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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"

Discontinued at Digi-Key

ARM® Cortex®-M3

32-Bit Single-Core

40MHz

12C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
20

128KB (128K x 8)

FLASH

32K x 8

1.85V ~ 3.8V

A/D 20x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

32-VFQFN Exposed Pad

32-QFN (5x5)
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3.2 Power

The EFM32JG1 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 capacitor.

AVDD and VREGVDD need to be 1.85 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 com-
ponents, 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 EM3, 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.

3.3 General Purpose Input/Output (GPIO)

EFM32JG1 has up to 32 General Purpose Input/Output pins. Each GPIO pin can be individually configured as either an output or input.
More advanced configurations including open-drain, open-source, and glitch-filtering can be configured for each individual GPIO pin.
The GPIO pins can be overridden by peripheral connections, like SPI communication. Each peripheral connection can be routed to sev-
eral GPIO pins on the device. The input value of a GPIO pin can be routed through the Peripheral Reflex System to other peripherals.
The GPIO subsystem supports asynchronous external pin interrupts.

3.4 Clocking

3.4.1 Clock Management Unit (CMU)

The Clock Management Unit controls oscillators and clocks in the EFM32JG1. Individual enabling and disabling of clocks to all periph-
eral modules is performed by the CMU. The CMU also controls enabling and configuration of the oscillators. A high degree of flexibility
allows software to optimize energy consumption in any specific application by minimizing power dissipation in unused peripherals and
oscillators.

3.4.2 Internal and External Oscillators

The EFM32JG1 supports two crystal oscillators and fully integrates four RC oscillators, listed below.

» A high frequency crystal oscillator (HFXO) with integrated load capacitors, tunable in small steps, provides a precise timing refer-
ence for the MCU. Crystal frequencies in the range from 38 to 40 MHz are supported. An external clock source such as a TCXO can
also be applied to the HFXO input for improved accuracy over temperature.

* A 32.768 kHz crystal oscillator (LFXO) provides an accurate timing reference for low energy modes.

* An integrated high frequency RC oscillator (HFRCO) is available for the MCU system, when crystal accuracy is not required. The
HFRCO employs fast startup at minimal energy consumption combined with a wide frequency range.

* An integrated auxilliary high frequency RC oscillator (AUXHFRCO) is available for timing the general-purpose ADC and the Serial
Wire debug port with a wide frequency range.

» An integrated low frequency 32.768 kHz RC oscillator (LFRCO) can be used as a timing reference in low energy modes, when crys-
tal accuracy is not required.

» An integrated ultra-low frequency 1 kHz RC oscillator (ULFRCO) is available to provide a timing reference at the lowest energy con-
sumption in low energy modes.
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3.5 Counters/Timers and PWM

3.5.1 Timer/Counter (TIMER)

TIMER peripherals keep track of timing, count events, generate PWM outputs and trigger timed actions in other peripherals through the
PRS system. The core of each TIMER is a 16-bit counter with up to 4 compare/capture channels. Each channel is configurable in one
of three modes. In capture mode, the counter state is stored in a buffer at a selected input event. In compare mode, the channel output
reflects the comparison of the counter to a programmed threshold value. In PWM mode, the TIMER supports generation of pulse-width
modulation (PWM) outputs of arbitrary waveforms defined by the sequence of values written to the compare registers, with optional
dead-time insertion available in timer unit TIMER _O only.

3.5.2 Real Time Counter and Calendar (RTCC)

The Real Time Counter and Calendar (RTCC) is a 32-bit counter providing timekeeping in all energy modes. The RTCC includes a
Binary Coded Decimal (BCD) calendar mode for easy time and date keeping. The RTCC can be clocked by any of the on-board oscilla-
tors with the exception of the AUXHFRCO, and it is capable of providing system wake-up at user defined instances. The RTCC in-
cludes 128 bytes of general purpose data retention, allowing easy and convenient data storage in all energy modes.

3.5.3 Low Energy Timer (LETIMER)

The unique LETIMER is a 16-bit timer that is available in energy mode EM2 Deep Sleep in addition to EM1 Sleep and EMO Active. This
allows it to be used for timing and output generation when most of the device is powered down, allowing simple tasks to be performed
while the power consumption of the system is kept at an absolute minimum. The LETIMER can be used to output a variety of wave-
forms with minimal software intervention. The LETIMER is connected to the Real Time Counter and Calendar (RTCC), and can be con-
figured to start counting on compare matches from the RTCC.

3.5.4 Ultra Low Power Wake-up Timer (CRYOTIMER)

The CRYOTIMER is a 32-bit counter that is capable of running in all energy modes. It can be clocked by either the 32.768 kHz crystal
oscillator (LFXO), the 32.768 kHz RC oscillator (LFRCO), or the 1 kHz RC oscillator (ULFRCO). It can provide periodic Wakeup events
and PRS signals which can be used to wake up peripherals from any energy mode. The CRYOTIMER provides a wide range of inter-
rupt periods, facilitating flexible ultra-low energy operation.

3.5.5 Pulse Counter (PCNT)

The Pulse Counter (PCNT) peripheral can be used for counting pulses on a single input or to decode quadrature encoded inputs. The
clock for PCNT is selectable from either an external source on pin PCTNn_SOIN or from an internal timing reference, selectable from
among any of the internal oscillators, except the AUXHFRCO. The module may operate in energy mode EMO Active, EM1 Sleep, EM2
Deep Sleep, and EM3 Stop.

