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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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3.10.2  Memory System Controller (MSC)

The Memory System Controller (MSC) is the program memory unit of the microcontroller. The flash memory is readable and writable
from both the Cortex-M and DMA. The flash memory is divided into two blocks; the main block and the information block. Program code
is normally written to the main block, whereas the information block is available for special user data and flash lock bits. There is also a
read-only page in the information block containing system and device calibration data. Read and write operations are supported in en-
ergy modes EM0 Active and EM1 Sleep.

3.10.3  Linked Direct Memory Access Controller (LDMA)

The Linked Direct Memory Access (LDMA) controller allows the system to perform memory operations independently of software. This
reduces both energy consumption and software workload. The LDMA allows operations to be linked together and staged, enabling so-
phisticated operations to be implemented.
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3.12  Configuration Summary

The features of the EFM32JG12 are a subset of the feature set described in the device reference manual. The table below describes
device specific implementation of the features. Remaining modules support full configuration.

Table 3.2.  Configuration Summary

Module Configuration Pin Connections

USART0 IrDA SmartCard US0_TX, US0_RX, US0_CLK, US0_CS

USART1 IrDA I2S SmartCard US1_TX, US1_RX, US1_CLK, US1_CS

USART2 IrDA SmartCard US2_TX, US2_RX, US2_CLK, US2_CS

USART3 IrDA I2S SmartCard US3_TX, US3_RX, US3_CLK, US3_CS

TIMER0 with DTI TIM0_CC[2:0], TIM0_CDTI[2:0]

TIMER1 - TIM1_CC[3:0]

WTIMER0 with DTI WTIM0_CC[2:0], WTIM0_CDTI[2:0]

WTIMER1 - WTIM1_CC[3:0]
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4.1.5  Current Consumption

4.1.5.1  Current Consumption 3.3 V without DC-DC Converter

Unless otherwise indicated, typical conditions are: VREGVDD = AVDD = DVDD = 3.3 V. TOP = 25 °C. DCDC is off. Minimum and maxi-
mum values in this table represent the worst conditions across supply voltage and process variation at TOP = 25 °C.

Table 4.5.  Current Consumption 3.3 V without DC-DC Converter

Parameter Symbol Test Condition Min Typ Max Unit

Current consumption in EM0
mode with all peripherals dis-
abled

IACTIVE 38.4 MHz crystal, CPU running
while loop from flash1

— 126 — μA/MHz

38 MHz HFRCO, CPU running
Prime from flash

— 99 — μA/MHz

38 MHz HFRCO, CPU running
while loop from flash

— 99 TBD μA/MHz

38 MHz HFRCO, CPU running
CoreMark from flash

— 124 — μA/MHz

26 MHz HFRCO, CPU running
while loop from flash

— 102 TBD μA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 280 TBD μA/MHz

Current consumption in EM0
mode with all peripherals dis-
abled and voltage scaling
enabled

IACTIVE_VS 19 MHz HFRCO, CPU running
while loop from flash

— 88 — μA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 234 — μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled

IEM1 38.4 MHz crystal1 — 76 — μA/MHz

38 MHz HFRCO — 50 TBD μA/MHz

26 MHz HFRCO — 52 TBD μA/MHz

1 MHz HFRCO — 230 TBD μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled and voltage scaling
enabled

IEM1_VS 19 MHz HFRCO — 47 — μA/MHz

1 MHz HFRCO — 193 — μA/MHz

Current consumption in EM2
mode, with votage scaling
enabled.

IEM2_VS Full 256 kB RAM retention and
RTCC running from LFXO

— 2.9 — μA

Full 256 kB RAM retention and
RTCC running from LFRCO

— 3.2 — μA

16 kB (1 bank) RAM retention and
RTCC running from LFRCO2

— 2.1 TBD μA

Current consumption in EM3
mode, with voltage scaling
enabled.

IEM3_VS Full 256 kB RAM retention and
CRYOTIMER running from ULFR-
CO

— 2.56 TBD μA

Current consumption in
EM4H mode, with voltage
scaling enabled.

IEM4H_VS 128 byte RAM retention, RTCC
running from LFXO

— 1.0 — μA

128 byte RAM retention, CRYO-
TIMER running from ULFRCO

— 0.45 — μA

128 byte RAM retention, no RTCC — 0.43 TBD μA
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Parameter Symbol Test Condition Min Typ Max Unit

Current consumption in EM0
mode with all peripherals dis-
abled and voltage scaling
enabled, DCDC in LP
mode3.

IACTIVE_LPM_VS 19 MHz HFRCO, CPU running
while loop from flash

— 58 — μA/MHz

1 MHz HFRCO, CPU running
while loop from flash

— 196 — μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled, DCDC in Low Noise
DCM mode2.

IEM1_DCM 38.4 MHz crystal4 — 56 — μA/MHz

38 MHz HFRCO — 41 — μA/MHz

26 MHz HFRCO — 48 — μA/MHz

1 MHz HFRCO — 610 — μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled, DCDC in Low Power
mode3.

IEM1_LPM 38.4 MHz crystal4 — 49 — μA/MHz

38 MHz HFRCO — 33 — μA/MHz

26 MHz HFRCO — 35 — μA/MHz

1 MHz HFRCO — 193 — μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled and voltage scaling
enabled, DCDC in Low
Noise DCM mode2.

IEM1_DCM_VS 19 MHz HFRCO — 52 — μA/MHz

1 MHz HFRCO — 587 — μA/MHz

Current consumption in EM1
mode with all peripherals dis-
abled and voltage scaling
enabled. DCDC in LP
mode3.

IEM1_LPM_VS 19 MHz HFRCO — 32 — μA/MHz

1 MHz HFRCO — 170 — μA/MHz

Current consumption in EM2
mode, with votage scaling
enabled, DCDC in LP mode.
3.

IEM2_VS Full 256 kB RAM retention and
RTCC running from LFXO

— 2.1 — μA

Full 256 kB RAM retention and
RTCC running from LFRCO

— 2.2 — μA

16 kB (1 bank) RAM retention and
RTCC running from LFRCO5

— 1.5 — μA

Current consumption in EM3
mode, with voltage scaling
enabled.

IEM3_VS Full 256 kB RAM retention and
CRYOTIMER running from ULFR-
CO

— 1.81 — μA

Current consumption in
EM4H mode, with voltage
scaling enabled.

