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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®-M3

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)
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EFM32JG12 Family Data Sheet
System Overview

3.2 Power

The EFM32JG12 has an Energy Management Unit (EMU) and efficient integrated regulators to generate internal supply voltages. Only
a single external supply voltage is required, from which all internal voltages are created. An optional integrated DC-DC buck regulator
can be utilized to further reduce the current consumption. The DC-DC regulator requires one external inductor and one external capaci-
tor.

The EFM32JG12 device family includes support for internal supply voltage scaling, as well as two different power domains groups for
peripherals. These enhancements allow for further supply current reductions and lower overall power consumption.

AVDD and VREGVDD need to be 1.8 V or higher for the MCU to operate across all conditions; however the rest of the system will
operate down to 1.62 V, including the digital supply and 1/0. This means that the device is fully compatible with 1.8 V components.
Running from a sufficiently high supply, the device can use the DC-DC to regulate voltage not only for itself, but also for other PCB
components, supplying up to a total of 200 mA.

3.2.1 Energy Management Unit (EMU)

The Energy Management Unit manages transitions of energy modes in the device. Each energy mode defines which peripherals and
features are available and the amount of current the device consumes. The EMU can also be used to turn off the power to unused RAM
blocks, and it contains control registers for the DC-DC regulator and the Voltage Monitor (VMON). The VMON is used to monitor multi-
ple supply voltages. It has multiple channels which can be programmed individually by the user to determine if a sensed supply has
fallen below a chosen threshold.

3.2.2 DC-DC Converter

The DC-DC buck converter covers a wide range of load currents and provides up to 90% efficiency in energy modes EMO, EM1, EM2
and EMS, and can supply up to 200 mA to the device and surrounding PCB components. Protection features include programmable
current limiting, short-circuit protection, and dead-time protection. The DC-DC converter may also enter bypass mode when the input
voltage is too low for efficient operation. In bypass mode, the DC-DC input supply is internally connected directly to its output through a
low resistance switch. Bypass mode also supports in-rush current limiting to prevent input supply voltage droops due to excessive out-
put current transients.

3.2.3 Power Domains

The EFM32JG12 has two peripheral power domains for operation in EM2 and lower. If all of the peripherals in a peripheral power do-
main are configured as unused, the power domain for that group will be powered off in the low-power mode, reducing the overall cur-
rent consumption of the device.

Table 3.1. Peripheral Power Subdomains

Peripheral Power Domain 1 Peripheral Power Domain 2
ACMPO ACMP1

PCNTO PCNT1

ADCO PCNT2

LETIMERO CSEN

LESENSE DACO

APORT LEUARTO

- 12C0

- 12C1

- IDAC
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EFM32JG12 Family Data Sheet
System Overview

3.12 Configuration Summary

The features of the EFM32JG12 are a subset of the feature set described in the device reference manual. The table below describes
device specific implementation of the features. Remaining modules support full configuration.

Table 3.2. Configuration Summary

Module Configuration Pin Connections

USARTO IrDA SmartCard USO0_TX, USO_RX, US0_CLK, US0_CS
USART1 IrDA 12S SmartCard US1_TX, US1_RX, US1_CLK, US1_CS
USART2 IrDA SmartCard US2_TX, US2_RX, US2_CLK, US2_CS
USART3 IrDA 12S SmartCard US3_TX, US3_RX, US3_CLK, US3_CS
TIMERO with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMER1 - TIM1_CCJ3:0]

WTIMERO with DTI WTIMO_CCJ[2:0], WTIMO_CDTI[2:0]
WTIMER1 - WTIM1_CCJ[3:0]
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EFM32JG12 Family Data Sheet
Electrical Specifications

4. Electrical Specifications

4.1 Electrical Characteristics

All electrical parameters in all tables are specified under the following conditions, unless stated otherwise:
» Typical values are based on Taug=25 °C and Vpp= 3.3 V, by production test and/or technology characterization.
* Minimum and maximum values represent the worst conditions across supply voltage, process variation, and operating temperature,
unless stated otherwise.