3.5.6 Watchdog Timer (WDOG)

The watchdog timer can act both as an independent watchdog or as a watchdog synchronous with the CPU clock. It has windowed
monitoring capabilities, and can generate a reset or different interrupts depending on the failure mode of the system. The watchdog can
also monitor autonomous systems driven by PRS.

3.6 Communications and Other Digital Peripherals

3.6.1 Universal Synchronous/Asynchronous Receiver/Transmitter (USART)

The Universal Synchronous/Asynchronous Receiver/Transmitter is a flexible serial I/O module. It supports full duplex asynchronous
UART communication with hardware flow control as well as RS-485, SPI, MicroWire and 3-wire. It can also interface with devices sup-
porting:

* 1SO7816 SmartCards

+ IrDA

* 128
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4.1.2 Operating Conditions

When assigning supply sources, the following requirements must be observed:
+ VREGVDD must be the highest voltage in the system
+ VREGVDD = AVDD
+ DVDD < AVDD
+ |OVDD < AVDD

4.1.2.1 General Operating Conditions

Table 4.2. General Operating Conditions

Parameter Test Condition
Operating temperature range | Top -G temperature grade, Ambient -40 25 85 °C
Temperature
-l temperature grade, Junction -40 25 125 °C
Temperature
AVDD Supply voltage' Vavbb 1.85 33 3.8 \Y
VREGVDD Operating supply | VVREGVDD DCDC in regulation 24 3.3 3.8 \Y
| 12
voltage DCDC in bypass, 50mA load 1.85 33 38 v
DCDC not in use. DVDD external- 1.85 3.3 3.8 \%
ly shorted to VREGVDD
VREGVDD Current lVREGVDD DCDC in bypass, Tamp <85 °C — — 200 mA
DCDC in bypass, Tgmp > 85 °C — — 100 mA
DVDD Operating supply volt- | Vpypp 1.62 — VVREGVDD \%
age
IOVDD Operating supply Viovbp 1.62 — VVREGVDD Vv
voltage
Difference between AVDD dVpp — — 0.1 \%
and VREGVDD, ABS(AVDD-
VREGVDD)
HFCLK frequency fcore 0 wait-states (MODE = WS0) 3 — — 26 MHz
1 wait-states (MODE = WS1) 3 — — 40 MHz
Note:
1. VREGVDD must be tied to AVDD. Both VREGVDD and AVDD minimum voltages must be satisfied for the part to operate.
2. The minimum voltage required in bypass mode is calculated using Rgyp from the DCDC specification table. Requirements for
other loads can be calculated as Vpypp_min*!ILoaD * RBYP_max
3.In MSC_READCTRL register
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4.1.3 Thermal Characteristics

Table 4.3. Thermal Characteristics

Parameter Symbol Test Condition Min Typ Max Unit
Thermal Resistance THETA A QFN32 Package, 2-Layer PCB, — 79 — °C/W
Air velocity = 0 m/s
QFN32 Package, 2-Layer PCB, — 62.2 — °C/IW
Air velocity = 1 m/s
QFN32 Package, 2-Layer PCB, — 54.1 — °C/W
Air velocity = 2 m/s
QFN32 Package, 4-Layer PCB, — 32 — °C/W
Air velocity = 0 m/s
QFN32 Package, 4-Layer PCB, — 28.1 — °C/W
Air velocity = 1 m/s
QFN32 Package, 4-Layer PCB, — 26.9 — °C/IW
Air velocity =2 m/s
QFN48 Package, 2-Layer PCB, — 64.5 —_ °C/W

Air velocity = 0 m/s

QFN48 Package, 2-Layer PCB, — 51.6 — °C/IW
Air velocity = 1 m/s

QFN48 Package, 2-Layer PCB, — 47.7 — °C/W
Air velocity = 2 m/s

QFN48 Package, 4-Layer PCB, — 26.2 — °C/W
Air velocity = 0 m/s

QFN48 Package, 4-Layer PCB, — 23.1 — °C/W
Air velocity = 1 m/s

QFN48 Package, 4-Layer PCB, — 221 — °C/IW
Air velocity = 2 m/s
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4.1.5.2 Current Consumption 3.3 V using DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = IOVDD = 3.3 V, DVDD = 1.8 V DC-DC output. Top = 25 °C.
Minimum and maximum values in this table represent the worst conditions across supply voltage and process variation at Top = 25 °C.
See Figure 5.2 EFM32JG1 Typical Application Circuit Using the DC-DC Converter on page 48.