IEM4H_VS 128 byte RAM retention, RTCC
running from LFXO

— 0.69 — μA

128 byte RAM retention, CRYO-
TIMER running from ULFRCO

— 0.39 — μA

128 byte RAM retention, no RTCC — 0.39 — μA

Current consumption in
EM4S mode

IEM4S No RAM retention, no RTCC — 0.06 — μA

Note:
1. DCDC Low Noise CCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=6.4 MHz (RCOBAND=4), ANASW=DVDD.
2. DCDC Low Noise DCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=3.0 MHz (RCOBAND=0), ANASW=DVDD.
3. DCDC Low Power Mode = Medium Drive (PFETCNT=NFETCNT=7), LPOSCDIV=1, LPCMPBIASEM234H=0, LPCLIMILIM-

SEL=1, ANASW=DVDD.
4. CMU_HFXOCTRL_LOWPOWER=1.
5. CMU_LFRCOCTRL_ENVREF = 1, CMU_LFRCOCTRL_VREFUPDATE = 1
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4.1.20  I2C

4.1.20.1  I2C Standard-mode (Sm)1

Table 4.27.  I2C Standard-mode (Sm)1

Parameter Symbol Test Condition Min Typ Max Unit

SCL clock frequency2 fSCL 0 — 100 kHz

SCL clock low time tLOW 4.7 — — μs

SCL clock high time tHIGH 4 — — μs

SDA set-up time tSU_DAT 250 — — ns

SDA hold time3 tHD_DAT 100 — 3450 ns

Repeated START condition
set-up time

tSU_STA 4.7 — — μs

(Repeated) START condition
hold time

tHD_STA 4 — — μs

STOP condition set-up time tSU_STO 4 — — μs

Bus free time between a
STOP and START condition

tBUF 4.7 — — μs

Note:
1. For CLHR set to 0 in the I2Cn_CTRL register.
2. For the minimum HFPERCLK frequency required in Standard-mode, refer to the I2C chapter in the reference manual.
3. The maximum SDA hold time (tHD_DAT) needs to be met only when the device does not stretch the low time of SCL (tLOW).
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SPI Slave Timing

Table 4.31.  SPI Slave Timing

Parameter Symbol Test Condition Min Typ Max Unit

SCLK period 1 3 2 tSCLK 8 *
tHFPERCLK

— — ns

SCLK high time1 3 2 tSCLK_HI 3 *
tHFPERCLK

— — ns

SCLK low time1 3 2 tSCLK_LO 3 *
tHFPERCLK

— — ns

CS active to MISO 1 3 tCS_ACT_MI 4 — 50 ns

CS disable to MISO 1 3 tCS_DIS_MI 4 — 50 ns

MOSI setup time 1 3 tSU_MO 4 — — ns

MOSI hold time 1 3 2 tH_MO 3 + 2 *
tHFPERCLK

— — ns

SCLK to MISO 1 3 2 tSCLK_MI 16 +
tHFPERCLK

— 66 + 2 *
tHFPERCLK

ns

Note:
1. Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0).
2. tHFPERCLK is one period of the selected HFPERCLK.
3. Measurement done with 8 pF output loading at 10% and 90% of VDD (figure shows 50% of VDD).

 

CS

SCLK
CLKPOL = 0

MOSI

MISO

tCS_ACT_MI

tSCLK_HI

tSCLK
tSU_MO

tH_MO

tSCLK_MI

tCS_DIS_MI

tSCLK_LO

SCLK
CLKPOL = 1

Figure 4.2.  SPI Slave Timing Diagram

4.2  Typical Performance Curves

Typical performance curves indicate typical characterized performance under the stated conditions.
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Figure 4.9.  DC-DC Converter Transition Waveforms

EFM32JG12 Family Data Sheet
Electrical Specifications

silabs.com | Building a more connected world. Preliminary Rev. 0.5  |  58



Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

C10 PB15 BUSCY BUSDX
LFXTAL_P

TIM0_CC0 #10
TIM0_CC1 #9
TIM0_CC2 #8

TIM0_CDTI0 #7
TIM0_CDTI1 #6
TIM0_CDTI2 #5
TIM1_CC0 #10
TIM1_CC1 #9
TIM1_CC2 #8
TIM1_CC3 #7

WTIM0_CC0 #19
WTIM0_CC1 #17
WTIM0_CC2 #15

WTIM0_CDTI0 #11
WTIM0_CDTI1 #9
WTIM0_CDTI2 #7
WTIM1_CC0 #3

WTIM1_CC1 #1 LE-
TIM0_OUT0 #10 LE-

TIM0_OUT1 #9
PCNT0_S0IN #10
PCNT0_S1IN #9

US0_TX #10 US0_RX
#9 US0_CLK #8

US0_CS #7 US0_CTS
#6 US0_RTS #5

US1_TX #10 US1_RX
#9 US1_CLK #8

US1_CS #7 US1_CTS
#6 US1_RTS #5
LEU0_TX #10

LEU0_RX #9 I2C0_SDA
#10 I2C0_SCL #9

CMU_CLK0 #1
PRS_CH6 #10

PRS_CH7 #9 PRS_CH8
#8 PRS_CH9 #7
ACMP0_O #10
ACMP1_O #10

C11 PB14 BUSDY BUSCX
LFXTAL_N

TIM0_CC0 #9
TIM0_CC1 #8
TIM0_CC2 #7

TIM0_CDTI0 #6
TIM0_CDTI1 #5
TIM0_CDTI2 #4
TIM1_CC0 #9
TIM1_CC1 #8
TIM1_CC2 #7
TIM1_CC3 #6

WTIM0_CC0 #18
WTIM0_CC1 #16
WTIM0_CC2 #14

WTIM0_CDTI0 #10
WTIM0_CDTI1 #8
WTIM0_CDTI2 #6
WTIM1_CC0 #2

WTIM1_CC1 #0 LE-
TIM0_OUT0 #9 LE-

TIM0_OUT1 #8
PCNT0_S0IN #9
PCNT0_S1IN #8

US0_TX #9 US0_RX #8
US0_CLK #7 US0_CS

#6 US0_CTS #5
US0_RTS #4 US1_TX

#9 US1_RX #8
US1_CLK #7 US1_CS

#6 US1_CTS #5
US1_RTS #4 LEU0_TX

#9 LEU0_RX #8
I2C0_SDA #9
I2C0_SCL #8

CMU_CLK1 #1
PRS_CH6 #9 PRS_CH7

#8 PRS_CH8 #7
PRS_CH9 #6
ACMP0_O #9
ACMP1_O #9
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

