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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®-M4

32-Bit Single-Core

40MHz

12C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
32

128KB (128K 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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3.2 Power

The EFM32PG1 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/O. 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 multiple
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)

EFM32PG1 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 EFM32PG1. 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 EFM32PG1 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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4.1.4 DC-DC Converter

Test conditions: Lpcpc=4.7 pH (Murata LQH3NPN4R7MMOL), Cpcpc=1.0 uF (Murata GRM188R71A105KA61D), Vpcpc =3.3 V,
Vbepe 0=1.8 V, Ipcpc_Loap=50 mA, Heavy Drive configuration, Fpcpc Ln=7 MHz, unless otherwise indicated.

Table 4.4. DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit

Input voltage range Vbebc | Bypass mode, Ipcpc_Loap = 50 1.85 — VVREGVDD_ \%
mA MAX

Low noise (LN) mode, 1.8 V out- 2.4 — VVREGVDD \%
put, Iococ_Loap = 100 mA, or MAX
Low power (LP) mode, 1.8 V out-
put, Ipcpc_Loap = 10 mA

Low noise (LN) mode, 1.8 V out- 2.6 — VVREGVDD_ \%
put, Ipcoc_Loap = 200 mA MAX

Output voltage programma- | Vpcpc o 1.8 — VVREGVDD \%
ble range

Regulation DC Accuracy ACCpc Low noise (LN) mode, 1.8 V target 1.7 — 1.9 \%
output

Regulation Window?2 WINReG Low power (LP) mode, 1.63 — 2.2 \%
LPCMPBIAS3 =0, 1.8 V target
output, Ipcpc_LoaD = 75 PA

Low power (LP) mode, 1.63 — 21 \%
LPCMPBIAS? = 3, 1.8 V target
output, IDCDC_LOAD <10 mA

Steady-state output ripple VR — 3 — mVpp

Output voltage under/over- | Voy CCM Mode (LNFORCECCM3 = — — 150 mV
shoot 1), Load changes between 0 mA
and 100 mA

DCM Mode (LNFORCECCMS = — — 150 mV
0), Load changes between 0 mA
and 10 mA

Overshoot during LP to LN — 200 — mV
CCM/DCM mode transitions com-
pared to DC level in LN mode

Undershoot during BYP/LP to LN — 50 — mV

CCM (LNFORCECCM? = 1) mode
transitions compared to DC level
in LN mode

Undershoot during BYP/LP to LN — 125 — mV

DCM (LNFORCECCM3 = 0) mode
transitions compared to DC level
in LN mode

DC line regulation VREG Input changes between — 0.1 — %
VvREGVDD_mAx @and 2.4 V

DC load regulation IREG Load changes between 0 mA and — 0.1 — %
100 mA in CCM mode

silabs.com | Smart. Connected. Energy-friendly. Rev.1.1 | 13
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4112 ADC

Table 4.18. ADC

Parameter Test Condition
Resolution VRESOLUTION 6 — 12 Bits
Input voltage range VADCIN Single ended 0 — 2*VREF \%
Differential -VREr — 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- | lapc_conT- 1 Msps / 16 MHz ADCCLK, — 301 350 MA
ing internal reference buffer. | yous Lp
Continous operation. WAR- - 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_NorRwmAL_LP | 35 ksps / 16 MHz ADCCLK, — 51 — HA
ing internal reference buffer.
Duty-cycled operation. WAR- ?'ASPROG =0, GPBIASACC =1
MUPMODEZ = 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 — pA
ing internal reference buffer. |gy | p
Duty-cycled operation. - EIASPROG =0, GPBIASACC =1
AWARMUPMODE? = KEEP-
INSTANDBY or KEEPIN-
SLOWACC 35 ksps / 16 MHz ADCCLK, — 79 — MA
BIASPROG = 0, GPBIASACC = 1
3
Current from all supplies, us- | lapc_conT- 1 Msps / 16 MHz ADCCLK, — 345 — A
ing internal reference buffer. | ous Hp
Continous operation. WAR- - 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 Symbol Test Condition Min Typ Max Unit
Current from all supplies, us- | lapc_NoRMAL_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* tapccony 6 bit — 7 — cycles
8 bit — 9 — cycles
12 bit — 13 — cycles
Startup time of reference tADCSTART WARMUPMODEZ? = 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 — [\
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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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.
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Frequency vs. Temperature

Frequency vs. Supply
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Figure 4.16. HFRCO and AUXHFRCO Typical Performance at 2 MHz
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Figure 4.17. HFRCO and AUXHFRCO Typical Performance at 1 MHz
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5. Typical Connection Diagrams

5.1 Power
Typical power supply connections for direct supply, without using the internal dc-dc converter, are shown in Figure 5.1 EFM32PG1
Typical Application Circuit, Direct Supply, No DC-DC Converter on page 47.

