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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"

EBI/EMI, I2C, IrDA, SmartCard, SPI, UART/USART

Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT
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3.1.23 Analog Comparator (ACMP)

The Analog Comparator is used to compare the voltage of two analog inputs, with a digital output indicating which input voltage is high-
er. Inputs can either be one of the selectable internal references or from external pins. Response time and thereby also the current
consumption can be configured by altering the current supply to the comparator.

3.1.24 Voltage Comparator (VCMP)

The Voltage Supply Comparator is used to monitor the supply voltage from software. An interrupt can be generated when the supply
falls below or rises above a programmable threshold. Response time and thereby also the current consumption can be configured by
altering the current supply to the comparator.

3.1.25 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits at up to one million samples per
second. The integrated input mux can select inputs from 8 external pins and 6 internal signals.

3.1.26 Digital to Analog Converter (DAC)

The Digital to Analog Converter (DAC) can convert a digital value to an analog output voltage. The DAC is fully differential rail-to-rail,
with 12-bit resolution. It has two single ended output buffers which can be combined into one differential output. The DAC may be used
for a number of different applications such as sensor interfaces or sound output.

3.1.27 Operational Amplifier (OPAMP)

The EFM32LG features up to 3 Operational Amplifiers. The Operational Amplifier is a versatile general purpose amplifier with rail-to-rail
differential input and rail-to-rail single ended output. The input can be set to pin, DAC or OPAMP, whereas the output can be pin,
OPAMP or ADC. The current is programmable and the OPAMP has various internal configurations such as unity gain, programmable
gain using internal resistors etc.

3.1.28 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface (LESENSE ™), is a highly configurable sensor interface with support for up to 16 individually configu-
rable sensors. By controlling the analog comparators and DAC, LESENSE is capable of supporting a wide range of sensors and meas-
urement schemes, and can for instance measure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a pro-
grammable FSM which enables simple processing of measurement results without CPU intervention. LESENSE is available in energy
mode EM2, in addition to EMO and EM1, making it ideal for sensor monitoring in applications with a strict energy budget.

3.1.29 Backup Power Domain

The backup power domain is a separate power domain containing a Backup Real Time Counter, BURTC, and a set of retention regis-
ters, available in all energy modes. This power domain can be configured to automatically change power source to a backup battery
when the main power drains out. The backup power domain enables the EFM32LG to keep track of time and retain data, even if the
main power source should drain out.

3.1.30 Advanced Encryption Standard Accelerator (AES)

The AES accelerator performs AES encryption and decryption with 128-bit or 256-bit keys. Encrypting or decrypting one 128-bit data
block takes 52 HFCORECLK cycles with 128-bit keys and 75 HFCORECLK cycles with 256-bit keys. The AES module is an AHB slave
which enables efficient access to the data and key registers. All write accesses to the AES module must be 32-bit operations, i.e. 8- or
16-bit operations are not supported.

3.1.31 General Purpose Input/Output (GPIO)

In the EFM32LG, there are up to 93 General Purpose Input/Output (GPIO) pins, which are divided into ports with up to 16 pins each.
These pins can individually be configured as either an output or input. More advanced configurations like open-drain, filtering and drive
strength can also be configured individually for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Tim-
er PWM outputs or USART communication, which can be routed to several locations on the device. The GPIO supports up to 16 asyn-
chronous external pin interrupts, which enables interrupts from any pin on the device. Also, the input value of a pin can be routed
through the Peripheral Reflex System to other peripherals.
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4.10 Analog Digital Converter (ADC)

