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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
32

256KB (256K x 8)

FLASH

32Kx 8

1.85V ~ 3.8V

A/D 24x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

48-VFQFN Exposed Pad

48-QFN (7x7)
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2. Ordering Information

Ordering Code Flash RAM (kB) DC-DC Converter GPIO Package
(kB)

EFM32PG1B200F256GM48-C0 256 32 Yes 32 QFN48 -40 to +85
EFM32PG1B200F2561M48-C0 256 32 Yes 32 QFN48 -40 to +125
EFM32PG1B200F 128GM48-C0 128 32 Yes 32 QFN48 -40 to +85
EFM32PG1B200F256GM32-C0 256 32 Yes 20 QFN32 -40 to +85
EFM32PG1B200F2561M32-C0 256 32 Yes 20 QFN32 -40 to +125
EFM32PG1B200F128GM32-C0 128 32 Yes 20 QFN32 -40 to +85
EFM32PG1B100F256GM32-C0 256 32 No 24 QFN32 -40 to +85
EFM32PG1B100F2561M32-CO0 256 32 No 24 QFN32 -40 to +125
EFM32PG1B100F128GM32-C0 128 32 No 24 QFN32 -40 to +85

EFm321J 1G] 1]8]200]F[256 |G ]m] 32 B CO R

‘ |—> Tape and Reel (Optional)
Revision

Pin Count

Package — M (QFN)
——» Temperature Grade — G (-40 to +85 °C), | (-40 to +125 °C)
—» Flash Memory Size in kB
——>» Memory Type (Flash)
— Feature Set Code
— Performance Grade — P (Performance), B (Basic), V (Value)
L—3 Series
—» Gecko
——>» Family — J (Jade), P (Pearl)
— Energy Friendly Microcontroller 32-bit

Figure 2.1. OPN Decoder
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3. System Overview

3.1 Introduction

The EFM32PG1 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 EFM32PG1 Reference Manual.

A block diagram of the EFM32PG1 family is shown in Figure 3.1 Detailed EFM32PG1 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 Order-
ing Information.

ARM Cortex-M4 Core Port I/0 Configuration

Debug /

Serial Wire _

(shared w/ GPIO) P’:g:g:,‘;j:g Up to 256 KB ISP Flash Digital Peripherals
Program Me LETIMER
I0VDD
RESETN | TIMER
Up to 32 KB RAM UIMER
Reset CRYOTIMER
Management Port A
i Memory Protection Unit _
ot v : : PCNT Drivers PAn
el | RTC/RTCC |
Monitor / Brown DMA Controller RIS [RICC Port
Out Detector USART Mapper oot B
o|
LEUART Drivers PBn
DVDD Power Net
<—bypass 12C
Watchdo:
VREGVDD Timer - CRYPTO Port C pCn
VREGSW Drivers
CRC
VREGVSS [X
Clock Configuration Port D
vss Analog Peripherals ort PDn
Drivers
Internal
ULFRCO Reference
LFXTAL_P Port F X
B Drivers PFn
LFXTAL_N
(shared w/ GPIO)
HFXTAL_P
HFXTAL_N
Sensor
AUXHFRCO
Analog Comparator

Figure 3.1. Detailed EFM32PG1 Block Diagram
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0x400f0400 — \ Oxfrrffife
0x400f0000 0xe0100000
0x400e6400 RS Oxe0fFfif
0x400€6000 \ CM4 Peripherals
0x400e5400 =0 \ 0xe0000000
0x400e5000 OxdTTTTTfT
0x400e4400
CMU
0x400€4000 gngiiigi
X
0x400e3400 EMU \ Peripherals (bit set)
0x400e3000 TOMA \ 0x46000000
0x400e2000 OXASTTTTTT
0x400e1400
0x400e1000 FRUEH \ 945000000
0x400e0800 MSC \ OXA4TTTTrT
0x400e0000 Peripherals (bit clear)
044000000
0x40052400
0x40052000 WDoGo \ Oxa3fFFFee
Peripherals (bit-band)
0x4004400 PCNTO \ 0x42000000
0x4004e000 OxATTTTITT
0x4004a400
LEUARTO

0x4004a000 940100000
0x40046400 0x400FfFf
0x40046000 LETIMERO Peripherals
0x40042400 940000000
0x40042000 iLiee Ox3FFFFFFE
gi:ggi:ggg CRYOTIMER / 0x22400000

/ 0x223fFFf
0x4001c400 GPCRC SRAM (bit-band)
0x4001c000 / 922000000
0x40018800 —TTERT / OX2LTTTFrT
0x40018400 —ERG ,
0x40018000 6x20008000
0x40010800 AT / RAMH ©x20007 1T
0x40010400 (data space)

