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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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3.5.4  Low Energy Timer (LETIMER)

The unique LETIMER is a 16-bit timer that is available in energy mode EM2 Deep Sleep in addition to EM1 Sleep and EM0 Active. This
allows it to be used for timing and output generation when most of the device is powered down, allowing simple tasks to be performed
while the power consumption of the system is kept at an absolute minimum. The LETIMER can be used to output a variety of wave-
forms with minimal software intervention. The LETIMER is connected to the Real Time Counter and Calendar (RTCC), and can be con-
figured to start counting on compare matches from the RTCC.

3.5.5  Ultra Low Power Wake-up Timer (CRYOTIMER)

The CRYOTIMER is a 32-bit counter that is capable of running in all energy modes. It can be clocked by either the 32.768 kHz crystal
oscillator (LFXO), the 32.768 kHz RC oscillator (LFRCO), or the 1 kHz RC oscillator (ULFRCO). It can provide periodic Wakeup events
and PRS signals which can be used to wake up peripherals from any energy mode. The CRYOTIMER provides a wide range of inter-
rupt periods, facilitating flexible ultra-low energy operation.

3.5.6  Pulse Counter (PCNT)

The Pulse Counter (PCNT) peripheral can be used for counting pulses on a single input or to decode quadrature encoded inputs. The
clock for PCNT is selectable from either an external source on pin PCTNn_S0IN or from an internal timing reference, selectable from
among any of the internal oscillators, except the AUXHFRCO. The module may operate in energy mode EM0 Active, EM1 Sleep, EM2
Deep Sleep, and EM3 Stop.

3.5.7  Watchdog Timer (WDOG)

The watchdog timer can act both as an independent watchdog or as a watchdog synchronous with the CPU clock. It has windowed
monitoring capabilities, and can generate a reset or different interrupts depending on the failure mode of the system. The watchdog can
also monitor autonomous systems driven by PRS.

3.6  Communications and Other Digital Peripherals

3.6.1  Universal Synchronous/Asynchronous Receiver/Transmitter (USART)

The Universal Synchronous/Asynchronous Receiver/Transmitter is a flexible serial I/O module. It supports full duplex asynchronous
UART communication with hardware flow control as well as RS-485, SPI, MicroWire and 3-wire. It can also interface with devices sup-
porting:
• ISO7816 SmartCards
• IrDA
• I2S

3.6.2  Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

The unique LEUARTTM provides two-way UART communication on a strict power budget. Only a 32.768 kHz clock is needed to allow
UART communication up to 9600 baud. The LEUART includes all necessary hardware to make asynchronous serial communication
possible with a minimum of software intervention and energy consumption.

3.6.3  Inter-Integrated Circuit Interface (I2C)

The I2C module provides an interface between the MCU and a serial I2C bus. It is capable of acting as both a master and a slave and
supports multi-master buses. Standard-mode, fast-mode and fast-mode plus speeds are supported, allowing transmission rates from 10
kbit/s up to 1 Mbit/s. Slave arbitration and timeouts are also available, allowing implementation of an SMBus-compliant system. The
interface provided to software by the I2C module allows precise timing control of the transmission process and highly automated trans-
fers. Automatic recognition of slave addresses is provided in active and low energy modes.

3.6.4  Peripheral Reflex System (PRS)

The Peripheral Reflex System provides a communication network between different peripheral modules without software involvement.
Peripheral modules producing Reflex signals are called producers. The PRS routes Reflex signals from producers to consumer periph-
erals which in turn perform actions in response. Edge triggers and other functionality can be applied by the PRS. The PRS allows pe-
ripheral to act autonomously without waking the MCU core, saving power.

EFM32PG12 Family Data Sheet
System Overview

silabs.com | Building a more connected world. Preliminary Rev. 0.5  |  6



Figure 3.3.  EFM32PG12 Memory Map — Peripherals
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4.1.4  DC-DC Converter

Test conditions: L_DCDC=4.7 μH (Murata LQH3NPN4R7MM0L), C_DCDC=4.7 μF (Samsung CL10B475KQ8NQNC), V_DCDC_I=3.3
V, V_DCDC_O=1.8 V, I_DCDC_LOAD=50 mA, Heavy Drive configuration, F_DCDC_LN=7 MHz, unless otherwise indicated.

Table 4.4.  DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit

Input voltage range VDCDC_I Bypass mode, IDCDC_LOAD = 50
mA

1.8 — VVREGVDD_

MAX

V

Low noise (LN) mode, 1.8 V out-
put, IDCDC_LOAD = 100 mA, or
Low power (LP) mode, 1.8 V out-
put, IDCDC_LOAD = 10 mA

TBD — VVREGVDD_

MAX

V

Low noise (LN) mode, 1.8 V out-
put, IDCDC_LOAD = 200 mA

TBD — VVREGVDD_

MAX

V

Output voltage programma-
ble range1

VDCDC_O 1.8 — VVREGVDD V

Regulation DC accuracy ACCDC Low Noise (LN) mode, 1.8 V tar-
get output

TBD — TBD V

Regulation window4 WINREG Low Power (LP) mode,
LPCMPBIASEMxx3 = 0, 1.8 V tar-
get output, IDCDC_LOAD ≤ 75 μA

TBD — TBD V

Low Power (LP) mode,
LPCMPBIASEMxx3 = 3, 1.8 V tar-
get output, IDCDC_LOAD ≤ 10 mA

