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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"

Active

ARM® Cortex®-M4

32-Bit Single-Core

40MHz

12C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
33

1MB (1M x 8)

FLASH

256K x 8

1.8V ~ 3.8V

A/D - 12b SAR

Internal

-40°C ~ 125°C (T))

Surface Mount

48-VFQFN Exposed Pad

48-QFN (7x7)
https://www.e-xfl.com/product-detail/silicon-labs/efm32pg12b500f1024im48-cr

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/efm32pg12b500f1024im48-cr-4411490
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

EFM32PG12 Family Data Sheet

1. Feature List

The EFM32PG12 highlighted features are listed below.

* ARM Cortex-M4 CPU platform
» High performance 32-bit processor @ up to 40 MHz
» DSP instruction support and Floating Point Unit
* Memory Protection Unit
» Wake-up Interrupt Controller

* Flexible Energy Management System
* 64 yA/MHz in Active Mode (EMO)

» 2.1 yA EM2 Deep Sleep current (256 kB RAM retention and
RTCC running from LFXO)

* 1.5 yA EM2 Deep Sleep current (16 kB RAM retention and
RTCC running from LFRCO)

* 1.81 yA EM3 Stop current (State and 256 kB RAM reten-
tion, CRYOTIMER running from ULFRCO)

* 0.39 pyA EM4H Hibernate Mode (128 byte RAM retention)
» Up to 1024 kB flash program memory

* Dual-bank with read-while-write support
* Up to 256 kB RAM data memory
* Up to 65 General Purpose /O Pins

+ Configurable push-pull, open-drain, pull-up/down, input fil-

ter, drive strength

» Configurable peripheral I/O locations

» Asynchronous external interrupts

» Output state retention and wake-up from Shutoff Mode
+ Hardware Cryptography

» AES 128/256-bit keys

+ ECC B/K163, B/K233, P192, P224, P256

* SHA-1 and SHA-2 (SHA-224 and SHA-256)

* True random number generator (TRNG)
» Security Management Unit (SMU)

» Fine-grained access control for on-chip peripherals
* Timers/Counters

» 2x 16-bit Timer/Counter

* 3 + 4 Compare/Capture/PWM channels
» 2x 32-bit Timer/Counter
» 3 + 4 Compare/Capture/PWM channels
» 1x 32-bit Real Time Counter and Calendar

» 1x 32-bit Ultra Low Energy CRYOTIMER for periodic wake-
up from any Energy Mode

» 16-bit Low Energy Timer for waveform generation
» 3x 16-bit Pulse Counter with asynchronous operation
» 2x Watchdog Timer with dedicated RC oscillator

* 8 Channel DMA Controller

* 12 Channel Peripheral Reflex System (PRS) for autono-
mous inter-peripheral signaling

« Communication Interfaces

* 4x Universal Synchronous/Asynchronous Receiver/ Trans-
mitter

» UART/SPI/SmartCard (ISO 7816)/IrDA/I2S/LIN
 Triple buffered full/half-duplex operation with flow control
* Low Energy UART
» Autonomous operation with DMA in Deep Sleep Mode
* 2x 12C Interface with SMBus support
» Address recognition in EM3 Stop Mode
» Ultra Low-Power Precision Analog Peripherals
* 12-bit 1 Msps SAR Analog to Digital Converter (ADC)
» 2x Analog Comparator (ACMP)
» 2x 12-bit 500 ksps Digital to Analog Converter (VDAC)
» 3x Operational Amplifier (OPAMP)
+ Digital to Analog Current Converter (IDAC)
* Multi-channel Capacitive Sense Interface (CSEN)

» Up to 54 pins connected to analog channels (APORT)
shared between analog peripherals

* Low-Energy Sensor Interface (LESENSE)
» Autonomous sensor monitoring in deep sleep mode

» Wide range of supported sensors, including LC sensors and
capacitive touch switches

* Up to 16 channels
+ Ultra efficient Power-on Reset and Brown-Out Detector
* Debug Interface

+ 2-pin Serial Wire Debug interface

* 1-pin Serial Wire Viewer

» JTAG (programming only)

» Embedded Trace Macrocell (ETM)
» Wide Operating Range

* 1.8 Vto 3.8 V single power supply

* Integrated DC-DC, down to 1.8 V output with up to 200 mA
load current for system

» Standard (-40 °C to 85 °C Taug) and Extended (-40 °C to
125 °C T,) temperature grades available
+ Packages
* 7 mm x 7 mm QFN48
e 7 mm x 7 mm BGA125
* Pre-Programmed UART Bootloader
* Full Software Support
+ CMSIS register definitions
» Low-power Hardware Abstraction Layer (HAL)
» Portable software components
* Third-party middleware
» Free and available example code
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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 EMO 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_SOIN or from an internal timing reference, selectable from
among any of the internal oscillators, except the AUXHFRCO. The module may operate in energy mode EMO 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:

* 1SO7816 SmartCards

* IrDA

*I12s

3.6.2 Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

The unique LEUART™ 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 12C module provides an interface between the MCU and a serial 12C 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 12C 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.
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4.1.5.2 Current Consumption 3.3 V using DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = IOVDD = 3.3 V, DVDD = 1.8 V DC-DC output. Top = 25 °C.
Minimum and maximum values in this table represent the worst conditions across supply voltage and process variation at Top = 25 °C.