<
o
S

/o
Main 1 L 1 L 1 L
Supply T_T T
VREGVDD AVDD_0 10vDD
AVDD_1
fIVREGSW HFXTAL_N®— I
=
=
L] VREGVSS HFXTAL_P&—T
VDD LEXTAL_N &
L =
T LFXTAL_P—
_[FDECOUPLE

Figure 5.1. EFM32PG1 Typical Application Circuit, Direct Supply, No DC-DC Converter

A typical application circuit using the internal dc-dc converter is shown in Figure 5.2 EFM32PG1 Typical Application Circuit Using the
DC-DC Converter on page 47. The MCU operates from the dc-dc converter supply.

Vop
R T
Main 1 L 1 LT 1 L
Supply
VREGVDD AVDD_0 I0VDD
AVDD_1H
Vbcoe L
‘ [IVREGSW HFXTAL_N I
= =
; L] [*VREGVSS HFXTAL_P®—
DVDD LFXTAL_N &
T N
T LFXTAL_P&—T
[—FDECOUPLE
I

Figure 5.2. EFM32PG1 Typical Application Circuit Using the DC-DC Converter

5.2 Other Connections

Other components or connections may be required to meet the system-level requirements. Application Note AN0002: "Hardware De-
sign Considerations" contains detailed information on these connections. Application Notes can be accessed on the Silicon Labs web-

site (www.silabs.com/32bit-appnotes).

Rev. 1.1 | 47
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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

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

Rev. 1.1 | 56




EFM32PG1 Data Sheet
Pin Definitions

QFN32 Pin# and Name

Pin

4 Pin Name

Table 6.3. QFN32 without DC-DC Device Pinout

Pin Alternate Functionality / Description

Timers

Communication

0 VREGVSS Voltage regulator VSS
TIMO_CCO #24
TIMo_CC1 #23 US0_TX #24 USO_RX
TIMO_CC2 #22
#23 USO_CLK #22
TIMO_CDTIO#21 | ;5" cs 421 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_CDTI0#22 | ;51 cs 422 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 ACMPO_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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QFN32 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #18
TIMo_CC1 #17 US0_TX #18 USO_RX
TIMO_CC2 #16
#17 USO_CLK #16
TIMO_CDTIO#15 | ;50 cs #15 US0_CTS
TIMO_CDTI #14 Py CMU_CLK1 #4
TIMO_CDTI2 #13 - PRS_CH3 #9 PRS_CH4
BUSCX US1_TX#18 US1_RX
TIMT_CCO #18 #1 PRS_CH5 #0
1 PD10 #17 US1_CLK #16
TIM1_CCA #17 PRS_CH6 #12
BUSDY US1_CS #15 US1_CTS
TIM1_CC2 #16 YRRl ACMPO_O #18
TIM1_CC3 #15 LE- - ACMP1_0 #18
LEUO_TX #18 LEUO_RX
TIMO_OUTO #18 LE- _ _
#17 12C0_SDA #18
TIMO_OUT1 #17 oS
PCNTO_SOIN #18 =
PCNTO_S1IN #17
TIMO_CCO #19
TIMo_CC1 #18 US0_TX #19 USO_RX
TIMO_CC2 #17
_ #18 USO_CLK #17
TIMO_CDTIO #16
Mo CaTa e | US0_CS #16 USO_CTS
o eoT #15 USO_RTS #14 PRS_CH3 #10
BUSCY oz US1_TX#19 US1_RX | PRS_CH4 #2 PRS_CH5
12 PD11 e o #18 US1_CLK #17 #1 PRS_CH6 #13
BUSDX T Ce s 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-
_ #18 12C0_SDA #19
TIMO_OUT1 #18 R
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
TmocpTo® L | Uso_cs #17 Uso_CTs
L #16 USO_RTS #15 PRS_CH3 #11
BUSCX Rl US1_TX #20 US1_RX | PRS_CH4 #3 PRS_CH5
13 PD12 oo k20 #19 US1_CLK #18 #2 PRS_CH6 #14
BUSDY e 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_OUT1 #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
Tmo-CBTo®S | Uso_cs #18 Uso_CTs
Ll #17 USO_RTS #16 PRS_CH3 #12
BUSCY o-eotes US1_TX #21 US1_RX | PRS_CH4 #4 PRS_CH5
14 PD13 ool #20 US1_CLK #19 #3 PRS_CH6 #15
BUSDX oo k20 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_OUT1 #20 TP
PCNTO_SOIN #21 =
PCNTO_S1IN #20
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QFN32 Pin# and Name