TBD — TBD V

Steady-state output ripple VR — 3 — mVpp

Output voltage under/over-
shoot

VOV CCM Mode (LNFORCECCM3 =
1), Load changes between 0 mA
and 100 mA

— — TBD mV

DCM Mode (LNFORCECCM3 =
0), Load changes between 0 mA
and 10 mA

— — TBD mV

Overshoot during LP to LN
CCM/DCM mode transitions com-
pared to DC level in LN mode

— 200 — mV

Undershoot during BYP/LP to LN
CCM (LNFORCECCM3 = 1) mode
transitions compared to DC level
in LN mode

— 50 — mV

Undershoot during BYP/LP to LN
DCM (LNFORCECCM3 = 0) mode
transitions compared to DC level
in LN mode

— 125 — mV

DC line regulation VREG Input changes between
VVREGVDD_MAX and 2.4 V

— 0.1 — %

DC load regulation IREG Load changes between 0 mA and
100 mA in CCM mode

— 0.1 — %
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Parameter Symbol Test Condition Min Typ Max Unit

Current consumption in
EM4S mode

IEM4S No RAM retention, no RTCC — 0.07 TBD μA

Note:
1. CMU_HFXOCTRL_LOWPOWER=1.
2. CMU_LFRCOCTRL_ENVREF = 1, CMU_LFRCOCTRL_VREFUPDATE = 1
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4.1.12  Analog to Digital Converter (ADC)

Table 4.19.  Analog to Digital Converter (ADC)

Parameter Symbol Test Condition Min Typ Max Unit

Resolution VRESOLUTION 6 — 12 Bits

Input voltage range VADCIN Single ended — — 2xVREF V

Differential -VREF — VREF V

Input range of external refer-
ence voltage, single ended
and differential

VADCREFIN_P 1 — VAVDD V

Power supply rejection2 PSRRADC At DC — 80 — dB

Analog input common mode
rejection ratio

CMRRADC At DC — 80 — dB

Current from all supplies, us-
ing internal reference buffer.
Continous operation. WAR-
MUPMODE4 = KEEPADC-
WARM

IADC_CONTI-

NOUS_LP

1 Msps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 1 3

— 270 TBD μA

250 ksps / 4 MHz ADCCLK, BIA-
SPROG = 6, GPBIASACC = 1 3

— 125 — μA

62.5 ksps / 1 MHz ADCCLK, BIA-
SPROG = 15, GPBIASACC = 1 3

— 80 — μA

Current from all supplies, us-
ing internal reference buffer.
Duty-cycled operation. WAR-
MUPMODE4 = NORMAL

IADC_NORMAL_LP 35 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 1 3

— 45 — μA

5 ksps / 16 MHz ADCCLK BIA-
SPROG = 0, GPBIASACC = 1 3

— 8 — μA

Current from all supplies, us-
ing internal reference buffer.
Duty-cycled operation.
AWARMUPMODE4 = KEEP-
INSTANDBY or KEEPIN-
SLOWACC

IADC_STAND-

BY_LP

125 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 1 3

— 105 — μA

35 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 1 3

— 70 — μA

Current from all supplies, us-
ing internal reference buffer.
Continous operation. WAR-
MUPMODE4 = KEEPADC-
WARM

IADC_CONTI-

NOUS_HP

1 Msps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 0 3

— 325 — μA

250 ksps / 4 MHz ADCCLK, BIA-
SPROG = 6, GPBIASACC = 0 3

— 175 — μA

62.5 ksps / 1 MHz ADCCLK, BIA-
SPROG = 15, GPBIASACC = 0 3

— 125 — μA

Current from all supplies, us-
ing internal reference buffer.
Duty-cycled operation. WAR-
MUPMODE4 = NORMAL

IADC_NORMAL_HP 35 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 0 3

— 85 — μA

5 ksps / 16 MHz ADCCLK BIA-
SPROG = 0, GPBIASACC = 0 3

— 16 — μA

Current from all supplies, us-
ing internal reference buffer.
Duty-cycled operation.
AWARMUPMODE4 = KEEP-
INSTANDBY or KEEPIN-
SLOWACC

IADC_STAND-

BY_HP

125 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 0 3

— 160 — μA

35 ksps / 16 MHz ADCCLK, BIA-
SPROG = 0, GPBIASACC = 0 3

— 125 — μA

Current from HFPERCLK IADC_CLK HFPERCLK = 16 MHz — 180 — μA
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4.2.2  DC-DC Converter

Default test conditions: CCM mode, LDCDC = 4.7 μH, CDCDC = 4.7 μF, VDCDC_I = 3.3 V, VDCDC_O = 1.8 V, FDCDC_LN = 7 MHz

Figure 4.8.  DC-DC Converter Typical Performance Characteristics
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

