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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 EFM32WG232, 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 EFM32WG232 is a subset of the feature set described in the EFM32WG Reference
Manual. Table 2.1 (p. 7) describes device specific implementation of the features.

Table 2.1. Configuration Summary

Cortex-M4 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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Figure 3.5. EM1 Current consumption with all peripheral clocks disabled and HFRCO running
at 11MHz
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Figure 3.6. EM1 Current consumption with all peripheral clocks disabled and HFRCO running
at 6.6MHz
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Figure 3.14. Typical High-Level Output Current, 3V Supply Voltage
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3.9 Oscillators

3.9.1 LFXO
Table 3.9. LFXO
fLExo Supported nominal 32.768 kHz
crystal frequency
ESR| Fxo Supported crystal 30 120 | kOhm
equivalent series re-
sistance (ESR)
CLexoL Supported crystal xt 25 | pF
external load range
ILExo Current consump- ESR=30 kOhm, C, =10 pF, 190 nA
tion for core and LFXOBOOST in CMU_CTRL is
buffer after startup. |1
tLrxo Start- up time. ESR=30 kOhm, C, =10 pF, 400 ms
40% - 60% duty cycle has
been reached, LFXOBOOST in
CMU_CTRL is 1

1See Minimum Load Capacitance (C_gxoL) Requirement For Safe Crystal Startup in energyAware Designer in Simplicity Studio

For safe startup of a given crystal, the energyAware Designer in Simplicity Studio contains a tool to help
users configure both load capacitance and software settings for using the LFXO. For details regarding
the crystal configuration, the reader is referred to application note "AN0016 EFM32 Oscillator Design

Consideration".
3.9.2 HFXO
Table 3.10. HFXO
fuExo Supported nominal 4 48 | MHz
crystal Frequency
Crystal frequency 48 MHz 50 | Ohm
Supported crystal
ESRuexo equivalent series re- | Crystal frequency 32 MHz 30 60 | Ohm
sistance (ESR)
Crystal frequency 4 MHz 400 1500 | Ohm
ImHEXO The transconduc- HFXOBOOST in CMU_CTRL 20 mS
tance of the HFXO | equals Ob11
input transistor at
crystal startup
CHExoL Supported crystal 5 25 | pF
external load range
4 MHz: ESR=400 Ohm, 85 HA
C_=20 pF, HFXOBOOST in
Current consump- CMU_CTRL equals Ob11
IHEXO tion for HFXO after
startup 32 MHz: ESR=30 Ohm, 165 PA
C.=10 pF, HFXOBOOST in
CMU_CTRL equals 0b11
thExO Startup time 32 MHz: ESR=30 Ohm, 400 us
C_=10 pF, HFXOBOOST in
CMU_CTRL equals Ob11
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Figure 3.22. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.23. Calibrated HFRCO 28 MHz Band Frequency vs Supply Voltage and Temperature
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3.9.5 AUXHFRCO

Table 3.13. AUXHFRCO

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
faUuxHFRCO 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 1.15 1.20 1.25 | MHz
tAUXHFRCO_SemingSettling time after fAUXHFRCO =14 MHz 0.6 CyCleS
start-up
DCAUXHFRCO Duty cycle fauxHERCO = 14 MHZz 48.5 50 51| %
TUNESTEPyx-Frequency step 0.3* %
HFRCO for LSB change in
TUNING value

“The TUNING field in the CMU_AUXHFRCOCTRL register may be used to adjust the AUXHFRCO frequency. There is enough
adjustment range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and
temperature. By using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the
TUNING bits and the frequency band to maintain the AUXHFRCO frequency at any arbitrary value between 7 MHz and 28 MHz
across operating conditions.

3.9.6 ULFRCO

Table 3.14. ULFRCO

Symbol Parameter Condition Min Typ Max Unit ‘

fuLFrco Oscillation frequen- | 25°C, 3V 0.7 1.75 | kHz
cy

TCuULERCO Temperature coeffi- 0.05 %/°C
cient

VCyLFrcO Supply voltage co- -18.2 %IV
efficient

3.10 Analog Digital Converter (ADC)
Table 3.15. ADC
Symbol Parameter Condition Min Typ Max Unit ‘
Single ended 0 Vier | V
VapciN Input voltage range
Differential 'VREF/2 VREF/2 \Y

V ADCREEIN Input range of exter- 1.25 Vop | V
nal reference volt-
age, single ended
and differential

VADCREFIN_CH7 Input range of ex- See VADCREFIN 0 VDD -1.1 |V
ternal negative ref-
erence voltage on
channel 7

