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2.1.19 Analog Comparator (ACMP)

The Analog Comparator is used to compare the voltage of two analog inputs, with a digital output indi-
cating which input voltage is higher. Inputs can either be one of the selectable internal references or from
external pins. Response time and thereby also the current consumption can be configured by altering
the current supply to the comparator.

2.1.20 Voltage Comparator (VCMP)

The Voltage Supply Comparator is used to monitor the supply voltage from software. An interrupt can
be generated when the supply falls below or rises above a programmable threshold. Response time and
thereby also the current consumption can be configured by altering the current supply to the comparator.

2.1.21 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits
at up to one million samples per second. The integrated input mux can select inputs from 8 external
pins and 6 internal signals.

2.1.22 Digital to Analog Converter (DAC)

The Digital to Analog Converter (DAC) can convert a digital value to an analog output voltage. The DAC
is fully differential rail-to-rail, with 12-bit resolution. It has two single ended output buffers which can be
combined into one differential output. The DAC may be used for a number of different applications such
as sensor interfaces or sound output.

2.1.23 Operational Amplifier (OPAMP)

The EFM32GG232 features 3 Operational Amplifiers. The Operational Amplifier is a versatile general
purpose amplifier with rail-to-rail differential input and rail-to-rail single ended output. The input can be set
to pin, DAC or OPAMP, whereas the output can be pin, OPAMP or ADC. The current is programmable
and the OPAMP has various internal configurations such as unity gain, programmable gain using internal
resistors etc.

2.1.24 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface (LESENSETM), is a highly configurable sensor interface with support
for up to 16 individually configurable sensors. By controlling the analog comparators and DAC, LESENSE
is capable of supporting a wide range of sensors and measurement schemes, and can for instance mea-
sure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a programmable
FSM which enables simple processing of measurement results without CPU intervention. LESENSE is
available in energy mode EM2, in addition to EMO and EM1, making it ideal for sensor monitoring in
applications with a strict energy budget.

2.1.25 Backup Power Domain

The backup power domain is a separate power domain containing a Backup Real Time Counter, BURTC,
and a set of retention registers, available in all energy modes. This power domain can be configured to
automatically change power source to a backup battery when the main power drains out. The backup
power domain enables the EFM32GG232 to keep track of time and retain data, even if the main power
source should drain out.

2.1.26 Advanced Encryption Standard Accelerator (AES)

The AES accelerator performs AES encryption and decryption with 128-bit or 256-bit keys. Encrypting or
decrypting one 128-bit data block takes 52 HFCORECLK cycles with 128-bit keys and 75 HFCORECLK
cycles with 256-bit keys. The AES module is an AHB slave which enables efficient access to the data
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and key registers. All write accesses to the AES module must be 32-bit operations, i.e. 8- or 16-bit
operations are not supported.

2.1.27 General Purpose Input/Output (GPIO)

In the EFM32GG232, there are 53 General Purpose Input/Output (GPIO) pins, which are divided into
ports with up to 16 pins each. These pins can individually be configured as either an output or input. More
advanced configurations like open-drain, filtering and drive strength can also be configured individually
for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Timer PWM
outputs or USART communication, which can be routed to several locations on the device. The GPIO
supports up to 16 asynchronous external pin interrupts, which enables interrupts from any pin on the
device. Also, the input value of a pin can be routed through the Peripheral Reflex System to other
peripherals.

2.2 Configuration Summary

The features of the EFM32GG232 is a subset of the feature set described in the EFM32GG Reference
Manual. Table 2.1 (p. 7) describes device specific implementation of the features.

Table 2.1. Configuration Summary

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_OUTO, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0 Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration 12C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO_CLK, USO_CS

USART1 Full configuration with 12S US1_TX, US1_RX, US1 CLK, US1_CS

USART2 Full configuration with 12S US2_TX, US2_RX, US2_CLK, US2_CS

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEULl TX, LEU1 RX

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

TIMER1 Full configuration TIM1_CCJ[2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

TIMER3 Full configuration TIM3_CCJ2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]
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3 Electrical Characteristics

3.1 Test Conditions

3.1.1 Typical Values

The typical data are based on Taug=25°C and Vpp=3.0 V, as defined in Table 3.2 (p. 9), unless
otherwise specified.

