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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"

EBI/EMI, 12C, IrDA, SmartCard, SPI, UART/USART, USB

Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT

50

128KB (128K x 8)
FLASH

32K x 8

1.98V ~ 3.8V

A/D 8x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)
Surface Mount
100-LQFP
100-LQFP (14x14)
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Table 2.1. Configuration Summary

Cortex-M4 Full configuration NA

DBG Full configuration DBG_SWCLK, bBG_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

USB Full configuration USB_VBUS, USB_VBUSEN,
USB_VREGI, USB_VREGO, USB_DM,
USB_DMPU, USB_DP, USB_ID

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY,
EBI_ALE, EBI_BL[1:0], EBI_CS[3:0],
EBI_CSTFT, EBI_DCLK, EBI_DTEN,
EBI_HSNC, EBI_NANDRERN,
EBI_NANDWERN, EBI_REn, EBI_VSNC,
EBI_WEn

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

UARTO Full configuration UO_TX, UO_RX

UART1 Full configuration Ul TX, Ul RX

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEUL1_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]

TIMER3 Full configuration TIM3_CCJ2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

PCNTO Full configuration, 16-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_CHJ[7:0], ACMP1_O
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lem2

EM2 current

prescaled to 1 Hz, 32.768
kHz LFRCO, Vpp=3.0V,
TAMB=25°C

1.2 MHz HFRCO, all peripher- 271 286 | pA/
al clocks disabled, Vpp=3.0V, MHz
TAMBZZSOC
1.2 MHz HFRCO, all peripher- 275 HA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
48 MHz HFXO, all peripheral 63 75 | A/
clocks disabled, Vpp= 3.0V, MHz
TAMB:25°C
48 MHz HFXO, all peripheral 65 76 | pA/
clocks disabled, Vpp= 3.0 V, MHz
TAMB:85°C
28 MHz HFRCO, all peripher- 64 75 | A/
al clocks disabled, Vpp= 3.0V, MHz
TAMB=25°C
28 MHz HFRCO, all peripher- 65 77 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMBZSSOC
21 MHz HFRCO, all peripher- 65 76 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:25°C
21 MHz HFRCO, all peripher- 66 78 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
14 MHz HFRCO, all peripher- 67 79 | pA/
al clocks disabled, Vpp= 3.0V, MHz

EM1 current (Pro- Tame=25°C

lEm1 duction test condi-

tion = 14 MHz) 14 MHz HFRCO, all peripher- 68 82 | A/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
11 MHz HFRCO, all peripher- 68 81 | pA/
al clocks disabled, Vpp=3.0V, MHz
TAMB:25°C
11 MHz HFRCO, all peripher- 70 83 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
6.6 MHz HFRCO, all peripher- 74 87 | pA/
al clocks disabled, Vpp=3.0V, MHz
TAMBZZSOC
6.6 MHz HFRCO, all peripher- 76 89 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
1.2 MHz HFRCO. all peripher- 106 120 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:25°C
1.2 MHz HFRCO. all peripher- 112 129 | pA/
al clocks disabled, Vpp= 3.0V, MHz
TAMB:85°C
EM2 current with RTC 0.95! 1.71 | pA
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Sourcing 20 mA, Vpp=3.0 V, 0.80Vpp \
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sinking 0.1 mA, Vpp=1.98 V, 0.20Vpp \Y
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Slnklng 0.1 mA, Vpp=3.0V, 0.10Vpp \%
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sinking 1 mA, Vpp=1.98 V, 0.10Vpp \Y
GPIO_Px_CTRL DRIVEMODE
=LOW
Sinking 1 mA, Vpp=3.0V, 0.05Vpp \Y,
Output low voltage | GPIO_Px_CTRL DRIVEMODE
(Production test = LOW
ViooL condition = 3.0V,
DRIVEMODE = Sinking 6 mA, Vpp=1.98 V, 0.30Vpp | V
STANDARD) GPIO_Px_CTRL DRIVEMODE
= STANDARD
Sinking 6 mA, Vpp=3.0 V, 0.20Vpp | V
GPIO_Px_CTRL DRIVEMODE
= STANDARD
Slnklng 20 mA, Vpp=1.98 V, 0.35Vpp | V
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sinking 20 mA, Vpp=3.0 V, 0.25Vpp | V
GPIO_Px_CTRL DRIVEMODE
=HIGH
lloLEAK Input leakage cur- High Impedance 10 connected +0.1 +100 | NA
rent to GROUND or Vdd
Rpy I/O pin pull-up resis- 40 kOhm
tor
Rpp 1/0O pin pull-down re- 40 kOhm
sistor
Rioesp Internal ESD series 200 Ohm
resistor
tiocLITCH Pulse width of puls- 10 50 | ns
es to be removed
by the glitch sup-
pression filter
GPIO_Px_CTRL DRIVEMODE | 20+0.1C, 250 | ns
= LOWEST and load capaci-
tance C =12.5-25pF.
tioor Output fall time
GPIO_Px_CTRL DRIVEMODE 20+0.1C_ 250 | ns
= LOW and load capacitance
C_=350-600pF
VIOHYST 110 pln hysteresis VDD =1.98-38V 010VDD V
(VioTHr+ - VioTHR-)
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Figure 3.12. Typical High-Level Output Current, 2V Supply Voltage
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Figure 3.13. Typical Low-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