Table 4.6. Current Consumption 3.3 V using DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EMO | IacTive_bcm 38.4 MHz crystal, CPU running — 86 — YA/MHz
mode with all peripherals dis- while loop from flash®
abled, DCDC in Low Noise
DCM mode2. 38 MHz HFRCO, CPU running — 70 — WA/MHz
Prime from flash
38 MHz HFRCO, CPU running — 70 — WA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 85 — WA/MHZz
CoreMark from flash
26 MHz HFRCO, CPU running — 77 — WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running — 636 — WA/MHz
while loop from flash
Current consumption in EMO | IacTive_ccm 38.4 MHz crystal, CPU running — 96 — WA/MHz
mode with all peripherals dis- while loop from flash®
abled, DCDC in Low Noise
CCM mode. 38 MHz HFRCO, CPU running — 81 — MA/MHz
Prime from flash
38 MHz HFRCO, CPU running — 82 — WA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 95 — WA/MHz
CoreMark from flash
26 MHz HFRCO, CPU running — 95 — WA/MHz
while loop from flash
1 MHz HFRCO, CPU running — 1155 — WA/MHZz
while loop from flash
Current consumption in EMO | IacTive_LPM 38.4 MHz crystal, CPU running — 80 — WA/MHz
mode with all peripherals dis- while loop from flash*
abled, DCDC in LP mode?3. :
38 MHz HFRCO, CPU running — 64 — WA/MHz
Prime from flash
38 MHz HFRCO, CPU running — 64 — WA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 79 — WA/MHz
CoreMark from flash
26 MHz HFRCO, CPU running — 66 — WA/MHz
while loop from flash
1 MHz HFRCO, CPU running — 224 — WA/MHZz
while loop from flash
Current consumption in EMO | IacTive_ccm vs | 19 MHz HFRCO, CPU running — 101 — WA/MHZz
mode with all peripherals dis- while loop from flash
abled and voltage scaling -
enabled, DCDC in Low 1 MHz HFRCO, CPU running — 1128 — WA/MHz
Noise CCM mode. while loop from flash
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4.1.7 Brown Out Detector (BOD)

Table 4.9. Brown Out Detector (BOD)

Parameter Symbol Test Condition Min Typ Max Unit
DVDD BOD threshold VpvDDBOD DVDD rising — — TBD \Y,
DVDD falling (EMO/EM1) TBD — — \Y,
DVDD falling (EM2/EM3) TBD — — \Y
DVDD BOD hysteresis VbvDDBOD_HYST — 18 — mV
DVDD BOD response time | tpyppeop DeLAY | Supply drops at 0.1V/us rate — 24 — us
AVDD BOD threshold VAvDDBOD AVDD rising — — TBD
AVDD falling (EMO/EM1) TBD — —
AVDD falling (EM2/EM3) TBD — —
AVDD BOD hysteresis VAVDDBOD_HYST — 20 — mV
AVDD BOD response time tavpbBobp_DELAY | Supply drops at 0.1V/us rate — 24 — us
EM4 BOD threshold VEM4DBOD AVDD rising — — TBD
AVDD falling TBD — —
EM4 BOD hysteresis VEM4BOD_HYST — 25 — mV
EM4 BOD response time temaBoD_DELAY | Supply drops at 0.1V/us rate — 300 — us
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Parameter Symbol Test Condition Min Typ Max Unit

Output fall time, From 70% | tiooF Cp =50 pF, — 1.8 — ns
to 30% of Vo
DRIVESTRENGTH' = STRONG,

SLEWRATE' = 0x6

CL =50 pF, — 4.5 — ns
DRIVESTRENGTH! = WEAK,

SLEWRATE' = 0x6

Output rise time, From 30% | tjoor CL =50 pF, — 2.2 — ns
to 70% of Vo
DRIVESTRENGTH' = STRONG,

SLEWRATE = 0x6'

CL =50 pF, — 7.4 — ns

DRIVESTRENGTH' = WEAK,

SLEWRATE' = 0x6

Note:
1.In GPIO_Pn_CTRL register.
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4.1.11 Voltage Monitor (VMON)

Table 4.18. Voltage Monitor (VMON)