Table 4.6. Current Consumption 3.3V with DC-DC

Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EMO | IacTivE 38.4 MHz crystal, CPU running — 86 — PA/MHz
Active mode with all periph- while loop from flash?
erals disabled, DCDC in Low
Noise DCM mode’. 38 MHz HFRCO, CPU running — 63 — WA/MHz
Prime from flash
38 MHz HFRCO, CPU running — 71 — WA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 78 — WA/MHz
CoreMark from flash
26 MHz HFRCO, CPU running — 76 — WA/MHZz
while loop from flash
Current consumption in EMO 38.4 MHz crystal, CPU running — 96 — WA/MHz
Active mode with all periph- while loop from flash?
erals disabled, DCDC in Low
Noise CCM mode3. 38 MHz HFRCO, CPU running — 75 — MA/MHZz
Prime from flash
38 MHz HFRCO, CPU running — 81 — WA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 88 — WA/MHz
CoreMark from flash
26 MHz HFRCO, CPU running — 94 — WA/MHz
while loop from flash
Current consumption in EM1 | Igm4 38.4 MHz crystal2 — 47 — WA/MHZz
Sleep mode with all peripher-
als disabled, DCDC in Low 38 MHz HFRCO — 32 — HA/MHz
‘ 1
Noise DCM mode . 26 MHz HFRCO — 38 — UA/MHz
Current consumption in EM1 38.4 MHz crystal2 — 59 — WA/MHz
Sleep mode with all peripher-
als disabled, DCDC in Low 38 MHz HFRCO — 45 — HA/MHz
i 3
Noise CCM mode-*. 26 MHz HFRCO — 58 — UA/MHz
Current consumption in EM2 | Igpm2 Full RAM retention and RTCC — 25 — MA
Deep Sleep mode. DCDC in running from LFXO
Low P 4,
ow Power mode 4 kB RAM retention and RTCC — 22 — UA
running from LFRCO
Current consumption in EM3 | Igm3 Full RAM retention and CRYO- — 2.1 — MA
Stop mode TIMER running from ULFRCO
Current consumption in lEMa 128 byte RAM retention, RTCC — 0.86 — HA
EM4H Hibernate mode running from LFXO
128 byte RAM retention, CRYO- — 0.58 — MA

TIMER running from ULFRCO

128 byte RAM retention, no RTCC — 0.58 — MA
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4.1.5.3 Current Consumption 1.85 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 185 V. Top = 25 °C.
EMU_PWRCFG_PWRCG=NODCDC. EMU_DCDCCTRL_DCDCMODE=BYPASS. Minimum and maximum values in this table repre-
sent the worst conditions across supply voltage and process variation at Top = 25 °C. See Figure 5.1 EFM32JG1 Typical Application
Circuit, Direct Supply, No DC-DC Converter on page 48.

Table 4.7. Current Consumption 1.85V without DC/DC

Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in EMO | IacTivE 38.4 MHz crystal, CPU running — 127 — YA/MHz
Active mode with all periph- while loop from flash’
erals disabled
38 MHz HFRCO, CPU running — 88 — WA/MHz
Prime from flash
38 MHz HFRCO, CPU running — 100 — WA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 112 — WA/MHZz
CoreMark from flash
26 MHz HFRCO, CPU running — 102 — WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running — 220 — WA/MHz
while loop from flash
Current consumption in EM1 | lgm 38.4 MHz crystal' — 61 — PA/MHz
Sleep mode with all peripher-
als disabled 38 MHz HFRCO — 35 — WA/MHz
26 MHz HFRCO — 37 — WA/MHz
1 MHz HFRCO — 154 — WA/MHz
Current consumption in EM2 | Igm2 Full RAM retention and RTCC — 3.2 — MA
Deep Sleep mode running from LFXO
4 kB RAM retention and RTCC — 2.8 — HA
running from LFRCO
Current consumption in EM3 | Igm3 Full RAM retention and CRYO- — 2.7 — MA
Stop mode TIMER running from ULFRCO
Current consumption in lEMa 128 byte RAM retention, RTCC — 1 — A
EM4H Hibernate mode running from LFXO
128 byte RAM retention, CRYO- — 0.62 — pA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC — 0.62 — MA
Current consumption in lemas No RAM retention, no RTCC — 0.02 — MA
EM4S Shutoff mode
Note:

1.CMU_HFXOCTRL_LOWPOWER=1
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4.1.8 Oscillators

4.1.8.1 LFXO
Table 4.10. LFXO
Parameter Symbol Test Condition Min Typ Max Unit
Crystal frequency fLExo — 32.768 — kHz
Supported crystal equivalent | ESR_gxo — — 70 kQ
series resistance (ESR)
Supported range of crystal CLrxo_cL 6 — 18 pF
load capacitance !
On-chip tuning cap range 2 |CLrxo T On each of LFXTAL_N and 8 — 40 pF
LFXTAL_P pins
On-chip tuning cap step size | SS_Fxo — 0.25 — pF
Current consumption after ILFxo ESR =70 kQ, C_ =7 pF, GAIN* = — 273 — nA
startup 3 3, AGC4=1
Start- up time tLrxo ESR=70 kQ, C_ =7 pF, GAIN4 = — 308 — ms
2
Note:

1. Total load capacitance as seen by the crystal

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

3. Block is supplied by AVDD if ANASW = 0, or DVDD if ANASW=1 in EMU_PWRCTRL register

4.In CMU_LFXOCTRL register
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4.1.12 ADC