3.1.2 Minimum and Maximum Values

The minimum and maximum values represent the worst conditions of ambient temperature, supply volt-
age and frequencies, as defined in Table 3.2 (p. 9) , unless otherwise specified.

3.2 Absolute Maximum Ratings

The absolute maximum ratings are stress ratings, and functional operation under such conditions are
not guaranteed. Stress beyond the limits specified in Table 3.1 (p. 9) may affect the device reliability
or cause permanent damage to the device. Functional operating conditions are given in Table 3.2 (p.
9).

Table 3.1. Absolute Maximum Ratings

Tsto Storage tempera- -40 150 | °C
ture range

Ts Maximum soldering | Latest IPC/JEDEC J-STD-020 260 | °C
temperature Standard

VDDMAX External main sup- 0 38|V
ply voltage

ViorPIN Voltage on any 1/O -0.3 Vpp+0.3 | V
pin
Current per 1/O pin 100 | mA
(sink)

liomax -
Current per 1/O pin -100 | mA
(source)

3.3 General Operating Conditions

3.3.1 General Operating Conditions

Table 3.2. General Operating Conditions

TamvB Ambient temperature range -40 85| °C
Vbpop Operating supply voltage 1.98 38|V
fapB Internal APB clock frequency 48 | MHz
fAHB Internal AHB clock frequency 48 | MHz
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Table 3.5. Power Management

BOD threshold on EMO 1.74 1.96 |V
VBoDextthr- falling external sup-
ply voltage EM2 1.74 198 |V
VBODintthr- BOD threshold on 1.57 170 |V
falling internally reg-
ulated supply volt-
age
VBoDextthr+ BOD threshold on 1.85 1.98 |V
rising external sup-
ply voltage
VpoRthr+ Power-on Reset 198 |V
(POR) threshold on
rising external sup-
ply voltage
tRESET Delay from reset Applies to Power-on Reset, 163 us
is released until Brown-out Reset and pin reset.
program execution
starts
CbECOUPLE Voltage regulator X5R capacitor recommended. 1 uF
decoupling capaci- | Apply between DECOUPLE pin
tor. and GROUND
3.7 Flash
Table 3.6. Flash
ECrLaAsH Flash erase cycles 20000 cycles
before failure
Tame<150°C 10000 h
RETE AsH Flash data retention | Tayg<85°C 10 years
Tame<70°C 20 years
tw_ProG Word (32-bit) pro- 20 us
gramming time
LPERASE == 20 20.4 20.8 | ms
tPERASE Page erase time
LPERASE == 40 40.4 40.8 | ms
tbERASE Device erase time 161.6 | ms
LPERASE == 14' | mA
lERASE Erase current I
LPERASE == 77 | mA
LPWRITE == 141 | mA
WRITE Write current I
LPWRITE == 77 | mA
VELASH Supply voltage dur- 1.98 38|V
ing flash erase and
write

IMeasured at 25°C

www.Silabs.com
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Figure 3.8. Typical Low-Level Output Current, 3.8V Supply Voltage
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3.9.3LFRCO

Table 3.10. LFRCO

Parameter Condition

fLErCO Oscillation frequen- 31.29 32.768 34.28 | kHz
cy, VDD= 3.0 V,
TAMB=25°C

tLFrRCO Startup time not in- 150 Us
cluding software
calibration

lLFrRcO Current consump- 300 900 | nA
tion

TUNESTEP,. | Frequency step 15 %
FRCO for LSB change in
TUNING value

Figure 3.10. Calibrated LFRCO Frequency vs Temperature and Supply Voltage
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3.9.4 HFRCO

