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1 GENERAL DESCRIPTION

The NuMicro® M251/M252/M254/M256/M258 series is a low-power microcontroller platform based on
Arm® Cortex®-M23 core for Armv8-M architecture. It runs up to 48 MHz with 32 ~ 256 Kbytes embedded
Flash memory and 8 ~ 32 Kbytes embedded SRAM, 4 Kbytes Flash loader memory (LDROM) for In-
System Programming (ISP). The 32-bit low-power microcontrollers supports wide supply voltage from
1.75V ~ 5.5V and operating temperature range from -40° C ~ +105° C.

Low-power Technoloqgy for loT application

The NuMicro® M251/M252/M254/M256/M258 series behaves low power consumption in Normal Run
mode 138uA/ MHz at 48 MHz, Idle mode 60uA/ MHz, Power-down mode 2.5uA (RTC on, RAM
retention), Power-down mode 1.7puA (RTC off, RAM retention) and Deep Power-down mode. The
NuMicro® M251/M252/M254/M256/M258 series integrates RTC with independent Vear voltage source
pin to support low power mode with main power off and Vesar only. Its low power, wide supply voltage
and fast wake-up features make it suitable for battery-powered IoT applications.

Programmable Serial Interface (PSIO)

The NuMicro® M251/M252 series provides up to 8-channel Nuvoton proprietary interface, named as
“Programmable Serial I/O” (PSI0), which is capable of generating specific waveform to emulate arbitrary
serial communication protocols to connect with specific peripherals by PSIO hardware engine. PSIO
can be treated as extension of popular serial communication standard (UART, SPI, 12C, etc.), niche
serial communication standard and proprietary protocol (SPI-like protocol for LED-lighting application,
etc.). This PSIO hardware engine can simulate comprehensive serial communication protocol with low
CPU loading, low control complexity and high timing precision at the same time. High elasticity and
flexibility makes PSIO a powerful and useful interface while connecting to diverse peripherals.

Voltage Adjustable Interface (VAI) - Support 2" I/O voltage without level-shifter

The NuMicro® M251/M252 series integrates Voltage Adjustable Interface (VAI), up to 6 I/O pins to
support the 2™ I/O voltage from 1.65V ~ 5.5V to save level shifter components while connecting to
external devices. These 6 I/O pins can be configured as UART/SPI/ I12C bus by software setting.

eXecute-Only-Memory (XOM) - Protect the intelligent property of developers

The NuMicro® M251/M252/M254/M256/M258 series provides 1-region programable eXecute-Only-
Memory (XOM) to secure critical program code. A tamper detection pin is implemented to avoid
malicious damage from hacker. The 96-bit Unique Identification (UID) and 128-bit Unique Customer
Identification (UCID) are used to enhance the product security.

COM/SEG LCD Driver

An 8 x 44, 6 x 46, 4 x 48 COM/SEG LCD is available on the M254/M256/M258 series. The COM/SEG
LCD driver built-in charge-pump function to support 3V to 5V LCD panel, with selectable bias voltage
(1/2, 1/3, 1/4) and duty (1/4, 1/6, 1/8). The feature makes it suitable for Handheld devices that need high
display quality in the outdoor environment to provide constant contrast ratio.

Capacitive Touch Sensing Function

The M256/M258 series supports up to 24 independent capacitive touch key sensing function with single-
scan or programmable periodic key-scans modes; it also provides high noise resistance in harsh
requirement and easy-to-use calibration tool regarding to development and mass production phase.
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Crystal-less USB 2.0 full speed device interface

The M252/M258 series supports a crystal-less USB 2.0 full speed device that can generate precise
frequency required by USB protocol without the need of external crystal to reduce the BOM cost and
PCB size.

The NuMicro® M258 series supports USB Battery Charging Detection v1.2 (BC1.2) profile to realize
faster charging function via USB port, suitable for rechargeable battery powered devices.

Rich Pheripherals for comprehensive product application scenarios

The NuMicro® M251/M252/M254/M256/M258 series is equipped with plenty of peripherals such as
Timers, Watchdog Timers, RTC, PDMA, External Bus Interface (EBI), UART, Universal Serial Control
Interface (USCI), QSPI, SPI/ I2S, I12C, ISO-7816-3, GPIOs, up to 24 channels of PWM, makes it highly
suitable for connecting comprehensive external modules and LED lighting control. The NuMicro® M252
series integrates high performance analog front-end circuit blocks, such as 16 channels of 12-bit 730
KSPS ADC, 12-bit 1 MSPS DAC, analog comparator, operational amplifier, temperature sensor, low
voltage reset (LVR) and brown-out detector (BOD) to enhance product performance, reduce external
components and form factor simultaneously.

The NuMicro® M251/M252 series provides TSSOP20 (4.4mm x 6.5mm), TSSOP28 (4.4mmx9.7mm),
QFN33 (5mm x 5mm), LQFP48 (7mm x 7mm), LQFP64 (7mm x 7mm) and LQFP128 (14mm x 14mm).

The NuMicro® M254/M256/M258 series provides LQFP44 (10mm x 10mm), LQFP64 (7mm x 7mm),
LQFP80 (14mm x 14mm) and LQFP128 (14mm x 14mm).

Nuvoton NuMaker M251/M252/M254/M256/M258 evaluation boards and Nu-Link debugger are
available for evaluation and product development. 3rd Party IDEs such as Keil® MDK, IAR EWARM and
Eclippse IDE with GNU GCC compilers, are also supported.

USCI*: supports UART, SPI or I°C

col Capac| USB
Product 2 SPI/ Timer/ | PWM/ SEG | .. USB
Line |UART| PPC | QSPI| 5" | PSIO [ USCI | oy lesvm(PDMA | EBI [ ADC | DAC [ACMP| OPA | P~ | itive [20FS | %
. Touch | Device
Driver
M251 3 2 1 1 8 3 4 24 8 v 16 1 2 1 - - -
M252 3 2 1 1 8 3 4 24 8 v 16 1 2 1 - - N
M254 4 2 - 2 - 2 4 12 8 - 16 2 2 - S - -
M256 4 2 - 2 - 2 4 12 8 - 16 2 2 - \ 24 -
M258 4 2 - 2 - 2 4 12 8 - 16 2 2 - N 24 N N

Table 1-1 NuMicro® M251/M252/M254/M256/M258 Series Key Features Support Table

Apr. 19, 2022 Page 29 of 1462 Rev 2.02



NUVOTOoON M251/M252/M254/M256/M258 Series
—

The NuMicro® M251/M252 series is suitable for a wide range of applications such as:
® Smart Home / Smart Home Appliance

Industrial Control / Industrial Automation

Smart City

loT Device

Security Alarm System

Electronic Payments

Communication Modules

Portable Wireless Data Collector

Smart Door Lock

Handheld Medical Device

GPS Location Tracker

Electronic Shelf Labels (ESL)

The NuMicro® M254/M256/M258 series is suitable for a wide range of applications such as:
® Handheld Devices

Thermostat with Smart LCD Display and Touch Key

Smart Home Appliance

Industrial Control / Industrial Automation

Temperature/Humidity Logger
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2 FEATURES

2.1 M251/M252 Series Features

Core and System

Arm® Cortex®-M23 core, running up to 48 MHz when Vpp = 1.75V
~ 5.5V

Built-in PMSAv8 Memory Protection Unit (MPU)
Built-in Nested Vectored Interrupt Controller (NVIC)

32-bit Single-cycle hardware multiplier and 32-bit 17-cycle
Arm® Cortex®-M23 without hardware divider
TrustZone®

24-bit system tick timer

Supports Programmble and maskable interrupt

Supports Low Power Sleep mode by WFI and WFE instructions

Supports single cycle I/O access

Supports XOM feature with 1 region

Low Power mode:

- Idle mode
Low power mode and
current

Power-down mode (PD):
- Fast Wake-up Power-down mode (FWPD)
- Deep Power-down mode (DPD)

EINT, USCI, RTC, WDT, I?C, Timer, UART, BOD, LVR, POR,
GPIO, USBD, ACMP, Debug interface, NMI and Reset pin from

Wake-up source and Power-down mode or Fast Wake-up Power-down mode
wakeup time

RTC, Wake-up Timer, LVR, Wake-up pins, Tamper from Deep
Power-down mode

Built-in LDO for wide operating voltage from 1.75V to 5.5V

Core power voltage: 1.5V
Brown-out detector
- With 7 levels: 4.4V/3.7V/3.0V/2.7V/2.4V/2.0V/1.8V

- Supports Brown-out Interrupt and Reset option

Power supply and low
voltage detect

Low Voltage Reset

Threshold voltage levels: 1.55V

Supports four common polynomials CRC-CCITT, CRC-8, CRC-16,

) and CRC-32
Cyclic Redundancy

Calculation Unit

Programmable order reverse setting for input data and CRC
checksum

Programmable 1’s complement setting for input data and CRC
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checksum
e Supports 8-/16-/32-bit of data width

e Programmable seed value

o 8-bit write mode: 1-AHB clock cycle operation
e 16-bit write mode: 2-AHB clock cycle operation
e 32-bit write mode: 4-AHB clock cycle operation

e Supports using PDMA to write data to perform CRC operation

e Supports up to 6 VAI pins

Voltage Adjustable e User Configurable 1.65V ~ 5.5V I/O Interface with a dedicated
Interface power input (Vobio)

e Supports UARTO~1, SPI0~1, 12C0~1, USCI2 and SCO interface

e 96-bit Unique ID (UID)

Security
e 128-bit Unique Customer ID (UCID)

Memories

e Up to 256 KB application ROM (APROM)
e 4 KB Flash for user program loader (LDROM)

e Up to 48 MHz with zero wait state for consecutive address read
access

e 12 hytes User Configuration Block to control system initiation.
e 512B page erase for all embedded Flash
e 32-bit and multi-word Flash programming function.
Flash e Supports In-System-Programming (ISP), In-Application-
Programming (IAP) update embedded Flash memory
e Supports CRC-32 checksum calculation function

e Supports Flash all one verification function (hardware can check
page erase verify)

e Hardware external read protection of whole Flash memory by
Security Lock Bit

e Supports XOM feature with 1 region

e Upto 32 KB embedded SRAM
SRAM e Supports byte-, half-word- and word-access
e Supports PDMA mode

e Up to 8 independent configurable channels for automatic data
transfer between memories and peripherals
Peripheral DMA (PDMA) Channel 0 to 5 support stride features

e Channel 0, 1 support time-out function
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e Basic and Scatter-Gather Transfer modes

e Each channel supports circular buffer management using Scatter-
Gather Transfer mode

e Two types of priorities modes: Fixed-priority and Round-robin
modes

e Transfer data width of 8, 16, and 32 bits

e Single and burst transfer type

e Source and destination address can be increment or fixed
o PDMA transfer count up to 65536

¢ Request source form software, PSIO, SPI/I?S, UART, USCI,
EADC, DAC, PWM capture event or TIMER

Clocks

e Built-in 4.032 MHz internal high speed RC oscillator (MIRC) for
system operation

e Built-in 48 MHz internal high speed RC oscillator (HIRC) for
system operation

e Built-in 38.4 kHz internal low speed RC oscillator (LIRC) for
Watchdog Timer and wake-up operation.

e Built-in 4~32 MHz external high speed crystal oscillator (HXT) for
precise timing operation

e Built-in 32.768 kHz external low speed crystal oscillator (LXT) for
Clock Source RTC function and low-power system operation

e Supports one PLL up to 100 MHz for high performance system
operation, sourced from HIRC and HXT

e Supports clock on-the-fly switch

e Supports clock failure detection for high/low speed external crystal
oscillator

e HXT clock frequency accuracy detector
e Supports exception (NMI) generated once a clock failure detected

e Supports divided clock output

Timers

TIMER mode

e 4 sets of 32-bit timers with 24-bit up counters and 8-bit prescale
counters

¢ Independent clock source for each timer
32-bit Timer o . . )
e One-shot, Periodic, Toggle and Continuous Counting operation
modes
e Event counting function to count the event from external pin

¢ Input capture function to capture or reset counter value
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e External capture pin event for interval measurement

e External capture pin event to reset 24-bit up counter

e Chip wake-up from Idle/Power-down mode if a timer interrupt
signal is generated

o Timer interrupt flag or external capture interrupt flag to trigger
BPWM, PWM, EADC, DAC and PDMA

¢ Internal capture triggered source from ACMP output
e Inter-Timer trigger capture mode

PWM mode
e 16-bit compare register and period register

e Double buffer for period register and compare register

Supports inverse in PWM output

PWM interrupt wake-up from system Power-down mode

Supports maximum clock frequency up to 96 MHz

Each module provides 6 output channels

Supports independent mode for BPWM output/Capture input
channel

Supports 12-bit prescaler from 1 to 4096

Supports 16-bit resolution BPWM counter, each module providing
1 BPWM counter:

- Up, down or up/down counter operation type

Supports mask function and tri-state enable for each BPWM pin
BPWM

Supports interrupt on the following events:

- BPWM counter match 0, period value or compared value

Supports trigger ADC on the following events:

- BPWM counter match 0, period value or compared value

Capture Function Features

- Up to 12 capture input channels with 16-bit resolution
- Supports rising or falling capture condition

- Supports input rising/falling capture interrupt

Supports rising/falling capture with counter reload option

Supports maximum clock frequency up to 96 MHz

Up to two PWM modules; each module provides 6 output
channels.

PWM

Supports independent mode for PWM output/Capture input
channel

Supports complementary mode for 3 complementary paired PWM
output channels:
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Dead-time insertion with 12-bit resolution

- Two compared values during one period

Supports 12-bit prescaler from 1 to 4096

Supports 16-bit resolution PWM counter:

- Up, down or up/down counter operation type

Supports mask function and tri-state enable for each PWM pin

Supports brake function:

- Brake source from pin and system safety events (clock failed,
Brown-out detection and CPU lockup)

- Noise filter for brake source from pin

- Edge detect brake source to control brake state until brake
interrupt cleared

- Level detect brake source to auto recover function after brake
condition removed

e Supports interrupt on the following events:
- PWM counter match 0, period value or compared value
- Brake condition happened
e Supports trigger ADC on the following events:
- PWM counter match 0, period value or compared value
e Capture Function Features:
- Up to 12 capture input channels with 16-bit resolution
- Supports rising or falling capture condition
- Supports input rising/falling capture interrupt
- Supports rising/falling capture with counter reload option

- Supports PDMA transfer function for all PWM channels

e 20-bit free running up counter for WDT time-out interval

o Clock sources from LIRC (default), HCLK/2048 or LXT

e 9 selectable time-out period from 488us ~ 32 sec

e Able to wake up from Power-down or Idle mode
Watchdog e Interrupt or reset selectable on watchdog time-out

e Selectable WDT reset delay period, including 1026, 130, 18 or 3
WDT_CLK reset delay period

e Force WDT enabled after chip power on or reset

e WDT time-out wake-up function only if WDT clock source is
selected as LIRC or LXT

i e Clock sources from HCLK/2048 (default) or LIRC
Window Watchdog
¢ Window set by 6-bit down counter with 11-bit prescaler
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e WWDT counter suspends in Idle/Power-down mode

Supports Interrupt

Supports external power pin Vear

Software compensation by setting frequency compensate register
(FCR),compensated clock accuracy reaches +5ppm within 5
seconds

RTC counter (second, minute, hour) and calendar counter (day,
month, year)

Alarm registers (second, minute, hour, day, month, year)

Selectable 12-hour or 24-hour mode

RTC Automatic leap year recognition

Day of the Week counter

Daylight Saving Time software control

Periodic time tick interrupt with 8 period options 1/128, 1/64, 1/32,
1/16, 1/8, 1/4, 1/2 or 1 second

1 Hz clock output for RTC calibration

+ Wake-up from idle mode and Power-down mode

32 kHz oscillator gain control

RTC Time Tick and Alarm Match interrupt

20 bytes spare registers and 1 tamper pin to clear the content of
these spare registers
Tamper

Selectable spare register erase function

Supports Timestamp function

Analog Interfaces

Conversion results held in up to 19 data registers with valid and
overrun indicators

Analog input voltage: 0~Vgrer (Max to AVop)

Reference voltage from Vrer pin, AVop or internal Vrer

12-bit resolution and 10-bit accuracy guaranteed

Up to 16 single-end analog external input channels
EADC

Supports 3 internal channels:
- Band-gap VBG output or Internal voltage reference
- Temperature sensor input

- Vear voltage measure (Vsat/4)

Four ADC interrupts (ADINTO~3) with individual interrupt vector
addresses

ADC clock frequency up to 16 MHz

Apr. 19, 2022 Page 36 of 1462 Rev 2.02



NUVOTOoON M251/M252/M254/M256/M258 Series

e Up to 730 KSPS conversion rate

e Configurable ADC internal sampling time
e Up to 19 sample modules:

- Each of sample module 0~15 is configurable for ADC
converter channel

- EADC_CHO0~15 and trigger source

- Configurable PDMA

- Configured resolution for 12-bit or 16-bit result
- Supports Left-adjusted result

- Averaging and oversampling (2" times, n=0~8) to support up
to 16-bit result

- Sample module 16~18 is fixed for ADC channel 16, 17, 18
input sources as band-gap voltage, temperature sensor, and
battery power (Veat/4).

- Configurable sampling time for each sample module.

- Conversion results held in 19 data registers with valid and
overrun indicators

e Supports digital comparator to monitor conversion result that can
be under or over the compare register setting

e Generates an interrupt when conversion result matches the
compare register setting

e |Internal reference voltage source:
- 1.536V, 2.048V, 2.560V, 3.072V, or 4.096V
e An A/D conversion can be started by:
- Write 1 to SWTRGn (EADC_SWTRG]n], n = 0~18)
- External pin EADCO_ST
- Timer0~3 overflow pulse triggers
- ADINTO/1 interrupt EOC (End of conversion) pulse triggers
- PWM triggers
- BPWM triggers

Supports PDMA transfer

Auto turn on/off ADC power in Power-down or operation mode
with wait state

Up to one 12-bit 1 MSPS voltage type DAC

Analog output voltage: 0~Vrer (AVbp)

DAC Supports 8-bit and 12-bit mode

Rail to rail settle time 6us

Reference voltage selects from internal reference voltage, AVop or
VRErF pin
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e Max. output voltage AVop -0.2V in buffer mode

e Conversion started by software enable, Timer interrupt flag(TIF) or
PDMA trigger

Voltage output buffer mode and bypass voltage output buffer
mode

Supports PDMA mode

Up to two rail-to-rail analog comparators

4 multiplexed 1/O pins at positive node

Negative node:
- One /O pin
- Band-gap (VBG)
- DACO output
- Comparator Reference Voltage (CRV)

Ana"JG(JACCOI\TPF;afaIOV e Programmable propagation speed and low power consumption

Interrupts generated when compare results change (Interrupt
event condition programmable)

Supports Power-down Wake-up

Supports triggers for break events and cycle-by-cycle control for
PWM

Supports window compare mode and window latch mode

Supports programmable hysteresis window:
- 0 mv, 10 mV, 20 mV or 30 mV

Analog input voltage: 0~AVpp.

Up to 1 operational amplifier
OPA

Supports to use schmitt trigger buffer output for simple comparator
function

Supports schmitt trigger buffer output interrupts

Internal reference voltage select: 1.536V, 2.048V, 2.560V, 3.072V,
Internal Reference Voltage 4.096V for EADC, DAC and CRV (comparator reference voltage)
reference voltage

Communication Interfaces

Supports up to 3 UARTs: UARTO, UART1 and UART?2

UART baud rate clock from LXT(32.768 kHz) with 9600bps in
Power-down mode

UART

Baud rate up to 10 Mbps

Full-duplex asynchronous communications

Supports one-wire half-duplex communications
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e Separates receive and transmit 16/16 bytes FIFO

Programmable receiver buffer trigger level

Hardware auto-flow control (CTS and RTS)
IrDA (SIR) function:

- Supports 3/16 bit duration for normal mode

e RS-485 9-bit mode and direction control
e UARTO supports LIN function:
- LIN master/slave mode
- Programmable break generation function for transmitter
- Break detection function for receiver
e Programmable baud-rate generator up to 1/16 system clock
o 8-bit receiver FIFO time-out detection function

e Programmable transmitting data delay time between the last stop
and the next start bit

e Auto-Baud Rate measurement and baud rate compensation
function

e Break error, frame error, parity error and receive/transmit FIFO
overflow detection function

e Supports RS-485 mode:
- RS-485 9-bit mode

- Hardware or software enables to program nRTS pin to control
RS-485 transmission direction

- nCTS, incoming data, Received Data FIFO reached threshold
and RS-485 Address Match (AAD mode) wake-up function in
Power-down mode.

