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...the world's most energy friendly microcontrollers

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.

2.1.28 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 EFM32WG890 to keep track of time and retain data, even if the main power
source should drain out.

2.1.29 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
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.

2.1.30 General Purpose Input/Output (GPIO)

In the EFM32WG890, there are 90 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.

2.1.31 Liquid Crystal Display Driver (LCD)

The LCD driver is capable of driving a segmented LCD display with up to 8x36 segments. A voltage
boost function enables it to provide the LCD display with higher voltage than the supply voltage for the
device. In addition, an animation feature can run custom animations on the LCD display without any
CPU intervention. The LCD driver can also remain active even in Energy Mode 2 and provides a Frame
Counter interrupt that can wake-up the device on a regular basis for updating data.

2.2 Configuration Summary

The features of the EFM32WGB890 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
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3 Electrical Characteristics

3.1 Test Conditions

3.1.1 Typical Values

The typical data are based on Tayp=25°C and Vpp=3.0 V, as defined in Table 3.2 (p. 10), by simu-
lation and/or technology characterisation 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. 10), by simulation and/or technology characterisa-
tion 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. 10) may affect the device reliability
or cause permanent damage to the device. Functional operating conditions are given in Table 3.2 (p.
10) .

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 V_oltage on any I/O -0.3 Vpp+0.3 | V
pin

'Based on programmed devices tested for 10000 hours at 150°C. Storage temperature affects retention of preprogrammed cal-
ibration values stored in flash. Please refer to the Flash section in the Electrical Characteristics for information on flash data re-
tention for different temperatures.

3.3 General Operating Conditions

3.3.1 General Operating Conditions

Table 3.2. General Operating Conditions

Tams Ambient temperature range -40 85| °C
Vbbop 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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3.8 General Purpose Input Output

Table 3.8. GPIO

VioiL

Input low voltage

0.30Vpp | V

VioH

Input high voltage

0.70Vpp

ViooH

Output high volt-
age (Production test
condition = 3.0V,
DRIVEMODE =
STANDARD)

Sourcing 0.1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

0.80Vpp

Sourcing 0.1 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

0.90Vpp

Sourcing 1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.85Vpp

Sourcing 1 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.90Vpp

Sourcing 6 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.75Vpp

Sourcing 6 mA, Vpp=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.85Vpp

Sourcing 20 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

0.60Vpp

Sourcing 20 mA, Vpp=3.0 V,
GPIO_Px_CTRL DRIVEMODE
=HIGH

0.80Vpp

ViooL

Output low voltage
(Production test
condition = 3.0V,
DRIVEMODE =
STANDARD)

Sinking 0.1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

0.20Vpp

Sinking 0.1 mA, Vpp=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

0.10Vpp

Sinking 1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.10Vpp

Sinking 1 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.05Vpp

Sinking 6 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.30Vpp | V

Sinking 6 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.20Vpp | V

Sinking 20 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

0.35Vpp | V
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3.9.4 HFRCO

Table 3.12. HFRCO

28 MHz frequency band 27.5 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 1.15 1.20 1.25 | MHz
thrrco_seting | Settling time after furrco = 14 MHz 0.6 Cycles
start-up
fHFRCO =28 MHz 165 215 IJA
fHFRCO =21 MHz 134 175 IJA
Current consump- | HFrRco = 14 MHz 106 140 | pA
IhFrcO tion
furrco = 11 MHz 94 125 | pA
furrco = 6.6 MHz 77 105 | A
fHFRCO =1.2 MHz 25 40 IJA
DCxrrco Duty CyCle furrco = 14 MHz 48.5 50 51| %
TUNESTEPy. | Frequency step 0.3 %
FRCO for LSB change in
TUNING value

“The TUNING field in the CMU_HFRCOCTRL register may be used to adjust the HFRCO 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 HFRCO frequency at any arbitrary value between 7 MHz and 28 MHz across operating conditions.