D2 PF13 BUSAY BUSBX

WTIM1_CC3 #31
PCNT1_S0IN #26
PCNT1_S1IN #25
PCNT2_S0IN #26
PCNT2_S1IN #25

US2_TX #26 US2_RX
#25 US2_CLK #24

US2_CS #23 US2_CTS
#22 US2_RTS #21

US3_TX #26 US3_RX
#25 US3_CLK #24

US3_CS #23 US3_CTS
#22 US3_RTS #21

I2C1_SDA #26
I2C1_SCL #25

D3 PF12 BUSBY BUSAX

WTIM1_CC3 #30
PCNT1_S0IN #25
PCNT1_S1IN #24
PCNT2_S0IN #25
PCNT2_S1IN #24

US2_TX #25 US2_RX
#24 US2_CLK #23

US2_CS #22 US2_CTS
#21 US2_RTS #20

US3_TX #25 US3_RX
#24 US3_CLK #23

US3_CS #22 US3_CTS
#21 US3_RTS #20

I2C1_SDA #25
I2C1_SCL #24

ETM_TD3 #0

D11 PB11 BUSCY BUSDX
OPA2_P

TIM0_CC0 #6
TIM0_CC1 #5
TIM0_CC2 #4

TIM0_CDTI0 #3
TIM0_CDTI1 #2
TIM0_CDTI2 #1
TIM1_CC0 #6
TIM1_CC1 #5
TIM1_CC2 #4
TIM1_CC3 #3

WTIM0_CC0 #15
WTIM0_CC1 #13
WTIM0_CC2 #11
WTIM0_CDTI0 #7
WTIM0_CDTI1 #5

WTIM0_CDTI2 #3 LE-
TIM0_OUT0 #6 LE-

TIM0_OUT1 #5
PCNT0_S0IN #6
PCNT0_S1IN #5

US0_TX #6 US0_RX #5
US0_CLK #4 US0_CS

#3 US0_CTS #2
US0_RTS #1 US1_TX

#6 US1_RX #5
US1_CLK #4 US1_CS

#3 US1_CTS #2
US1_RTS #1 US3_TX

#15 US3_RX #14
US3_CLK #13 US3_CS

#12 US3_CTS #11
US3_RTS #10

LEU0_TX #6 LEU0_RX
#5 I2C0_SDA #6

I2C0_SCL #5

PRS_CH6 #6 PRS_CH7
#5 PRS_CH8 #4

PRS_CH9 #3
ACMP0_O #6
ACMP1_O #6

D12 PB10 OPA2_OUTALT #1
BUSDY BUSCX

WTIM0_CC0 #14
WTIM0_CC1 #12
WTIM0_CC2 #10
WTIM0_CDTI0 #6
WTIM0_CDTI1 #4
WTIM0_CDTI2 #2
PCNT1_S0IN #10
PCNT1_S1IN #9
PCNT2_S0IN #10
PCNT2_S1IN #9

US2_TX #13 US2_RX
#12 US2_CLK #11

US2_CS #10 US2_CTS
#9 US2_RTS #8

US3_TX #14 US3_RX
#13 US3_CLK #12

US3_CS #11 US3_CTS
#10 US3_RTS #9

I2C1_SDA #10
I2C1_SCL #9
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

D13 PB9 OPA2_OUTALT #0
BUSCY BUSDX

WTIM0_CC0 #13
WTIM0_CC1 #11
WTIM0_CC2 #9

WTIM0_CDTI0 #5
WTIM0_CDTI1 #3
WTIM0_CDTI2 #1
PCNT1_S0IN #9
PCNT1_S1IN #8
PCNT2_S0IN #9
PCNT2_S1IN #8

US2_TX #12 US2_RX
#11 US2_CLK #10

US2_CS #9 US2_CTS
#8 US2_RTS #7

US3_TX #13 US3_RX
#12 US3_CLK #11

US3_CS #10 US3_CTS
#9 US3_RTS #8

I2C1_SDA #9
I2C1_SCL #8

E1 PK1

PCNT1_S0IN #30
PCNT1_S1IN #29
PCNT2_S0IN #30
PCNT2_S1IN #29

US2_TX #30 US2_RX
#29 US2_CLK #28

US2_CS #27 US2_CTS
#26 US2_RTS #25

US3_TX #30 US3_RX
#29 US3_CLK #28

US3_CS #27 US3_CTS
#26 US3_RTS #25

I2C1_SDA #30
I2C1_SCL #29

E2 PK0 IDAC0_OUT

PCNT1_S0IN #29
PCNT1_S1IN #28
PCNT2_S0IN #29
PCNT2_S1IN #28

US2_TX #29 US2_RX
#28 US2_CLK #27

US2_CS #26 US2_CTS
#25 US2_RTS #24

US3_TX #29 US3_RX
#28 US3_CLK #27

US3_CS #26 US3_CTS
#25 US3_RTS #24

I2C1_SDA #29
I2C1_SCL #28

E3 PF15 BUSAY BUSBX

PCNT1_S0IN #28
PCNT1_S1IN #27
PCNT2_S0IN #28
PCNT2_S1IN #27

US2_TX #28 US2_RX
#27 US2_CLK #26

US2_CS #25 US2_CTS
#24 US2_RTS #23

US3_TX #28 US3_RX
#27 US3_CLK #26

US3_CS #25 US3_CTS
#24 US3_RTS #23

I2C1_SDA #28
I2C1_SCL #27

E5 VSS Ground

E6 VSS Ground

E7 VSS Ground

E8 VSS Ground

E9 VSS Ground

E12 PB8 BUSDY BUSCX

WTIM0_CC0 #12
WTIM0_CC1 #10
WTIM0_CC2 #8

WTIM0_CDTI0 #4
WTIM0_CDTI1 #2
WTIM0_CDTI2 #0
PCNT1_S0IN #8
PCNT1_S1IN #7
PCNT2_S0IN #8
PCNT2_S1IN #7

US2_TX #11 US2_RX
#10 US2_CLK #9

US2_CS #8 US2_CTS
#7 US2_RTS #6

US3_TX #12 US3_RX
#11 US3_CLK #10

US3_CS #9 US3_CTS
#8 US3_RTS #7

I2C1_SDA #8
I2C1_SCL #7

ETM_TD3 #2
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

J13 PA5
VDAC0_OUT0ALT /
OPA0_OUTALT #0

BUSCY BUSDX

TIM0_CC0 #5
TIM0_CC1 #4
TIM0_CC2 #3

TIM0_CDTI0 #2
TIM0_CDTI1 #1
TIM0_CDTI2 #0
TIM1_CC0 #5
TIM1_CC1 #4
TIM1_CC2 #3
TIM1_CC3 #2

WTIM0_CC0 #5
WTIM0_CC1 #3

WTIM0_CC2 #1 LE-
TIM0_OUT0 #5 LE-

TIM0_OUT1 #4
PCNT0_S0IN #5
PCNT0_S1IN #4

US0_TX #5 US0_RX #4
US0_CLK #3 US0_CS

#2 US0_CTS #1
US0_RTS #0 US1_TX

#5 US1_RX #4
US1_CLK #3 US1_CS

#2 US1_CTS #1
US1_RTS #0 US2_TX

#0 US2_RX #31
US2_CLK #30 US2_CS

#29 US2_CTS #28
US2_RTS #27

LEU0_TX #5 LEU0_RX
#4 I2C0_SDA #5

I2C0_SCL #4

CMU_CLKI0 #4
PRS_CH6 #5 PRS_CH7

#4 PRS_CH8 #3
PRS_CH9 #2
ACMP0_O #5
ACMP1_O #5

LES_CH13 ETM_TCLK
#1

K1 HFXTAL_N High Frequency Crystal input pin.