B4 PC4 BUSBY BUSAX

WTIM0_CC0 #24
WTIM0_CC1 #22
WTIM0_CC2 #20

WTIM0_CDTI0 #16
WTIM0_CDTI1 #14
WTIM0_CDTI2 #12

WTIM1_CC0 #8
WTIM1_CC1 #6
WTIM1_CC2 #4
WTIM1_CC3 #2

PCNT1_S0IN #17
PCNT1_S1IN #16
PCNT2_S0IN #17
PCNT2_S1IN #16

US3_TX #22 US3_RX
#21 US3_CLK #20

US3_CS #19 US3_CTS
#18 US3_RTS #17

I2C1_SDA #17
I2C1_SCL #16

B5 PC1 BUSAY BUSBX

WTIM0_CC0 #21
WTIM0_CC1 #19
WTIM0_CC2 #17

WTIM0_CDTI0 #13
WTIM0_CDTI1 #11
WTIM0_CDTI2 #9
WTIM1_CC0 #5
WTIM1_CC1 #3
WTIM1_CC2 #1

PCNT1_S0IN #14
PCNT1_S1IN #13
PCNT2_S0IN #14
PCNT2_S1IN #13

US3_TX #19 US3_RX
#18 US3_CLK #17

US3_CS #16 US3_CTS
#15 US3_RTS #14

I2C1_SDA #14
I2C1_SCL #13

B6 PJ14 BUSACMP1Y BU-
SACMP1X

PCNT1_S0IN #11
PCNT1_S1IN #10
PCNT2_S0IN #11
PCNT2_S1IN #10

US3_TX #16 US3_RX
#15 US3_CLK #14

US3_CS #13 US3_CTS
#12 US3_RTS #11

I2C1_SDA #11
I2C1_SCL #10

LES_ALTEX2

B7 PC10 BUSBY BUSAX

TIM0_CC0 #15
TIM0_CC1 #14
TIM0_CC2 #13

TIM0_CDTI0 #12
TIM0_CDTI1 #11
TIM0_CDTI2 #10
TIM1_CC0 #15
TIM1_CC1 #14
TIM1_CC2 #13
TIM1_CC3 #12

WTIM0_CC0 #30
WTIM0_CC1 #28
WTIM0_CC2 #26

WTIM0_CDTI0 #22
WTIM0_CDTI1 #20
WTIM0_CDTI2 #18
WTIM1_CC0 #14
WTIM1_CC1 #12
WTIM1_CC2 #10

WTIM1_CC3 #8 LE-
TIM0_OUT0 #15 LE-

TIM0_OUT1 #14
PCNT0_S0IN #15
PCNT0_S1IN #14
PCNT2_S0IN #19
PCNT2_S1IN #18

US0_TX #15 US0_RX
#14 US0_CLK #13

US0_CS #12 US0_CTS
#11 US0_RTS #10

US1_TX #15 US1_RX
#14 US1_CLK #13

US1_CS #12 US1_CTS
#11 US1_RTS #10

LEU0_TX #15
LEU0_RX #14
I2C0_SDA #15
I2C0_SCL #14
I2C1_SDA #19
I2C1_SCL #18

CMU_CLK1 #3
PRS_CH0 #12
PRS_CH9 #15
PRS_CH10 #4
PRS_CH11 #3
ACMP0_O #15
ACMP1_O #15
ETM_TD3 #3

GPIO_EM4WU12
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

D13 PB9 OPA2_OUTALT #0
BUSCY BUSDX

WTIM0_CC0 #13
WTIM0_CC1 #11
WTIM0_CC2 #9

WTIM0_CDTI0 #5
WTIM0_CDTI1 #3
WTIM0_CDTI2 #1
PCNT1_S0IN #9
PCNT1_S1IN #8
PCNT2_S0IN #9
PCNT2_S1IN #8

US2_TX #12 US2_RX
#11 US2_CLK #10

US2_CS #9 US2_CTS
#8 US2_RTS #7

US3_TX #13 US3_RX
#12 US3_CLK #11

US3_CS #10 US3_CTS
#9 US3_RTS #8

I2C1_SDA #9
I2C1_SCL #8

E1 PK1

PCNT1_S0IN #30
PCNT1_S1IN #29
PCNT2_S0IN #30
PCNT2_S1IN #29

US2_TX #30 US2_RX
#29 US2_CLK #28

US2_CS #27 US2_CTS
#26 US2_RTS #25

US3_TX #30 US3_RX
#29 US3_CLK #28

US3_CS #27 US3_CTS
#26 US3_RTS #25

I2C1_SDA #30
I2C1_SCL #29

E2 PK0 IDAC0_OUT

PCNT1_S0IN #29
PCNT1_S1IN #28
PCNT2_S0IN #29
PCNT2_S1IN #28

US2_TX #29 US2_RX
#28 US2_CLK #27

US2_CS #26 US2_CTS
#25 US2_RTS #24

US3_TX #29 US3_RX
#28 US3_CLK #27

US3_CS #26 US3_CTS
#25 US3_RTS #24

I2C1_SDA #29
I2C1_SCL #28

E3 PF15 BUSAY BUSBX

PCNT1_S0IN #28
PCNT1_S1IN #27
PCNT2_S0IN #28
PCNT2_S1IN #27

US2_TX #28 US2_RX
#27 US2_CLK #26

US2_CS #25 US2_CTS
#24 US2_RTS #23

US3_TX #28 US3_RX
#27 US3_CLK #26

US3_CS #25 US3_CTS
#24 US3_RTS #23

I2C1_SDA #28
I2C1_SCL #27

E5 VSS Ground

E6 VSS Ground

E7 VSS Ground

E8 VSS Ground

E9 VSS Ground

E12 PB8 BUSDY BUSCX

WTIM0_CC0 #12
WTIM0_CC1 #10
WTIM0_CC2 #8

WTIM0_CDTI0 #4
WTIM0_CDTI1 #2
WTIM0_CDTI2 #0
PCNT1_S0IN #8
PCNT1_S1IN #7
PCNT2_S0IN #8
PCNT2_S1IN #7

US2_TX #11 US2_RX
#10 US2_CLK #9

US2_CS #8 US2_CTS
#7 US2_RTS #6

