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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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Parameter Symbol Test Condition Min Typ Max Unit

Max load current ILOAD_MAX Low noise (LN) mode, Heavy
Drive2, Tamb ≤ 85 °C

— — TBD mA

Low noise (LN) mode, Heavy
Drive2, Tamb > 85 °C

— — TBD mA

Low noise (LN) mode, Medium
Drive2

— — TBD mA

Low noise (LN) mode, Light
Drive2

— — TBD mA

Low power (LP) mode,
LPCMPBIASEMxx3 = 0

— — TBD μA

Low power (LP) mode,
LPCMPBIASEMxx3 = 3

— — TBD mA

DCDC nominal output ca-
pacitor5

CDCDC 25% tolerance 1 4.7 4.7 μF

DCDC nominal output induc-
tor

LDCDC 20% tolerance 4.7 4.7 4.7 μH

Resistance in Bypass mode RBYP — 1.2 TBD Ω

Note:
1. Due to internal dropout, the DC-DC output will never be able to reach its input voltage, VVREGVDD.
2. Drive levels are defined by configuration of the PFETCNT and NFETCNT registers. Light Drive: PFETCNT=NFETCNT=3; Medi-

um Drive: PFETCNT=NFETCNT=7; Heavy Drive: PFETCNT=NFETCNT=15.
3. In EMU_DCDCMISCCTRL register.
4. LP mode controller is a hysteretic controller that maintains the output voltage withinthe specified limits.
5. Output voltage under/over-shoot and regulation are specified with CDCDC 4.7 μF. Different control loop settings must be used if

CDCDC is lower than 4.7 μF.
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4.1.5  Current Consumption

4.1.5.1  Current Consumption 3.3 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 3.3 V. TOP = 25 °C. DCDC is off. Minimum and maxi-
mum values in this table represent the worst conditions across supply voltage and process variation at TOP = 25 °C.

Table 4.5.  Current Consumption 3.3 V without DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit

Current consumption in EM0
mode with all peripherals dis-
abled

IACTIVE 38.4 MHz crystal, CPU running
while loop from flash1

— 126 — μA/MHz

38 MHz HFRCO, CPU running
Prime from flash

— 99 — μA/MHz

38 MHz HFRCO, CPU running
while loop from flash

— 99 TBD μA/MHz

38 MHz HFRCO, CPU running
CoreMark from flash

— 124 — μA/MHz

26 MHz HFRCO, CPU running
while loop from flash

— 102 TBD μA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 280 TBD μA/MHz

Current consumption in EM0
mode with all peripherals dis-
abled and voltage scaling
enabled

IACTIVE_VS 19 MHz HFRCO, CPU running
while loop from flash

— 88 — μA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 234 — μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled

IEM1 38.4 MHz crystal1 — 76 — μA/MHz

38 MHz HFRCO — 50 TBD μA/MHz

26 MHz HFRCO — 52 TBD μA/MHz

1 MHz HFRCO — 230 TBD μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled and voltage scaling
enabled

IEM1_VS 19 MHz HFRCO — 47 — μA/MHz

1 MHz HFRCO — 193 — μA/MHz

Current consumption in EM2
mode, with votage scaling
enabled.

IEM2_VS Full 256 kB RAM retention and
RTCC running from LFXO

— 2.9 — μA

Full 256 kB RAM retention and
RTCC running from LFRCO

— 3.2 — μA

16 kB (1 bank) RAM retention and
RTCC running from LFRCO2

— 2.1 TBD μA

Current consumption in EM3
mode, with voltage scaling
enabled.

IEM3_VS Full 256 kB RAM retention and
CRYOTIMER running from ULFR-
CO

— 2.56 TBD μA

Current consumption in
EM4H mode, with voltage
scaling enabled.

IEM4H_VS 128 byte RAM retention, RTCC
running from LFXO

— 1.0 — μA

128 byte RAM retention, CRYO-
TIMER running from ULFRCO

— 0.45 — μA

128 byte RAM retention, no RTCC — 0.43 TBD μA
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4.1.5.3  Current Consumption 1.8 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 1.8 V. TOP = 25 °C. DCDC is off. Minimum and maxi-
mum values in this table represent the worst conditions across supply voltage and process variation at TOP = 25 °C.

