD7 |PC7 |PD15 |PC1 PF1 PE13 |12CO0 Serial Clock Line input / output.
12C0_SDA PAO PD6 |PC6 |PD14 |PCO PFO PE12 |12CO Serial Data input / output.
12C1_SCL PC5 PB12 |PE1 12C1 Serial Clock Line input / output.
12C1_SDA PC4 PB11 |PEO I12C1 Serial Data input / output.
LCD voltage booster (optional), boost capacitor,
T D e et
and LCD_BCAP_P.
LCD voltage booster (optional), boost capacitor,
and LCD_BCAP_P.
LCD voltage booster (optional), boost output. If us-
ing the LCD voltage booster, connect a 1 uF ca-
pacitor between this pin and VSS.
oo LD vetage ey o e eeled o
If AVDD is used directly as the LCD supply volt-
age, 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_SEG3 PE5 LCD segment line 3. Segments 0, 1, 2 and 3 are

controlled by SEGENO.
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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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Water Pads and Coordinates

Pad Alternative Functionality / Description

Pad Name X (um) Y (um) EBI Timers Communica-
tion
92 PC14 2065.0 1558.7 ACMP1_CH®6 TIMO_CDTI USO_CS #3 LES_CH14 #0
DACO_OUT1AL #1/3 TIM1_CC1 UO_TX #3
T #2/ #0
OPAMP_OUT1 PCNTO_S1IN
ALT #0
93 PF10 2065.0 1673.6 U1_TX #1
USB_DM
94 PC15 2065.0 1756.6 ACMP1_CH7 TIMO_CDTI2 USO_CLK#3 | LES_CH15#0
DACO_OUT1AL #1/3 TIM1_CC2 UO_RX #3 DBG_SWO #1
T #3/ #0
OPAMP_OUT1
ALT
95 PF11 2065.0 1870.0 U1_RX #1
USB_DP
96 IOVSS_7 1846.0 2065.0 |Digital IO ground 7.
97 PFO 1739.3 2065.0 TIMO_CCO#5 | US1_CLK#2 | DBG_SWCLK
LETIMO_OUTO | LEUO_TX#3 #0/1/2/3
#2 12C0_SDA #5
98 PF1 1626.3 2065.0 TIMO_CC1 #5 US1_CS #2 DBG_SWDIO
LETIMO_OUT1 | LEUO_RX #3 #0/1/2/3
#2 12C0_SCL #5 | GPIO_EM4WU
3
99 PF2 1513.2 2065.0 LCD_SEGO EBI_ARDY TIMO_CC2#5 | LEUO_TX#4 | ACMP1_O #0
#0/1/2 DBG_SWO #0
GPIO_EM4WU
4
100 PF3 1389.7 2065.0 LCD_SEG1 EBI_ALE #0 TIMO_CDTIO PRS_CHO #1
#2/5 ETM_TD3 #1
101 | USB_VBUS 1242.9 2065.0 USB 5.0 V VBUS input.
102 PF4 995.9 2065.0 LCD_SEG2 EBI_WEn #0/2 | TIMO_CDTI1 PRS_CH1 #1
#2/5
103 PF12 886.3 2065.0 USB_ID
104 PF5 782.2 2065.0 LCD_SEG3 EBI_REn #0/2 | TIMO_CDTI2 | USB_VBUSEN | PRS_CH2 #1
#2/5 #0
105 IOVSS_5 672.3 2065.0 |Digital IO ground 5.
106 IOVDD_5 576.7 2065.0 | Digital IO power supply 5.
107 PF6 488.4 2065.0 LCD_SEG24 |EBI_BLO#0/1/2| TIMO_CCO #2 UO_TX #0
108 PF7 380.5 2065.0 LCD_SEG25 |EBI_BL1#0/1/2| TIMO_CC1 #2 UO_RX #0
109 PF8 275.3 2065.0 LCD_SEG26 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
110 PF9 174.3 2065.0 LCD_SEG27 EBI_REn #1 ETM_TDO #1
111 NC 43.2 2065.0 Do not connect.
112 PD9 -89.5 2065.0 LCD_SEG28 EBI_CSO
#0/1/2
113 PD10 -204.5 2065.0 LCD_SEG29 EBI_CS1
#0/1/2
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QFN64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
27 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT #4/
28 PDO OPAMP_OUTOALT PCNT2_SOIN #0 US1_TX#1
OPAMP_OUT2 #1
ADCO_CH1
29 PD1 DACO_OUTA1ALT #4/ PEM‘I?Z_CSC;?I\?E 20 US1_RX#1 DBG_SWO #2
OPAMP_OUT1ALT -
USB_DMPU #0
30 PD2 ADCO_CH2 TIMO_CC1 #3 US1_CLK #1 DBG_SWO #3
31 PD3 ADCO_CH3 OPAMP_N2 TIMO_CC2 #3 US1_CS#1 ETM_TD1 #0/2
32 PD4 ADCO_CH4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
ADCO_CH5
33 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
TIM1_CCO #4 LE- LES_ALTEXO #0
34 PD6 ADCO_CH6 OPAMP_P1 TIMO_OUTO #0 UST_RX #§1I200—SDA ACMPO_O #2
PCNTO_SOIN #3 ETM_TDO #0
CMU_CLKO #2
TIM1_CC1 #4 LE- =
35 PD7 ADCO_CH7 OPAMP_N1|  TIMO_OUT1 #0 US1_TX#2 12C0_SCL | LES_ALTEX1 #0
PCNTO_S1IN #3 #1 ACMP1_0 #2
- ETM_TCLK #0
36 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX #0 12C0_SDA LES_CH®6 #0
37 PC6 ACMPO_CH6 4 ETM_TCLK #2
38 PC7 ACMPO CH7 LEU1_RX#012C0_SCL | LES_CH7 #0 ETM_TDO
- #2 #2
39 VDD_DREG Power supply for on-chip voltage regulator.
40 DECOUPLE Decgup!e output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required
at this pin.
41 PE4 LCD_COMO USO_CS #1
42 PES LCD_COM1 USO_CLK #1
43 PE6 LCD_COM2 USO_RX #1
44 PE7 LCD_COM3 USO_TX #1
45 USB_VREGI
46 USB_VREGO
47 PF10 USB_DM
48 PF11 USB_DP
TIMO_CCO #5 LE- US1_CLK#2 LEUO_TX
49 PFO TIMO_OUTO #2 #31200 SDA#5 | DBCG_SWCLK#0/1/2/3
50 PE1 TIMO_CC1 #5 LE- US1_CS #2 LEUO_RX | DBG_SWDIO #0/1/2/3
TIMO_OUT1 #2 #3 12C0_SCL #5 GPIO_EM4WU3
ACMP1_O #0
51 PF2 LCD_SEGO TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
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520 EFM32LG980 (LQFP100)