Refer to 4.1.2.1 General Operating Conditions for more details about operational supply and temperature limits.

4.1.1 Absolute Maximum Ratings

Stresses above those listed below may cause permanent damage to the device. This is a stress rating only and functional operation of
the devices at those or any other conditions above those indicated in the operation listings of this specification is not implied. Exposure
to maximum rating conditions for extended periods may affect device reliability. For more information on the available quality and relia-
bility data, see the Quality and Reliability Monitor Report at http://www.silabs.com/support/quality/pages/default.aspx.

Table 4.1. Absolute Maximum Ratings

Parameter Test Condition
Storage temperature range | Tstg -50 — 150 °C
Voltage on any supply pin VDDMAX -0.3 — 3.8 \%
Voltage ramp rate on any VDDRAMPMAX — — 1 V/us
supply pin
DC voltage on any GPIO pin | VpigpIN 5V tolerant GPIO pins’ -0.3 — Min of 5.25 \%
and IOVDD
+2
Non-5V tolerant GPIO pins -0.3 — IOVDD+0.3
Voltage on HFXO pins VHEXOPIN -0.3 — 1.4
Total current into VDD power | lyppmax Source — — 200 mA
lines
Total current into VSS lyssmax Sink — — 200 mA
ground lines
Sink — — 200 mA
Current per 1/O pin llomax Sink — — 50 mA
Source — — 50 mA
Current for all I/O pins lloALLMAX Sink — — 200 mA
Source — — 200 mA
Junction temperature Ty -G grade devices -40 — 105 °C
-l grade devices -40 — 125 °C
Note:
1.When a GPIO pin is routed to the analog module through the APORT, the maximum voltage = IOVDD.
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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.

Parameter

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

Test Condition

Current consumption in EMO | IacTivE 38.4 MHz crystal, CPU running 126 — WA/MHz
mode with all peripherals dis- while loop from flash'
abled
38 MHz HFRCO, CPU running 99 — WA/MHz
Prime from flash
38 MHz HFRCO, CPU running 99 TBD YA/MHz
while loop from flash
38 MHz HFRCO, CPU running 124 — WA/MHz
CoreMark from flash
26 MHz HFRCO, CPU running 102 TBD WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running 280 TBD WA/MHZz
while loop from flash
Current consumption in EMO | IacTive_vs 19 MHz HFRCO, CPU running 88 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling -
enabled 1 MHz HFRCO, CPU running 234 — WA/MHz
while loop from flash
Current consumption in EM1 | Igm4 38.4 MHz crystal' 76 — WA/MHz
mode with all peripherals dis-
abled 38 MHz HFRCO 50 TBD YA/MHz
26 MHz HFRCO 52 TBD WA/MHz
1 MHz HFRCO 230 TBD YA/MHz
Current consumption in EM1 | lem1_vs 19 MHz HFRCO 47 — WA/MHZz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO 193 - HA/MHz
enabled
Current consumption in EM2 | lgm2_vs Full 256 kB RAM retention and 29 — MA
mode, with votage scaling RTCC running from LFXO
enabled.
Full 256 kB RAM retention and 3.2 — MA
RTCC running from LFRCO
16 kB (1 bank) RAM retention and 21 TBD pA
RTCC running from LFRCO?2
Current consumption in EM3 | lgm3 vs Full 256 kB RAM retention and 2.56 TBD A
mode, with voltage scaling CRYOTIMER running from ULFR-
enabled. CcO
Current consumption in lEM4H_vs 128 byte RAM retention, RTCC 1.0 — MA
EM4H mode, with voltage running from LFXO
scaling enabled.
128 byte RAM retention, CRYO- 0.45 — MA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC 0.43 TBD HA

silabs.com | Building a more connected world.
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Parameter Test Condition

Current consumption in lemas No RAM retention, no RTCC — 0.07 TBD MA
EM4S mode

Note:

