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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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2.  Ordering Information

Table 2.1.  Ordering Information

Ordering Code
Flash
(kB) RAM (kB)

DC-DC
Con-
verter GPIO Package Temp Range

EFM32JG12B500F1024GL125-B 1024 256 Yes 65 BGA125 -40 to +85

EFM32JG12B500F1024IL125-B 1024 256 Yes 65 BGA125 -40 to +125

EFM32JG12B500F1024GM48-B 1024 256 Yes 33 QFN48 -40 to +85

EFM32JG12B500F1024IM48-B 1024 256 Yes 33 QFN48 -40 to +125

EFM32 –1 B F G R

Tape and Reel (Optional)

Revision

Pin Count

Package – M (QFN)

Flash Memory Size in kB

Memory Type (Flash)

Feature Set Code

GJ 500 1024 M 48

Temperature Grade – G (-40 to +85 °C), I (-40 to +125 °C)

Performance Grade – P (Performance), B (Basic), V (Value)

Family – J (Jade), P (Pearl)

Series

Energy Friendly Microcontroller 32-bit

Gecko

A2

Device Configuration

Figure 2.1.  OPN Decoder
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4.1.3  Thermal Characteristics

Table 4.3.  Thermal Characteristics

Parameter Symbol Test Condition Min Typ Max Unit

Thermal Resistance THETAJA QFN48 Package, 2-Layer PCB,
Air velocity = 0 m/s

— 75.7 — °C/W

QFN48 Package, 2-Layer PCB,
Air velocity = 1 m/s

— 61.5 — °C/W

QFN48 Package, 2-Layer PCB,
Air velocity = 2 m/s

— 55.4 — °C/W

QFN48 Package, 4-Layer PCB,
Air velocity = 0 m/s

— 30.2 — °C/W

QFN48 Package, 4-Layer PCB,
Air velocity = 1 m/s

— 26.3 — °C/W

QFN48 Package, 4-Layer PCB,
Air velocity = 2 m/s

— 24.9 — °C/W

BGA125 Package, 2-Layer PCB,
Air velocity = 0 m/s

— 90.7 — °C/W

BGA125 Package, 2-Layer PCB,
Air velocity = 1 m/s

— 73.7 — °C/W

BGA125 Package, 2-Layer PCB,
Air velocity = 2 m/s

— 66.4 — °C/W

BGA125 Package, 4-Layer PCB,
Air velocity = 0 m/s

— 45 — °C/W

BGA125 Package, 4-Layer PCB,
Air velocity = 1 m/s

— 39.6 — °C/W

BGA125 Package, 4-Layer PCB,
Air velocity = 2 m/s

— 37.6 — °C/W
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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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4.1.7  Brown Out Detector (BOD)

Table 4.9.  Brown Out Detector (BOD)

Parameter Symbol Test Condition Min Typ Max Unit

DVDD BOD threshold VDVDDBOD DVDD rising — — TBD V

DVDD falling (EM0/EM1) TBD — — V

DVDD falling (EM2/EM3) TBD — — V

DVDD BOD hysteresis VDVDDBOD_HYST — 18 — mV

DVDD BOD response time tDVDDBOD_DELAY Supply drops at 0.1V/μs rate — 2.4 — μs

AVDD BOD threshold VAVDDBOD AVDD rising — — TBD V

AVDD falling (EM0/EM1) TBD — — V

AVDD falling (EM2/EM3) TBD — — V

AVDD BOD hysteresis VAVDDBOD_HYST — 20 — mV

AVDD BOD response time tAVDDBOD_DELAY Supply drops at 0.1V/μs rate — 2.4 — μs

EM4 BOD threshold VEM4DBOD AVDD rising — — TBD V

AVDD falling TBD — — V

EM4 BOD hysteresis VEM4BOD_HYST — 25 — mV

EM4 BOD response time tEM4BOD_DELAY Supply drops at 0.1V/μs rate — 300 — μs
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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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4.1.15  Current Digital to Analog Converter (IDAC)

Table 4.22.  Current Digital to Analog Converter (IDAC)