VADCREFIN_CH6 Input range of ex- See VApcRrEEIN 0.625 Vpp | V
ternal positive ref-

www.silabs.com
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erence voltage on
channel 6
VapceMIN Common mode in- 0 Vopo | V
put range
laDCIN Input current 2pF sampling capacitors <100 nA
CMRRapc Analog input com- 65 dB
mon mode rejection
ratio
1 MSamples/s, 12 bit, external 351
reference
10 kSamples/s 12 bit, internal 67 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00
lapc Average active cur- | 1 kSamples/s 12 bit, internal 63 HA
rent 1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b01
10 kSamples/s 12 bit, internal 64 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b10
|ADCREF Current consump- Internal voltage reference 65 HA
tion of internal volt-
age reference
CaDpCIN Input capacitance 2 pF
Rapcin Input ON resistance 1 MOhm
RapcEILT Input RC filter resis- 10 kOhm
tance
CADCFILT Input RC filter/de- 250 fF
coupling capaci-
tance
fADCCLK ADC Clock Fre- 13 | MHz
guency
6 bit 7 ADC-
CLK
Cycles
8 bit 11 ADC-
tapccony 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
ADCSTART erence generator

www.silabs.com
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and ADC core in
NORMAL mode

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
tial, internal 1.25V reference

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

Signal to Noise Ra- tial, 2xVpp reference

SNRADC

tio (SNR) 200 kSamples/s, 12 hit, sin- 62 dB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 63 dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 67 dB
ended, Vpp reference
200 kSamples/s, 12 bit, differ- 63 dB
ential, internal 1.25V reference
200 kSamples/s, 12 bit, differ- 66 dB
ential, internal 2.5V reference
200 kSamples/s, 12 hit, differ- 66 dB
ential, 5V reference
200 kSamples/s, 12 bit, differ- 63 66 dB
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 70 dB
ential, 2xVpp reference
1 MSamples/s, 12 bit, single 58 dB
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 62 dB

Slgnal-to-Noise

SINADapc And Distortion-ratio
(SINAD) 1 MSamples/s, 12 bit, single 64 dB
ended, Vpp reference

ended, internal 2.5V reference

1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference
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200 kSamples/s, 12 bit, differ- 79 dBc
ential, internal 1.25V reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, internal 2.5V reference
200 kSamples/s, 12 hit, differ- 78 dBc
ential, 5V reference
200 kSamples/s, 12 bit, differ- 68 79 dBc
ential, Vpp reference
200 kSamples/s, 12 hit, differ- 79 dBc
ential, 2xVpp reference
After calibration, single ended -3.5 0.3 3| mV
VADCOFFSET Offset VOItage
After calibration, differential 0.3 mV
-1.92 mvV/°C
Thermometer out-
TGRADApcTH , -6.3 ADC
put gradient Codes/
°C
DNLapc Differential non-lin- -1 +0.7 4| LSB
earity (DNL)
INLapc Integral non-linear- +1.2 +3 | LSB
ity (INL), End point
method
MCapc No missing codes 11.999* 12 bits
1.25V reference 0.01% 0.033% | %/°C
GAINgp Gain error drift > 3
2.5V reference 0.01 0.03” | %/°C
1.25V reference 0.22 0.7° | LSB/°C
OFFSETgp Offset error drift > 3
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.

2Typic:al 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 3.24 (p.
36) and Figure 3.25 (p. 36) , respectively.
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Figure 3.27. ADC Integral Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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Figure 3.29. ADC Absolute Offset, Common Mode =Vdd /2
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Figure 3.30. ADC Dynamic Performance vs Temperature for all ADC References, Vdd = 3V
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500 kSamples/s, 12 bit, differ- 58 dB
ential, internal 2.5V reference

500 kSamples/s, 12 bit, differ- 59 dB
ential, Vpp reference

500 kSamples/s, 12 hit, sin- 57 dB
gle ended, internal 1.25V refer-

ence

500 kSamples/s, 12 bit, single 54 dB

) ) ended, internal 2.5V reference
Signal to Noise-

SNDRpac pulse Distortion Ra- | 500 kSamples/s, 12 bit, differ- 56 dB
tio (SNDR) ential, internal 1.25V reference

500 kSamples/s, 12 bit, differ- 53 dB
ential, internal 2.5V reference
500 kSamples/s, 12 bit, differ- 55 dB
ential, Vpp reference
500 kSamples/s, 12 bit, sin- 62 dBc
gle ended, internal 1.25V refer-
ence
500 kSamples/s, 12 bit, single 56 dBc

ended, internal 2.5V reference
Spurious-Free

SFDRpac Dynamic 500 kSamples/s, 12 hit, differ- 61 dBc
Range(SFDR) ential, internal 1.25V reference
500 kSamples/s, 12 bit, differ- 55 dBc
ential, internal 2.5V reference
500 kSamples/s, 12 bit, differ- 60 dBc
ential, Vpp reference
After calibration, single ended 2 9| mV
VDACOFFSET Offset voltage
After calibration, differential 2 mV
DNLpac Differential non-lin- +1 LSB
earity
INLpac Integral non-lineari- +5 LSB
ty
MCpac No missing codes 12 bits

IMeasured with a static input code and no loading on the output.