Parameter Symbol Test Condition Min Typ Max Unit
Supply current (including lymoN In EMO or EM1, 1 supply moni- — 6.3 TBD MA
|_SENSE) tored
In EMO or EMA1, 4 supplies moni- — 12.5 TBD pA
tored
In EM2, EM3 or EM4, 1 supply — 62 — nA
monitored and above threshol
In EM2, EM3 or EM4, 1 supply — 62 — nA
monitored and below threshold
In EM2, EM3 or EM4, 4 supplies — 99 — nA
monitored and all above threshold
In EM2, EM3 or EM4, 4 supplies — 99 — nA
monitored and all below threshold
Loading of monitored supply |lsense In EMO or EM1 — 2 — MA
In EM2, EM3 or EM4 — 2 — nA
Threshold range VVMON_RANGE 1.62 — 3.4 \Y
Threshold step size NvMoN_sTESP Coarse — 200 — mV
Fine — 20 — mV
Response time tyMON_RES Supply drops at 1V/us rate — 460 — ns
Hysteresis VVMON_HYST — 26 — mV
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Parameter Symbol Test Condition Min Typ Max Unit
ADC clock frequency faDCCLK — — 16 MHz
Throughput rate fADCRATE — — 1 Msps
Conversion time tADccoNV 6 bit — 7 — cycles
8 bit — 9 — cycles
12 bit — 13 — cycles
Startup time of reference tapcsTART WARMUPMODE#4 = NORMAL — — 5 Hs
generator and ADC core
WARMUPMODE# = KEEPIN- — — 2 Hs
STANDBY
WARMUPMODE# = KEEPINSLO- — — 1 Hs
WACC
SNDR at 1Msps and fiy = SNDRapc Internal reference, 2.5 V full-scale, TBD 67 — dB
10kHz differential (-1.25, 1.25)
vrefp_in = 1.25 V direct mode with — 68 — dB
2.5V full-scale, differential
Spurious-free dynamic range | SFDRapc 1 MSamples/s, 10 kHz full-scale — 75 — dB
(SFDR) sine wave
Differential non-linearity DNLapc 12 bit resolution, No missing co- TBD — TBD LSB
(DNL) des
Integral non-linearity (INL), INLapC 12 bit resolution TBD — TBD LSB
End point method
Offset error VADCOFFSETERR TBD 0 TBD LSB
Gain error in ADC VADCGAIN Using internal reference — -0.2 TBD %
Using external reference — -1 — %
Temperature sensor slope VTs_sLOPE — -1.84 — mV/°C
Note:
1. Derived from ADCCLK.
2.PSRR is referenced to AVDD when ANASW=0 and to DVDD when ANASW=1 in EMU_PWRCTRL.
3.In ADCn_BIASPROG register.
4.In ADCn_CNTL register.
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Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

Timers

WTIMO_CCO #24

WTIMO_CC1 #22

WTIMO_CC2 #20
WTIMO_CDTIO #16
WTIMO_CDTI1 #14
WTIMO_CDTI2 #12

Communication

US3_TX #22 US3_RX
#21 US3_CLK #20

WTIM1_CCO#8 | US3_CS #19 US3_CTS
B4 PC4 BUSBY BUSAX WTIM1_CC1 #6 #18 US3_RTS #17
WTIM1_CC2 #4 12C1_SDA #17
WTIM1_CC3 #2 12C1_SCL #16
PCNT1_SOIN #17
PCNT1_S1IN #16
PCNT2_SOIN #17
PCNT2_S1IN #16
WTIMO_CCO #21
WTIMO_CC1 #19
WTIMO_CC2 #17
WTIMO_CDTIO#13 | ;53 1x #19 US3_RX
WTIMO_CDTI1 #11
_ #18 US3_CLK #17
WTIMO_CDTI2#9 | ;53 g #i6 US3_CTS
B5 PCA BUSAY BUSBX WTIM1_CCO #5 _ _
ek #15 US3_RTS #14
- 12C1_SDA #14
WTIM1_CC2 #1 o on
PCNT1_SOIN #14 -
PCNT1_S1IN #13
PCNT2_SOIN #14
PCNT2_S1IN #13
US3_TX #16 US3_RX
PCNT1_SOIN #11 #15 US3_CLK #14
BUSACMP1Y BU- PCNT1_S1IN#10 | US3_CS #13 US3_CTS
B6 PJ14 SACMP1X PCNT2_SOIN #11 #12 US3_RTS #11 LES_ALTEX2
PCNT2_S1IN #10 12C1_SDA #11
12C1_SCL #10
TIMO_CCO #15
TIMO_CC1 #14
TIMO_CC2 #13
TIMO_CDTIO #12
TIMO_CDTI1 #11
TIMO_CDTI2 #10
TIMT_CCO #15 USO_TX #15 USO_RX
TIM1_CC1 #14 #14 USO_CLK #13
TIM1_CC2#13 | USO_CS #12 US0_CTS
TIM1_CC3 #12 #11 USO_RTS #10 ggg—gﬁg;ﬁ
WTIMO_CCO#30 | US1_TX#15 US1_RX PRS- chom?
WTIMO_CC1 #28 #18 USTCLKHS S
WTIMO_CC2#26 | US1_CS #12 US1_CT -
B7 PC10 BUSBY BUSAX WTIMO_CDTIO #22 #11 US1_RTS #10 N
WTIMO_CDTI1 #20 LEUO TX #15 -0
WTIMO_CDTI2 #18 LEUO_RX #14 oo
WTIM1_CCO #14 12C0_SDA #15 oo e
WTIM1_CC1 #12 12C0_SCL #14 =
WTIM1_CC2 #10 12C1_SDA #19
WTIM1_CC3 #8 LE- 12C1_SCL #18

TIMO_OUTO #15 LE-
TIMO_OUT1 #14
PCNTO_SOIN #15
PCNTO_S1IN #14
PCNT2_SOIN #19
PCNT2_S1IN #18
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Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

