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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®-M4

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

32Kx 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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EFM32PG1 Data Sheet
Electrical Specifications

4.1.3 Thermal Characteristics

Table 4.3. Thermal Characteristics

Parameter Test Condition

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 Current Consumption

4.1.5.1 Current Consumption 3.3 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 33 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 EFM32PG1 Typical Application
Circuit, Direct Supply, No DC-DC Converter on page 47.

Table 4.5. Current Consumption 3.3V without DC/DC

Parameter Test Condition
Current consumption in EMO | IacTivE 38.4 MHz crystal, CPU running — 127 — WA/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 — 100 105 YA/MHz
while loop from flash
38 MHz HFRCO, CPU running — 112 — WA/MHz
CoreMark from flash
26 MHz HFRCO, CPU running — 102 106 WA/MHZz
while loop from flash
1 MHz HFRCO, CPU running — 222 350 WA/MHZz
while loop from flash
Current consumption in EM1 | Igm4 38.4 MHz crystal1 — 61 — UA/MHz
Sleep mode with all peripher-
als disabled 38 MHz HFRCO — 35 38 WA/MHz
26 MHz HFRCO — 37 41 WA/MHz
1 MHz HFRCO — 157 275 YA/MHz
Current consumption in EM2 | Igm2 Full RAM retention and RTCC — 3.3 — MA
Deep Sleep mode. running from LFXO
4 kB RAM retention and RTCC — 3 6.3 HA
running from LFRCO
Current consumption in EM3 | Igm3 Full RAM retention and CRYO- — 2.8 6 A
Stop mode TIMER running from ULFRCO
Current consumption in lEM4 128 byte RAM retention, RTCC — 11 — MA
EM4H Hibernate mode running from LFXO
128 byte RAM retention, CRYO- — 0.65 — pA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC — 0.65 1.3 MA
Current consumption in lemas no RAM retention, no RTCC — 0.04 0.1 MA
EM4S Shutoff mode
Note:

1.CMU_HFXOCTRL_LOWPOWER=1
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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 EFM32PG1 Typical Application Circuit Using the DC-DC Converter on page 47.

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/MHZz
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 | Igm1 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 — pA

silabs.com | Smart. Connected. Energy-friendly. Rev.1.1 | 16




EFM32PG1 Data Sheet
Electrical Specifications

4.1.6 Wake up times

Table 4.8. Wake up times

Parameter Test Condition
Wake up from EM2 Deep tem2 wu Code execution from flash — 10.7 — us
Slee
P Code execution from RAM — 3 — us
Wakeup time from EM1 tem1_wu Executing from flash — 3 — AHB
Sleep Clocks
Executing from RAM — 3 — AHB
Clocks
Wake up from EM3 Stop tems wu Executing from flash — 10.7 — us
Executing from RAM — 3 — us
Wake up from EM4H Hiber- | teman_wu Executing from flash — 60 — us
nate’
Wake up from EM4S Shut- | temas wu — 290 — us
off!
Note:
1. Time from wakeup request until first instruction is executed. Wakeup results in device reset.

4.1.7 Brown Out Detector

Table 4.9. Brown Out Detector

Parameter Test Condition
DVDDBOD threshold VDbvDDBOD DVDD rising — — 1.62 \Y
DVDD falling 1.35 — — \Y
DVDD BOD hysteresis VbvDDBOD_HYST — 24 — mV
DVDD response time tovbbBoD DELAY | Supply drops at 0.1V/ps rate — 24 — us
AVDD BOD threshold VaAvDDBOD AVDD rising — — 1.85
AVDD falling 1.62 — —
AVDD BOD hysteresis VAVDDBOD_HYST — 21 — mV
AVDD response time tavopBOD DELAY | Supply drops at 0.1V/ps rate — 24 — us
EM4 BOD threshold VEM4DBOD AVDD rising — — 1.7
AVDD falling 1.45 — —
EM4 BOD hysteresis VEM4BOD_HYST — 46 — mV
EM4 response time temaBoD DELAY | Supply drops at 0.1V/ps rate — 300 — us
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Test Condition

Parameter

Note:
1.PSRR is referenced to AVDD when ANASW=0 and to DVDD when ANASW=1 in EMU_PWRCTRL

