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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
32

256KB (256K x 8)

FLASH

32K x 8

1.85V ~ 3.8V

A/D 24x12b

Internal

-40°C ~ 125°C (T))

Surface Mount

48-VFQFN Exposed Pad

48-QFN (7x7)
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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



EFM32JG1 Data Sheet
Electrical Specifications

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

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.1 | 11
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Parameter Test Condition

Current consumption in lemas no RAM retention, no RTCC — 0.04 —
EM4S Shutoff mode

MA

Note:
1.DCDC Low Noise DCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=3.0 MHz (RCOBAND=0), ANASW=DVDD

2.CMU_HFXOCTRL_LOWPOWER=1
3.DCDC Low Noise CCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=6.4 MHz (RCOBAND=4), ANASW=DVDD

4.DCDC Low Power Mode = Medium Drive (PFETCNT=NFETCNT=7), LPOSCDIV=1, LPBIAS=3, LPCILIMSEL=1, ANASW=DVDD

silabs.com | Smart. Connected. Energy-friendly.

Rev. 1.1 | 17
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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

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.1 | 20
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4.1.10 GPIO

Table 4.16. GPIO

Parameter Test Condition
Input low voltage VioiL — — I0VDD*0.3 Vv
Input high voltage VioH IOVDD*0.7 — — \%
Output high voltage relative | ViooH Sourcing 3 mA, IOVDD 23V, I0vDD*0.8 — — \Y
to IOVDD
DRIVESTRENGTH! = WEAK
Sourcing 1.2 mA, IOVDD = 1.62 I0VDD*0.6 — — \%
vV,

DRIVESTRENGTH' = WEAK

Sourcing 20 mA, IOVDD 23V, I0VDD*0.8 — — \

DRIVESTRENGTH' = STRONG

Sourcing 8 mA, IOVDD 21.62V, | IOVDD*0.6 — — \Y

DRIVESTRENGTH! = STRONG

Output low voltage relative to | ViooL Sinking 3 mA, IOVDD =23V, — — I0VDD*0.2 \%

IOVDD
DRIVESTRENGTH' = WEAK

Sinking 1.2 mA, IOVDD 2 1.62 V, — — I0VDD*0.4 Vv

DRIVESTRENGTH' = WEAK

Sinking 20 mA, IOVDD 2 3V, — — I0VDD*0.2 \

DRIVESTRENGTH'! = STRONG

Sinking 8 mA, IOVDD 21.62 V, — — I0vVDD*0.4 Vv

DRIVESTRENGTH' = STRONG

Input leakage current lloLEAK All GPIO except LFXO pins, GPIO — 0.1 30 nA
<I0OVDD, Tgmp <85 °C
LFXO Pins, GPIO < 10VDD, Tamp — 0.1 50 nA
<85°C
All GPIO except LFXO pins, GPIO — — 110 nA
<I10VDD, Tamg > 85 °C
LFXO Pins, GPIO < 10VDD, Tams — — 250 nA
>85°C
Input leakage current on IsVTOLLEAK IOVDD < GPIO =I0OVDD + 2V — 3.3 15 pA
5VTOL pads above IOVDD
I/O pin pull-up resistor Rpy 30 43 65 kQ
I/O pin pull-down resistor Rpp 30 43 65 kQ
Pulse width of pulses re- tioGLITCH 20 25 35 ns
moved by the glitch suppres-
sion filter

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.1 | 24
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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

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.

