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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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System Overview

3. System Overview

3.1 Introduction

The EFM32PG12 product family is well suited for any battery operated application as well as other systems requiring high performance
and low energy consumption. This section gives a short introduction to the MCU system. The detailed functional description can be

found in the EFM32PG12 Reference Manual.

A block diagram of the EFM32PG12 family is shown in Figure 3.1 Detailed EFM32PG12 Block Diagram on page 3. The diagram
shows a superset of features available on the family, which vary by OPN. For more information about specific device features, consult

Ordering Information.
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Figure 3.1. Detailed EFM32PG12 Block Diagram
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Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EMO | lacTive_LPm_vs | 19 MHz HFRCO, CPU running — 58 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling
enabled. DCDC in LP 1 MHz HFRCO, CPU running — 196 — WA/MHZz
mode3 while loop from flash
Current consumption in EM1 | lem1_pcm 38.4 MHz crysta|4 — 56 — WA/MHz
mode with all peripherals dis-
abled, DCDC in Low Noise 38 MHz HFRCO — 41 — pA/MHz
2
DCM mode=. 26 MHz HFRCO — 48 — UA/MHz
1 MHz HFRCO — 610 — WA/MHz
Current consumption in EM1 |EM1_|_p|V| 38.4 MHz crystal4 — 49 — WA/MHz
mode with all peripherals dis-
abled, DCDC in Low Power 38 MHz HFRCO — 33 — HA/MHz
mode3.
26 MHz HFRCO — 35 — WA/MHz
1 MHz HFRCO — 193 — WA/MHz
Current consumption in EM1 | lem1_pcm_vs 19 MHz HFRCO — 52 — WA/MHz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO - 587 - HA/MHz
enabled, DCDC in Low
Noise DCM mode?2.
Current consumption in EM1 | lem1_Lpm_vs 19 MHz HFRCO — 32 — WA/MHz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO - 170 - HA/MHz
enabled. DCDC in LP
mode?3.
Current consumption in EM2 | lgm2_vs Full 256 kB RAM retention and — 2.1 — A
mode, with votage scaling RTCC running from LFXO
enabled, DCDC in LP mode.
3 Full 256 kB RAM retention and — 2.2 — WA
' RTCC running from LFRCO
16 kB (1 bank) RAM retention and — 1.5 — MA
RTCC running from LFRCO®
Current consumption in EM3 | Igm3 vs Full 256 kB RAM retention and — 1.81 — MA
mode, with voltage scaling CRYOTIMER running from ULFR-
enabled. CO
Current consumption in lEM4H_vs 128 byte RAM retention, RTCC — 0.69 — pA
EM4H mode, with voltage running from LFXO
scaling enabled. :
128 byte RAM retention, CRYO- — 0.39 — pA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC — 0.39 — MA
Current consumption in lEmas No RAM retention, no RTCC — 0.06 — A
EM4S mode
Note:
1.DCDC Low Noise CCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=6.4 MHz (RCOBAND=4), ANASW=DVDD.
2.DCDC Low Noise DCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=3.0 MHz (RCOBAND=0), ANASW=DVDD.
3.DCDC Low Power Mode = Medium Drive (PFETCNT=NFETCNT=7), LPOSCDIV=1, LPCMPBIASEM234H=0, LPCLIMILIM-
SEL=1, ANASW=DVDD.
4.CMU_HFXOCTRL_LOWPOWER=1.
5.CMU_LFRCOCTRL_ENVREF =1, CMU_LFRCOCTRL_VREFUPDATE = 1

silabs.com | Building a more connected world.
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4.1.8.2 High-Frequency Crystal Oscillator (HFXO)

Table 4.11. High-Frequency Crystal Oscillator (HFXO)

Parameter Test Condition

Crystal frequency fuExo 38 38.4 40 MHz

Supported crystal equivalent | ESRyrxo 3sms | Crystal frequency 38.4 MHz — — 60 Q

series resistance (ESR)

Supported range of crystal CHrxo_cL 6 — 12 pF

load capacitance '

On-chip tuning cap range 2 |CHFxo_ T On each of HFXTAL_N and TBD 20 TBD pF
HFXTAL_P pins

On-chip tuning capacitance | SSpyrxo — 0.04 — pF

step

Startup time turxo 38.4 MHz, ESR =50 Ohm, C_ = — 300 — us
10 pF

Frequency tolerance for the |FThexo 38.4 MHz, ESR =50 Ohm, C = -40 — 40 ppm

crystal 10 pF

Note:

1. Total load capacitance as seen by the crystal.

2. The effective load capacitance seen by the crystal will be Crpxo T /2. This is because each XTAL pin has a tuning cap and the
two caps will be seen in series by the crystal. .