- Hardware or software enables to program nRTS pin to control
RS-485 transmission direction

e Fully programmable serial-interface:
- Programmable number of data bit, 5-, 6-, 7-, 8- bit character

- Programmable parity bit, even, odd, no parity or stick parity bit
generation and detection

- Programmable stop bit, 1, 1.5, or 2 stop bit generation

e Supports PDMA mode

Smart card mode
e |SO 7816-3T =0, T =1 compliant
e EMV2000 compliant
e One SO 7816-3 port

e Separates receive/transmit 4 byte entry FIFO for data payloads

Smart Card Interface

e Programmable transmission clock frequency
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e Programmable receiver buffer trigger level

e Programmable guard time selection (11 ETU ~ 267 ETU)

o One 24-bit timer and two 8-bit timers for Answer to Request (ATR)
and waiting times processing

e Supports auto direct / inverse convention function

e Supports transmitter and receiver error retry and error number
limiting function

e Supports hardware activation sequence process, and the time
between PWR on and CLK start is configurable

e Supports hardware warm reset sequence process
e Supports hardware deactivation sequence process

e Supports hardware auto deactivation sequence when the card
removal is detected

UART mode
e Full duplex, asynchronous communications

e Separates receiving / transmitting 4 bytes entry FIFO for data
payloads

e Supports programmable baud rate generator
e Supports programmable receiver buffer trigger level

e Programmable transmitting data delay time between the last stop
bit leaving the TX-FIFO and the de-assertion

e Programmable even, odd or no parity bit generation and detection

e Programmable stop bit, 1- or 2- stop bit generation

e Supports Master or Slave mode operation

e Master and slave mode up to 25 MHz (when chip works at Voo =
3.0 ~5.5V)

e Supports 2-bit Transfer mode

e Supports Dual and Quad I/O Transfer mode

e Configurable bit length of a transaction word from 8 to 32-bit

o Provides separate 8-level depth transmit and receive FIFO buffers
SPI e Supports MSB first or LSB first transfer sequence

e Supports Byte Reorder function

e Supports Byte or Word Suspend mode

e Supports PDMA transfer

e Supports 3-Wire, no slave selection signal, bi-direction interface

e Supports one data channel half-duplex transfer

e Supports receive-only mode
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e Upto 2 sets of I°C devices

e Master/Slave mode

o Bidirectional data transfer between masters and slaves
e Multi-master bus (no central master)

e 7-bit and 10-bit addressing mode

e Standard mode (100 kbps), Fast mode (400 kbps) and Fast mode
plus (1 Mbps)

o Arbitration between simultaneously transmitting masters without
corruption of serial data on the bus

e Serial clock synchronization allows devices with different bit rates
12c to communicate via one serial bus

e Serial clock synchronization can be used as a handshake
mechanism to suspend and resume serial transfer

e Supports 14-bit time-out counter requesting the I1°C interrupt if the
IC bus hangs up and timer-out counter overflows

e Programmable clocks allow versatile rate control

e Multiple address recognition (four slave address with mask option)
e Supports setup/hold time programmable

e Supports SMBus and PMBus

e Multi-address Power-down wake-up function

e Supports PDMA transfer

SPI Mode
e Up to 1 set of SPI controller
e Master or Slave mode operation
e Configurable bit length of a transfer word from 8 to 32-bit

e Provides separate 4-level of 32-bit (or 8-level of 16-bit) transmit
and receive FIFO buffers which depended on SPI setting of data
width

o MSB first or LSB first transfer sequence
SPI/’S e Supports byte reorder function
e Byte or Word Suspend mode
e Master and slave mode up to 25 MHz (Vop = 3.0V ~5.5V)
e Supports one data channel half-duplex transfer
e Supports receive-only mode
e Supports PDMA transfer
IS Mode
e Upto 1 set of I°S by SPI controllers
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e Interface with external audio CODEC

e Supports Master and Slave mode

e Capable of handling 8-, 16-, 24- and 32-bit word sizes

e Mono and stereo audio data

e PCM mode A, PCM mode B, I12S and MSB justified data format

e Each provides two 4-level FIFO data buffers, one for transmitting
and the other for receiving

e Generates interrupt requests when buffer levels cross a
programmable boundary

e Each supports two PDMA requests, one for transmitting and the
other for receiving

e Up to 3 sets of USCI: USCIO, USCI1 and USCI2
e Supports UART, SPI and I>C function
e Single byte TX and RX buffer mode
USCI_UART
e One transmit buffer and two receive buffer for data payload

e Hardware auto flow control function and programmable flow
control trigger level

e Programmable baud-rate generator
e Supports 9-bit data transfer

e Baud rate detection by built-in capture event of baud rate
generator

e Supports Wake-up function (Data and nCTS Wakeup Only)

e Supports PDMA transfer
Universal Serial Control

Interface (USCI) USCI_SPI
e Master or Slave mode operation

e Configurable bit length of a transfer word from 4 to 16-bit
e One transmit buffer and two receive buffer for data payload
o MSB first or LSB first transfer sequence
e Word suspend function
e Supports PDMA transfer
e Supports 3-wire, no slave select signal, bi-direction interface
e Wake-up function: input slave select transition
e Supports one data channel half-duplex transfer
USCI_I2C
e Full master and slave device capability
e 7-bit/10-bit addressing mode
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e Communication in Standard mode (100 kbps), Fast mode (up to
400 kbps) and Fast mode plus (1 Mbps)

Multi-master bus

One transmit buffer and two receive buffer for data payload

10-bit bus time out capability

Supports Bus monitor mode

Wake-up by data toggle or address match in Power-down mode

Multiple address recognition

Setup/hold time programmable

Supports up to three memory banks

Supports dedicated external chip select pin with polarity control for
each bank

Accessible space up to 1 Mbytes for each bank

External Bus Interface Byte write in 16-bit data width mode

(EBI) e Address/Data multiplexed and separate mode

Timing parameters individual adjustment for each memory block

Supports LCD interface i80 mode

Supports Continuous Data Access mode
Supports PDMA mode

Four I/O modes:

- Quasi bi-direction

- Push-Pull output

- Open-Drain output

- Input only with high impendence
e TTL/Schmitt trigger input selectable

¢ 1/O pin configured as interrupt source with edge/level trigger
setting

GPIO e Independent pull-up/pull-down control

e High driver and high sink current 1/O (up to 16 mA at 5V, 25°C)
e  Minimum I/O Speed

- 25 MHz when Vpp = 2.7 ~ 5.5 V (-40°C ~ +105°C, CL=30p,
high skew rate enabled)

- 10 MHz when Vpp = 1.75 ~ 5.5 V (-40°C ~ +105°C, CL=30p,
high skew rate enabled)

Software selectable slew rate control

Supports wake-up function

Apr. 19, 2022 Page 43 of 1462 Rev 2.02



NUVOTOoON M251/M252/M254/M256/M258 Series

e Supports I/0O de-bounce with LIRC at power down

e |/O configurations of multi-function pin are controlled by module or
MFOS register settings.

e Supports up to 8 PSIO pins, from PSIO pin0 to PSIO pin7

e Supports 6 clock source selections: HXT, LXT, HIRC, LIRC, PLL,
or PCLK1

e Supports one clock divider, which can be divided from 1 to 255
e Supports slot controller for timing sequence control
- Supports 4 slot controllers, 8 slots in each slot controller

- Supports counting from 1 PSIO clock to 15 PSIO clocks in
each slot

- Supports 3 slot repeat modes:
+ Normal repeat mode
+ Normal repeat mode with infinity loops
¢ Whole repeat mode
- Supports 4 slot trigger conditions:
¢ Triggered by software
¢ Triggered by falling edge
¢ Triggered by rising edge
¢ Triggered by rising edge or falling edge
PSIO e Supports PSIO PIN for pin state control
e Supports 8 check points to connect with slots in each pin
e Supports 8 check point actions in each check point
e Supports 7 kinds of check point action to setting:
- Output high
- Output low
- Output data
- Output toggle
- Input data
- Input status
- Input status update
e Supports 4 1/0 modes: input, output, open-drain, and quasi
e Supports switch I/O mode in different check points
e Supports 4 kinds of Interrupt trigger conditions:
- Two sets of configurable slot interrupt controllers
- Mismatch interrupt when PSIO is enabled with PDMA

- Transfer Error interrupt
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—

- Slot controller counting done interrupt

Supports PDMA function

Advanced Connectivity

e Compliant with USB 2.0 Full-Speed specification

e Provides 1 interrupt vector with 5 different interrupt events (SOF,
NEVWK, VBUSDET, USB and BUS)

e Suspend function when no bus activity exists for 3 ms

e Supports 12 endpoints for configurable
USB 2.0 Full Speed Control/Bulk/Interrupt/Isochronous transfer types and maximum
1024 bytes buffer size

e Provides remote wake-up capability
e Start of Frame (SOF) locked clock pulse generation
e Supports USB 2.0 Link Power Management (LPM)

e Supports Crystal-less function
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2.2 M254/M256/M258 Features

Core and System

¢ Arm® Cortex®-M23 processor, running up to 48 MHz when Vopp =
1.75V ~ 5.5V

Built-in PMSAv8 Memory Protection Unit (MPU)
Built-in Nested Vectored Interrupt Controller (NVIC)

32-bit Single-cycle hardware multiplier and 32-bit 17-cycle
Arm® Cortex®-M23 without hardware divider
TrustZone®

24-bit system tick timer

Supports Programmble and maskable interrupt

Supports Low Power Sleep mode by WFI and WFE instructions

Supports single cycle I/O access

Supports XOM feature with 1 region

Low Power mode:

- Idle mode
Low power mode and
current

Power-down mode (PD)
- Fast Wake-up Power-down mode (FWPD)
- Deep Power-down mode (DPD)

EINT, Touch key, USCI, RTC, WDT, I°C, Timer, UART, BOD,
LVR, POR, GPIO, USBD, ACMP, Debug interface, NMI and Reset

Wake-up source and pin from Power-down mode or Fast Wake-up Power-down mode
wakeup time

RTC, Wake-up Timer, LVR, Wake-up pins, Tamper, from Deep
Power-down mode

Built-in LDO for wide operating voltage from 1.75V to 5.5V

Core power voltage: 1.5V
Brown-out detector
- With 7 levels: 4.4V/3.7V/3.0V/2.7V[2.4V/2.0V/1.8V

- Supports Brown-out Interrupt and Reset option

Power supply and low
voltage detect

Low Voltage Reset

- Threshold voltage levels: 1.55V

Supports four common polynomials CRC-CCITT, CRC-8, CRC-16,
and CRC-32

] Programmable order reverse setting for input data and CRC
Cyclic Redundancy checksum

Calculation Unit

Programmable 1's complement setting for input data and CRC
checksum.

Supports 8-/16-/32-bit of data width
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e Programmable seed value

e 8-bit write mode: 1-AHB clock cycle operation
e 16-bit write mode: 2-AHB clock cycle operation
e 32-bit write mode: 4-AHB clock cycle operation

e Supports using PDMA to write data to perform CRC operation

e 96-bit Unique ID (UID)
Security e 128-bit Unique Customer ID (UCID)
o AES-128, 192, 256

Memories

e Up to 256 KB application ROM (APROM)
e 4 KB Flash for user program loader (LDROM)

e Up to 48 MHz with zero wait state for consecutive address read
access

o 12 bytes User Configuration Block to control system initiation.
e 512B page erase for all embedded Flash
e 32-bit and multi-word Flash programming function
Flash e Supports In-System-Programming (ISP), In-Application-
Programming (IAP) update embedded Flash memory
e Supports CRC-32 checksum calculation function

e Supports Flash all one verification function (hardware can check
page erase verify)

e Hardware external read protection of whole Flash memory by
Security Lock Bit

e Supports XOM feature with 1 region

e Upto 32 KB embedded SRAM
SRAM e Supports byte-, half-word- and word-access
e Supports PDMA mode

e Up to 8 independent configurable channels for automatic data
transfer between memories and peripherals

e Channel 0, 1 support time-out function
e Basic and Scatter-Gather Transfer modes

Peripheral DMA (PDMA)  { Each channel supports circular buffer management using Scatter-
Gather Transfer mode

e Two types of priorities modes: Fixed-priority and Round-robin
modes

e Transfer data width of 8, 16, and 32 bits
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e Single and burst transfer type

e Source and destination address can be increment or fixed
o PDMA transfer count up to 65536

e Request source can be form software, SPI/I?S, I12C, UART, USCI,
EADC, DACand TIMER

Clocks

e Built-in 4.032 MHz internal high speed RC oscillator (MIRC) for
system operation

e Built-in 48 MHz internal high speed RC oscillator (HIRC) for
system operation

e Built-in 38.4 kHz internal low speed RC oscillator (LIRC) for
Watchdog Timer and wake-up operation.

e Built-in 4~32 MHz external high speed crystal oscillator (HXT) for
precise timing operation

Clock Source ¢ Built-in 32.768 kHz external low speed crystal oscillator (LXT) for

RTC function and low-power system operation

e Supports clock on-the-fly switch

e Supports clock failure detection for high/low speed external crystal
oscillator

e HXT clock frequency accuracy detector

e Supports exception (NMI) generated once a clock failure detected

e Supports divided clock output

Timers
TIMER mode

e 4 sets of 32-bit timers with 24-bit up counters and 8-bit prescale
counters

e Independent clock source for each timer

e One-shot, Periodic, Toggle and Continuous Counting operation
modes

e Event counting function to count the event from external pin

e Input capture function to capture or reset counter value

32-bit Timer

e External capture pin event for interval measurement.
e External capture pin event to reset 24-bit up counter.

e Chip wake-up from Idle/Power-down mode if a timer interrupt
signal is generated

e Timer interrupt flag or external capture interrupt flag to trigger
BPWM, EADC, DAC and PDMA.

¢ Internal capture triggered source from ACMP output.

e Inter-Timer trigger capture mode
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PWM mode

e 16-bit compare register and period register

o Double buffer for period register and compare register

Supports inverse in PWM output

PWM interrupt wake-up from system Power-down mode

Each module provides 6 output channels

Supports independent mode for BPWM output/Capture input
channel

Supports 12-bit prescaler from 1 to 4096

Supports 16-bit resolution BPWM counter, each module provides
1 BPWM counter

- Up, down or up/down counter operation type
e Supports mask function and tri-state enable for each BPWM pin
BPWM e Supports interrupt on the following events:
- BPWM counter match 0, period value or compared value
e Supports trigger ADC on the following events:
- BPWM counter match 0, period value or compared value
e Capture Function Features
- Up to 12 capture input channels with 16-bit resolution
- Supports rising or falling capture condition
- Supports input rising/falling capture interrupt

- Supports rising/falling capture with counter reload option

20-bit free running up counter for WDT time-out interval
Clock sources from LIRC (default), HCLK/2048 or LXT

9 selectable time-out period from 488us ~ 32 sec

Able to wake up from Power-down or Idle mode

Interrupt or reset selectable on watchdog time-out

Selectable WDT reset delay period, including 1026, 130, 18 or 3
WDT_CLK reset delay period

Watchdog

Force WDT enabled after chip power on or reset.

WDT time-out wake-up function only if WDT clock source is
selected as LIRC or LXT

Clock sources from HCLK/2048 (default) or LIRC

) Window set by 6-bit down counter with 11-bit prescaler
Window Watchdog
o WWDT counter suspends in Idle/Power-down mode

Supports Interrupt
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Supports external power pin Veat

Software compensation by setting frequency compensate register
(FCR),compensated clock accuracy reaches +5ppm within 5
seconds

RTC counter (second, minute, hour) and calendar counter (day,
month, year)

Alarm registers (second, minute, hour, day, month, year)

Selectable 12-hour or 24-hour mode

RTC Automatic leap year recognition

Day of the Week counter

Daylight Saving Time software control

Periodic time tick interrupt with 8 period options 1/128, 1/64, 1/32,
1/16, 1/8, 1/4, 1/2 or 1 second

1 Hz clock output for RTC calibration

[

Wake-up from idle mode and Power-down mode

32 kHz oscillator gain control

RTC Time Tick and Alarm Match interrupt

Analog Interfaces

Conversion results held in up to 7 data registers with valid and
overrun indicators

Analog input voltage: 0~Vrer (Max to AVop)

Reference voltage from Vrer pin, AVop or internal Vrer

12-bit resolution and 10-bit accuracy guaranteed

Up to 16 single-end analog external input channels

Supports 3 internal channels:
- Band-gap VBG output or Internal voltage reference
- Temperature sensor input

EADC - Vaar voltage measure (Veat/4)

Four ADC interrupts (ADINTO~3) with individual interrupt vector
addresses

ADC clock frequency up to 16 MHz

Up to 730 KSPS conversion rate

Configurable ADC internal sampling time

Up to 7 sample modules:

- Each of sample module 0~3 is configurable for ADC converter
channel

EADC_CHO0~15 and trigger source
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Configurable PDMA

- Configured resolution for 12-bit or 16-bit result

- Supports Left-adjusted result

- Averaging and oversampling (2" times, n=0~8) to support up
to 16-bit result

- Sample module 16~18 is fixed for ADC channel 16, 17, 18
input sources as band-gap voltage, temperature sensor, and
battery power (Veat/4).

- Configurable sampling time for each sample module

- Conversion results held in 19 data registers with valid and
overrun indicators

e Supports digital comparator to monitor conversion result that can
be under or over the compare register setting

e Generates an interrupt when conversion result matches the
compare register setting

¢ |Internal reference voltage source:
- 1.536V, 2.048V, 2.560V, 3.072V, or 4.096V
e An A/D conversion can be started by:
- Write 1 to SWTRGn (EADC_SWTRGIn], n = 0~18)
- External pin EADCO_ST
- Timer0~3 overflow pulse triggers
- ADINTO/1 interrupt EOC (End of conversion) pulse triggers
- BPWM triggers

Supports PDMA transfer

Auto turn on/off ADC power at power down or operation mode with
wait state

Up to two 12-bit 1 MSPS voltage type DAC

Analog output voltage: 0~Vrer (AVoD)

Supports 8-bit and 12-bit mode

Rail to rail settle time 6us

Reference voltage selects from internal reference voltage, AVop or
DAC VRer pin

Max. output voltage AVop -0.2V at buffer mode

Conversion started by software enable, Timer interrupt flag (TIF)
or PDMA trigger

Voltage output buffer mode and bypass voltage output buffer
mode

Supports PDMA mode

Analog Comparator e Up to two rail-to-rail analog comparators
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(ACMP) e 4 multiplexed I/O pins at positive node

Negative node:
- One /O pin
- Band-gap (VBG)
- DACO output
- Comparator Reference Voltage (CRV)

Programmable propagation speed and low power consumption

Interrupts generated when compare results change (Interrupt
event condition programmable)

Supports Power-down Wake-up

Supports triggers for break events and cycle-by-cycle control for
PWM

Supports window compare mode and window latch mode

Supports programmable hysteresis window:
- 0 mV, 10 mV, 20 mV or 30 mV

Internal reference voltage select: 1.536V, 2.048V, 2.560V, 3.072V,
Internal Reference Voltage 4.096V for EADC, DAC and CRV (comparator reference voltage)
reference voltage

Supports up to 24 touch keys

Supports flexible reference channel setting, at least 1 reference
channel needed

Programmable sensitivity levels for each channel

Programmable scanning speed for different applications

Supports any touch key wake-up for low-power applications
Capactitive Touch

Supports single key-scan and programmable periodic key-scan

Programmable interrupt options for key-scan complete with or
without threshold control

Supports independent reference capacitor bank (RefCB) registers
for each channels

Supports Timer0~3 time-out interrupt signal(TIF) to trigger touch
key scan

Supports the following COM/SEG configurations:
- Up to 352 dots (8-COM x 44-SEG)
- Up to 276 dots (6-COM x 46-SEG)

COM/SEG LCD Up to 192 dots (4-COM x 48-SEG)

Supports maximum 8 COM driving pins, multiplexed with GPIO
pins

Supports maximum 48 SEG driving pins, multiplexed with GPIO
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pins

Supports 3 bias voltage levels 1/2, 1/3, and 1/4
Supports 8 duty ratios 1, 1/2, 1/3, 1/4, 1/5, 1/6, 1/7, and 1/8

Supports clock frequency divider from 0 to 1023 to configure the
LCD operating frequency

Configurable frame counting event interrupt period

Supports LCD blinking display controlled by frame counting event

Supports LCD frame end interrupt

LCD keeps display or blinking even if in Power-down mode when
LCD clock source is selected as LIRC or LXT

Supports both type A and type B driving waveforms

Programmable Charge Pump output voltage Vico from 3.0V ~
5.2V

Selectable Vico source from Charge Pump output or external pin

Programmable buffer enable selection to enhance COM and SEG
driving capability

With internal resistive series network to generate reference
voltage for COM and SEG voltage

With big resistor series network to save power and small resistor
series network to drive COM and SEG directly by software
selection.