Table 4.7.  Current Consumption 1.8 V without DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit

Current consumption in EM0
mode with all peripherals dis-
abled

IACTIVE 38.4 MHz crystal, CPU running
while loop from flash1

— 126 — μA/MHz

38 MHz HFRCO, CPU running
Prime from flash

— 99 — μA/MHz

38 MHz HFRCO, CPU running
while loop from flash

— 99 — μA/MHz

38 MHz HFRCO, CPU running
CoreMark from flash

— 124 — μA/MHz

26 MHz HFRCO, CPU running
while loop from flash

— 102 — μA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 277 — μA/MHz

Current consumption in EM0
mode with all peripherals dis-
abled and voltage scaling
enabled

IACTIVE_VS 19 MHz HFRCO, CPU running
while loop from flash

— 87 — μA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 231 — μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled

IEM1 38.4 MHz crystal1 — 76 — μA/MHz

38 MHz HFRCO — 50 — μA/MHz

26 MHz HFRCO — 52 — μA/MHz

1 MHz HFRCO — 227 — μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled and voltage scaling
enabled

IEM1_VS 19 MHz HFRCO — 47 — μA/MHz

1 MHz HFRCO — 190 — μA/MHz

Current consumption in EM2
mode, with votage scaling
enabled.

IEM2_VS Full 256 kB RAM retention and
RTCC running from LFXO

— 2.8 — μA

Full 256 kB RAM retention and
RTCC running from LFRCO

— 3.0 — μA

16 kB (1 bank) RAM retention and
RTCC running from LFRCO2

— 1.9 — μA

Current consumption in EM3
mode, with voltage scaling
enabled.

IEM3_VS Full 256 kB RAM retention and
CRYOTIMER running from ULFR-
CO

— 2.47 — μA

Current consumption in
EM4H mode, with voltage
scaling enabled.

IEM4H_VS 128 byte RAM retention, RTCC
running from LFXO

— 0.91 — μA

128 byte RAM retention, CRYO-
TIMER running from ULFRCO

— 0.35 — μA

128 byte RAM retention, no RTCC — 0.35 — μA

Current consumption in
EM4S mode

IEM4S no RAM retention, no RTCC — 0.04 — μA
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4.1.8.2  High-Frequency Crystal Oscillator (HFXO)

Table 4.11.  High-Frequency Crystal Oscillator (HFXO)

Parameter Symbol Test Condition Min Typ Max Unit

Crystal frequency fHFXO 38 38.4 40 MHz

Supported crystal equivalent
series resistance (ESR)

ESRHFXO_38M4 Crystal frequency 38.4 MHz — — 60 Ω

Supported range of crystal
load capacitance 1

CHFXO_CL 6 — 12 pF

On-chip tuning cap range 2 CHFXO_T On each of HFXTAL_N and
HFXTAL_P pins

TBD 20 TBD pF

On-chip tuning capacitance
step

SSHFXO — 0.04 — pF

Startup time tHFXO 38.4 MHz, ESR = 50 Ohm, CL =
10 pF

— 300 — μs

Frequency tolerance for the
crystal

FTHFXO 38.4 MHz, ESR = 50 Ohm, CL =
10 pF

-40 — 40 ppm

Note:
1. Total load capacitance as seen by the crystal.
2. The effective load capacitance seen by the crystal will be CHFXO_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 fLFRCO ENVREF2 = 1 TBD 32.768 TBD kHz

ENVREF2 = 1, TAMB > 85 °C TBD 32.768 TBD kHz

ENVREF2 = 0 TBD 32.768 TBD kHz

ENVREF2 = 0, TAMB > 85 °C TBD 32.768 TBD kHz

Startup time tLFRCO — 500 — μs

Current consumption 1 ILFRCO ENVREF = 1 in
CMU_LFRCOCTRL

— 370 — nA

ENVREF = 0 in
CMU_LFRCOCTRL

— 520 — nA

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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4.1.9  Flash Memory Characteristics3