Table 4.18. ADC

Parameter Test Condition
Resolution VRESOLUTION 6 — 12 Bits
Input voltage range VADCIN Single ended 0 — 2*VREF \%
Differential -VREp — VREF \%
Input range of external refer- | VapcreriN_P 1 — VavDD \%
ence voltage, single ended
and differential
Power supply rejection’ PSRRabc AtDC — 80 — dB
Analog input common mode | CMRRapc AtDC — 80 — dB
rejection ratio
Current from all supplies, us- | Iapc_conT- 1 Msps / 16 MHz ADCCLK, — 301 350 MA
ing internal reference buffer. | yous Lp
Continous operation. WAR- B E"ASPROG =0, GPBIASACC =1
MUPMODE? = KEEPADC-
WARM 250 ksps / 4 MHz ADCCLK, BIA- — 149 — uA
SPROG = 6, GPBIASACC =13
62.5 ksps / 1 MHz ADCCLK, — 91 — MA
BIASPROG = 15, GPBIASACC =
13
Current from all supplies, us- | lapc_NorRmAL_LP | 35 ksps / 16 MHz ADCCLK, — 51 — MA
ing internal reference buffer.
Duty-cycled operation. WAR- ?'ASPROG =0, GPBIASACC =1
MUPMODEZ2 = NORMAL
5 ksps / 16 MHz ADCCLK — 9 — MA
BIASPROG = 0, GPBIASACC = 1
3
Current from all supplies, us- | lapc_sTAND- 125 ksps / 16 MHz ADCCLK, — 117 — MA
ing internal reference buffer. |gy | p
Duty-cycled operation. - EIASPROG =0, GPBIASACC =1
AWARMUPMODE?Z = KEEP-
INSTANDBY or KEEPIN-
SLOWACC 35 ksps / 16 MHz ADCCLK, — 79 — MA
BIASPROG = 0, GPBIASACC = 1
3
Current from all supplies, us- | lapc_conTI- 1 Msps / 16 MHz ADCCLK, — 345 — A
ing internal reference buffer. | yous Hp
Continous operation. WAR- B E"ASPROG =0, GPBIASACC =0
MUPMODE? = KEEPADC-
WARM 250 ksps / 4 MHz ADCCLK, BIA- — 191 — uA
SPROG = 6, GPBIASACC =03
62.5 ksps / 1 MHz ADCCLK, — 132 — MA
BIASPROG = 15, GPBIASACC =
03
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Parameter Symbol Test Condition Min Typ Max Unit
Current from all supplies, us- | lapc_NoRmMAL_HP | 35 ksps / 16 MHz ADCCLK, — 102 — MA
ing internal reference buffer.
Duty-cycled operation. WAR- E'ASPROG =0, GPBIASACC =0
MUPMODEZ = NORMAL
5 ksps / 16 MHz ADCCLK — 17 — MA
BIASPROG = 0, GPBIASACC =0
3
Current from all supplies, us- | lapc_sTAND- 125 ksps / 16 MHz ADCCLK, — 162 — MA
ing internal reference buffer. |gy yp
Duty-cycled operation. - BIASPROG = 0, GPBIASACC =0
AWARMUPMODE? = KEEP- 3
INSTANDBY or KEEPIN-
SLOWACC 35 ksps / 16 MHz ADCCLK, — 123 — uA
BIASPROG = 0, GPBIASACC =0
3
Current from HFPERCLK IaDC_cLK HFPERCLK = 16 MHz — 140 — MA
ADC Clock Frequency faDCCLK — — 16 MHz
Throughput rate fADCRATE — — 1 Msps
Conversion time* tapcconv 6 bit — 7 — cycles
8 bit — 9 — cycles
12 bit — 13 — cycles
Startup time of reference taDcSTART WARMUPMODEZ2 = NORMAL — — 5 s
generator and ADC core
WARMUPMODE? = KEEPIN- — — 2 us
STANDBY
WARMUPMODE? = KEEPINSLO- — — 1 Hs
WACC
SNDR at 1Msps and fj, = SNDRapc Internal reference, 2.5 V full-scale, 58 67 — dB
10kHz differential (-1.25, 1.25)
vrefp_in = 1.25 V direct mode with — 68 — dB
2.5V full-scale, differential
Spurious-Free Dynamic SFDRapc 1 MSamples/s, 10 kHz full-scale — 75 — dB
Range (SFDR) sine wave
Input referred ADC noise, VREF_NOISE Including quantization noise and — 380 — pv
rms distortion
Offset Error V ADCOFFSETERR -3 0.25 3 LSB
Gain error in ADC Vapc_GAIN Using internal reference — -0.2 5 %
Using external reference — -1 — %
Differential non-linearity DNLapc 12 bit resolution, No Missing Co- -1 — 2 LSB
(DNL) des
Integral non-linearity (INL), INLADC 12 bit resolution -6 — 6 LSB
End point method
Temperature Sensor Slope | Vs _sLopPE — -1.84 — mV/°C

silabs.com | Smart. Connected. Energy-friendly.
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Parameter Test Condition
Comparator delay* tAcMPDELAY BIASPROG? = 1, FULLBIASZ = 0 — 30 — ps
BIASPROG? = 0x10, FULLBIAS2 — 3.7 — us
=0
BIASPROG? = 0x20, FULLBIAS? — 35 — ns
=1
Offset voltage VACMPOFFSET | BIASPROGZ =0x10, FULLBIAS? -35 — 35 mV
=1
Reference Voltage V ACMPREE Internal 1.25 V reference 1 1.25 1.47
Internal 2.5 V reference 2 2.5 2.8
Capacitive Sense Internal Rcsres CSRESSEL® =0 — inf — kQ
Resistance
CSRESSEL® =1 — 15 — kQ
CSRESSEL5=2 — 27 — kQ
CSRESSEL5=3 — 39 — kQ
CSRESSELS=4 — 51 — kQ
CSRESSELS=5 — 102 — kQ
CSRESSELS=6 — 164 — kQ
CSRESSELS=7 — 239 — kQ
Note:
1. ACMPVDD is a supply chosen by the setting in ACMPn_CTRL_PWRSEL and may be IOVDD, AVDD or DVDD
2.In ACMPn_CTRL register
3.In ACMPn_HYSTERESIS register
4.+100 mV differential drive
5.In ACMPn_INPUTSEL register