Table 3.11. HFRCO

Symbol Parameter Condition
28 MHz frequency band 275 28.0 28.5 | MHz
21 MHz frequency band 20.6 21.0 21.4 | MHz
Oscillation frequen- | 14 MHz frequency band 13.7 14.0 14.3 | MHz
fHFrco cy, Vpp=3.0V,
Tame=25°C 11 MHz frequency band 10.8 11.0 11.2 | MHz
7 MHz frequency band 6.48" 6.60" 6.72% | MHz
1 MHz frequency band 1.152 1.20° 1.25% | MHz
Settling time after furrco = 14 MHz 0.6 Cycles
start-up
tHFRCO_settling —
Settling time after 25 Cycles
band switch
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Figure 3.13. Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.15. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature
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Capcin Input capacitance 2 pF
Rapcin Input ON resistance 1 MOhm
RaDCEILT Input RC filter resis- 10 kOhm
tance
CADCFlLT Input RC filter/de- 250 fF
coupling capaci-
tance
fapccLk ADC Clock Fre- 13 | MHz
guency
6 bit 7 ADC-
CLK
Cycles
8 bit 11 ADC-
tabccony Conversion time CLK
Cycles
12 bit 13 ADC-
CLK
Cycles
tabcaco Acquisition time Programmable 1 256 | ADC-
CLK
Cycles
tADCACQVDD3 Required acquisi- 2 us
tion time for VDD/3
reference
Startup time of ref- 5 us
erence generator
and ADC core in
NORMAL mode
tapcsTART Startup time of ref- 1 us
erence generator
and ADC core in
KEEPADCWARM
mode
1 MSamples/s, 12 bit, single 59 dB
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 63 dB
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single 65 dB
ended, Vpp reference
1 MSamples/s, 12 bit, differen- 60 dB
Signal to Noise Ra- | tial, internal 1.25V reference
SNRADC .
tio (SNR) .
1 MSamples/s, 12 bit, differen- 65 dB
tial, internal 2.5V reference
1 MSamples/s, 12 bit, differen- 54 dB
tial, 5V reference
1 MSamples/s, 12 bit, differen- 67 dB
tial, Vpp reference
1 MSamples/s, 12 bit, differen- 69 dB
tial, 2xVpp reference
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1.25V reference 0.012 0.033% | %/°C
GAINgp Gain error drift

2.5V reference 0.012 0.03% | %/°C

1.25V reference 0.22 0.7% | LsBI°C
OFFSETgp Offset error drift

2.5V reference 0.2° 0.62° | LSB/°C

'on the average every ADC will have one missing code, most likely to appear around 2048 +/- n*512 where n can be a value in
the set {-3, -2, -1, 1, 2, 3}. There will be no missing code around 2048, and in spite of the missing code the ADC will be monotonic
at all times so that a response to a slowly increasing input will always be a slowly increasing output. Around the one code that is
missing, the neighbour codes will look wider in the DNL plot. The spectra will show spurs on the level of -78dBc for a full scale
input for chips that have the missing code issue.

2Typical numbers given by abs(Mean) / (85 - 25).
3Max number given by (abs(Mean) + 3x stddev) / (85 - 25).

The integral non-linearity (INL) and differential non-linearity parameters are explained in Figure 3.17 (p.
31) and Figure 3.18 (p. 32) , respectively.

Figure 3.17. Integral Non-Linearity (INL)

Digital ouput code

‘ INL= [[(Vo- Ves)/ Vissneal] - D| where 0 < D < 2V - 1
4095
4094
Actual ADC
4093 tranfer function
before offset and
4092| gain correction Actual ADC
tranfer function
after offset and

gain correction

J

INL Error

R (End Point INL)
3 Ideal transfer
curve

2
1

#VOFFSEI'
0 // P

Analog Input
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Figure 3.18. Differential Non-Linearity (DNL)
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Figure 3.20. ADC Integral Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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Figure 3.24. ADC Temperature sensor readout
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3.11 Digital Analog Converter (DAC)

Table 3.15. DAC

VDD voltage reference, single 0 Vop | V
Output voltage ended
Vbacout range :
VDD voltage reference, differ- -Vbob Vop | V
ential
Vpacem Output common 0 Vpp | V
mode voltage range
500 kSamples/s, 12 bit 400" 600" | pA
Active current in-
Ibac cluding references | 100 kSamples/s, 12 bit 200" 260" HA
for 2 channels 1 1
1 kSamples/s 12 bit NORMAL 17 257 | A
SRpac Sample rate 500 | ksam-
ples/s
Continuous Mode 1000 | kHz
foac DAC clock frequen- Sample/Hold Mode 250 | kHz
cy
Sample/Off Mode 250 | kHz
CYCpacconv | Clock cyckles per 2
conversion
tbacconv Conversion time 2 Hs
tDACSETTLE Settling time 5 us
500 kSamples/s, 12 bit, sin- 58 dB
gle ended, internal 1.25V refer-
ence
SNRpac ﬁ(‘)gégilg)'\‘o'se Ra- | 500 kSamples/s, 12 bit, single 59 dB
ended, internal 2.5V reference
500 kSamples/s, 12 bit, differ- 58 dB
ential, internal 1.25V reference
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Figure 3.27. OPAMP Negative Power Supply Rejection Ratio
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Figure 3.28. OPAMP Voltage Noise Spectral Density (Unity Gain) Vg =1V
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Figure 3.30. ACMP Characteristics, Vdd = 3V, Temp = 25°C, FULLBIAS =0, HALFBIAS =1
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QFP64 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication

ETM_TDO #3
LES_ALTEX2 #0
4 PA3 TIMO_CDTIO #0 ETM_TD1 #3
LES_ALTEX3 #0
5 PA4 TIMO_CDTI1 #0 ETM_TD2 #3
LES_ALTEX4 #0
6 PAS5 TIMO_CDTI2 #0 LEU1_TX #1 ETM_TD3 #3
7 I0VDD_0 Digital 10 power supply 0.
8 VSS Ground.
ACMPO_CHO USO_TX #5
0 pco DACO_QUTOALT #01 TIMo_cc1 44 USLTX 0 LES_CHO #0
OPAMP_OUTOALT - 12CO_SDA #4 -
ACMPO_CH1 USO_RX #5
10 PC1 DACO_OUTOALT #1/ P-Qm%csiif iZ US1_RX #0 :;Ez—g:]é #;;((J)
OPAMP_OUTOALT = 12CO_SCL #4 -
ACMPO_CH2
11 PC2 DACO_OUTOALT #2/ TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
12 PC3 DACO_OUTOALT #3/ TIMO_CDTI1 #4 US2_RX #0 LES_CH3 #0
OPAMP_OUTOALT
TIMO_CDTI2 #4
13 PC4 ﬁzfp“f\';,.oﬁcﬁo“ LETIMO_OUTO #3 Iggi—gbii% LES_CH4 #0
- PCNT1_SOIN #0 =
ACMPO_CH5 LETIMO_OUT1 #3 US2_CS #0
14 PCS OPAMP_NO PCNT1_S1IN #0 12C1_SCL #0 LES_CH5#0
USO_TX #4
15 PB7 LFXTAL_P TIM1_CCO #3 US1 _CLK #0
USO_RX #4
16 PB8 LFXTAL_N TIM1_CC1 #3 US1_CS #0
17 PA8 TIM2_CCO #0
18 PA9 TIM2_CC1 #0
19 PA10 TIM2_CC2 #0

Reset input, active low.
20 RESETn 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.

DACO_OUTO/ LETIMO_OUTO #1
21 PB11 OPAMP_OUTO TIM1_CC2 #3 12C1_SDA #1
22 VSS Ground.
23 AVDD_1 Analog power supply 1.
USO_CLK #4/5
24 PB13 HFXTAL_P LEJO_TX #1
USO_CS #4/5
25 PB14 HEXTAL_N LEUO_RX #1
26 I0VDD_3 Digital 10 power supply 3.
27 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT #4/
28 PDO OPAMP_OUTOALT PCNT2_SOIN #0 US1_TX #1
OPAMP_OUT2 #1
ADCO_CH1
29 PD1 DACO_OUTI1ALT #4/ P-(I;IklA'I('JZ_CS(;.?I\f iO US1_RX #1 DBG_SWO #2
OPAMP_OUTIALT -
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QFP64 Pin#
and Name

