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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 ~ 85°C (TA)

Surface Mount

48-VFQFN Exposed Pad

48-QFN (7x7)
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EFM32JG12 Family Data Sheet

1. Feature List

The EFM32JG12 highlighted features are listed below.
+ ARM Cortex-M3 CPU platform
» High performance 32-bit processor @ up to 40 MHz
* 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 yA EM4H Hibernate Mode (128 byte RAM retention)
* Up to 1024 kB flash program memory

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

» Configurable push-pull, open-drain, pull-up/down, input fil-
ter, drive strength

» Configurable peripheral I/O locations
» Asynchronous external interrupts
» Output state retention and wake-up from Shutoff Mode
+ Hardware Cryptography
* AES 128/256-bit keys
+ ECC B/K163, B/K233, P192, P224, P256
* SHA-1 and SHA-2 (SHA-224 and SHA-256)
* True random number generator (TRNG)
» Security Management Unit (SMU)
* Fine-grained access control for on-chip peripherals
* Timers/Counters
« 2x 16-bit Timer/Counter
* 3 + 4 Compare/Capture/PWM channels
» 2x 32-bit Timer/Counter
» 3 + 4 Compare/Capture/PWM channels
» 1x 32-bit Real Time Counter and Calendar

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

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

* 8 Channel DMA Controller

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

« Communication Interfaces

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

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

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

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

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

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

+ 2-pin Serial Wire Debug interface

* 1-pin Serial Wire Viewer

» JTAG (programming only)

» Embedded Trace Macrocell (ETM)
» Wide Operating Range

* 1.8 Vto 3.8 V single power supply

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

» Standard (-40 °C to 85 °C Taug) and Extended (-40 °C to
125 °C T,) temperature grades available
+ Packages
* 7 mm x 7 mm QFN48
e 7 mm x 7 mm BGA125
* Pre-Programmed UART Bootloader
* Full Software Support
+ CMSIS register definitions
» Low-power Hardware Abstraction Layer (HAL)
» Portable software components
* Third-party middleware
» Free and available example code
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3. System Overview

3.1 Introduction

The EFM32JG12 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 EFM32JG12 Reference Manual.

A block diagram of the EFM32JG12 family is shown in Figure 3.1 Detailed EFM32JG12 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 EFM32JG12 Block Diagram
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3.8.3 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits at up to 1 Msps. The output
sample resolution is configurable and additional resolution is possible using integrated hardware for averaging over multiple samples.
The ADC includes integrated voltage references and an integrated temperature sensor. Inputs are selectable from a wide range of
sources, including pins configurable as either single-ended or differential.

3.8.4 Capacitive Sense (CSEN)

The CSEN module is a dedicated Capacitive Sensing block for implementing touch-sensitive user interface elements such a switches
and sliders. The module can be configured to take measurements on a single port pin or scan through multiple pins and store results to
memory through DMA. Several channels can also be shorted together to measure the combined capacitance or implement wake-on-
touch from very low energy modes. Hardware includes a digital accumulator and an averaging filter, as well as digital threshold compa-
rators to reduce software overhead.

3.8.5 Digital to Analog Current Converter (IDAC)

The Digital to Analog Current Converter can source or sink a configurable constant current. This current can be driven on an output pin
or routed to the selected ADC input pin for capacitive sensing. The full-scale current is programmable between 0.05 pA and 64 pA with
several ranges consisting of various step sizes.

3.8.6 Digital to Analog Converter (VDAC)

The Digital to Analog Converter (VDAC) can convert a digital value to an analog output voltage. The VDAC is a fully differential, 500
ksps, 12-bit converter. The opamps are used in conjunction with the VDAC, to provide output buffering. One opamp is used per single-
ended channel, or two opamps are used to provide differential outputs. The VDAC may be used for a number of different applications
such as sensor interfaces or sound output. The VDAC can generate high-resolution analog signals while the MCU is operating at low
frequencies and with low total power consumption. Using DMA and a timer, the VDAC can be used to generate waveforms without any
CPU intervention. The VDAC is available in all energy modes down to and including EM3.