LCD panel loading detect feature

Communication Interfaces

Supports up to 4 UARTs: UARTO, UART1, UART2 and UART3

o UART baud rate clock from LXT(32.768 kHz) with 9600bps in
Power-down mode

Baud rate up to 10 Mbps

Full-duplex asynchronous communications

Supports one-wire half-duplex communications

Separates receive and transmit 16/16 bytes FIFO

UART Programmable receiver buffer trigger level

Hardware auto-flow control (CTS and RTS)
IrDA (SIR) function:

- Supports 3/16 bit duration for normal mode

RS-485 9-bit mode and direction control

e UARTO supports LIN function:
LIN master/slave mode

- Programmable break generation function for transmitter
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Break detection function for receiver

e Programmable baud-rate generator up to 1/16 system clock
e 8-bit receiver FIFO time-out detection function

e Programmable transmitting data delay time between the last stop
and the next start bit

e Auto-Baud Rate measurement and baud rate compensation
function

e Break error, frame error, parity error and receive/transmit FIFO
overflow detection function

e Supports RS-485 mode:
- RS-485 9-bit mode

- Hardware or software enables to program nRTS pin to control
RS-485 transmission direction

- nCTS, incoming data, Received Data FIFO reached threshold
and RS-485 Address Match (AAD mode) wake-up function in
Power-down mode.

- Hardware or software enables to program nRTS pin to control
RS-485 transmission direction

e Fully programmable serial-interface:
- Programmable number of data bit, 5-, 6-, 7-, 8- bit character

- Programmable parity bit, even, odd, no parity or stick parity bit
generation and detection

- Programmable stop bit, 1, 1.5, or 2 stop bit generation

e Supports PDMA mode

Smart card mode
e [|SO 7816-3T =0, T =1 compliant
e EMV2000 compliant
e One ISO 7816-3 port
e Separates receive/transmit 4 byte entry FIFO for data payloads
e Programmable transmission clock frequency
e Programmable receiver buffer trigger level
Smart Card Interface e Programmable guard time selection (11 ETU ~ 267 ETU)

e One 24-bit timer and two 8-bit timers for Answer to Request (ATR)
and waiting times processing

e Supports auto direct / inverse convention function

e Supports transmitter and receiver error retry and error number
limiting function

e Supports hardware activation sequence process, and the time
between PWR on and CLK start is configurable

e Supports hardware warm reset sequence process
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e Supports hardware deactivation sequence process

e Supports hardware auto deactivation sequence when the card
removal is detected

UART mode
e Full duplex, asynchronous communications

e Separates receiving / transmitting 4 bytes entry FIFO for data
payloads

e Supports programmable baud rate generator
e Supports programmable receiver buffer trigger level

e Programmable transmitting data delay time between the last stop
bit leaving the TX-FIFO and the de-assertion

e Programmable even, odd or no parity bit generation and detection

e Programmable stop bit, 1- or 2- stop bit generation

e Supports Master or Slave mode operation

e Master and slave mode up to 25 MHz (when chip works at Vpp =
3.0~5.5V)

e Supports 2-bit Transfer mode

e Supports Dual and Quad I/O Transfer mode

e Configurable bit length of a transaction word from 8 to 32-bit

e Provides separate 8-level depth transmit and receive FIFO buffers
SPI e Supports MSB first or LSB first transfer sequence

e Supports Byte Reorder function

e Supports Byte or Word Suspend mode

e Supports PDMA transfer

e Supports 3-Wire, no slave selection signal, bi-direction interface

e Supports one data channel half-duplex transfer

e Supports receive-only mode

e Upto 2 sets of I°C devices
e Master/Slave mode
o Bidirectional data transfer between masters and slaves
e Multi-master bus (no central master)
1’C e 7-bit and 10-bit addressing mode

e Standard mode (100 kbps), Fast mode (400 kbps) and Fast mode
plus (1 Mbps)

e Arbitration between simultaneously transmitting masters without
corruption of serial data on the bus

o Serial clock synchronization allows devices with different bit rates
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to communicate via one serial bus

e Serial clock synchronization can be used as a handshake
mechanism to suspend and resume serial transfer

¢ Supports 14-bit time-out counter requesting the I12C interrupt if the
I2C bus hangs up and timer-out counter overflows

e Programmable clocks allow versatile rate control

e Multiple address recognition (four slave address with mask option)
e Supports setup/hold time programmable

e Supports SMBus and PMBus

e Multi-address Power-down wake-up function

e Supports PDMA transfer

SPI Mode
e Up to 2 sets of SPI controllers
e Master or Slave mode operation
e Configurable bit length of a transfer word from 8 to 32-bit

e Provides separate 4-level of 32-bit (or 8-level of 16-bit) transmit
and receive FIFO buffers which depended on SPI setting of data
width

e MSB first or LSB first transfer sequence
e Supports byte reorder function
e Byte or Word Suspend mode
e Master and slave mode up to 25 MHz (Vop = 3.0V ~5.5V)
e Supports one data channel half-duplex transfer
e Supports receive-only mode
SPI/?S e Supports PDMA transfer
IS Mode
e Up to 2 sets of I°S by SPI controllers
o Interface with external audio CODEC
e Supports Master and Slave mode
e Capable of handling 8-, 16-, 24- and 32-bit word sizes
¢ Mono and stereo audio data
¢ PCM mode A, PCM mode B, I12S and MSB justified data format

e Each provides two 4-level FIFO data buffers, one for transmitting
and the other for receiving

e Generates interrupt requests when buffer levels cross a
programmable boundary

e Each supports two PDMA requests, one for transmitting and the
other for receiving
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e Up to 2 sets of USCI

e Supports UART, SPI and I2C function

¢ Single byte TX and RX buffer mode
USCI_UART

e One transmit buffer and two receive buffer for data payload

e Hardware auto flow control function and programmable flow
control trigger level

e Programmable baud-rate generator
e Supports 9-bit data transfer

e Baud rate detection by built-in capture event of baud rate
generator

e Supports Wake-up function (Data and nCTS Wakeup Only)
e Supports PDMA transfer

USCI_SPI
e Master or Slave mode operation
e Configurable bit length of a transfer word from 4 to 16-bit
e One transmit buffer and two receive buffer for data payload

Universal Serial Control o MSB first or LSB first transfer sequence
Interface (USCI)

e Word suspend function
e Supports PDMA transfer
e Supports 3-wire, no slave select signal, bi-direction interface
e Wake-up function: input slave select transition
e Supports one data channel half-duplex transfer

USCI_I2C
e Full master and slave device capability
e 7-bit/10-bit addressing mode

e Communication in Standard mode (100 kbps), Fast mode (up to
400 kbps) and Fast mode plus (1 Mbps)

e Multi-master bus

e One transmit buffer and two receive buffer for data payload

e 10-bit bus time out capability

e Supports Bus monitor mode

o Wake-up by data toggle or address match in Power-down mode
e Multiple address recognition

e Setup/hold time programmable

GPIO e Four I/O modes:
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Quasi bi-direction

- Push-Pull output

- Open-Drain output

- Input only with high impendence
e TTL/Schmitt trigger input selectable

¢ 1/O pin configured as interrupt source with edge/level trigger
setting

e Independent pull-up/pull-down control
e High driver and high sink current I1/0O (up to 16 mA at 5V, 25°C)
e Minimum I/O Speed:

- 25 MHz when Vpp = 2.7V ~ 5.5V (-40°C ~ +105°C, CL=30p,
high skew rate enabled)

- 10 MHz when Vpp = 1.75V ~ 5.5V (-40°C ~ +105°C, CL=30p,
high skew rate enabled)
e Software selectable slew rate control
e Supports wake-up function
e Supports I/0O de-bounce with LIRC at power down

e |/O configurations of multi-function pin are controlled by module or
MFQOS register settings

e Supports 5V tolerance except PA8, PA9, PF2, PF3, PF4 and PF5
pins

Advanced Connectivity

e Compliant with USB 2.0 Full-Speed specification

e Provides 1 interrupt vector with 5 different interrupt events (SOF,
NEVWK, VBUSDET, USB and BUS)

e Suspend function when no bus activity exists for 3 ms

e Supports 12 endpoints for configurable
Control/Bulk/Interrupt/Isochronous transfer types and maximum
USB 2.0 Full Speed 1024 bytes buffer size

e Provides remote wake-up capability

e Start of Frame (SOF) locked clock pulse generation
e Supports USB 2.0 Link Power Management (LPM)
e Supports Crystal-less function

e Supports Battery charging 1.2 (BC1.2)
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3 PARTS INFORMATION

3.1 Package Type

PartNo. TSSOP20 TSSOP28  QFN33 LQFP44  LQFP48  LQFP64  LQFP80  LQFP128

M251xC M251FC2AE M251EC2AE  M251ZC2AE M251LC2AE  M251SC2AE
M251xD M251ZD2AE M251LD2AE  M251SD2AE
M251xE M251LE3AE  M251SE3AE M251KE3AE
M251xG M251LG6AE  M251SG6AE M251KG6AE
———————————————————————————————————————————
M252xC  M252FC2AE M252EC2AE  M252ZC2AE M252LC2AE  M252SC2AE
M252xD M252ZD2AE M252LD2AE  M252SD2AE
M252xE M252LE3AE  M252SE3AE M252KE3AE
M252xG M252LGBAE  M252SGEAE M252KGBAE
M254xD M254MD2AE T mans
M254xE M254SE3AE  M254QE3AE  M254KE3AE
M254xG M254SGEAE M254KGBAE
M256xD M256MD2AE M256SD2AE
M256xE M256SE3AE  M256QE3AE  M256KE3AE
M256xG M256QGBAE
M258xE M258SE3AE  M258QE3AE  M258KE3AE
M258xG M258SG6AE M258QGBAE  M258KGBAE
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3.2 M251/M252/M254/M256/M258 Series Selection Guide

3.2.1 M251 Base Series (M251Fx / M251Ex / M2517x)

w w w w
< < < <<
N o N N
O O O la)
PART NUMBER L o N N
n n n n
N N N N
= = = =
Flash (KB) 32 32 32 64
SRAM (KB) 8 8 8 12
LDROM (KB) 4
PLL ( MHz) - - - 96
LXT - - Y \
1/10 15 23 26 26
32-bit Timer/PWM 4
PWM 9 11 12 12
BPWM - - - 12
WDT/WWDT y
RTC - - \
USCI* 1 1 1 2
UART 2 2 2
> QSPI 1
=
S SPI/12S - - - 1
g
c 1°C 2
3
SC/UART 1
EBI
PSIO - - - 4
12-bit ADC 7 9 10 10
ACMP - - - 2
DAC
OPA
PDMA 5
Tamper -
VA - | - | V | y
Vgar pin
Internal Vger
Package TSSOP20 | TSSOP28 | QFN33 | QFN33

USCI*: supports UART, SPI or I2C
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3.2.2 M251 Base Series (M251Lx)

: : y 4
O a & 8
PART NUMBER = = = =
& & q &
= = = =
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT N
1/0 41
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT V
RTC N
USCI* 2 2 3 3
UART 3
> QSPI 1
'% SPI1/I2S 1
£ 1’C 2
8 SC/UART 1
EBI - - V V
PSIO 4 4 8 8
12-bit ADC 12
ACMP 2
DAC - - - 1
OPA - - -
PDMA 5 5 8 8
Tamper
VAI N
Vgar pin
Internal Vger
Package LQFP48

USCI*: supports UART, SPI or I12C
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3.2.3 M251 Base Series (M251Sx)

< < < <
N N ™ ©
PART NUMBER é g g §
= = = =
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MH2) 96
LXT N
1/0 54 54 53 53
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT V
RTC N
USCI* 2 2 3 3
UART 3
> QSPI 1
'*G-'E) SPI1/I2S 1
£ 1’C 2
8 SC/UART 1
EBI - - x/ \/
PSIO 4 4 8 8
12-bit ADC 16
ACMP 2
DAC - - - 1
OPA - - - 1
PDMA 5 5 8 8
Tamper v
VAI N
Vear pin - - ~ N
Internal Vree \
Package LQFP64

USCI*: supports UART, SPI or I12C

Apr. 19, 2022 Page 62 of 1462 Rev 2.02



NUVOTOoON M251/M252/M254/M256/M258 Series

3.24 M251 Base Series (M251KXx)

L L
< g
i (0]
PART NUMBER x x
n n
N N
s s
Flash (KB) 128 256
SRAM (KB) 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT v
11O 85
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT \
RTC v
USCI* 3
UART 3
> QSPI 1
=
5 SPI /12S 1
2
c 1’C 2
[}
© SC/UART 1
EBI \
PSIO 8
12-bit ADC 16
ACMP 2
DAC - 1
OPA - 1
PDMA 8
Tamper \
VAI \
Vgar pin v
Internal Vger v
Package LQFP128

USCI*: supports UART, SPI or I12C
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3.25 M252 USB Series (M252Fx / M252Ex / M252Zx)

L L 1] [11]
< < < <
N o N N
O O O [a)
PART NUMBER L w N N
n n n n
N N N N
= s = =
Flash (KB) 32 32 32 64
SRAM (KB) 8 8 8 12
LDROM (KB) 4
PLL ( MHz) - - - 96
LXT - - \ \
11O 11 19 22 22
32-bit Timer/PWM 4
PWM 7 11 12 12
BPWM - - - 8
WDT/WWDT v
RTC - - \
USCI* 1 1 1 2
UART 2 2 2
> QSPI 1
=
8 SPI/12S - - - 1
c 1>C 2
3
SC/UART 1
EBI
PSIO - - - 4
12-bit ADC 3 9 10 10
ACMP - - - 2
DAC
OPA
USB 2.0 FS Device v
USB BC1.2
PDMA 5
Tamper -
VA - | - | v | \
Vgar pin
Internal Vger
Package TSSOP20 | TSSOP28 | QFN33 | QFN33

USCI*: supports UART, SPI or I12C

Apr. 19, 2022 Page 64 of 1462 Rev 2.02



NUVOTOoON M251/M252/M254/M256/M258 Series

3.2.6 M252 USB Series (M252Lx)

Ll Ll L [11]
< < < <
N N (32] [{e]
(@] [m) L (O]
PART NUMBER = = o~ =
n Lo Te] n
N N N N
S = > =
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT v
110 37
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT \
RTC \
usclI* 2 2 3 3
UART 3
> QSPI 1
s
kst SPI /12S 1
[0}
g 12C 2
[}
o SC/UART 1
EBI - - v v
PSIO 4 4 8 8
12-bit ADC 12
ACMP 2
DAC - - - 1
OPA - - - 1
USB 2.0 FS Device v
USB BC1.2 -
PDMA 5 5 8 8
Tamper -
VAI \
Vgar pin -
Internal Vger -
Package LQFP48

USCI*: supports UART, SPI or I2C
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3.2.7 M252 USB Series (M252Sx)

Ll Ll L L
g S = S
(@] [a) L (O]
PART NUMBER 2 2 Q@ %
L0 n Lo Lo
N N N N
s = = s
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT v
110 50 50 49 49
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT \
RTC v
USCI* 2 2 3 3
UART 3
> QSPI 1
=
g SPI /12S 1
[0}
g 12C 2
[}
o SC/UART 1
EBI - - \ R
PSIO 4 4 8 8
12-bit ADC 16
ACMP 2
DAC - - - 1
OPA - - - 1
USB 2.0 FS Device v
USB BC1.2 _
PDMA 5 | 5 | 8 | 8
Tamper \
VAI \
VgaT pln - | | \/ | \/
Internal Vrer v
Package LQFP64

USCI*: supports UART, SPI or I2C
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3.2.8 M252 USB Series (M252KXx)

PART NUMBER

M252KE3AE
M252KG6AE

N
[ee]
(o]

Flash (KB) 1 25
SRAM (KB) 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT \
I/O 81
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT
RTC
UscCl*
UART
QSPI
SPI1/12S
1>C
SC/UART
EBI
PSIO
12-bit ADC
ACMP
DAC - 1
OPA - 1
USB 2.0 FS Device \
USB BC1.2 -
PDMA

Connectivity

Q |2 [P N |k P W W (2 |

=
(o))

N

Tamper
VAI

< |2 |< |

Vpar Pin
Internal Viee \

Package LQFP128
USCI*: supports UART, SPI or I2C
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3.29 M254 LCD Series

Sl ¢8| g | ¢ 2| g ¢ ¢
8 5 2 i 8 i i 8
PART NUMBER b= 7 7 7] 2 Q X X
Flash (KB) 64 64 64 128 256 128 128 256
SRAM (KB) 8 8 16 16 32 16 16 32
LDROM (KB) 4
PLL ( MHZ) -
LXT J
/0 5V tolerance V
I/0 37 | 54 | 53 | 53 | 53 \ 70 | 86 | 86
32-bit Timer/PWM 4
PWM -
BPWM 6 | 6 | 6 | 6 | 12 | 6 | 6 | 12
WDT/WWDT J
RTC J
USCI* 1 1 1 1 2 1 1 2
2 UART 3 3 3 3 4 3 3 4
‘§ SPI /IS 1 1 1 1 2 1 1 2
g ecl 1 1 1 1 2 1 1 2
© SC/UART 1
PSIO -
12-bit ADC 12 16 16 16 16 16 16 16
12-bit DAC - - - - 2 - - 2
ACMP 2
PDMA 5 5 5 5 8 5 5 8
Capactitive Touch -
4x20 4x32 4x32 4x32 4x32 4x48 4x48 4x 48
COMI/SEG LCD Driver| 6x 18 6 x 30 6 x 30 6 x 30 6 x 30 6 X 46 6 X 46 6 X 46
8x 16 8 x 28 8x28 8x28 8x28 8 x 44 8 x 44 8 x 44
Vearpin| - - N N v - N N
Internal Veer - v \ \ \ v v v
Package| LQFP44 LQFP64 LQFP80 LQFP128