4.1.8.3 Low-Frequency RC Oscillator (LFRCO)

Table 4.12. Low-Frequency RC Oscillator (LFRCO)

Parameter Symbol Test Condition Min Typ Max Unit
Oscillation frequency fLFrRCO ENVREFZ2 = 1 TBD 32.768 TBD kHz
ENVREF2 =1, Tapmg > 85 °C TBD 32.768 TBD kHz
ENVREF2 =0 TBD 32.768 TBD kHz
ENVREF2 =0, Tayg > 85 °C TBD 32.768 TBD kHz
Startup time tLFrcO — 500 — us
Current consumption ' ILFrCO ENVREF =1 in — 370 — nA
CMU_LFRCOCTRL
ENVREF =0 in — 520 — nA
CMU_LFRCOCTRL

Note:
1.Block is supplied by AVDD if ANASW = 0, or DVDD if ANASW=1 in EMU_PWRCTRL register.
2.in CMU_LFRCOCTRL register.
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4.1.8.4 High-Freqency RC Oscillator (HFRCO)

Table 4.13. High-Freqency RC Oscillator (HFRCO)

Parameter Symbol Test Condition Min Typ Max Unit

Frequency accuracy fHFRCO_AcC At production calibrated frequen- TBD — TBD %
cies, across supply voltage and
temperature

Start-up time tHERCO fuFrRco 2 19 MHz — 300 — ns
4< fHFRCO <19 MHz — 1 . us
furrco £ 4 MHz — 2.5 —_ us

Maximum DPLL lock time! | tbpLL_LoCK fRer = 32.768 kHz, fyrrco = — 183 — s
39.98 MHz, N =1219,M =0

Current consumption on all | lyrrco fHFRcoO = 38 MHz — 244 TBD MA

supplies
furrco = 32 MHz — 204 TBD uA
fHERCO = 26 MHz — 173 TBD MA
fHFRCO =19 MHz — 143 TBD HA
furrco = 16 MHz — 123 TBD uA
fHFrRcO = 13 MHz — 110 TBD pA
fHFRco = 7 MHz — 85 TBD MA
fuFrco = 4 MHz — 32 TBD uA
fHFrRCO = 2 MHz — 31 TBD MA
fHFRCO =1 MHz — 30 TBD HA
furrco = 40 MHz, DPLL enabled — 385 TBD uA
fHFrRcO = 32 MHz, DPLL enabled — 310 — pA
fHErRCcO = 16 MHz, DPLL enabled — 203 — pA
furrco = 4 MHz, DPLL enabled — 95 — MA
furrco = 1 MHz, DPLL enabled — 79 — MA

Coarse trim step size (% of | SSyrrco coars — 0.8 — %

period) E

Fine trim step size (% of pe- | SSHFrco FINE — 0.1 — %

riod)

Period jitter PJuFERCO — 0.2 — % RMS

Note:

1. Maximum DPLL lock time ~= 6 x (M+1) x trer, where tgref is the reference clock period.
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4.1.10 General-Purpose 1/0 (GPIO)

Table 4.17. General-Purpose /O (GPIO)

Parameter Symbol Test Condition Min Typ Max Unit
Input low voltage ViL GPIO pins — — I0VDD*0.3 \%
Input high voltage ViH GPIO pins I0vDD*0.7 — — \Y
Output high voltage relative | Voy Sourcing 3 mA, IOVDD =23V, I0vDD*0.8 — — \%
to IOVDD

DRIVESTRENGTH' = WEAK

Sourcing 1.2 mA, IOVDD = 1.62 IOVDD*0.6 — — \Y

vV,

DRIVESTRENGTH' = WEAK

Sourcing 20 mA, IOVDD 23V, IOVDD*0.8 — — \Y

DRIVESTRENGTH'! = STRONG

Sourcing 8 mA, IOVDD =2 1.62V, | IOVDD*0.6 — — \%

DRIVESTRENGTH' = STRONG

Output low voltage relative to | VoL Sinking 3 mA, IOVDD 23V, — — I0VDD*0.2 \%
IOVDD
DRIVESTRENGTH' = WEAK

Sinking 1.2 mA, IOVDD = 1.62 V, — — I0VvDD*0.4 \Y

DRIVESTRENGTH' = WEAK

Sinking 20 mA, IOVDD 23V, — — I0VDD*0.2 Vv

DRIVESTRENGTH' = STRONG

Sinking 8 mA, IOVDD 21.62 V, — — I0VDD*0.4 Vv

DRIVESTRENGTH' = STRONG

Input leakage current lloLEAK All GPIO except LFXO pins, GPIO — 0.1 TBD nA
<I0OVDD, Tamp<85°C
LFXO Pins, GPIO < 10VDD, Tamp — 0.1 TBD nA
<85°C
All GPIO except LFXO pins, GPIO — — TBD nA
<I0VDD, Tamg > 85 °C
LFXO Pins, GPIO < I10VDD, Taums — — TBD nA
>85°C
Input leakage current on IsvTOLLEAK IOVDD < GPIO <IOVDD +2V — 3.3 15 A
5VTOL pads above IOVDD
I/O pin pull-up/pull-down re- | Rpyp TBD 43 TBD kQ
sistor
Pulse width of pulses re- tioGLITCH TBD 25 TBD ns
moved by the glitch suppres-
sion filter
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Parameter Test Condition