3.8.7 Operational Amplifiers

The three opamps are low power amplifiers with a high degree of flexibility targeting a wide variety of standard opamp application
areas. With flexible built-in programming for gain and interconnection they can be configured to support multiple common opamp func-
tions. All pins are also available externally for filter configurations. Each opamp has a rail to rail input and a rail to rail output. They can
be used in conjunction with the VDAC module or in stand-alone configurations. The opamps save energy, PCB space, and cost as
compared with standalone opamps because they are integrated on-chip.

3.9 Reset Management Unit (RMU)

The RMU is responsible for handling reset of the EFM32JG12. A wide range of reset sources are available, including several power
supply monitors, pin reset, software controlled reset, core lockup reset, and watchdog reset.

3.10 Core and Memory

3.10.1 Processor Core

The ARM Cortex-M processor includes a 32-bit RISC processor integrating the following features and tasks in the system:
* ARM Cortex-M3 RISC processor achieving 1.25 Dhrystone MIPS/MHz
» Memory Protection Unit (MPU) supporting up to 8 memory segments
» Embedded Trace Macrocell (ETM) for real-time trace and debug
* Up to 1024 kB flash program memory
* Dual-bank memory with read-while-write support
* Up to 256 kB RAM data memory
» Configuration and event handling of all modules
» 2-pin Serial-Wire debug interface
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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 EMO | IacTivE 38.4 MHz crystal, CPU running — 126 — YA/MHz
mode with all peripherals dis- while loop from flash'
abled
38 MHz HFRCO, CPU running — 99 — UA/MHz
Prime from flash
38 MHz HFRCO, CPU running — 99 — WA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 124 — WA/MHZz
CoreMark from flash
26 MHz HFRCO, CPU running — 102 — WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running — 277 — WA/MHz
while loop from flash
Current consumption in EMO | IacTive_vs 19 MHz HFRCO, CPU running — 87 — WA/MHz
mode with all peripherals dis- while loop from flash
abled and voltage scaling -
enabled 1 MHz HFRCO, CPU running — 231 — 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 — WA/MHz
26 MHz HFRCO — 52 — WA/MHz
1 MHz HFRCO — 227 — YA/MHz
Current consumption in EM1 | Igm1 vs 19 MHz HFRCO — 47 — WA/MHz
mode with all peripherals dis-
abled and voltage scaling 1 MHz HFRCO — 190 — HA/MHz
enabled
Current consumption in EM2 | lgm2_vs Full 256 kB RAM retention and — 2.8 — A
mode, with votage scaling RTCC running from LFXO
enabled.
Full 256 kB RAM retention and — 3.0 — MA
RTCC running from LFRCO
16 kB (1 bank) RAM retention and — 1.9 — uA
RTCC running from LFRCO?2
Current consumption in EM3 | lgm3 vs Full 256 kB RAM retention and — 2.47 — MA
mode, with voltage scaling CRYOTIMER running from ULFR-
enabled. CO
Current consumption in lEM4H_vs 128 byte RAM retention, RTCC — 0.91 — A
EM4H mode, with voltage running from LFXO
scaling enabled.
128 byte RAM retention, CRYO- — 0.35 — HA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC — 0.35 — MA
Current consumption in lEmas no RAM retention, no RTCC — 0.04 — A
EM4S mode
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Parameter Symbol Test Condition Min Typ Max Unit
Hysteresis (Vem =125V, | VacmpHYST HYSTSELS = HYSTO TBD — TBD mv
gt E?)G =010, FULL- HYSTSELS = HYSTH TBD 18 TBD mv
HYSTSELS = HYST2 TBD 32 TBD mV
HYSTSEL® = HYST3 TBD 44 TBD mV
HYSTSEL® = HYST4 TBD 55 TBD mV
HYSTSELS® = HYST5 TBD 65 TBD mV
HYSTSEL® = HYST6 TBD 7 TBD mV
HYSTSELS® = HYST7 TBD 86 TBD mV
HYSTSEL® = HYSTS8 TBD — TBD mV
HYSTSELS = HYST9 TBD -18 TBD mV
HYSTSELS = HYST10 TBD -32 TBD mV
HYSTSEL® = HYST11 TBD -43 TBD mV
HYSTSELS = HYST12 TBD -54 TBD mV
HYSTSELS = HYST13 TBD -64 TBD mV
HYSTSELS = HYST14 TBD -74 TBD mV
HYSTSELS = HYST15 TBD -85 TBD mV
Comparator delay tACMPDELAY BIASPROG* = 1, FULLBIAS?* = 0 — 30 — us
BIQSPROG"’ = 0x10, FULLBIAS* — 3.7 — Us
BI;ASPROG"' = 0x02, FULLBIAS* — 360 — ns
BI;ASPROG"' = 0x20, FULLBIAS* — 35 — ns
Offset voltage VACMPOFFSET B|1ASPROG4 =0x10, FULLBIAS* TBD — TBD mV
Reference voltage V ACMPREE Internal 1.25 V reference TBD 1.25 TBD
Internal 2.5 V reference TBD 25 TBD
Capacitive sense internal re- | Rcsres CSRESSELf =0 — inf — kQ
sistance
CSRESSEL® =1 — 15 — kQ
CSRESSELS =2 — 27 — kQ
CSRESSELS =3 — 39 — kQ
CSRESSELS =4 — 51 — kQ
CSRESSEL® =5 — 102 — kQ
CSRESSEL® =6 — 164 — kQ
CSRESSELS =7 — 239 — kQ
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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, C_oap = 75 pF with OUTSCALE = 0, or C_pap = 37.5 pF with OUTSCALE = 1. Unit gain buffer and 3X-gain connection as