Table 4.16.  Flash Memory Characteristics3

Parameter Symbol Test Condition Min Typ Max Unit

Flash erase cycles before
failure

ECFLASH 10000 — — cycles

Flash data retention RETFLASH TAMB ≤ 85 °C 10 — — years

TAMB ≤ 125 °C 10 — — years

Word (32-bit) programming
time

tW_PROG 20 24.4 30 μs

Page erase time tPERASE 20 26.4 35 ms

Mass erase time1 tMERASE 20 26.5 35 ms

Device erase time2 tDERASE TAMB ≤ 85 °C — 69 100 ms

TAMB ≤ 125 °C — 69 110 ms

Page erase current4 IERASE — — 1.6 mA

Write current4 IWRITE — — 3.8 mA

Supply voltage during flash
erase and write

VFLASH 1.62 — TBD V

Note:
1. Mass erase is issued by the CPU and erases all flash.
2. Device erase is issued over the AAP interface and erases all flash, SRAM, the Lock Bit (LB) page, and the User data page Lock

Word (ULW).
3. Flash data retention information is published in the Quarterly Quality and Reliability Report.
4. Measured at 25 °C.

 

EFM32JG12 Family Data Sheet
Electrical Specifications

silabs.com | Building a more connected world. Preliminary Rev. 0.5  |  29



Parameter Symbol Test Condition Min Typ Max Unit

Hysteresis (VCM = 1.25 V,
BIASPROG4 = 0x10, FULL-
BIAS4 = 1)

VACMPHYST HYSTSEL5 = HYST0 TBD — TBD mV

HYSTSEL5 = HYST1 TBD 18 TBD mV

HYSTSEL5 = HYST2 TBD 32 TBD mV

HYSTSEL5 = HYST3 TBD 44 TBD mV

HYSTSEL5 = HYST4 TBD 55 TBD mV

HYSTSEL5 = HYST5 TBD 65 TBD mV

HYSTSEL5 = HYST6 TBD 77 TBD mV

HYSTSEL5 = HYST7 TBD 86 TBD mV

HYSTSEL5 = HYST8 TBD — TBD mV

HYSTSEL5 = HYST9 TBD -18 TBD mV

HYSTSEL5 = HYST10 TBD -32 TBD mV

HYSTSEL5 = HYST11 TBD -43 TBD mV

HYSTSEL5 = HYST12 TBD -54 TBD mV

HYSTSEL5 = HYST13 TBD -64 TBD mV

HYSTSEL5 = HYST14 TBD -74 TBD mV

HYSTSEL5 = HYST15 TBD -85 TBD mV

Comparator delay3 tACMPDELAY BIASPROG4 = 1, FULLBIAS4 = 0 — 30 — μs

BIASPROG4 = 0x10, FULLBIAS4

= 0
— 3.7 — μs

BIASPROG4 = 0x02, FULLBIAS4

= 1
— 360 — ns

BIASPROG4 = 0x20, FULLBIAS4

= 1
— 35 — ns

Offset voltage VACMPOFFSET BIASPROG4 =0x10, FULLBIAS4

= 1
TBD — TBD mV

Reference voltage VACMPREF Internal 1.25 V reference TBD 1.25 TBD V

Internal 2.5 V reference TBD 2.5 TBD V

Capacitive sense internal re-
sistance

RCSRES CSRESSEL6 = 0 — inf — kΩ

CSRESSEL6 = 1 — 15 — kΩ

CSRESSEL6 = 2 — 27 — kΩ

CSRESSEL6 = 3 — 39 — kΩ

CSRESSEL6 = 4 — 51 — kΩ

CSRESSEL6 = 5 — 102 — kΩ

CSRESSEL6 = 6 — 164 — kΩ

CSRESSEL6 = 7 — 239 — kΩ
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4.1.16  Capacitive Sense (CSEN)

Table 4.23.  Capacitive Sense (CSEN)

Parameter Symbol Test Condition Min Typ Max Unit

Single conversion time (1x
accumulation)

tCNV 12-bit SAR Conversions — 20.2 — μs

16-bit SAR Conversions — 26.4 — μs

Delta Modulation Conversion (sin-
gle comparison)

— 1.55 — μs

Maximum external capactive
load

CEXTMAX CS0CG=7 (Gain = 1x), including
routing parasitics

— 68 — pF

CS0CG=0 (Gain = 10x), including
routing parasitics

— 680 — pF

Maximum external series im-
pedance

REXTMAX — 1 — kΩ

Supply current, EM2 scan
conversions, WARMUP-
MODE=NORMAL, WAR-
MUPCNT=0

ICSEN_EM2 12-bit SAR conversions, 20 ms
scan rate, 8 samples per scan1

— 800 — nA

Delta Modulation conversions, 20
ms scan rate, 8 comparisons per
sample (DMCR = 1, DMR = 2), 8
samples per scan1