3.12 Operational Amplifier (OPAMP)

The electrical characteristics for the Operational Amplifiers are based on simulations.

Table 3.17. OPAMP

(OPA2)BIASPROG=0xF, 370 460 | uA
(OPA2)HALFBIAS=0x0, Unity
Gain

I Active Current
OPANP (OPA2)BIASPROG=0x7, 95 135 | pA

(OPA2)HALFBIAS=0x1, Unity
Gain

2014-06-13 - EFM32WG232FXX - d0186_Rev1.40 www.silabs.com




...the world's most energy friendly microcontrollers

0.1 Hz<f<10 kHz, OPAXx-
HCMDIS=1

(OPA2)BIASPROG=0x0, 13 25 | A
(OPA2)HALFBIAS=0x1, Unity
Gain
(OPA2)BIASPROG=0xF, 101 dB
(OPA2)HALFBIAS=0x0
. (OPA2)BIASPROG=0x7, 98 dB
GoL Open Loop Gain (OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0x0, 91 dB
(OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0xF, 6.1 MHz
(OPA2)HALFBIAS=0x0
GBW. Gain Bandwidth (OPA2)BIASPROG=0x7, 1.8 MHz
OPAMP | Product (OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0x0, 0.25 MHz
(OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0xF, 64 °
(OPA2)HALFBIAS=0x0, C, =75
pF
(OPA2)BIASPROG=0x7, 58 °
PMopamp Phase Margin (OPA2)HALFBIAS=0x1, C, =75
pF
(OPA2)BIASPROG=0x0, 58 °
(OPA2)HALFBIAS=0x1, C,=75
pF
RinpuT Input Resistance 100 Mohm
R oap Load Resistance 200 Ohm
lLoaD_DC DC Load Current 11 | mA
OPAXHCMDIS=0 Vss Voo | V
VlNPUT Input Voltage
OPAXHCMDIS=1 Vss Vpp-1.2 | V
VOUTPUT Output Voltage VSS Vopb | V
Unity Gain, Vss<Vin<Vpp, -13 0 11 | mV
OPAXHCMDIS=0
VOEESET Input Offset Voltage
Unlty Gain, VSS<Vin<DD'1-21 1 mV
OPAXHCMDIS=1
VOFFSET_DRIFT Input Offset Voltage 0.02 | mv/°C
Drift
(OPA2)BIASPROG=0xF, 3.2 Vips
(OPA2)HALFBIAS=0x0
(OPA2)BIASPROG=0x7, 0.8 Vius
SRopawp Slew Rate (OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0x0, 0.1 Vips
(OPA2)HALFBIAS=0x1
Vou=1V, RESSEL=0, 101 UVRMs
0.1 Hz<f<10 kHz, OPAX-
HCMDIS=0
N Voltage Noise
OPAMP 9 Vou=1V, RESSEL=0, 141 HVRus
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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 PA5 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
5 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-(I;Il':l/l?ac?i?l\f 12 US1_RX #0 :;Eg—g:g f#?)
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
ACMPO_CH4 TIMO_CDTI2 #4
13 PC4 DACO_PO / LETIMO_OUTO #3 Iggi—gbii% LES_CH4 #0
OPAMP_PO PCNT1_SOIN #0 =
ACMPO_CH5
= LETIMO_OUT1 #3 US2_CS #0
14 PC5 DACO_NO/ — - LES_CH5 #0
OPAMP_NO PCNT1_S1IN #0 12C1_SCL #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 en-
sure that reset is released.
DACO_OUTO/ TIM1_CC2 #3
2t PB11 OPAMP_OUTO LETIMO_OUTO #1 12C1_SDA #1
22 VSS Ground
23 AVDD_1 Analog power supply 1.
USO_CLK #4/5
24 PB13 HFXTAL_P LEUO_ 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 TIMO_CCO #3
29 PD1 DACO_OUTI1ALT #4/ PCNT2_S1IN #0 USL_RX#1 DBG_SWO #2