US3_TX #12 US3_RX
#11 US3_CLK #10

US3_CS #9 US3_CTS
#8 US3_RTS #7

I2C1_SDA #8
I2C1_SCL #7

ETM_TD3 #2

EFM32PG12 Family Data Sheet
Pin Definitions

silabs.com | Building a more connected world. Preliminary Rev. 0.5  |  71



Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

H12 PA9 BUSACMP0Y BU-
SACMP0X

WTIM0_CC0 #9
WTIM0_CC1 #7
WTIM0_CC2 #5

WTIM0_CDTI0 #1
PCNT1_S0IN #3
PCNT1_S1IN #2
PCNT2_S0IN #3
PCNT2_S1IN #2

US2_TX #4 US2_RX #3
US2_CLK #2 US2_CS

#1 US2_CTS #0
US2_RTS #31
I2C1_SDA #3
I2C1_SCL #2

LES_ALTEX1
ETM_TD3 #1

H13 PA8 BUSACMP0Y BU-
SACMP0X

WTIM0_CC0 #8
WTIM0_CC1 #6
WTIM0_CC2 #4

WTIM0_CDTI0 #0
PCNT1_S0IN #2
PCNT1_S1IN #1
PCNT2_S0IN #2
PCNT2_S1IN #1

US2_TX #3 US2_RX #2
US2_CLK #1 US2_CS

#0 US2_CTS #31
US2_RTS #30
I2C1_SDA #2
I2C1_SCL #1

LES_ALTEX0
ETM_TD2 #1

J1 AVDD Analog power supply .

J2 AVDD Analog power supply .

J5 VSS Ground

J6 VSS Ground

J7 VSS Ground

J8 VSS Ground

J9 VSS Ground

J11 PA7 BUSCY BUSDX

WTIM0_CC0 #7
WTIM0_CC1 #5
WTIM0_CC2 #3
PCNT1_S0IN #1
PCNT1_S1IN #0
PCNT2_S0IN #1
PCNT2_S1IN #0

US2_TX #2 US2_RX #1
US2_CLK #0 US2_CS

#31 US2_CTS #30
US2_RTS #29
I2C1_SDA #1
I2C1_SCL #0

LES_CH15 ETM_TD1
#1

J12 PA6 BUSDY BUSCX

WTIM0_CC0 #6
WTIM0_CC1 #4
WTIM0_CC2 #2
PCNT1_S0IN #0
PCNT1_S1IN #31
PCNT2_S0IN #0
PCNT2_S1IN #31

US2_TX #1 US2_RX #0
US2_CLK #31 US2_CS

#30 US2_CTS #29
US2_RTS #28
I2C1_SDA #0
I2C1_SCL #31

LES_CH14 ETM_TD0
#1
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

N12 PD14
BUSDY BUSCX
VDAC0_OUT1 /

OPA1_OUT

TIM0_CC0 #22
TIM0_CC1 #21
TIM0_CC2 #20

TIM0_CDTI0 #19
TIM0_CDTI1 #18
TIM0_CDTI2 #17
TIM1_CC0 #22
TIM1_CC1 #21
TIM1_CC2 #20
TIM1_CC3 #19

WTIM0_CDTI0 #30
WTIM0_CDTI1 #28
WTIM0_CDTI2 #26
WTIM1_CC0 #22
WTIM1_CC1 #20
WTIM1_CC2 #18

WTIM1_CC3 #16 LE-
TIM0_OUT0 #22 LE-

TIM0_OUT1 #21
PCNT0_S0IN #22
PCNT0_S1IN #21

US0_TX #22 US0_RX
#21 US0_CLK #20

US0_CS #19 US0_CTS
#18 US0_RTS #17

US1_TX #22 US1_RX
#21 US1_CLK #20

US1_CS #19 US1_CTS
#18 US1_RTS #17

US3_TX #6 US3_RX #5
US3_CLK #4 US3_CS

#3 US3_CTS #2
US3_RTS #1 LEU0_TX

#22 LEU0_RX #21
I2C0_SDA #22
I2C0_SCL #21

CMU_CLK0 #5
PRS_CH3 #13

PRS_CH4 #5 PRS_CH5
#4 PRS_CH6 #16

ACMP0_O #22
ACMP1_O #22

LES_CH6
GPIO_EM4WU4

N13 PD15

VDAC0_OUT0ALT /
OPA0_OUTALT #2

BUSCY BUSDX
OPA1_N

TIM0_CC0 #23
TIM0_CC1 #22
TIM0_CC2 #21

TIM0_CDTI0 #20
TIM0_CDTI1 #19
TIM0_CDTI2 #18
TIM1_CC0 #23
TIM1_CC1 #22
TIM1_CC2 #21
TIM1_CC3 #20

WTIM0_CDTI0 #31
WTIM0_CDTI1 #29
WTIM0_CDTI2 #27
WTIM1_CC0 #23
WTIM1_CC1 #21
WTIM1_CC2 #19

WTIM1_CC3 #17 LE-
TIM0_OUT0 #23 LE-

TIM0_OUT1 #22
PCNT0_S0IN #23
PCNT0_S1IN #22

US0_TX #23 US0_RX
#22 US0_CLK #21

US0_CS #20 US0_CTS
#19 US0_RTS #18

US1_TX #23 US1_RX
#22 US1_CLK #21

US1_CS #20 US1_CTS
#19 US1_RTS #18

US3_TX #7 US3_RX #6
US3_CLK #5 US3_CS

#4 US3_CTS #3
US3_RTS #2 LEU0_TX

#23 LEU0_RX #22
I2C0_SDA #23
I2C0_SCL #22

CMU_CLK1 #5
PRS_CH3 #14

PRS_CH4 #6 PRS_CH5
#5 PRS_CH6 #17

ACMP0_O #23
ACMP1_O #23

LES_CH7 DBG_SWO
#2
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6.2  EFM32PG12B5xx in QFN48 Device Pinout