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.1 | 32
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Frequency vs. Temperature Frequency vs. Supply
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Figure 4.14. HFRCO and AUXHFRCO Typical Performance at 7 MHz
Frequency vs. Temperature Frequency vs. Supply
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Figure 4.15. HFRCO and AUXHFRCO Typical Performance at 4 MHz
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QFN48 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #23
TIMO_CC1 #22 US0_TX #23 USO_RX
TIMO_CC2 #21
TIMO_CDTIO #20 #22 USO_CLK #21
TIMO GDTI #19 US0_CS #20 USO_CTS CMU_CLK1 #5
TIMO GDTI2 #18 #19 USO_RTS #18 PRS_CH3 #14
BUSCY TIMT CCO #23 US1_TX #23 US1_RX | PRS_CH4 #6 PRS_CH5
24 PD15 TIM1 GO1 f2o #22 US1_CLK #21 #5 PRS_CHS6 #17
BUSDX TIM1 GO o1 US1_CS #20 US1_CTS ACMPO_O #23
TIM1T O3 #20 LE. #19 US1_RTS #18 ACMP1_O #23
- LEUO_TX #23 LEUO_RX DBG_SWO #2
TIMO_OUTO #23 LE-
#22 12C0_SDA #23
TIMO_OUT1 #22 oGO SOL #2
PCNTO_SOIN #23 -
PCNTO_S1IN #22
TIMO_CCO #0
TIMO_CC1 #31 USO_TX #0 US0_RX
TIMO_CC2 #30
#31 USO_CLK #30
TIMO_CDTIO #29
TIMO"GDTI1 98 US0_CS #29 US0O_CTS
ADCO EXTN TIMO_GDTI2 27 #28 USO_RTS #27 CMU_CLK1 #0
- TIV CCO #0 US1_TX #0 US1_RX | PRS_CH6 #0 PRS_CH7
25 PAO BUSCX TIM1 o1 #31 #31 US1_CLK #30 #10 PRS_CHB8 #9
IV G02 #30 US1_CS #29 US1_CTS | PRS_CH9 #8 ACMP0_O
BUSDY = #28 US1_RTS #27 #0 ACMP1_O #0
TIM1_CC3 #29 LE-
LEUO_TX #0 LEUO_RX
TIMO_OUTO #0 LE-
#3112C0_SDA #0
TIMO_OUT1 #31 1200 SOl #31
PCNTO_SOIN #0 -
PCNTO_S1IN #31
TIMO_CCO #1
TIMO_CC1 #0 USO_TX #1 USO_RX #0
TIMO_CC2 #31
USO_CLK #31 US0_CS
TIMO_CDTIO #30
TIMO_CDTI1 #29 #30 USO_CTS #29
ADCO EXTP TIMo GDTI2 98 USO_RTS #28 US1_TX CMU_CLKO #0
- IV CCO #1 #1 US1_RX #0 PRS_CH6 #1 PRS_CH7
26 PA1 BUSCY TIM1 GG #0 US1_CLK #31 US1_CS #0 PRS_CH8 #10
TIM1 CC2 #31 #30 US1_CTS#29 | PRS_CH9 #9 ACMPO_O
BUSDX = US1_RTS #28 LEUO_TX #1 ACMP1_O #1
TIM1_CC3 #30 LE-
#1 LEUO_RX #0
TIMO_OUTO #1 LE- | 504 gpa#1 12c0_SCL
TIMO_OUT1 #0 R S
PCNTO_SOIN #1
PCNTO_S1IN #0
TIMO_CCO #2
TIMO_CC1 #1 USO_TX #2 USO_RX #1
TIMO_CC2 #0
USO_CLK #0 US0_CS
TIMO_CDTIO #31
TIMO_CDTI1 #30 #31 USO_CTS #30
TIMo"GDTI2 #99 USO_RTS #29 US1_TX | PRS_CH6 #2 PRS_CH7
BUSCX TIM1 CCO #2 #2 US1_RX #1 #1 PRS_CHS8 #0
27 PA2 TIMT GO #1 US1_CLK #0 US1_CS PRS_CH9 #10
BUSDY IV G02 #0 #31 US1_CTS #30 ACMPO_O #2
= US1_RTS #29 LEUO_TX ACMP1_O #2
TIM1_CC3 #31 LE-
TIMO_OUTO #2 LE- #2 LEUO_RX #1
TIND. OUT1 #1 12C0_SDA z12 12C0_SCL
PCNTO_SOIN #2
PCNTO_S1IN #1
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QFN48 Pin# and Name