2014-06-13 - EFM32WG380FXX - d0192_Rev1.40

www.Silabs.com




...the world's most energy friendly microcontrollers

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
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Figure 3.31. ADC Temperature sensor readout
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3.11 Digital Analog Converter (DAC)

Table 3.16. DAC

VDD voltage reference, single 0 Vop | V
Output voltage ended
Vbacout range :
VDD voltage reference, differ- -Vbob Vpop | V
ential
Vpacem Output common 0 Vpp | V
mode voltage range
500 kSamples/s, 12 bit 400" HA
Active current in-
Ibac cluding references | 100 kSamples/s, 12 bit 200" HA
for 2 channels 1
1 kSamples/s 12 bit NORMAL 17 HA
SRpac Sample rate 500 | ksam-
ples/s
Continuous Mode 1000 | kHz
foac CD)'/AC clock frequen- Sample/Hold Mode 250 | kHz
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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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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Figure 3.37. ACMP Characteristics, Vdd = 3V, Temp = 25°C, FULLBIAS =0, HALFBIAS =1
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tSCLK_hi 12 SCLK high period 3 * thrPER- ns
CLK
tscLk_lo 2 SCLK low period 3 * tHEpPER- ns
CLK
tcs acT mi 2 CS active to MISO 5.00 35.00 | ns
tCS_DIS_MI 12 CS disable to MISO 5.00 35.00 | ns
tsu mo 12 MOSI setup time 5.00 ns
tH_MO 12 MOSI hold time 2+ 2*tye ns
PERCLK
tscLk_mi 2 SCLK to MISO -264 + tye. -234+2* | ns
PERCLK tHFPERCLK
1Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2Measurement done at 10% and 90% of Vpp (figure shows 50% of ypp)
3.18 Digital Peripherals
Table 3.32. Digital Peripherals
lUSART USART current USART idle current, clock en- 4.0 HA/
abled MHz
lUART UART current UART idle current, clock en- 3.8 HA/
abled MHz
ILEUART LEUART current LEUART idle current, clock en- 194.0 nA
abled
lioc 12C current I12C idle current, clock enabled 7.6 HA/
MHz
ITiMER TIMER current TIMER_O idle current, clock 6.5 HA/
enabled MHz
ILETIMER LETIMER current LETIMER idle current, clock 85.8 nA
enabled
lpeNT PCNT current PCNT idle current, clock en- 91.4 nA
abled
IrRTC RTC current RTC idle current, clock enabled 54.6 nA
IaES AES current AES idle current, clock enabled 1.8 HA/
MHz
lepio GPIO current GPIO idle current, clock en- 34 HA/
abled MHz
leB| EBI current EBI idle current, clock enabled 6.5 pA/
MHz
Iprs PRS current PRS idle current 3.9 HA/
MHz
Ioma DMA current Clock enable 10.9 HA/
MHz
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LQFP100 Pin#
and Name