Figure 6.2.  EFM32PG12B5xx in QFN48 Device Pinout
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

21 PD12
VDAC0_OUT1ALT /
OPA1_OUTALT #0

BUSDY BUSCX

TIM0_CC0 #20
TIM0_CC1 #19
TIM0_CC2 #18

TIM0_CDTI0 #17
TIM0_CDTI1 #16
TIM0_CDTI2 #15
TIM1_CC0 #20
TIM1_CC1 #19
TIM1_CC2 #18
TIM1_CC3 #17

WTIM0_CDTI0 #28
WTIM0_CDTI1 #26
WTIM0_CDTI2 #24
WTIM1_CC0 #20
WTIM1_CC1 #18
WTIM1_CC2 #16

WTIM1_CC3 #14 LE-
TIM0_OUT0 #20 LE-

TIM0_OUT1 #19
PCNT0_S0IN #20
PCNT0_S1IN #19

US0_TX #20 US0_RX
#19 US0_CLK #18

US0_CS #17 US0_CTS
#16 US0_RTS #15

US1_TX #20 US1_RX
#19 US1_CLK #18

US1_CS #17 US1_CTS
#16 US1_RTS #15

US3_TX #4 US3_RX #3
US3_CLK #2 US3_CS

#1 US3_CTS #0
US3_RTS #31
LEU0_TX #20
LEU0_RX #19
I2C0_SDA #20
I2C0_SCL #19

PRS_CH3 #11
PRS_CH4 #3 PRS_CH5

#2 PRS_CH6 #14
ACMP0_O #20
ACMP1_O #20

LES_CH4

22 PD13

VDAC0_OUT0ALT /
OPA0_OUTALT #1

BUSCY BUSDX
OPA1_P

TIM0_CC0 #21
TIM0_CC1 #20
TIM0_CC2 #19

TIM0_CDTI0 #18
TIM0_CDTI1 #17
TIM0_CDTI2 #16
TIM1_CC0 #21
TIM1_CC1 #20
TIM1_CC2 #19
TIM1_CC3 #18

WTIM0_CDTI0 #29
WTIM0_CDTI1 #27
WTIM0_CDTI2 #25
WTIM1_CC0 #21
WTIM1_CC1 #19
WTIM1_CC2 #17

WTIM1_CC3 #15 LE-
TIM0_OUT0 #21 LE-

TIM0_OUT1 #20
PCNT0_S0IN #21
PCNT0_S1IN #20

US0_TX #21 US0_RX
#20 US0_CLK #19

US0_CS #18 US0_CTS
#17 US0_RTS #16

US1_TX #21 US1_RX
#20 US1_CLK #19

US1_CS #18 US1_CTS
#17 US1_RTS #16

US3_TX #5 US3_RX #4
US3_CLK #3 US3_CS

#2 US3_CTS #1
US3_RTS #0 LEU0_TX

#21 LEU0_RX #20
I2C0_SDA #21
I2C0_SCL #20

PRS_CH3 #12
PRS_CH4 #4 PRS_CH5

#3 PRS_CH6 #15
ACMP0_O #21
ACMP1_O #21

LES_CH5
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

23 PD14
BUSDY BUSCX
VDAC0_OUT1 /

OPA1_OUT

TIM0_CC0 #22
TIM0_CC1 #21
TIM0_CC2 #20

TIM0_CDTI0 #19
TIM0_CDTI1 #18
TIM0_CDTI2 #17
TIM1_CC0 #22
TIM1_CC1 #21
TIM1_CC2 #20
TIM1_CC3 #19

WTIM0_CDTI0 #30
WTIM0_CDTI1 #28
WTIM0_CDTI2 #26
WTIM1_CC0 #22
WTIM1_CC1 #20
WTIM1_CC2 #18

WTIM1_CC3 #16 LE-
TIM0_OUT0 #22 LE-

TIM0_OUT1 #21
PCNT0_S0IN #22
PCNT0_S1IN #21

US0_TX #22 US0_RX
#21 US0_CLK #20

US0_CS #19 US0_CTS
#18 US0_RTS #17

US1_TX #22 US1_RX
#21 US1_CLK #20

US1_CS #19 US1_CTS
#18 US1_RTS #17

US3_TX #6 US3_RX #5
US3_CLK #4 US3_CS

#3 US3_CTS #2
US3_RTS #1 LEU0_TX

#22 LEU0_RX #21
I2C0_SDA #22
I2C0_SCL #21

CMU_CLK0 #5
PRS_CH3 #13

PRS_CH4 #5 PRS_CH5
#4 PRS_CH6 #16

ACMP0_O #22
ACMP1_O #22

LES_CH6
GPIO_EM4WU4

24 PD15

VDAC0_OUT0ALT /
OPA0_OUTALT #2

BUSCY BUSDX
OPA1_N

TIM0_CC0 #23
TIM0_CC1 #22
TIM0_CC2 #21

TIM0_CDTI0 #20
TIM0_CDTI1 #19
TIM0_CDTI2 #18
TIM1_CC0 #23
TIM1_CC1 #22
TIM1_CC2 #21
TIM1_CC3 #20

WTIM0_CDTI0 #31
WTIM0_CDTI1 #29
WTIM0_CDTI2 #27
WTIM1_CC0 #23
WTIM1_CC1 #21
WTIM1_CC2 #19