Note:
1.ACMPVDD is a supply chosen by the setting in ACMPn_CTRL_PWRSEL and may be I0VDD, AVDD or DVDD.
2. The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference. IacmptoTAL = lacvp +
|ACMPREF-
3.1+ 100 mV differential drive.
4.In ACMPn_CTRL register.
5.In ACMPn_HYSTERESIS register.
6.In ACMPn_INPUTSEL register.
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4.1.21 USART SPI

SPI Master Timing

Table 4.30. SPI Master Timing

Parameter Test Condition
SCLK period 132 tscLk 2* — — ns
tHFPERCLK
CStoMOSI 13 tcs_mo 0 — 13.3 ns
SCLK to MOSI 13 tscLk_mo 0 — 8 ns
MISO setup time 13 tsu_wmi IOVDD =1.62 V 90 _ _ ns
IOVDD =3.0 V 40 — — ns

MISO hold time 13 tH_mi 10 — — ns
Note:

1. Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0).

2.t4FPERCLK IS one period of the selected HFPERCLK.

3. Measurement done with 8 pF output loading at 10% and 90% of Vpp (figure shows 50% of Vpp).

7

SCLK —*>
CLKPOL =0 1 M
tscLk
SCLK
CLKPOL =1 —/_w

74

MOSI 4 X/

tsu_mi tH_mi 4

MisO X XX/

Figure 4.1. SPI Master Timing Diagram
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SPI Slave Timing

Table 4.31. SPI Slave Timing

Parameter Symbol Test Condition Min Typ Max Unit
SCLK period 132 tscLk 8* — — ns
tHFPERCLK
SCLK high time' 32 tscLk_HI 3* — — ns
tHFPERCLK
SCLK low time' 3 2 tscLk Lo 3* — _ ns
tHFPERCLK
CS active to MISO 13 tcs AcT mi 4 — 50 ns
CS disable to MISO 13 tcs_pis_mi 4 — 50 ns
MOSI setup time 13 tsu_mo 4 — - ns
MOSI hold time 132 tH_mo 3+2” — — ns
tHFPERCLK
SCLK to MISO 132 tscLk_mi 16 + — 66 +2* ns
tHFPERCLK tHFPERCLK
Note:
1. Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0).
2. tHEPERCLK is one period of the selected HFPERCLK.
3. Measurement done with 8 pF output loading at 10% and 90% of Vpp (figure shows 50% of Vpp).

CS \} tcs AcT mi // 3/
3 7 s o
<> tcs_pis_mi

CLKPOL =0 i —
| SCLK_HI tsck_Lo

€

soi U e U ey A e
CLKPOL = 1 € tsu_mo ; tscLk

tH. Mo <

MOSI X }X ///// / X

<
tscLk_mi

MISO —————— > ”/// < —

A
\ 4
A

Figure 4.2. SPI Slave Timing Diagram

4.2 Typical Performance Curves

Typical performance curves indicate typical characterized performance under the stated conditions.
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5. Typical Connection Diagrams

5.1 Power
Typical power supply connections for direct supply, without using the internal DC-DC converter, are shown in Figure 5.1 EFM32PG12
Typical Application Circuit, Direct Supply, No DC-DC Converter on page 59.

<
o
o

fo
Main 1 L 1 1 1 L
Supply T_T T
VREGVDD AVDD_0 10VDD
AVDD_1
[VREGSW HFXTAL_N o I
=
)
_E VREGVSS HEXTAL_P 4T
DVDD LFXTAL_N &
L - &
T LFXTAL_P—
_[FDECOUPLE

Figure 5.1. EFM32PG12 Typical Application Circuit, Direct Supply, No DC-DC Converter

A typical application circuit using the internal DC-DC converter is shown in Figure 5.2 EFM32PG12 Typical Application Circuit Using
the DC-DC Converter on page 59. The MCU operates from the DC-DC converter supply.