Pin Alternate Functionality / Description

Pin Name Timers Communication

ETM_TDO #3
4 PA3 EBI_AD12 #0/1/2 TIMO_CDTIO #0 UO_TX #2 LI?;I'_N?_L'—I!—IE;.( i:o
5 PA4 EBI_AD13 #0/1/2 TIMO_CDTI1 #0 UO_RX #2 Liﬁ.—,\;la‘_l'.:g;( z:o
6 PAS5 EBI_AD14 #0/1/2 TIMO_CDTI2 #0 LEU1_TX #1 Lii—'\?_l';g;(i:o
7 PA6 EBI_AD15 #0/1/2 LEU1_RX #1 ;;g:;ﬁal\(/vfl
8 I0VDD_0 Digital 10 power supply 0.
9 PBO EBI_A16 #0/1/2 TIM1_CCO #2
10 PB1 EBI_A17 #0/1/2 TIM1_CC1 #2
11 PB2 EBI_A18 #0/1/2 TIM1_CC2 #2
12 PB3 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX #1
13 PB4 EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1
14 PB5 EBI_A21 #0/1/2 US2_CLK #1
15 PB6 EBI_A22 #0/1/2 US2_CS #1
16 VSS Ground
17 10vDD_1 Digital 10 power supply 1.
18 PCO DACA(?_ “35%3':3 #0/ EBI_A23 #0/1/2 PE,E"'T(’()—CS%,\? 4#2 32(1):& Zg ;Eg—g:g zg
OPAMP_OUTOALT - 12CO_SDA #4 -
19 PC1 DA('ZL\(E ?)B%iﬁ #1/ EBI_A24 #0/1/2 P-(I;IklA'IE)(TCSiZIN#iZ 32(1):§§ ﬁg 'I;Ez—g:é i(c))
OPAMP_OUTOALT - 12C0O_SCL #4 -
ACMPO_CH2
20 PC2 DACO_OUTOALT #2/ EBI_A25 #0/1/2 TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
21 PC3 DACO_OUTOALT #3/ EBI_NANDRER #0/1/2 TIMO_CDTI1 #4 US2_RX #0 LES_CH3 #0
OPAMP_OUTOALT
ACMPO_CH4 TIMO_CDTI2 #4 US2 CLK #0
22 PC4 DACO_PO/ EBI_A26 #0/1/2 LETIMO_OUTO #3 12C1 SDA #0 LES_CH4 #0
OPAMP_PO PCNT1_SOIN #0 -
ACMPO_CH5
23 PC5 g@f&ﬁj& é EBI_NANDWER #0/1/2 LFI,E g,l\lhq.ol:gijl-{\ll ##03 Ig (?12__50 g L##?o LES_CH5 #0
24 PB7 LFXTAL_P TIM1_CCO #3 LEJSSlO__glf(K#;O
25 PB8 LEXTAL_N TIM1_CC1 #3 Bg?_:gé zg
26 PA7 EBI_CSTFT #0/1/2
27 PA8 EBI_DCLK #0/1/2 TIM2_CCO #0
28 PA9 EBI_DTEN #0/1/2 TIM2_CC1 #0
29 PA10 EBI_VSNC #0/1/2 TIM2_CC2 #0
30 PA11 EBI_HSNC #0/1/2
31 10VDD_2 Digital 10 power supply 2.
32 VSS Ground
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LQFP100 Pin#

and Name

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

LES_ALTEXS5 #0
95 PE11 EBI_ADO3 #0/1/2 TIM1_CC1 #1 USO_RX #0 BOOT RX
USO_RX #3
96 PE12 EBI_ADO4 #0/1/2 TIM1_CC2 #1 USO_CLK #0 LCI:E'\S/IUA_EI'L;%G#:O
12C0O_SDA #6 -
USO_TX #3 LES_ALTEX7 #0
97 PE13 EBI_ADO5 #0/1/2 US0_CS #0 ACMPO_O #0
12C0_SCL #6 GPIO_EMAWUS5
98 PE14 EBI_ADO6 #0/1/2 TIM3_CCO #0 LEUO_TX #2
99 PE15 EBI_ADO7 #0/1/2 TIM3_CC1 #0 LEUO_RX #2
100 PA15 EBI_ADOS #0/1/2 TIM3_CC2 #0

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. 61). 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 2 3 Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.

ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.

ACMPO_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_CH6 PC6 Analog comparator ACMPO, channel 6.

ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.

ACMPO_O PE13 PE2 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_O PF2 PE3 PD7 Analog comparator ACMP1, digital output.