Pin

Pin Alternate Functionality / Description

4 Pin Name Timers Communication
TIMO_CCO #6
TIMO_CC1 #5 USO_TX #6 USO_RX #5
TIMO_CC2 #4
USO_CLK #4 USO_CS
TIMO_CDTIO #3
#3 USO_CTS #2
TIMO_CDTI1 #2 US0_RTS #1 US1_TX
TIMO_CDTI2 #1 oy LIS TX | PRS_CH #6 PRS_CHY
BUSCY TIM1_CCO #6 — #5 PRS_CHS #4
19 PB11 US1_CLK #4 US1_CS
TIM1_CC1 #5 - _CS | pRS CHo #3 ACMPO_O
BUSDX #3 US1_CTS #2
TIM1_CC2 #4 #6 ACMP1_O #6
US1_RTS #1 LEUO_TX
TIM1_CC3 #3 LE-
TIMO_OUTO #6 LE- #6 LEUO_RX #5
o oUTTss | 12C0_SDA zg 12C0_SCL
PCNTO_SOIN #6
PCNTO_S1IN #5
TIMO_CCO #7
TIMo_CC1 #6 USO_TX #7 USO_RX #6
TIMO_CC2 #5
USO_CLK #5 USO_CS
TIMO_CDTIO #4
= #4 USO_CTS #3
TIMO_CDTI1 #3 USO_RTS #2 US1_TX
TIMO_CDTI2 #2 _ —TX" | PRS_CH6 #7 PRS_CH?7
BUSCX #7 US1_RX #6
TIMT_CCO #7 #6 PRS_CH8 #5
20 PB12 US1_CLK #5 US1_CS
TIM1_CC1 #6 PRS_CH9 #4 ACMPO_O
BUSDY - #4 US1_CTS #3 — -
TIM1_CC2 #5 #7 ACMP1_O #7
- US1_RTS #2 LEUO_TX -
TIM1_CC3 #4 LE-
#7 LEUO_RX #6
TIMO_OUTO #7 LE- | 51" spA #7 12C0_SCL
TIMO_OUT1 #6 -SDARTI2C0
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 R
TIMO_CDTH #4 _ PRS_CH6 #8 PRS_CH?7
USO_RTS #3 US1_TX
TIMO_CDTI2 #3 AN VS #7 PRS_CH8 #6
BUSCY TIM1_CCO #8 - PRS_CH9 #5 ACMPO_O
21 PB13 US1_CLK #6 US1_CS
TIM1_CC1 #7 #8 ACMP1_O #8
BUSDX - #5 US1_CTS #4 -
TIM1_CC2 #6 st LTS R DBG_SWO #1
TIM1_CC3 #5 LE- _ _ GPIO_EM4WU9
#8 LEUO_RX #7
TIMo_OUTO #8 LE- 1 ,c0_spa #8 12c0_scL
TIMO_OUTA #7 -SDA RGO
PCNTO_SOIN #8
PCNTO_S1IN #7
22 AVDD_0 Analog power supply 0.
TIMO_CCO #9
TIMO_CC1 #8 USO_TX #9 USO_RX #8
TIMO_CC2 #7
USO_CLK #7 USO_CS
TIMO_CDTIO #6
TIMO_CDTI1 #5 #6 USO_CTS #5
LEXTAL N TIMO _CDTI2 #4 USO_RTS #4 US1_TX CMU_CLK1 #1
- R retichs #9 US1_RX #8 PRS_CH6 #9 PRS_CH?7
23 PB14 BUSCX T-cea s US1_CLK #7 US1_CS #8 PRS_CHS8 #7
SUSDY M co2 87 #6US1 _CTS#5 | PRS_CH9 #6 ACMPO_O

TIM1_CC3 #6 LE-
TIMO_OUTO #9 LE-
TIMO_OUT1 #8
PCNTO_SOIN #9
PCNTO_S1IN #8

US1_RTS #4 LEUO_TX
#9 LEUO_RX #8
12C0_SDA #9 12C0_SCL
#8

#9 ACMP1_O #9
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6.3 EFM32PG1 QFN32 with DC-DC Definition
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Figure 6.3. EFM32PG1 QFN32 with DC-DC Pinout