WTIM1_CC3 #17 LE-
TIM0_OUT0 #23 LE-

TIM0_OUT1 #22
PCNT0_S0IN #23
PCNT0_S1IN #22

US0_TX #23 US0_RX
#22 US0_CLK #21

US0_CS #20 US0_CTS
#19 US0_RTS #18

US1_TX #23 US1_RX
#22 US1_CLK #21

US1_CS #20 US1_CTS
#19 US1_RTS #18

US3_TX #7 US3_RX #6
US3_CLK #5 US3_CS

#4 US3_CTS #3
US3_RTS #2 LEU0_TX

#23 LEU0_RX #22
I2C0_SDA #23
I2C0_SCL #22

CMU_CLK1 #5
PRS_CH3 #14

PRS_CH4 #6 PRS_CH5
#5 PRS_CH6 #17

ACMP0_O #23
ACMP1_O #23

LES_CH7 DBG_SWO
#2

25 PA0 BUSDY BUSCX
ADC0_EXTN

TIM0_CC0 #0
TIM0_CC1 #31
TIM0_CC2 #30

TIM0_CDTI0 #29
TIM0_CDTI1 #28
TIM0_CDTI2 #27

TIM1_CC0 #0
TIM1_CC1 #31
TIM1_CC2 #30
TIM1_CC3 #29

WTIM0_CC0 #0 LE-
TIM0_OUT0 #0 LE-

TIM0_OUT1 #31
PCNT0_S0IN #0
PCNT0_S1IN #31

US0_TX #0 US0_RX
#31 US0_CLK #30

US0_CS #29 US0_CTS
#28 US0_RTS #27

US1_TX #0 US1_RX
#31 US1_CLK #30

US1_CS #29 US1_CTS
#28 US1_RTS #27

LEU0_TX #0 LEU0_RX
#31 I2C0_SDA #0

I2C0_SCL #31

CMU_CLK1 #0
PRS_CH6 #0 PRS_CH7

#10 PRS_CH8 #9
PRS_CH9 #8
ACMP0_O #0

ACMP1_O #0 LES_CH8
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

43 PC6 BUSBY BUSAX

TIM0_CC0 #11
TIM0_CC1 #10
TIM0_CC2 #9

TIM0_CDTI0 #8
TIM0_CDTI1 #7
TIM0_CDTI2 #6
TIM1_CC0 #11
TIM1_CC1 #10
TIM1_CC2 #9
TIM1_CC3 #8

WTIM0_CC0 #26
WTIM0_CC1 #24
WTIM0_CC2 #22

WTIM0_CDTI0 #18
WTIM0_CDTI1 #16
WTIM0_CDTI2 #14
WTIM1_CC0 #10
WTIM1_CC1 #8
WTIM1_CC2 #6

WTIM1_CC3 #4 LE-
TIM0_OUT0 #11 LE-

TIM0_OUT1 #10
PCNT0_S0IN #11
PCNT0_S1IN #10

US0_TX #11 US0_RX
#10 US0_CLK #9

US0_CS #8 US0_CTS
#7 US0_RTS #6

US1_TX #11 US1_RX
#10 US1_CLK #9

US1_CS #8 US1_CTS
#7 US1_RTS #6
LEU0_TX #11
LEU0_RX #10
I2C0_SDA #11
I2C0_SCL #10

CMU_CLK0 #2
CMU_CLKI0 #2

PRS_CH0 #8 PRS_CH9
#11 PRS_CH10 #0

PRS_CH11 #5
ACMP0_O #11
ACMP1_O #11
ETM_TCLK #3

44 PC7 BUSAY BUSBX

TIM0_CC0 #12
TIM0_CC1 #11
TIM0_CC2 #10
TIM0_CDTI0 #9
TIM0_CDTI1 #8
TIM0_CDTI2 #7
TIM1_CC0 #12
TIM1_CC1 #11
TIM1_CC2 #10
TIM1_CC3 #9

WTIM0_CC0 #27
WTIM0_CC1 #25
WTIM0_CC2 #23

WTIM0_CDTI0 #19
WTIM0_CDTI1 #17
WTIM0_CDTI2 #15
WTIM1_CC0 #11
WTIM1_CC1 #9
WTIM1_CC2 #7

WTIM1_CC3 #5 LE-
TIM0_OUT0 #12 LE-

TIM0_OUT1 #11
PCNT0_S0IN #12
PCNT0_S1IN #11

US0_TX #12 US0_RX
#11 US0_CLK #10

US0_CS #9 US0_CTS
#8 US0_RTS #7

US1_TX #12 US1_RX
#11 US1_CLK #10

US1_CS #9 US1_CTS
#8 US1_RTS #7
LEU0_TX #12
LEU0_RX #11
I2C0_SDA #12
I2C0_SCL #11

CMU_CLK1 #2
PRS_CH0 #9 PRS_CH9

#12 PRS_CH10 #1
PRS_CH11 #0
ACMP0_O #12
ACMP1_O #12

ETM_TD0
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Alternate LOCATION

Functionality 0 - 3 4 - 7 8 - 11 12 - 15 16 - 19 20 - 23 24 - 27 28 - 31 Description

DBG_SWCLKTCK

0: PF0 Debug-interface
Serial Wire clock
input and JTAG
Test Clock.