5.20.1 Pinout

The EFM32LG980 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 5.39. EFM32LG980 Pinout (top view, not to scale)

Table 5.58. Device Pinout

LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
LEUO_RX #4 PRS_CHO #0
1 PAO LCD_SEG13 EBI_ADO09 #0/1/2 TIMO_CCO #0/1/4 12C0_SDA #0 GPIO_EM4WUO
CMU_CLK1 #0
2 PA1 LCD_SEG14 EBI_AD10 #0/1/2 TIMO_CC1 #0/1 12C0_SCL #0 PRS_ CH1 #0
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External Bus Interface (EBI) address and data in-

EBI_ADO09 PAO PAO PAO put / output pin 09,
EBI_AD10 PA1 PA1 PA1 External Bus .Interface (EBI) address and data in-
put / output pin 10.
EBI_AD11 PA2 PA2 PA2 External Bus .Interface (EBI) address and data in-
put / output pin 11.
EBl AD12 PA3 PA3 PA3 External Bus .Interface (EBI) address and data in-
- put / output pin 12.
EBI AD13 PA4 PA4 PA4 External Bus llnterface (EBI) address and data in-
- put / output pin 13.
EBl AD14 PA5 PA5 PA5 External Bus .Interface (EBI) address and data in-
- put / output pin 14.
EBI AD15 PA6 PA6 PA6 External Bus .Interface (EBI) address and data in-
- put / output pin 15.
EBI_ALE PF3 PC11 | PC11 External Bus Interface (EBI) Address Latch Enable
output.
EBI_ARDY PF2 PF2 PF2 External_ Bus Interface (EBI) Hardware Ready
Control input.
EBI_BLO PE6 PE6 PE6 gxternal Bus Interface (EBI) Byte Lane/Enable pin
EBI_BL1 PE7 PE7 PE7 I1External Bus Interface (EBI) Byte Lane/Enable pin
EBI_CSO PD9 PD9 PD9 External Bus Interface (EBI) Chip Select output 0.
EBI_CS1 PD10 |PD10 |PD10 External Bus Interface (EBI) Chip Select output 1.
EBI_CS2 PD11 |PD11 |PD11 External Bus Interface (EBI) Chip Select output 2.
EBI_CS3 PD12 |PD12 |PD12 External Bus Interface (EBI) Chip Select output 3.
EBI_CSTFT PA7 PA7 PA7 E;t_lt_ernal Bus Interface (EBI) Chip Select output
EBI_DCLK PA8 PA8 PA8 External Bus Interface (EBI) TFT Dot Clock pin.
EBI_DTEN PA9 PA9 PA9 External Bus Interface (EBI) TFT Data Enable pin.
EBI HSNC PA11 |PA11 | PA11 Exterpal Bus I_nterface (EBI) TFT Horizontal Syn-
- chronization pin.
EBI_NANDREN PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable
output.
EBI_NANDWER PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable
output.
EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 |PA10 | PA10 E.xternal E_>us Interface (EBI) TFT Vertical Synchro-
nization pin.
EBI_WEn PF4 PF8 PF4 External Bus Interface (EBI) Write Enable output.
ETM_TCLK PD7 PF8 PC6 PAG Embedded Trace Module ETM clock .
ETM_TDO PD6 PF9 PC7 PA2 Embedded Trace Module ETM data 0.
ETM_TD1 PD3 PD13 |PD3 PA3 Embedded Trace Module ETM data 1.
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SYMBOL
lead thickness c1 0.09 — 0.16
X D 16 BSC
y E 16 BSC
X D1 14 BSC
body size
y E1 14 BSC
lead pitch e 0.5BSC
L 0.45 0.6 0.75
footprint L1 1 REF
6 0° 3.5° 7°
61 0° — —
02 11° 12° 13°
03 11° 12° 13°
R1 0.08 — —
R1 0.08 — 0.2
S 0.2 — —
package edge tolerance aaa 0.2
lead edge tolerance bbb 0.2
coplanarity cce 0.08
lead offset ddd 0.08
mold flatness eee 0.05

The LQFP100 Package uses Nickel-Palladium-Gold preplated leadframe.
All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

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