TIMO_CCO #29

TIMO_CC1 #28

TIMO_CC2 #27
TIMO_CDTIO #26
TIMO_CDTI1 #25
TIMO_CDTI2 #24

USO_TX #29 US0O_RX
#28 USO_CLK #27
US0_CS #26 USO_CTS
#25 USO_RTS #24
US1_TX #29 US1_RX

TIM1_CCO0 #29 #28 US1_CLK #27
TIM1_CC1 #28 US1_CS #26 US1_CTS PRS#ZC;'SS%CT_ES#%CM
TIM1_CC2 #27 #25 US1_RTS #24 =
G1 PF5 BUSAY BUSBX TIM1_CC3 #26 US2 TX #18 US2_RX AFE:RMSE(()}S :229
WTIM1_CCO0 #29 #17 US2_CLK #16 ACMP1_O #29
WTIM1_CC1#27 | US2_CS #15 US2_CTS -
WTIM1_CC2 #25 #14 US2_RTS #13
WTIM1_CC3 #23 LE- LEUO_TX #29
TIMO_OUTO #29 LE- LEUO_RX #28
TIMO_OUT1 #28 12C0_SDA #29
PCNTO_SOIN #29 12C0_SCL #28
PCNTO_S1IN #28
TIMO_CCO #28
TIMO_CC1 #27 USO_TX #28 USO_RX
TIMO_CC2 #26 #27 USO_CLK #26
TIMO_CDTIO #25 USO0_CS #25 USO_CTS
TIMO_CDTI1 #24 #24 USO_RTS #23
TIMO_CDTI2 #23 US1_TX #28 US1_RX
TIM1_CCO #28 #27 US1_CLK #26
TIMICC1#27 | US1_CS #25 US1_CTS PRZ—scF',"gS#“CF"_ES#—zCM
TIM1_CC2 #26 #24 US1_RTS #23 =
G2 PF4 BUSBY BUSAX TIM1_CC3 #25 US2_TX #17 US2_RX AFéRIV?Eg'-g :218
WTIM1_CCO #28 #16 US2_CLK #15 AOMPA O 408
WTIM1_CC1#26 | US2_CS #14 US2_CTS -
WTIM1_CC2 #24 #13 US2_RTS #12
WTIM1_CC3 #22 LE- LEUQO_TX #28
TIMO_OUTO #28 LE- LEUO_RX #27
TIMO_OUT1 #27 12C0_SDA #28
PCNTO_SOIN #28 12C0_SCL #27
PCNTO_S1IN #27
G5 VSS Ground
G6 VSS Ground
G7 VSS Ground
G8 VSS Ground
G9 VSS Ground
US2 TX#7 US2_RX #6
US2_CLK #5 US2_CS
ot s | ST
G11 P2 BUSADCOY BU- PCNT1_S1IN #3 #_8 US3 RX #7— LES_ALTEX6
SADCOX PCNT2_SOIN #4 - ETM_TCLK #2
PCNT2 S1IN #3 US3 CLK#6 US3 CS
— #5 US3_CTS #4
US3_RTS #3 12C1_SDA
#412C1_SCL #3
US2_TX #6 US2_RX #5
BUSADCOY BU- US2_CLK#4 US2_CS
G12 Pi1 SADCOX #3 US2_CTS #2 LES_ALTEXS

US2_RTS #1
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Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

Timers

TIMO_CCO #2

TIMO_CC1 #1

TIMO_CC2 #0
TIMO_CDTIO #31
TIMO_CDTI1 #30
TIMO_CDTI2 #29

Communication

USO_TX #2 USO_RX #1
USO_CLK #0 USO_CS
#31 USO_CTS #30
USO_RTS #29 US1_TX

PRS_CH6 #2 PRS_CH?7

VDACO_OUT1ALT/ TIM1_CCO #2 %0 US1 RX #1 #1 PRS_CH8 #0
L12 PA2 OPA1_OUTALT #1 TIM1_CC1#1 US1 CLK #0 US1 CS PRS_CH9 #10
BUSDY BUSCX TIM1_CC2 #0 #31US1 CTS #30 ACMPO_O #2
OPAO_P TIM1_CC3 #31 US1 RTS #29 ACMP1_O #2
WTIMO_CCO #2 vi LES_CH10
LEUO_TX #2 LEUO_RX
WTIMO_CC1 #0 LE- w 5
#1 12C0_SDA #2
TIMO_OUTO #2 LE- 12C0 SCL #1
TIMO_OUT1 #1 -
PCNTO_SOIN #2
PCNTO_S1IN #1
TIMO_CCO #1
TIMO_CC1 #0
TIMO_CC2 #31 USO_TX #1 USO_RX #0
TIMO_CDTIO #30 USO_CLK #31 USO_CS
TIMO_CDTI1 #29 #30 USO_CTS #29
TIMO_CDTI2 #28 USO_RTS #28 US1_TX PRSC(IEAIEIJf;::-lg(I)RgOCH?
BUSCY BUSDX TIM1_CCO #1 #1 US1_RX #0 40 PRS CH8 #10
L13 PA1 ADCO_EXTP TIM1_CC1 #0 US1_CLK#31 US1_CS PRS CH9 #9
VDACO_EXT TIM1_CC2 #31 #30 US1_CTS #29 ACMPO O #1
TIM1_CC3 #30 US1_RTS #28 ACMP1 O #1LES CH9
WTIMO_CCO #1 LE- LEUO_TX #1 LEUO_RX - -
TIMO_OUTO #1 LE- #0 12C0_SDA #1
TIMO_OUT1 #0 12C0_SCL #0
PCNTO_SOIN #1
PCNTO_S1IN #0
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin
M1 RESETn ) : .
low during reset, and let the internal pull-up ensure that reset is released.
M2 VSS Ground
M3 VSS Ground
M4 VSS Ground
M5 VSS Ground
M6 VSS Ground
M7 VSS Ground
M8 NC No Connect.
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Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