Pin
#

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

TIMO_OUTO #13 LE-
TIMO_OUT1 #12
PCNTO_SOIN #13
PCNTO_S1IN #12

37 VREGVSS Voltage regulator VSS
38 VREGSW DCDC regulator switching node
39 VREGVDD Voltage regulator VDD input
40 DVDD Digital power supply .
41 DECOUPLE Decouple output for on-chip voltage regulator. An external decoupling capacitor is required at this pin.
42 IOVDD Digital 10 power supply .
TIMO_CCO #11
T USO_TX #11 USO_RX
TIMO CDTIO #8 #10 USO_CLK #9
TIMO_CDTH #7 USg;%SSB‘S#TS&gTS CMU_CLKO #2
TIMO_CDTI2 #6 — PRS_CHO #8 PRS_CH9
BUSAX US1_TX#11 US1_RX
TIM1_CCO #11 #11 PRS_CH10 #0
43 PC6 TIM1_CC1 #10 #10 US1_CLK#9 PRS_CH11 #5
BUSBY TIM1_CC2 #9 US1_CS #8 UST_CTS ACMPO_O #11
TIM1_CC3 #8 LE- #7 US1_RTS #6 ACMP1_O #11
LEUO_TX#11 LEUO_RX
TIMO_OUTO #11 LE- | "7 5500 SDA #11
TIMO_OUT1 #10 12C0 SCL #10
PCNTO_SOIN #11 -
PCNTO_S1IN #10
TIMO_CCO #12
Emg—ggg zl g) US0_TX #12 USO_RX
TIMO CDTIO #9 #11 USO_CLK #10
TIMO_CDTH #8 US%%SSBEQ;TS&?TS CMU_CLK1 #2
TIMO_CDTI2 #7 — PRS_CHO #9 PRS_CH9
BUSAY US1_TX #12 US1_RX
TIM1_CCO0 #12 #12 PRS_CH10 #1
44 PC7 TIM1_CC1 #11 #11 US1_CLK#10 PRS _CH11 #0
BUSBX - US1_CS#9 US1_CTS =
TIM1_CC2 #10 #8 US1 RTS #7 ACMPO_O #12
TIM1_CC3 #9 LE- » ACMP1_O #12
LEUO_TX #12 LEUO_RX
TIMO_OUTO #12 LE- | """ > 56 SDA #12
TIMO_OUT1 #11 12C0 SCL #11
PCNTO_SOIN #12 -
PCNTO_S1IN #11
TIMO_CCO #13
Emg—ggg z]f USO_TX #13 US0_RX
TIMO_CDTIO #10 #12 USO_CLK #11
- USO_CS #10 USO_CTS
TIMO_CDTI1 #9 49 USO RTS #8 PRS_CHO #10
TIMO_CDTI2 #8 ” PRS_CH9 #13
BUSAX US1_TX#13 US1_RX
TIM1_CCO #13 PRS_CH10 #2
45 PC8 #12 US1_CLK #11
TIM1_CC1 #12 PRS_CH11 #1
BUSBY US1_CS #10 US1_CTS
TIM1_CC2 #11 #9 US1 RTS #8 ACMPO_O #13
TIM1_CC3 #10 LE- ” ACMP1_O #13

LEUO_TX #13 LEUO_RX
#12 12CO_SDA #13
12C0_SCL #12
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6.2 EFM32JG1 QFN32 without DC-DC Definition
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Figure 6.2. EFM32JG1 QFN32 without DC-DC Pinout
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QFN32 Pin# and Name