— 590 — nA

12-bit SAR conversions, 200 ms
scan rate, 8 samples per scan1

— 80 — nA

Delta Modulation conversions,
200 ms scan rate, 8 comparisons
per sample (DMCR = 1, DMR =
2), 8 samples per scan1

— 59 — nA

Supply current, continuous
conversions, WARMUP-
MODE=KEEPCSENWARM

ICSEN_ACTIVE SAR or Delta Modulation conver-
sions of 33 pF capacitor, always
on

— 90.5 — μA

Note:
1. Current is specified with a total external capacitance of 33 pF. Average current is dependent on how long the module is actively

sampling channels within the scan period, and will scale linearly with the number of samples acquired. Supply current for a specif-
ic application can be caclulated by multiplying the current per sample by the total number of samples per period (total_current =
single_sample_current * (number_of_channels * accumulation)).
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Figure 4.6.  EM0 and EM1 Mode Typical Supply Current vs. Supply

Typical supply current for EM2, EM3 and EM4H using standard software libraries from Silicon Laboratories.
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

A4 PC3 BUSAY BUSBX

WTIM0_CC0 #23
WTIM0_CC1 #21
WTIM0_CC2 #19

WTIM0_CDTI0 #15
WTIM0_CDTI1 #13
WTIM0_CDTI2 #11

WTIM1_CC0 #7
WTIM1_CC1 #5
WTIM1_CC2 #3
WTIM1_CC3 #1

PCNT1_S0IN #16
PCNT1_S1IN #15
PCNT2_S0IN #16
PCNT2_S1IN #15

US3_TX #21 US3_RX
#20 US3_CLK #19

US3_CS #18 US3_CTS
#17 US3_RTS #16

I2C1_SDA #16
I2C1_SCL #15

A5 PC0 BUSBY BUSAX

WTIM0_CC0 #20
WTIM0_CC1 #18
WTIM0_CC2 #16

WTIM0_CDTI0 #12
WTIM0_CDTI1 #10
WTIM0_CDTI2 #8
WTIM1_CC0 #4
WTIM1_CC1 #2
WTIM1_CC2 #0

PCNT1_S0IN #13
PCNT1_S1IN #12
PCNT2_S0IN #13
PCNT2_S1IN #12

US3_TX #18 US3_RX
#17 US3_CLK #16

US3_CS #15 US3_CTS
#14 US3_RTS #13

I2C1_SDA #13
I2C1_SCL #12

A6 PC11 BUSAY BUSBX

TIM0_CC0 #16
TIM0_CC1 #15
TIM0_CC2 #14

TIM0_CDTI0 #13
TIM0_CDTI1 #12
TIM0_CDTI2 #11
TIM1_CC0 #16
TIM1_CC1 #15
TIM1_CC2 #14
TIM1_CC3 #13

WTIM0_CC0 #31
WTIM0_CC1 #29
WTIM0_CC2 #27

WTIM0_CDTI0 #23
WTIM0_CDTI1 #21
WTIM0_CDTI2 #19
WTIM1_CC0 #15
WTIM1_CC1 #13
WTIM1_CC2 #11

WTIM1_CC3 #9 LE-
TIM0_OUT0 #16 LE-

TIM0_OUT1 #15
PCNT0_S0IN #16
PCNT0_S1IN #15
PCNT2_S0IN #20
PCNT2_S1IN #19

US0_TX #16 US0_RX
#15 US0_CLK #14

US0_CS #13 US0_CTS
#12 US0_RTS #11

US1_TX #16 US1_RX
#15 US1_CLK #14

US1_CS #13 US1_CTS
#12 US1_RTS #11

LEU0_TX #16
LEU0_RX #15
I2C0_SDA #16
I2C0_SCL #15
I2C1_SDA #20
I2C1_SCL #19

CMU_CLK0 #3
PRS_CH0 #13
PRS_CH9 #16
PRS_CH10 #5
PRS_CH11 #4
ACMP0_O #16
ACMP1_O #16
DBG_SWO #3
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