Table 4.14. ADC

Parameter Test Condition
Input voltage range VaDCIN Single ended 0 — VREF \%
Differential 'VREF/2 — VREF/2 \
Input range of external refer- V ADCREFIN 1.25 — Vpp \Y,
ence voltage, single ended and
differential
Input range of external negative | VapcreFIN_CH7 See VADCREFIN 0 — Vpp - 1.1 \%
reference voltage on channel 7
Input range of external positive | VapcREFIN_CH6 See VADCREFIN 0.625 — Vbbb \%
reference voltage on channel 6
Common mode input range VADCCMIN 0 — Vbb \%
Input current IaDCIN 2 pF sampling capacitors — <100 — nA
Analog input common mode re- | CMRRapc — 65 — dB
jection ratio
Average active current lapc 1 MSamples/s, 12 bit, external — 351 — MA
reference
10 kSamples/s 12 bit, internal — 67 — MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00
10 kSamples/s 12 bit, internal — 63 — MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b01
10 kSamples/s 12 bit, internal — 64 — MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b10
Input capacitance CaDCIN — 2 — pF
Input ON resistance RaDCIN 1 — — MQ
Input RC filter resistance RADCFILT — 10 — kQ
Input RC filter/decoupling ca- CADCFILT — 250 — fF
pacitance
Input bias current IADCBIASIN VSS < VIN < VDD -40 — 40 nA
Input offset current |ADCOFESETIN VSS < VIN < VDD -40 — 40 nA
ADC Clock Frequency faDccoLK — — 13 MHz
Conversion time tADCCONV 6 bit 7 — — ADCCLK
Cycles
8 bit 11 — — ADCCLK
Cycles
12 bit 13 — — ADCCLK
Cycles
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Electrical Characteristics

Parameter

Test Condition

Negative response time

t RESPONSE_N

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

843

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

1499

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

1590

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

1746

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

1876

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

2104

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

2323

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

2691
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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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QFN64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
DACO_OuUT1/
22 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
23 AVDD_1 Analog power supply 1.
USO_CLK #4/5
24 PB13 HFXTAL_P LEGO_TX #1
25 PB14 HFXTAL_N Uso_cs #:{15 LEUO_RX
26 IOVDD_3 Digital 10 power supply 3.
27 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT #4/
28 PDO OPAMP_OUTOALT PCNT2_SO0IN #0 US1_TX#1
OPAMP_OUT2 #1
ADCO_CH1
29 PD1 DACO_OUT1ALT #4/ PE',Z"TOZ—CS(i?,f 2&0 US1_RX #1 DBG_SWO #2
OPAMP_OUT1ALT -
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 US1_RX #§1|200—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#212C0_SCL | LES_ALTEX1 #0
PCNTO_S1IN #3 #1 ACMP1_O #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 #0 12C0_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 PC8 ACMP1_CHO TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
42 PC9 ACMP1_CH1 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
43 PC10 ACMP1_CH2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
44 PC11 ACMP1_CH3 USO_TX #2 LES_CH11 #0
ACMP1_CH4
45 PC12 DACO_OUTIALT #0/ Egg—gﬁfg :g
OPAMP_OUT1ALT -
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Alternate LOCATION

Functionality Description

TIM1_CCO PC13 |PE10 |PBO PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCH1 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.
TIM2_CCA1 PA9 PA13 |PC9 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA10 |PA14 |PC10 Timer 2 Capture Compare input / output channel 2.
TIM3_CCO PE14 |PEO Timer 3 Capture Compare input / output channel 0.
TIM3_CCH1 PE15 |PE1 Timer 3 Capture Compare input / output channel 1.
TIM3_CC2 PA15 |PE2 Timer 3 Capture Compare input / output channel 2.
UO_RX PF7 PE1 PA4 PC15 UARTO Receive input.

U1_RX PC13 PB10 |PE3 UART1 Receive input.

LA Tt a2 e s
USO0_CLK PE12 |PE5 PC9 PC15 |PB13 |PB13 USARTO clock input / output.

USO_CS PE13 |PE4 PC8 PC14 |PB14 |PB14 USARTO chip select input / output.

USARTO Asynchronous Receive.

USO_RX PE11 | PE6 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 USART2 clock input / output.