K2 VSS Ground

K12 PA4

VDAC0_OUT1ALT /
OPA1_OUTALT #2

BUSDY BUSCX
OPA0_N

TIM0_CC0 #4
TIM0_CC1 #3
TIM0_CC2 #2

TIM0_CDTI0 #1
TIM0_CDTI1 #0

TIM0_CDTI2 #31
TIM1_CC0 #4
TIM1_CC1 #3
TIM1_CC2 #2
TIM1_CC3 #1

WTIM0_CC0 #4
WTIM0_CC1 #2

WTIM0_CC2 #0 LE-
TIM0_OUT0 #4 LE-

TIM0_OUT1 #3
PCNT0_S0IN #4
PCNT0_S1IN #3

US0_TX #4 US0_RX #3
US0_CLK #2 US0_CS

#1 US0_CTS #0
US0_RTS #31 US1_TX

#4 US1_RX #3
US1_CLK #2 US1_CS

#1 US1_CTS #0
US1_RTS #31

LEU0_TX #4 LEU0_RX
#3 I2C0_SDA #4

I2C0_SCL #3

PRS_CH6 #4 PRS_CH7
#3 PRS_CH8 #2

PRS_CH9 #1
ACMP0_O #4
ACMP1_O #4

LES_CH12

K13 PA3
BUSCY BUSDX
VDAC0_OUT0 /

OPA0_OUT

TIM0_CC0 #3
TIM0_CC1 #2
TIM0_CC2 #1

TIM0_CDTI0 #0
TIM0_CDTI1 #31
TIM0_CDTI2 #30

TIM1_CC0 #3
TIM1_CC1 #2
TIM1_CC2 #1
TIM1_CC3 #0

WTIM0_CC0 #3
WTIM0_CC1 #1 LE-
TIM0_OUT0 #3 LE-

TIM0_OUT1 #2
PCNT0_S0IN #3
PCNT0_S1IN #2

US0_TX #3 US0_RX #2
US0_CLK #1 US0_CS

#0 US0_CTS #31
US0_RTS #30 US1_TX

#3 US1_RX #2
US1_CLK #1 US1_CS

#0 US1_CTS #31
US1_RTS #30

LEU0_TX #3 LEU0_RX
#2 I2C0_SDA #3

I2C0_SCL #2

PRS_CH6 #3 PRS_CH7
#2 PRS_CH8 #1

PRS_CH9 #0
ACMP0_O #3
ACMP1_O #3

LES_CH11
GPIO_EM4WU8

L1 HFXTAL_P High Frequency Crystal output pin.

L2 VSS Ground

L10 BODEN Brown-Out Detector Enable. This pin may be left disconnected or tied to AVDD.
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