USCI*: supports UART, SPlI or I12C
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3.2.10 M256 LCD + Touch Series

w L L L w L
< < < < < <
N N ™ [92] ™ ©
[a) la} L L W o
PART NUMBER = ] 0 X (04 o
[Ge) (e} (] O (o] (o]
n n [Te) Te) n [Te)
N N N N N N
> = = = = =
Flash (KB) 64 64 128 128 128 256
SRAM (KB) 8 8 16 16 16 32
LDROM (KB) 4
PLL ( MHz) -
LXT v
I/0 5V tolerance v
110 37 54 53 86 70 70
32-bit Timer/PWM 4
PWM -
BPWM 6 12
WDT/WWDT v
RTC v
uscI* 1 2
UART 3 4
>
=
= SPI/I’S 1 2
()
s 2
S ’C 1 2
O
SC/UART 1
PSIO -
12-bit ADC 12 16 16 16 16 16
12-bit DAC - 2
ACMP 2
PDMA 5 5 5 5 5 8
Capactitive Touch 6 14 14 15 15 23
4x 20 4x 32 4 x 32 4 x48 4 x 48 4 x 48
COM/SEG LCD Driver 6 x18 6 x 30 6 x 30 6 x 46 6 x 46 6 x 46
8x16 8 x 28 8 x 28 8x44 8x44 8x44
Vpar pin - - v \/ - -
Internal Vger - S N N N v
Package| LQFP44 LQFP64 LQFP128 LQFP80

USCI*: supports UART, SPI or I2C
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3.2.11 M258LCD + Touch + USB Series
(1] L L L L Ll
5 S 5 S = S
L (O] L (O] 1] O
PART NUMBER 7 ) ™ ™ o log
(e [o0) [ce) [o0] [ce] [o0)
n LN [Te) n n [Te)
N (V] N N N (V]
S = = s = =
Flash (KB) 128 256 128 256 128 256
SRAM (KB) 16 32 16 32 16 32
LDROM (KB) 4
PLL ( MHz) -
LXT N
I/0 5V tolerance v
110 49 49 82 82 66 66
32-bit Timer/PWM 4
PWM -
BPWM 6 12 6 12 6 12
WDT/WWDT N
RTC v
uscr* 1 2 1 2 1 2
UART 3 4 3 4 3 4
.g SPI/12S 1 2 1 2 1 2
2
o 12c 1 2 1 2 1 2
c
[e]
&) SC/UART 1
PSIO -
USB 2.0 FS v N \ ¢ N v
12-bit ADC 16
12-bit DAC - 2 - 2 - 2
ACMP 2
PDMA 5 8 5 8 5 8
Capactitive Touch 14 20 15 24 15 23
4x28 4x28 4x44 4% 44 4% 44 4% 44
COM/SEG LCD Driver 6 X 26 6 x 26 6 x42 6 x 42 6 x 42 6 x 42
8x24 8 x24 8 x40 8 x40 8 x40 8 x40
Viat pln \/ \/ \/ \/ - -
Internal Vger N N v v N v
Package LQFP64 LQFP128 LQFP80
USCI*: supports UART, SPI or I2C
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3.2.12

M2

51

S

E

3

A

E

Core

Line

Package

Flash

SRAM

Reserve

Temperature

Cortex’-M23

51: Control

52: USB

54: LCD

56: LCD, Touch

58: LCD, Touch,

USB

F: TSSOP20
(4.4x6.5 mm)

E: TSSOP28
(4.4x9.7 mm)

Z: QFN33
(5x5 mm)

M: LQFP44
(10x10 mm)
L: LQFP48
(7x7 mm)
S: LQFP64
(7x7 mm)
Q: LQFP80
(14x14 mm)

K: LQFP128
(14x14 mm)

C:32KB
D: 64 KB
E: 128 KB
G: 256 KB

2:8/12 KB
3:16 KB
6: 32 KB

E: -40°C ~ +105°C
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3.3 M251/M252/M254/M256/M258 Series Feature Comparison Table

M251LE3AE
M251SE3AE | M251ZD2AE
M251KE3AE | M251LC2AE
M254SE3AE M251LG6AE | M251LD2AE | M251FC2AE
M254KG6AE | M254KE3AE | M254SD2AE | M251SG6AE | M251SC2AE | M251EC2AE
M254SG6AE | M256SE3SAE | M254MD2AE | M251KG6AE | M251SD2AE | M251ZC2AE
M258KG6AE | M256KE3AE | M256SD2AE | M252LE3AE | M252ZD2AE | M252FC2AE
M258SG6AE | M258SE3AE | M256MD2AE | M252SE3AE | M252LC2AE | M252EC2AE
M258KE3AE M252KE3AE | M252LD2AE | M252ZC2AE
M252LG6AE | M252SC2AE
M252SG6AE | M252SD2AE
M252KG6AE

Section Sub-Section

GPIOA ~ GPIOF Clock Enable Bit
CLK_AHBCLK[29:24]

External System Tick Clock Enable

Bit ) ) [ R - -
EXSTCKEN (CLK_AHBCLK][4])

Cortex®-M23 SysTick Clock Source
Selection

STCLKSEL (CLK_CLKSELO[5:3])
default value is 3'b011

Cortex®-M23 SysTick Clock Source
Selection

STCLKSEL (CLK_CLKSELO[5:3])
default value is 3’'b111

TIMER Clock Source Selection
TMR3SEL(CLK_CLKSEL1[22:20])
TMR2SEL(CLK_CLKSEL1[18:16])
TMR1SEL(CLK_CLKSEL1[14:12])
6.3.9 Register TMROSEL(CLK_CLKSEL1[10:8])
Description default value is 3'b010

TIMER Clock Source Selection
TMR3SEL(CLK_CLKSEL1[22:20])
TMR2SEL(CLK_CLKSEL1[18:16])
TMR1SEL(CLK_CLKSEL1[14:12])
TMROSEL(CLK_CLKSEL1[10:8])
default value is 3'b011

Clock Divider Clock Source
Selection

CLKOSEL (CLK_CLKSEL1[6:4])
default value is 3'b010

Clock Divider Clock Source
Selection

CLKOSEL (CLK_CLKSEL1[6:4])
default value is 3'b011

SCO Clock Source Selection

SCOSEL (CLK_CLKSELZ3[1:0]) [ ] (] ([ J - - -
default value is 2’b10
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SCO Clock Source Selection

SCOSEL (CLK_CLKSEL3[1:0]) - - - o [ o
default value is 2’b11

PLL Control Register
(CLK_PLLCTL)

Internal PLL Clock Source Stable - - - o o -
Flag

PLLSTB (CLK_STATUS[2])

Clock Frequency Range Detector
Upper Boundary Register

(CLK_CDUPB) CLK_CDUPB L L 4
Detect_coefficient is 512

Clock Frequency Range Detector
Upper Boundary Register

(CLK_CDUPB) CLK_CDUPB ° o o
Detect_coefficient is 1024

Clock Frequency Range Detector
Lower Boundary Register ° °® °
(CLK_CDLOWB) CLK_CDLOWB
Detect_coefficient is 512

Clock Frequency Range Detector
Lower Boundary Register P PS PY
(CLK_CDLOWB) CLK_CDLOWB
Detect coefficient is 1024

Support 5V tolerance except PF2, ° P
PF3, PF4 and PF5
6.5.2 Features

Support 5V tolerance except PAS, P ) ) ) ) )
PA9, PF2, PF3, PF4 and PF5
6.10.5 Functional |6.10.5.11Spare Registers and ) ) ) P °® )
Description Tamper Detector
RTC Spare Functional Control ) ) ) P P )
Register (RTC_SPRCTL)
RTC Spare Register (RTC_SPRx) - - - o o -
RTC 32K Oscillator Control Register PY PY ) PY ) )
(RTC_LXTCTL) RTC_LXTCTL[14]
RTC 32K Oscillator Control Register ° ° ) ° ) )
(RTC_LXTCTL) RTC_LXTCTL[13]
6.10.7 Register |RTC 32K Oscillator Control Register P PY ) Y _ B
Description (RTC_LXTCTL) RTC_LXTCTL[8]
RTC GPIO Control Register0
(RTC_GPIOCTLO) 1 1 ) L d ) )
RTC Tamper Pin Control Register ) ) ) PS P )
(RTC_TAMPCTL)
RTC Tamper Time Register ) ) ) PY PY )
(RTC_TAMPTIME)
RTC Tamper Calendar Register ) ) ) PY PY )
(RTC_TAMPCAL)
6.15.5.7 FIFO SPI Slave 3-Wire mode o o ® ® - -

Buffer Operation
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For slave bit count error:

In Slave mode, if the
transmit/receive bit count is
mismatched with the DWIDTH o o o o - -
(SPIx_CTL[12:8]), the uncompleted
transaction will be dropped from TX
and RX shift registers.

For slave bit count error:

In Slave mode, if the
transmit/receive bit count is
mismatched with the DWIDTH
(SPIx_CTL[12:8]), the uncompleted
transaction will be dropped from TX
shift register.

When the control register SLVBERX
(SPIx_FIFOCTL[10]) is disabled and
the error event of SPI slave bit count
happened, the uncompleted
transaction data will be dropped
from RX shift registers. When control
register SLVBERX
(SPIx_FIFOCTL[10]) is enabled and
error event of SPI slave bit count
happened, the uncompleted
6.15.9 transaction data will be written from
o RX shift registers into RX FIFO. The
Register status register SLVBENUM
Description (SPIx_STATUS2[29:24]) indicates
the effective bit number of
uncompleted RX data when an error
event of SPI slave bit count
happened.

Slave 3-wire Mode Enable Bit
SLV3WIRE(SPIx_SSCTL[4])

RX FIFO Write Data Enable Bit
When Slave Mode Bit Count Error o o o Y - N

SLVBERX (SPIx_FIFOCTL[10])

Effective Bit Number of
Uncompleted RX Data

SLVBENUM
(SPIx_STATUS2[29:24])

12S Clock Divider Number Selection

for I°S Slave Mode and I2S Master
Mode ] o o o - -

I2SSLAVE (SPIx_I2SCLK][25])

I2S Clock Divider Number Selection
for IS Mode and SPI Mode o o o ([ - -
I2SMODE (SPIx_I2SCLK[24])

. USCI Protocol Control Register —
6.19.7 Register |yUART (UUART_PROTCTL) PY PY P . B .

Description
DGE (UUART_PROTCTL [30])
6.27.5.7 EADC Trigger by PWM
, Trigger - - - L o (]
6.27.5 Functional
Description .
6.27.5.8 EADC Trigger by BPWM i
Trigger L o L L 1
6.27.7 Register ADC Sample Module 4~15 Control - - - ) o o
Reqgisters
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Description (EADC_SCTL4~EADC_SCTL15)

6.29.4.1DACO Pin configuration — DACO_OUT,
Basic PB.12 - - - o
Configuration

6.29.4.1DACO Pin configuration — DACO_OUT,
Basic PA.8 o
Configuration

Apr. 19, 2022 Page 75 of 1462 Rev 2.02



NUVOTOoON M251/M252/M254/M256/M258 Series
—

4 PIN CONFIGURATION
Users can find pin configuration information in chapter 4 or by using NuTool - PinConfig. The NuTool -

PinConfigure contains all NuMicro® Family chip series with all part number, and helps users configure
GPIO multi-function correctly and handily.

4.1 Pin Configuration

41.1 M251 Series Pin Diagram

4.1.1.1 M251 Series TSSOP 20-Pin Diagram
Corresponding Part Number: M251FC2AE

Vss () PF.1
LDO_CAP PF.0
Vbp nRESET

PB.14 — PA.O
PB.13 % PA.1
PB.12 [ 6| % PA.2
AVpp 8 PA.3
PB.5 PF.2
PB4 [9| PF.3
PB.3 PB.2

Figure 4.1-1 M251 Series TSSOP 20-pin Diagram

4.1.1.2 M251 Series TSSOP 28-Pin Diagram
Corresponding Part Number: M251EC2AE

IN]

PA.12 PC.0

N
N

PA.13 PC.1

PA.14 PF.1

PA.15 PF.0

N
IN

Vss NRESET

PA.O

)|
|

EEEEEEEEEEEEE:

LDO_CAP
Voo PA.1

PB.14 PA.2

8¢d0OSS1

PB.13 PA3

I
1S)

PB.12 PF.2

-
©|

AVpp PF.3

PB.5 PB.O

PB.4 PB.1

i
w
i
=)

PB.2

I

Bl el H [ [ Bl H e MM

PB.3

s
o

Figure 4.1-2 M251 Series TSSOP 28-pin Diagram
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4.1.1.3 M251 Series QFN 33-Pin Diagram
Corresponding Part Number: M251ZC2AE, M251ZD2AE

0N < o N
< < < < O O w w
(o W « M o W s W« W s W o
SHERBEEEE
Vss [25) poo-s-oeeeomeesooeeooeeeees
[--.., Top transparent view
LDO_CAP [_2_65
Vob ['2.'2'_3 .
PB.15 (28 |
[, | QFN33
PB.14 [_2_9_:
PB.13 f30
PB.12 {31} *
N 33VSS
AVpp 32 SRR
O i

l Vbbio power domain

Figure 4.1-3 M251 Series QFN 33-pin Diagram
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4.1.1.4 M251 Series LQFP 48-Pin Diagram
Corresponding Part Number: M251L C2AE, M251LD2AE, M251LE3AE, M251LG6AE

PEI2S oo vw o

fEfdePeeeeuy

00000000000,

Vgs []37 24 ] nRESET

LDO_CAP [|38 23 Vbbio
Vpp [ 39 22 PA.O
PC.14 [_]40 21 PA.1
PB.15 [ 41 20 PA.2
PB.14 [ |42 19 PA.3
PB.13 [|43 LQFP48 18 PA.4
PB.12 [_|44 17 PA.5
AVpp [145 161 PA6
AVss [ 46 151 PA7
PB.7 []47 14 ] PF.2
PB.6 :48. 131 PF.3

- N ™ot oo~ 2 F N

Judtbuuubuut

DY MO NSO - O o %N

PEEEfR TR E

I Vbpio power domain

Figure 4.1-4 M251 Series LQFP 48-pin Diagram
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4.1.1.5 M251 Series LQFP 64-Pin Diagram
Corresponding Part Number: M251SC2AE, M251SD2AE, M251SE3AE, M251SG6AE

0 < o N
<< < < OO0O000 00000 W w
[ T o T o T o T T o o T o T o T T o T a N s H o

Vgs [ nRESET
LDO CAP [ Vboio
Voo [ PA.O
PC.14 [ PA.1
PB.15 [] PA.2
PB.14 [] PA.3
PB.13 [ PA.4
PB.12 [ LQFP64 PA.5
AVpp [ PD.15
Veer [ Voo
AVss [] Vss
PB.11 [] PA.6
PB.10 [ PA.7
PB.9 [] PC.6
PB.8 [ PC.7
PB.7 [ PF.2

© I T M N T+~ O O O 0 © < 1T ™
M MmN momm . < < w7 W W
n.n.n.n.n.n.n.één.n_n.&o.n.n.

H Vooio power domain

Figure 4.1-5 M251 Series LQFP 64-pin Diagram without Vear
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Corresponding Part Number: M251SG6AE, M251SE3AE

0 < ™ N
- - - - O N MO = N ®MYT W~ o
< < < < OO0OO0OO0 00000 OO W W
o o M o M o M o WA o W o WA o WA o WA o W o W o WA o WA« W s W o W

Vs [ nRESET
LDO_CAP [ Vbbio
Voo [ PA.O
PC.14 [ PA.1
PB.15 [] PA.2
PB.14 [ PA.3
PB.13 [ PA.4
PB.12 [ PA.5
AVpp [ LQFP64 PD.15
Veer [ Voo
AVss [] Vss
PB.11 [ PA.6
PB.10 [ PA.7
PB.9 [] PC.6
PB.8 [] PC.7
PB.7 [] PF.2

N oo oOoOmm T T < L @ W oW oW
n_n_n_n_n_n_n_égn_n_n_>n_n_n_

Vbpio power domain

Vgat power domain

Figure 4.1-6 M251 Series LQFP 64-pin Diagram with Veat
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4.1.1.6 M251 Series LQFP 128-Pin Diagram
Corresponding Part Number: M251KE3AE, M251KG6AE

L XN o - N ™Y N ©ON O - N ™M TN XX~ O
FEifPRERRRERR 988299258000 RRRREE
L0 QO DY
PE7 o7 64 nRESET
PE6 98 63 PE.15
PE5 (199 62 PE.14
PE.4 [ 100 61 Vooio
PE.3 [ 101 60 PA.O
PE2 [ 102 59 PA1
NC [ 103 58 PA2
NC [ 104 57 PA3
PE.1 [ 105 56 PA4
PE.O [ 106 55 PA5
NC [ 107 541 PD.15
NC 108 531 Vpp
NC [ 109 521 Vs
NC {110 511 PA6
NC |1 501 PA7
Ves [ 112 LQFP128 491 PC6
LDO_CAP [ 113 481 PC.7
Vpp [ 114 4771 PC.8
PC.14 115 461 PE.13
PB.15 [ 116 451 PE.12
PB.14 [ 117 4[] PEN
PB.13 ] 118 431 PE.10
PB.12 ] 119 421 PE9
AVpp [ 120 4[] PES
Vege [ 121 401 NC
AVgs [ 122 391 NC
PB.11 [ 123 381 PF.2
PB.10 [ 124 371 PF.3
PB.9 [ 125 361 NC
PB.8 [ 126 351 NC
PB.7 [ 127 341 NC
pes 1z @ 8 Ne
- N e T o~ e 22T EEr22R I IRIREERIIIISN
JUunuooioouivouoiioo U0 U000 NN
mExmmnnedme 285222382 522288288¢2 52527
ooaoa E 8 8 [ g g [ E E E oo >ao o
B Vooio power domain
0 Vear power domain

Figure 4.1-7 M251 Series LQFP 128-pin Diagram
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4.1.2 M251 Series Multi-function Pin Diagram

4.1.2.1 M251 Series TSSOP 20-Pin Multi-function Pin Diagram
Corresponding Part Number: M251FC2AE

M251FC2AE

vss (1] @ [20] PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK
LDO_CAP [Z] [28] PF.0/UARTL_TXD /12C1_SCL/UARTO_TXD / ICE_DAT
Voo 3] [18] nRESET
CLKO / TM1_EXT / PWM1_CH1 / UARTO_NRTS / USCIO_DAT1/ EADCO_CH14/ PB.14 [ — [17] PA.0/SCO_CLK/UARTO_RXD / UARTL_nRTS / PWMO_CHS
TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / EADCO_CH13/ PB.13 [&] 8 [16] PA.1/SCO_DAT/UARTO_TXD/UART1_nCTS / PWMO_CH4
TM3_EXT / PWM1_CH3 / UARTO_RXD / USCIO_CLK / EADCO_CH12 / PB.12 [&] % [15] PA.2/SCO_RST/I2C0_SMBSUS / UARTL_RXD / 12C1_SDA / PWMO_CH3
AVeo [T] S [1] PA.3/SCO_PWR /I2C0_SMBAL / UARTL_TXD /12C1_SCL / PWMO_CH2 / CLKO / PWM1_BRAKE1
INTO / TMO / PWMO_CHO / SCO_CLK / 12C0_SCL / EADCO_CHS / PB5 (5] [13] PF.2/UARTO_RXD/I2C0_SDA/XT1_OUT
INTL/TM1/ PWMO_CH1 / SCO_DAT /12C0_SDA / EADCO_CH4 / PB.4 [] [z PF.3/UARTO_TXD/12C0_SCL/XT1_IN
INT2 / TM2 / PWMO_BRAKEO / PWMO_CH2 / SCO_RST / UART1_TXD / 12C1_SCL / EADCO_CH3/PB.3 [10] [11] PB.2/EADCO_CH2/12C1_SDA/UART1_RXD / SCO_PWR / PWMO_CH3 / TM3/INT3

Figure 4.1-8 M251FC2AE Multi-function Pin Diagram
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Pin |M251FC2AE Pin Function