Note that this func-
tion is enabled to
the pin out of reset,
and has a built-in
pull down.

DBG_SWDIOTMS

0: PF1 Debug-interface
Serial Wire data in-
put / output and
JTAG Test Mode
Select.

Note that this func-
tion is enabled to
the pin out of reset,
and has a built-in
pull up.

DBG_SWO

0: PF2
1: PB13
2: PD15
3: PC11

Debug-interface
Serial Wire viewer
Output.

Note that this func-
tion is not enabled
after reset, and
must be enabled by
software to be
used.

DBG_TDI

0: PF3 Debug-interface
JTAG Test Data In.

Note that this func-
tion is enabled to
pin out of reset,
and has a built-in
pull up.

DBG_TDO

0: PF2 Debug-interface
JTAG Test Data
Out.

Note that this func-
tion is enabled to
pin out of reset.

ETM_TCLK

0: PF8
1: PA5
2: PI2
3: PC6

Embedded Trace
Module ETM clock .

ETM_TD0

0: PF9
1: PA6
2: PI3
3: PC7

Embedded Trace
Module ETM data
0.

ETM_TD1

0: PF10
1: PA7
2: PB6
3: PC8

Embedded Trace
Module ETM data
1.
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Alternate LOCATION

Functionality 0 - 3 4 - 7 8 - 11 12 - 15 16 - 19 20 - 23 24 - 27 28 - 31 Description

LES_ALTEX0

0: PA8
LESENSE alternate
excite output 0.

LES_ALTEX1

0: PA9
LESENSE alternate
excite output 1.

LES_ALTEX2

0: PJ14
LESENSE alternate
excite output 2.

LES_ALTEX3

0: PJ15
LESENSE alternate
excite output 3.

LES_ALTEX4

0: PI0
LESENSE alternate
excite output 4.

LES_ALTEX5

0: PI1
LESENSE alternate
excite output 5.

LES_ALTEX6

0: PI2
LESENSE alternate
excite output 6.

LES_ALTEX7

0: PI3
LESENSE alternate
excite output 7.

LES_CH0

0: PD8
LESENSE channel
0.

LES_CH1

0: PD9
LESENSE channel
1.

LES_CH2

0: PD10
LESENSE channel
2.

LES_CH3

0: PD11
LESENSE channel
3.

LES_CH4

0: PD12
LESENSE channel
4.
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Alternate LOCATION

Functionality 0 - 3 4 - 7 8 - 11 12 - 15 16 - 19 20 - 23 24 - 27 28 - 31 Description

LEU0_RX

0: PA1
1: PA2
2: PA3
3: PA4

4: PA5
5: PB11
6: PB12
7: PB13

8: PB14
9: PB15
10: PC6
11: PC7

12: PC8
13: PC9
14: PC10
15: PC11

16: PD9
17: PD10
18: PD11
19: PD12

20: PD13
21: PD14
22: PD15
23: PF0

24: PF1
25: PF2
26: PF3
27: PF4

28: PF5
29: PF6
30: PF7
31: PA0

LEUART0 Receive
input.

LEU0_TX

0: PA0
1: PA1
2: PA2
3: PA3

4: PA4
5: PA5
6: PB11
7: PB12

8: PB13
9: PB14
10: PB15
11: PC6

12: PC7
13: PC8
14: PC9
15: PC10

16: PC11
17: PD9
18: PD10
19: PD11

20: PD12
21: PD13
22: PD14
23: PD15

24: PF0
25: PF1
26: PF2
27: PF3

28: PF4
29: PF5
30: PF6
31: PF7

LEUART0 Transmit
output. Also used
as receive input in
half duplex commu-
nication.

LFXTAL_N

0: PB14 Low Frequency
Crystal (typically
32.768 kHz) nega-
tive pin. Also used
as an optional ex-
ternal clock input
pin.

LFXTAL_P

0: PB15 Low Frequency
Crystal (typically
32.768 kHz) posi-
tive pin.

OPA0_N

0: PA4 Operational Amplifi-
er 0 external nega-
tive input.

OPA0_P

0: PA2 Operational Amplifi-
er 0 external posi-
tive input.

OPA1_N

0: PD15 Operational Amplifi-
er 1 external nega-
tive input.

OPA1_P

0: PD13 Operational Amplifi-
er 1 external posi-
tive input.

OPA2_N

0: PB13 Operational Amplifi-
er 2 external nega-
tive input.

OPA2_OUT

0: PB12
Operational Amplifi-
er 2 output.

OPA2_OUTALT

0: PB9
1: PB10 Operational Amplifi-

er 2 alternative out-
put.