Vop
. T
Main 1 L 1 L L L
wv@T T | T I |TI
VREGVDD AVDD_0 IoVDD
AVDD_1H
Vbcoe £
‘ fVREGSW HFXTAL_N & 1L
=
X
L L] VREGVSS HFXTAL_P&—
DVDD LEXTAL_ N ®—
1L =
T LFXTAL_P&—T
_[PPECOUPLE

Figure 5.2. EFM32PG12 Typical Application Circuit Using the DC-DC Converter

5.2 Other Connections

Other components or connections may be required to meet the system-level requirements. Application Note AN0002: "Hardware De-
sign Considerations" contains detailed information on these connections. Application Notes can be accessed on the Silicon Labs web-

site (www.silabs.com/32bit-appnotes).
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EFM32PG12 Family Data Sheet

Pin Definitions

Pin Pin Alternate Functionality / Description
Pin Name Timers Communication
TIMO_CCO #13
TIMO_CC1 #12
TIMO_CC2 #11
TIMO_CDTIO #10
TIMO_CDTI1 #9
TIMO_CDTI2 #8
TIM1_CCO #13 USO_TX #13 USO_RX
TIM1_CC1 #12 #12 USO_CLK #11
TIM1_CC2 #11 USO_CS #10 USO_CTS
TIM1_CC3 #10 #9 USO_RTS #8 ﬁgg—gng zlg
WTIMO_CCO #28 US1_TX#13 US1_RX PRS CH10 #2
WTIMO_CC1 #26 #12 US1_CLK #11 -
B8 PC8 BUSBY BUSAX WTIMO_CC2#24 | US1_CS #10 US1_CTS ESEE%HJ;#%
WTIMO_CDTIO #20 #9 US1_RTS #8 ACMP1 O #13
WTIMO_CDTI1 #18 LEUO_TX #13 ETM TD1 #3
WTIMO_CDTI2 #16 LEUO_RX #12 -
WTIM1_CCO #12 12C0O_SDA #13
WTIM1_CC1 #10 12C0_SCL #12
WTIM1_CC2 #8
WTIM1_CC3 #6 LE-
TIMO_OUTO #13 LE-
TIMO_OUT1 #12
PCNTO_SOIN #13
PCNTO_S1IN #12
TIMO_CCO #11
TIMO_CC1 #10
TIMO_CC2 #9
TIMO_CDTIO #8
TIMO_CDTI1 #7
TIMO_CDTI2 #6
TIM1_CCO #11 USO_TX #11 USO_RX
TIM1_CC1 #10 #10 USO_CLK #9
TIM1_CC2 #9 USO_CS #8 US0_CTS CMU_CLKO #2
TIM1_CC3 #8 #7 USO_RTS #6 CMU_CLKIO #2
WTIMO_CCO #26 US1_TX#11 US1_RX |PRS_CHO #8 PRS_CH9
WTIMO_CC1 #24 #10 US1_CLK #9 #11 PRS_CH10 #0
B9 PCé BUSBY BUSAX WTIMO_CC2#22 | US1_CS #8 US1_CTS PRS_CH11#5
WTIMO_CDTIO #18 #7 US1_RTS #6 ACMPO_O #11
WTIMO_CDTI1 #16 LEUO_TX #11 ACMP1_0O #11
WTIMO_CDTI2 #14 LEUO_RX #10 ETM_TCLK #3
WTIM1_CCO #10 12C0_SDA #11
WTIM1_CC1 #8 12C0_SCL #10
WTIM1_CC2 #6
WTIM1_CC3 #4 LE-
TIMO_OUTO #11 LE-
TIMO_OUT1 #10
PCNTO_SOIN #11
PCNTO_S1IN #10
B10 IOVDD Digital 10 power supply .
B11 VREGVSS Voltage regulator VSS
B12 VREGVSS Voltage regulator VSS
B13 AVDD Analog power supply .
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Pin Definitions