D2 PF13 BUSAY BUSBX

WTIM1_CC3 #31
PCNT1_S0IN #26
PCNT1_S1IN #25
PCNT2_S0IN #26
PCNT2_S1IN #25

US2_TX #26 US2_RX
#25 US2_CLK #24

US2_CS #23 US2_CTS
#22 US2_RTS #21

US3_TX #26 US3_RX
#25 US3_CLK #24

US3_CS #23 US3_CTS
#22 US3_RTS #21

I2C1_SDA #26
I2C1_SCL #25

D3 PF12 BUSBY BUSAX

WTIM1_CC3 #30
PCNT1_S0IN #25
PCNT1_S1IN #24
PCNT2_S0IN #25
PCNT2_S1IN #24

US2_TX #25 US2_RX
#24 US2_CLK #23

US2_CS #22 US2_CTS
#21 US2_RTS #20

US3_TX #25 US3_RX
#24 US3_CLK #23

US3_CS #22 US3_CTS
#21 US3_RTS #20

I2C1_SDA #25
I2C1_SCL #24

ETM_TD3 #0

D11 PB11 BUSCY BUSDX
OPA2_P

TIM0_CC0 #6
TIM0_CC1 #5
TIM0_CC2 #4

TIM0_CDTI0 #3
TIM0_CDTI1 #2
TIM0_CDTI2 #1
TIM1_CC0 #6
TIM1_CC1 #5
TIM1_CC2 #4
TIM1_CC3 #3

WTIM0_CC0 #15
WTIM0_CC1 #13
WTIM0_CC2 #11
WTIM0_CDTI0 #7
WTIM0_CDTI1 #5

WTIM0_CDTI2 #3 LE-
TIM0_OUT0 #6 LE-

TIM0_OUT1 #5
PCNT0_S0IN #6
PCNT0_S1IN #5

US0_TX #6 US0_RX #5
US0_CLK #4 US0_CS

#3 US0_CTS #2
US0_RTS #1 US1_TX

#6 US1_RX #5
US1_CLK #4 US1_CS

#3 US1_CTS #2
US1_RTS #1 US3_TX

#15 US3_RX #14
US3_CLK #13 US3_CS

#12 US3_CTS #11
US3_RTS #10

LEU0_TX #6 LEU0_RX
#5 I2C0_SDA #6

I2C0_SCL #5

PRS_CH6 #6 PRS_CH7
#5 PRS_CH8 #4

PRS_CH9 #3
ACMP0_O #6
ACMP1_O #6

D12 PB10 OPA2_OUTALT #1
BUSDY BUSCX

WTIM0_CC0 #14
WTIM0_CC1 #12
WTIM0_CC2 #10
WTIM0_CDTI0 #6
WTIM0_CDTI1 #4
WTIM0_CDTI2 #2
PCNT1_S0IN #10
PCNT1_S1IN #9
PCNT2_S0IN #10
PCNT2_S1IN #9