1.CMU_HFXOCTRL_LOWPOWER=1.
2.CMU_LFRCOCTRL_ENVREF = 1, CMU_LFRCOCTRL_VREFUPDATE = 1

silabs.com | Building a more connected world. Preliminary Rev. 0.5 | 19




EFM32JG12 Family Data Sheet
Electrical Specifications

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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4.1.9 Flash Memory Characteristics3

Table 4.16. Flash Memory Characteristics®

Parameter Test Condition
Flash erase cycles before ECrLAsH 10000 — — cycles
failure
Flash data retention RETFLASH Tamg <85 °C 10 — — years
Tave S 125 °C 10 — — years
Word (32-bit) programming | tw_proG 20 244 30 us
time
Page erase time tPERASE 20 26.4 35 ms
Mass erase time' tMERASE 20 26.5 35 ms
Device erase time?2 tERASE Tave =85 °C — 69 100 ms
Tamg £125°C — 69 110 ms

Page erase current? IERASE — — 1.6 mA
Write current? lwrITE — — 3.8 mA
Supply voltage during flash | VL asH 1.62 — TBD \%
erase and write
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.
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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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Parameter Symbol Test Condition Min Typ Max Unit
Open-loop gain GoL DRIVESTRENGTH =3 — 135 — dB
DRIVESTRENGTH =2 — 137 — dB
DRIVESTRENGTH =1 — 121 — dB
DRIVESTRENGTH =0 — 109 — dB
Loop unit-gain frequency7 UGF DRIVESTRENGTH = 3, Buffer — 3.38 — MHz
connection
DRIVESTRENGTH = 2, Buffer — 0.9 — MHz
connection
DRIVESTRENGTH = 1, Buffer — 132 — kHz
connection
DRIVESTRENGTH = 0, Buffer — 34 — kHz
connection
DRIVESTRENGTH = 3, 3x Gain — 2.57 — MHz
connection
DRIVESTRENGTH = 2, 3x Gain — 0.71 — MHz
connection
DRIVESTRENGTH =1, 3x Gain — 113 — kHz
connection
DRIVESTRENGTH = 0, 3x Gain — 28 — kHz
connection
Phase margin PM DRIVESTRENGTH = 3, Buffer — 67 — °
connection
DRIVESTRENGTH = 2, Buffer — 69 — °
connection
DRIVESTRENGTH = 1, Buffer — 63 — °
connection
DRIVESTRENGTH = 0, Buffer — 68 — °
connection
Output voltage noise NouT DRIVESTRENGTH = 3, Buffer — 146 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 2, Buffer — 163 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 1, Buffer — 170 — uVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 0, Buffer — 176 — puVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 3, 3x Gain — 313 — pMVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH = 2, 3x Gain — 271 — pVrms
connection, 10 Hz - 10 MHz
DRIVESTRENGTH =1, 3x Gain — 247 — pMVrms
connection, 10 Hz - 1 MHz
DRIVESTRENGTH = 0, 3x Gain — 245 — puVrms
connection, 10 Hz - 1 MHz
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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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EM3, 256kB RAM Retention,

5 EM2, RTCC running from LFRCO, T=25C 5 CRYOTIMER from ULFRCO, T=25C
I I — No DCD&Z, 16kB RAM Retlention I I I — No DCIZI)C
—— No DCDC, 256kB RAM Retention —— DCDC to DVDD

DCDC to DVDD,

16kB RAM Retention
DCDC to DVDD,
256kB RAM Retention

Supply Current (uA)
Supply Current (uA)
N
I
/

0 I I I I 0 I I I I
2.0 2.5 3.0 3.5 2.0 2.5 3.0 3.5

Supply Voltage (V) Supply Voltage (V)

EM4H, 256kB RAM Retention,

RTCC from LFXO, T=25C EM4S, T=25C
2.0 r r r r 0.20 r r r I
— No DCDC — No DCDC
— DCDC to DVDD —— DCDC to DVDD
15F ] ] ] _ 0.15 } ] ] ] _
< <
2 2
€ €
o o
5 1.0 . . . E 5 0.10
O O
> >
o —_— a
o [oR
> >
w0 w0
05 . . . e 0.05
00 | | | | 000 | | | |
2.0 2.5 3.0 3.5 2.0 2.5 3.0 3.5
Supply Voltage (V) Supply Voltage (V)