M9

PD9

BUSCY BUSDX

Timers

TIMO_CCO #17
TIMO_CC1 #16
TIMO_CC2 #15
TIMO_CDTIO #14
TIMO_CDTI1 #13
TIMO_CDTI2 #12
TIM1_CCO #17
TIM1_CC1 #16
TIM1_CC2 #15
TIM1_CC3 #14
WTIMO_CC1 #31
WTIMO_CC2 #29
WTIMO_CDTIO #25
WTIMO_CDTI1 #23
WTIMO_CDTI2 #21
WTIM1_CCO #17
WTIM1_CC1 #15
WTIM1_CC2 #13
WTIM1_CC3 #11 LE-
TIMO_OUTO #17 LE-
TIMO_OUT1 #16
PCNTO_SOIN #17
PCNTO_S1IN #16

Communication

USO_TX #17 USO_RX
#16 USO_CLK #15
USO_CS #14 US0O_CTS
#13 USO_RTS #12
US1_TX #17 US1_RX
#16 US1_CLK #15
US1_CS #14 US1_CTS

#13 US1_RTS #12
US3_TX #1 US3_RX #0
US3_CLK #31 US3_CS

#30 US3_CTS #29

US3_RTS #28
LEUO_TX #17
LEUO_RX #16
12C0_SDA #17
|2C0_SCL #16

CMU_CLKO #4
PRS_CH3 #8 PRS_CH4
#0 PRS_CHS5 #6
PRS_CH6 #11
ACMPO_O #17
ACMP1_0O #17
LES_CH1

M10

PD11

BUSCY BUSDX

TIMO_CCO #19
TIMO_CC1 #18
TIMO_CC2 #17

TIMO_CDTIO #16
TIMO_CDTI1 #15
TIMO_CDTI2 #14
TIM1_CCO #19
TIM1_CC1 #18
TIM1_CC2 #17
TIM1_CC3 #16
WTIMO_CC2 #31
WTIMO_CDTIO #27
WTIMO_CDTI1 #25
WTIMO_CDTI2 #23
WTIM1_CCO #19
WTIM1_CC1 #17
WTIM1_CC2 #15
WTIM1_CC3 #13 LE-
TIMO_OUTO #19 LE-
TIMO_OUT1 #18
PCNTO_SOIN #19
PCNTO_S1IN #18

USO_TX #19 USO_RX
#18 USO_CLK #17
USO_CS #16 USO_CTS
#15 USO_RTS #14
US1_TX #19 US1_RX
#18 US1_CLK #17
US1_CS #16 US1_CTS

#15 US1_RTS #14

US3_TX #3 US3_RX #2

US3_CLK #1 US3_CS

#0 US3_CTS #31

US3_RTS #30
LEUO_TX #19
LEUO_RX #18
12C0_SDA #19
12C0_SCL #18

PRS_CH3 #10
PRS_CH4 #2 PRS_CH5
#1 PRS_CH6 #13
ACMPO_O #19
ACMP1_0 #19
LES_CH3
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Pin Definitions

Pin

Pin Alternate Functionality / Description

N9

Pin Name

PD8

BUSDY BUSCX

Timers

WTIMO_CC1 #30
WTIMO_CC2 #28
WTIMO_CDTIO #24
WTIMO_CDTI1 #22
WTIMO_CDTI2 #20
WTIM1_CCO #16
WTIM1_CC1 #14
WTIM1_CC2 #12
WTIM1_CC3 #10

Communication

US3_TX #0 US3_RX
#31 US3_CLK #30
US3_CS #29 US3_CTS

#28 US3_RTS #27

LES_CHO

N10

PD10

BUSDY BUSCX

TIMO_CCO #18
TIMO_CC1 #17
TIMO_CC2 #16

TIMO_CDTIO #15
TIMO_CDTI1 #14
TIMO_CDTI2 #13
TIM1_CCO #18
TIM1_CC1 #17
TIM1_CC2 #16
TIM1_CC3 #15
WTIMO_CC2 #30
WTIMO_CDTIO #26
WTIMO_CDTI1 #24
WTIMO_CDTI2 #22
WTIM1_CCO #18
WTIM1_CC1 #16
WTIM1_CC2 #14
WTIM1_CC3 #12 LE-
TIMO_OUTO #18 LE-
TIMO_OUT1 #17
PCNTO_SOIN #18
PCNTO_S1IN #17

USO_TX #18 USO_RX
#17 USO_CLK #16
USO_CS #15 USO_CTS
#14 USO_RTS #13
US1_TX #18 US1_RX
#17 US1_CLK #16
US1_CS #15 US1_CTS
#14 US1_RTS #13
US3_TX #2 US3_RX #1
US3_CLK #0 US3_CS
#31 US3_CTS #30
US3_RTS #29
LEUO_TX #18
LEUO_RX #17
12C0_SDA #18
12C0_SCL #17