2.In ADCn_CNTL register
3.In ADCn_BIASPROG register
4. Derived from ADCCLK

Rev.1.1 | 28
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4.1.13 IDAC

Parameter

Table 4.19. IDAC

Test Condition

Number of Ranges

NibAC_RANGES

Output Current

libac_out

RANGSEL' = RANGEO

1.6 7y

RANGSEL' = RANGE1

4.7 HA

RANGSEL' = RANGE2

16 HA

RANGSEL' = RANGE3

64 MA

Linear steps within each
range

Nipac_sTEPS

32

Step size

SSipac

RANGSEL' = RANGEO

50

RANGSEL' = RANGE1

100

RANGSEL' = RANGE2

500

RANGSEL' = RANGE3

0x10

Total Accuracy, STEPSEL' =

ACCipac

EMO or EM1, AVDD=3.3V, T =25
°C

EMO or EM1

22 %

EM2 or EM3, Source mode,
RANGSEL' = RANGEQ,
AVDD=3.3V,T=25°C

EM2 or EM3, Source mode,
RANGSEL' = RANGET,
AVDD=3.3V,T=25°C

-1.7

EM2 or EM3, Source mode,
RANGSEL' = RANGE2,
AVDD=3.3V,T=25°C

EM2 or EM3, Source mode,
RANGSEL' = RANGES3,
AVDD=3.3V,T=25°C

EM2 or EM3, Sink mode, RANG-
SEL' = RANGEO, AVDD=3.3V, T
=25°C

EM2 or EM3, Sink mode, RANG-
SEL' = RANGE1, AVDD=3.3V, T
=25°C

EM2 or EM3, Sink mode, RANG-
SEL' = RANGE2, AVDD=3.3V, T
=25°C

EM2 or EM3, Sink mode, RANG-
SEL' = RANGE3, AVDD=3.3V, T
=25°C

Start up time

tipac_su

Output within 1% of steady state
value

silabs.com | Smart. Connected. Energy-friendly.
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Parameter Symbol Test Condition Min Typ Max Unit
Settling time, (output settled | tipac_seTTLE Range setting is changed — 5 — us
within 1% of steady state val- -
ue) Step value is changed — 1 — us
Current consumption in EMO | lipac Source mode, excluding output — 8.9 13 WA
or EM12 current
Sink mode, excluding output cur- — 12 16 HA
rent
Current consumption in EM2 Source mode, excluding output — 1.04 — pA
or EM32 current, duty cycle mode, T =25
°C
Sink mode, excluding output cur- — 1.08 — MA
rent, duty cycle mode, T =25 °C
Source mode, excluding output — 8.9 — MA
current, duty cycle mode, T = 85
°C
Sink mode, excluding output cur- — 12 — MA
rent, duty cycle mode, T =85 °C
Output voltage compliance in | lcomp_src RANGESEL1=0, output voltage = — 0.04 — %
source mode, source current min(Viovop, Vavpbp2-100 mv)
change relative to current
sourced at 0 V RANGESEL1=1, output voltage = — 0.02 — %
min(Viovpp. Vavop?-100 mV)
RANGESEL1=2, output voltage = — 0.02 — %
min(Viovop, Vavop?-150 mV)
RANGESEL1=3, output voltage = — 0.02 — %
min(Viovpp, Vavpp?-250 mV)
Output voltage compliance in | lcomp_sink RANGESEL1=0, output voltage = — 0.18 — %
sink mode, sink current 100 mV
change relative to current
sunk at IOVDD RANGESEL1=1, output voltage = — 0.12 — %
100 mV
RANGESEL1=2, output voltage = — 0.08 — %
150 mV
RANGESEL1=3, output voltage = — 0.02 — %

250 mV

Note:

1.In IDAC_CURPROG register

2.The IDAC is supplied by either AVDD, DVDD, or IOVDD based on the setting of ANASW in the EMU_PWRCTRL register and
PWRSEL in the IDAC_CTRL register. Setting PWRSEL to 1 selects IOVDD. With PWRSEL cleared to 0, ANASW selects be-
tween AVDD (0) and DVDD (1).