Figure 4.7. EM2, EM3, EM4H and EM4S Typical Supply Current vs. Supply
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4.2.2 DC-DC Converter
Default test conditions: CCM mode, LDCDC = 4.7 yH, CDCDC =4.7 yF, VDCDC_I=3.3V, VDCDC_0=1.8V, FDCDC_LN =7 MHz

Efficiency vs. Load Current, Relative Output Droop vs. Load Current,
%0 Low Power Mode 5 Low Power Mode
T T T T T T T T T T T T T T T T T T T TUHH T T T T T T T T

Efficiency (%)

|
Relative Output Droop (mV)

65 || — LpcmpBiAS=3] | i — LPCMPBIAS=31} 1{}]] -
—— LPCMPBIAS=2 —— LPCMPBIAS=2
—— LPCMPBIAS=1 —— LPCMPBIAS=1
— LPCMPBIAS=0 — LPCMPBIAS=0
60 Tl 0l el el _25 Tl 00l el el
107 101! 10° 10! 107 101! 10° 10!
Load Current (mA) Load Current (mA)
Efficiency vs. Load Current,
100 Low Noise Mode - Bypass Switch Ron vs. Supply Voltage
— I-Ileavy; DI’IiVeI [11] I I [ TT111H ' I I I I-— Ron
—— Medium Drive
90 Light Drive
1.8 | ! ! ! ! i
80
70 2 16 i
>
§ 60 é
S C
E 50 S L4t .
40
1.2 } -
30
20 " " el " " gl 10 L L L L
10° 10! 102 1.5 2.0 2.5 3.0 3.5 4.0
Load Current (mA) VREGVDD (V)

Figure 4.8. DC-DC Converter Typical Performance Characteristics
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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 EFM32JG12
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. EFM32JG12 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 EFM32JG12 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. EFM32JG12 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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silabs.com | Building a more connected world.



http://www.silabs.com/32bit-appnotes

EFM32JG12 Family Data Sheet

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

silabs.com | Building a more connected world.

Preliminary Rev. 0.5 | 65




EFM32JG12 Family Data Sheet

Pin Definitions

Pin

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

WTIMO CCO #11 US2_TX #10 US2_RX
= #9 US2_CLK #8
WTIMO_CC1 #9
— US2_CS #7 US2_CTS
WTIMO_CC2 #7
- #6 US2_RTS #5
WTIMO_CDTIO #3 US3_TX #11 US3_RX
E13 PB7 BUSCY BUSDX WTIMO_CDTI1 #1 — o ETM_TD2 #2
#10 US3_CLK #9
PCNT1_SOIN #7
- US3_CS #8 US3_CTS
PCNT1_S1IN #6
- #7 US3_RTS #6
PCNT2_SOIN #7
PCNT2_S1IN #6 12C1_SDA #7
- 12C1_SCL #6
US2_TX #31 US2_RX
#30 US2_CLK #29
US2_CS #28 US2_CTS
PCNT1_SOIN #31 #27 US2_RTS #26
F1 PK?2 PCNT1_S1IN #30 US3_TX #31 US3_RX
PCNT2_SOIN #31 #30 US3_CLK #29
PCNT2_S1IN #30 US3_CS #28 US3_CTS
#27 US3_RTS #26
12C1_SDA #31
12C1_SCL #30
F2 IOVDD Digital 10 power supply .
F5 VSS Ground
F6 VSS Ground
F7 VSS Ground
F8 VSS Ground
F9 VSS Ground
F11 IOVDD Digital 10 power supply .
WTIMO_CCO #10 US2_TX #9 US2_RX #8
WTIMO_CC1 #8 US2_CLK#7 US2_CS
WTIMO_CC2 #6 #6 US2_CTS #5
WTIMO_CDTIO #2 US2_RTS #4 US3_TX
F12 PB6 BUSDY BUSCX WTIMO_CDTI1 #0 #10 US3_RX #9 CIQ"TL;/TCTL[';'O#?
PCNT1_SOIN #6 US3_CLK #8 US3_CS -
PCNT1_S1IN #5 #7 US3_CTS #6
PCNT2_SOIN #6 US3_RTS #5 12C1_SDA
PCNT2_S1IN #5 #6 12C1_SCL #5
US2_TX #8 US2_RX #7
US2_CLK #6 US2_CS
PONT1SON#5 | |, e e s T
F13 PI3 BUSADCOY BU- PCNT1_S1IN #4 49 US3 RX #8 LES_ALTEX7
SADCOX PCNT2_SOIN #5 - ETM_TDO #2
PCNT2 S1IN #4 US3_CLK #7 US3_CS
- #6 US3_CTS #5
US3_RTS #4 12C1_SDA
#512C1_SCL #4
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Pin Definitions