Table 6.5. QFN32 with DC-DC Device Pinout

Pin Alternate Functionality / Description

#Pm Pin Name Timers Communication
0 VSS Ground
TIMO_CCO #24
TIMo_CC1 #23 US0_TX #24 USO_RX
TIMO_CC2 #22
#23 USO_CLK #22
TIMO_CDTIG #21 USO_CS #21 USO_CTS
TIMO_CDTI #20 e roon TS | PRS_CHO #0 PRS_CH1
TIMO_CDTI2 #19 aa0 S SIS 47 PRS_CH2 #6
BUSAX TIM1_CCO #24 = - PRS_CH3 #5 ACMPO_O
1 PFO #23 US1_CLK #22
TIM1_CC2 #22 — - DBG_SWCLKTCK #0
#20 US1_RTS #19
TIM1_CC3 #21 LE- BOOT TX
LEUO_TX #24 LEUO_RX
TIMO_OUTO #24 LE- _ _
423 12C0_SDA #24
TIMO_OUT1 #23 ST
PCNTO_SOIN #24 =
PCNTO_S1IN #23
TIMO_CCO #25
TIMO_CC1 #24 US0_TX #25 US0_RX
TIMO_CC2 #23
#24 USO_CLK #23
TIMO_CDTIO#22 | ;5" 5 492 USO_CTS
TIMO_CDTH #21 e 0> | PRS_CHO #1 PRS_CH1
TIMO_CDTI2 #20 e o a0 #0 PRS_CH2 #7
BUSAY TIM1_CCO #25 — - PRS_CH3 #6 ACMP0_O
2 PF1 #24 US1_CLK #23
BUSBX TIM1_CC1 #24 LSS LRI | #25 ACMP1_O#25
TIM1_CC2 #23 — - DBG_SWDIOTMS #0
#21 US1_RTS #20
TIM1_CC3 #22 LE- - BOOT_RX
LEUO_ TX #25 LEUO_RX
TIMO_OUTO #25 LE- _ _
#24'12C0_SDA #25
TIMO_OUTA #24 B
PCNTO_SOIN #25 =
PCNTO_S1IN #24
TIMO_CCO #26
TIMO_CC1 #25 USO_TX #26 USO_RX
TIMO_CC2 %24 #25 USO_CLK #24
TIMo_CDTI0 #23 | | J2® SHCLE#2d CMU_CLKO #6
TIMO_CDTH #22 _ _ PRS_CHO #2 PRS_CH1
= #22 USO_RTS #21 _ _
TIMO_CDTI2 #21 #1 PRS_CH2 #0
BUSAX _ US1_TX #26 US1_RX _
TIMT_CCO #26 PRS_CH3 #7 ACMPO_O
3 PF2 - #25 US1_CLK #24 _ _
TIM1_CC1 #25 #26 ACMP1_O #26
BUSBY - US1_CS #23 US1_CTS ~
TIM1_CC2 #24 oS UST DBG_TDO #0
TIM1_CC3#23 LE- | M2 USIRISH#T DBG_SWO #0
TIMO_OUTO #26 LE- _ _ GPIO_EM4WUO
_ 425 12C0_SDA #26 -
TIMO_OUT1 #25 RN
PCNTO_SOIN #26 =
PCNTO_S1IN #25
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QFN32 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #7
TIMo_CC1 #6 USO_TX #7 USO_RX #6
TIMO_CC2 #5
USO_CLK #5 US0_CS
TIMO_CDTIO #4
#4 USO_CTS #3
TIMO_CDTI1 #3 US0_RTS #2 US1_TX
TIMO_CDTI2 #2 7 UST RX #6 PRS_CH6 #7 PRS_CH7
BUSCX TIM1_CCO #7 — #6 PRS_CHS8 #5
20 PB12 US1_CLK #5 US1_CS
TIM1_CC1 #6 PRS_CH9 #4 ACMP0O_O
BUSDY #4 US1_CTS #3
TIM1_CC2 #5 = #7 ACMP1_O #7
US1_RTS #2 LEUO_TX
TIM1_CC3 #4 LE-
TIMO_OUTO #7 LE- #7 LEUQ_RX #6
TIMO. OUT1 #6 12C0_SDA zg 12C0_SCL
PCNTO_SOIN #7
PCNTO_S1IN #6
TIMO_CCO #8
TIMo_CC1 #7 USO_TX #8 USO_RX #7
TIMO_CC2 #6
USO_CLK #6 USO_CS
TIMO_CDTIO #5 45 USO TS #2
TIMO_CDTH #4 — PRS_CH6 #8 PRS_CH7
USO_RTS #3 US1_TX
TIMO_CDTI2 #3 #7 PRS_CHS8 #6
BUSCY #8 US1_RX #7
TIM1_CCO #8 PRS_CH9 #5 ACMP0O_O
21 PB13 US1_CLK #6 US1_CS
TIM1_CC1 #7 #8 ACMP1_O #8
BUSDX #5 US1_CTS #4
TIM1_CC2 #6 UST RTS 73 LEUO TX DBG_SWO #1
TIM1_CC3 #5 LE- - - GPIO_EM4WU9
#8 LEUO_RX #7
TIMO_OUTO#8 LE- | 51" gpA #8 12C0_SCL
TIMO_OUTA #7 e
PCNTO_SOIN #8
PCNTO_S1IN #7
22 AVDD Analog power supply .
TIMO_CCO #9
TIMO_CC1 #8 USO_TX #9 USO_RX #8
TIMO_CC2 #7
- USO_CLK #7 US0_CS
TIMO_CDTIO #6
TIMO_CDTI1 #5 #6 USO_CTS #5
LEXTAL N TIMO CDTI2 #4 USO_RTS #4 US1_TX CMU_CLK1 #1
- TIMT CCo 46 #9 US1_RX #8 PRS_CH6 #9 PRS_CH7
23 PB14 BUSCX TG 48 US1_CLK #7 US1_CS #8 PRS_CH8 #7
T o2 47 #6 US1_CTS #5 PRS_CH9 #6 ACMP0O_O
BUSDY = US1_RTS #4 LEUO_TX #9 ACMP1_O #9
TIM1_CC3 #6 LE-
TIMO_OUTO #9 LE- #9 LEUO_RX #8
TIMD. OUT1 #8 12C0_SDA zg 12C0_SCL
PCNTO_SOIN #9
PCNTO_S1IN #8
TIMO_CCO #10
TIMO_CC1 #9 USO_TX #10 USO_RX
TIMO_CC2 #8
#9 USO_CLK #8
TIMO_CDTI0 #7 USO_CS #7 US0_CTS
TIMO_CDTI1 #6 45 LSO RTS 35 CMU_CLKO #1
LFXTAL_P TIMO_CDTI2 #5 UST TX 470 UST RX PRS_CH6 #10
TIM1_CCO #10 = = PRS_CH7 #9 PRS_CHS8
24 PB15 BUSCY #9 US1_CLK #8
TIM1_CC1 #9 #8 PRS_CHO #7
US1_CS #7 US1_CTS
BUSDX TIM1_CC2 #8 45 UST RTSE8 ACMPO_O #10
TIM1_CC3 #7 LE- - ACMP1_O #10
LEUO_TX #10 LEUO_RX
TIMO_OUTO #10 LE-
#9 12C0_SDA #10
TIMO_OUT1 #9 150 SCL 46
PCNTO_SOIN #10 -
PCNTO_S1IN #9
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QFN32 Pin# and Name