UsS2 _CSs PC5 PB6 USART2 chip select input / output.
USART2 Asynchronous Receive.

uUS2_RX PC3 PB4

USART2 Synchronous mode Master Input / Slave
Output (MISO).
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Alternate

Functionality

LOCATION

Description

Analog to digital converter ADCO, input channel

ADCO_CH7 PD7 Aumber 7.
BOOT_RX PE11 Bootloader RX.
BOOT_TX PE10 Bootloader TX.
BU_STAT PE3 SB;sctI;lrJTp]) iI:(i)r\:lt?; (I;ZI)(?Jr:?ri]r:) zteatus, whether or not the
BU_VIN PD8 Battery input for Backup Power Domain
BU_VOUT PE2 Power output for Backup Power Domain
CMU_CLKO PA2 PC12 |PD7 Clock Management Unit, clock output number 0.
CMU_CLK1 PA1 PD8 PE12 Clock Management Unit, clock output number 1.
OPAMP_NO PC5 Operational Amplifier 0 external negative input.
OPAMP_N1 PD7 Operational Amplifier 1 external negative input.
OPAMP_N2 PD3 Operational Amplifier 2 external negative input.
DACO_OuUTO0/ PB11 Digital to Analog Converter DACO_OUTO0 /OPAMP
OPAMP_OUTO output channel number 0.
Sl Ao Corvrtr DACO OUTOALT!
DACO_OuUT1/ PB12 Digital to Analog Converter DACO_OUT1 /OPAMP
OPAMP_OUT1 output channel number 1.
OPAMP_OUT2 |PD5 PDO Operational Amplifier 2 output.
OPAMP_PO PC4 Operational Amplifier 0 external positive input.
OPAMP_P1 PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset,
and has a built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset,
and has a built-in pull up.
Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PD1 PD2 Note that this function is not enabled after reset, and
must be enabled by software to be used.
EBI_AOQ0 PA12 |PA12 |PA12 External Bus Interface (EBI) address output pin 00.
EBI_AO01 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_A03 PB9 PB9 PB9 External Bus Interface (EBI) address output pin 03.
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
F11 PE7 EBI_A14 #0/1/2 USO_TX #1
F12 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES _CH9 #0
F13 PC9 ACMP1_CH1 EBI_AQ09 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU2
G1 PB3 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX#1
G2 PB4 EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1
G3 IOVDD_2 Digital 10 power supply 2.
TIM3_CCO #1 UO_TX #1
G PEO EBI_AQT #0/1/2 PCNTO_SOIN #1 12C1_SDA #2
TIM3_CC1#1 UO_RX #1
G12 PE1 EBI_AQ8 #0/1/2 PCNTO_S1IN #1 12C1_SCL #2
G13 PE3 BU_STAT EBI_A10 #0 U1_RX#3 ACMP1_O #1
H1 PB5 EBI_A21 #0/1/2 US2_CLK #1
H2 PB6 EBI_A22 #0/1/2 US2_CS #1
H3 VSS Ground.
H11 VDD_DREG | Power supply for on-chip voltage regulator.
H12 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 U1_TX #3 ACMPO_O #1
LEU1_RX#0 LES _CH7 #0
H13 PC7 ACMPO_CH7 EBI_A06 #0/1/2 12C0_SCL #2 ETM_TDO #2
J1 PD14 12C0_SDA #3
J2 PD15 12C0_SCL #3
J3 VSS Ground.
J11 IOVDD_3 Digital 10 power supply 3.
LEU1_TX#0 LES_CH®6 #0
J12 PC6 ACMPO_CH®6 EBI_AO05 #0/1/2 12C0_SDA #2 ETM _TCLK #2
13 DECOUPLE FI?icra]couple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
ACMPO_CHO
- USO_TX #5
DACO_OUTOALT TIMO_CC1 #4 - LES _CHO #0
K1 PCO 40/ EBI_A23#0/12 | boNTo SOIN #2 I2UCSO1_ST|;(A#2 , PRS_CH2 #0
OPAMP_OUTOALT -
ACMPO_CH1
- USO_RX #5
DACO_OUTOALT TIMO_CC2 #4 - LES_CH1#0
K2 PC1 #1/ EBI_A24 #0112 | pboNTo 1IN #2 Iggg—;{é‘f:“ PRS_CH3 #0
OPAMP_OUTOALT -
K3 IOVDD_4 Digital 10 power supply 4.
K11 VSS Ground.
K12 VSS Ground.
K13 PD8 BU_VIN CMU_CLK1 #1
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
M11 AVSS_0 Analog ground 0.
ADCO_CH3
M12 PD3 OPANP N2 TIMO_CC2 #3 US1_CS #1 ETM_TD1 #0/2
TIM1_CCO #4 LE- LES_ALTEXO #0
M13 PD6 ggg&—PCHPﬁ TIMO_OUTO #0 | ;CSJ —SRS(A#; ACMPO_O #2
- PCNTO_SOIN #3 = ETM_TDO #0
US0_RX #4
N1 PB8 LFXTAL_N TIM1_CC1 #3 UST08 o
ACMPO_CH5 EBI_NANDWEn | LETIMO_OUT1 #3 US2_CS #0
N2 PCS OPAMP_NO #0/1/2 PCNT1_S1IN #0 12C1_SCL #0 LES_CHS5 #0
N3 PA9 EBI_DTEN#0/1/2 | TIM2_CC1 #0
N4 PA11 EBI_HSNC #0/1/2
N5 PA12 EBI_A00 #0/1/2 TIM2_CCO #1
DACO_OUTO / TIM1_CC2 #3 LE-
N6 PB11 OPAMP_OUTO TIMO_OUTO #1 12C1_SDA #1
DACO_OUT1 /
N7 PB12 PP OUT LETIMO_OUT1 #1 |  12C1_SCL #1
N8 AVSS_2 Analog ground 2.
USO_CLK #4/5
N9 PB13 HFXTAL P £00 T 1
USO_CS #4/5
N10 PB14 HFXTAL_N oo R
N11 AVDD 0 Analog power supply 0.
N12 PD2 ADCO_CH2 EBI_A27 #0/1/2 TIMO_CC1 #3 US1_CLK #1 DBG_SWO #3
ADCO_CH5
N13 PD5 OPAMP. OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
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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