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference as given as:

IacmptoTAL = lacmP *+ IacMPREF

IacmPREF is zero if an external voltage reference is used.
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Figure 4.5. EM2, EM3, EM4H and EM4S Typical Supply Current
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QFN48 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #27
TIMo_CC1 #26 US0_TX #27 USO_RX
TIMO_CC2 #25
#26 USO_CLK #25
TIMO_CDTIO#24 | ;50 cs#94 USO_CTS
TIMO_CDTI #23 o A CMU_CLK1 #6
TIMO_CDTI2 #22 _ PRS_CHO #3 PRS_CH1
BUSAY US1_TX #27 US1_RX
TIMT_CCO #27 #2 PRS_CH2 #1
4 PF3 #26 US1_CLK #25
BUSBX TIM1_CCA #26 L0 IS LRI | PRS_CH3 #0 ACMP0_O
TIM1_CC2 #25 _ _ #27 ACMP1_O #27
423 US1_RTS #22
TIM1_CC3 #24 LE- - DBG_TDI #0
LEUO_TX #27 LEUO_RX
TIMO_OUTO #27 LE- _ _
426 12C0_SDA #27
TIMO_OUT1 #26 BEASPAa
PCNTO_SOIN #27 =
PCNTO_S1IN #26
TIMO_CCO #28
TIMo_CC1 #27 USO_TX #28 USO_RX
TIMO_CC2 #26
_ #27 USO_CLK #26
TIMO_CDTIO #25
- US0_CS #25 US0_CTS
TIMO_CDTI1 #24 e
TIMO_CDTI2 #23 _ PRS_CHO #4 PRS_CH1
BUSAX _ US1_TX #28 US1_RX _ _
TIMT_CCO #28 #3 PRS_CH2 #2
5 PF4 - #27 US1_CLK #26 _
BUSBY TIM1_CCA #27 LT IS LK | PRS_CH3 #1 ACMP0_O
TIM1_CC2 #26 _ _ #28 ACMP1_O #28
_ #24 US1_RTS #23 -
TIM1_CC3 #25 LE-
- LEUO_TX #28 LEUO_RX
TIMO_OUTO #28 LE-
_ #27 12C0_SDA #28
TIMO_OUT1 #27 oS
PCNTO_SOIN #28 =
PCNTO_S1IN #27
TIMO_CCO #29
TIMo_CC1 #28 USO_TX #29 USO_RX
TIMO_CC2 #27
_ #28 USO_CLK #27
TIMO_CDTIO #26
= US0_CS #26 US0_CTS
TIMO_CDTI1 #25 e
TIMO_CDTI2 #24 _ PRS_CHO #5 PRS_CH1
BUSAY _ US1_TX #29 US1_RX _ _
TIMT_CCO #29 #4 PRS_CH2 #3
6 PF5 - #28 US1_CLK #27 _
BUSBX TIM1_CCA #28 L T | PRS_CH3 #2 ACMP0_O
TIM1_CC2 #27 _ _ #29 ACMP1_0 #29
_ #25 US1_RTS #24 -
TIM1_CC3 #26 LE-
- LEUO_TX #29 LEUO_RX
TIMO_OUTO #29 LE-
_ #28 12C0_SDA #29
TIMO_OUT1 #28 SRS
PCNTO_SOIN #29 =
PCNTO_S1IN #28
TIMO_CCO #30
TIMo_CC1 #29 USO_TX #30 USO_RX
TIMO_CC2 #28
_ #29 USO_CLK #28
TIMO_CDTIO #27
Tmo-CBTO#2l | Uso_Cs #27 UsSo_CTs
Tmo-cpT ) B2 #26 USO_RTS #25 CMU_CLK1 #7
BUSAX Rl US1_TX #30 US1_RX | PRS_CHO #6 PRS_CH1
7 PF6 T-ce#s #29 US1_CLK #28 #5 PRS_CH2 #4
BUSBY L US1_CS#27 US1_CTS | PRS_CH3 #3 ACMPO_O
_ #26 US1_RTS #25 #30 ACMP1_O #30
TIM1_CC3 #27 LE-
- LEUO_TX #30 LEUO_RX
TIMO_OUTO #30 LE-
#2912C0_SDA #30
TIMO_OUT1 #29 Sy
PCNTO_SOIN #30 =
PCNTO_S1IN #29
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QFN48 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #14
TIMo_CC1 #13 USO_TX #14 USO_RX
TIMO_CC2 #12
#13 USO_CLK #12
TIMO_CDTIG #11 US0_CS #11 USO_CTS
TIMO_CDTH #10 s PRS_CHO #11
TIMO_CDTI2 #9 _ PRS_CHO #14
BUSAY US1_TX #14 US1_RX
TIM1_CCO #14 PRS_CH10 #3
46 PCY #13 US1_CLK #12
TIM1_CC1 #13 PRS_CH11 #2
BUSBX US1 CS #11 US1_CTS
TIM1_CC2 #12 P, ACMPO_O #14
TIM1_CC3 #11 LE- - ACMP1_0 #14
LEUO_TX #14 LEUO_RX
TIMO_OUTO #14 LE- _ _
#13 12C0_SDA #14
TIMO_OUT1 #13 S A
PCNTO_SOIN #14 =
PCNTO_S1IN #13
TIMO_CCO #15
TIMo_CC1 #14 US0_TX #15 US0_RX
TIMO_CC2 #13 #14 USO_CLK #13
TIMO_CDTIO #12 | | 1% JSO-CLE#S CMU_CLK1 #3
TIMO_CDTH #11 2 PRS _CHO #12
TIMO_CDTI2 #10 _ PRS_CH9 #15
BUSAX _ US1_TX #15 US1_RX —
TIMT_CCO #15 PRS_CH10 #4
47 PC10 - #12 US1_CLK #13 -
TIM1_CC1 #14 PRS_CH11 #3
BUSBY - US1 CS #12 US1_CTS _
TIM1_CC2 #13 TR ACMPO_O #15
TM1_CC3#t2LE- | 1T USIRISHI0 ACMP1_O #15
TIMO_OUTO #15 LE- _ _ GPIO_EM4WU12
_ #14 12C0_SDA #15 -
TIMO_OUT1 #14 D
PCNTO_SOIN #15 =
PCNTO_S1IN #14
TIMO_CCO #16
TIMO_CC1#15 USO_TX #16 US0_RX
TIMO_CC2 #14 #15 USO_CLK #14
TIMO_CDTIO#13 | | 10 JSDCLE# CMU_CLKO #3
TIMO_CDTI #12 SIS S PRS _CHO #13
TIMO_CDTI2 #11 _ PRS_CH9 #16
BUSAY _ US1_TX #16 US1_RX _
TIMT_CCO #16 PRS_CH10 #5
48 PC11 #15 US1_CLK #14
TIM1_CC1 #15 PRS_CH11 #4
BUSBX - US1_CS #13 US1_CTS _
TIM1_CC2 #14 S A1 ST G ACMPO_O #16
TM1_CC3#3LE- || HIZDSIRISHIT 1 AcmP1o#16
TIMO_OUTO #16 LE- _ _ DBG_SWO #3
#15 12C0_SDA #16
TIMO_OUT1 #15 S
PCNTO_SOIN #16 =
PCNTO_S1IN #15
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QFN32 Pin# and Name