1 |Vss
2 |LDO_cAP
3 (Voo

4  |PB.14/EADCO_CH14/USCIO_DAT1/UARTO_nRTS/PWM1_CH1/TM1_EXT/CLKO

5 |PB.13/EADCO_CH13/USCIO_DATO/UARTO_TXD/PWM1_CH2/TM2_EXT

6 |PB.12/EADCO_CH12/USCIO_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT

7 |AVpp

8 |PB.5/EADCO_CH5/I2C0_SCL/SCO_CLK/PWMO_CHO/TMO/INTO

9 |PB.4/EADCO_CH4/12C0O_SDA/SCO_DAT/PWMO_CHL/TM1/INT1

10 |PB.3/EADCO_CH3/12C1_SCL/UART1_TXD/SCO_RST/PWMO0_CH2/PWMO_BRAKEO/TM2/INT2

11 |PB.2/EADCO_CH2/12C1_SDA/UART1_RXD/SCO_PWR/PWMO0_CH3/TM3/INT3

12 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN

13  |PF.2/JUARTO_RXD/I2CO_SDA/QSPIO_CLK/XT1_OUT

14 |PA.3/QSPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PWMO_CH2/CLKO/PWM1_BRAKE1L

15 |PA.2/QSPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/12C1_SDA/PWMO_CH3

16 |PA.1/QSPIO_MISO0/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO_CH4

17 |PA.0/QSPI0O_MOSIO/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5

NRESET

18 Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/ICE_DAT

19 Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

20 PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/ICE_CLK

Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

Table 4.1-1 M251FC2AE Multi-function Pin Table
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4.1.2.2 M251 Series TSSOP 28-Pin Multi-function Pin Diagram
Corresponding Part Number: M251EC2AE

M251EC2AE

12C1_SCL/PA.12 PC.0/12C0_SDA / PWM1_CH5

12C1_SDA/PA.13 PC.1/12C0_SCL / PWM1_CH4

UARTO_TXD / PA.14 PF.1/UART1_RXD /12C1_SDA / UARTO_RXD / ICE_CLK

UARTO_RXD / PA.15 PF.0/ UART1_TXD / 12C1_SCL / UARTO_TXD / ICE_DAT

Vss 2a] nRESET
LDO_CAP 23] PA.0/SCO_CLK/UARTO_RXD / UARTI_NRTS / PWMO_CHS
Voo 22] PA.1/SCO_DAT / UARTO_TXD / UART1_nCTS / PWMO_CH4

CLKO/ TM1_EXT / PWM1_CH1/ UARTO_NRTS / USCIO_DAT1/ EADCO_CH14/ PB.14 PA.2/SCO_RST/12C0_SMBSUS / UART1_RXD / 12C1_SDA / PWMO_CH3

82d0OSS1

TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / EADCO_CH13/ PB.13 PA.3/SCO_PWR /12C0_SMBAL / UART1_TXD / 12C1_SCL / PWMO_CH2 / CLKO / PWM1_BRAKEL

BLEL KB L HFLEEHNH

TM3_EXT / PWM1_CH3/ UARTO_RXD / USCIO_CLK / EADCO_CH12 / PB.12 PF.2/ UARTO_RXD / 12CO_SDA / XT1_OUT

AVpo PF.3/UARTO_TXD / 12C0_SCL / XT1_IN

INTO / TMO / PWMO_CHO / SCO_CLK / 12C0_SCL / EADCO_CH5 / PB.5 PB.0/ EADCO_CHO / 12C1_SDA / PWMO_CHS / PWM1_CHS / PWMO_BRAKEL

INTL/TM1/ PWMO_CH1 / SCO_DAT / 12C0_SDA / EADCO_CH4 / PB.4 PB.1/EADCO_CH1/12C1_SCL / PWMO0_CH4 / PWM1_CH4 /| PWMO_BRAKEQ

HEHEHI NN

INT2 / TM2 / PWMO_BRAKEO / PWMO_CH2 / SCO_RST / UART1_TXD / 12C1_SCL / EADCO_CH3/ PB.3 PB.2/ EADCO_CH2 / 12C1_SDA / UART1_RXD / SCO_PWR / PWMO_CH3 / TM3/ INT3

Figure 4.1-9 M251EC2AE Multi-function Pin Diagram
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Pin |M251EC2AE Pin Function
1 PA.12/12C1_SCL
2 PA.13/12C1_SDA
3 PA.14/UARTO_TXD
4 PA.15/UARTO_RXD
5 |Vss
6 |LDO_CAP
7 Voo
8 PB.14/EADCO_CH14/USCI0_DAT1/UARTO_nRTS/PWM1_CH1/TM1_EXT/CLKO
9 |PB.13/EADCO_CH13/USCI0_DATO/UARTO_TXD/PWM1_CH2/TM2_EXT
10 |PB.12/EADCO_CH12/USCIO_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT
11 |AVpp
12 |PB.5/EADCO_CHS5/I12C0_SCL/SCO0_CLK/PWMO_CHO/TMO/INTO
13 |PB.4/EADCO_CH4/12C0_SDA/SCO_DAT/PWMO_CH1/TM1/INT1
14 |PB.3/EADCO_CH3/I12C1_SCL/UART1_TXD/SCO_RST/PWMO0_CH2/PWMO0_BRAKEOQO/TM2/INT2
15 |PB.2/EADCO_CH2/I12C1_SDA/UART1_RXD/SCO0_PWR/PWMO_CH3/TM3/INT3
16 |PB.1/EADCO_CH1/I12C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO
17 |PB.0O/EADCO_CHO0/I2C1_SDA/QSPIO_MOSI1/PWMO_CH5/PWM1_CH5/PWMO0_BRAKE1
18 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN
19 |PF.2/UARTO_RXD/I2CO_SDA/QSPIO_CLK/XT1_OUT
20 |[PA.3/QSPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PWMO0_CH2/CLKO/PWM1_BRAKE1
21 |PA.2/QSPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PWMO0_CH3
22  |PA.1/QSPIO_MISO0/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO_CH4
23 |PA.0/QSPIO_MOSIO/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5
NRESET
24
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/ICE_DAT
2 Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/ICE_CLK
2 Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
27 |PC.1/QSPI0_MISO0/12C0_SCL/PWM1_CH4
28 |PC.0/QSPIO_MOSIO/1I2CO_SDA/PWM1_CH5

Table 4.1-2 M251EC2AE Multi-function Pin Table
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4.1.2.3 M251 Series QFN 33-Pin Multi-function Pin Diagram
Corresponding Part Number: M251ZC2AE

M251ZC2AE
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NRESET
Ves Topt ¢ v
op transparent view
Lbo_cap ptransps o010
M PA.0/ QSPIO_MOSIO0 / SCO_CLK / UARTO_RXD / UART1_NRTS / PWMO_CHS
o PA.1/QSPIO_MISO0 / SCO_DAT / UARTO_TXD / UART_nCTS / PWMO_CH4
PWMO_BRAKEL / TMO_EXT / PWM1_CHO / UARTO_NCTS / USCIO_CTL1/ EADCO_CH15 / PB.15
QFN33 PA.2/QSPIO_CLK / SCO_RST / 12C0_SMBSUS / UARTL_RXD / [2C1_SDA / PWMO_CH3

CLKO / TM1_EXT / PWM1_CH1/ UARTO_nRTS / USCIO_DAT1/ EADCO_CH14/ PB.14
TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / EADCO_CH13/ PB.13
TM3_EXT / PWM1_CH3 / UARTO_RXD / USCIO_CLK / EADCO_CH12 / PB.12

AVop

PA.3/ QSPIO_SS / SCO_PWR / 12C0_SMBAL / UART1_TXD / 12C1_SCL / PWMO_CH2 / CLKO /
PWM1_BRAKEL

PF.2/ UARTO_RXD / [2C0_SDA / QSPI0_CLK / XT1_OUT

PF.3/ UARTO_TXD / 12C0_SCL / XT1_IN

INT1/TM1/PWMO_CH1 / SCO_DAT / 12C0_SDA / EADCO_CH4 / PB.4

INT2 / TM2 / PWMO_BRAKEO / PWMO_CH2 / SCO_RST / UARTL_TXD / 12C1_SCL / EADCO_CH3 / PB.3

INT3 / TM3 / PWMO_CH3 / SCO_PWR / UART1_RXD / [2C1_SDA / EADCO_CH2 / PB.2

MISO1/12C1_SCL/ EADCO_CH1/PB.1

I0_MOSI1/12C1_SDA / EADCO_CHO / PB.0

EADCO_ST / X32_IN / PWMO_CHO / PF.5

X32_OUT / PWMO_CH1/ PF.4

QsPI
QSPIl

PWMO_BRAKEO / PWM1_CH4 / PWMO_CH4 /

PWMO_BRAKEL / PWM1_CHS / PWMO_CHS5 /

INTO/ TMO / PWMO_CHO / SCO_CLK / 12C0_SCL / EADCO_CH5 / PB.5

Figure 4.1-10 M251ZC2AE Multi-function Pin Diagram
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Pin |M251ZC2AE Pin Function
1 |PB.5/EADCO_CHS5/I12C0_SCL/SCO_CLK/PWMO_CHO/TMO/INTO
2 PB.4/EADCO_CH4/12C0_SDA/SC0O_DAT/PWMO0_CH1/TM1/INT1
3 PB.3/EADCO_CH3/I2C1_SCL/UART1_TXD/SCO_RST/PWMO0_CH2/PWMO0_BRAKEO/TM2/INT2
4 |PB.2/EADCO_CH2/12C1_SDA/UART1_RXD/SCO_PWR/PWMO_CH3/TM3/INT3
5 PB.1/EADCO_CH1/12C1_SCL/QSPI0_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO
6 PB.0O/EADCO_CHO0/12C1_SDA/QSPI0_MOSI1/PWMO0_CH5/PWM1_CH5/PWMO0_BRAKE1
7 PF.5/PWMO0_CHO0/X32_IN/EADCO_ST
8 PF.4/PWMO0_CH1/X32_OUT
9 |PF.3/JUARTO_TXD/I2CO_SCL/XT1_IN
10 |PF.2/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT
11 |PA.3/QSPI0_SS/SCO0_PWR/I2CO_SMBAL/UART1_TXD/I12C1_SCL/PWMO0_CH2/CLKO/PWM1_BRAKE1l
12 |PA.2/QSPI0_CLK/SCO_RST/1I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PWMO_CH3
13 |PA.1/QSPI0_MISO0/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO_CH4
14 |PA.0/QSPI0_MOSIO/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5
15 |Vbbio
16 NRESET
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
17 PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/ICE_DAT
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
18 PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/ICE_CLK
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
19 |PC.1/QSPI0O_MISO0/I12C0O_SCL/PWM1_CH4
20 |PC.0/QSPIO_MOSIO0/12C0_SDA/PWM1_CH5
21 |PA.12/12C1_SCL
22 |PA.13/I2C1_SDA
23 |PA.14/UARTO_TXD
24  |PA.15/UARTO_RXD
25 |Vss
26 |LDO_CAP
27 |Vop
28 |PB.15/EADCO_CH15/USCI0_CTL1/UARTO_nCTS/PWM1_CHO/TMO_EXT/PWMO_BRAKE1
29 |PB.14/EADCO_CH14/USCIO0_DAT1/UARTO_nRTS/PWM1_CH1/TM1_EXT/CLKO
30 |PB.13/EADCO_CH13/USCIO_DATO/UARTO_TXD/PWM1_CH2/TM2_EXT
31 |PB.12/EADCO_CH12/USCIO_CLK/UARTO RXD/PWM1_CH3/TM3_EXT
32 |AVpp

Table 4.1-3 M251ZC2AE Multi-function Pin Table
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Corresponding Part Number: M251ZD2AE

(0_MISO0 / UART2_TXD / 12C0_SCL / PWM1_CH4 / ACMPO_O

PF.0/UARTL_TXD /12C1_SCL / UARTO_TXD / BPWML_CHO /ICE_DAT

PA.14/ UARTO_TXD / BPWML_CH4

PA.13/12C1_SDA/ BPWM1_CH3

2E] PA12/12C1_SCL/BPWML_CH2

10_MOSI0 / UART2_RXD / 12C0_SDA | PWM1_CHS | ACMP1_O

PA.15/ UARTO_RXD / BPWM1_CHS

PC.0/ QSPI

PC.1/QSPI
] PF.1/UARTI_RXD /12C1_SDA/ UARTO_RXD | BPWML_CH | ICE_CLK

Vss
LDo_cap

Voo

PWMO_BRAKEL/ TMO_EXT / PWM1_CHO / PSIO0_CHO / UARTO_NCTS / USCI0_CTLL / SPIO_SS / EADCO_CHI5 / PB.15

CLKO/ TM1_EXT / PWM1_CHL / PSIO0_GH1/ UARTO_NRTS / USCI0_DAT1/ SPI0_CLK / EADCO_CH14/ PB.14

TM2_EXT / PWM1_CH2 / PSIO0_CH2 | UARTO_TXD / USCIO_DATO SPIO_MISO / ACMP1_P3/ ACMPO_P3/ EADCO_CH13/ PB.13
TM3_EXT / PWMI_CH3 / PSIO0_CH3 / UARTO_RXD / USCIO_CLK / SPIO_MOSI / ACMP1_P2 / ACMPO_P2 / EADCO_CH12 / PB.12
AVoo

NRESET
Top vansparentview Voo
PA.0/QSPIO_MOSIO / SPIO_MOS! / SCO_CLK | UARTO_RXD / UART1_nIRTS / BPWMO_CHO | PWMO_CHS

PA.1/QSPIO_MISO0 / SPIO_MISO / SCO_DAT / UARTO_TXD / UARTL_nCTS / BPWMO_CH1 / PWMO_CH4

{fZ] PA2/QSPIO_CLK/SPI0_CLK / SCO_RST /12C0_SMBSUS | UARTL_RXD / 12C1_SDA | BPWMO_CH2 / PWMO_CH3

PA3/QSPI0_SS / SPI0_SS / SCO_PWR / 12C0_SMBAL / UART1_TXD /12C1_SCL / BPWMO_CH3 / PWMO_CH2 / CLKO / PWM1_BRAKEL
PF.2/ UARTO_RXD / 12C0_SDA  QSPIO_CLK / XT1_OUT / BPWM1_CH1

PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO

QFN33

INTL/ TM1/ UART2_RXD / PWMO_CH1 / SCO_DAT / USCI1_CTL1/12C0_SDA | ACMPL_P1/ EADCO_CH4 | PB.4

INT2 / TM2 | PWMO_BRAKEQ | PWMO_CH2 / SCO_RST / USCI1_DAT1 / UARTL_TXD / 12C1_SCL | ACMPO_N / EADCO_CH3 / PB.3

INT3/ TM3 / PWMO_CH3 / SCO_PWR / USCI1_DATO / UART1_RXD / 12C1_SDA/ ACMPO_P1/ EADCO_CH2 | PB.2

MISOL/12C1_SCL / USCI1_CLK / UART2_TXD | EADCO_CH1/ PB.1

X32_OUT / BPWMO_CHS / PWMO_CHL / UART2_NRTS / UART2_TXD / PF.4

QsPI0.
QSPIO_MOSI1/12C1_SDA / SPI0_I2SMCLK / UART2_RXD / EADCO_CHO PB.0

PWMO_BRAKEQ / PWM1_CH4 / PWMO_CH4 /

PWMO_BRAKEL / PWM1_CHS | PWMO_CHS /

INTO/ TMO / UART2_TXD / PWMO_CHO / SCO_CLK / USCIL_CTLO /12C0_SCL / ACMP1_N / EADCO_CHS | PB.S

Figure 4.1-11 M251ZD2AE Function Pin Diagram
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Pin |[M251ZD2AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/12C0_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO
2 PB.4/EADCO_CH4/ACMP1_P1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1
3 $ZB.3/EADCO_CH3/ACMPO_N/I201_SCL/UART1_TXD/USCIl_DATl/SCO_RST/PWMO_CH2/PWM0_BRAKE0/TM2/IN
4 PB.2/EADCO_CH2/ACMPO_P1/I12C1_SDA/UART1_RXD/USCI1_DAT0/SCO_PWR/PWMO0_CH3/TM3/INT3
5 PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO
6 EB.O/EADCO_CHO/UART2_RXD/SPIO_I25MCLK/I2C1_SDA/QSPIO_MOSI1/PWMO_CH5/PWMl_CH5/PWMO_BRAKE
7 PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO0_CH4/X32_IN/EADCO_ST
8 PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO0_CH5/X32_OUT
9 PF.3/UARTO_TXD/I2C0_SCL/XT1_IN/BPWM1_CHO
10 |PF.2/UARTO_RXD/I2CO_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
11 PA.3/QSPIO_SS/SPI0_SS/SCO0_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/BPWMO0_CH3/PWMO0_CH2/CLKO/PWM1
_BRAKE1
12 |PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO_CH2/PWMO0_CH3
13 |PA.1/QSPI0_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO_CH4
14 |PA.0/QSPI0_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
15 |Vopoio
NRESET
16
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
v Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
18 Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
19 |PC.1/QSPI0O_MISOO/UART2_TXD/I2CO_SCL/PWM1_CH4/ACMPO_O
20 |PC.0/QSPIO_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/ACMP1_O
21 |PA.12/I12C1_SCL/BPWM1_CH2
22 |PA.13/I12C1_SDA/BPWM1_CH3
23 |PA.14/UARTO_TXD/BPWM1_CH4
24  |PA.15/UARTO0_RXD/BPWM1_CH5
25 |Vss
26 |LDO_CAP
27 Voo
28 |PB.15/EADCO_CH15/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_BRAKE1
29 |PB.14/EADCO_CH14/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO
30 E;B(lrl3/EADCO_CH13/ACMPO_P3/ACMPl_P3/SPIO_MISO/USCIO_DATO/UARTO_TXD/PSIOO_CH2/PWM1_CH2/TM2_
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PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_CH3/TM3_

81 EXT

32 |AVpp

Table 4.1-4 M251ZD2AE Multi-function Pin Table
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M251/M252/M254/M256/M258 Series

4.1.2.4 M251 Series LQFP 48-Pin Multi-function Pin Diagram
Corresponding Part Number: M251L C2AE, M251LD2AE, M251LE3AE, M251LG6AE

M251LC2AE / M251LD2AE

Ves
LDO_CAP.

Voo

M1/ QSPIO_CLK / USCI0_CTLO / SPIO_IZSMCLK | PC.14.

PWMO_BRAKEL / TMO_EXT / PWML_CHO / PSIO0_CHO | UARTO_NCTS / USCIO_CTL1 / SPI0_SS / EADCO_CHIS / PB.15.

CLKO / TM1_EXT / PWM1_CH1 / PSIO0_CH1/ UARTO_NRTS / USCIO_DAT1/ SPIO_CLK | EADCO_CH14 / PB.14.

TM2_EXT / PWM1_CH2 / PSIO0_CH2 | UARTO_TXD / USCIO_DATO SPIO_MISO | ACMP1_P3 / ACMPO_P3 / EADCO_CHI3/ PB.13
TM3_EXT / PWIL_CH3 / PSIO0_CH3 | UARTO_RXD / USCIO_CLK / SPIO_MOS! / ACMP1_P2 | ACMPO_P2 | EADCO_CH12 / PB.12
AVao

Avss

ACMPO_O /INTS / PWM1_CHa | PWM1_BRAKEO / BPWM1_CH4 | UARTI_TXD | USCI1_DATO / EADCO_CH? / PB.T

ACMP1_O /INT4 / PWM1_CHS | PWM1_BRAKEL / BPWMI_CHS /| UART1_RXD | USCIL_DAT1/ EADCO_CHE / PB.6

MISOD | UART2_TXD / 12C0_SCL / PWM1_CH4 | ACMPO_O

MOSI0 | UART2_RXD /12C0_SDA | PWM1_CHS / ACMP1_O.