specified in table footnotes® 1.

Table 4.24. Operational Amplifier (OPAMP)

Parameter Test Condition
Supply voltage Vopa HCMDIS = 0, Rail-to-rail input 2 — 3.8 \%
range
HCMDIS =1 1.62 — 3.8
Input voltage VIN HCMDIS = 0, Rail-to-rail input Vyss — Vopa
range
HCMDIS = 1 Vyss — Vopa-1.2 Vv
Input impedance Rin 100 — — MQ
Output voltage VouTt Vyss — Vopa \%
Load capacitance? CLoaD OUTSCALE =0 — — 75 pF
OUTSCALE =1 — — 37.5 pF
Output impedance Rout DRIVESTRENGTH =2o0r 3,04V — 0.25 — Q

<Vout<Vopa-04V,-8mA<
lout < 8 mA, Buffer connection,
Full supply range

DRIVESTRENGTH=00r 1,04V — 0.6 — Q
< VouTt £Vopa-0.4V,-400 pA <
louTt <400 pA, Buffer connection,
Full supply range

DRIVESTRENGTH =2o0r 3,0.1V — 0.4 — Q
<Vout<£Vopa-0.1V,-2mA<
lout <2 mA, Buffer connection,
Full supply range

DRIVESTRENGTH=00r1,0.1V — 1 — Q
< Vout £Vopa-0.1V,-100 pA <
louTt < 100 pA, Buffer connection,
Full supply range

Internal closed-loop gain GeL 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- — 580 — |JA
SCALE=0
DRIVESTRENGTH =2, OUT- — 176 — MA
SCALE =0
DRIVESTRENGTH =1, OUT- — 13 — A
SCALE =0
DRIVESTRENGTH =0, OUT- — 4.7 — HA
SCALE =0
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4.1.20.2 12C Fast-mode (Fm)?

Table 4.28. 12C Fast-mode (Fm)?

Parameter Symbol Test Condition Min Typ Max Unit
SCL clock frequency? fscL 0 — 400 kHz
SCL clock low time tLow 1.3 — — us
SCL clock high time tHIGH 0.6 — — us
SDA set-up time tsu_pat 100 — — ns
SDA hold time3 tHp_DAT 100 — 900 ns
Repeated START condition | tsy sTa 0.6 — — us
set-up time
(Repeated) START condition | typ sTA 0.6 — — us
hold time
STOP condition set-up time | tsy_sTo 0.6 — — us
Bus free time between a tBUF 1.3 — — us
STOP and START condition
Note:

1.For CLHR set to 1 in the 12Cn_CTRL register.