ART P
0x40010000 USARTO 0x20007c00
0x4000¢400 - RAMO 8x20007b7T
0x4000c000 / (data space) 0x20000000
0x40006000 €3) / OXLTTTITT
0x4000a000 ,
0x40006400
0x40006000 IDACO /
0x40002400 / Code
0x40002000 ADCO ,
0x40000800
ACMPL

0x40000400
Ox40000000 ACMPO 6x00000000

Figure 3.3. EFM32PG1 Memory Map — Peripherals

3.12 Configuration Summary

The features of the EFM32PG1 are a subset of the feature set described in the device reference manual. The table below describes
device specific implementation of the features. Remaining modules support full configuration.

Table 3.1. Configuration Summary

Module Configuration Pin Connections

USARTO IrDA SmartCard USO0_TX, USO_RX, USO_CLK, US0_CS
USART1 IrDA I12S SmartCard US1_TX, US1_RX, US1_CLK, US1_CS
TIMERO with DTI TIMO_CCJ[2:0], TIMO_CDTI[2:0]
TIMER1 TIM1_CCJ[3:0]

silabs.com | Smart. Connected. Energy-friendly.
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4. Electrical Specifications

4.1 Electrical Characteristics

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

Refer to Table 4.2 General Operating Conditions on page 11 for more details about operational supply and temperature limits.

4.1.1 Absolute Maximum Ratings

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

Table 4.1. Absolute Maximum Ratings

Parameter Test Condition
Storage temperature range | Tstg -50 — 150 °C
External main supply voltage | Vppmax 0 — 3.8 \%
External main supply voltage | VppramPMAX — — 1 V/us
ramp rate
Voltage on any 5V tolerant | Vpigpin -0.3 — Min of 5.25 \%
GPIO pin' and I0VDD

+2
Voltage on non-5V tolerant -0.3 — IOVDD+0.3 \Y
GPIO pins
Voltage on HFXO pins VHEXOPIN -0.3 — 1.4 \%
Total current into VDD power | lyppmax — — 200 mA
lines (source)
Total current into VSS lyssmax — — 200 mA
ground lines (sink)
Current per 1/O pin (sink) llomAX — — 50 mA
Current per 1/O pin (source) — — 50 mA
Current for all I/O pins (sink) | loaLLMAX — — 200 mA
Current for all I/0O pins — — 200 mA
(source)
Voltage difference between |AVpp — — 0.3 \%
AVDD and VREGVDD
Junction Temperature for -G | T -40 — 105 °C

grade devices

Junction Temperature for -I -40 — 125 °C
grade devices

Note:
1.When a GPIO pin is routed to the analog module through the APORT, the maximum voltage = IOVDD.

silabs.com | Smart. Connected. Energy-friendly. Rev.1.1 | 10
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4.1.8 Oscillators

4.1.8.1 LFXO

Table 4.10. LFXO

Parameter Test Condition

Crystal frequency fLExo — 32.768 — kHz

Supported crystal equivalent | ESRgxo — — 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 ILFx0o ESR =70 kQ, C__ =7 pF, GAIN* = — 273 — nA

startup 3 3, AGC4=1

Start- up time tLFxo 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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4.1.8.4 HFRCO and AUXHFRCO

Table 4.13. HFRCO and AUXHFRCO

Parameter Symbol Test Condition Min Typ Max Unit
Frequency Accuracy fHFRCO_ACC Any frequency band, across sup- -2.5 — 25 %
ply voltage and temperature
Start-up time tHFRCO furrco 2 19 MHz — 300 — ns
4 < fyprco < 19 MHz — 1 — ys
furrco < 4 MHz — 25 — us
Current consumption on all | Igrrco furrco = 38 MHz — 204 228 HA
supplies
furrco = 32 MHz — 171 190 MA
fuFrRCO = 26 MHz — 147 164 HA
furrco = 19 MHz — 126 138 HA
fuFrco = 16 MHz — 110 120 MA
fuFrco = 13 MHz — 100 110 HA
furrco =7 MHz — 81 91 HA
furrco =4 MHz — 33 35 HA
fuFrco = 2 MHz — 31 35 MA
furrco = 1 MHz — 30 35 HA
Step size SSHFERCO Coarse (% of period) — 0.8 — %
Fine (% of period) — 0.1 — %
Period Jitter PJHERCO — 0.2 — % RMS