Pin Pin Alternate Functionality / Description
Pin Name Timers Communication
WTIMO_CCO #9
WTIMO_CC1 #7 US2_TX #4 US2_RX #3
WTIMO_CC2 #5 US2_CLK#2 US2_CS
H12 PA9 BUSACMPOY BU- WTIMO_CDTIO #1 #1 US2_CTS #0 LES_ALTEX1
SACMPOX PCNT1_SOIN #3 US2_RTS #31 ETM_TD3 #1
PCNT1_S1IN #2 12C1_SDA #3
PCNT2_SOIN #3 12C1_SCL #2
PCNT2_S1IN #2
WTIMO_CCO #8
WTIMO_CC1 #6 US2_TX #3 US2_RX #2
WTIMO_CC2 #4 US2_CLK#1 US2_CS
H13 PAS BUSACMPOY BU- WTIMO_CDTIO #0 #0 US2_CTS #31 LES_ALTEXO
SACMPOX PCNT1_SOIN #2 US2_RTS #30 ETM_TD2 #1
PCNT1_S1IN #1 12C1_SDA #2
PCNT2_SOIN #2 12C1_SCL #1
PCNT2_S1IN #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
WTIMO_CCO#7 | ysp Tx #2 US2_RX #1
WTIMO_CC1 #5
WTIMO CC2 #3 US2_CLK#0 US2_CS
J11 PA7 BUSCY BUSDX PCNT1_SOIN #1 #31 US2_CTS #30 LES_CH15 ETM_TD1
- US2_RTS #29 #1
PCNT1_S1IN #0
- 12C1_SDA #1
PCNT2_SOIN #1 12C17SCL #0
PCNT2_S1IN #0 -
WTIMO_CCO#6 | ;o5 1x #1 Us2 RX #0
WTIMO_CC1 #4
WTIMO CC2 #2 US2_CLK #31 US2_CS
J12 PAG BUSDY BUSCX PCNT1_SOIN #0 #30US2 CTS#29 | LES_CH14 ETM_TDO
US2_RTS #28 #1
PCNT1_S1IN #31
12C1_SDA #0
PCNT2_SOIN #0 12C1 SCL #31
PCNT2_S1IN #31 -
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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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EFM32PG12 Family Data Sheet
Pin Definitions

Pin Pin Alternate Functionality / Description
Pin Name Timers Communication
TIMO_CCO #22
TIMO_CC1 #21
TIMO_CC2 #20
TIMO_CDTIO #19 USO_TX #22 USO_RX
TIMO_CDTI1 #18 #21 USO_CLK #20
TIMO_CDTI2 #17 USO_CS #19 USO_CTS
TIM1_CCO #22 #18 USO_RTS #17
TIM1_CC1 #21 US1_TX#22 US1_RX ggg—gﬁg?ﬁg
TIM1_CC2 #20 #21 US1_CLK #20 PRS CH4 #5 PRS CH5
BUSDY BUSCX TIM1_CC3 #19 US1_CS #19 US1_CTS #2 PRS CH6 #16
23 PD14 VDACO_OUT1/ WTIMO_CDTIO #30 #18 US1_RTS #17 ACMPO O #22
OPA1_OUT WTIMO_CDTI1 #28 US3 TX#6 US3 RX #5 ACMP1 O #22
WTIMO_CDTI2 #26 US3 CLK#4 US3 _CS LES CH6
WTIM1_CCO0 #22 #3 US3_CTS #2 GPIO EM4WU4
WTIM1_CC1 #20 US3 RTS #1 LEUO_TX -
WTIM1_CC2 #18 #22 LEUO_RX #21
WTIM1_CC3 #16 LE- 12C0_SDA #22
TIMO_OUTO #22 LE- 12C0_SCL #21

TIMO_OUT1 #21
PCNTO_SOIN #22
PCNTO_S1IN #21

TIMO_CCO #23
TIMO_CC1 #22
TIMO_CC2 #21
TIMO_CDTIO#20 | USO_TX #23 USO_RX
TIMO_CDTI #19 #22 USO_CLK #21
TIMO_CDTI2#18 | USO_CS #20 USO_CTS
TIMT_CCO #23 #19 USO_RTS #18
TIMA_CCA1 #22 US1_TX #23 US1_RX Y
VDACO_OUTOALT / TIM1_CC2 #21 #22 UST_CLK#21 | pps cHa #6 PRS. CHS5
_ TIM1_CC3#20 | US1_CS #20 US1_CTS
OPAO_OUTALT #2 #5 PRS_CH6 #17
24 PD15 il WTIMO_CDTIO #31 #19 US1_RTS #18 RIS
ooy SUS WTIMO_CDTI1 #29 | US3_TX#7 US3_RX#6 ~ Acwbo-O0 %29
- WTIMO_CDTI2#27 | US3_CLK#5US3 Cs | SCUPTO¥2
WTIM1_CCO #23 #4 US3_CTS #3 HOHT oPC-
WTIM1_CC1#21 | US3_RTS #2 LEUO_TX
WTIM1_CC2 #19 #23 LEUO_RX #22
WTIM1_CC3 #17 LE- 12C0_SDA #23
TIMO_OUTO #23 LE- 12C0_SCL #22
TIMO_OUT1 #22
PCNTO_SOIN #23
PCNTO_S1IN #22
TIMO_CCO #0
TIMO_CC1 #31
TIMO_CC2 #30 USO_TX #0 USO_RX
TIMO_CDTIO #29 #31 USO_CLK #30
TIMO_CDTI1#28 | USO_CS #29 USO_CTS
TIMO_CDTI2 #27 #28 US0_RTS #27 CMU_CLKT #0
a _ PRS_CH6 #0 PRS_CH7
TIMA_CCO #0 US1_TX #0 US1_RX
BUSDY BUSCX - #10 PRS_CH8 #9
25 PAO ooy Bust TIM1_CC1 #31 #31US1_CLK #30 AR
- TIM1_CC2#30 | US1_CS #29 US1_CTS RN
TIM1_CC3 #29 #8Us1 R1s#r |, AOMPOORD
WTIMO CCO#0 LE- | LEUO_TX #0 LEUO_RX - -
TIMO_OUTO #0 LE- #3112C0_SDA #0
TIMO_OUT1 #31 12C0_SCL #31