N9 PD8 BUSDY BUSCX

WTIM0_CC1 #30
WTIM0_CC2 #28

WTIM0_CDTI0 #24
WTIM0_CDTI1 #22
WTIM0_CDTI2 #20
WTIM1_CC0 #16
WTIM1_CC1 #14
WTIM1_CC2 #12
WTIM1_CC3 #10

US3_TX #0 US3_RX
#31 US3_CLK #30

US3_CS #29 US3_CTS
#28 US3_RTS #27

LES_CH0

N10 PD10 BUSDY BUSCX

TIM0_CC0 #18
TIM0_CC1 #17
TIM0_CC2 #16

TIM0_CDTI0 #15
TIM0_CDTI1 #14
TIM0_CDTI2 #13
TIM1_CC0 #18
TIM1_CC1 #17
TIM1_CC2 #16
TIM1_CC3 #15

WTIM0_CC2 #30
WTIM0_CDTI0 #26
WTIM0_CDTI1 #24
WTIM0_CDTI2 #22
WTIM1_CC0 #18
WTIM1_CC1 #16
WTIM1_CC2 #14

WTIM1_CC3 #12 LE-
TIM0_OUT0 #18 LE-

TIM0_OUT1 #17
PCNT0_S0IN #18
PCNT0_S1IN #17

US0_TX #18 US0_RX
#17 US0_CLK #16

US0_CS #15 US0_CTS
#14 US0_RTS #13

US1_TX #18 US1_RX
#17 US1_CLK #16

US1_CS #15 US1_CTS
#14 US1_RTS #13

US3_TX #2 US3_RX #1
US3_CLK #0 US3_CS

#31 US3_CTS #30
US3_RTS #29
LEU0_TX #18
LEU0_RX #17
I2C0_SDA #18
I2C0_SCL #17

CMU_CLK1 #4
PRS_CH3 #9 PRS_CH4

#1 PRS_CH5 #0
PRS_CH6 #12
ACMP0_O #18
ACMP1_O #18

LES_CH2

N11 PD12
VDAC0_OUT1ALT /
OPA1_OUTALT #0

BUSDY BUSCX

TIM0_CC0 #20
TIM0_CC1 #19
TIM0_CC2 #18

TIM0_CDTI0 #17
TIM0_CDTI1 #16
TIM0_CDTI2 #15
TIM1_CC0 #20
TIM1_CC1 #19
TIM1_CC2 #18
TIM1_CC3 #17

WTIM0_CDTI0 #28
WTIM0_CDTI1 #26
WTIM0_CDTI2 #24
WTIM1_CC0 #20
WTIM1_CC1 #18
WTIM1_CC2 #16

WTIM1_CC3 #14 LE-
TIM0_OUT0 #20 LE-

TIM0_OUT1 #19
PCNT0_S0IN #20
PCNT0_S1IN #19

US0_TX #20 US0_RX
#19 US0_CLK #18

US0_CS #17 US0_CTS
#16 US0_RTS #15

US1_TX #20 US1_RX
#19 US1_CLK #18

US1_CS #17 US1_CTS
#16 US1_RTS #15

US3_TX #4 US3_RX #3
US3_CLK #2 US3_CS

#1 US3_CTS #0
US3_RTS #31
LEU0_TX #20
LEU0_RX #19
I2C0_SDA #20
I2C0_SCL #19

PRS_CH3 #11
PRS_CH4 #3 PRS_CH5

#2 PRS_CH6 #14
ACMP0_O #20
ACMP1_O #20

LES_CH4
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

N12 PD14
BUSDY BUSCX
VDAC0_OUT1 /

OPA1_OUT

TIM0_CC0 #22
TIM0_CC1 #21
TIM0_CC2 #20

TIM0_CDTI0 #19
TIM0_CDTI1 #18
TIM0_CDTI2 #17
TIM1_CC0 #22
TIM1_CC1 #21
TIM1_CC2 #20
TIM1_CC3 #19

WTIM0_CDTI0 #30
WTIM0_CDTI1 #28
WTIM0_CDTI2 #26
WTIM1_CC0 #22
WTIM1_CC1 #20
WTIM1_CC2 #18

WTIM1_CC3 #16 LE-
TIM0_OUT0 #22 LE-

TIM0_OUT1 #21
PCNT0_S0IN #22
PCNT0_S1IN #21

US0_TX #22 US0_RX
#21 US0_CLK #20

US0_CS #19 US0_CTS
#18 US0_RTS #17

US1_TX #22 US1_RX
#21 US1_CLK #20

US1_CS #19 US1_CTS
#18 US1_RTS #17

US3_TX #6 US3_RX #5
US3_CLK #4 US3_CS

#3 US3_CTS #2
US3_RTS #1 LEU0_TX

#22 LEU0_RX #21
I2C0_SDA #22
I2C0_SCL #21

CMU_CLK0 #5
PRS_CH3 #13

PRS_CH4 #5 PRS_CH5
#4 PRS_CH6 #16

ACMP0_O #22
ACMP1_O #22

LES_CH6
GPIO_EM4WU4

N13 PD15

VDAC0_OUT0ALT /
OPA0_OUTALT #2

BUSCY BUSDX
OPA1_N

TIM0_CC0 #23
TIM0_CC1 #22
TIM0_CC2 #21

TIM0_CDTI0 #20
TIM0_CDTI1 #19
TIM0_CDTI2 #18
TIM1_CC0 #23
TIM1_CC1 #22
TIM1_CC2 #21
TIM1_CC3 #20

WTIM0_CDTI0 #31
WTIM0_CDTI1 #29
WTIM0_CDTI2 #27
WTIM1_CC0 #23
WTIM1_CC1 #21
WTIM1_CC2 #19

WTIM1_CC3 #17 LE-
TIM0_OUT0 #23 LE-

TIM0_OUT1 #22
PCNT0_S0IN #23
PCNT0_S1IN #22

US0_TX #23 US0_RX
#22 US0_CLK #21

US0_CS #20 US0_CTS
#19 US0_RTS #18

US1_TX #23 US1_RX
#22 US1_CLK #21

US1_CS #20 US1_CTS
#19 US1_RTS #18

US3_TX #7 US3_RX #6
US3_CLK #5 US3_CS

#4 US3_CTS #3
US3_RTS #2 LEU0_TX

#23 LEU0_RX #22
I2C0_SDA #23
I2C0_SCL #22

CMU_CLK1 #5
PRS_CH3 #14

PRS_CH4 #6 PRS_CH5
#5 PRS_CH6 #17

ACMP0_O #23
ACMP1_O #23

LES_CH7 DBG_SWO
#2
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

26 PA1
BUSCY BUSDX

ADC0_EXTP
VDAC0_EXT

TIM0_CC0 #1
TIM0_CC1 #0
TIM0_CC2 #31

TIM0_CDTI0 #30
TIM0_CDTI1 #29
TIM0_CDTI2 #28

TIM1_CC0 #1
TIM1_CC1 #0
TIM1_CC2 #31
TIM1_CC3 #30

WTIM0_CC0 #1 LE-
TIM0_OUT0 #1 LE-

TIM0_OUT1 #0
PCNT0_S0IN #1
PCNT0_S1IN #0

US0_TX #1 US0_RX #0
US0_CLK #31 US0_CS

#30 US0_CTS #29
US0_RTS #28 US1_TX

#1 US1_RX #0
US1_CLK #31 US1_CS

#30 US1_CTS #29
US1_RTS #28

LEU0_TX #1 LEU0_RX
#0 I2C0_SDA #1

I2C0_SCL #0

CMU_CLK0 #0
PRS_CH6 #1 PRS_CH7

#0 PRS_CH8 #10
PRS_CH9 #9
ACMP0_O #1

ACMP1_O #1 LES_CH9

27 PA2

VDAC0_OUT1ALT /
OPA1_OUTALT #1

BUSDY BUSCX
OPA0_P

TIM0_CC0 #2
TIM0_CC1 #1
TIM0_CC2 #0

TIM0_CDTI0 #31
TIM0_CDTI1 #30
TIM0_CDTI2 #29

TIM1_CC0 #2
TIM1_CC1 #1
TIM1_CC2 #0

TIM1_CC3 #31
WTIM0_CC0 #2

WTIM0_CC1 #0 LE-
TIM0_OUT0 #2 LE-

TIM0_OUT1 #1
PCNT0_S0IN #2
PCNT0_S1IN #1

US0_TX #2 US0_RX #1
US0_CLK #0 US0_CS

#31 US0_CTS #30
US0_RTS #29 US1_TX

#2 US1_RX #1
US1_CLK #0 US1_CS

#31 US1_CTS #30
US1_RTS #29

LEU0_TX #2 LEU0_RX
#1 I2C0_SDA #2

I2C0_SCL #1

PRS_CH6 #2 PRS_CH7
#1 PRS_CH8 #0
PRS_CH9 #10
ACMP0_O #2
ACMP1_O #2

LES_CH10

28 PA3
BUSCY BUSDX
VDAC0_OUT0 /

OPA0_OUT

TIM0_CC0 #3
TIM0_CC1 #2
TIM0_CC2 #1

TIM0_CDTI0 #0
TIM0_CDTI1 #31
TIM0_CDTI2 #30

TIM1_CC0 #3
TIM1_CC1 #2
TIM1_CC2 #1
TIM1_CC3 #0

WTIM0_CC0 #3
WTIM0_CC1 #1 LE-
TIM0_OUT0 #3 LE-

TIM0_OUT1 #2
PCNT0_S0IN #3
PCNT0_S1IN #2

US0_TX #3 US0_RX #2
US0_CLK #1 US0_CS

#0 US0_CTS #31
US0_RTS #30 US1_TX

#3 US1_RX #2
US1_CLK #1 US1_CS

#0 US1_CTS #31
US1_RTS #30

LEU0_TX #3 LEU0_RX
#2 I2C0_SDA #3

I2C0_SCL #2

PRS_CH6 #3 PRS_CH7
#2 PRS_CH8 #1

PRS_CH9 #0
ACMP0_O #3
ACMP1_O #3

LES_CH11
GPIO_EM4WU8
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Pin Pin Alternate Functionality / Description