CLK/ UART2_NCTS | 12C0_SMBSUS | PWIML_CH3  PSIO0_CH3

SS/UART2_nRTS /12C0_SMBAL / PWM1_CH2 | PSIOD_CH2

3,
8
2
2
3
H
3
8
g
2
g
£
£
E
3
2
H

oononononnann

%] PA.15/UARTO_RXD / BPWM1_CHS
351 PA141 UARTO_TXD / BPWM1_CHA

%] PA13/12C1_SDA/BPWML_CH3

5[ PA12/12C1_SCL/BPWML_CH2

2 PCO/QSPI
[ pcagsel

27 PC2/QSPI0,
5[] PC3/QSPI,

LQFP48

25771 PF.1/UARTL_RXD/12C1_SDA/UARTO_RXD / BPWM1_CH1/ICE_CLK

2571 PF.0/UARTI_TXD12C1_SCL | UARTO_TXD / BPWMI_CHO / ICE_DAT

55 % E BN ERNY

IR IR

1)

INTL/ TML/ UART2_RXD | PWMO_CH1 / SCO_DAT / USCI1_CTL1/12C0_SDA | ACMP1_P1/ EADCO_CHA /PB4 [ 2

INTO/ TMO / UART2_TXD | PWMO_CHO / SCO_CLK / USCI1_CTLO/ 12C0_SCL | ACMP1_N | EADCO_CHS /PBS [ 1

INT2 /T2 | PWMO_BRAKEO | PWWMO_CH? | SCO_RST / USCI1_DATL/ UARTL_TXD / I2C1_SCL / ACMPO_N  EADCO_CH3 / PB3 [

INT3 / TMI3 / PWMO_CH3 / SCO_PWR / USCI1_DATO/ UARTL_RXD/12C1_SDA | ACMPO_P1/EADCO_CH21PB2 [ 4

I0_MISOL /12C1_SCL / USCI1_CLK | UART2_TXD | EADCO_CHL/ PB 5

Qspio_M

PWMO_BRAKEO / PWM1_CH4 /| PWMO_CH4 |

PWMO_BRAKEL / PWM1_CHS | PWHIO_CHS |

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO  PALL [ 7

MOSIL/ 12C1_SDA  SPI0_I2SMCLK / UART2_RXD  EADCO_CHO/PB.0 [ 6

QsPI0_)

TM1_EXT  BPWMO_CHL / USCI0_DATO / ACMP1_PO/ PA10 (5

INT4 / TM3_EXT | BPWMO_CH3 / UARTI_RXD / USCI0_CTLL/PAB [ 10

EADCO_ST/ X32_IN | BPWMO_CHA | PWMO_CHO | UART2_nCTS / UART2_RXD [ PE.S [ 11

X32_OUT / BPWMO_CHS / PWMO_CH1 | UART2_nRTS | UART2_TXD / PF.4 [ 12

PRESET
Vono.

PA0/QSPI0_MOSIO/ SPIO_MOSI/ SCO_CLK / UARTO_RXD | UART_ nRTS / BPWMO_CHO / PWMO_CHS

PA1/QSPI0_MISO0/ SPIO_MISO / SCO_DAT  UARTO_TXD / UART_NCTS / BPWIMO_CHI / PWMO_CHA.

PA2/QSPI0_CLK SPI0_CLK / SCO_RST /12C0_SMBSUS | UART1_RXD /12C1_SDA/ BPWMO_CH2 | PWMO_CH3

PA3/QSPI0_SS / SPI0_SS ( SCO_PWR [ 12C0_SMBAL | UART1_TXD /12C1_SCL/ BPAMO_CH3 | PWMO_CH? | CLKO / PWM1_BRAKEL
PA.4/ QSPI0_MOSIL/ SPIO_I2SMCLK / SCO_nCD / UARTO_NRTS / UARTO_RXD / 12C0_SDA | BPWMO_CH4 / PWMO_CH1
PAS/QSPIO_MISO1/ UARTO_NCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS | PWMO_CHO

PAG/ UARTO_RXD /12C1_SDA/ PWMI_CHS | BPWM1_CH3 /| ACMPI_WILAT | TM3 / INTO

PA7/UARTO_TXD 12C1_SCL | PWML_CH4 | BPWM1_CH2 | ACMPO_WLAT / TM2 [ INTL

PF.2/ UARTO_RXD /12C0_SDA / QSPI0_CLK / XT1_OUT / BPWMI_CH1

PF.3/ UARTO_TXD /12C0_SCL / XTL_IN / BPWM1_CHO

Figure 4.1-12 M251LC2AE/M251LD2AE Multi-function Pin Diagram
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Pin [M251LC2AE/M251LD2AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/12C0_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO
2 PB.4/EADCO_CH4/ACMP1_P1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1
3 $ZB.3/EADCO_CH3/ACMPO_N/I201_SCL/UART1_TXD/USCIl_DATl/SCO_RST/PWMO_CH2/PWM0_BRAKE0/TM2/IN
4 PB.2/EADCO_CH2/ACMPO_P1/I12C1_SDA/UART1_RXD/USCI1_DAT0/SCO_PWR/PWMO0_CH3/TM3/INT3
5 PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO
6 EB.O/EADCO_CHO/UART2_RXD/SPIO_IZSMCLK/I2Cl_SDA/QSPIO_MOSI1/PWMO_CH5/PWMl_CH5/PWMO_BRAKE
7 PA.11/ACMPOQ_PO/USCIO_CLK/BPWMO0_CHO/TMO_EXT
8 PA.10/ACMP1_P0O/USCIO_DATO/BPWMO_CH1/TM1_EXT
9 PA.9/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
10 |PA.8/USCI0_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
11 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4/X32_IN/JEADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
13 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/UARTO_RXD/12C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
15 |PA.7/JUARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
16 |PA.6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
17 |PA.5/QSPI0_MISOL/UARTO_nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
18 |PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/12C0_SDA/BPWMO0_CH4/PWMO0_CH1
19 |PA-3/QSPIO_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/BPWMO_CH3/PWMO_CH2/CLKO/PWM1
_BRAKE1
20 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/12C1_SDA/BPWMO0_CH2/PWMO0_CH3
21 |PA.1/QSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO_CH4
22 |PA.0/QSPIO_MOSIO/SPI0O_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
23 |Vooio
NRESET
24
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
2 Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
26 Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
27 |PC.5/QSPI0_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO
28 |PC.4/QSPI0_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/PSIO0_CH1
29 |PC.3/QSPI0_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/PSIO0_CH2
30 |PC.2/QSPIO_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/PSIO0_CH3
31 |PC.1/QSPI0_MISOO/UART2_TXD/I2CO_SCL/PWM1_CH4/ACMPO_O
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32 |PC.0/QSPI0_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CHS5/ACMP1_O

33 |PA.12/12C1_SCL/BPWM1_CH2

34 |PA.13/12C1_SDA/BPWM1_CH3

35 |PA.14/UARTO_TXD/BPWM1_CH4

36 |PA.15/UARTO_RXD/BPWM1_CH5

37 |Vss
38 |LDO_CAP
39 Voo

40 |PC.14/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/TM1

41 |PB.15/EADCO_CH15/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_BRAKEL

42 |PB.14/EADCO_CH14/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1_CH2/TM2_

43 EXT

a4 PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_CH3/TM3_
EXT

45 |AVpp

46 |AVss

47 |PB.7/EADCO_CH7/USCI1_DATO/UART1_TXD/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/INT5/ACMPO_O

48 |PB.6/EADCO_CH6/USCI1_DAT1/UART1_RXD/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/INT4/ACMP1_O

Table 4.1-5 M251LC2AE/M251LD2AE Multi-function Pin Table
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M251LE3AE

M251/M252/M254/M256/M258 Series

Ve
Loo_cap

Vo

TMLI USGI2_GLK 1 QSPI0_CLK / USCI0_CTLO /SPI0_SMCLK | EBLADIA /PC.14

PWAQ_BRAKEL | TIO_EXT / PWN_CHO! PSIO0_CHO UARTO_NCTS / USCIO_CTLL /SPI0_SS / EBI_ADI2 | EADCO_CHIS  Analogs /P 15
 TML_EXT  PWM_CHL I PSIO0_CHL 1 UARTO_nRTS | USCI0_DATA /SPI0_CLK | EBL_AD13/ EADCO_CH14 / Ansiog 8,14

TW2_EXT /PWA1_CH2 { PSI00_CH2 / UARTO_TXD | USCIO_DATO  SPI0_MISO / EBI_ADLA | ACMP1_P3 ACMPO_P3 EADCD_CHI3 Analog 0/ PB 13
TM3_EXT / PWMI_CH3 1 PSI00_CH3 / UARTO_RXD | USCID_CLK / SPID_MOSI  EBI_ADLS / ACMPL_P2 / ACMPO_P2 | EADCO_CHI2  AnsogL 1 PB.12
™

ACHPO_O INTS / PWI1_CHa | PWAI1_BRAKED { BPWMI_GHA | EB1_nCS0/ UARTL_TXD /USCI1_DATO EB nWRIL. / EADCO_GH | Anaog16/ 3.7
ACMPL_O /INT4 | PWM1_CHS | PWI1_BRAKEL /BPWI1_CHS | EBI_nCSLI UARTI_RAD.| USCI1_DATL / EBI_nWRH EADCO_CH / Analog17 /PB.6

o
¢
H
H

g

g

g

H

10_MOS!11 UART2_RKD 1 12C1_SOA | PWA1_CH1 /USCI2_CTLA /PSIO0_CHL

asp

000000000000

35171 P15 UARTO_RXD /USCI2_CTLL /PSIO0_CHT | BPWMICHS.
2551 PA L4/ UARTO_TXO 1 USCI2_CLK | PSI00_CHB  BPYNIL_CHa
4E PAL3/12C1_SOA USCI2_DATO I PSI00_CHS | BPWMI_CHI

H
{
il
:

Seacieesee

28 peaenaval

LQFP48

H
i

JUouuuoouuuy

Qse

PWAO_BRAKEL | PUM1_CHS | PWMO_CHS |

TUOo000
FEE T
82533888804
EEE HEEEELE
HHEEE LR
d229BBYLESD
Bzigesoas s
EEEEET LI
EECEEEEEL I
R T
3z 89825 25
EER835c2gfgd
?5‘5§zﬁ;ésgg
f8iE482y
EEETEE 8
EEEEY
252882
2852
vE2E
fezs
g3t
tEzE
Bl

nRESET
Voo

PAQ/QSPI0_MOSID | SPIO_MOSI/SCO_CLK /UARTO_RXD /UARTI_IRTS | PSIO0_CHT  USCI2_DATLI BPYWHIO_CHO 1 PWAO_CHS |

PA1/QSPI0_MISOO  SPI0_MISO / SCO_DAT / UARTO_TXD | UARTL_CTS / PSI00_CHG / USCI2_DATO BRWMO_CHI PWHO_CHA

PAZ/QSPID_CLK /SPI0_CLK. SCO_RST12G0_SWESUS | UARTL_RXD | 2C1_SDA  PSIOD_CHS / USCI2_CLK / BPWMD_CHZ | PWMO_CHa

PA3/QSPID_SS1 SPI0_SS 1 SCO_PWR /12C0_SMBAL /UARTI_TXD /12C1_SCL | PSI00_CHa USCI2_CTLO BPWIMD_CH3  PWHO_CH2  CLKO / PWN_BRAKEL
A4/ QSPI0_MOSIL/ SPI0_I2SMCLK / SCO_nCD / UARTO_IRTS / UARTO_RXD | 12G0_SDA  USCI2_CTLLI BRWMO_CHa  PWHO_CHL

PF.2/EB1_NCS11 UARTO_RXD/ 1200_SDA QSPI0_CLK /XT1_OUT / BPWML CHI
PF.3/EBI_nCSD/ UARTO_TXD /1260_SCL I XTL_IN/BPWHI_CHO

Figure 4.1-13 M251LE3AE Multi-function Pin Diagram
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Pin |M251LE3AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/I2C0_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO
2 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
3 PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO0_CH2/PSIO0_CH®6/
PWMO_BRAKEO/TM2/INT2
4 PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/I2C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO0_CH3/PSIO0_CH
7/TM3/INT3
5 PB.1/EADCO_CH1/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO0_CH4/PWM1_CH4/PWMO_
BRAKEO
6 PB.0/EADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO0_CH5/PWM1_CH5/PW
MO_BRAKE1
7 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT
8 |PA.10/ACMP1_PO/EBI_NWR/USCIO_DATO/BPWMO_CH1/TM1_EXT
9 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
10 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
11 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO0_CH4/X32_IN/EADCO_ST
12  |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO0_CH5/X32_0OUT
13 |PF.3/EBI_nCSO0/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/EBI_nCS1/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
15 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
16 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
17 |PA.5/QSPIO_MISO1/UARTO_nCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO_CHO
18 PA.4/QSPI0O_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2CO_SDA/USCI2_CTL1/BPWMO0_CH4/P
WMO_CH1
19 PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/I12C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
20 PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
H2/PWMO_CH3
21 PA.1/QSPI0_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DATO0/BPWMO_CH1/PW
MO_CH4
29 PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO0_CHO/PW
MO_CH5
23 VDDIO
NRESET
24
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO0/ICE_DAT
25
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
26
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
27 |PC.5/EBI_AD5/QSPI0_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO
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28 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

29 |PC.3/EBI_AD3/QSPI0_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

30 |PC.2/EBI_AD2/QSPIO_CLK/UART2_NnCTS/I2CO_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

31 |PC.1/EBI_AD1/QSPI0_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO0/ACMPO_O

32 |PC.0/EBI_ADO/QSPI0_MOSIO/UART2_RXD/I2CO_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

33 |PA.12/12C1_SCL/USCI2_DAT1/PSIO0_CH4/BPWM1_CH2

34 |PA.13/12C1_SDA/USCI2_DATO0/PSIO0_CH5/BPWM1_CH3

35 |PA.14/UARTO_TXD/USCI2_CLK/PSIO0_CH6/BPWM1_CH4

36 |PA.15/UARTO_RXD/USCI2_CTL1/PSIO0_CH7/BPWM1_CH5

37 |Vss
38 |LDO_CAP
39 VDD

40 |PC.14/EBI_AD11/SPI0_I2SMCLK/USCIO_CTLO/QSPI0O_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

41 RAKE1

42 |PB.14/EADCO_CH14/EBI_AD13/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

43 | CH2/TM2_EXT
PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1

44 _ _ - _ _ _ _ _ -
CH3/TM3_EXT

45 |AVoo

46 |AVss
PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCSO/BPWM1_CH4/PWM1_BRAKEO/PWMI_CHA4/IN

47
TS/ACMPO_O

4g |PBS/EADCO_CHG/EBI_nWRH/USCI1_DAT1/UARTL_RXD/EBI_nCS1/BPWML_CHS/PWM1_BRAKEL/PWM1_CHS/IN

T4/ACMP1_O

Table 4.1-6 M251LE3AE Multi-function Pin Table
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Figure 4.1-14 M251LG6AE Multi-function Pin Diagram
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Pin |M251LG6AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/I2C0_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO
2 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
3 PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO0_CH2/PSIO0_CH®6/
PWMO_BRAKEO/TM2/INT2
4 PB.2/EADCO_CH2/ACMP0O_P1/OPA0_O/EBI_ADRS3/12C1_SDA/UART1_RXD/USCI1_DAT0/SCO0_PWR/PWMO0_CH3/P
SIO0_CH7/TM3/INT3
5 PB.1/EADCO_CH1/OPAO_N/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEOQ
6 PB.0/EADCO_CHO/OPAO_P/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0O_MOSI1/PWMO0_CH5/PWM1_
CH5/PWMO0_BRAKE1
7 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT
8 |PA.10/ACMP1_PO/EBI_NnWR/USCIO_DAT0/BPWMO_CH1/TM1_EXT/DACO_ST
9 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
10 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
11 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO0_CH4/X32_IN/EADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO0_CH5/X32_OUT
13 |PF.3/EBI_NCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/EBI_nCS1/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
15 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
16 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
17 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/12C0_SCL/BPWMO0_CH5/PWMO0_CHO
18 PA.4/QSPI0O_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2CO_SDA/USCI2_CTL1/BPWMO0_CH4/P
WMO_CH1
19 PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/12C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
20 PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
H2/PWMO_CH3
21 PA.1/QSPI0_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DATO0/BPWMO_CH1/PW
MO_CH4
29 PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO0_CHO/PW
MO_CH5/DACO_ST
23 VDDIO
NRESET
24
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO0/ICE_DAT
25
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
26
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
27 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO
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28 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

29 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

30 |PC.2/EBI_AD2/QSPIO_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

32 |PC.0/EBI_ADO/QSPIO_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

33 |PA.12/12C1_SCL/USCI2_DAT1/PSIO0_CH4/BPWM1_CH2

34 |PA.13/12C1_SDA/USCI2_DATO0/PSIO0_CH5/BPWM1_CH3

35 [PA.14/UARTO_TXD/USCI2_CLK/PSIO0_CH6/BPWM1_CH4

36 |PA.15/UARTO_RXD/USCI2_CTL1/PSIO0_CH7/BPWM1_CH5

37 |Vss

38 |LDO_CAP

39 VDD

40 |PC.14/EBI_AD11/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

41 RAKE1

42 |PB.14/EADCO_CH14/EBI_AD13/SPI0O_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

43 | cH2/TM2_EXT

44 |PB2/EADCO_CH12/DACO_OUT/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSIUSCIO_CLK/UARTO_RXD/PSIO0_
CH3/PWM1_CH3/TM3_EXT

45 |AVoo

46 |AVes
PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCSO/BPWM1_CH4/PWM1_BRAKEO/PWMI_CHA4/IN

47
TS/ACMPO_O

46 |PB.6/EADCO_CHE/EBI_NWRH/USCIL_DAT1/UART1_RXD/EBI_NCSL/BPWM1_CHS/PWM1_BRAKE1/PWML_CHS/IN

T4/ACMP1_O

Table 4.1-7 M251LG6AE Multi-function Pin Table
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4.1.2.5 M251 Series LQFP 64-Pin Multi-function Pin Diagram

M251/M252/M254/M256/M258 Series

Corresponding Part Number: M251SC2AE, M251SD2AE, M251SE3AE, M251SG6AE
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3 &

R}

g 53

o E

% HH

El 2=

g3 EH

2 1905 8

) ' gel

s Ed Ee

. ¥ Ej §

23 E_ 32 E

552328353 £33

J2888835 ‘&3

229958233 ] S

EEE o9

58225585 g3

ge32%s53 55

EEELEE:

kﬂ‘ﬂ‘g‘g‘g‘giii‘if‘g‘::

£5083535358885¢:¢8

S595988588888885%

fiss5R8gEdddRER
=N -
wwo.cw s .
= i
M1/ QSPI0_CLK 1USCH_CTLO 1 SPI0_swGLK 1P ts. )2 M
PWHO_BRAKEL I THO_EXT 1 PWMI_CHO  PSI00_CHO/ UARTO_RCTSUSCI0_CTLLSPR_SS / EADCO,CHis o155 M
CLKO 1 TH_EXT 1 PWM_GHA1PSI0D_ CHL | UARTD_ARTS USCI0_DATL 1 SPI0_GLK | EADCO_CH1A 195,34 T s M
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INT2/ TM2 / PWHMO_BRAKED | PWMO_CH2 | SCO_RST / USCI1_DATL/ UARTL_TXD / 12CL_SCL | ACMPO_N / EADCO_CH3 [ PB.3 [ ¢

INTLI TML/ UART2_RXD  PWMO_CH1 / SCO_DAT 1 USCI1_CTLL /12C0_SDA ACMP1_P1/ EADCO_CHé 1PB.4 |3

ACMP1_O/INT4  PWM1_CHS / PWM1_BRAKE/ BPWM1_CHS / UARTL_RXD / USCI1_DATL/ EADCO_CHG /P86 [ 1

INT3/ T3 PWMO_CH3 / SCO_PWR / USCI1_DATO/ UARTI_RXD / 12C1_SDA/ ACMPO_P1/ EADCO_CH2 [PB.2 5

10_MISOL/12C1_SCL / USCI1_CLK / UART2_TXD/ EADCO_CHL /P8 6

PWHMO_BRAKED / PWM1_CHA | PWMO_CH4.