2. For the minimum HFPERCLK frequency required in Fast-mode, refer to the 12C chapter in the reference manual.

3. The maximum SDA hold time (tnp paT) needs to be met only when the device does not stretch the low time of SCL (t_ow).
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Figure 4.5. EM2, EM3, EM4H and EM4S Typical Supply Current vs. Temperature
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Load Step Response in LN (CCM) mode

LN (CCM) and LP mode transition (load: 5mA) (Heavy Drive)
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Figure 4.9. DC-DC Converter Transition Waveforms
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Pin Definitions

Pin

Pin Alternate Functionality / Description

WTIMO_CC2 #11
WTIMO_CDTIO #7
WTIMO_CDTI #5

WTIMO_CDTI2 #3 LE-

TIMO_OUTO #6 LE-
TIMO_OUT1 #5
PCNTO_SOIN #6
PCNTO_S1IN #5

Pin Name Timers Communication
TIMO_CCO #4
TIMO_CC1 #3
TIMO_CC2 #2
TIMO_CDTIO #1 USO_TX #4 USO_RX #3
TIMO_CDTI1 #0 USO_CLK #2 USO_CS
TIMO_CDTI2 #31 #1 USO_CTS #0 PRS CH6 #4 PRS CH7
TIM1_CCO #4 USO_RTS #31 US1_TX - ”
VDACO_OUT1ALT / #3 PRS_CHS8 #2
- TIM1_CC1#3 #4 US1_RX #3 =
OPA1_OUTALT #2 PRS_CHS #1
29 PA4 = TIM1_CC2#2 US1_CLK#2 US1_CS o
BUSDY BUSCX ACMPO_O #4
OPAO N TIM1_CC3 #1 #1 US1_CTS #0 ACMP1 O #4
- WTIMO_CCO #4 US1_RTS #31 LES CH12
WTIMO_CC1 #2 LEUO_TX #4 LEUO_RX -
WTIMO_CC2 #0 LE- #3 12CO_SDA #4
TIMO_OUTO #4 LE- 12C0_SCL #3
TIMO_OUT1 #3
PCNTO_SOIN #4
PCNTO_S1IN #3
TIMO_CCO #5
TIMO_CC1 #4 USO_TX #5 USO_RX #4
TIMO_CC2 #3 USO_CLK#3 US0_CS
TIMO_CDTIO #2 #2 USO_CTS #1
TIMO_CDTH #1 USO_RTS #0 US1_TX
TIMO_CDTI2 #0 #5 US1_RX #4 PRSC?:/IIEIJgg&;}ggS#‘lCH7
TIM1_CCO #5 US1_CLK#3 US1_CS 44 PRS CH8 #3
VDACO_OUTOALT / TIM1_CC1 #4 #2 US1_CTS #1 PRS CHO #2
30 PAS5 OPAO_OUTALT #0 TIM1_CC2 #3 US1_RTS #0 US2_TX ACMPO O #5
BUSCY BUSDX TIM1_CC3 #2 #0 US2_RX #31 ACMP1 O #5
WTIMO_CCO #5 US2_CLK#30 US2_CS LES CH13 ETM TCLK
WTIMO_CC1 #3 #29 US2_CTS #28 - 4
WTIMO_CC2 #1 LE- US2_RTS #27
TIMO_OUTO #5 LE- LEUO_TX #5 LEUO_RX
TIMO_OUT1 #4 #4 12C0_SDA #5
PCNTO_SOIN #5 12C0_SCL #4
PCNTO_S1IN #4
TIMO_CCO #6
TIMO_CC1 #5
TIMO_CC2 #4 USO_TX #6 USO_RX #5
TIMO_CDTIO #3
- USO_CLK #4 USO_CS
TIMO_CDTI1 #2
- #3 USO_CTS #2
TIMO_CDTI2 #1
T USO_RTS #1 US1_TX
TIM1_CCO #6
TIM1 CC1 #5 #6 US1_RX #5
TIM1 CC2 #4 US1_CLK#4 US1_CS | PRS_CHG6 #6 PRS_CH7
BUSCY BUSDX TIM1_CC3 #3 #3 US1_CTS #2 #5 PRS_CHS8 #4
31 PB11 US1_RTS #1 US3_TX PRS_CH9 #3
OPA2_P WTIMO_CCO #15
- WTIMO CC1 #13 #15 US3_RX #14 ACMPO_O #6
- US3_CLK#13 US3_CS ACMP1_O #6

#12 US3_CTS #11
US3_RTS #10
LEUO_TX #6 LEUO_RX
#512C0_SDA #6
12C0_SCL #5
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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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Pin Definitions

Alternate

Functionality

LOCATION

12-15

16 - 19

20 -23

24 - 27

28 - 31

Description

DBG_SWCLKTCK

0: PFO

Debug-interface
Serial Wire clock
input and JTAG
Test Clock.