Pin # Pin Name Analog Timers Communication Other

47 PC10 BUSBY BUSAX

TIM0_CC0 #15
TIM0_CC1 #14
TIM0_CC2 #13

TIM0_CDTI0 #12
TIM0_CDTI1 #11
TIM0_CDTI2 #10
TIM1_CC0 #15
TIM1_CC1 #14
TIM1_CC2 #13
TIM1_CC3 #12

WTIM0_CC0 #30
WTIM0_CC1 #28
WTIM0_CC2 #26

WTIM0_CDTI0 #22
WTIM0_CDTI1 #20
WTIM0_CDTI2 #18
WTIM1_CC0 #14
WTIM1_CC1 #12
WTIM1_CC2 #10

WTIM1_CC3 #8 LE-
TIM0_OUT0 #15 LE-

TIM0_OUT1 #14
PCNT0_S0IN #15
PCNT0_S1IN #14
PCNT2_S0IN #19
PCNT2_S1IN #18

US0_TX #15 US0_RX
#14 US0_CLK #13

US0_CS #12 US0_CTS
#11 US0_RTS #10

US1_TX #15 US1_RX
#14 US1_CLK #13

US1_CS #12 US1_CTS
#11 US1_RTS #10

LEU0_TX #15
LEU0_RX #14
I2C0_SDA #15
I2C0_SCL #14
I2C1_SDA #19
I2C1_SCL #18

CMU_CLK1 #3
PRS_CH0 #12
PRS_CH9 #15
PRS_CH10 #4
PRS_CH11 #3
ACMP0_O #15
ACMP1_O #15

ETM_TD3
GPIO_EM4WU12

48 PC11 BUSAY BUSBX

TIM0_CC0 #16
TIM0_CC1 #15
TIM0_CC2 #14

TIM0_CDTI0 #13
TIM0_CDTI1 #12
TIM0_CDTI2 #11
TIM1_CC0 #16
TIM1_CC1 #15
TIM1_CC2 #14
TIM1_CC3 #13

WTIM0_CC0 #31
WTIM0_CC1 #29
WTIM0_CC2 #27

WTIM0_CDTI0 #23
WTIM0_CDTI1 #21
WTIM0_CDTI2 #19
WTIM1_CC0 #15
WTIM1_CC1 #13
WTIM1_CC2 #11

WTIM1_CC3 #9 LE-
TIM0_OUT0 #16 LE-

TIM0_OUT1 #15
PCNT0_S0IN #16
PCNT0_S1IN #15
PCNT2_S0IN #20
PCNT2_S1IN #19

US0_TX #16 US0_RX
#15 US0_CLK #14

US0_CS #13 US0_CTS
#12 US0_RTS #11

US1_TX #16 US1_RX
#15 US1_CLK #14

US1_CS #13 US1_CTS
#12 US1_RTS #11

LEU0_TX #16
LEU0_RX #15
I2C0_SDA #16
I2C0_SCL #15
I2C1_SDA #20
I2C1_SCL #19

CMU_CLK0 #3
PRS_CH0 #13
PRS_CH9 #16
PRS_CH10 #5
PRS_CH11 #4
ACMP0_O #16
ACMP1_O #16
DBG_SWO #3
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Alternate LOCATION

Functionality 0 - 3 4 - 7 8 - 11 12 - 15 16 - 19 20 - 23 24 - 27 28 - 31 Description

PCNT0_S0IN

0: PA0
1: PA1
2: PA2
3: PA3

4: PA4
5: PA5
6: PB11
7: PB12

8: PB13
9: PB14
10: PB15
11: PC6

12: PC7
13: PC8
14: PC9
15: PC10

16: PC11
17: PD9
18: PD10
19: PD11

20: PD12
21: PD13
22: PD14
23: PD15

24: PF0
25: PF1
26: PF2
27: PF3

28: PF4
29: PF5
30: PF6
31: PF7

Pulse Counter
PCNT0 input num-
ber 0.

PCNT0_S1IN

0: PA1
1: PA2
2: PA3
3: PA4

4: PA5
5: PB11
6: PB12
7: PB13

8: PB14
9: PB15
10: PC6
11: PC7

12: PC8
13: PC9
14: PC10
15: PC11

16: PD9
17: PD10
18: PD11
19: PD12

20: PD13
21: PD14
22: PD15
23: PF0

24: PF1
25: PF2
26: PF3
27: PF4

28: PF5
29: PF6
30: PF7
31: PA0

Pulse Counter
PCNT0 input num-
ber 1.

PCNT1_S0IN

0: PA6
1: PA7
2: PA8
3: PA9

4: PI2
5: PI3
6: PB6
7: PB7

8: PB8
9: PB9
10: PB10
11: PJ14

12: PJ15
13: PC0
14: PC1
15: PC2

16: PC3
17: PC4
18: PC5
19: PF6

20: PF7
21: PF8
22: PF9
23: PF10

24: PF11
25: PF12
26: PF13
27: PF14

28: PF15
29: PK0
30: PK1
31: PK2

Pulse Counter
PCNT1 input num-
ber 0.

PCNT1_S1IN

0: PA7
1: PA8
2: PA9
3: PI2

4: PI3
5: PB6
6: PB7
7: PB8

8: PB9
9: PB10
10: PJ14
11: PJ15

12: PC0
13: PC1
14: PC2
15: PC3

16: PC4
17: PC5
18: PF6
19: PF7

20: PF8
21: PF9
22: PF10
23: PF11

24: PF12
25: PF13
26: PF14
27: PF15

28: PK0
29: PK1
30: PK2
31: PA6

Pulse Counter
PCNT1 input num-
ber 1.

PCNT2_S0IN

0: PA6
1: PA7
2: PA8
3: PA9

4: PI2
5: PI3
6: PB6
7: PB7

8: PB8
9: PB9
10: PB10
11: PJ14

12: PJ15
13: PC0
14: PC1
15: PC2

16: PC3
17: PC4
18: PC5
19: PC10

20: PC11
21: PF8
22: PF9
23: PF10

24: PF11
25: PF12
26: PF13
27: PF14

28: PF15
29: PK0
30: PK1
31: PK2

Pulse Counter
PCNT2 input num-
ber 0.