Pin

Pin Name

BUSADCOY BU-

Pin Alternate Functionality / Description

Timers

Communication

US2_TX #5 US2_RX #4
US2_CLK #3 US2_CS

G13 PIO SADCOX #2 US2_CTS #1 LES_ALTEX4
US2 RTS #0
TIMO_CCO #31
TIMO_CC1 #30
TIMO_CC2 #29 US0_TX #31 USO_RX
TIMO_CDTIO #28 #30 USO_CLK #29
TIMO_CDTI #27 | USO_CS #28 USO_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
H1 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#25 LE- | #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
TIMO_CCO #30
TIMO_CC1 #29
TIMO_CC2 #28 US0_TX #30 USO_RX
TIMO_CDTIO #27 #29 USO_CLK #28
TIMO_CDTI1 #26 | USO_CS #27 USO_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 #27 426 US1_RTS #25 #5 PRS_CH2 #4
H2 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
H5 VSS Ground
H6 VSS Ground
H7 VSS Ground
H8 VSS Ground
H9 VSS Ground
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Alternate LOCATION
Functionality 12 - 15 16 -19 24 - 27 28 - 31 Description
0: PD10 |4:PD14 |8:PB6 12: PB10 |16: PCO |20: PC4 |24:PF13 |28: PK1
US3 CLK 1: PD11 |5:PD15 |9:PB7 13: PB11 [17: PC1 |21: PC5 |25:PF14 [29: PK2 |USART3 clock in-
- 2: PD12 |6:PI2 10: PB8 |14:PJ14 [18:PC2 |22:PF11 |26: PF15 |30: PD8 |put/output.
3:PD13 |7:PI3 11: PB9 |15:PJ15 |19: PC3 |23:PF12 |27: PKO |31:PD9
0: PD11 | 4:PD15 |8:PB7 12: PB11 |16: PC1 |20: PC5 |24:PF14 |28:PK2
US3 CS 1: PD12 |5:PI2 9: PB8 13: PJ14 |17: PC2 |21: PF11 |25: PF15 |29: PD8 |USARTS chip se-
- 2:PD13 |6:PI3 10: PB9 |14:PJ15 |18: PC3 |22: PF12 |26: PKO |30: PD9 |lectinput/output.
3:PD14 |7:PB6 11: PB10 |15: PCO [19:PC4 |23:PF13 |27:PK1 31: PD10
0: PD12 |4:PI2 8: PB8 12: PJ14 |16: PC2 |20: PF11 |24: PF15 |28: PD8
US3 CTS 1:PD13 |5:PI3  |9:PB9  |13:PJ15 |17:PC3 |21:PF12 |25:PKO |29: PD9 LSJS:QRJ;EV:Z?LW
- 2: PD14 |6:PB6 10: PB10 |14: PCO [18:PC4 |22: PF13 |26: PK1 30: PD10 flow control input
3: PD15 |7:PB7 11: PB11 | 15: PC1 19: PC5 |23:PF14 |27:PK2 |31:PD11 put.
0: PD13  |4:PI3 8: PB9 12: PJ15 |16: PC3 |20: PF12 |24: PKO |28:PD9 USART3 Request
US3 RTS 1: PD14 | 5: PB6 9:PB10 |13:PCO |17:PC4 |21:PF13 |25:PK1 |29:PD10 To Send hargware
- 2: PD15 |6: PB7 10: PB11 |14: PC1 18: PC5 |22: PF14 |26: PK2 |30: PD11 flow control outout
3: PI2 7: PB8 11: PJ14 |15: PC2 |19: PF11 |23: PF15 |27:PD8 |31:PD12 put.