US2_TX #13 US2_RX
#12 US2_CLK #11

US2_CS #10 US2_CTS
#9 US2_RTS #8

US3_TX #14 US3_RX
#13 US3_CLK #12

US3_CS #11 US3_CTS
#10 US3_RTS #9

I2C1_SDA #10
I2C1_SCL #9
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

G13 PI0 BUSADC0Y BU-
SADC0X

US2_TX #5 US2_RX #4
US2_CLK #3 US2_CS

#2 US2_CTS #1
US2_RTS #0

LES_ALTEX4

H1 PF7 BUSAY BUSBX

TIM0_CC0 #31
TIM0_CC1 #30
TIM0_CC2 #29

TIM0_CDTI0 #28
TIM0_CDTI1 #27
TIM0_CDTI2 #26
TIM1_CC0 #31
TIM1_CC1 #30
TIM1_CC2 #29
TIM1_CC3 #28

WTIM1_CC0 #31
WTIM1_CC1 #29
WTIM1_CC2 #27

WTIM1_CC3 #25 LE-
TIM0_OUT0 #31 LE-

TIM0_OUT1 #30
PCNT0_S0IN #31
PCNT0_S1IN #30
PCNT1_S0IN #20
PCNT1_S1IN #19

US0_TX #31 US0_RX
#30 US0_CLK #29

US0_CS #28 US0_CTS
#27 US0_RTS #26

US1_TX #31 US1_RX
#30 US1_CLK #29

US1_CS #28 US1_CTS
#27 US1_RTS #26

US2_TX #20 US2_RX
#19 US2_CLK #18

US2_CS #17 US2_CTS
#16 US2_RTS #15

LEU0_TX #31
LEU0_RX #30
I2C0_SDA #31
I2C0_SCL #30

CMU_CLKI0 #1
CMU_CLK0 #7

PRS_CH0 #7 PRS_CH1
#6 PRS_CH2 #5

PRS_CH3 #4
ACMP0_O #31
ACMP1_O #31

GPIO_EM4WU1

H2 PF6 BUSBY BUSAX

TIM0_CC0 #30
TIM0_CC1 #29
TIM0_CC2 #28

TIM0_CDTI0 #27
TIM0_CDTI1 #26
TIM0_CDTI2 #25
TIM1_CC0 #30
TIM1_CC1 #29
TIM1_CC2 #28
TIM1_CC3 #27

WTIM1_CC0 #30
WTIM1_CC1 #28
WTIM1_CC2 #26

WTIM1_CC3 #24 LE-
TIM0_OUT0 #30 LE-

TIM0_OUT1 #29
PCNT0_S0IN #30
PCNT0_S1IN #29
PCNT1_S0IN #19
PCNT1_S1IN #18

US0_TX #30 US0_RX
#29 US0_CLK #28

US0_CS #27 US0_CTS
#26 US0_RTS #25

US1_TX #30 US1_RX
#29 US1_CLK #28

US1_CS #27 US1_CTS
#26 US1_RTS #25

US2_TX #19 US2_RX
#18 US2_CLK #17

US2_CS #16 US2_CTS
#15 US2_RTS #14

LEU0_TX #30
LEU0_RX #29
I2C0_SDA #30
I2C0_SCL #29

CMU_CLK1 #7
PRS_CH0 #6 PRS_CH1

#5 PRS_CH2 #4
PRS_CH3 #3

ACMP0_O #30
ACMP1_O #30

H5 VSS Ground

H6 VSS Ground

H7 VSS Ground

H8 VSS Ground

H9 VSS Ground
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

6 PF5 BUSAY BUSBX

TIM0_CC0 #29
TIM0_CC1 #28
TIM0_CC2 #27

TIM0_CDTI0 #26
TIM0_CDTI1 #25
TIM0_CDTI2 #24
TIM1_CC0 #29
TIM1_CC1 #28
TIM1_CC2 #27
TIM1_CC3 #26

WTIM1_CC0 #29
WTIM1_CC1 #27
WTIM1_CC2 #25

WTIM1_CC3 #23 LE-
TIM0_OUT0 #29 LE-

TIM0_OUT1 #28
PCNT0_S0IN #29
PCNT0_S1IN #28

US0_TX #29 US0_RX
#28 US0_CLK #27

US0_CS #26 US0_CTS
#25 US0_RTS #24

US1_TX #29 US1_RX
#28 US1_CLK #27

US1_CS #26 US1_CTS
#25 US1_RTS #24

US2_TX #18 US2_RX
#17 US2_CLK #16

US2_CS #15 US2_CTS
#14 US2_RTS #13

LEU0_TX #29
LEU0_RX #28
I2C0_SDA #29
I2C0_SCL #28

PRS_CH0 #5 PRS_CH1
#4 PRS_CH2 #3

PRS_CH3 #2
ACMP0_O #29
ACMP1_O #29

7 PF6 BUSBY BUSAX

TIM0_CC0 #30
TIM0_CC1 #29
TIM0_CC2 #28

TIM0_CDTI0 #27
TIM0_CDTI1 #26
TIM0_CDTI2 #25
TIM1_CC0 #30
TIM1_CC1 #29
TIM1_CC2 #28
TIM1_CC3 #27

WTIM1_CC0 #30
WTIM1_CC1 #28
WTIM1_CC2 #26

WTIM1_CC3 #24 LE-
TIM0_OUT0 #30 LE-

TIM0_OUT1 #29
PCNT0_S0IN #30
PCNT0_S1IN #29
PCNT1_S0IN #19
PCNT1_S1IN #18

US0_TX #30 US0_RX
#29 US0_CLK #28

US0_CS #27 US0_CTS
#26 US0_RTS #25

US1_TX #30 US1_RX
#29 US1_CLK #28

US1_CS #27 US1_CTS
#26 US1_RTS #25

US2_TX #19 US2_RX
#18 US2_CLK #17

US2_CS #16 US2_CTS
#15 US2_RTS #14

LEU0_TX #30
LEU0_RX #29
I2C0_SDA #30
I2C0_SCL #29

CMU_CLK1 #7
PRS_CH0 #6 PRS_CH1

#5 PRS_CH2 #4
PRS_CH3 #3

ACMP0_O #30
ACMP1_O #30

8 PF7 BUSAY BUSBX

TIM0_CC0 #31
TIM0_CC1 #30