Pin
#

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

25 VREGVSS Voltage regulator VSS
26 VREGSW DCDC regulator switching node
27 VREGVDD Voltage regulator VDD input
28 DVDD Digital power supply .
29 DECOUPLE Decouple output for on-chip voltage regulator. An external decoupling capacitor is required at this pin.
30 IOVDD Digital 10 power supply .
TIMO_CCO #15
TIMo_CC1 #14 US0_TX #15 US0_RX
TIMo_CC2 #13 #14 USO_CLK #13
TIMO_CDTIO #12 USO CS #12 USO CTS CMU_CLK1 #3
TIMO_CDTI1 #11 411 USO RTS #10 PRS_CHO #12
TIMO_CDTI2 #10 T PRS_CH9 #15
BUSAX US1_TX#15 US1_RX
TIM1_CCO #15 PRS_CH10 #4
31 PC10 #14 US1_CLK #13
BUSBY TIM1_CC1 #14 US1 CS #12 US1 CTS PRS_CH11 #3
TIM1_CC2 #13 411 US1 RTS #10 ACMPO_O #15
TIM1_CC3 #12 LE- LEUO TX #15 LEUO RX ACMP1_O #15
TIMO_OUTO #15 LE- - — GPIO_EM4WU12
#14 12C0_SDA #15
TIMO_OUT1 #14 12C0 SCL #14
PCNTO_SOIN #15 -
PCNTO_S1IN #14
TIMO_CCO #16
TIMo_CC1 #15 US0_TX #16 US0_RX
TIM0_CC2 #14 #15 USO_CLK #14
TIMO_CDTIO #13 USO CS #13 USO CTS CMU_CLKO #3
TIMO_CDTI1 #12 #12 USO RTS #11 PRS_CHO #13
TIMO_CDTI2 #11 T PRS_CH9 #16
BUSAY US1_TX#16 US1_RX
TIM1_CCO #16 PRS_CH10 #5
32 PC11 #15 US1_CLK #14
BUSBX TIM1_CC1#15 US1 CS #13 US1 CTS PRS_CH11 #4
TIM1_CC2 #14 #12 US1 RTS #11 ACMPO_O #16
TIM1_CC3 #13 LE- LEUO TX #16 LEUO RX ACMP1_O #16
TIMO_OUTO #16 LE- = — DBG_SWO #3

TIMO_OUT1 #15
PCNTO_SOIN #16
PCNTO_S1IN #15

#15 12C0_SDA #16
12C0_SCL #15
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Alternate

Functionality

LOCATION

12-15

16 - 19

20 -23

24 - 27

28 - 31

Description

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

: PF2
. PB13
: PD15
: PC11

WN 2O

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.