Pin Alternate Functionality / Description

#Pm Pin Name Timers Communication
TIMO_CCO #22
Emg—ggg zgg US0_TX #22 USO_RX
A #21 USO_CLK #20
ooy ate | US0_CS #19 US0_CTS CMU_CLKO #5
e coma e #18 USO_RTS #17 PRS_CH3 #13
BUSCX po-corizst US1 TX #22 US1_RX | PRS_CH4 #5 PRS_CH5
15 PD14 ey #21 US1_CLK #20 #4 PRS_CH6 #16
BUSDY TIM1_G02 #20 US1_CS#19 US1_CTS ACMPO_O #22
Gk #18 US1_RTS #17 ACMP1_0 #22
- LEUO_TX #22 LEUO_ RX |  GPIO_EM4WU4
TIMO_OUTO #22 LE- | -E.0- 12 #22 LELO
TIMO_OUT1 #21 oSy
PCNTO_SOIN #22 =
PCNTO_S1IN #21
TIMO_CCO #23
Emg—ggg zgf USO_TX #23 USO_RX
AN #22 USO_CLK #21
T CaT B2 | US0_CS #20 USO_CTS CMU_CLK1 #5
o eoT e #19 USO_RTS #18 PRS_CH3 #14
BUSCY Rl e US1_TX #23 US1_RX | PRS_CH4 #6 PRS_CH5
16 PD15 T eea 2 #22 US1_CLK #21 #5 PRS_CH6 #17
BUSDX ey o US1_CS #20 US1_CTS ACMPO_O #23
v s e e #19 US1_RTS #18 ACMP1_0 #23
- LEUO_TX #23 LEUO_RX DBG_SWO #2
TIMO_OUTO #23 LE- | WEL0- 12 %29 LELD
TIMO_OUT1 #22 e
PCNTO_SOIN #23 =
PCNTO_S1IN #22
TIMO_CCO #0
Emg—ggg zgg US0_TX #0 USO_RX
_ #31 USO_CLK #30
TIMO_CDTI0#29 | ;50 cs 429 USO_CTS
TIMO_CDTI #28 _ _
ADCO_EXTN TIMO CDTI2 #27 #28 USO_RTS #27 CMU_CLK1 #0
R e e US1_TX#0US1 _RX | PRS_CH6 #0 PRS_CH7
17 PAO BUSCX Y #31 US1_CLK #30 #10 PRS_CH8 #9
- US1_CS#29 US1_CTS | PRS_CH9 #8 ACMPO_O
BUSDY TI-I\I;II:\A%CCI:C)?;Z#;SI(_)E 428 US1_RTS #27 #0 ACMP1_O #0
- “ | LEUO_TX #0 LEUQ_RX
TIMO_OUTO #0 LE- e SR
TIMO_OUTA #31 e
PCNTO_SOIN #0 =
PCNTO_S1IN #31
TIMO_CCO #1
TT| L')I"Oo—gg :301 USO_TX #1 USO_RX #0
_ USO_CLK #31 USO_CS
TIMO_CDTIO #30 e g S
ADCO_EXTP Emg—gggg zgg USO_RTS #28 US1_TX CMU_CLKO #0
R s, #1 US1_RX #0 PRS_CH6 #1 PRS_CH7
18 PA1 BUSCY s US1 CLK#31US1_CS | #0 PRS_CH8 #10
- 430 US1_CTS#29 | PRS_CH9 #9 ACMPO_O
BUSDX TIM1_CC2 #31 US1_RTS #28 LEUO_TX #1 ACMP1_O #1
TIM1_CC3 #30 LE- A ohes e
TIMO_OUTO #1 LE- | 54" 5pa #1 12c0_ScCL
TIMO_OUTA #0 "
PCNTO_SOIN #1
PCNTO_S1IN #0
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6.2.1 EFM32JG1 QFN32 without DC-DC GPIO Overview

