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EFM32G Data Sheet
System Overview

3.2.4 EFM32G230

The features of the EFM32G230 is a subset of the feature set described in the EFM32G Reference Manual. The following table de-
scribes device specific implementation of the features.

Table 3.4. EFM32G230 Configuration Summary

Module Configuration Pin Connections

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO, DBG_SWO
MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0O Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA USO0_TX, USO_RX. USO_CLK, US0_CS
USART1 Full configuration US1_TX, US1_RX, US1_CLK, US1_CS
USART2 Full configuration US2_TX, US2_RX, US2_CLK, US2_CS
LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEU1_TX, LEU1_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]
TIMER1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

PCNTO Full configuration, 8-bit count register PCNTO_S[1:0]

PCNT1 Full configuration, 8-bit count register PCNT1_S[1:0]

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

ACMPO Full configuration ACMPO_CH][7:0], ACMPO_O

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:0]

DACO Full configuration DACO_OUT[1:0]

AES Full configuration NA

GPIO 56 pins Available pins are shown in Table 4.3 (p. 57)
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Module Module Module

LCD Full configuration LCD_SEG[39:0], LCD_COM][3:0], LCD_BCAP_P,
LCD_BCAP_N, LCD_BEXT
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4.9.2 HFXO
Table 4.9. HFXO
Parameter Symbol Test Condition Min Typ Max Unit
Supported nominal crystal Fre- fuExo 4 — 32 MHz
quency
Supported crystal equivalent ser- ESRumxo Crystal frequency 32 MHz — 30 60
ies resistance (ESR) Crystal frequency 4 MHz — 400 1500
The transconductance of the ImHFXO HFXOBOOST in CMU_CTRL 20 — — mS
HFXO input transistor at crystal equals Ob11
startup
Supported crystal external load CHFEXoL 5 — 25 pF
range
4 MHz: ESR=400 Q, C| =20 pF, — 85 — MA
HFXOBOOST in CMU_CTRL
Current consumption for HFXO liFxo equals Ob11
after startup 32 MHz: ESR=30 Q, C, =10 pF, — 165 — 7y
HFXOBOOST in CMU_CTRL
equals Ob11
Startup time 32 MHz: ESR=30 Q, C =10 pF, — 400 — us
HFXOBOOST in CMU_CTRL
tHEXO equals 0b11
Pulse width removed by glitch de- 1 — 4 ns
tector
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Parameter Symbol Test Condition Min Typ Max Unit
Spurious-Free Dynamic Range | SFDRapc 200 kSamples/s, 12 bit, differen- 68 79 — dBc
(SFDR) tial, Vpp reference, ADC_CLK =
7 MHz, BIASPROG = 0x747
200 kSamples/s, 12 bit, differen- — 79 — dBc
tial, 2xVpp reference,ADC_CLK
=7 MHz, BIASPROG = 0x747
Offset voltage V ADCOFFSET After calibration, single-ended — 0.3 — mV
After calibration, differential -4 0.3 4 mV
Thermometer output gradient TGRADADCTH — -1.92 — mV/°C
— -6.3 — ADC Co-
des/°C
Differential non-linearity (DNL) | DNLapc Vpp= 3.0V, external 2.5V ref- -1 +0.7 4 LSB
erence
Integral non-linearity (INL), End | INLapc Vpp= 3.0V, external 2.5V ref- — 1.2 +3 LSB
point method erence
Missing codes MCapc — — 3 LSB
Gain error drift GAINgp 1.25 V reference — 0.012 0.0333 %/°C
2.5V reference — 0.012 0.033 %/°C
Offset error drift OFFSETgp 1.25 V reference — 0.002 0.063 LSB/°C
2.5V reference — 0.002 0.043 LSB/°C
VREF voltage VREF 1.25 V reference 1.2 1.25 1.3 \%
2.5 V reference 2.4 25 2.6 \%
VREF voltage drift VREF_VDRIFT 1.25 V reference -12.4 29 18.2 mV/V
2.5V reference, VDD > 2.5V -24.6 57 35.2 mV/V
VREF temperature drift VREF_TDRIFT 1.25 V reference -132 272 677 uv/eC
2.5V reference -231 545 1271 uv/eC
VREF current consumption IVREF 1.25 V reference — 67 114 MA
2.5V reference — 55 82 MA
ADC and DAC VREF matching VREF_MATCH 1.25 V reference — 99.85 — %
2.5V reference — 100.01 — %
Note:
1. Includes required contribution from the voltage reference.
2. Typical numbers given by abs(Mean) / (85 - 25).
3.Max number given by (abs(Mean) + 3x stddev) / (85 - 25).