Pin Alternate Functionality / Description

Pin Name Timers Communication

30 PD2 ADCO_CH2 TIMO_CC1 #3 US1_CLK #1 DBG_SWO #3
ADCO_CH3
31 PD3 OPAMP_N2 TIMO_CC2 #3 US1_CS#1 ETM_TD1 #0/2
ADCO_CH4
32 PD4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
ADCO_CH5
33 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
ADCO CH6 LETIMO_OUTO #0 US1 RX #2 LES_ALTEXO #0
34 PD6 OPAMP P1 TIM1_CCO #4 12C0 SDA #1 ACMPO_O #2
- PCNTO_SOIN #3 = ETM_TDO #0
CMU_CLKO #2
35 PD7 ADCO_CH7 LETTI:&/'f—gé"lTi 4#0 US1_TX #2 LES_ALTEX1 #0
OPAMP_N1 PCNTO S1IN #3 12C0_SCL #1 ACMP1_O #2
- ETM_TCLK #0
36 PD8 BU_VIN CMU_CLK1 #1
12CO_SDA #2 LES_CH®6 #0
37 PCé ACMPO_CH6 LEU1_TX #0 ETM_TCLK #2
12CO_SCL #2 LES_CH7 #0
38 pC7 ACMPO_CH7 LEU1_RX #0 ETM_TDO #2
39 VDD_DREG Power supply for on-chip voltage regulator.
40 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLe IS required at this pin.
41 PC8 ACMP1_CHO TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
42 PC9 ACMP1_CH1 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU?2
43 PC10 ACMP1_CH2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
44 PC11 ACMP1_CH3 USO_TX #2 LES_CH11 #0
ACMP1_CH4
45 PC12 DACO_OUTIALT #0/ E:\EA;J _((Z:I-I; JI_(S :3'
OPAMP_OUTIALT -
ACMP1_CHs TIMO_CDTIO #1/3
46 PC13 DACO_OUTI1ALT #1/ - LES_CH13 #0
OPAMP_OUTIALT TIML_CC2 #4 B
- PCNTO_SOIN #0
ACMP1_CH6 TIMO_CDTI1 #1/3
47 PC14 DACO_OUTI1ALT #2/ TIM1_CC1 #0 US0_CS #3 LES_CH14 #0
OPAMP_OUTIALT PCNTO_S1IN #0
ACMP1_CH7
48 PC15 DACO_OUTIALT #3/ TI.I'\_AI&—f %‘25 23/3 USO_CLK #3 Egsé_csl\-/'\}g zg
OPAMP_OUTI1ALT - -
US1_CLK #2
49 PFO LE-I:IE:\IC/IOO_%?T#OS#Z 12CO_SDA #5 DBG_SWCLK #0/1/2/3
- LEUO_TX #3
50 PF1 TIMO_CC1 #5 Iggol_sch#:s DBG_SWDIO #0/1/2/3
LETIMO_OUT1 #2 LEU6_RX #3 GPIO_EM4WU3
ACMP1_O #0
51 PF2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
PRS_CHO #1
52 PF3 TIMO_CDTIO #2/5 ETM_TD3 #1
53 PF4 TIMO_CDTI1 #2/5 PRS_CH1 #1
54 PF5 TIMO_CDTI2 #2/5 PRS_CH2 #1
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LEXTALN | PB8 Ao uset 5 an optional exermal dook mpucpin ¢
LFXTAL_P PB7 Low Frequency Crystal (typically 32.768 kHz) positive pin.
PCNTO_SOIN PC13 PCO PD6 Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 PC1 PD7 Pulse Counter PCNTO input number 1.
PCNT1_SOIN PC4 Pulse Counter PCNT1 input number 0.
PCNT1_S1IN PC5 Pulse Counter PCNT1 input number 1.
PCNT2_SOIN PDO PE8 Pulse Counter PCNT2 input number 0.
PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 input number 1.
PRS_CHO PAO PF3 Peripheral Reflex System PRS, channel 0.
PRS_CH1 PA1 PF4 Peripheral Reflex System PRS, channel 1.
PRS_CH2 PCO PF5 Peripheral Reflex System PRS, channel 2.
PRS_CH3 PC1 PE8 Peripheral Reflex System PRS, channel 3.
TIMO_CCO PAO PAO PD1 PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CC1 PAL PA1 PD2 PCO PF1 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PD3 PC1 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTIO PA3 PC13 PF3 PC13 PC2 PF3 Timer 0 Complimentary Deat Time Insertion channel 0.
TIMO_CDTI1 PA4 PC14 PF4 PC14 PC3 PF4 Timer 0 Complimentary Deat Time Insertion channel 1.
TIMO_CDTI2 PA5 PC15 PF5 PC15 PC4 PF5 Timer 0 Complimentary Deat Time Insertion channel 2.
TIM1_CCO PC13 PE10 PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CC1 PC14 PE11 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 PE12 PB11 PC13 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA8 PC8 Timer 2 Capture Compare input / output channel 0.
TIM2_CC1 PA9 PC9 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA10 PC10 Timer 2 Capture Compare input / output channel 2.
TIM3_CCO PE14 Timer 3 Capture Compare input / output channel 0.
TIM3_CC1 PE15 Timer 3 Capture Compare input / output channel 1.
USO_CLK PE12 PC9 PC15 PB13 PB13 USARTO clock input / output.
uUso_Cs PE13 PC8 PC14 PB14 PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.
USO_RX PE11 PC10 PE12 PB8 PC1 USARTO Synchronous mode Master Input / Slave Output
(MISO).
USARTO Asynchronous Transmit.Also used as receive input
in half duplex communication.
USO_TX PE10 PC11 PE13 PB7 PCO
USARTO Synchronous mode Master Output / Slave Input
(MOSI).
US1_CLK PB7 PD2 PFO USART1 clock input / output.
US1 CS PB8 PD3 PF1 USART1 chip select input / output.
USARTL1 Asynchronous Receive.
US1_RX PC1 PD1 PD6 USARTL1 Synchronous mode Master Input / Slave Output
(MISO).
USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.
US1 TX PCO PDO PD7
USART1 Synchronous mode Master Output / Slave Input
(MOSI).
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Alternate LOCATION