OPA2_P

0: PB11 Operational Amplifi-
er 2 external posi-
tive input.
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Alternate LOCATION

Functionality 0 - 3 4 - 7 8 - 11 12 - 15 16 - 19 20 - 23 24 - 27 28 - 31 Description

US1_RTS

0: PA5
1: PB11
2: PB12
3: PB13

4: PB14
5: PB15
6: PC6
7: PC7

8: PC8
9: PC9
10: PC10
11: PC11

12: PD9
13: PD10
14: PD11
15: PD12

16: PD13
17: PD14
18: PD15
19: PF0

20: PF1
21: PF2
22: PF3
23: PF4

24: PF5
25: PF6
26: PF7
27: PA0

28: PA1
29: PA2
30: PA3
31: PA4

USART1 Request
To Send hardware
flow control output.

US1_RX

0: PA1
1: PA2
2: PA3
3: PA4

4: PA5
5: PB11
6: PB12
7: PB13

8: PB14
9: PB15
10: PC6
11: PC7

12: PC8
13: PC9
14: PC10
15: PC11

16: PD9
17: PD10
18: PD11
19: PD12

20: PD13
21: PD14
22: PD15
23: PF0

24: PF1
25: PF2
26: PF3
27: PF4

28: PF5
29: PF6
30: PF7
31: PA0

USART1 Asynchro-
nous Receive.

USART1 Synchro-
nous mode Master
Input / Slave Out-
put (MISO).

US1_TX

0: PA0
1: PA1
2: PA2
3: PA3

4: PA4
5: PA5
6: PB11
7: PB12

8: PB13
9: PB14
10: PB15
11: PC6

12: PC7
13: PC8
14: PC9
15: PC10

16: PC11
17: PD9
18: PD10
19: PD11

20: PD12
21: PD13
22: PD14
23: PD15

24: PF0
25: PF1
26: PF2
27: PF3

28: PF4
29: PF5
30: PF6
31: PF7

USART1 Asynchro-
nous Transmit. Al-
so used as receive
input in half duplex
communication.

USART1 Synchro-
nous mode Master
Output / Slave In-
put (MOSI).

US2_CLK

0: PA7
1: PA8
2: PA9
3: PI0

4: PI1
5: PI2
6: PI3
7: PB6

8: PB7
9: PB8
10: PB9
11: PB10

12: PF0
13: PF1
14: PF3
15: PF4

16: PF5
17: PF6
18: PF7
19: PF8

20: PF9
21: PF10
22: PF11
23: PF12

24: PF13
25: PF14
26: PF15
27: PK0

28: PK1
29: PK2
30: PA5
31: PA6

USART2 clock in-
put / output.

US2_CS

0: PA8
1: PA9
2: PI0
3: PI1

4: PI2
5: PI3
6: PB6
7: PB7

8: PB8
9: PB9
10: PB10
11: PF0

12: PF1
13: PF3
14: PF4
15: PF5

16: PF6
17: PF7
18: PF8
19: PF9

20: PF10
21: PF11
22: PF12
23: PF13

24: PF14
25: PF15
26: PK0
27: PK1

28: PK2
29: PA5
30: PA6
31: PA7

USART2 chip se-
lect input / output.

US2_CTS

0: PA9
1: PI0
2: PI1
3: PI2

4: PI3
5: PB6
6: PB7
7: PB8

8: PB9
9: PB10
10: PF0
11: PF1

12: PF3
13: PF4
14: PF5
15: PF6

16: PF7
17: PF8
18: PF9
19: PF10

20: PF11
21: PF12
22: PF13
23: PF14

24: PF15
25: PK0
26: PK1
27: PK2

28: PA5
29: PA6
30: PA7
31: PA8

USART2 Clear To
Send hardware
flow control input.

US2_RTS

0: PI0
1: PI1
2: PI2
3: PI3

4: PB6
5: PB7
6: PB8
7: PB9

8: PB10
9: PF0
10: PF1
11: PF3

12: PF4
13: PF5
14: PF6
15: PF7

16: PF8
17: PF9
18: PF10
19: PF11

20: PF12
21: PF13
22: PF14
23: PF15

24: PK0
25: PK1
26: PK2
27: PA5

28: PA6
29: PA7
30: PA8
31: PA9

USART2 Request
To Send hardware
flow control output.

US2_RX

0: PA6
1: PA7
2: PA8
3: PA9

4: PI0
5: PI1
6: PI2
7: PI3

8: PB6
9: PB7
10: PB8
11: PB9

12: PB10
13: PF0
14: PF1
15: PF3

16: PF4
17: PF5
18: PF6
19: PF7

20: PF8
21: PF9
22: PF10
23: PF11

24: PF12
25: PF13
26: PF14
27: PF15

28: PK0
29: PK1
30: PK2
31: PA5

USART2 Asynchro-
nous Receive.

USART2 Synchro-
nous mode Master
Input / Slave Out-
put (MISO).

US2_TX

0: PA5
1: PA6
2: PA7
3: PA8

4: PA9
5: PI0
6: PI1
7: PI2

8: PI3
9: PB6
10: PB7
11: PB8

12: PB9
13: PB10
14: PF0
15: PF1

16: PF3
17: PF4
18: PF5
19: PF6

20: PF7
21: PF8
22: PF9
23: PF10

24: PF11
25: PF12
26: PF13
27: PF14

28: PF15
29: PK0
30: PK1
31: PK2

USART2 Asynchro-
nous Transmit. Al-
so used as receive
input in half duplex
communication.

USART2 Synchro-
nous mode Master
Output / Slave In-
put (MOSI).
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Table 6.8.  ADC0 Bus and Pin Mapping
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