QsP0.) g .«

PWMO_BRAKEL / PWM1_CHS | PWMO_CHS

MOSIL/12C1_SDA | SPI0_I2SMCLK | UART2_RXD / EADCO_CHO /P80 [ 7

QsPio_)

EADCO_ST /X32_IN BPWIMO_CHA | PWMO_CHO | UART2_nCTS | UART2_RXD / PES [ 14

INTS / TW3 / CLKO | PWMO_CHA / PSIO0_CH3 | PWHMO_BRAKED | PWM1_BRAKED | PF.14 ] 13

X32_0UT / BPWMo_CHS | PWIO_CHL / UART2_nRTS / UART2_TXD 1 PF.4 [ 15

BPWM1_CHO/ XT1_IN/12C0_SCL UARTO_TXD/ PE3 [ 16

PRESET
Vooo

PAO/QSPIO_MOSIO  SPIO_MOSI/ SCO_CLK | UARTO_RXD | UARTL_NRTS / BPWMO_CHO | PWIMO_CH5

PAL/ QSPIO_MISO0  SPIO_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS | BPWMO_CH1 / PWMO_CHa

PA2/QSPIO_CLK/ SPI0_CLK /' SCO_RST /12C0_SMBSUS / UARTL_RXD / 12C1_SDA BPWMO_CH2 | PWHO_CH3
PA3/QSPIO_SS/SPI0_SS / SCO_PWR /12C0_SMBAL / UART1_TXD  12C1_SCL / BPWMO_CH3 PWMO_CH2 | CLKO | PWH1_BRAKEL
PA4/QSPIO_MOSIL/ SPIO_I2SMCLK  SCO_NCD | UARTO_NRTS | UARTO_RXD / 12C0_SDA | BPWMO_CHA | PYIMO_CHI
PAS/QSPIO_MISOL/ UARTO_NCTS / UARTO_TXD./ 12CO_SCL / BPWMO_CHS | PWHO_CHO

PD.15/ PWMO_CHS 1 TM3 /INTL

Voo

Ve

PAG I UARTO_RXD [ 12C1_SDA/ PWM1_CHS | BPWM1_CH3 | ACMPI_WLAT / T3 INTO

PATIUARTO_TXD /12C1_SCL/ PWML_CHA { BPWML_CH2 | ACMPO_WLAT | M2 INTL

PC.6/UARTO_NRTS /12G1_SMBSUS | PWM1_CH3 / BPWM1_CHL | TML/ INT2

PC.71 UARTO_NCTS /12C1_SMBAL PWM1_CH2 | BPWMI1_CHO 1 TMO /INT3

PE.2/ UARTO_RXD/12C0_SDA / QSPI0_CLK / XT1_OUT [ BPWMI_CH1

Figure 4.1-15 M251SC2AE/M251SD2AE Multi-function Pin Diagram
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Pin [M251SC2AE/M251SD2AE Pin Function
1 PB.6/EADCO_CH6/USCI1_DAT1/UART1_RXD/BPWM1_CH5/PWM1_BRAKE1/PWM1_CHS5/INT4/ACMP1_O
2 PB.5/EADCO_CH5/ACMP1_N/I2C0O_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO
3 |PB.4/EADCO_CH4/ACMP1_P1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1
4 $§.3/EADCO_CH3/ACMPO_N/IZCl_SCL/UARTl_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/IN
5 |PB.2/EADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/USCI1_DAT0/SCO_PWR/PWMO0_CH3/TM3/INT3
6 |PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO
7 iB.O/EADCO_CHO/UART2_RXD/SPIO_IZSMCLK/I2C1_SDA/QSPIO_MOSIl/PWMO_CHS/PWM1_CH5/PWMO_BRAKE
8 |PA.11/ACMPO_PO/USCIO_CLK/BPWMO_CHO/TMO_EXT
9 PA.10/ACMP1_PO/USCIO_DATO/BPWMO_CH1/TM1_EXT
10 |PA.9/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
11 |PA.8/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/SCO_CLK/SPI0O_MOSI/TAMPERO
13 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO/PSIO0_CH3/PWMO_CH4/CLKO/TM3/INT5
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4/X32_IN/JEADCO_ST
15 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO_CH5/X32_OUT
16 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
17 |PF.2/UARTO_RXD/12C0_SDA/QSPI0_CLK/XT1_OUT/BPWM1_CH1
18 |PC.7/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3
19 |PC.6/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2
20 |PA.7/JUARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
21 |PA.6/UARTO_RXD/I12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
22 |Vss
23 Voo
24 |PD.15/PWMO0_CH5/TM3/INT1
25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
26 |PA.4/QSPI0O_MOSI1/SPIO_I2SMCLK/SCO0_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/BPWMO0_CH4/PWMO_CH1
o7 |PA3IQSPIO_SS/SPI0_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/BPWMO_CH3/PWMO0_CH2/CLKO/PWML
_BRAKE1L
28 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO_CH2/PWMO_CH3
29 |PA.1/QSPIO_MISOO0/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO_CH4
30 |[PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
31 |Vooo
NRESET
32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
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PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

33
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
34
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

35 |PC.5/QSPIO_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/QSPI0_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/PSIO0_CH1

37 |PC.3/QSPI0O_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/PSIO0_CH2

38 |PC.2/QSPI0_CLK/UART2_NnCTS/I2C0_SMBSUS/PWM1_CH3/PSIO0_CH3

39 |PC.1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/ACMPO_O

40 |PC.0/QSPI0O_MOSIO/UART2_RXD/12C0_SDA/PWM1_CH5/ACMP1_O

41 |PD.3/USCIO_CTL1/SPIO_SS/USCI1_CTLO/UARTO_TXD

42 |PD.2/USCIO0_DAT1/SPI0_CLK/UARTO_RXD

43 |PD.1/USCIO_DATO/SPIO_MISO

44 |PD.0/USCIO_CLK/SPIO_MOSI/TM2

45 |PA.12/12C1_SCL/BPWM1_CH2

46 |PA.13/I12C1_SDA/BPWM1_CH3

47 |PA.14/UARTO_TXD/BPWM1_CH4

48 |PA.15/UARTO_RXD/BPWM1_CH5

49 |Vss

50 |LDO_CAP

51 |V

52 |PC.14/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/TM1

53 |PB.15/EADCO_CH15/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_BRAKE1

54 |PB.14/EADCO_CH14/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1_CH2/TM2_

55 EXT

PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_CH3/TM3_

56 EXT

57 |AVpp

58  |Vrer

59 |AVss

60 |PB.11/EADCO_CH11/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO

61 |PB.10/EADCO_CH10/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

62 |PB.9/EADCO_CH9/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

63 |PB.8/EADCO_CHS/USCI1_CLK/UARTO_RXD/UART1_nRTS/I2C1_SMBSUS/BPWM1_CH3

64 |PB.7/EADCO_CH7/USCI1_DATO/UART1_TXD/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/INT5/ACMPO_O

Table 4.1-8 M251SC2AE/M251SD2AE Multi-function Pin Table
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ADI31USCI0_CLK I SPI0_MOSH Tz

1 P0.1/EBLADI2 USCIO_OATO  SPIO_MISO

o1 PAL2/12C1_SCL I USCI2_DATL/PSI00_CHA 1 BPWINI_CHE
471 PROJUARTS_TXD 12C1_SCL I UARTO_TXD | BPWIN1_CHO. CE_DAT

= ) weser
oo = =
o = D/ QSP0_HOS0/ 91 MOSSChCLK I GARTO_ RO UARTIRTS 75600, CHY USC2_DAT 8°W0_CHO1 .
TSI LK Q5P G 1USGCTL 570 WL 1281 A0 P 5 5 AL/ WS00/ 5P WSO 55 DAT/UARTO T30 [UARTL YT P00 GG/ USCI2OATO FD /PO e
PG SRAKEL TH_EXT 7Y 01 PSIOR_CHO/ UARTO_CTS USSP 551 EBLADE2EADGD G Arkg 8.5 1 P2/ QsPo.Cux 59 Cuk 500 ST 120, SWESUS AT R 20 SOA 1 P800, G SCi2. K B, P4
CLKO T, EXT PN G100, G UARTD, TS USCI DATL /5P CL 28 ADIS | EADCY G/ A .. ¢ 3 PAS/QSPO 551510 551500 PR 2Ch SWBALIUARTLTXB1 261, 5L/ PS08 s USCE2. CTL  BPWMO 3P, 2 CLKO P, BFAKEL
TNG_EXT A o2 P00 ARTE TR U306, OATO 520 WS 5 A4 ACHL. 3 AGHPO 31 EADG0, ol Ao 7.3 o1 A/ QSPo.OSI 57 RSWGLR 50,000 UARTO, TS/ UARTD, 11250, S0 USC2CTL W, P, it
T EXT P 3 P00 CH UARTO X0/ USCI GUK 5940 MOS B8 ADIS | ACHPA. 21 ACHFY P21 £A0CH Coia/ Angt P8 12 | LQFP64 =53 PAS/QSMO MSOR LR 1CTS ARTO T 1120 5GP, 51 PUING 1
po=e W po.s 0. e ol T TS
. = S
o= =
P GOS0 ZSNGLK/ 261 SGLUARTO TS 6 AORIG 1 EADC0_ L Anwogi2 5.1 0 3 PAB/EBLAD8/UARTO X112 08PN/ PN I/ ACHPL VAT TS 0
SPuAEL oL 151, S0 UARTO TS USC1_CTL E8 AR 1EADGD_Co Aregi /o0 1 A7/ EBLADYUARTO_TAD 201500 P, ot 8o ACHPO WLAT T2 1T
SPUAL 2121 SHBAL AR 1CTS UARTO T 1USG. CTL /01 ADRIS EA060 CH Araopi /P9 = o5 70615 A08 UARTD ARTS/ 261 SHBSUS PUA BN G
S, 12 MBS UARTL TS GARTE, o S EBADRID EADCO, i g 1758 W1 P EBLADY uARTo.nrs 12ch_ SR P P o T/ TS
ACHPO TS PG4 A, BRAKED/ P i 5 NCS0UARTLTX USCH_DATO/ B8, L1 EADGO_ o7 gt 1757 = @) 53 7218115 UARTOFX0/1260 SOA/ 5P GUkXTLOUT P
BE3EES g
g8888¢ 4
s38383 ¢

N 1260 SCL /UARTO_TXO 1 81

X32_OUT 1 BPHINO_CHS | PANO_CHL / ART_IRTS | UART2_ TXO/PF4 15

TAMPERO | E81_nCS0 / SPIO_MOSI/SCO_CLK  EBLADRIS 1PF.6 (] 52
BPwML_CHO T

EADCO_STX32_IN | BPVING_CHA | PHO_CHO UARTZ_nCTS | UART2_RXD 1PF.5 ] 3¢

(T4 PWANL_CHS / PY1_BRAKEL | BPWI1_GHS | EB1_1CS1 /UARTI_RXO /USCI1_DAT / EBI_IWRH EADCO_CHG /.

PWNO_BRAKEX | PWNIL_CHE  PWMO_CHS  QSPIO_NOSIL/2G1_SDA | SPI0_I2SNCLK | UART2_ XD EB1_ADRS

AP0l

Figure 4.1-16 M251SE3AE Multi-function Pin Diagram
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Pin |M251SE3AE Pin Function
1 PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN
T4/ACMP1_O
2 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/12C0_SCL/USCI1_CTLO/SCO0_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXDI/T
MO/INTO
3 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
4 |PB-3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCI1_DATL/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2
5 PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO0O_CH3/PSIO0_CH
7/TM3/INT3
6 PB.1/EADCO_CH1/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO
; |PB.O/EADCO_CHO/EBI_ADR9Y/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CHS/PW
MO_BRAKE1
8 PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT
9 PA.10/ACMP1_PO/EBI_nWR/USCIO_DAT0/BPWMO_CH1/TM1_EXT
10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_nCSO/TAMPERO
13 Veat
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4/X32_IN/JEADCO_ST
15 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
16 |PF.3/EBI_nCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
17 |PF.2/EBI_nCS1/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
18 |PC.7/EBI_AD9/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3
19 |PC.6/EBI_AD8/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2
20 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
21 |PA.6/EBI_AD6/UARTO_RXD/I12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
22 |Vss
23 VDD
24 |PD.15/PSIO0_CH7/PWMO_CH5/TM3/INT1
25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
26 PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P
WMO_CH1
27 PA.3/QSPI0_SS/SPI0_SS/SCO0_PWR/12C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTL0/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
28
H2/PWMO_CH3
b9 |PA-LIQSPIO_MISOO/SPI0_MISO/SCO_DAT/UARTO_TXD/UARTL_nCTS/PSIO0_CH6/USCI2_DATO/BPWMO_CHL/PW
MO_CH4
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PA.0/QSPI0_MOSI0/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW

30 MO_CH5

31 |Vooo
NRESET

32 Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

33 Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

34 PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK

Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

35 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/12C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

37 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

38 |PC.2/EBI_AD2/QSPI0O_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

40 |PC.0/EBI_ADO/QSPIO_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/USCI1_CTLO/UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK/UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO0/SPIO_MISO

44 |PD.0/EBI_AD13/USCIO_CLK/SPIO_MOSI/TM2

45 |PA.12/12C1_SCL/USCI2_DAT1/PSIO0_CH4/BPWM1_CH2

46 |PA.13/12C1_SDA/USCI2_DATO/PSIO0_CH5/BPWM1_CH3

47 |PA.14/UARTO_TXD/USCI2_CLK/PSIO0_CH6/BPWM1_CH4

48 |PA.15/UARTO_RXD/USCI2_CTL1/PSIO0_CH7/BPWM1_CH5

49 |Vss

50 |LDO_CAP

51 |V

52 |PC.14/EBI_AD11/SPIO_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

53 RAKE1

54 |PB.14/EADCO_CH14/EBI_AD13/SPIO_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

5 | chammz_EXT

PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_

56 CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |AVss

60 |PB.11/EADCO_CH11/EBI_ADR16/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO
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61 |PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

62 |PB.9/EADCO_CHY/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

63 |PB.8/EADCO_CHS/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1 nRTS/I2C1_SMBSUS/BPWM1_CH3

PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

64 Irs/acmPo_O

Table 4.1-9 M251SE3AE Multi-function Pin Table
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Figure 4.1-17 M251SG6AE Multi-function Pin Diagram
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Pin |M251SG6AE Pin Function
1 PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN
T4/ACMP1_O
2 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/12C0_SCL/USCI1_CTLO/SCO0_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXDI/T
MO/INTO
3 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
4 |PB-3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCIL_DATL/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2
5 PB.2/EADCO_CH2/ACMPQO_P1/OPAO0_O/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMOQ_CH3/P
SIO0_CH7/TM3/INT3
6 PB.1/EADCO_CH1/OPAO_N/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEOQO
; |PB.O/EADCO_CHO/OPAO_P/EBI_ADRO/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CHS/PWM1_
CH5/PWMO0_BRAKE1
8 PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT
9 PA.10/ACMP1_PO/EBI_nWR/USCIO_DAT0/BPWMO_CH1/TM1_EXT/DACO_ST
10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_nCSO/TAMPERO
13 Veat
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4/X32_IN/JEADCO_ST
15 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
16 |PF.3/EBI_nCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
17 |PF.2/EBI_nCS1/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
18 |PC.7/EBI_AD9/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3
19 |PC.6/EBI_AD8/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2
20 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
21 |PA.6/EBI_AD6/UARTO_RXD/I12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
22 |Vss
23 VDD
24 |PD.15/PSIO0_CH7/PWMO_CH5/TM3/INT1
25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
26 PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P
WMO_CH1
27 PA.3/QSPI0_SS/SPI0_SS/SCO0_PWR/12C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTL0/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0O_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
28
H2/PWMO_CH3
b9 |PA-LIQSPIO_MISOO/SPI0_MISO/SCO_DAT/UARTO_TXD/UARTL_nCTS/PSIO0_CH6/USCI2_DATO/BPWMO_CHL/PW
MO_CH4
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PA.0/QSPI0_MOSI0/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW

30 MO_CH5/DACO_ST

31 |Vooio
nRESET

32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO0/ICE_DAT

33
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK

34

Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

35 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/12C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

37 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

38 |PC.2/EBI_AD2/QSPI0O_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

40 |PC.0/EBI_ADO/QSPIO_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/USCI1_CTLO/UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK/UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO0/SPIO_MISO

44 |PD.0/EBI_AD13/USCIO_CLK/SPIO_MOSI/TM2

45 |PA.12/12C1_SCL/USCI2_DAT1/PSIO0_CH4/BPWM1_CH2

46 |PA.13/12C1_SDA/USCI2_DATO/PSIO0_CH5/BPWM1_CH3

47 |PA.14/UARTO_TXD/USCI2_CLK/PSIO0_CH6/BPWM1_CH4

48 |PA.15/UARTO_RXD/USCI2_CTL1/PSIO0_CH7/BPWM1_CH5

49 |Vss

50 |LDO_CAP

51 |V

52 |PC.14/EBI_AD11/SPIO_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

53 RAKE1

54 |PB.14/EADCO_CH14/EBI_AD13/SPIO_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

5 | chammz_EXT

PB.12/EADCO_CH12/DACO_OUT/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_

56 CH3/PWM1_CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |AVss

60 |PB.11/EADCO_CH11/EBI_ADR16/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO
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61 |PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

62 |PB.9/EADCO_CHY/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

63 |PB.8/EADCO_CHS/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1 nRTS/I2C1_SMBSUS/BPWM1_CH3

PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

64 Irs/acmPo_O

Table 4.1-10 M251SG6AE Multi-function Pin Table
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4.1.2.6 M251 Series LQFP 128-Pin Multi-function Pin Diagram
Corresponding Part Number: M251KE3AE, M251KG3AE

M251KE3AE

LQFP128

Figure 4.1-18 M251KE3AE Multi-function Pin Diagram
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Pin |M251KE3AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I2C0O_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXD/T

MO/INTO

, |PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CHS/UART2_RXD
[TML/INTL

3 |PB:3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCIL_DATL/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEQ/TM2/INT2

4 |PB:2[EADCO_CH2/ACMPO_P1/EBI_ADR3/12C1_SDA/UARTL_RXD/USCIL_DAT0/SCO_PWR/PWMO_CH3/PSIO0_CH

7ITM3/INT3

5 |PC.12/EBI_ADR4/UARTO_TXD/I2CO_SCL/SCO_nCD/PWM1_CHO/ACMPO_O

6 |PC.11/EBI_ADRS/UARTO_RXD/I2CO_SDA/PWM1_CH1/ACMPL_O

7 |PC.10/EBI_ADR6/PWM1_CH2

8 |PC.9/EBI_ADR7/PWM1_CH3

PB.1/EADCO_CH1/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO

PB.O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PW

10 MO_BRAKEL1

11 |Vss

12 Voo

13 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT

14 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CHL1/TM1_EXT

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4

17 [NC

18 |PD.12/EBI_nCS0/UART2_RXD/BPWMO_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_NnCS1/UART1_TXD

20 |PD.10/EBI_nCS2/UART1_RXD

21 |NC
22 |NC
23 |NC
24 |NC
25 |NC
26 |NC
27 INC

28 |PF.7/EBI_ADR18/SCO_DAT/SPIO_MISO

29 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_nCSO/TAMPERO

30  |Vear

31 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST

32 |PF.4/JUART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO_CH5/X32_OUT
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33 |NC
34 |NC
35 |NC
36 |NC

37 |PF.3/EBI_NCSO/UARTO_TXD/I2C0_SCL/XT1_IN/BPWM1_CHO

38 |PF.2/EBI_NCS1/UARTO_RXD/I2C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

39 |NC

40 |[NC

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD/PWMO_CHO/PWMO_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD/PWMO0_CH1/PWMO_BRAKE1

43 |PE.10/EBI_ADR12/USCI1_DATO0/PWMO_CH2/PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART1_nCTS/PWMO_CH3/PWM1_BRAKE1

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS/PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL/UART1_TXD/PWMO0_CH5/PWM1_CHO/BPWM1_CH5

47 |PC.8/EBI_ADR16/I2C0_SDA/UART1_RXD/PWM1_CH1/BPWM1_CH4

48 |PC.7/EBI_AD9/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO

52 |Vss

53 VDD

54 |PD.15/PSIO0_CH7/PWMO_CH5/TM3/INT1

55 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0O_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nNRTS/UARTO_RXD/I2C0O_SDA/USCI2_CTL1/BPWMO0_CH4/P