0: PD9 4:PD13 |8:PI3 12: PB9 |16: PJ15 [20: PC3 |24:PF12 |28: PKO |USART3 Asynchro-
1. PD10 |5:PD14 |9:PB6 13: PB10 [17: PCO |21:PC4 |25:PF13 |29: PK1 nous Receive.
2:PD11 |6:PD15 |10:PB7 |14:PB11 |18:PC1 |22:PC5 |26:PF14 |30: PK2
US3_RX 3:PD12 |7:PI2 11: PB8 |15:PJ14 |19: PC2 |23:PF11 |27:PF15 |31:PD8 |USART3 Synchro-
nous mode Master
Input / Slave Out-
put (MISO).
0: PD8 4: PD12 |8:PI2 12: PB8 |16:PJ14 |20: PC2 |24:PF11 |28: PF15 |USART3 Asynchro-
1: PD9 5:PD13 |9:PI3 13: PB9 |17: PJ15 |21: PC3 |25:PF12 [29: PKO |nous Transmit. Al-
2: PD10 |6:PD14 |10: PB6 14: PB10 |18: PCO |22:PC4 |26:PF13 |30: PK1 so used as receive
3:PD11 |7:PD15 |11:PB7 |15:PB11 |19:PC1 |23:PC5 |[27:PF14 |31:PK2 |inputin half duplex
US3 TX communication.
USART3 Synchro-
nous mode Master
Output / Slave In-
put (MOSI).
0: PA1 Digital to analog
VDACO EXT converter VDACO
- external reference
input pin.
0: PA3 Digital to Analog
VDACO_OUTO0/ Converter DACO
OPAO_OUT output channel
number 0.
0: PA5 Digital to Analog
VDACO_OUTOAL 1: PD13 Converter DACO al-
T/ OPAO_OUT- ) ;
2: PD15 ternative output for
ALT
channel 0.
0: PD14 Digital to Analog
VDACO_OUT1/ Converter DACO
OPA1_OUT output channel
number 1.
0: PD12 Digital to Analog
VDACO_OUT1AL 1: PA2 Converter DACO al-
T/OPA1_OUT- ) .
ALT 2: PA4 ternative output for

channel 1.
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Table 6.7. ACMP1 Bus and Pin Mapping

00d 00d 8dd 8dd
10d 10d 6dd 6dd
¢od ¢od oLad oLad
€0d €0d liad ldad
¥Od ¥Od ¢ldd c¢idd
G0d ¢od €lad €lad
vird vird 90d 90d ¥idd vidd
Sird Sird 1,0d 1,0d Siad Siad
80d 80d ovd ovd
60d 60d Ivd Ivd
0L0d 0L0d cvd cvd
110d 110d €vd €vd
vvd vvd
Svd Svd
9vd ovd
Lvd Lvd
04d 04d
ldd ldd
¢4dd ¢dd
€4d €4d
vdd vdd
G4d G4d
94d 94d 94d 9dd
/4d /4d .94 ,49d
8dd 84d 8dd 8dd
64d 64d 64d 649d
oldd oLdd oLad olLad
bldd bidd l1ad l1ad
¢ldd cldd clad clad
€ldd €ldd €ldad €ldad
vidd vidd vidd viad
Gldd Sldd Slad Siad
X1dNOVSNA | ALdINDOVYSNE | XvsSNnd AVSNd Xdasnd Adsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdV | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV
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EFM32JG12 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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