4.1.8.5 ULFRCO

Table 4.14. ULFRCO

Parameter Test Condition

Oscillation frequency fuLFRCO 0.95 1 1.07 kHz

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.1 | 22
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4.1.9 Flash Memory Characteristics

Table 4.15. Flash Memory Characteristics’

Parameter Test Condition
Flash erase cycles before ECrLASH 10000 — — cycles
failure
Flash data retention RETELASH Tavg £ 85 °C 10 — — years
Tamg <125 °C 10 — — years
Word (32-bit) programming | tw_proG 20 26 40 us
time
Page erase time tPERASE 20 27 40 ms
Mass erase time tMERASE 20 27 40 ms
Device erase time?2 toERASE Tame =85 °C — 60 74 ms
Tamg <125 °C — 60 78 ms

Page erase current3 IERASE - - 3 mA
Mass or Device erase cur- — — 5 mA
rent3
Write current3 IwRITE — — 3 mA
Note:

1. Flash data retention information is published in the Quarterly Quality and Reliability Report.

2. Device erase is issued over the AAP interface and erases all flash, SRAM, the Lock Bit (LB) page, and the User data page Lock

Word (ULW)
3. Measured at 25°C

silabs.com | Smart. Connected. Energy-friendly. Rev. 1.1 | 23
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Parameter Symbol Test Condition Min Typ Max Unit
Output fall time, From 70% | tiooF Cp =50 pF, — 1.8 — ns
to 30% of Vo
DRIVESTRENGTH' = STRONG,
SLEWRATE" = 0x6
CL =50 pF, — 4.5 — ns
DRIVESTRENGTH! = WEAK,
SLEWRATE' = 0x6
Output rise time, From 30% | tjoor CL =50 pF, — 2.2 — ns
to 70% of V|o
DRIVESTRENGTH' = STRONG,
SLEWRATE = 0x6'
CL =50 pF, — 7.4 — ns
DRIVESTRENGTH' = WEAK,
SLEWRATE" = 0x6
Note:
1.In GPIO_Pn_CTRL register
4.1.11 VMON
Table 4.17. VMON
Parameter Symbol Test Condition Min Typ Max Unit
VMON Supply Current lvmoN In EMO or EM1, 1 supply moni- — 5.8 8.26 MA
tored
In EMO or EM1, 4 supplies moni- — 11.8 16.8 MA
tored
In EM2, EM3 or EM4, 1 supply — 62 — nA
monitored
In EM2, EM3 or EM4, 4 supplies — 99 — nA
monitored
VMON Loading of Monitored |lsgnsg In EMO or EM1 — 2 — MA
Supply
In EM2, EM3 or EM4 — 2 — nA
Threshold range VVMON_RANGE 1.62 — 3.4 \%
Threshold step size NvMON_sTESP Coarse — 200 — mV
Fine — 20 — mV
Response time tyMON_RES Supply drops at 1V/us rate — 460 — ns
Hysteresis VVMON_HYST — 26 — mV

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

Temperature (Degrees C)

Frequency vs. Supply

Supply Voltage (V)

Figure 4.13. HFRCO and AUXHFRCO Typical Performance at 13 MHz

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 #27
TIMo_CC1 #26 US0_TX #27 USO_RX
TIMO_CC2 #25
#26 USO_CLK #25
TIMO_CDTI0#24 | ;50 ¢S #24 USO_CTS
TIMO_CDTI #23 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 eI | PRS_CH3 #0 ACMP0_O
TIM1_CC2 #25 _ _ #27 ACMP1_O #27
#23 US1_RTS #22
TIM1_CC3 #24 LE- - DBG_TDI #0
LEUO_TX #27 LEUO_RX
TIMO_OUTO #27 LE- _ _
#26 12C0_SDA #27
TIMO_OUT1 #26 Sy
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 #24 USO_RTS #23
TIMO_CDTI2 #23 _ PRS_CHO #4 PRS_CH1
BUSAX _ US1_TX #28 US1_RX _ _
TIM1_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_OUTA #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
= USO_CS #26 US0_CTS
TIMO_CDTI1 #25 #25 USO_RTS #24
TIMO_CDTI2 #24 _ PRS_CHO #5 PRS_CH1
BUSAY _ US1_TX #29 US1_RX _ _
TIM1_CCO #29 #4 PRS_CH2 #3
6 PF5 - #28 US1_CLK #27 _
BUSBX TIM1_CC1 #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_OUTA #28 oS
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 USo_CTs
Tmo-cpT B2 #26 USO_RTS #25 CMU_CLK1 #7
BUSAX Rl e US1_TX #30 US1_RX | PRS_CHO #6 PRS_CH1
7 PF6 T-Ce#s #29 US1_CLK #28 #5 PRS_CH2 #4
BUSBY T 2 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_OUTA #29 S oy
PCNTO_SOIN #30 =
PCNTO_S1IN #29