CMU_CLK1 #4
PRS_CH3 #9 PRS_CH4
#1 PRS_CHS5 #0
PRS_CH6 #12
ACMPO_O #18
ACMP1_0O #18
LES_CH2

N11

PD12

VDACO_OUT1ALT /
OPA1_OUTALT #0
BUSDY BUSCX

TIMO_CCO #20
TIMO_CC1 #19
TIMO_CC2 #18

TIMO_CDTIO #17
TIMO_CDTI1 #16
TIMO_CDTI2 #15
TIM1_CCO #20
TIM1_CC1 #19
TIM1_CC2 #18
TIM1_CC3 #17
WTIMO_CDTIO #28
WTIMO_CDTI1 #26
WTIMO_CDTI2 #24
WTIM1_CCO #20
WTIM1_CC1 #18
WTIM1_CC2 #16
WTIM1_CC3 #14 LE-
TIMO_OUTO #20 LE-
TIMO_OUT1 #19
PCNTO_SOIN #20
PCNTO_S1IN #19

USO_TX #20 USO_RX
#19 USO_CLK #18
USO0_CS #17 US0O_CTS
#16 USO_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
LEUO_TX #20
LEUO_RX #19
12C0_SDA #20
12C0_SCL #19

PRS_CH3 #11
PRS_CH4 #3 PRS_CH5
#2 PRS_CH6 #14
ACMPO_O #20
ACMP1_O #20
LES_CH4
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EFM32PG12 Family Data Sheet

Pin Definitions

Pin Pin Alternate Functionality / Description
Pin Name Timers Communication
TIMO_CCO #29
TIMO_CC1 #28 USO_TX #29 USO_RX
TIMO_CC2 #27 #28 USO_CLK #27
TIMO_CDTIO #26 | USO_CS #26 USO_CTS
TIMO_CDTI #25 #25 USO_RTS #24
TIMO_CDTI2 #24 | US1_TX #29 US1_RX
TIMT_CCO #29 #28 US1_CLK #27
TIM1_CC1 #28 US1_CS #26 US1_CTS PRS#ZC;'SS%CT_ES#%CM
TIM1_CC2 #27 #25 US1_RTS #24 _

6 PF5 BUSAY BUSBX TIM1_CC3 #26 US2_TX #18 US2_RX APCRMSIS(?FS :229
WTIM1_CCO #29 #17 US2_CLK #16 MBSO o
WTIM1_CC1#27 | US2_CS #15 US2_CTS -
WTIM1_CC2 #25 #14 US2_RTS #13

WTIM1_CC3 #23 LE- LEUO_TX #29
TIMO_OUTO #29 LE- LEUO_RX #28
TIMO_OUT1 #28 12C0_SDA #29
PCNTO_SOIN #29 12C0_SCL #28
PCNTO_S1IN #28
TIMO_CCO #30
TIMO_CC1 #29
TIMO_CC2 #28 USO_TX #30 USO_RX
TIMO_CDTIO #27 #29 USO_CLK #28
TIMO_CDTI1 #26 | USO_CS #27 USQ_CTS
TIMO_CDTI2 #25 #26 USO_RTS #25
TIMT_CCO #30 US1_TX #30 US1_RX
TIM1_CC1 #29 #29 US1_CLK #28 CMU_CLK1 #7
TIMI_CC2#28 | US1_CS #27 US1_CTS | PRS_CHO #6 PRS_CH1
TIM1_CC3 #27 #26 US1_RTS #25 #5 PRS_CH2 #4

/ PF6 BUSBY BUSAX WTIMT_CCO#30 | US2 TX#19 US2 RX PRS_CH3 #3
WTIM1_CC1 #28 #18 US2_CLK #17 ACMPO_O #30
WTIM1_CC2#26 | US2_CS#16 US2_CTS | ACMP1_O #30

WTIM1_CC3#24 LE- | #15 US2_RTS #14
TIMO_OUTO #30 LE- LEUO_TX #30
TIMO_OUT1 #29 LEUO_RX #29
PCNTO_SOIN #30 12C0_SDA #30
PCNTO_S1IN #29 12C0_SCL #29
PCNT1_SOIN #19
PCNT1_S1IN #18
TIMO_CCO #31
TIMO_CC1 #30
TIMO_CC2 #29 USO_TX #31 USO_RX
TIMO_CDTIO #28 #30 USO_CLK #29
TIMO_CDTI1 #27 | USO_CS #28 USQ_CTS
TIMO_CDTI2 #26 #27 USO_RTS #26
TIMT_CCO #31 US1_TX #31 US1_RX CMU_CLKIO #1
TIM1_CC1 #30 #30 US1_CLK #29 CMU_CLKO #7
TIMI_CC2#29 | US1_CS #28 US1_CTS | PRS_CHO #7 PRS_CH1
TIM1_CC3 #28 #27 US1_RTS #26 #6 PRS_CH2 #5

8 PF7 BUSAY BUSBX WTIMT_CCO #31 US2_TX #20 US2_RX PRS_CH3 #4
WTIM1_CC1 #29 #19 US2_CLK #18 ACMPO_O #31
WTIM1_CC2#27 | US2_CS#17 US2 CTS | ACMP1_O #31