Note that this func-
tion is enabled to
the pin out of reset,
and has a built-in
pull down.

DBG_SWDIOTMS

0: PF1

Debug-interface
Serial Wire data in-
put / output and
JTAG Test Mode
Select.

Note that this func-
tion is enabled to
the pin out of reset,
and has a built-in

pull up.

DBG_SWO

1 PF2

:PB13
:PD15
:PC11

WN =20

Debug-interface
Serial Wire viewer
Output.

Note that this func-
tion is not enabled
after reset, and
must be enabled by
software to be
used.

DBG_TDI

0: PF3

Debug-interface
JTAG Test Data In.

Note that this func-
tion is enabled to
pin out of reset,
and has a built-in

pull up.

DBG_TDO

0: PF2

Debug-interface
JTAG Test Data
Out.

Note that this func-
tion is enabled to
pin out of reset.

ETM_TCLK

: PF8
: PA5
PI2

PC6

Embedded Trace
Module ETM clock .

ETM_TDO

PF9
PA6
PI3

PC7

Embedded Trace
Module ETM data
0.

ETM_TD1

PF10
PA7
- PB6
:PC8

N | W2 WMo

Embedded Trace
Module ETM data
1.
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EFM32JG12 Family Data Sheet
Pin Definitions

Alternate LOCATION
Functionality 12 - 15 16 -19 20 - 23 24 - 27 28 - 31 Description
0: PA1 4: PA5 8:PB14 |12: PC8 |16:PD9 |20: PD13 |24:PF1 |28: PF5
LEUO RX 1: PA2 5:PB11 |9:PB15 |13:PC9 |17: PD10 |21:PD14 |25:PF2 |29:PF6 |LEUARTO Receive
- 2: PA3 6:PB12 |10: PC6 |14:PC10 |18: PD11 |22: PD15 |26: PF3 |30: PF7 |input.
3: PA4 7:PB13 |11: PC7 |15:PC11 |19: PD12 |23: PFO |27: PF4 |31:PAO
0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20: PD12 |24:PFO |28: PF4 |LEUARTO Transmit
1: PA1 5: PAS 9:PB14 |13: PC8 |17:PD9 |21:PD13 |25: PF1 29: PF5 | output. Also used
LEUO_TX 2: PA2 6: PB11 10: PB15 |14: PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6 |as receive inputin
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23: PD15 |27: PF3 |31: PF7 |half duplex commu-
nication.
0: PB14 Low Frequency
Crystal (typically
32.768 kHz) nega-
LFXTAL_N tive pin. Also used
as an optional ex-
ternal clock input
pin.
0: PB15 Low Frequency
Crystal (typically
LFXTAL_P 32.768 kHz) posi-
tive pin.
0-PA4 Operational Amplifi-
OPAO_N er 0 external nega-
tive input.
0-PA2 Operational Amplifi-
OPAOQ_P er 0 external posi-
tive input.
0-PD15 Operational Amplifi-
OPA1_N er 1 external nega-
tive input.
0-PD13 Operational Amplifi-
OPA1_P er 1 external posi-
tive input.
0-PB13 Operational Amplifi-
OPA2_N er 2 external nega-
tive input.
0: PB12
OPA2_OUT Operational Amplifi-
er 2 output.
(1) gg?o Operational Amplifi-
OPA2_OUTALT ) er 2 alternative out-
put.
0-PB11 Operational Amplifi-
OPA2_P er 2 external posi-
tive input.
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EFM32JG12 Family Data Sheet