ADCO_CHO PDO Analog to digital converter ADCO, input channel number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel number 1.
ADCO_CH2 PD2 Analog to digital converter ADCO, input channel number 2.
ADCO_CH3 PD3 Analog to digital converter ADCO, input channel number 3.
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EBI_AD14 PAS PAS PAS E;(tt(;ri?]allius Interface (EBI) address and data input / out-
EBI_AD15 PAG PAG PAG Eﬁ?t;r;ai?us Interface (EBI) address and data input / out-
EBI_ALE PC11 PC11 External Bus Interface (EBI) Address Latch Enable output.
EBI_ARDY PE2 PE2 PE2 E':(:.ernal Bus Interface (EBI) Hardware Ready Control in-
EBI_BLO PF6 PF6 PF6 External Bus Interface (EBI) Byte Lane/Enable pin 0.
EBI_BL1 PF7 PF7 PF7 External Bus Interface (EBI) Byte Lane/Enable pin 1.
EBI_CSO PD9 PD9 PD9 External Bus Interface (EBI) Chip Select output 0.
EBI_CS1 PD10 PD10 PD10 External Bus Interface (EBI) Chip Select output 1.
EBI_CS2 PD11 PD11 PD11 External Bus Interface (EBI) Chip Select output 2.
EBI_CS3 PD12 PD12 PD12 External Bus Interface (EBI) Chip Select output 3.
EBI_CSTFT PA7 PA7 PA7 External Bus Interface (EBI) Chip Select output TFT.
EBI_DCLK PA8 PA8 PA8 External Bus Interface (EBI) TFT Dot Clock pin.
EBI_DTEN PA9 PA9 PA9 External Bus Interface (EBI) TFT Data Enable pin.
EBI_HSNC PALL PALL PALL tl?grt]e’g?ril Bus Interface (EBI) TFT Horizontal Synchroniza-
EBI_NANDREN PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable output.
EBI_NANDWEN PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable output.
EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 PA10 PA10 E;;t.ernal Bus Interface (EBI) TFT Vertical Synchronization
EBI_WEn PF8 External Bus Interface (EBI) Write Enable output.
ETM_TCLK PD7 PF8 PC6 PA6 Embedded Trace Module ETM clock .

ETM_TDO PD6 PF9 PC7 PA2 Embedded Trace Module ETM data O.

ETM_TD1 PD3 PD3 PA3 Embedded Trace Module ETM data 1.

ETM_TD2 PD4 PD4 PA4 Embedded Trace Module ETM data 2.

ETM_TD3 PD5 PD5 PA5 Embedded Trace Module ETM data 3.

GPIO_EM4WUO PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU1 PA6 Pin can be used to wake the system up from EM4
GPIO_EM4WU2 PC9 Pin can be used to wake the system up from EM4
GPIO_EM4WU3 PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WUS5 PE13 Pin can be used to wake the system up from EM4
HEXTAL_N PB14 :;?Z,iirgggle?l?é I(Cirrz/sltjillpr;sgative pin. Also used as exter-
HFXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PAl PD7 PC7 PC1 PF1 PE13 12C0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PC6 PCO PFO PE12 12C0 Serial Data input / output.

12C1_SCL PC5 PB12 PE1 I12C1 Serial Clock Line input / output.

12C1_SDA PC4 PB11 PEO I12C1 Serial Data input / output.

LES_ALTEXO PD6 LESENSE alternate exite output 0.