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

Rev. 1.1 | 30




EFM32PG1 Data Sheet
Electrical Specifications

12C Fast-mode (Fm)

Table 4.22. 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 tHD,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 (tqp paT) needs to be met only when the device does not stretch the low time of SCL (t_ow)
12C Fast-mode Plus (Fm+)

Table 4.23. 12C Fast-mode Plus (Fm+)’

Parameter Symbol Test Condition Min Typ Max Unit
SCL clock frequency? fscL 0 — 1000 kHz
SCL clock low time tLow 0.5 — — us
SCL clock high time tHIGH 0.26 — — us
SDA set-up time tsu,pAT 50 — — ns
SDA hold time tHD,DAT 100 — — ns
Repeated START condition |tsy sTA 0.26 — — us
set-up time
(Repeated) START condition | typ sTA 0.26 — — us
hold time
STOP condition set-up time | tsy sTo 0.26 — — us
Bus free time between a tBUF 0.5 — — us
STOP and START condition

Note:
1.For CLHR set to 0 or 1 in the 12Cn_CTRL register
2. For the minimum HFPERCLK frequency required in Fast-mode Plus, refer to the 12C chapter in the reference manual

silabs.com | Smart. Connected. Energy-friendly.
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Frequency vs. Temperature

Temperature (Degrees C)

Frequency vs. Supply

Supply Voltage (V)

Figure 4.13. HFRCO and AUXHFRCO Typical Performance at 13 MHz
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QFN48 Pin# and Name

Pin
#

Pin Name

Pin Alternate Functionality / Description

Timers

TIMO_CCO #31

TIMO_CC1 #30

TIMO_CC2 #29
TIMO_CDTIO #28
TIMO_CDTI1 #27
TIMO_CDTI2 #26

Communication

USO_TX #31 USO_RX
#30 USO_CLK #29
USO0_CS #28 USO_CTS
#27 USO_RTS #26

CMU_CLKO #7
PRS_CHO #7 PRS_CH1

TIMO_OUTO #18 LE-

TIMO_OUT1 #17
PCNTO_SOIN #18
PCNTO_S1IN #17

BUSAY TIMT_CCO #31 US1_TX #31 UST_RX 46 PRS_CH2 #5
8 PF7 #30 US1_CLK #29
TIM1_CC1 #30 PRS_CH3 #4 ACMP0_O
BUSBX TIM1_CC2 #29 US;;SS?SRLT@@%TS #31 ACMP1_O #31
TIM1_CC3 #28 LE- = GPIO_EM4WU1
LEUO_TX #31 LEUO_RX
TIMO_OUTO #31 LE- #3012C0 SDA #31
TIMO_OUT1 #30 12C0 SCL #30
PCNTO_SOIN #31 -
PCNTO_S1IN #30
9 AVDD_1 Analog power supply 1.
10 HFXTAL_N High Frequency Crystal input pin.
11 HFXTAL_P High Frequency Crystal output pin.
12 RESETn Reset input, active low.To apply an external reset source to this pin, it is required to only drive this pin low
during reset, and let the internal pull-up ensure that reset is released.
13 NC No Connect.
14 NC No Connect.
15 NC No Connect.
16 NC No Connect.
17 NC No Connect.
TIMO_CCO #17
TIMO_CCTH#16 | 54 1 417 Uso_RX
- #16 USO_CLK #15
TIMO_CDTIO#14 | 50 cs#1a USO_CTS
TIMO_CDTI1 #13 413 USO RTS #12 CMU_CLKO #4
TIMO_CDTI2 #12 US1 TX#17 US1 RX PRS_CH3 #8 PRS_CH4
BUSCY TIM1_CCO #17 ~ = #0 PRS_CHS5 #6
18 PD9 #16 US1_CLK #15
TIM1_CC1 #16 PRS_CH6 #11
BUSDX TIM1_CC2 #15 UST_CS #14 US1_CTS ACMPO_O #17
y #13 US1_RTS #12 -
TIM1_CC3 #14 LE- ACMP1_O #17
LEUO_TX #17 LEUO_RX
TIMO_OUTO #17 LE- #16 12C0 SDA #17
TIMO_OUT1 #16 12C0 SCL #16
PCNTO_SOIN #17 -
PCNTO_S1IN #16
TIMO_CCO #18
Emg—gg; ﬁ}g US0_TX #18 USO_RX
- #17 USO_CLK #16
TIMO_CDTIO #15 USO_CS #15 US0_CTS
TIMO_CDTI1 #14 #12 USO RTS #13 CMU_CLK1 #4
TIMO_CDTI2 #13 US1 TX#18 US1 RX PRS_CH3 #9 PRS_CH4
BUSCX TIM1_CCO #18 = - #1 PRS_CHS5 #0
19 PD10 #17 US1_CLK #16
TIM1_CC1#17 — PRS_CH6 #12
BUSDY TIM1_CC2 #16 UST_CS #15 US1_CTS ACMPO_O #18
< #14 US1_RTS #13 -
TIM1_CC3 #15 LE- ACMP1_O #18