Figure 3.18. Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.19. Calibrated HFRCO 7 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.20. Calibrated HFRCO 11 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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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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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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Figure 3.34. OPAMP Negative Power Supply Rejection Ratio
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3.13 Analog Comparator (ACMP)

Table 3.18. ACMP

VacMPIN Input voltage range 0 Vpp | V

VacmpPeMm ACMP Common 0 Vob | V
Mode voltage range

BIASPROG=0b0000, FULL- 0.1 0.4 | pA
BIAS=0 and HALFBIAS=1 in
ACMPN_CTRL register

BIASPROG=0b1111, FULL- 2.87 15 | pA
lacmp Active current BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

BIASPROG=0b1111, FULL- 195 520 | A
BIAS=1 and HALFBIAS=0 in
ACMPN_CTRL register

Internal voltage reference off. 0 HA
Current consump- Using external voltage refer-
IACMPREE tion of internal volt- | ence
age reference
Internal voltage reference 5 HA
VACMPOFFSET Offset voltage BIASPROG= 0b1010, FULL- -12 0 12 | mV

BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

V ACMPHYST ACMP hysteresis Programmable 17 mV

CSRESSEL=0b00 in 39 kOhm
ACMPN_INPUTSEL

CSRESSEL=0b01 in 71 kOhm

Capacitive Sense ACMPn_INPUTSEL

Rcsres :
Internal Resistance | cgpESSEL =0b10 in 104 kOhm
ACMPn_INPUTSEL
CSRESSEL=0b11 in 136 kOhm
ACMPn_INPUTSEL
tACMPSTART Startup time 10 | ps

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference
as given in Equation 3.1 (p. 47) . lacmperer IS zero if an external voltage reference is used.

Total ACMP Active Current

lacmpTOTAL = lacmp + lacvPREF (3.1)
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3.14 Voltage Comparator (VCMP)

Table 3.19. VCMP

VveMPIN Input voltage range Vpp \%
VVCMPCM VCMP Common Vbb \%
Mode voltage range
BIASPROG=0b0000 and 0.3 0.6 | pA
HALFBIAS=1 in VCMPn_CTRL
register
lvemp Active current
BIASPROG=0b1111 and 22 35| pA
HALFBIAS=0 in VCMPn_CTRL
register. LPREF=0.
tvCcMPREE Startup time refer- NORMAL 10 us
ence generator
Single ended 10 mV
VVCMPOFFSET Offset VOItage
Differential 10 mV
VvVCEMPHYST VCMP hysteresis 61 210 | mV
tvCcMPSTART Startup time 10 Us

The Vpp trigger level can be configured by setting the TRIGLEVEL field of the VCMP_CTRL register in
accordance with the following equation:

VCMP Trigger Level as a Function of Level Setting
VDD Trigger Level=1.667V+0.034 xTRIGLEVEL (3.2)

3.15 EBI

Figure 3.38. EBI Write Enable Timing
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tH_ArRDY 1234 Hold time, from trailing EBI_REn, EBI_WEn edge -1 + (3 * thrcorECLK) ns
to EBI_ARDY invalid

1Applies for all addressing modes (figure only shows D16A8.)
2Applies for EBI_REn, EBI_WERn (figure only shows EBI_REn)
3Applies for all polarities (figure only shows active low signals)
“Measurement done at 10% and 90% of Vpp (figure shows 50% of ypp)

3.16 LCD

Table 3.25. LCD

fLcDrR Frame rate 30 200 | Hz
NUMggg Number of seg- 36x%8 seg
ments supported
Vicp LCD supply voltage | Internal boost circuit enabled 2.0 38|V
range
Display disconnected, stat- 250 nA

ic mode, framerate 32 Hz, all
segments on.

Steady state current

. Display disconnected, quadru- 550 nA
consumption.

plex mode, framerate 32
Hz, all segments on, bias
mode to ONETHIRD in
LCD_DISPCTRL register.

l.cp

Steady state Cur- Internal voltage boost off 0 HA

lLcoBoosT rent CO:’]gIbUtIOn of | Internal voltage boost on, 8.4 HA
internal boost. boosting from 2.2 V to 3.0 V.