The integral non-linearity (INL) and differential non-linearity parameters are explained in the following figures.
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Digital output code
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Figure 4.28. Differential Non-Linearity (DNL)
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Offset vs Temperature, VDD = 3V

Offset vs Supply Voltage, Temp = 25°C
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Figure 4.33. ADC Dynamic Performance vs Temperature for all ADC References, VDD = 3V
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Parameter Symbol Test Condition Min Typ Max Unit
500 kSamples/s, 12 bit, single- — 57 — dB
ended, internal 1.25 V reference
500 kSamples/s, 12 bit, single- — 54 — dB
ended, internal 2.5 V reference

Signal-to-Noise plus Distortion SNDR 500 kSamples/s, 12 bit, differen- — 56 — dB

Ratio (SNDR) DAC tial, internal 1.25 V reference
500 kSamples/s, 12 bit, differen- — 53 — dB
tial, internal 2.5 V reference
500 kSamples/s, 12 bit, differen- — 55 — dB
tial, Vpp reference
500 kSamples/s, 12 bit, single- — 62 — dBc
ended, internal 1.25V reference
500 kSamples/s, 12 bit, single- — 56 — dBc
ended, internal 2.5 V reference

Spurious-Free Dynamic Range SFDR 500 kSamples/s, 12 bit, differen- — 61 — dBc

(SFDR) DAC tial, internal 1.25 V reference
500 kSamples/s, 12 bit, differen- — 55 — dBc
tial, internal 2.5 V reference
500 kSamples/s, 12 bit, differen- — 60 — dBc
tial, Vpp reference
After calibration, single-ended — 2 — mV

Offset voltage VDACOFFSET
After calibration, differential — 2 — mV

Sample-hold mode voltage drift | VpacsHMDRIFT — 540 — pV/ms

Differential non-linearity DNLpac — 1 — LSB

Integral non-linearity INLpac — 15 — LSB

No missing codes MCpac — 12 — bits

Load current lLoap_DC — — 11 mA

VREF voltage VREF 1.25 V reference 1.2 1.25 1.3 \%
2.5V reference 24 25 2.6 \%

VREF voltage drift VREF_VDRIFT 1.25 V reference -12.4 29 18.2 mV/V
2.5V reference, VDD > 2.5V -24.6 5.7 35.2 mV/V

VREF temperature drift VREF_TDRIFT 1.25 V reference -132 272 677 pv/eC
2.5V reference -231 545 1271 pv/eC

VREF current consumption I\VREF 1.25 V reference — 67 114 MA
2.5V reference — 55 82 MA

ADC and DAC VREF matching | VRer mATCH 1.25 V reference — 99.85 — %
2.5V reference — 100.01 — %

Note:

1. Measured with a static input code and no loading on the output. Includes required contribution from the voltage reference.
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TQFP48 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name Analog Timers Communication

6 PCO ACMPO_CHO PCNTO_SOIN #2 US1_TX#0

7 PC1 ACMPO_CH1 PCNTO_S1IN #2 US1_RX #0

8 pPC2 ACMPO_CH2

9 PC3 ACMPO_CH3

10 PC4 ACMPO_CH4 L;gm%:(s)g&o ##(;3

11 PB7 LFXTAL_P US1_CLK#0

12 PB8 LFXTAL_N US1_CS #0

13 PA8 TIM2_CCO #0

14 PA9 TIM2_CC1 #0

15 PA10 TIM2_CC2 #0

16 RESETnN Reget input, active Iow.To apply an external reset source Fo this pin, it is required to only drive this pin low
during reset, and let the internal pull-up ensure that reset is released.