GPIO_EM4WUO

0: PF2

Pin can be used to
wake the system
up from EM4

GPIO_EM4WU1

0: PF7

Pin can be used to
wake the system
up from EM4

GPIO_EM4WU4

0: PD14

Pin can be used to
wake the system
up from EM4

GPIO_EM4WU8

0: PA3

Pin can be used to
wake the system
up from EM4

GPIO_EM4WU9

0: PB13

Pin can be used to
wake the system
up from EM4
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Alternate LOCATION
Functionality 12 -15 16 -19 20 - 23 24 - 27 28 - 31 Description
0:PA2  |4:PBI1 |8:PBI5 |12:PCO |16:PD10 |20:PD14 |24:PF2 28:PF6 |10 oo o
TIMo CC2 1:PA3 |5:PB12 |9:PC6 |13:PC10 17:PD11 |21:PD15 |25:PF3 | 20:PF7 | (e M0
- 2:PA4  |6:PB13 |10: PC7 |14:PC11 |18: PD12 |22: PFO |26:PF4 |30: PAO
3.PA5 |7:PB14 |11:PC8 |15:PD9 |19:PD13 |23:PF1 |27:PF5 | 31:PA1 |CutPutchannel2.
0:PA3  |4:PB12 |8:PC6 |12:PC10 |16:PD11 20:PD15 |24:PF3 | 28:PF7 |00
TIMO CDTIO 1:PA4 |5:PBI3 |9:PC7  |13:PC11 17:PD12 |21:PFO |25:PF4 |20:PAD | TET "OPEL.
- 2:PA5  |6:PB14 |10:PC8 |14:PD9 |18:PD13 |22:PF1 | 26:PF5 | 30:PA1 |[en Al bac T
3:PB11 |7:PB15 |11:PC9 |15:PD10 |19: PD14 |23:PF2 |27:PF6 |31:PA2 :
0:PA4  |4:PBI3 |8:PC7 |12:PCI1 |16:PD12 20:PFO |24:PF4 |28:PA0 |10 oo
TIMo CDTH 1:PA5 |5:PB14 |9:PC8 |13:PD9 |17:PD13 |21:PF1 |25:PF5 |29:PAT | TR0 TOTER.
- 2:PB11 |6:PB15 |10:PCO |14:PD10 18:PD14 |22:PF2 |26:PF6 |30:PA2 | o0 El “BeC T
3:PB12 |7:PC6 |11:PC10 |15:PD11 |19: PD15 |23: PF3 |27:PF7 |31:PA3 :
0:PAS  |4:PB14 |8:PC8 |12:PD9 |16:PD13 20:PF1 |24:PF5 |28:PA1 | L0000
TIMO CDTI2 1:PB11 |5:PBI5 |9:PCY |13:PD10 |17:PD14 |21:PF2 |25:PF6 |29:PA2 | T80 TOTER.
= 2:PB12 |6:PC6 | 10:PC10 |14:PD11 |18:PD15 |22:PF3 | 26:PF7  30:PA3 |[en 2 “8ac T
3:PB13 |7:PC7 |11:PC11 |15:PD12 |19: PFO |23:PF4 |27:PA0 |31: PA4 :
0:PA0  |4:PA4 |8:PB13 |12:PC7 |16:PC11 |20:PD12 |24:PFO |28:PF4 |_.
) ) ) ) ) ) ) ) Timer 1 Capture
TIM1 CCO 1:PA1  |5:PAS  |9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 | (T1o0 <
- 2:PA2 |6:PB11 |10:PBI5 |14:PCO |18:PD10 |22:PD14 | 26:PF2 | 30:PF6 | ~ATRE" 100
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 |_.
: : : ) ) ; : : Timer 1 Capture
M1 Cot 1:PA2 | 5:PBI1 |9:PB15 |13:PCO 17:PD10 |21:PD14 |25:PF2 | 20:PF6 | (T =8
- 2:PA3  |6:PB12 |10:PC6 |14:PC10 |18: PD11 |22: PD15 |26: PF3 |30: PF7
3:PA4 |7:PB13 | 11:PC7 |15:PC11 |19:PD12 |23:PFO |27:PF4 |31:pag |OutPutchanneld.
0:PA2 |4:PB11 |8:PB15 |12:PC9 |16:PD10 |20: PD14 |24:PF2 |28:PF6 |_.
) ) ) ) ) ) ) ) Timer 1 Capture
M1 CC2 1:PA3 | 5:PB12 |9:PC6 |13:PC10 17:PD11 |21:PD15 |25:PF3 | 20:PF7 | (1 =0
- 2:PA4 |6:PB13 |10:PC7 |14:PC11 |18: PD12 |22: PFO |26:PF4 |30: PAO