LEUO_TX #18 LEUO_RX
#17 12C0_SDA #18
12C0_SCL #17

silabs.com | Smart. Connected. Energy-friendly.
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QFN48 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #19
TIMo_CC1 #18 US0_TX #19 USO_RX
TIMO_CC2 #17
#18 USO_CLK #17
TIMO_CDTIO #16
o Comy At | US0_CS #16 USO_CTS
To-CoT Ao #15 USO_RTS #14 PRS_CH3 #10
BUSCY o-conzsl US1_TX#19US1_RX | PRS_CH4 #2 PRS_CH5
20 PD11 Th-ceo s #18 US1_CLK #17 #1 PRS_CH6 #13
BUSDX e i US1_CS #16 US1_CTS ACMPO_O #19
_ #15 US1_RTS #14 ACMP1_0 #19
TIM1_CC3 #16 LE- - -
LEUO_TX #19 LEUO_RX
TIMO_OUTO #19 LE- _ _
#1812C0_SDA #19
TIMO_OUT1 #18 oSN
PCNTO_SOIN #19 =
PCNTO_S1IN #18
TIMO_CCO #20
TIMO_CC1 #19 USO_TX #20 USO_RX
TIMO_CC2 #18
_ #19 USO_CLK #18
TIMO_CDTIO #17
Mo eaTa L | uso_cs #17 Uso_CTs
Mo CaT #16 USO_RTS #15 PRS_CH3 #11
BUSCX Rl US1_TX #20 US1_RX | PRS_CH4 #3 PRS_CH5
21 PD12 ey 2o #19 US1_CLK #18 #2 PRS_CH6 #14
BUSDY T ces b US1_CS #17 US1_CTS ACMPO_O #20
_ #16 US1_RTS #15 ACMP1_0 #20
TIM1_CC3 #17 LE-
- LEUO_TX #20 LEUO_RX
TIMO_OUTO #20 LE-
_ #19 12C0_SDA #20
TIMO_OUTA #19 TP
PCNTO_SOIN #20 =
PCNTO_S1IN #19
TIMO_CCO #21
TIMo_CC1 #20 USO_TX #21 USO_RX
TIMO_CC2 #19
_ #20 USO_CLK #19
TIMO_CDTIO #18
TmocpTa®8 | Uso_cs #18 Uso_CTs
L #17 USO_RTS #16 PRS_CH3 #12
BUSCY o-eones US1_TX #21 US1_RX | PRS_CH4 #4 PRS_CH5
22 PD13 e kel #20 US1_CLK #19 #3 PRS_CH6 #15
BUSDX oo k2o US1_CS #18 US1_CTS ACMPO_O #21
_ #17 US1_RTS #16 ACMP1_0 #21
TIM1_CC3 #18 LE-
- LEUO_TX #21 LEUO_RX
TIMO_OUTO #21 LE-
_ #20 12C0_SDA #21
TIMO_OUTA #20 YA
PCNTO_SOIN #21 =
PCNTO_S1IN #20
TIMO_CCO #22
TIMo_CC1 #21 USO_TX #22 USO_RX
TIMO_CC2 #20
TSR0 #21 USO_CLK #20
Tmo-cETO®S | Uso_Cs #19 USo_CTs CMU_CLKO #5
To-coTa a2 #18 USO_RTS #17 PRS_CH3 #13
BUSCX o-eones US1_TX #22 US1_RX | PRS_CH4 #5 PRS_CH5
23 PD14 T—cea e #21 US1_CLK #20 #4 PRS_CH6 #16
BUSDY oo kel US1_CS #19 US1_CTS ACMPO_O #22
v es e b #18 US1_RTS #17 ACMP1_0 #22
- LEUO_TX#22 LEUO_RX |  GPIO_EM4WU4
TIMO_OUTO #22 LE-
_ #2112C0_SDA #22
TIMO_OUTA #21 ey
PCNTO_SOIN #22 =
PCNTO_S1IN #21
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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 US;;%SSE’ES:TSS?EETS 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 US1_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
L USO_TX #12 USO_RX
TIMO CDTIO #9 #11 USO_CLK #10
TIMO_CDTI1 #8 US%%SS?;TS&?TS CMU_CLK1 #2
TIMO_CDTI2 #7 — PRS_CHO #9 PRS_CH9
BUSAY US1_TX #12 US1_RX
TIM1_CCO #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- | """ 500 SDA #12
TIMO_OUT1 #11 12C0 SCL #11
PCNTO_SOIN #12 -
PCNTO_S1IN #11
TIMO_CCO #13
Tocey 2 USO_TX #13 USO_RX
TIMO CDTIO #10 #12 USO_CLK #11
- USO_CS #10 USO_CTS
TIMO_CDTI1 #9 #9 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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6.2.1 EFM32PG1 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 - - - - - - - - - - - - - - | PAT | 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, R s e A e A