silabs.com | Smart. Connected.
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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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QFN32 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #22
TIMo_CC1 #21 US0_TX #22 USO_RX
TIMO_CC2 #20
TIMO_CDTIO #19 #21 USO_CLK #20
TIMO GDTI #18 USO_CS #19 USO_CTS CMU_CLKO #5
TIMO_ODTI2 #17 #18 USO_RTS #17 PRS_CH3 #13
BUSCX TIMT OCO #92 US1_TX #22 US1_RX | PRS_CH4 #5 PRS_CH5
15 PD14 TIM1 GG #21 #21 US1_CLK #20 #4 PRS_CH6 #16
BUSDY TIMA ™~ GO2 #90 US1_CS#19 US1_CTS ACMPO_O #22
TIM1 GO #19 LE. #18 US1_RTS #17 ACMP1_O #22
- LEUO_TX #22 LEUO_RX GPIO_EM4WU4
TIMO_OUTO #22 LE-
#2112C0_SDA #22
TIMO_OUT1 #21 1200 SOL #21
PCNTO_SOIN #22 -
PCNTO_S1IN #21
TIMO_CCO #23
TIMO_CC1 #22 US0_TX #23 USO_RX
TIMO_CC2 #21
TIMO_CDTIO #20 #22 USO_CLK #21
TIMO™ODTI1 #19 USO_CS #20 USO_CTS CMU_CLK1 #5
TIMO ODTI2 #18 #19 USO_RTS #18 PRS_CH3 #14
BUSCY TIMT OCO 493 US1_TX#23 US1_RX | PRS_CH4 #6 PRS_CH5
16 PD15 TIM1 GG 1 #29 #22 US1_CLK #21 #5 PRS_CH6 #17
BUSDX TIM1 G2 %21 US1_CS #20 US1_CTS ACMPO_O #23
TIM1 GC3 #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 #22 500 SOL #29
PCNTO_SOIN #23 -
PCNTO_S1IN #22
TIMO_CCO #0
TIMo_CC1 #31 US0_TX #0 USO_RX
TIMO_CC2 #30
#31 USO_CLK #30
TIMO_CDTIO #29
TIMO ODTI1 #28 USO_CS #29 USO_CTS
ADCO EXTN TIMO _CDTI2 #27 #28 USO_RTS #27 CMU_CLK1 #0
- TIM7_ CCo #0 US1_TX#0 US1_RX | PRS_CH6 #0 PRS_CH7
17 PAO BUSCX TIM1 CC1 #31 #31 US1_CLK #30 #10 PRS_CH8 #9
TIM1OG2 #30 US1_CS #29 US1_CTS | PRS_CH9 #8 ACMP0O_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 USO_CS
TIMO_CDTIO #30
TIMO_CDTI1 #29 #30 USO_CTS #29
ADCO EXTP — USO_RTS #28 US1_TX CMU_CLKO #0
_ TIMO_CDTI2 #28
TIMA GCO #1 #1 US1_RX #0 PRS_CH6 #1 PRS_CH7
18 PA1 BUSCY TIM1 oG #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- | 1504 gpa#1 12c0_SCL
TIMO_OUT1 #0 A
PCNTO_SOIN #1
PCNTO_S1IN #0
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QFN32 Pin# and Name