VBLEV of LCD_DISPCTRL 3.02 \%
register to LEVELO

VBLEV of LCD_DISPCTRL 3.15 \%
register to LEVEL1

VBLEV of LCD_DISPCTRL 3.28 \Y,
register to LEVEL2

VBLEV of LCD_DISPCTRL 3.41 V
register to LEVEL3

VBoosT Boost Voltage
VBLEV of LCD_DISPCTRL 3.54 \%

register to LEVEL4

VBLEV of LCD_DISPCTRL 3.67 \%
register to LEVEL5

VBLEV of LCD_DISPCTRL 3.73 \%
register to LEVEL6

VBLEV of LCD_DISPCTRL 3.74 \%
register to LEVEL7

The total LCD current is given by Equation 3.3 (p. 53) . |, cpeoosT iS zero if internal boost is off.

Total LCD Current Based on Operational Mode and Internal Boost

lLcotoTAaL = lLep + licpBoosT (3.3)
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3.17 12C

Table 3.26. I12C Standard-mode (Sm)

fscL SCL clock frequency 0 100" | kHz
tLow SCL clock low time 4.7 ps
tHiGH SCL clock high time 4.0 Hs
tsupAT SDA set-up time 250 ns
tHD. DAT SDA hold time 8 3450%2 | ns
tsu.sta Repeated START condition set-up time 4.7 us
tHp,STA (Repeated) START condition hold time 4.0 us
tsu.sto STOP condition set-up time 4.0 us
teuE Bus free time between a STOP and a START condi- 4.7 us
tion

For the minimum HFPERCLK frequency required in Standard-mode, see the 12C chapter in the EFM32WG Reference Manual.
2The maximum SDA hold time (tnp,paT) NEeds to be met only when the device does not stretch the low time of SCL (t_ow)-
3When transmitting data, this number is guaranteed only when 12Cn_CLKDIV < ((3450*10'9 [S] * furpERCLK [HZ]) - 4).

Table 3.27. 12C Fast-mode (Fm)

fscL SCL clock frequency 0 400" | kHz
tLow SCL clock low time 1.3 us
tHiGH SCL clock high time 0.6 us
tsu,pAT SDA set-up time 100 ns
tHD.DAT SDA hold time 8 900%2 | ns
tsusTa Repeated START condition set-up time 0.6 us
tHD,STA (Repeated) START condition hold time 0.6 us
tsu.sto STOP condition set-up time 0.6 us
teuF Bus free time between a STOP and a START condi- 1.3 us
tion

For the minimum HFPERCLK frequency required in Fast-mode, see the 12C chapter in the EFM32WG Reference Manual.
>The maximum SDA hold time (tnp,paT) NEeds to be met only when the device does not stretch the low time of SCL (t_ow)-
3When transmitting data, this number is guaranteed only when 12Cn_CLKDIV < ((900*10'9 [S] * furPERCLK [HZ]) - 4).
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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)

3.19 Digital Peripherals

Table 3.33. 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
lLco LCD current LCD idle current, clock enabled 72.7 nA
IaES AES current AES idle current, clock enabled 1.8 HA/
MHz
lspio GPIO current GPIO idle current, clock en- 3.4 pA/
abled MHz
leg) EBI current EBI idle current, clock enabled 6.5 HA/
MHz
IpRs PRS current PRS idle current 3.9 HA/
MHz
IbmA DMA current Clock enable 10.9 HA/
MHz
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4 Pinout and Package

Note
Please refer to the application note "AN0002 EFM32 Hardware Design Considerations" for
guidelines on designing Printed Circuit Boards (PCB's) for the EFM32WG890.