Parameter Symbol Test Condition Min Typ Max Unit

Number of ranges NIDAC_RANGES — 4 — -

Output current IIDAC_OUT RANGSEL1 = RANGE0 0.05 — 1.6 μA

RANGSEL1 = RANGE1 1.6 — 4.7 μA

RANGSEL1 = RANGE2 0.5 — 16 μA

RANGSEL1 = RANGE3 2 — 64 μA

Linear steps within each
range

NIDAC_STEPS — 32 —

Step size SSIDAC RANGSEL1 = RANGE0 — 50 — nA

RANGSEL1 = RANGE1 — 100 — nA

RANGSEL1 = RANGE2 — 500 — nA

RANGSEL1 = RANGE3 — 2 — μA

Total accuracy, STEPSEL1 =
0x80

ACCIDAC EM0 or EM1, AVDD=3.3 V, T = 25
°C

TBD — TBD %

EM0 or EM1 TBD — TBD %

EM2 or EM3, Source mode,
RANGSEL1 = RANGE0,
AVDD=3.3 V, T = 25 °C

— -2 — %

EM2 or EM3, Source mode,
RANGSEL1 = RANGE1,
AVDD=3.3 V, T = 25 °C

— -1.7 — %

EM2 or EM3, Source mode,
RANGSEL1 = RANGE2,
AVDD=3.3 V, T = 25 °C

— -0.8 — %

EM2 or EM3, Source mode,
RANGSEL1 = RANGE3,
AVDD=3.3 V, T = 25 °C

— -0.5 — %

EM2 or EM3, Sink mode, RANG-
SEL1 = RANGE0, AVDD=3.3 V, T
= 25 °C

— -0.7 — %

EM2 or EM3, Sink mode, RANG-
SEL1 = RANGE1, AVDD=3.3 V, T
= 25 °C

— -0.6 — %

EM2 or EM3, Sink mode, RANG-
SEL1 = RANGE2, AVDD=3.3 V, T
= 25 °C

— -0.5 — %

EM2 or EM3, Sink mode, RANG-
SEL1 = RANGE3, AVDD=3.3 V, T
= 25 °C

— -0.5 — %

Start up time tIDAC_SU Output within 1% of steady state
value

— 5 — μs
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4.1.17  Operational Amplifier (OPAMP)

Unless otherwise indicated, specified conditions are: Non-inverting input configuration, VDD = 3.3 V, DRIVESTRENGTH = 2, MAIN-
OUTEN = 1, CLOAD = 75 pF with OUTSCALE = 0, or CLOAD = 37.5 pF with OUTSCALE = 1. Unit gain buffer and 3X-gain connection as
specified in table footnotes8 1.

Table 4.24.  Operational Amplifier (OPAMP)

Parameter Symbol Test Condition Min Typ Max Unit

Supply voltage VOPA HCMDIS = 0, Rail-to-rail input
range

2 — 3.8 V

HCMDIS = 1 1.62 — 3.8 V

Input voltage VIN HCMDIS = 0, Rail-to-rail input
range

VVSS — VOPA V

HCMDIS = 1 VVSS — VOPA-1.2 V

Input impedance RIN 100 — — MΩ

Output voltage VOUT VVSS — VOPA V

Load capacitance2 CLOAD OUTSCALE = 0 — — 75 pF

OUTSCALE = 1 — — 37.5 pF

Output impedance ROUT DRIVESTRENGTH = 2 or 3, 0.4 V
≤ VOUT ≤ VOPA - 0.4 V, -8 mA <
IOUT < 8 mA, Buffer connection,
Full supply range

— 0.25 — Ω

DRIVESTRENGTH = 0 or 1, 0.4 V
≤ VOUT ≤ VOPA - 0.4 V, -400 μA <
IOUT < 400 μA, Buffer connection,
Full supply range

— 0.6 — Ω

DRIVESTRENGTH = 2 or 3, 0.1 V
≤ VOUT ≤ VOPA - 0.1 V, -2 mA <
IOUT < 2 mA, Buffer connection,
Full supply range

— 0.4 — Ω

DRIVESTRENGTH = 0 or 1, 0.1 V
≤ VOUT ≤ VOPA - 0.1 V, -100 μA <
IOUT < 100 μA, Buffer connection,
Full supply range

— 1 — Ω

Internal closed-loop gain GCL Buffer connection TBD 1 TBD -

3x Gain connection TBD 2.99 TBD -

16x Gain connection TBD 15.7 TBD -

Active current4 IOPA DRIVESTRENGTH = 3, OUT-
SCALE = 0

— 580 — μA

DRIVESTRENGTH = 2, OUT-
SCALE = 0

— 176 — μA

DRIVESTRENGTH = 1, OUT-
SCALE = 0

— 13 — μA

DRIVESTRENGTH = 0, OUT-
SCALE = 0

— 4.7 — μA
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6.  Pin Definitions

6.1  EFM32JG12B5xx in BGA125 Device Pinout

Figure 6.1.  EFM32JG12B5xx in BGA125 Device Pinout
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