Pin

Pin Alternate Functionality / Description

4 Pin Name Timers Communication
TIMO_CCO #10
Emg—gg; zg US0_TX #10 USO_RX
TIMO_CDTIO #7 #9 USO_CLK #8
TIMO_CDTI #6 USO_CS #7 USO_CTS CMU_CLKO #1
LFXTAL_P TIMO_CDTI2 #5 U Sffs Tung(?Lséstx 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 US4 RTS 75 ACMPO_O #10
TIM1_CC3#7LE- | o/ ° 5470 Eo RX ACMP1_O #10
TIMO_OUTO #10 LE- U0_TX #10 LEUO_
Tio OUT1 #0 #9 12C0_SDA #10
PCNTO_SOIN #10 12C0_SCL #9
PCNTO_S1IN #9
25 DVDD Digital power supply.
26 DECOUPLE Decouple output for on-chip voltage regulator. An external decoupling capacitor is required at this pin.
27 IOVDD Digital 10 power supply.
TIMO_CCO #12
To-ce al USO_TX #12 US0_RX
TIMO ODTI0 #0 #11 USO_CLK #10
TIMO_CDTH #8 Usggcussggg%oﬁfs CMU_CLK1 #2
TIMO_CDTI2 #7 — PRS_CHO #9 PRS_CH9
BUSAY US1_TX#12 US1_RX
TIM1_CCO #12 #12 PRS_CH10 #1
28 PC7 TIM1_CC1 #11 #11 UST_CLK#10 PRS_CH11 #0
BUSBX _ X
US1_CS#9 US1_CTS
TIM1_CC2 #10 48 US1 RTS 7 ACMPO_O #12
TIM1_CC3#ILE- || L0 Ty #72 LEUO RX ACMP1_O #12
TIMO_OUTO #12 LE- | “EYO_ uo_
TINO. OUT1 #11 #1112C0_SDA #12
PCNTO_SOIN #12 12C0_SCL #11
PCNTO_S1IN #11
TIMO_CCO #13
Emg—gg; ﬁﬁ US0_TX #13 USO_RX
TIMO D10 £10 #12 USO_CLK #11
TIMO_CDTI1 #9 US?@CSS? ORLTJEOESCTS PRS_CHO #10
TIMO_CDTI2 #8 — PRS_CH9 #13
BUSAX US1_TX #13 US1_RX
TIM1_CCO #13 PRS_CH10 #2
29 PC8 #12 US1_CLK #11
BUSBY TIM1_CC1 #12 PRS_CH11 #1
US1_CS #10 US1_CTS
TIM1_CC2 #11 9 US1 RTS 3 ACMPO_O #13
TIM1_CC3 #10 LE- - ACMP1_O #13

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

LEUO_TX #13 LEUO_RX
#1212C0_SDA #13
12C0_SCL #12
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QFN32 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 USO_CS #11 USO_CTS
TIMO_CDTH #10 e o0 PRS_CHO #11
TIMO_CDTI2 #9 _ PRS_CHO #14
BUSAY US1_TX #14 US1_RX
TIM1_CCO #14 PRS_CH10 #3
30 PCY #13 US1_CLK #12
TIM1_CC1 #13 PRS_CH11 #2
BUSBX US1_CS #11 US1_CTS
TIM1_CC2 #12 oS e 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 | | o1 JSO-CLE#S CMU_CLK1 #3
TIMO_CDTH #11 S PRS _CHO #12
TIMO_CDTI2 #10 _ PRS_CH9 #15
BUSAX _ US1_TX #15 US1_RX -
TIMT_CCO #15 PRS_CH10 #4
31 PC10 - #12 US1_CLK #13 -
TIM1_CC1 #14 PRS_CH11 #3
BUSBY - US1 CS #12 US1_CTS _
TIM1_CC2 #13 S EI ACMPO_O #15
TM1_CC3#t2LE- | I USTRTSHI0 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 USO_RX
TIMO_CC2 #14 #15 USO_CLK #14
TIMO_CDTIO#13 | | 10 JSDCLE# CMU_CLKO #3
TIMO_CDTIH #12 S IS S0 PRS _CHO #13
TIMO_CDTI2 #11 _ PRS_CH9 #16
BUSAY = US1_TX#16 US1_RX -
TIMT_CCO #16 PRS_CH10 #5
32 PC11 #15 US1_CLK #14
TIM1_CC1 #15 PRS_CH11 #4
BUSBX - US1_CS #13 US1_CTS _
TIM1_CC2 #14 S HIS ST G ACMPO_O #16
TM1_CC3#3LE- | 12 USIRISHIT ACMP1_0O #16
TIMO_OUTO #16 LE- _ _ DBG_SWO #3
#15 12C0_SDA #16
TIMO_OUT1 #15 SR
PCNTO_SOIN #16 =
PCNTO_S1IN #15
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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

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
12 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
13 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
14 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
15 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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Table 7.2. QFN48 PCB Land Pattern Dimensions

Dimension Typ
S1 6.01
S 6.01
L1 4.70
W1 4.70
e 0.50
w 0.26
L 0.86
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

3. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 ym
minimum, all the way around the pad.

4. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
5. The stencil thickness should be 0.125 mm (5 mils).

6. The ratio of stencil aperture to land pad size can be 1:1 for all perimeter pads.

7.A 4x4 array of 0.75 mm square openings on a 1.00 mm pitch can be used for the center ground pad.

8. A No-Clean, Type-3 solder paste is recommended.

9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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8.2 QFN32 PCB Land Pattern
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Figure 8.2. QFN32 PCB Land Pattern Drawing
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