WTIM1_CC3#25LE- | #16 US2_RTS #15 GPIO_EM4WU1
TIMO_OUTO #31 LE- LEUO_TX #31
TIMO_OUT1 #30 LEUO_RX #30
PCNTO_SOIN #31 12C0_SDA #31
PCNTO_S1IN #30 12C0_SCL #30
PCNT1_SOIN #20
PCNT1_S1IN #19
9 AVDD Analog power supply .
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EFM32PG12 Family Data Sheet

Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

TIMO_OUTO #17 LE-
TIMO_OUT1 #16
PCNTO_SOIN #17
PCNTO_S1IN #16

10 HFXTAL_N High Frequency Crystal input pin.
1 HFXTAL_P High Frequency Crystal output pin.
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin
12 RESETn . : .
low during reset, and let the internal pull-up ensure that reset is released.
13 NC No Connect.
14 NC No Connect.
15 NC No Connect.
16 NC No Connect.
WTIMO_CC1 #30
WTIMO_CC2 #28
WTIMO_CDTIO #24 US3_TX #0 US3_RX
WTIMO_CDTI1 #22 #31US3 CLK #30
17 PD8 BUSDY BUSCX WTIMO_CDTI2 #20 hyt LES_CHO
US3_CS #29 US3_CTS
WTIM1_CCO #16 #28 US3_RTS #27
WTIM1_CC1 #14 -
WTIM1_CC2 #12
WTIM1_CC3 #10
TIMO_CCO #17
TIMO_CC1 #16
TIMO_CC2 #15
TIMO_CDTIO#14 1 ;50 Tx #17 USO_RX
TIMO_CDTI1 #13
TIMO CDTI2 #12 #16 USO_CLK #15
= USO_CS #14 USO_CTS
TIM1_CCO #17
- #13 USO_RTS #12
TIMT_CC1 #16 US1_TX #17 US1_RX
TIM1_CC2 #15 #16 US1 CLK #15 CMU_CLKO #4
TIM1_CC3 #14 US1 CS #14 US1 CTS PRS_CH3 #8 PRS_CH4
WTIMO_CC1 #31 #13 US1 RTS #12 #0 PRS_CHS5 #6
18 PD9 BUSCY BUSDX WTIMO_CC2 #29 — PRS_CH6 #11
- US3 _TX#1 US3_RX #0 —
WTIMO_CDTIO #25 US3 CLK #31 US3 CS ACMPO_O #17
WTIMO_CDTI1 #23 430 US3 CTS #29 ACMP1_O #17
WTIMO_CDTI2 #21 = LES_CH1
- US3_RTS #28 -
WTIM1_CCO #17
- LEUO_TX #17
WTIM1_CC1 #15
- LEUO_RX #16
WTIM1_CC2 #13
WTIM1_CC3 #11 LE- 12C0_SDA #17
= 12C0_SCL #16
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Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

Timers

TIMO_CCO #1
TIMO_CC1 #0
TIMO_CC2 #31
TIMO_CDTIO #30
TIMO_CDTI1 #29
TIMO_CDTI2 #28

Communication

USO_TX #1 USO_RX #0
USO_CLK #31 US0_CS
#30 USO_CTS #29
USO_RTS #28 US1_TX

CMU_CLKO #0
PRS_CH6 #1 PRS_CH7

BUSCY BUSDX TIMA_CCO #1 #1 US1_RX #0
26 PA1 ADCO_EXTP TIM1_CC1 #0 US1_CLK #31 US1_CS #OPFI;RSS—C%S#?O
VDACO_EXT TIM1_CC2 #31 #30 US1_CTS #29 N
TIM1_CC3 #30 Ust_RTs#os |, o ACNPOORT
WTIMO CCO #1 LE- | LEUO_TX #1 LEUO_RX - -
TIMO_OUTO #1 LE- #012C0_SDA #1
TIMO_OUTA #0 12C0_SCL #0
PCNTO_SOIN #1
PCNTO_S1IN #0
TIMO_CCO #2
TIMO_CC1 #1
TIMO_CC2 #0 USO_TX #2 USO_RX #1
TIMO_CDTIO #31
= USO__CLK #0 US0_CS
TIMo_CDTI1 #30 #31 USO_CTS #30
TIMo_CDTI2#29 | [ J30USOCTS#30  pRs_CHe #2 PRS_CHY
VDACO_OUTAALT / TIM1_CCO #2 AU #1 PRS_CHS8 #0
. oA OPA1_OUTALT #1 TIM1_CCA1 #1 st RO o PRS_CHO #10
BUSDY BUSCX TIM1_CC2 #0 TR ACMPO_O #2
OPAO_P TIM1_CC3 #31 o o ACMP1_0 #2
WTIMO_CCO #2 _ LES_CH10
_ LEUO_TX #2 LEUO_RX -
WTIMO_CC1 #0 LE-
_ #112C0_SDA #2
TIMO_OUTO #2 LE- a0 DA
TIMO_OUT1 #1 =
PCNTO_SOIN #2
PCNTO_S1IN #1
TIMO_CCO #3
TIMO_CC1 #2
TIMO_CC2 #1 USO_TX #3 USO_RX #2
TIMO_CDTIO #0
JO-CDTI0# | Uso_CLK #1 US0_CS
o coTh et #0USO_CTS #31 | PRS_CHS #3 PRS_CH7
LRIl USO_RTS#30 US1 TX |  #2 PRS_CH8 #1
BUSCY BUSDX Tn-coons #3 US1_RX #2 PRS_CH9 #0
28 PA3 VDACO_OUTO / oo US1_CLK #1 US1_CS ACMPO_O #3
OPAQ_OUT - #0 US1_CTS #31 ACMP1_0 #3
TIM1_CC3 #0
WSS US1_RTS #30 LES_CH11
_ LEUO_TX#3 LEUO_RX |  GPIO_EMAWUS