Functionality Description
US2_CLK PC4 USART?2 clock input / output.

US2_CsS PC5 USART?2 chip select input / output.

USART2 Asynchronous Receive.

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

us2_TX PC2

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

4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32GG232 is shown in Table 4.3 (p. 55). 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 O.

Table 4.3. GPIO Pinout

Pin  Pin Pin | Pin

15 14 13 12

Port A - - - - - PA10 | PA9 PA8 - - PA5 PA4 PA3 PA2 PAL 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 | PE1l1 | PE1O | PE9 PE8

Port F - - - - - - - - - - PF5 PF4 PF3 PF2 PF1 PFO

4.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32GG232 is shown in Figure 4.2 (p. 55) .

Figure 4.2. Opamp Pinout

PB11
PCA [ — >\ OUTOALT I ztz
OPAO
ouUTO PC1
PC5[ }—- pC2
PC3
Fb4 El; rc;rlez PC12
PD3[ | I OuUT2 _ P13
I PC14
PD6 [ — + \_OUT1ALT AAN P15
OPAL BuT1 —R—/ PDO
PD7[ — - S o1
PD5
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4.5 TQFP64 Package

Figure 4.3. TQFP64
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Note:

. All dimensions & tolerancing confirm to ASME Y14.5M-1994.

. The top package body size may be smaller than the bottom package body size.

. Datum 'A,B’, and 'B' to be determined at datum plane 'H'.

. To be determined at seating place 'C'.

. Dimension 'D1"' and 'E1' do not include mold protrusions. Allowable protrusion is 0.25mm per side.
'D1"and 'E1' are maximum plastic body size dimension including mold mismatch. Dimension 'D1' and
'E1’ shall be determined at datum plane 'H'.

6. Detail of Pin 1 indicatifier are option all but must be located within the zone indicated.

7. Dimension 'b' does not include dambar protrusion. Allowable dambar protrusion shall not cause the
lead width to exceed the maximum 'b' dimension by more than 0.08 mm. Dambar can not be located
on the lower radius or the foot. Minimum space between protrusion and an adjacent lead is 0.07 mm

8. Exact shape of each corner is optional.

9. These dimension apply to the flat section of the lead between 0.10 mm and 0.25 mm from the lead tip.

10All dimensions are in millimeters.

g s~ WDN PPk

Table 4.4. QFP64 (Dimensions in mm)

A - 1.10 1.20 L1
Al 0.05 - 0.15 R1 0.08 - -
A2 0.95 1.00 1.05 R2 0.08 - 0.20

2016-03-21 - EFM32GG232FXX - d0125_Rev1.40 www.silabs.com




...the world's most energy friendly microcontrollers

DIM MIN NelY MAX Y MIN NOM MAX ‘
b 0.17 0.22 0.27 s 0.20 -
b1 0.17 0.20 0.23 6 0° 35° 7°
c 0.09 0.20 o1 0° -
c1 0.09 0.16 02 11° 12° 13°
D 12.0 BSC 03 11° 12° 13°
D1 10.0 BSC
e 0.50 BSC
E 12.0 BSC
E1 10.0 BSC
L 0.45 0.60 0.75

The TQFP64 Package is 10 by 10 mm in size and has a 0.5 mm pin pitch.
The TQFP64 Package uses Nickel-Palladium-Gold preplated leadframe.
All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see:
http://lwww.silabs.com/support/quality/pages/default.aspx

www.silabs.com
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