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

PB15
PB14
AVDD 0
PB13
PB12
PB11
PA1
PAO

Rev. 1.1 | 68




EFM32PG1 Data Sheet
Pin Definitions

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
USARTO Asynchro-
0: PA1 4:PA5 |8:PB14 |12:PC8 |16:PD9 |20:PD13 |24:PF1 | 28:PF5 |nous Receive.
1: PA2 5:PB11 |9:PB15 |13:PC9 |17:PD10 |21: PD14 |25:PF2 |29: PF6
USARTO Synchro-
US0_RX 2:PA3 |6:PB12 |10:PC6 |14:PC10 |18:PD11 |22:PD15 |26:PF3 |30:PF7 | ol o SY0ono
3: PA4 7:PB13  |11: PC7 |15:PC11 |19: PD12 |23: PFO |27:PF4 |31:PAO Input / Slave Out-
put (MISO).
USARTO Asynchro-
nous Transmit. Al-
so used as receive
0: PAO 4: PA4 8:PB13 |12:PC7 |16:PC11 |20: PD12 [24:PFO |28:PF4 |inputin half duplex
Uso TX 1: PA1 5: PA5 9:PB14 [13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 | communication.
- 2: PA2 6: PB11 |10: PB15 |14: PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6
3: PA3 7:PB12 |11:PC6 |15:PC10 |19: PD11 |23: PD15 |27: PF3 |31:PF7 |USARTO Synchro-
nous mode Master
Output / Slave In-
put (MOSI).
0: PA2 4:PB11 |8:PB15 |12:PC9 |16:PD10 |20: PD14 |24: PF2 |28: PF6
US1 CLK 1: PA3 5:PB12 |9: PC6 13: PC10 |17: PD11 |21: PD15 |25: PF3 |29: PF7 |USART1 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
US1 CS 1: PA4 5:PB13 |9: PC7 13: PC11 |17: PD12 |21: PFO |25:PF4 |29:PAO0 |USART1 chip se-
- 2: PAS 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:PAD | jo) 074 Clear To
US1 CTS 1: PA5 5:PB14 |9:PC8 13:PD9 |17:PD13 |21:PF1  |25:PF5 |29:PA1 | 0 &
- 2:PB11 |6:PB15 | 10:PC9 |14:PD10 |18:PD14 |22:PF2 |26:PF6 |30:PA2 | © " "= o~
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) ory poo oo
US1 RTS 1: PB11 |5:PB15 |9: PC9 13: PD10 |17: PD14 |21: PF2 |25:PF6 |29: PA2 Tosendhargware
- 2:PB12 |6:PC6 10: PC10 | 14: PD11 |18:PD15 |22: PF3  |26: PF7 |30:PA3 | """ -
3:PB13 |7:PC7 11: PC11 |15: PD12 |19: PFO |23:PF4 |27:PAO0 |31:PA4 put.
USART1 Asynchro-
0: PA1 4:PA5 |8:PB14 |12:PC8 |16:PD9 |20:PD13 |24:PF1 | 28:PF5 |Nous Receive.
US1_RX 15PA2 55 PB11 |9 !3515 133 PC9 175 PD10 215PD14 255 PF2 295 PF6 | USART1 Synchro-
2: PA3 6:PB12 |10:PC6 |14:PC10 18:PD11 |22:PD15 |26:PF3 |30:PF7 | o 0 i\ cier
3: PA4 7:PB13 |[11: PC7 |15:PC11 |19: PD12 |23: PFO |27: PF4 |31: PAO Input / Slave Out-
put (MISO).
USART1 Asynchro-
nous Transmit. Al-
so used as receive
0: PAO 4: PA4 8:PB13 |12:PC7 |16:PC11 |20:PD12 |24: PFO |28:PF4 |inputin half duplex
US1 TX 1: PA1 5: PA5 9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 |communication.
- 2: PA2 6: PB11 |10: PB15 |14: PC9 |18: PD10 |22: PD14 |26: PF2 |30: PF6
3: PA3 7:PB12 [11:PC6 |15:PC10 |19: PD11 |23: PD15 |27: PF3 |31: PF7 |USART1 Synchro-
nous mode Master
Output / Slave In-
put (MOSI).
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6.5 Analog Port (APORT) Client Maps

The Analog Port (APORT) is an infrastructure used to connect chip pins with on-chip analog clients such as analog comparators, ADCs,
DACs, etc. The APORT consists of a set of shared buses, switches, and control logic needed to configurably implement the signal rout-
ing. A complete description of APORT functionality can be found in the Reference Manual.

Client maps for each analog circuit using the APORT are shown in the following tables. The maps are organized by bus, and show the
peripheral's port connection, the shared bus, and the connection from specific bus channel numbers to GPIO pins.

In general, enumerations for the pin selection field in an analog peripheral's register can be determined by finding the desired pin con-
nection in the table and then combining the value in the Port column (APORT__), and the channel identifier (CH__). For example, if pin
PF7 is available on port APORT2X as CH23, the register field enumeration to connect to PF7 would be APORT2XCH23. The shared
bus used by this connection is indicated in the Bus column.

Table 6.8. ACMPO0 Bus and Pin Mapping
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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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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.

« 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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3.10.1 Processor Core

3.10.2 Memory System ControIIer (MSC) .
3.10.3 Linked Direct Memory Access Controller (LDMA) .

3.11 Memory Map .

3.12 Configuration Summary .

4. Electrical Specifications .

4.1 Electrical Characteristics .
4.1.1 Absolute Maximum Ratings
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