portp | P15/ PD14|PD13|PD12 PD11 PD1O| PDO | | | _ | |
(BY) | () | (Bv) | (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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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_CDTIO#21 | ;50 cs#21 USO_CTS
TIMO_CDTI1 #20 e ro0n TS | PRS_CHO #0 PRS_CH1
TIMO_CDTI2 #19 aa0 SR SIS #7 PRS_CH2 #6
BUSAX TIM1_CCO #24 = - PRS_CH3 #5 ACMP0_O
1 PFO #23 US1_CLK #22
BUSBY TIM1_CCA #23 LS S e o #24 ACMP1_O #i2d
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- _ _
#23 12C0_SDA #24
TIMO_OUT1 #23 S
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 | ;55 cg#92 USO_CTS
TIMO_CDTI #21 e 0> | PRS_CHO #1 PRS_CH1
TIMO_CDTI2 #20 e S a0 #0 PRS_CH2 #7
BUSAY TIM1_CCO #25 — - PRS_CH3 #6 ACMP0_O
2 PF1 #24 US1_CLK #23
BUSBX TIM1_CCA #24 USRS | #25ACMP1_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- _ _
424 12C0_SDA #25
TIMO_OUT1 #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_CDTIO #23 | | 20 JSD-CLE#24 CMU_CLKO #6
TIMO_CDTI #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 ACMP0_O
3 PF2 - #25 US1_CLK #24 _ -
TIM1_CC1 #25 #26 ACMP1_O #26
BUSBY - US1_CS #23 US1_CTS ~
TIM1_CC2 #24 o Es UST DBG_TDO #0
TIM1_CC3#23 LE- | M2 USIRISH#T DBG_SWO #0
TIMO_OUTO #26 LE- _ _ GPIO_EM4WUO
_ #25 12C0_SDA #26 -
TIMO_OUT1 #25 SRS
PCNTO_SOIN #26 =
PCNTO_S1IN #25
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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
12C0 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: PAO
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 |I2C0 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 |12PC7 |16:PC11 |20:PD12 |24:PFO |28:PF4 || oo
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 'C'E;:m'owtp”t
3:PA3  |7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31:PF7 :
0:PA1  |4:PAS |8:PB14 |12:PC8 |16:PD9 |20:PD13 |24:PF1 |28:PF5 || | 0o o
1:PA2  |5:PB11 |9:PB15 |13:PC9 |17:PD10 |21:PD14 |25:PF2 |29: PF6
LETIMO_OUT1 15, pA3  |6:PB12 |10:PC6 |14: PC10 |18: PD11 |22: PD15 | 26: PF3 | 30: PF7 tgrm’g’f”tp”t
3:PA4 |7:PB13 |11:PC7 |15:PC11 |19:PD12 |23:PFO |27:PF4 |31:PAO :
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 tEtUﬁtRX?SZr:;:é"”
LEUO TX 1:PA1  |5:PA5 |Q:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 o 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: PAQ 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 sglsgem PRS, chan-
3: PF3 7: PF7 11: PC9 ’
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Alternate LOCATION
Functionality 12 - 15 16 -19 20 - 23 24 - 27 28 - 31 Description
0:PA2  |4:PB11 |8:PB15 |12:PC9 |16:PD10 |20:PD14 24:PF2 |28:PF6 |_. . oo
TIMo CC2 1:PA3  |5:PB12 |9:PC6 |13:PC10 |17:PD11 |21:PD15 |25:PF3 |29:PF7 | o0 areinp”t/
— 2:PA4 |6:PB13 |10: PC7 |14:PC11 |18:PD12 |22: PFO |26:PF4 |30: PAO outt?tchanﬁ:m
3:PA5 |7:PB14 |11:PC8 |15:PD9 |19:PD13 |23:PF1 |27:PF5 |31:PA1 P :