PCNT2_S1IN

0: PA7
1: PA8
2: PA9
3: PI2

4: PI3
5: PB6
6: PB7
7: PB8

8: PB9
9: PB10
10: PJ14
11: PJ15

12: PC0
13: PC1
14: PC2
15: PC3

16: PC4
17: PC5
18: PC10
19: PC11

20: PF8
21: PF9
22: PF10
23: PF11

24: PF12
25: PF13
26: PF14
27: PF15

28: PK0
29: PK1
30: PK2
31: PA6

Pulse Counter
PCNT2 input num-
ber 1.

PRS_CH0

0: PF0
1: PF1
2: PF2
3: PF3

4: PF4
5: PF5
6: PF6
7: PF7

8: PC6
9: PC7
10: PC8
11: PC9

12: PC10
13: PC11 Peripheral Reflex

System PRS, chan-
nel 0.

PRS_CH1

0: PF1
1: PF2
2: PF3
3: PF4

4: PF5
5: PF6
6: PF7
7: PF0

Peripheral Reflex
System PRS, chan-
nel 1.

PRS_CH2

0: PF2
1: PF3
2: PF4
3: PF5

4: PF6
5: PF7
6: PF0
7: PF1

Peripheral Reflex
System PRS, chan-
nel 2.

PRS_CH3

0: PF3
1: PF4
2: PF5
3: PF6

4: PF7
5: PF0
6: PF1
7: PF2

8: PD9
9: PD10
10: PD11
11: PD12

12: PD13
13: PD14
14: PD15

Peripheral Reflex
System PRS, chan-
nel 3.

PRS_CH4

0: PD9
1: PD10
2: PD11
3: PD12

4: PD13
5: PD14
6: PD15

Peripheral Reflex
System PRS, chan-
nel 4.

PRS_CH5

0: PD10
1: PD11
2: PD12
3: PD13

4: PD14
5: PD15
6: PD9

Peripheral Reflex
System PRS, chan-
nel 5.

PRS_CH6

0: PA0
1: PA1
2: PA2
3: PA3

4: PA4
5: PA5
6: PB11
7: PB12

8: PB13
9: PB14
10: PB15
11: PD9

12: PD10
13: PD11
14: PD12
15: PD13

16: PD14
17: PD15 Peripheral Reflex

System PRS, chan-
nel 6.
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Alternate LOCATION

Functionality 0 - 3 4 - 7 8 - 11 12 - 15 16 - 19 20 - 23 24 - 27 28 - 31 Description

WTIM0_CC0

0: PA0
1: PA1
2: PA2
3: PA3

4: PA4
5: PA5
6: PA6
7: PA7

8: PA8
9: PA9
10: PB6
11: PB7

12: PB8
13: PB9
14: PB10
15: PB11

16: PB12
17: PB13
18: PB14
19: PB15

20: PC0
21: PC1
22: PC2
23: PC3

24: PC4
25: PC5
26: PC6
27: PC7

28: PC8
29: PC9
30: PC10
31: PC11

Wide timer 0 Cap-
ture Compare in-
put / output channel
0.

WTIM0_CC1

0: PA2
1: PA3
2: PA4
3: PA5

4: PA6
5: PA7
6: PA8
7: PA9

8: PB6
9: PB7
10: PB8
11: PB9

12: PB10
13: PB11
14: PB12
15: PB13

16: PB14
17: PB15
18: PC0
19: PC1

20: PC2
21: PC3
22: PC4
23: PC5

24: PC6
25: PC7
26: PC8
27: PC9

28: PC10
29: PC11
30: PD8
31: PD9

Wide timer 0 Cap-
ture Compare in-
put / output channel
1.

WTIM0_CC2

0: PA4
1: PA5
2: PA6
3: PA7

4: PA8
5: PA9
6: PB6
7: PB7

8: PB8
9: PB9
10: PB10
11: PB11

12: PB12
13: PB13
14: PB14
15: PB15

16: PC0
17: PC1
18: PC2
19: PC3

20: PC4
21: PC5
22: PC6
23: PC7

24: PC8
25: PC9
26: PC10
27: PC11

28: PD8
29: PD9
30: PD10
31: PD11

Wide timer 0 Cap-
ture Compare in-
put / output channel
2.

WTIM0_CDTI0

0: PA8
1: PA9
2: PB6
3: PB7

4: PB8
5: PB9
6: PB10
7: PB11

8: PB12
9: PB13
10: PB14
11: PB15

12: PC0
13: PC1
14: PC2
15: PC3

16: PC4
17: PC5
18: PC6
19: PC7

20: PC8
21: PC9
22: PC10
23: PC11

24: PD8
25: PD9
26: PD10
27: PD11

28: PD12
29: PD13
30: PD14
31: PD15

Wide timer 0 Com-
plimentary Dead
Time Insertion
channel 0.

WTIM0_CDTI1

0: PB6
1: PB7
2: PB8
3: PB9

4: PB10
5: PB11
6: PB12
7: PB13

8: PB14
9: PB15
10: PC0
11: PC1

12: PC2
13: PC3
14: PC4
15: PC5

16: PC6
17: PC7
18: PC8
19: PC9

20: PC10
21: PC11
22: PD8
23: PD9

24: PD10
25: PD11
26: PD12
27: PD13

28: PD14
29: PD15
30: PF0
31: PF1

Wide timer 0 Com-
plimentary Dead
Time Insertion
channel 1.

WTIM0_CDTI2

0: PB8
1: PB9
2: PB10
3: PB11

4: PB12
5: PB13
6: PB14
7: PB15

8: PC0
9: PC1
10: PC2
11: PC3

12: PC4
13: PC5
14: PC6
15: PC7

16: PC8
17: PC9
18: PC10
19: PC11

20: PD8
21: PD9
22: PD10
23: PD11

24: PD12
25: PD13
26: PD14
27: PD15

28: PF0
29: PF1
30: PF2
31: PF3

Wide timer 0 Com-
plimentary Dead
Time Insertion
channel 2.

WTIM1_CC0

0: PB12
1: PB13
2: PB14
3: PB15

4: PC0
5: PC1
6: PC2
7: PC3

8: PC4
9: PC5
10: PC6
11: PC7

12: PC8
13: PC9
14: PC10
15: PC11

16: PD8
17: PD9
18: PD10
19: PD11

20: PD12
21: PD13
22: PD14
23: PD15

24: PF0
25: PF1
26: PF2
27: PF3

28: PF4
29: PF5
30: PF6
31: PF7

Wide timer 1 Cap-
ture Compare in-
put / output channel
0.

WTIM1_CC1

0: PB14
1: PB15
2: PC0
3: PC1

4: PC2
5: PC3
6: PC4
7: PC5

8: PC6
9: PC7
10: PC8
11: PC9

12: PC10
13: PC11
14: PD8
15: PD9

16: PD10
17: PD11
18: PD12
19: PD13

20: PD14
21: PD15
22: PF0
23: PF1

24: PF2
25: PF3
26: PF4
27: PF5

28: PF6
29: PF7
30: PF8
31: PF9

Wide timer 1 Cap-
ture Compare in-
put / output channel
1.