17 PB11 DACO_OUTO LETIMO_OUTO #1

18 VSS Ground.

19 AVDD_1 Analog power supply 1.

20 PB13 HFXTAL_P LEUO_TX #1

21 PB14 HFXTAL_N LEUO_RX #1

22 IOVDD_3 | Digital 10 power supply 3.

23 AVDD_0 Analog power supply 0.

24 PD4 ADCO0_CH4 LEUO_TX #0

25 PD5 ADCO_CH5 LEUO_RX #0

26 PD6 ADCO_CH6 LETIMO_OUTO #0 12CO_SDA #1

27 PD7 ADCO_CH7 LETIMO_OUT1 #0 12C0_SCL #1

28 VDD_DREG | Power supply for on-chip voltage regulator.

29 DECOUPLE FI?ire;c.:ouple output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required at this

30 PC8 ACMP1_CHO TIM2_CCO #2 USO_CS #2

31 PC9 ACMP1_CH1 TIM2_CC1 #2 USO_CLK #2

32 PC10 ACMP1_CH2 TIM2_CC2 #2 USO_RX #2

33 PC11 ACMP1_CH3 USO_TX #2

34 PC13 ACMP1_CH5 TIMOE(?EE:\?T%YngA;aCCO

35 PC14 | ACMP1_CH6 TIMOEOCSS\}T%Y; TsCeT

36 PC15 ACMP1_CH7 TIMO_CDTI2 zg)/s TiM1_cc2 DBG_SWO #1

37 PFO LETIMO_OUTO #2 DBG_SWCLK #0/1
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Alternate LOCATION

Functionality Description
USARTO Asynchronous Transmit.Also used as receive input
in half duplex communication.

USO_TX PE10 PC11
USARTO Synchronous mode Master Output / Slave Input
(MOSI).

US1_CLK PB7 USART1 clock input / output.

US1_CS PB8 USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 USART1 Synchronous mode Master Input / Slave Output (MI-
SO).
USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.

US1_TX PCO
USART1 Synchronous mode Master Output / Slave Input
(MOSI).

5.2.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32G222 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.6. GPIO Pinout

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

15 14 13 11 10
Port A — | — | — | — | — |PAMO|PA9 |PA8 | — | — | — | — | — | PA2 | PA1 | PAO
Port B — |PB14|PB13| — |PB11| — | — |PB8 |PB7 | — | — | — | — | — | — | —
PortC |PC15|PC14 |PC13| — |PC11|PC10| PCO |PC8 | — | — | — | PC4 | PC3 | PC2 | PC1 | PCO
Port D - | -] - -] = | —| = | — |PD7|PD6 |PD5|PD4| — | — | — | —
Port E — | — |PE13|PE12|PE11|PE10| — | — | — | — | — | — | — | — | — | —
Port F - -] -] = = | =] —=| =] = | — | PF5 | PF4 | PF3 | PF2 | PF1 | PFO
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TQFP64 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name Analog Timers Communication
39 VDD_DREG | Power supply for on-chip voltage regulator.
40 DECOUPLE FI?i:a"(.:ouple output for on-chip voltage regulator. An external capacitance of size CpecoupLg is required at this
41 PC8 ACMP1_CHO TIM2_CCO #2 USO0_CS #2
42 PC9 ACMP1_CH1 TIM2_CC1 #2 USO_CLK #2
43 PC10 ACMP1_CH2 TIM2_CC2 #2 USO_RX #2
44 PC11 ACMP1_CH3 USO_TX #2
45 PC12 ACMP1_CH4 CMU_CLKO #1
46 PC13 | ACMP1_CH5 Tlmo%cgg:\?T%g()Tlmﬂ;acco
47 PC14 ACMP1_CH®6 TIMOE(?EE:JT%Y;I;:\IIVI;(TCM
48 PC15 ACMP1_CH7 TIMO_CDTI2 28/3 TiM1_cc2 DBG_SWO #1
49 PFO LETIMO_OUTO #2 DBG_SWCLK #0/1
50 PF1 LETIMO_OUT1 #2 DBG_SWDIO #0/1
51 PF2 ACMP1_O #0 DBG_SWO #0
52 PF3 TIMO_CDTIO #2
53 PF4 TIMO_CDTI1 #2
54 PF5 TIMO_CDTI2 #2
55 IOVDD_5 | Digital IO power supply 5.
56 VSS Ground.
57 PES8 PCNT2_SOIN #1
58 PE9 PCNT2_S1IN #1
59 PE10 TIM1_CCO #1 USO_TX #0 BOOT_TX
60 PE11 TIM1_CC1#1 USO_RX #0 BOOT_RX
61 PE12 TIM1_CC2 #1 USO_CLK #0
62 PE13 USO0_CS #0 ACMPO_O #0
63 PE14 LEUO_TX #2
64 PE15 LEUO_RX #2
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Alternate LOCATION

Functionality Description

USO0_CS PE13 PC8 USARTO chip select input / output.
USARTO Asynchronous Receive.