TIM0_CC2 #29

TIM0_CDTI0 #28
TIM0_CDTI1 #27
TIM0_CDTI2 #26
TIM1_CC0 #31
TIM1_CC1 #30
TIM1_CC2 #29
TIM1_CC3 #28

WTIM1_CC0 #31
WTIM1_CC1 #29
WTIM1_CC2 #27

WTIM1_CC3 #25 LE-
TIM0_OUT0 #31 LE-

TIM0_OUT1 #30
PCNT0_S0IN #31
PCNT0_S1IN #30
PCNT1_S0IN #20
PCNT1_S1IN #19

US0_TX #31 US0_RX
#30 US0_CLK #29

US0_CS #28 US0_CTS
#27 US0_RTS #26

US1_TX #31 US1_RX
#30 US1_CLK #29

US1_CS #28 US1_CTS
#27 US1_RTS #26

US2_TX #20 US2_RX
#19 US2_CLK #18

US2_CS #17 US2_CTS
#16 US2_RTS #15

LEU0_TX #31
LEU0_RX #30
I2C0_SDA #31
I2C0_SCL #30

CMU_CLKI0 #1
CMU_CLK0 #7

PRS_CH0 #7 PRS_CH1
#6 PRS_CH2 #5

PRS_CH3 #4
ACMP0_O #31
ACMP1_O #31

GPIO_EM4WU1

9 AVDD Analog power supply .
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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

EFM32JG12 Family Data Sheet
Pin Definitions

silabs.com | Building a more connected world. Preliminary Rev. 0.5  |  90



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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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

47 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
GPIO_EM4WU12

48 PC11 BUSAY BUSBX

TIM0_CC0 #16
TIM0_CC1 #15
TIM0_CC2 #14

TIM0_CDTI0 #13
TIM0_CDTI1 #12
TIM0_CDTI2 #11
TIM1_CC0 #16
TIM1_CC1 #15
TIM1_CC2 #14
TIM1_CC3 #13

WTIM0_CC0 #31
WTIM0_CC1 #29
WTIM0_CC2 #27

WTIM0_CDTI0 #23
WTIM0_CDTI1 #21
WTIM0_CDTI2 #19
WTIM1_CC0 #15
WTIM1_CC1 #13
WTIM1_CC2 #11

WTIM1_CC3 #9 LE-
TIM0_OUT0 #16 LE-

TIM0_OUT1 #15
PCNT0_S0IN #16
PCNT0_S1IN #15
PCNT2_S0IN #20
PCNT2_S1IN #19

US0_TX #16 US0_RX
#15 US0_CLK #14

US0_CS #13 US0_CTS
#12 US0_RTS #11

US1_TX #16 US1_RX
#15 US1_CLK #14

US1_CS #13 US1_CTS
#12 US1_RTS #11

LEU0_TX #16
LEU0_RX #15
I2C0_SDA #16
I2C0_SCL #15
I2C1_SDA #20
I2C1_SCL #19

CMU_CLK0 #3
PRS_CH0 #13
PRS_CH9 #16
PRS_CH10 #5
PRS_CH11 #4
ACMP0_O #16
ACMP1_O #16
DBG_SWO #3
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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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7.  BGA125 Package Specifications

7.1  BGA125 Package Dimensions

Figure 7.1.   BGA125 Package Drawing
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7.2  BGA125 PCB Land Pattern

Figure 7.2.   BGA125 PCB Land Pattern Drawing
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Table 7.2.   BGA125 PCB Land Pattern Dimensions

Dimension Min Nom Max

X 0.25

C1 6.00

C2 6.00

E1 0.5

E2 0.5

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
3. This Land Pattern Design is based on the IPC-7351 guidelines.
4. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 µm

minimum, all the way around the pad.
5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
6. The stencil thickness should be 0.125 mm (5 mils).
7. The ratio of stencil aperture to land pad size should be 1:1.
8. A No-Clean, Type-3 solder paste is recommended.
9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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8.  QFN48 Package Specifications

8.1  QFN48 Package Dimensions

Figure 8.1.   QFN48 Package Drawing
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