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

Table 6.4. QFN32 without DC-DC GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - - | PA1T | PAD

PB13 | PB12 | PB11
Port B PB15 | PB14 Bv) | (5v) | (5Y) - - - - - - - - - - -

PC11|PC10 | PC9 | PC8 | PC7

Port C S e e e N N R e R AR R Y, N i A i A A
portp | PD15|PD14|PD13|PD12 PD11 PD1O| PDO | | | | | |
(BY) | () | (5v) | (5Y) | (5V) | (V) | (5V)
Port F ) ) ) ) ) ) ) ) ) ) | PF4 | PF3 | PF2 | PF1 | PFO
BV) | (BY) | (BV) | (BY) | (BY)
Note:

1. GPIO with 5V tolerance are indicated by (5V).

2.The pins PB13, PB12, PB11, PD15, PD14, and PD13 will not be 5V tolerant on all future devices. In order to preserve upgrade
options with full hardware compatibility, do not use these pins with 5V domains.
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6.4 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. The following table shows the name of the alter-
nate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Table 6.7. Alternate functionality overview

Alternate LOCATION

Functionality 8-11 12 -15 16 -19 20-23 24 - 27 28 -31 Description

0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 Analog comparator
ACMPO O 1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25: PF1 29: PF5 ACMF?O di ﬁal out-
- 2: PA2 6: PB11 10: PB15 |14: PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6 ut - dig
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27:PF3 |31:PF7 |PY-
0: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 Analog comparator
ACMP1 O 1: PA1 5: PA5 9:PB14 |13: PC8 |17:PD9 |21:PD13 |25: PF1 29: PF5 ACMPg1 di ﬁal out-
- 2: PA2 6: PB11 10: PB15 |14: PC9 |18:PD10 |22: PD14 |26: PF2 |30: PF6 ut » dig
3: PA3 7:PB12 |11:PC6 |15:PC10 |19:PD11 |23:PD15 |27:PF3 |31:PF7 |PY-
0: PAO Analog to digital
ADCO EXTN converter ADCO .ex-
- ternal reference in-
put negative pin
0: PA1 Analog to digital
ADCO EXTP converter ADCO ex-
- ternal reference in-
put positive pin
0: PF1
BOOT_RX Bootloader RX
0: PFO
BOOT_TX Bootloader TX
(1) E215 g :33?4 Clock Management
CMU_CLKO 2. PC6 6 PF2 ;J::Tt],b(:?gk output
3:PC11 |7:PF7 )
(1) Eg% g Eglg Clock Management
CMU_CLK1 2. PC7 6 PF3 ;JLTrlrt;b(i?c‘]:k output
3:PC10 |7:PF6 )
Debug-interface
Serial Wire clock
input and JTAG
0: PFO Test Clock.
DBG_SWCLKTCK Note that this func-
tion is enabled to
the pin out of reset,
and has a built-in
pull down.
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Alternate LOCATION