US0_RX PE11 PC10 USARTO Synchronous mode Master Input / Slave Output (MI-
SO).
USARTO Asynchronous Transmit.Also used as receive input
in half duplex communication.

USO_TX PE10 PC11
USARTO Synchronous mode Master Output / Slave Input
(MOSI).

US1_CLK PB7 PD2 USART1 clock input / output.

US1_CS PB8 PD3 USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 PD1 USART1 Synchronous mode Master Input / Slave Output (MI-
SO).
USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.

US1_TX PCO PDO
USART1 Synchronous mode Master Output / Slave Input
(MOSI).

US2_CLK PC4 USART?2 clock input / output.

UsS2_CS PC5 USART2 chip select input / output.
USART2 Asynchronous Receive.

Us2_RX PC3 USART2 Synchronous mode Master Input / Slave Output (MI-
SO).
USART2 Asynchronous Transmit.Also used as receive input
in half duplex communication.

us2_TX PC2
USART2 Synchronous mode Master Output / Slave Input
(MOSI).

5.4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32G2322 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.12. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6

15 14 13 12 11 10

Port A — — — — — | PA10 | PA9 | PA8 — — PA5 | PA4 | PA3 | PA2 | PA1 | PAO

Port B — |PB14|PB13 — |PB11| — | — |PB8|PB7 | — | — | — | — | — | — | —

Port C PC15 | PC14 | PC13 | PC12 | PC11 | PC10 | PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO

Port D — — — — — — — PD8 | PD7 | PD6 | PD5 | PD4 | PD3 | PD2 | PD1 | PDO

Port E PE15 | PE14 | PE13 | PE12 | PE11 | PE10 | PE9 | PES8 — — — — — — — —

Port F - - | -] = = | =] —=| =] = | — | PF5 | PF4 | PF3 | PF2 | PF1 | PFO
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LQFP100 Pin#

Pin Alternate Functionality / Description

and Name
Pin# PinName Analog Timers Communication
63 PE3 ACMP1_O #1
64 PE4 USO_CS #1
65 PES5 USO_CLK #1
66 PE6 USO_RX #1
67 PE7 USO_TX #1
68 PC8 AC“cr(;LC TIM2_CCO #2 US0_CS #2
69 PCY AC'\QT—C TIM2_CC1 #2 USO_CLK #2
70 | PC10 Ac“ﬁ"?—c TIM2_CC2 #2 US0_RX #2
71 PC11 ACMH?—C US0_TX #2
72 pcrz | ACMPLC CMU_CLKO #1
TIMO_CDTIO #1/3
73 | PC13 Ac“ﬁ"?—c TIMA_CCO #0
PCNTO_SOIN #0
TIMO_CDTH #1/3
74 | PCi4 AC'\"HF;1—C TIMA_CC1 #0 U0_TX #3
PCNTO_S1IN #0
ACMP1_C TIMO_CDTI2 #1/3
75 | PC15 " T oCs fo UO_RX #3 DBG_SWO #1
76 PFO LETIMO_OUTO #2 DBG_SWCLK #0/1
77 PF1 LETIMO_OUT1 #2 DBG_SWDIO #0/1
ACMP1_0 #0
78 PF2 EBI_ARDY #0 DEO. S0 0
79 PF3 EBI_ALE #0 TIMO_CDTIO #2
80 PF4 EBI_WEn #0 TIMO_CDTI #2
81 PF5 EBI_REn #0 TIMO_CDTI2 #2
82 IOVDD_5 | Digital 10 power supply 5.
83 VSS Ground.
84 PF6 TIMO_CCO #2 UO_TX #0
85 PF7 TIMO_CC1 #2 UO_RX #0
86 PF8 TIMO_CC2 #2
87 PF9
88 PDY EBI_CSO #0
89 | PD10 EBI_CS1#0
9 | PD11 EBI_CS2 #0
91 PD12 EBI_CS3 #0
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin# PinName Analog Timers Communication
D3 PB15
D4 VSS Ground.
D5 IOVDD_6 | Digital 10 power supply 6.
D6 PD9 LCD2—SS EG EBI_CSO0 #0
D7 IOVDD_5 | Digital 10 power supply 5.
D8 PF1 LETIMO_OUT1 #2 DBG_SWDIO #0/1
D9 PE7 USO_TX #1
D10 | PC8 Ac“ﬁ'?—c TIM2_CCO #2 US0_CS #2
D11 | PCY ACMHT—C TIM2_CC1 #2 USO_CLK #2
E1 PA6 EBI_AD15 #0 LEU1_RX #1
E2 PA5 EBI_AD14 #0 TIMO_CDTI2 #0 LEU1_TX #1
E3 PA4 EBI_AD13 #0 TIMO_CDTI1 #0 UO0_RX #2
E4 PBO TIM1_CCO0 #2
E8 PFO LETIMO_OUTO #2 DBG_SWCLK #0/1
E9 PEO PCNTO_SOIN #1 UO_TX #1
E10 PE1 PCNTO_S1IN #1 UO_RX #1
E11 PE3 ACMP1_O #1
F1 PB1 TIM1_CC1 #2
F2 PB2 TIM1_CC2 #2
F3 PB3 PCNT1_SOIN #1 US2_TX #1
F4 PB4 PCNT1_S1IN #1 US2_RX #1
F8 VDDéDRE Power supply for on-chip voltage regulator.
F9 VSSE;DRE Ground for on-chip voltage regulator.
F10 PE2 ACMPO_O #1
DECOU- . . . . . -
F11 PLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLg is required at this pin.
G1 PB5 US2_CLK #1
G2 PB6 US2_CS #1
G3 VSS Ground.
G4 IOVDD_0 | Digital 10 power supply 0.
G8 IOVDD_4 | Digital 10 power supply 4.
G9 VSS Ground.
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5.9.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32G880 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.27. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8