0:PA3  |4:PB12 |8:PC6 |12:PC10 |16:PD11 |20:PD15 24:PF3 |28:PF7 |_. o0 .
TIMO CDTIO 1:PA4 |5:PB13 |9:PC7 |13:PC11 |17:PD12 |21:PFO | 25:PF4 |29:PA0 | o0 DeagTime
— 2:PA5 |6:PB14 |10:PC8 |14:PD9 |18:PD13 |22:PF1 |26:PF5 |30: PA1 Inserticl;)rlwchannelo
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 | (oo
TIMo CDTI1 1:PA5 |5:PB14 |Q:PC8 |13:PD9 |17:PD13 |21:PF1 |25:PF5 |29:PA1 | T Deagﬂme
- 2:PB11 |6:PB15 |10:PC9 |14:PD10 |18:PD14 |22: PF2 |26:PF6 |30: PA2 Inserti(?rlwchanneH
3:PB12 |7:PC6 |11:PC10 |15:PD11 |19: PD15 |23: PF3 |27:PF7 |31:PA3 :
0:PA5  |4:PB14 |8:PC8 |12:PD9 |16:PD13 20:PF1 |24:PF5 |28:PA1 | o .
. 1:PB11 |5:PB15 |9:PC9 |13:PD10 |17:PD14 |21:PF2 |25:PF6 |29:PA2 | T Deagﬂme
— 2:PB12 |6:PC6 |10:PC10 |14:PD11 |18:PD15 |22: PF3 |26:PF7 |30: PA3 Insemxchannelz
3:PB13 |7:PC7 |11:PC11 |15:PD12 |19:PFO |23:PF4 |27:PAO |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:PA5 |9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 | oo 8B
- 2:PA2  |6:PB11 |10:PB15 |14:PC9 |18:PD10 |22: PD14 |26:PF2 |30: PF6 outuptchanzelo
3:PA3  |7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31: PF7 P :
0: PA1 4: PA5 8: PB14 12: PC8 |16:PD9 |20: PD13 |24: PF1 28: PF5 .
: : : ) ; : : : Timer 1 Capture
M1 Cot 1:PA2 |5:PB11 |9:PB15 |13:PCO |17:PD10 |21:PD14 |25:PF2 |29:PF6 | oo 8P
- 2:PA3  |6:PB12 |10: PC6 |14:PC10 |18:PD11 |22: PD15 |26:PF3 |30: PF7 Outlﬁ’tchanﬁem
3:PA4 |7:PB13 |11:PC7 |15:PC11 |19:PD12 |23:PFO |27:PF4 |31:PA0O P .
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 | 00" 8P
- 2:PA4 |6:PB13 |10: PC7 |14:PC11 |18:PD12 |22: PFO |26:PF4 |30: PAO outt?tchanﬁl;IZ
3:PA5 |7:PB14 |11:PC8 |15:PD9 |19:PD13 |23:PF1 |27:PF5 |31:PA1 P :
0:PA3  |4:PB12 |8:PC6 |12:PC10 |16:PD11 |20: PD15 |24:PF3 |28:PF7 |_.
) ) ) ) ) ) ) ) Timer 1 Capture
TIM1 CC3 1:PA4 |5:PB13 |9:PC7 |13:PC11 |17:PD12 |21:PFO |25:PF4 |29:PA0 |00 8P
- 2:PA5 |6:PB14 |10:PC8 |14:PD9 |18:PD13 |22:PF1 |26:PF5 |30: PA1 outl?tchanﬁel?;
3:PB11 |7:PB15 |11:PC9 |15:PD10 |19:PD14 |23:PF2 |27:PF6 |31:PA2 P :
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:PAO
USO CTS 1:PA5 |5:PB14 |9:PC8 |13:PD9 |17:PD13 |21: PF1 |25.PF5 |29: PA1 g:ﬁthT:rdeLZ?;T°
— 2:PB11 |6:PB15 |10:PC9 | 14:PD10 |18:PD14 |22:PF2 | 26:PF6 |30:PA2 | o8¢ 12t
3:PB12 |7:PC6 |11:PC10 |15:PD11 |19: PD15 |23: PF3 |27:PF7 |31:PA3 put.
0:PA5  |4:PB14 |8:PC8 |12:PD9  16:PD13 |20:PF1 |24:PF5 |28:PA1 | o prioo o
USO RTS 1:PB11 |5:PB15 |9:PCO |13:PD10 |17:PD14 |21:PF2 |25:PF6 |29:PA2 | C ¢ hargware
— 2:PB12 |6:PC6 | 10:PC10 |14:PD11 18:PD15 |22:PF3 |26:PF7 |30:PA3 |2 o0 1SCH AT
3:PB13 |7:PC7 |11:PC11 |15:PD12 |19: PFO |23:PF4 |27:PA0 |31:PA4 put.
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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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8.2 QFN32 PCB Land Pattern
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