4.1 Pinout

The EFM32WG890 pinout is shown in Figure 4.1 (p. 58) and Table 4.1 (p. 58). Alternate locations
are denoted by "#" followed by the location number (Multiple locations on the same pin are split with "/").
Alternate locations can be configured in the LOCATION bitfield in the *_ ROUTE register in the module
in question.

Figure 4.1. EFM32WG890 Pinout (top view, not to scale)

Pin Al index
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Table 4.1. Device Pinout

BGA112 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication

AL PE15 LCD_SEG11 EBI_ADO7 #0/1/2 TIM3_CC1 #0 LEUO_RX #2
A2 PE14 LCD_SEG10 EBI_ADO6 #0/1/2 TIM3_CCO #0 LEUO_TX #2
USO_RX #3
A3 PE12 LCD_SEG8 EBI_ADO4 #0/1/2 TIM1_CC2 #1 USO_CLK #0 L(E\SAUKSTL&::O
12C0O_SDA #6 -
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BGA112 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication
K5 PA11 LCD_SEG39 EBI_HSNC #0/1/2
Reset input, active low.
K6 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.
K7 AVSS_1 Analog ground 1.
K8 AVDD_2 Analog power supply 2.
K9 AVDD_1 Analog power supply 1.
K10 AVSS_0 Analog ground 0.
ADCO_CH1
K11 PD1 DACO_OUTIALT #4/ PEIZ/I?Z_CS(:l(I)I\f 3#0 US1_RX #1 DBG_SWO #2
OPAMP_OUTI1ALT -
USO_RX #4
L1 PB8 LFXTAL_N TIM1_CC1 #3 US1_CS #0
ACMPO_CH5
- LETIMO_OUT1 #3 US2_CS #0
L2 PC5 DACO_NO/ EBI_NANDWER #0/1/2 PCNTL S1IN #0 12C1 SCL #0 LES_CHS5 #0
OPAMP_NO - =
L3 PA14 LCD_BEXT EBI_A02 #0/1/2 TIM2_CC2 #1
L4 I0VDD_1 Digital 10 power supply 1.
DACO_OUTO0/ TIM1_CC2 #3
LS PB11 OPAMP_OUTO LETIMO_OUTO #1 12C1_SDA#1
DACO_OUT1/
L6 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
L7 AVSS_2 Analog ground 2.
USO_CLK #4/5
L8 PB13 HFXTAL_P LEU0_ TX #1
USO0_CS #4/5
L9 PB14 HFXTAL_N LEUO_RX #1
L10 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT #4/
L11 PDO OPAMP_OUTOALT PCNT2_SOIN #0 USL TX #1
OPAMP_OUT2 #1

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. 62). 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.
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OPAMP_OUT2 PD5 PDO Operational Amplifier 2 output.
g’éi&—;fplo PC4 Operational Amplifier 0 external positive input.
gﬁi&—;_lpll PD6 Operational Amplifier 1 external positive input.
OPAMP_P2 PD4 Operational Amplifier 2 external positive input.

Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO PFO PFO Note that this function is enabled to pin out of reset, and has

a built-in pull down.

Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 PF1 PF1 Note that this function is enabled to pin out of reset, and has

a built-in pull up.

Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PC15 PD1 PD2 Note that this function is not enabled after reset, and must be