PCNTO_SOIN #0
PCNTO_S1IN #31
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EFM32PG12 Family Data Sheet

Pin Definitions

Pin

Pin Alternate Functionality / Description

Pin Name Timers Communication
TIMO_CCO #7
TIMO_CC1 #6
TIMO_CC2 #5
TIMO_CDTIO #4
TIMO_CDTI1 #3
TIMO_CDTI2 #2 USO_TX #7 USO_RX #6
TIM1_CCO #7 USO_CLK #5 USO_CS
TIM1_CC1 #6 #4 USO_CTS #3
TIM1_CC2 #5 USO_RTS #2 US1_TX | PRS_CH®6 #7 PRS_CH?7
TIM1_CC3 #4 #7 US1_RX #6 #6 PRS_CHS8 #5
32 PB12 B%SP% ng$x WTIMO_CCO#16 | US1_CLK #5 US1_CS PRS_CHO #4
- WTIMO_CC1 #14 #4 US1_CTS #3 ACMPO_O #7
WTIMO_CC2 #12 US1_RTS #2 LEUO_TX ACMP1_O #7
WTIMO_CDTIO #8 #7 LEUO_RX #6
WTIMO_CDTI1 #6 12C0_SDA #7
WTIMO_CDTI2 #4 12C0_SCL #6
WTIM1_CCO #0 LE-
TIMO_OUTO #7 LE-
TIMO_OUT1 #6
PCNTO_SOIN #7
PCNTO_S1IN #6
TIMO_CCO #8
TIMO_CC1 #7
TIMO_CC2 #6
TIMO_CDTIO #5
TIMO_CDTI1 #4
TIMO_CDTI2 #3 USO_TX #8 USO_RX #7
TIM1_CCO #8 USO_CLK #6 USO_CS
TIM1_CC1 #7 #5 US0_CTS #4 PRnggéglé}ggs#ocm
TIM1_CC2 #6 USO_RTS #3 US1_TX - p
#7 PRS_CHS #6
BUSCY BUSDX TIM1_CC3 #5 #8 US1_RX #7 PRS CHO #5
33 PB13 OPA2 N WTIMO_CCO #17 US1_CLK#6 US1_CS ACMPO O #8
- WTIMO_CC1 #15 #5US1_CTS #4 ACMP1 O #8
WTIMO_CC2 #13 US1_RTS #3 LEUO_TX DBG SWO #1
WTIMO_CDTIO #9 #8 LEUO_RX #7 GPIO EM4WU9
WTIMO_CDTI1 #7 12C0_SDA #8 -
WTIMO_CDTI2 #5 12C0_SCL #7
WTIM1_CCO #1 LE-
TIMO_OUTO #8 LE-
TIMO_OUT1 #7
PCNTO_SOIN #8
PCNTO_S1IN #7
34 AVDD Analog power supply .
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EFM32PG12 Family Data Sheet

Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

TIMO_CCO #11
TIMO_CC1 #10
TIMO_CC2 #9
TIMO_CDTIO #8
TIMO_CDTI #7
TIMO_CDTI2 #6
TIM1_CCO #11
TIM1_CC1 #10
TIM1_CC2 #9
TIM1_CC3 #8
WTIMO_CCO #26
WTIMO_CC1 #24

USO_TX #11 USO_RX
#10 USO_CLK #9
USO_CS #8 USO_CTS
#7 USO_RTS #6
US1_TX #11 US1_RX
#10 US1_CLK #9

CMU_CLKO #2
CMU_CLKIO #2
PRS_CHO #8 PRS_CH9
#11 PRS_CH10 #0

WTIM1_CC3 #5 LE-
TIMO_OUTO #12 LE-
TIMO_OUT1 #11
PCNTO_SOIN #12
PCNTO_S1IN #11

43 PC6 BUSBY BUSAX WTIMO_CC2#22 | US1_CS #8 US1_CTS PRS_CH11#5
WTIMO_CDTIO #18 #7 US1_RTS #6 ACMPO_O #11
WTIMO_CDTI1 #16 LEUO_TX #11 ACMP1_0 #11
WTIMO_CDTI2 #14 LEUO_RX #10 ETM_TCLK #3