WTIM1_CC2

0: PC0
1: PC1
2: PC2
3: PC3

4: PC4
5: PC5
6: PC6
7: PC7

8: PC8
9: PC9
10: PC10
11: PC11

12: PD8
13: PD9
14: PD10
15: PD11

16: PD12
17: PD13
18: PD14
19: PD15

20: PF0
21: PF1
22: PF2
23: PF3

24: PF4
25: PF5
26: PF6
27: PF7

28: PF8
29: PF9
30: PF10
31: PF11

Wide timer 1 Cap-
ture Compare in-
put / output channel
2.

WTIM1_CC3

0: PC2
1: PC3
2: PC4
3: PC5

4: PC6
5: PC7
6: PC8
7: PC9

8: PC10
9: PC11
10: PD8
11: PD9

12: PD10
13: PD11
14: PD12
15: PD13

16: PD14
17: PD15
18: PF0
19: PF1

20: PF2
21: PF3
22: PF4
23: PF5

24: PF6
25: PF7
26: PF8
27: PF9

28: PF10
29: PF11
30: PF12
31: PF13

Wide timer 1 Cap-
ture Compare in-
put / output channel
3.
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6.4  Analog Port (APORT) Client Maps

The Analog Port (APORT) is an infrastructure used to connect chip pins with on-chip analog clients such as analog comparators, ADCs,
DACs, etc. The APORT consists of a set of shared buses, switches, and control logic needed to configurably implement the signal rout-
ing. Figure 6.3 APORT Connection Diagram on page 111 Shows the APORT routing for this device family. A complete description of
APORT functionality can be found in the Reference Manual.

PF0

PF1

PF2

PF3

PF8

PF9

PF10

PF11

PF12

PF13

PF14

PF15

PF4

PF5

PK0

PK1

PK2

PF6

PF7
P

J14

P
J15

P
C

0

P
C

1

P
C

2

P
C

3

P
C

4

P
C

5

P
C

11

P
C

10

P
C

9

P
C

8

P
C

7

P
C

6

PB13

PB12

PB11

VDAC0_OPA2ALT

PB10

PB9

PB8

PB7

PB6

VDAC0_OUT0ALT
VDAC0_OUT1ALT

PA4
OPA0_INN0

OPA0_OUT
PA3

VDAC0_OUT1ALT

PA2

PB15

PB14

PI3

PI2

PA9

PA8

PA7

PA6

PA5

PI1

PI0

VDAC0_OPA2ALT

OPA0_INP0

PA1ADC0_EXTP

PA0ADC0_EXTN

OPA0ALT

PD15
OPA1_INN0

LESENSE

LESENSE

LESENSE

LESENSE

LESENSE

LESENSE

LESENSE

LESENSE

LESENSE

P
D

14

O
PA

1_O
U

T

P
D

13
V

D
A

C
0_O

U
T0A

LT
O

PA
1_IN

P
0

V
D

A
C

0_O
U

T1A
LT

P
D

12

P
D

11

P
D

10

P
D

9

P
D

8

LE
S

E
N

S
E

LE
S

E
N

S
E

LE
S

E
N

S
E

LE
S

E
N

S
E

LE
S

E
N

S
E

LE
S

E
N

S
E

LE
S

E
N

S
E

A
X

AY B
X

B
Y

C
X

C
Y

D
X

D
Y

ADC_EXTN

ADC_EXTP

OPA0_N

O
U

T1

OPA2_N

OUT0

OPA1N

O
PA

1_P

OUT0ALT

OUT0ALT
OUT1ALT

OUT1ALT

A
LT1O

U
T

OUT2

OPA2_P

OUT2ALT
OUT2ALT

A
D

C
1X

A
D

C
1Y

A
C

M
P0

X
A

C
M

P0
Y

ACMP1X
ACMP1Y

IDAC0
1X
1Y

POS

NEG

ACMP1

1X
2X
3X
4X

1Y
2Y
3Y
4Y

POS

NEG

ACMP0

1X
2X
3X
4X

1Y
2Y
3Y
4Y

1X

POS

NEG

ADC0

1X
2X
3X
4X

1Y
2Y
3Y
4Y

EXTP
EXTN

POS

NEG
OPA0

1X
2X
3X
4X

1Y
2Y
3Y
4Y

1X
OPA0_P

OPA0_N

OUT0
OUT0ALT
OUT1
OUT2
OUT3
OUT4

OUT

POS

NEG
OPA1

OUT

1X
2X
3X
4X

1Y
2Y
3Y
4Y

1X
OPA1_P

OPA1_N

OUT1
OUT1ALT

OUT1
OUT2
OUT3
OUT4

POS

NEG
OPA2

1X
2X
3X
4X

1Y
2Y
3Y
4Y

1X
OPA2_P

OPA2_N

OUT2
OUT2ALT
OUT1
OUT2
OUT3
OUT4

OUT

0X

0Y

0X

0Y

0X

0Y

OPA0_P

A
LT0O

U
T

nX, nY APORTnX, APORTnY

AX, BY, … BUSAX, BUSBY, ...

ADC0X, 
ADC0Y

BUSADC0X, 
BUSADC0Y

ACMP0X, 
ACMP1Y, …

BUSACMP0X, 
BUSACMP1Y, ...

CEXT
1X
1Y
3X
3Y

CSEN

CEXT_SENSE

2X
2Y
4X
4Y

Figure 6.3.  APORT Connection Diagram

Client maps for each analog circuit using the APORT are shown in the following tables. The maps are organized by bus, and show the
peripheral's port connection, the shared bus, and the connection from specific bus channel numbers to GPIO pins.

In general, enumerations for the pin selection field in an analog peripheral's register can be determined by finding the desired pin con-
nection in the table and then combining the value in the Port column (APORT__), and the channel identifier (CH__). For example, if pin
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Table 7.1.   BGA125 Package Dimensions

Dimension Min Typ Max

A 0.80 0.87 0.94

A1 0.16 0.21 0.26

A2 0.61 0.66 0.71

c 0.17 0.21 0.25

D 6.90 7.00 7.10

E 6.90 7.00 7.10

D1 --- 6.00 ---

E1 --- 6.00 ---

e --- 0.50 ---

b 0.25 0.30 0.35

aaa 0.10

bbb 0.10

ddd 0.08

eee 0.15

fff 0.05

Note:
1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing per ANSI Y14.5M-1994.
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