3.PA5 |7:PB14 | 11:PC8 |15:PD9 |19:PD13 |23:PF1 |27:PF5 |31:pAq |Cutputchannel2.
0:PA3  |4:PB12 |8:PC6 | 12:PC10 |16: PD11 |20: PD15 |24: PF3 |28:PF7 |_.
) ) ) ) : ) ) ) Timer 1 Capture
TIM1 CC3 1:PA4 |5:PBI3 |9:PC7  |13:PC11 17:PD12 |21:PFO |25:PF4 |20:PAD | (T =0
- 2:PA5 |6:PB14 |10:PC8 |14:PD9 |18:PD13 |22: PF1 |26:PF5 |30: PA1
3:PB11 |7-PB15 |11:PC9 |15:PD10 |19: PD14 |23:PF2 | 27:PF6 | 31.ppa2 | Outputchannel 3.
0:PA2 |4:PB11 |8:PB15 |12:PC9 |16:PD10 |20: PD14 |24:PF2 |28:PF6
USO CLK 1:PA3  |5:PB12 |9:PC6 |13:PC10 |17:PD11 |21: PD15 |25: PF3 |29:PF7 | USARTO clock in-
- 2:PA4 |6:PB13 |10: PC7 |14:PC11 |18:PD12 |22: PFO |26:PF4 |30:PAO |put/output.
3:PA5 |7:PB14 |11:PC8 |15:PD9 |19:PD13 |23:PF1 |27:PF5 |31:PA1
0:PA3  |4:PB12 |8:PC6 |12:PC10 |16: PD11 |20: PD15 |24: PF3 |28: PF7
USO CS 1:PA4 |5:PB13 |9:PC7 |13:PC11 |17:PD12 |21: PFO |25:PF4 |29:PA0 | USARTO chip se-
- 2:PA5 |6:PB14 |10:PC8 |14:PD9 |18:PD13 |22: PF1 |26:PF5 |30: PA1 |lectinput/ output.
3:PB11 |7:PB15 |11:PC9 |15:PD10 |19: PD14 |23:PF2 |27:PF6 |31: PA2
0:PA4 |4:PB13 |8:PC7  12:PC11 |16:PD12 |20:PFO | 24:PF4 |28:PA0 | cnnto Cloar To
USO CTS 1:PA5 | 5:PB14 |9:PC8 |13:PD9 |17:PD13 |21:PF1 |25:PF5 |29:PA1 | >0 =80
- 2:PB11 |6:PB15 |10:PCO |14:PD10 |18:PD14 |22:PF2 | 26:PF6 | 30:PA2 | BIF HOTEs
3:PB12 |7:PC6 |11:PC10 |15:PD11 |19: PD15 |23:PF3 |27: PF7 |31: PA3 :
0:PAS  |4:PB14 |8:PC8 |12:PD9 |16:PD13 20:PF1 |24:PF5 |28:PAT || prnpeo oo
USO RTS 1:PB11 |5:PB15 |9:PCO |13:PD10 |17:PD14 |21:PF2 | 25:PF6 |29:PA2 | oo /o0 88
- 2:PB12 |6:PC6 | 10:PC10 |14:PD11 |18:PD15 22:PF3 |26:PF7  30:PA3 |0 2ot BT
3:PB13 |7:PC7 |11:PC11 |15:PD12 |19: PFO |23:PF4 |27:PAO |31: PA4 '
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7.2 QFN48 PCB Land Pattern
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Figure 7.2. QFN48 PCB Land Pattern Drawing
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7.3 QFN48 Package Marking

EFM32

PPPPPPPPP
TTTTTT
YYWW #

Figure 7.3. QFN48 Package Marking

The package marking consists of:
* PPPPPPPPP — The part number designation.
o TTTTTT - A trace or manufacturing code. The first letter is the device revision.
* YY — The last 2 digits of the assembly year.
* WW — The 2-digit workweek when the device was assembled.
+ # — Reserved for future use. Current value is 0.
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8. QFN32 Package Specifications

8.1 QFN32 Package Dimensions
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Figure 8.1. QFN32 Package Drawing
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