15 14 13 12 11 10

Port A PA15 | PA14 | PA13 | PA12 | PA11 | PA10 | PA9 | PA8 | PA7 | PA6 | PA5S | PA4 | PA3 | PA2 | PA1 | PAO

Port B — | PB14 | PB13 | PB12 | PB11 | PB10| PB9 | PB8 | PB7 | PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | PBO

Port C PC15| PC14 | PC13 | PC12 | PC11 | PC10| PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO

Port D — — — | PD12| PD11 | PD10| PD9 | PD8 | PD7 | PD6 | PD5 | PD4 | PD3 | PD2 | PD1 | PDO

Port E PE15 | PE14 | PE13 | PE12 | PE11 | PE10| PE9 | PE8 | PE7 | PE6 | PES | PE4 | PE3 | PE2 | PE1 | PEO

Port F — | — | — | — | — | — | PFO| PF8 | PF7 | PF6 | PF5 | PF4 | PF3 | PF2 | PF1 | PFO
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6. BGA112 Package Specifications

6.1 BGA112 Package Dimensions
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Figure 6.1. BGA112

All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).
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For additional Quality and Environmental information, please see: http://www.silabs.com/support/quality/pages/default.aspx.
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7.2 LQFP100 PCB Layout
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Figure 7.2. LQFP100 PCB Land Pattern

Table 7.2. LQFP100 PCB Land Pattern Dimensions (Dimensions in mm)

Pin Number Pin Number
a 1.45 P1 1 P6 75
b 0.30 P2 25 P7 76
c 0.50 P3 26 P8 100
d 15.40 P4 50
e 15.40 P5 51
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Figure 7.3. LQFP100 PCB Solder Mask

Table 7.3. LQFP100 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.57
b 0.42
c 0.50
d 15.40
e 15.40
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Figure 8.4. TQFP64 PCB Stencil Design

Table 8.4. TQFP64 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.50
b 0.20
c 0.50
d 11.50
e 11.50

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4.The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.125 mm.
6. For detailed pin-positioning, see Pin Definitions.
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12. Chip Revision, Solder Information, Errata

12.1 Chip Revision

The revision of a chip can be determined from the "Revision" field in the package marking.

12.2 Soldering Information

The latest IPC/JEDEC J-STD-020 recommendations for Pb-Free reflow soldering should be followed.

12.3 Errata

Please see the errata document for description and resolution of device errata. This document is available in Simplicity Studio and on-
line at: http://www.silabs.com/support/pages/document-library.aspx?p=MCUs--32-bit
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