Pin Definitions

Table 6.9. CSEN Bus and Pin Mapping

CEXT

00d 8dd 00d 8dd
10d 6dd 10d 6dd
¢od oLad ¢od oLad
€0d ldad €0d ldd
¥Od c¢idd ¥Od ¢ldd
God €iLdd G0d €idd
90d vidd 90d ¥idd
1,0d Sidd 1,0d Sidd
80d ovd 80d ovd
60d lvd 60d lvd
0L0d cvd 0L0d cvd
110d €vd 110d €vd
vvd vvd
Svd Svd
ovd 9vd
/vd /vd
04d 04d
ldd ldd
¢dd ¢dd
€4d €4d
vdd ¥4d
G4d G4d
94d 9dd 94d 94d
/4d /9d /4d ,9d
84d 8dd 84d 8dd
64d 64d 64d 64dd
oldd oLad olLdd olLad
bidd lldd bldd l1dd
cldd clad cldd clad
€ldd €lad €ldd €lad
vidd viad m vidd viad
Gldd Sldd ﬁ_ Sldd Slad
Xvsngd AvSNnd Xosnd AOSNnd ﬁ Xgasngd Adsnd Xasnd Adsnd
X11d0dV | ALLHOdY | XELHOdVY | AELHOdY ﬁ X21d0dV | ACLHOdV | XV1dOdV | AVLHOdY

Table 6.10. IDACO Bus and Pin Mapping

8dd
6dd
olad
ldad
¢ldd
€1dd
7idd
Siad
ovd
Ivd
¢vd
€vd
yvd
Svd
ovd
/vd
94dd
,9d
8dd
649d
olad
l1dd
clad
€l4ad
viad
Slad
Xosnd AOsSNd
X1140dV | ALLHOdV
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EFM32JG12 Family Data Sheet

Pin Definitions

OPA2_OUT

00d 8ad 00d 8ad 00d 8ad
10d 6ad 10d 6ad 10d 6ad
zod oiad zod oLad zod olad
€0d L1ad €0d ad €0d Lad
¥0d ziad ¥0d ziad ¥0d ziad
§0d elad §0d €Lad §0d elad
90d viad 90d viad 90d viad
L0d siad L0d slad L0d siad
80d ovd 80d ovd 80d ovd
60d Ivd 60d A2 60d Lvd
0L0d Zvd 0L0d Zvd 0L0d Zvd
110d evd 110d evd 110d evd
vvd vvd vvd
Svd Svd Svd
ovd ovd ovd
Lvd Lvd Lvd
04d 04d 04d
b4d b4d b4d
Z4d Z4d Z4d
€4d €4d €4d
4d 4d 4d
G4d G4d G4d
94d 9ad 94d 99d 94d 9ad
L4d L9d L4d /ad L4d L9d
84d 8dd 84d 8dd 84d 8ad
64d 69d 64d 69d 64d 69d
(JEE oLad JEE] olad - 0ldd oLad
R Liad bldd Lad w_ R Llad
Zldd ziad Zlad z1ad m Zldd z1ad
€ldd eLad €Ldd elad |9 eldd eLad
ldd vlad ldd ylad m ldd vlad
Gldd slad o §ldd slad w_ Gldd slad
AvSNg | Adsng | AOSNd | Adsng | §  Xvsnd | xdsng = XOsnd | Xdsnd | Q| AvSng | Adsng | AOsng | Adsnd
ALLHOdY | AZLHOAY | ASLHOdY | APLHOdY | & | X1 LHOdY | XZLHOAY | XELHOdY | XpLHOdY | S | ALLMOdY | AZLHOdY | AELHOdY | A¥LHOAY
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EFM32JG12 Family Data Sheet

Pin Definitions

VDACO0_OUT1/OPA1_OUT

00d 8dd
10d 6dd
¢0d olad
€0d lidad
¥0d ¢ldd
SOd €lad
90d ¥idd
1,0d Siad
80d ovd
60d Ivd
0L0d cvd
110d €vd
yvd
Svd
9vd
/vd
04d
bdd
¢dd
€4d
ydd
Gdd
94d 94d
,d4d /9d
8dd 8dd
6dd 64d
oLdd olad
bidd llad
cldd cldad
€ldd €lad
vidd viad
Gldd Sldad
AvsSnd Agsnd AdSNnd Adsnd
ALLHOdVY | ACLHOdVY | ACLHOdY | AV1HOdY
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EFM32JG12 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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EFM32JG12 Family Data Sheet
BGA125 Package Specifications

7.2 BGA125 PCB Land Pattern
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Figure 7.2. BGA125 PCB Land Pattern Drawing
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EFM32JG12 Family Data Sheet
QFN48 Package Specifications

8.2 QFN48 PCB Land Pattern
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