2014-06-13 - EFM32WG232FXX - d0186_Rev1.40

www.silabs.com




EFNVI'32

...the world's most energy friendly microcontrollers

QFP64 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication

OPAMP_OUTI1ALT

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 TIM1_CCO #4 US1 RX #2 LES_ALTEXO #0
34 PD6 DACO_P1/ LETIMO_OUTO #0 12C0 SDA #1 ACMPO_O #2
OPAMP_P1 PCNTO_SOIN #3 = ETM_TDO #0
CMU_CLKO #2
ADCO_CH7 TIM1_CC1 #4 US1_TX #2 LES_ALTEX1 #0
35 PD7 DACO_N1/ LETIMO_OUT1 #0 12C0 SCL #1 ACMPL O #2
OPAMP_N1 PCNTO_S1IN #3 - ETM_TC_LK #0
36 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX #0 LES_CH®6 #0
87 PCé ACMPO_CH6 12CO_SDA #2 ETM_TCLK #2
LEU1_RX #0 LES_CH7 #0
38 st ACMPO_CH7 12CO_SCL #2 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_EMAWU2
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/ f'\EAéj —gl_l; fg :3'
OPAMP_OUTIALT -
ACMP1_CHs TIMO_CDTIO #1/3
46 PC13 DACO_OUTI1ALT #1/ - LES_CH13 #0
OPAMP_OUTIALT TIML_CC2 #4 -
- 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 EEZ—%';&S fﬁ?[
OPAMP_OUTI1ALT - -
US1_CLK #2
49 PFO LE-I:IE:\IC/IOO_%?T#OS#Z LEUO_TX #3 DBG_SWCLK #0/1/2/3
- 12CO_SDA #5
50 PF1 TIMO_CC1 #5 LUESUlO_cI:?SX#;tza DBG_SWDIO #0/1/2/3
LETIMO_OUT1 #2 IZCO__SCL 45 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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QFP64 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication

55 I0VDD_5 Digital 10 power supply 5.
56 VSS Ground
57 PE8 PCNT2_SOIN #1 PRS_CH3 #1
58 PE9 PCNT2_S1IN #1
59 PE10 TIM1_CCO #1 USO_TX #0 BOOT_TX
60 PE11 TIM1_CC1 #1 USO_RX #0 LE%_&I).I_E;()E; #0
61 PE12 TIM1_CC2 #1 ljJSSOO__CRL):(fo L(I:E'\SA UKI?II'_IIE()%G#EO
12C0O_SDA #6 =
USO_TX #3 LES_ALTEX7 #0
62 PE13 USO_CS #0 ACMPO_O #0
12C0_SCL #6 GPIO_EM4WU5
63 PE14 TIM3_CCO #0 LEUO_TX #2
64 PE15 TIM3_CC1 #0 LEUO_RX #2

4.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in
Table 4.2 (p. 56). The table shows the name of the alternate functionality in the first column, followed
by columns showing the possible LOCATION bitfield settings.

Note
Some functionality, such as analog interfaces, do not have alternate settings or a LOCA-
TION bitfield. In these cases, the pinout is shown in the column corresponding to LOCA-
TION 0.

Table 4.2. Alternate functionality overview

Alternate LOCATION

Functionality Description
ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPOQO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPO_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.
ACMPO_CH®6 PC6 Analog comparator ACMPO, channel 6.
ACMPOQ_CH7 PC7 Analog comparator ACMPO, channel 7.
ACMPO_O PE13 PD6 Analog comparator ACMPO, digital output.
ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.
ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.
ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.
ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.
ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.
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N

. To be determined at seating place 'C'.

5. 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.

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
b 0.17 0.22 0.27 s 0.20 . -
b1 0.17 0.20 0.23 6 0° 3.5° 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

El 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://www.silabs.com/support/quality/pages/default.aspx
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Figure 5.2. TQFP64 PCB Solder Mask

S
U

1000000000« =+ 00000000

1000000000+« 000000000
d

Table 5.2. QFP64 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm) ‘

a 1.72

0.42

c 0.50

d 11.50

e 11.50
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7 Revision History
7.1 Revision 1.40

June 13th, 2014

Removed "Preliminary" markings.

Corrected single power supply voltage minimum value from 1.85V to 1.98V.
Added AUXHFRCO to blockdiagram and electrical characteristics.
Updated current consumption data.

Updated transition between energy modes data.

Updated power management data.

Updated GPIO data.

Updated LFRCO, HFRCO and ULFRCO data.

Updated ADC data.

Updated DAC data.

Updated OPAMP data.

Updated ACMP data.

Updated VCMP data.

7.2 Revision 1.31

November 21st, 2013

Updated figures.

Updated errata-link.

Updated chip marking.

Added link to Environmental and Quality information.

Re-added missing DAC-data.

7.3 Revision 1.30

September 30th, 2013

Added 12C characterization data.

Added SPI characterization data.

Corrected the DAC and OPAMP2 pin sharing information in the Alternate Functionality Pinout section.
Corrected the ADC resolution from 12, 10 and 6 bit to 12, 8 and 6 bit.

Updated the EMO and EM1 current consumption numbers. Updated the the EM1 plots and removed
the EMO plots.
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