LES_ALTEX1 PD7 LESENSE alternate exite output 1.
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TIMO_CDTI1 PA4 PC3 Timer 0 Complimentary Deat Time Insertion channel 1.
TIMO_CDTI2 PA5 PF5 PC4 PF5 Timer 0 Complimentary Deat Time Insertion channel 2.
TIM1_CCO PE10 PBO PB7 PD6 Timer 1 Capture Compare input / output channel 0.
TIM1_CC1 PE11 PB1 PB8 PD7 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PE12 PB2 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA8 PA12 PC8 Timer 2 Capture Compare input / output channel 0.
TIM2_CC1 PA9 PA13 PC9 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA10 PA14 PC10 Timer 2 Capture Compare input / output channel 2.
TIM3_CCO PE14 PEO Timer 3 Capture Compare input / output channel 0.
TIM3_CC1 PE15 PE1 Timer 3 Capture Compare input / output channel 1.
TIM3_CC2 PA15 PE2 Timer 3 Capture Compare input / output channel 2.
UO_RX PF7 PE1 PA4 UARTO Receive input.
Uo_TX PF6 PEO PA3 UARTO Transml_t ou_tput. Also used as receive input in half
duplex communication.
Ul_RX PF11 PB10 | PE3 UART1 Receive input.
U1l TX PF10 PBY PE2 UART1 Transml_t ou_tput. Also used as receive input in half
— duplex communication.
USO_CLK PE12 PE5 PC9 PB13 PB13 USARTO clock input / output.
USO_Cs PE13 PE4 PC8 PB14 PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.
USO_RX PELL PE6 PC10 PE12 PB8 PC1 USARTO Synchronous mode Master Input / Slave Output
(MISO).
USARTO Asynchronous Transmit.Also used as receive in-
put in half duplex communication.
USO_TX PE10 PE7 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.
USART1 Asynchronous Receive.
US1_RX PC1 PD1 PD6 USART1 Synchronous mode Master Input / Slave Output
(MISO).
USART1 Asynchronous Transmit.Also used as receive in-
put in half duplex communication.
US1 TX PCO PDO PD7
USART1 Synchronous mode Master Output / Slave Input
(MOSI).
US2_CLK PC4 PB5 USART2 clock input / output.
Us2_Cs PC5 PB6 USART2 chip select input / output.
USART2 Asynchronous Receive.
Usz_RX PC3 PB4 USART2 Synchronous mode Master Input / Slave Output
(MISO).
USART2 Asynchronous Transmit.Also used as receive in-
put in half duplex communication.
Us2 TX PC2 PB3
USART2 Synchronous mode Master Output / Slave Input
(MOSI).
USB_DM PF10 USB D- pin.
USB_DMPU PD2 USB D- Pullup control.
USB_DP PF11 USB D+ pin.
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Alternate LOCATION

Functionality 2 ] Description

USB_ID PF12 USB ID pin. Used in OTG mode.

USB_VBUS USB_VBUS USB 5V VBUS input.

USB_VBUSEN PF5 USB 5 V VBUS enable.

USB_VREGI USB_VREGI USB Input to internal 3.3 V regulator

USB_VREGO USB_VREGO 3'§E)rD0euctgﬂi)ling for internal 3.3 VV USB regulator and reg-

4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32WG380 is shown in Table 4.3 (p. 67). Each GPIO port is
organized as 16-hit ports indicated by letters A through F, and the individual pin on this port in indicated
by a number from 15 down to 0.

Table 4.3. GPIO Pinout

Port A PA15 | PA14 | PAL13 | PA12 | PAll | PAL10 | PA9 PA8 PA7 PAG6 PAS PA4 PA3 PA2 PA1 PAO
Port B - PB14 | PB13 | PB12 | PB11 | PB10 | PB9 PB8 PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
Port C - - - - PC11 | PC10 | PC9 PC8 PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
Port D - - - pPD12 | PD11 | PD10 | PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
Port E PE15 | PE14 | PE13 | PE12 | PE1l1 | PE1O | PE9 PES PE7 PE6 PE5 PE4 PE3 PE2 PE1 PEO
Port F - - - PF12 | PF11 | PF10 | PF9 PF8 PF7 PF6 PF5 PF2 PF1 PFO

4.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32WG380 is shown in Figure 4.2 (p. 67) .

Figure 4.2. Opamp Pinout

PBL1
PC4[ | . \_ OUTOALT I ztz
OPAO
ouTOo PC1
1Y I — oo
== iz
PD3[ ] N ouT2 e et
— PC14
PD6[ —— + \_OUT1ALT A AN PCLE
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PD5
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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.

Updated Environmental information.
Updated trademark, disclaimer and contact information.

Other minor corrections.

7.4 Revision 1.20
June 28th, 2013
Updated power requirements in the Power Management section.

Removed minimum load capacitance figure and table. Added reference to application note.

Other minor corrections.

7.5 Revision 1.10
May 6th, 2013

Updated current consumption table and figures in Electrical characteristics section.

Other minor corrections.

7.6 Revision 1.00
September 11th, 2012
Updated the HFRCO 1 MHz band typical value to 1.2 MHz.
Updated the HFRCO 7 MHz band typical value to 6.6 MHz.

Other minor corrections.

7.7 Revision 0.95

May 3rd, 2012

Updated EM2/EMS3 current consumption at 85°C.
7.8 Revision 0.90

February 27th, 2012

Initial preliminary release.
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