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.
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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 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
A ADCO_GH7 TMICCTMLE: | gy 1o | (ES ALTEXI 40
OPAMP_N1 PCNTO S1IN 43 12C0_SCL #1 ACMP1_O #2
- ETM_TCLK #0
ACMPO_CH1
A eor | DRRQUTONT | o urne | TMOCCRM | usin | LESGHIHS
OPAMP_OUTOALT -
ACMPO_CH3
2 PC3 DACO—%/’TOALT EB'—:&:"ERE” TIMO_CDTH #4 US2_RX #0 LES_CH3 #0
OPAMP_OUTOALT
J3 PD15 12C0_SCL #3
J4 PA12 LCD_BCAP_P EBI_AO00 #0/1/2 TIM2_CCO #1
J5 PA9 LCD_SEG37 EBI_DTEN #0/1/2 TIM2_CC1 #0
J6 PA10 LCD_SEG38 EBI_VSNC #0/1/2 TIM2_CC2 #0
J7 PB9 EBI_AOQ3 #0/1/2 U1_TX #2
J8 PB10 EBI_A04 #0/1/2 U1_RX #2
J9 PD2 ADCO_CH2 EBI_A27 #0/1/2 TIMO_CC1 #3 US1_CLK #1 DBG_SWO #3
J10 PD3 SIEXI?/ITD?::; TIMO_CC2 #3 US1_CS #1 ETM_TD1 #0/2
J11 PD4 SEXI?/I_PEHP‘; LEUO_TX #0 ETM_TD2 #0/2
K1 PB7 LFXTAL P TIM1_CCO #3 uUsS10__cT|f(K#:o
k2| pea | ACMROCHA | oo iuynn | o oUToss | USEOLKHO L ieg Guiu
- PCNT1_SOIN #0 -
K3 PA13 LCD_BCAP_N EBI_AO01 #0/1/2 TIM2_CC1 #1
K4 VSS Ground.
K5 PA11 LCD_SEG39 EBI_HSNC #0/1/2
K6 RESETn Reget input, active low. To apply an external reset source_to this pin, it is required to only drive this pin low
during reset, and let the internal pull-up ensure that reset is released.
K7 AVSS_1 Analog ground 1.
K8 AVDD 2 Analog power supply 2.
K9 AVDD_1 Analog power supply 1.
K10 AVSS_0 Analog ground 0.
ADCO_CH1
K11 PD1 DACO—&L/JHALT PEIZA'I(')Z__(;S(i(I)N#zO US1_RX #1 DBG_SWO #2
OPAMP_OUT1ALT
L1 PB8 LFXTAL_N TIM1_CC1 #3 82(1):2)8( Zg
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5.16.2 Alternate Functionality Pinout