WTIM1_CCO #10 12C0_SDA #11
WTIMi_CC1 #8 12C0_SCL #10
WTIM1_CC2 #6
WTIM1_CC3 #4 LE-
TIMO_OUTO #11 LE-
TIMO_OUT1 #10
PCNTO_SOIN #11
PCNTO_S1IN #10
TIMO_CCO #12
TIMO_CC1 #11
TIMO_CC2 #10
TIMO_CDTIO #9
TIMO_CDTI1 #8
TIMO_CDTI2 #7
TIM1_CCO #12 USO_TX #12 USO_RX
TIM1_CC1 #11 #11US0_CLK #10
TIM1_CC2 #10 USO_CS #3 US0_CTS
TIM1_CC3 #9 #8 USO_RTS #7 PRSC(';"#O—ES';’;L? cho
WTIMO_CCO#27 | US1_TX#12US1_RX | PRo-CHO#O PRS_C
WTIMO_CC1 #25 #17US1_CLK #10 —

a4 PC7 BUSAY BUSBX WTIMO_CC2#23 | US1_CS#9 US1 CTS Kgﬁ;,%”g#fg
WTIMO_CDTIO #19 #8 US1_RTS #7 o2
WTIMO_CDTI1 #17 LEUO TX #12 PO %
WTIMO_CDTI2 #15 LEUO_RX #11 -

WTIMT_CCO #11 12C0_SDA #12
WTIM{_CC1 #9 12C0_SCL #11
WTIM1_CC2 #7
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EFM32PG12 Family Data Sheet

Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

Timers

TIMO_CCO #15

TIMO_CC1 #14

TIMO_CC2 #13
TIMO_CDTIO #12
TIMO_CDTI1 #11
TIMO_CDTI2 #10

Communication

TIMT_CCO #15 USO_TX #15 USO_RX
TIM1_CC1 #14 #14 USO_CLK #13
TIM1_CC2#13 | USO_CS #12 USO_CTS
TIM1_CC3 #12 #11 USO_RTS #10 ggg—gﬁggg
WTIMO_CCO#30 | US1_TX #15 US1_RX P ooue
WTIMO_CC1 #28 #18 USTCLKH1D S
WTIMO_CC2#26 | US1_CS #12 US1_CT -
a7 PC10 BUSBY BUSAX WTIMO_CDTIO #22 #11 US1_RTS #10 N
WTIMO_CDTI1 #20 LEUO_TX #15 o
WTIMO_CDTI2 #18 LEUO_RX #14 0%
WTIM1_CCO #14 12C0_SDA #15 CPIo B
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_STIN #14
PCNT2_SOIN #19
PCNT2_S1IN #18
TIMO_CCO #16
TIMO_CCA #15
TIMO_CC2 #14
TIMO_CDTIO #13
TIMO_CDTH #12
TIMO_CDTI2 #11
TIMT_CCO #16 USO_TX #16 USO_RX
TIM1_CCA #15 #15 USO_CLK #14
TIM1_CC2#14 | USO_CS #13 USO_CTS
TIM1_CC3 #13 #12 USO_RTS #11 CMU_CLKO #3
WTIMO_CCO#31 | US1_TX #16 US1_RX PRS_CHO #13
WTIMO_CC1 #29 #15 US1_CLK #14 PRS_CH9 #16
WTIMO_CC2#27 | US1_CS #13 US1_CTS PRS_CH10 #5
48 PC11 BUSAY BUSBX WTIMO_CDTIO #23 #12 US1_RTS #11 PRS_CH11 #4
WTIMO_CDTI1 #21 LEUO TX #16 ACMPO_O #16
WTIMO_CDTI2 #19 LEUO_RX #15 ACMP1_0 #16
WTIM1_CCO #15 12C0_SDA #16 DBG_SWO #3
WTIM1_CC1#13 12C0_SCL #15
WTIM1_CC2 #11 12C1_SDA #20
WTIM1_CC3 #9 LE- 12C1_SCL #19

TIMO_OUTO #16 LE-
TIMO_OUT1 #15
PCNTO_SOIN #16
PCNTO_S1IN #15
PCNT2_SOIN #20
PCNT2_S1IN #19
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EFM32PG12 Family Data Sheet
Pin Definitions