enabled by software to be used.
EBI_A00 PA12 PA12 PA12 External Bus Interface (EBI) address output pin 00.
EBI_A01 PA13 PA13 PA13 External Bus Interface (EBI) address output pin 01.
EBI_A02 PA14 PA14 PA14 External Bus Interface (EBI) address output pin 02.
EBI_A03 PB9 PB9 PB9 External Bus Interface (EBI) address output pin 03.
EBI_A04 PB10 PB10 PB10 External Bus Interface (EBI) address output pin 04.
EBI_A05 PC6 PC6 PC6 External Bus Interface (EBI) address output pin 05.
EBI_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_A07 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
EBI_A08 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_A09 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.
EBI_A10 PE3 PC10 PC10 External Bus Interface (EBI) address output pin 10.
EBI_A11l PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PE5 External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PE6 External Bus Interface (EBI) address output pin 13.
EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.
EBI_A15 PC8 PC8 PC8 External Bus Interface (EBI) address output pin 15.
EBI_A16 PBO PBO PBO External Bus Interface (EBI) address output pin 16.
EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.
EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.
EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.
EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.
EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.
EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.
EBI_A23 PCO PCO PCO External Bus Interface (EBI) address output pin 23.
EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.
EBI_A25 PC2 PC2 PC2 External Bus Interface (EBI) address output pin 25.
EBI_A26 PC4 PC4 PC4 External Bus Interface (EBI) address output pin 26.
EBI_A27 PD2 PD2 PD2 External Bus Interface (EBI) address output pin 27.
EBI_ADOO PES PES PES ;ﬁ%ﬁal Bus Interface (EBI) address and data input / output
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LCD_SEG34 PB2 tl;(éllégig:/néeé\élénﬁ;A Segments 32, 33, 34 and 35 are con-
LCD_SEG35 PA7 i}g@giﬁ,n;egg::nﬁss,s' Segments 32, 33, 34 and 35 are con-
LCD_SEG36 PAS tl_rg:lligigyrgegélllznﬁ;& Segments 36, 37, 38 and 39 are con-
LCD_SEG37 PA9 tl.ﬂc):lll?agigymsegélliznﬁ;I Segments 36, 37, 38 and 39 are con-
LCD_SEG38 PA10 tl_rglllll)asei)gyrr;egéllizn'\::*;S. Segments 36, 37, 38 and 39 are con-
LCD_SEG39 PA11 tl_rgllia;%?/mseg(tslllznl\?;g. Segments 36, 37, 38 and 39 are con-
LES_ALTEXO PD6 LESENSE alternate exite output 0.

LES_ALTEX1 PD7 LESENSE alternate exite output 1.

LES_ALTEX2 PA3 LESENSE alternate exite output 2.

LES_ALTEX3 PA4 LESENSE alternate exite output 3.

LES_ALTEX4 PA5 LESENSE alternate exite output 4.

LES_ALTEX5 PE11 LESENSE alternate exite output 5.

LES_ALTEX6 PE12 LESENSE alternate exite output 6.

LES_ALTEX7 PE13 LESENSE alternate exite output 7.

LES_CHO PCO LESENSE channel 0.

LES_CH1 PC1 LESENSE channel 1.

LES_CH2 PC2 LESENSE channel 2.

LES_CH3 PC3 LESENSE channel 3.

LES_CH4 PC4 LESENSE channel 4.

LES_CH5 PC5 LESENSE channel 5.

LES_CH6 PC6 LESENSE channel 6.

LES_CH7 PC7 LESENSE channel 7.

LES_CH8 PC8 LESENSE channel 8.

LES_CH9 PC9 LESENSE channel 9.

LES_CH10 PC10 LESENSE channel 10.

LES_CH11 PC11 LESENSE channel 11.

LES_CH12 PC12 LESENSE channel 12.

LES_CH13 PC13 LESENSE channel 13.

LES_CH14 PC14 LESENSE channel 14.

LES_CH15 PC15 LESENSE channel 15.

LETIMO_OUTO PD6 PB11 PFO PC4 Low Energy Timer LETIMO, output channel 0.
LETIMO_OUT1 PD7 PB12 PF1 PC5 Low Energy Timer LETIMO, output channel 1.

LEUO_RX PD5 PB14 PE15 | PF1 PAO LEUARTO Receive input.

LEUO_TX PD4 PBI3 PE14 | PFO PF2 I(;E;:f;roon;rr;ir:]sig:ig:j[put. Also used as receive input in half
LEU1_RX PC7 PA6 LEUART1 Receive input.

LEUL TX PC6 PAS I&E;:f;r;n;rnﬁﬁg:ig:fpun Also used as receive input in half
LEXTALN | P8 Ao uset 5 an optional exermal ok mputpin ¢
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