WTIMO_CC1 #1 LE-
TIMO_OUTO #3 LE-
TIMO_OUT1 #2
PCNTO_SOIN #3
PCNTO_S1IN #2

#2 12C0O_SDA #3
12C0_SCL #2
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Pin Definitions

Alternate

Functionality

LOCATION

12-15

16 - 19

20 -23

24 - 27

28 - 31

Description

DBG_SWCLKTCK

0: PFO

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

1 PF2

:PB13
:PD15
:PC11

WN =20

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

: PF8
: PA5
PI2

PC6

Embedded Trace
Module ETM clock .

ETM_TDO

PF9
PA6
PI3

PC7

Embedded Trace
Module ETM data
0.

ETM_TD1

PF10
PA7
- PB6
:PC8

N | W2 WMo

Embedded Trace
Module ETM data
1.
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OPA1_N

00d 8dd 00d 8dd 00d 8dd
10d 6dd 10d 6dd 10d 6dd
¢0d olad ¢od oLad ¢0d olad
€0d ldd €0d l1dad €0d ldd
¥0d ¢ldd ¥Od ¢ldd ¥Od ¢ldd
God €Ldd SOd €iLdd God €1dd
90d ¥idd 90d ¥idd 90d 7idd
1,0d Sidd 10d Sidd 10d Ssiad
80d ovd 80d ovd 80d ovd
60d Ivd 60d Ivd 60d Ivd
0L0d cvd 0L0d cvd 0L0d cvd
110d €vd 110d €vd 110d €vd
yvd vvd yvd
Svd Svd Svd
ovd 9vd ovd
/vd Lvd /vd
04d 04d 04d
ldd ldd ldd
¢dd ¢dd ¢dd
€4d €dd €4d
ydd vdd ydd
G4d Gdd G4d
94d 94dd 94d 94d 94d 94dd
/4d /9d /4d ,49d ,4d /9d
8dd 8dd 84d 8dd 84d 8dd
64d 64d 6dd 64d 6dd 64d
oLdd olad olLdd olLad oLdd olad
bidd l1dd bidd llad bidd l1dd
cldd cldad cldd clad cldd c¢ldad
€ldd €lad €ldd €ldad €ldd €lad
vidd viad vidd viad vidd viad
Sldd Sldd o Sldd Slad = Sldd Slad
AvsSnd Agsnd AdSNnd Adsnd M_ Xvsnd Xdasnd Xosnd Xasnd M_ AvSNnd Agsnd AOSNnd Adsnd
ALLHOdVY | ACLHOdVY | ACLHOdY | AV1HOdY W X11d0dV | X21d0dV | X€1dOdV | X¥y1d0dVY W ALLHOdVY | ACLHOdVY | AELHOdY | AV1HOdY
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EFM32PG12 Family Data Sheet
BGA125 Package Specifications

Table 7.1. BGA125 Package Dimensions

Dimension Min Typ Max
A 0.80 0.87 0.94
A1 0.16 0.21 0.26
A2 0.61 0.66 0.71
c 0.17 0.21 0.25
D 6.90 7.00 7.10
6.90 7.00 7.10

D1 - 6.00 -
E1 - 6.00 -
e - 0.50 -
b 0.25 0.30 0.35
aaa 0.10
bbb 0.10
ddd 0.08
eee 0.15
fff 0.05
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2.Dimensioning and Tolerancing per ANSI Y14.5M-1994.
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EFM32PG12 Family Data Sheet
QFN48 Package Specifications

Table 8.1. QFN48 Package Dimensions

Dimension Min Typ Max
A 0.80 0.85 0.90
A1 0.00 0.02 0.05
A3 0.20 REF
0.18 0.25 0.30
D 6.90 7.00 7.10
6.90 7.00 7.10

D2 5.15 5.30 5.45
E2 5.15 5.30 5.45
e 0.50 BSC
L 0.30 0.40 0.50
K 0.20 — —
R 0.09 — —
aaa 0.15
bbb 0.10
cce 0.10
ddd 0.05
eee 0.08
fff 0.10
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.

3. This drawing conforms to the JEDEC Solid State Outline MO-220, Variation VKKD-4.

4. Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 126




EFM32PG12 Family Data Sheet
Revision History

9. Revision History

9.1 Revision 0.5
2017-02-10

» Updated Feature List and Front Page with latest characterization numbers.
* List of OPNs in Ordering Table consolidated.
« Electrical Characteristics Table Changes

« All specification tables updated with latest characterization data and production test limits.

» Split HFRCO/AUXHFRCO table into separate tables for HFRCO and AUXHFRCO.
* OPAMP, CSEN, and VDAC specification line items updated to match test conditions.
» Added tables for Analog Port (APORT) and Pulse Counter (PCNT).

» Added Typical Performance Curves for supply current and DCDC parameters.

+ Added APORT Connection Diagram.

9.2 Revision 0.2
December 9th, 2016

Initial release.
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