Functionality 12 -15 16 -19 20 - 23 24 - 27 28 - 31 Description

0: PC10 .
Pin can be used to
GPIO_EM4WU12 wake the system
up from EM4
0:PA1 |4:PA5 |8:PB14 |12:PC8 |16:PD9 |20:PD13 |24:PF1 |28:PF5
2C0 SCL 1:PA2  |5:PB11 |9:PB15 |13:PC9 |17:PD10 |21: PD14 |25:PF2 |29:PF6 |I2CO Serial Clock
— 2:PA3  |6:PB12 |10:PC6 |14:PC10 |18: PD11 |22: PD15 |26: PF3 |30: PF7 |Line input/ output.
3:PA4 |7:PB13 |11:PC7 |15:PC11 |19:PD12 |23: PFO |27:PF4 |31:PA0O
0:PA0  |4:PA4 |8:PB13 |12:PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4
120 SDA 1:PA1  |5:PA5 |9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 |I2CO Serial Data in-
— 2:PA2 |6:PB11 |10:PB15 |14:PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6 |put/output.
3:PA3  |7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31: PF7
0:PAO |4:PA4 |8:PBI3 |12:PC7 |16:PC11 |20:PD12 |24:PFO |28:PF4 || o o
1:PA1  |5:PA5 |9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29: PF5
LETIMO_OUTO |5 pp>  |6:PB11 | 10: PB15 |14:PC9 | 18: PD10 |22: PD14 | 26: PF2 | 30: PF6 '(;E;:t]"g'o°”tp”t
3:PA3  |7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31:PF7 .
0:PA1  |4:PAS  |8:PB14 |12PC8 |16:PD9 |20:PD13 |24:PF1 |28:PF5 || b0 o
1:PA2  |5:PB11 |9:PB15 |13:PC9 |17:PD10 |21: PD14 |25:PF2 |29: PF6
LETIMO_OUTT |5 a3 |6:PB12 |10:PC6 |14:PC10 |18: PD11 |22: PD15 | 26: PF3 | 30: PF7 '(;E;m’g’f”tp“t
3:PA4 |7:PB13 |11:PC7 |15:PC11 |19:PD12 |23:PFO |27:PF4 |31:PA0O .
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:PA0O
0:PA0  |4:PA4 |8:PB13 [12:PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 tEtUﬁtRX?SZTQ;"”
LEUO TX 1:PA1  |5:PA5 |Q:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 | fecéive e
- 2:PA2 |6:PB11 | 10:PB15 14:PC9 |18:PD10 |22:PD14 |26:PF2 |30:PF6 | o> (" Iexcgmmu-
3:PA3  |7:PB12 |11:PC6 |15:PC10 |19:PD11 |23:PD15 |27: PF3 |31:PF7 nicatior‘]’
Low Frequency
0: PB14 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: PAO 4: PA4 8:PB13 |12: PC7 |16:PC11 |20: PD12 |24: PFO |28: PF4 Pulse Counter
PCNTO SOIN 1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29: PF5 PCNTO input num-
- 2: PA2 6: PB11 |10: PB15 |14: PC9 |18:PD10 |22: PD14 |26: PF2 |30: PF6 ber 0 P
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31:PF7 )
0: PA1 4: PA5 8:PB14 |12: PC8 |16:PD9 |20: PD13 |24:PF1 |28: PF5 Pulse Counter
PCNTO S1IN 1: PA2 5:PB11 |9:PB15 |13:PC9 |17:PD10 |21:PD14 |25:PF2 |29: PF6 PCNTO inout num-
- 2: PA3 6:PB12 |10: PC6 |14:PC10 |18:PD11 |22: PD15 |26: PF3 |30: PF7 ber 1 P
3: PA4 7:PB13 |11: PC7 |15:PC11 |19: PD12 |23: PFO |27: PF4 |31:PAO )
0: PFO 4: PF4 8: PC6 12: PC10 Peripheral Reflex
1: PF1 5: PF5 9: PC7 13: PC11
PRS_CHO 2:PF2  |6:PF6  |10:PC8 fgls(t)em PRS, chan-
3: PF3 7. PF7 11: PC9 )
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Table 6.9. ACMP1 Bus and Pin Mapping

6dd 6dd
oLad oLad
l1dad ldad
¢ldd c¢idd
€lad €lad
90d 90d ¥1dd vidd
1,0d 1,0d Siad Siad
80d 80d ovd ovd
60d 60d Ivd Ivd
0L0d 01L0d cvd cvd
110d 110d €vd €vd
vvd vvd
Svd Svd
04d 04d
ldd ldd
¢4dd ¢dd
€4d €4d
vdd ydd
G4d Gdd
94d 94d
/4d ,d4d
llad l1dd
clad clad
€lad €ldad
vidd viad
glad Siad
Xvsng AvVSNg Xdasnd Agsnd Xosnd A0SNnd Xasnd Adsnd
0 X1 1H0dY | ALLYOdY | X21dOdV | ACLHOdY | XELHOdY | AELHOdY | XV1HOdY | AvLHOdY
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9.

Revision History

9.1 Revision 1.1

2016-Oct-26

System Overview Sections: Minor wording and typographical error fixes.
Electrical Characteristics: Minor wording and typographical error fixes.
"HFRCO and AUXHFRCOQO" table in Electrical Characteristics: f HFRCO symbol changed to f HFRCO_ACC.

Pinout tables: APORT channel details removed from "Analog" column. This information is now found in the APORT client map sec-
tions.

Updated APORT client map sections.

9.2 Revision 1.0

2016-Jul-22

Electrical Characteristics: Minimum and maximum value statement changed to cover full operating temperature range.
Finalized Specification Tables. Tables with condition/min/typ/max or footnote changes include:
* Absolute Maximum Ratings
* General Operating Conditions
» DC-DC Converter
* LFRCO
+ HFRCO and AUXHFRCO
« ADC
« IDAC
Updated Typical Performance Graphs.
Added note for 5V tolerance to pinout GPIO Overview sections.
Updated OPN decoder with latest revision.
Updated Package Marking text with latest descriptions.

9.3 Revision 0.95

2016-04-11

All OPNs changed to rev CO.
Electrical specification tables updated with latest characterization data and production test limits.

9.4 Revision 0.31

Engineering samples note added to ordering information table.

9.5 Revision 0.3

Re-formatted ordering information table and OPN decoder.

Removed extraneous sections from dc-dc from system overview.
Updated table formatting for electrical specifications.

Updated electrical specifications with latest available data.

Added 12C and USART SPI timing tables.

Moved dc-dc graph to typical performance curves.

Updated APORT tables and APORT references to correct nomenclature.
Updated top marking description.

9.6 Revision 0.2

Updated ordering table.

Changed "1.62 V to 3.8 V Single Power Supply" to "1.62 V to 3.8 V Power Supply" in the Feature List.
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