Alternate LOCATION
Functionality 12 - 15 16 -19 20 - 23 24 - 27 28 - 31 Description
0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20:PD12 |24: PFO |28: PF4 Pulse Counter
PCNTO SOIN 1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29: PF5 PCNTO inout num-
— 2: PA2 6: PB11 10: PB15 |14: PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6 ber 0 P
3: PA3 7:PB12 |11:PC6 |15:PC10 |19:PD11 |23:PD15 |27:PF3 |31:PF7 )
0: PA1 4: PA5 8:PB14 |12: PC8 |16:PD9 |20: PD13 |24:PF1 |28: PF5 Pulse Counter
PCNTO S1IN 1: PA2 5:PB11 |9:PB15 |13:PC9 |17:PD10 |21:PD14 |25:PF2 |29: PF6 PCNTO inout num-
- 2: PA3 6:PB12 |10: PC6 |14:PC10 |18:PD11 |22: PD15 |26: PF3 |30: PF7 ber 1 P
3: PA4 7:PB13 |11: PC7 |15:PC11 [19: PD12 |23: PFO |27: PF4 |31:PAO )
0: PAB 4: P12 8: PB8 12: PJ15 |16: PC3 |20: PF7 |24:PF11 |28:PF15 Pulse Counter
PCNT1 SOIN 1: PA7 5: PI3 9: PB9 13: PCO |17:PC4 |21: PF8 |25:PF12 |29: PKO PCNTA inout num-
- 2: PA8 6: PB6 10: PB10 |14: PC1 |18:PC5 |22: PF9 |26:PF13 |30: PK1 ber 0 P
3: PA9 7: PB7 11: PJ14 |15:PC2 |19:PF6 |23:PF10 |27: PF14 |31:PK2 )
0: PA7 4: PI3 8: PB9 12: PCO |16:PC4 |20:PF8 |24:PF12 |28:PKO Pulse Counter
PCNT1 S1IN 1: PA8 5: PB6 9:PB10 |13:PC1 |17:PC5 |21:PF9 |25:PF13 |29: PK1 PCNTA inout num-
- 2: PA9 6: PB7 10: PJ14 |14:PC2 |18:PF6 |22: PF10 |26: PF14 |30: PK2 ber 1 P
3:PI2 7:PB8 11: PJ15 |15:PC3 |19:PF7 |23:PF11 |27:PF15 |31: PA6 )
0: PA6 4: P12 8: PB8 12: PJ15 |16: PC3 |20: PC11 |24: PF11 |28: PF15 Pulse Counter
PCNT2 SOIN 1: PA7 5:PI3 9: PB9 13: PCO |17:PC4 |21:PF8 |25:PF12 |29: PKO PCNT2 inout num-
— 2: PA8 6: PB6 10: PB10 |14:PC1 |[18:PC5 |22:PF9 |26:PF13 |30: PK1 ber 0 P
3: PA9 7: PB7 11: PJ14 |15: PC2 |[19: PC10 |23: PF10 |27: PF14 |31: PK2 )
0: PA7 4: PI3 8: PB9 12: PCO |16: PC4 |20: PF8 |24:PF12 |28: PKO Pulse Counter
PCNT2 S1IN 1: PA8 5: PB6 9:PB10 |13:PC1 |17:PC5 |[21:PF9 |25:PF13 |29: PK1 PCNT2 inout num-
— 2: PA9 6: PB7 10: PJ14 |14:PC2 |[18:PC10 |22: PF10 |26: PF14 |30: PK2 ber 1 P
3:PI2 7: PB8 11: PJ15 |15: PC3 [19: PC11 |23: PF11 |27: PF15 |31: PA6 )
0: PFO 4: PF4 8: PC6 12: PC10 Peripheral Reflex
1: PF1 5: PF5 9: PC7 13: PC11
PRS_CHO 2:PF2 |6:PF6 | 10: PC8 fglsg”m PRS, chan-
3: PF3 7: PF7 11: PC9 )
(1) EE; g EEg Peripheral Reflex
PRS_CH1 2. PF3 6- PE7 fglsgem PRS, chan-
3: PF4 7: PFO )
(1) §E§ g Izllzs Peripheral Reflex
PRS_CH2 2. PF4 6 PFO ﬁgls;em PRS, chan-
3: PF5 7: PF1 )
0: PF3 4: PF7 8: PD9 12: PD13 Peripheral Reflex
1: PF4 5: PFO 9: PD10 |13: PD14
PRS_CH3 2:PF5 |6:PF1  |10: PD11 |14: PD15 fé’lstsem PRS, chan-
3: PF6 7: PF2 11: PD12 )
(1) gg?o g Egli Peripheral Reflex
PRS_CH4 2. PD11 6- PD15 :glsiem PRS, chan-
3: PD12 )
? EB}? g gg}g Peripheral Reflex
PRS_CH5 2-PD12 |6: PD9 Eé/lstsem PRS, chan-
3: PD13 )
0: PAO 4: PA4 8:PB13 |12: PD10 |16: PD14 Peripheral Reflex
1: PA1 5: PA5 9: PB14 |13: PD11 |17: PD15
PRS_CH6 2:PA2 |6:PB11 |10: PB15 |14: PD12 fgfg”m PRS, chan-
3: PA3 7:PB12 |11:PD9 |15:PD13 )
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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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