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

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

Table 5.47. Alternate functionality overview

Alternate LOCATION
Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPQ_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.
ACMPO_CH®6 PC6 Analog comparator ACMPO, channel 6.
ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.
ACMPO_O PE13 |PE2 PD6 Analog comparator ACMPO, digital output.
ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.
ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.
ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.
ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.
ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.
ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.
ACMP1_CHG6 PC14 Analog comparator ACMP1, channel 6.
ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.
ACMP1_O PF2 PE3 PD7 Analog comparator ACMP1, digital output.
ADCO CHO PDO Analog to digital converter ADCO, input channel
- number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel
number 1.
ADCO_CH2 PD2 Analog to digital converter ADCO, input channel
number 2.
ADCO_CH3 PD3 Analog to digital converter ADCO, input channel
number 3.
ADCO CH4 PD4 Analog to digital converter ADCO, input channel
- number 4.
ADCO CH5 PD5 Analog to digital converter ADCO, input channel
- number 5.
ADCO CH6 PD6 Analog to digital converter ADCO, input channel
- number 6.
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Alternate LOCATION
Functionality 3 Description
PCNT1_S1IN PC5 PB4 Pulse Counter PCNT1 input number 1.
PCNT2_SOIN PDO PES8 Pulse Counter PCNT2 input number O.
PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 input number 1.
PRS_CHO PAO Peripheral Reflex System PRS, channel 0.
PRS_CH1 PA1 Peripheral Reflex System PRS, channel 1.
PRS_CH2 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 '(I)'imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI PA4 '1I'imer 0 Complimentary Deat Time Insertion channel
TIMO_CDTI2 PA5 PF5 PC4 PF5 Emer 0 Complimentary Deat Time Insertion channel
TIM1_CCO PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PE12 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO 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.
USO_CLK PE12 |PE5 PB13 |PB13 USARTO clock input / output.
USo_Cs PE13 |PE4 PB14 |PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.
US0_RX PE11 | PEG PE12 |PB8 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 PE13 |PB7
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 PD1 PD6 USART1 Synchronous mode Master Input / Slave
Output (MISO).
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Alternate

Functionality

LOCATION

Description

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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13. Chip Revision, Solder Information, Errata

13.1 Chip Revision

The revision of a chip can be determined from the "Revision" field in the package marking.

13.2 Soldering Information

The latest IPC/JEDEC J-STD-020 recommendations for Pb-Free reflow soldering should be followed.

13.3 Errata

Please see the errata document for description and resolution of device errata. This document is available in Simplicity Studio and on-
line at: http://www.silabs.com/support/pages/document-library.aspx?p=MCUs--32-bit
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14.10 Revision 0.90
April 27th, 2012

This revision applies the following devices:
+ EFM32LG230
+ EFM32LG232
+ EFM32LG280
+ EFM32LG290
+ EFM32LG295
+ EFM32LG330
+ EFM32LG332
+ EFM32LG380
+ EFM32LG390
+ EFM32LG395
+ EFM32LG840
+ EFM32LG842
+ EFM32LG880
+ EFM32LG890
+ EFM32LG895
+ EFM32LG940
+ EFM32LG942
+ EFM32LG980
+ EFM32LG990
+ EFM32LG995

Initial preliminary release.
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