E13 PB7 BUSCY BUSDX

WTIM0_CC0 #11
WTIM0_CC1 #9
WTIM0_CC2 #7

WTIM0_CDTI0 #3
WTIM0_CDTI1 #1
PCNT1_S0IN #7
PCNT1_S1IN #6
PCNT2_S0IN #7
PCNT2_S1IN #6

US2_TX #10 US2_RX
#9 US2_CLK #8

US2_CS #7 US2_CTS
#6 US2_RTS #5

US3_TX #11 US3_RX
#10 US3_CLK #9

US3_CS #8 US3_CTS
#7 US3_RTS #6

I2C1_SDA #7
I2C1_SCL #6

ETM_TD2 #2

F1 PK2

PCNT1_S0IN #31
PCNT1_S1IN #30
PCNT2_S0IN #31
PCNT2_S1IN #30

US2_TX #31 US2_RX
#30 US2_CLK #29

US2_CS #28 US2_CTS
#27 US2_RTS #26

US3_TX #31 US3_RX
#30 US3_CLK #29

US3_CS #28 US3_CTS
#27 US3_RTS #26

I2C1_SDA #31
I2C1_SCL #30

F2 IOVDD Digital IO power supply .

F5 VSS Ground

F6 VSS Ground

F7 VSS Ground

F8 VSS Ground

F9 VSS Ground

F11 IOVDD Digital IO power supply .

F12 PB6 BUSDY BUSCX

WTIM0_CC0 #10
WTIM0_CC1 #8
WTIM0_CC2 #6

WTIM0_CDTI0 #2
WTIM0_CDTI1 #0
PCNT1_S0IN #6
PCNT1_S1IN #5
PCNT2_S0IN #6
PCNT2_S1IN #5

US2_TX #9 US2_RX #8
US2_CLK #7 US2_CS

#6 US2_CTS #5
US2_RTS #4 US3_TX

#10 US3_RX #9
US3_CLK #8 US3_CS

#7 US3_CTS #6
US3_RTS #5 I2C1_SDA

#6 I2C1_SCL #5

CMU_CLKI0 #3
ETM_TD1 #2

F13 PI3 BUSADC0Y BU-
SADC0X

PCNT1_S0IN #5
PCNT1_S1IN #4
PCNT2_S0IN #5
PCNT2_S1IN #4

US2_TX #8 US2_RX #7
US2_CLK #6 US2_CS

#5 US2_CTS #4
US2_RTS #3 US3_TX

#9 US3_RX #8
US3_CLK #7 US3_CS

#6 US3_CTS #5
US3_RTS #4 I2C1_SDA

#5 I2C1_SCL #4

LES_ALTEX7
ETM_TD0 #2
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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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6.2  EFM32JG12B5xx in QFN48 Device Pinout

Figure 6.2.  EFM32JG12B5xx in QFN48 Device Pinout
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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

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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6.2.1  EFM32JG12B5xx in QFN48 GPIO Overview

The GPIO pins are organized as 16-bit ports indicated by letters (A, B, C...), with individual pins on each port indicated by a number
from 15 down to 0.

Table 6.4.  EFM32JG12B5xx in QFN48 GPIO Pinout

Port Pin
15

Pin
14

Pin
13

Pin
12

Pin
11

Pin
10

Pin 9 Pin 8 Pin 7 Pin 6 Pin 5 Pin 4 Pin 3 Pin 2 Pin 1 Pin 0

Port A - - - - - - - - - - PA5
(5V)

PA4 PA3 PA2 PA1 PA0

Port B PB15 PB14 PB13 PB12 PB11 - - - - - - - - - - -

Port C - - - - PC11
(5V)

PC10
(5V)

PC9
(5V)

PC8
(5V)

PC7
(5V)

PC6
(5V)

- - - - - -

Port D PD15 PD14 PD13 PD12
(5V)

PD11
(5V)

PD10
(5V)

PD9
(5V)

PD8
(5V)

- - - - - - - -

Port F - - - - - - - - PF7
(5V)

PF6
(5V)

PF5
(5V)

PF4
(5V)

PF3
(5V)

PF2
(5V)

PF1
(5V)

PF0
(5V)

Note:
1. GPIO with 5V tolerance are indicated by (5V).
2. The PD8 GPIO pin is not available (no-connect) on other device families, and should not be used if direct pin compatibility across

multiple families is required.
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7.  BGA125 Package Specifications

7.1  BGA125 Package Dimensions

Figure 7.1.   BGA125 Package Drawing
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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

E 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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8.2  QFN48 PCB Land Pattern

 

Figure 8.2.   QFN48 PCB Land Pattern Drawing
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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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