56 lwmo_cH1

5, |PA.3/QSPIO_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCLIPSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UARTL_RXD/I2C1_SDA/PSIO0_CHS5/USCI2_CLK/BPWMO_C

58 _ = _ = - = _ - _
H2/PWMO_CH3

co | PA-LIQSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
M0_CHa

s0|PA-OIQSPIO_MOSIO/SPI0_MOSISCO_CLK/UARTO_RXD/UART1_NRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
M0_CHS

61 VDD|O

62 |PE.14/EBI_AD8/UART2_TXD/PSIO0_CHO

63 |PE.15/EBI_AD9/UART2_RXD/PSIO0_CH1

nRESET
64
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.
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PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

65
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
66
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

67 |PD.9/EBI_AD7/UART2_nCTS/PSIO0_CH2

68 |PD.8/EBI_AD6/UART2_nRTS/PSIO0_CH3

69 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/12C1_SCL/PWM1_CHO/PSIO0_CHO

70 |PC.4/EBI_AD4/QSPI0_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

71 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

72 |PC.2/EBI_AD2/QSPI0_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

73 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

74 |PC.0/EBI_ADO/QSPI0O_MOSIO/UART2_RXD/12C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

75 |Vss
76 |Vop
77 INC
78 |NC
79 |NC
80 |NC
81 |NC
82 |NC
83 |NC

84 |PD.7/UARTL_TXD/I2CO_SCL/USCI1_CLK/PSIO0_CH4

85 |PD.6/UARTL_RXD/I2CO_SDA/USCI1_DAT1/PSIO0_CH5

86 |PD.5/12C1_SCL/USCI1_DATO0/PSIO0_CH6

87 |PD.4/USCIO_CTLO/I2C1_SDA/USCI1_CTL1/PSIO0_CH7

88 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/USCI1_CTLO/UARTO_TXD

89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0O_CLK/UARTO_RXD

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

91 |PD.O/EBI_AD13/USCIO_CLK/SPIO_MOSI/TM2

92 |PD.13/EBI_AD10/SPIO_I2SMCLK/USCI2_CTLO

93 |PA.12/12C1_SCL/USCI2_DAT1/PSIO0_CH4/BPWM1_CH2

94 |PA.13/12C1_SDA/USCI2_DATO/PSIO0_CH5/BPWM1_CH3

95 |PA.14/UARTO_TXD/USCI2_CLK/PSIO0_CH6/BPWM1_CH4

96 |[PA.15/UARTO_RXD/USCI2_CTL1/PSIO0_CH7/BPWM1_CH5

97 |PE.7/PSIO0_CHO/PWMO_CHO/BPWMO_CH5

98 |PE.6/SC0O_nCD/USCIO_CTLO/PSIO0_CH1/PWMO_CH1/BPWMO_CH4
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99 |PE.5/EBI_nRD/SCO_PWR/USCIO_CTL1/PSIO0_CH2/PWMO_CH2/BPWMO_CH3

100 |PE.4/EBI_nWR/SCO_RST/USCIO_DAT1/PSIO0_CH3/PWMO_CH3/BPWMO0_CH2

101 |PE.3/EBI_MCLK/SCO_DAT/USCIO_DATO/PWMO_CH4/BPWMO_CH1

102 |PE.2/EBI_ALE/SCO_CLK/USCIO_CLK/USCI2_CTLO/PWMO_CH5/BPWMO_CHO

103 |NC

104 [NC

105 |PE.1/EBI_AD10/QSPIO_MISO0/I2C1_SCL/USCI2_DAT1

106 |PE.O/EBI_AD11/QSPI0_MOSI0/I2C1_SDA/USCI2_DATO

107 [NC

108 |NC

109 [NC

110 |NC

111 |NC

112 |Vss

113 [LDO_CAP

114 |Vop

115 |PC.14/EBI_AD11/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

116 RAKE1

117 |PB.14/EADCO_CH14/EBI_AD13/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

18 | cHomM2_EXT

PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_

119 | chamms_ExT

120 |AVpp

121 |Vrere

122 |AVss

123 |PB.11/EADCO_CH11/EBI_ADR16/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO

124 |PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

125 |PB.9/EADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

126 |PB.8/EADCO_CHS/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/I2C1_SMBSUS/BPWM1_CH3

PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

127 \15/acmP0_O

PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN

128 \14/ACMPL O

Table 4.1-11 M251KE3AE Multi-function Pin Table
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Figure 4.1-19 M251KG6AE Multi-function Pin Diagram
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Pin |M251KG6AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I2C0O_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXD/T

MO/INTO

, |PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CHS/UART2_RXD
[TML/INTL

3 |PB:3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCIL_DATL/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEQ/TM2/INT2

4 |PB:2/[EADCO_CH2/ACMPO_P1/OPAO_O/EBI_ADR3/I2C1_SDA/UART1_RXD/USCI1_DATO/SCO_PWR/PWMO_CH3/P

SIO0_CH7/TM3/INT3

5 |PC.12/EBI_ADR4/UARTO_TXD/I2CO_SCL/SCO_nCD/PWM1_CHO/ACMPO_O

6 |PC.11/EBI_ADRS/UARTO_RXD/I2CO_SDA/PWM1_CH1/ACMPL_O

7 |PC.10/EBI_ADR6/PWM1_CH2

8 |PC.9/EBI_ADR7/PWM1_CH3

PB.1/EADCO_CH1/OPAO_N/EBI_ADR8/UART2_TXD/USCI1_CLK/12C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH

9 |4/PWMO_BRAKEO

10 |PB.O/EADCO_CHO/OPAO_P/EBI_ADRY/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPIO_MOSIL/PWMO_CH5/PWM1_
CH5/PWMO_BRAKE1L

11 |Ves

12 |Voo

13 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT

14 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CH1/TM1_EXT/DACO_ST

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4

17 [NC

18 |PD.12/EBI_nCS0/UART2_RXD/BPWMO_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_NnCS1/UART1_TXD

20 |PD.10/EBI_nCS2/UART1_RXD

21 |NC
22 |NC
23 |NC
24 |NC
25 |NC
26 |NC
27 INC

28 |PF.7/EBI_ADR18/SCO_DAT/SPIO_MISO

29 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_nCSO/TAMPERO

30  |Vear

31 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST

32 |PF.4/JUART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO_CH5/X32_OUT
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33 |NC
34 |NC
35 |NC
36 |NC

37 |PF.3/EBI_NCSO/UARTO_TXD/I2C0_SCL/XT1_IN/BPWM1_CHO

38 |PF.2/EBI_NCS1/UARTO_RXD/I2C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

39 |NC

40 |[NC

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD/PWMO_CHO/PWMO_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD/PWMO0_CH1/PWMO_BRAKE1

43 |PE.10/EBI_ADR12/USCI1_DATO0/PWMO_CH2/PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART1_nCTS/PWMO_CH3/PWM1_BRAKE1

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS/PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL/UART1_TXD/PWMO0_CH5/PWM1_CHO/BPWM1_CH5

47 |PC.8/EBI_ADR16/I2C0_SDA/UART1_RXD/PWM1_CH1/BPWM1_CH4

48 |PC.7/EBI_AD9/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO

52 |Vss

53 VDD

54 |PD.15/PSIO0_CH7/PWMO_CH5/TM3/INT1

55 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0O_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nNRTS/UARTO_RXD/I2C0O_SDA/USCI2_CTL1/BPWMO0_CH4/P

56 lwmo_cH1

5, |PA.3/QSPIO_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCLIPSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UARTL_RXD/I2C1_SDA/PSIO0_CHS5/USCI2_CLK/BPWMO_C

58 _ = _ = - = _ - _
H2/PWMO_CH3

co | PA-LIQSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
M0_CHa

s0|PA-OIQSPIO_MOSIO/SPI0_MOSISCO_CLK/UARTO_RXD/UART1_NRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
MO_CHS/DACO_ST

61 |Vopio

62 |PE.14/EBI_AD8/UART2_TXD/PSIO0_CHO

63 |PE.15/EBI_AD9/UART2_RXD/PSIO0_CH1

nRESET
64
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.
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PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

65
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
66
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

67 |PD.9/EBI_AD7/UART2_nCTS/PSIO0_CH2

68 |PD.8/EBI_AD6/UART2_nRTS/PSIO0_CH3

69 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/12C1_SCL/PWM1_CHO/PSIO0_CHO

70 |PC.4/EBI_AD4/QSPI0_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

71 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

72 |PC.2/EBI_AD2/QSPI0_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

73 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

74 |PC.0/EBI_ADO/QSPI0O_MOSIO/UART2_RXD/12C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

75 |Vss
76 |Vop
77 INC
78 |NC
79 |NC
80 |NC
81 |NC
82 |NC
83 |NC

84 |PD.7/UARTL_TXD/I2CO_SCL/USCI1_CLK/PSIO0_CH4

85 |PD.6/UARTL_RXD/I2CO_SDA/USCI1_DAT1/PSIO0_CH5

86 |PD.5/12C1_SCL/USCI1_DATO0/PSIO0_CH6

87 |PD.4/USCIO_CTLO/I2C1_SDA/USCI1_CTL1/PSIO0_CH7

88 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/USCI1_CTLO/UARTO_TXD

89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0O_CLK/UARTO_RXD

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

91 |PD.O/EBI_AD13/USCIO_CLK/SPIO_MOSI/TM2

92 |PD.13/EBI_AD10/SPIO_I2SMCLK/USCI2_CTLO

93 |PA.12/12C1_SCL/USCI2_DAT1/PSIO0_CH4/BPWM1_CH2

94 |PA.13/12C1_SDA/USCI2_DATO/PSIO0_CH5/BPWM1_CH3

95 |PA.14/UARTO_TXD/USCI2_CLK/PSIO0_CH6/BPWM1_CH4

96 |[PA.15/UARTO_RXD/USCI2_CTL1/PSIO0_CH7/BPWM1_CH5

97 |PE.7/PSIO0_CHO/PWMO_CHO/BPWMO_CH5

98 |PE.6/SC0O_nCD/USCIO_CTLO/PSIO0_CH1/PWMO_CH1/BPWMO_CH4
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99 |PE.5/EBI_nRD/SCO_PWR/USCIO_CTL1/PSIO0_CH2/PWMO_CH2/BPWMO_CH3

100 |PE.4/EBI_nWR/SCO_RST/USCIO_DAT1/PSIO0_CH3/PWMO_CH3/BPWMO0_CH2

101 |PE.3/EBI_MCLK/SCO_DAT/USCIO_DATO/PWMO_CH4/BPWMO_CH1

102 |PE.2/EBI_ALE/SCO_CLK/USCIO_CLK/USCI2_CTLO/PWMO_CH5/BPWMO_CHO

103 |NC

104 [NC

105 |PE.1/EBI_AD10/QSPIO_MISO0/I2C1_SCL/USCI2_DAT1

106 |PE.O/EBI_AD11/QSPI0_MOSI0/I2C1_SDA/USCI2_DATO

107 [NC

108 |NC

109 [NC

110 |NC

111 |NC

112 |Vss

113 [LDO_CAP

114 |Vop

115 |PC.14/EBI_AD11/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

116 RAKE1

117 |PB.14/EADCO_CH14/EBI_AD13/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

18 | cHomM2_EXT

PB.12/EADCO_CH12/DACO_OUT/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIOO0_

119 | cHapwM1_CH3TM3_EXT

120 |AVpp

121 |Vrere

122 |AVss

123 |PB.11/EADCO_CH11/EBI_ADR16/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO

124 |PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

125 |PB.9/EADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

126 |PB.8/EADCO_CHS/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/I2C1_SMBSUS/BPWM1_CH3

PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

127 \15/acmP0_O

PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN

128 \14/ACMPL O

Table 4.1-12 M251KG6AE Multi-function Pin Table
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4.1.3 M252 Series Pin Diagram

4.1.3.1 M252 Series TSSOP 20-Pin Diagram
Corresponding Part Number: M252FC2AE

USB_D- ® USB_VBUS
USB_D+ PF.1
USB_VDD33_CAP PF.0
VSS — NRESET
LDO_CAP % PA.O
Voo [[6] % PA.1
PB.14 B PA.2
PB.13 PA.3
PB.12 [g] PF.2
AVpp PF.3

Figure 4.1-20 M252 Series TSSOP 20-pin Diagram

4.1.3.2 M252 Series TSSOP 28-Pin Diagram
Corresponding Part Number: M252EC2AE

USB_VBUS PC.0

N

USB_D- 27] PC.1

N

USB_D+ PF.1

N

USB_VDD33_CAP PF.0

N

Ves NRESET

LDO_CAP 73] PAO
Voo PA.1

PB.14 PA.2

EEEREEEEREREEEREE

8¢d0SSL1

PB.13 20] PA3

PB.12 PF.2

i

AVpp PF.3

|
|

PB.0

-
-

PB.5
PB.4 [1 16] PB.1

PB.2

I

Bl L Rl Bl [l el Rl H o o [ W[

PB.3

I

Figure 4.1-21 M252 Series TSSOP 28-pin Diagram
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4.1.3.3 M252 Series QFN 33-Pin Diagram
Corresponding Part Number: M252ZD2AE, M252ZC2AE

[a
<
QI
™
[se] wn
(m) ]
o + M
> 0 0 >
| | | |
M momnmm©S .
N 0w N n O O w
jEn I R B B o T e N o B
RN R 2=
Vss |25 oo nRESET
_____ Top transparent view
LDO_CAP |[26: Vbbio
Voo 27! PA.O
PB.15 |28! | PA.1
o QFN33
PB.14 |29} ! PA.2
PB.13 |30 PA.3
PB.12 [31] * PF.2
33VSS
AVDD 132; fmommmmmmmmommmoooooes PF.3
@ o el e
N < O N — O 1 <
N 0o MM O N MM W W
[a W o T o W o W W a W o M o
l Vbpio power domain

Figure 4.1-22 M252 Series QFN 33-pin Diagram
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4.1.3.4 M252 Series LQFP 48-Pin Diagram
Corresponding Part Number: M252L G6AE, M252L E3AE, M252LD2AE, M252L C2AE

o
<

©

™

0 (%]

o} -]

QO + . m

> 0 o >

0 onoono - N e - o
W NN NoOO0O0O0O0O0 W W
D> >O>5aaoaoaoaao o

Ves [ nRESET
LDO_CAP [ Vbbio
Voo [] PA.O
PC.14 [ PA.1
PB.15 [] PA.2
PB.14 [] LQFP48 PA.3
PB.13 [] PA.4
PB.12 [ PA.5
AVpp [ PA.6
AVgs [ PA.7
PB.7 [ PF.2
PB.6 [] PF.3

N ¥~ M N - O - O O ® 1D <
m moom@omma@ M o< < LW
D.D.D.D.D.D.EED.D_D.D.

] Vbpio power domain

Figure 4.1-23 M252 Series LQFP 48-pin Diagram

Apr. 19, 2022 Page 123 of 1462 Rev 2.02



NUVOTOoON M251/M252/M254/M256/M258 Series
—

4.1.3.5 M252 Series LQFP 64-Pin Diagram
Corresponding Part Number: M252SD2AE, M252SC2AE

o
<
%)
t’)l
[s2] [72]
[m] 2
o + M
S oo S
R I - R R
N NN aoo0oo00o000 000w w
s T e e o T o T o T o T o T o T O o T a T N o
I00AI0000000annr
~ < < < < < < < < (3] o [3e} o el o o
Vss |49 32 nRESET
LDO_CAP [ |50 31 Vbpio
Voo [ 51 30 PA.O
PC.14 [ 52 29 PA.1
PB.15 []53 28 PA.2
PB.14 [54 27 PA.3
PB.13 [|55 26 PA.4
PB.12 []56 25 PA.5
AVpp []57 LQFP64 241 PD.15
AVss [ 59 221 Vsg
PB.11 [ 60 211 PASG
PB.10 []6t 201 PA7
PB.O [ |62 19 ] PC6
PB.8 |63 181 PC.7
g7 o« @ 1701 PF2
o — o o < wn ©
- N ® ¥ 1D © N 0 O v - v = = = v
© ¥ MmN T O - 90 KO T NSO
S I S
5 Vooio power domain

Figure 4.1-24 M252 Series LQFP 64-pin Diagram without Vsar
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Corresponding Part Number: M252SG6AE, M252SE3AE

o

<

)

ml

[s2] on

[a)] 2

o + M

> Qo 00 >

A - R - R R

N NN noo0o00000 000w W

e e L o T o T T o T o T o T o T a T T T a e

2T L€ LR IQLPI T LRy IE 8B IS
Ves [ 49 32 nRESET

LDO_CAP [ 150 31 Vobio

Vbp 151 30 PA.O
PC.14 [ 52 29 PA1
PB.15 []53 28 PA.2
PB.14 [54 27 PA.3
PB.13 [ 55 26 PA.4
PB.12 [ |56 L FP64 25 PA.5
AVpp []57 Q 24 PD.15
Vree [ 58 231 Vpp
AVes [ 59 2] Ve
PB.11 []60 211 PASG
PB.10 []6t 201 PA7
PB.O [ |62 19 ] PC6
PB.8 |63 18] PC.7
g7 o« @ 1701 PF2

- N m e o ~N® o 2 5 22 32

© ¥ M AN OO0 Q £y ®

- T o
EEEEEEEE§§§&>'¢&&
Vbpio power domain
Vgar power domain

Figure 4.1-25 M252 Series LQFP 64-pin Diagram with Vear
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4.1.3.6 M252 Series LQFP 128-Pin Diagram
Corresponding Part Number: M252KG6AE, M252KE3AE

o
<
3
m\
(3] [2]
[a) 2
S&a 8
Do nod o a0t nen O - N mTw® e Qg
OO O NOo00000000000000O0O 8 800000000 W W
DD 2O2>2ooaoo0oo0oo0oO00000Z2ZZ2 22222 >>0000000000
1000000000 0000n0I0nn000nnn;
2 %33 5552 353823333 B RRERARNRERBIEL S B
PE7 97 64 nRESET
PE6 198 63 PE.15
PE5 [ 99 62 PE.14
PE4 [ 100 61 Vooio
PE3 [ 101 60 PAO
PE2 102 59 PA.1
NC [ 103 58 PA2
NC [ 104 57 PA.3
PE1 1105 56 PA4
PE.O 1106 55 PAS
NC 107 541 PD.15
NC [ 108 537 Voo
NC [ 109 5207 Ves
NC [ 110 511 PA6
NC 111 501 PA7
Ves [ 112 LQFP128 491 PC.6
LDO_CAP [ 113 s pe7
Voo [ 114 4773 PC8
PC.14 [ 115 46 PE.13
PB.15 [ 116 451 PE.12
PB.14 |17 441 PEA1
PB.13 [ 118 431 PE.10
PB.12 [ 119 421 PE9
AVpp [ 120 41 PES
Vege [ 121 401 NC
AVgs [ 122 391 NC
PB.11 [ 123 38 PF.2
PB.10 124 377 PF3
PBY 1125 36 NC
PB.8 12 37 NC
pB7 127 31 NC
— =

PB.6

128 . 33

C AN e ebonrmoe 2T 82 FTRer e S E¥RIRERBRIY 5 N

JUUnuoooonoonooooiouivu 000U N ETE

YT O NAN- O O g 3T 200N 200000000 £

P e fEcoofBE>>c48d*55a°%% =St
o oo o o o oo

Vpbpio power domain

Vgat power domain

Figure 4.1-26 M252 Series LQFP 128-pin Diagram
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4.1.4 M252 Series Multi-function Pin Diagram

4.1.4.1 M252 Series TSSOP 20-Pin Multi-function Pin Diagram
Corresponding Part Number: M252FC2AE

M252FC2AE

usB D- [T] @ [20] USB_VBUS
USB_D+ [Z] [79] PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK
USB_VDD33_CAP [3] [78] PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/ICE_DAT
Vss (2] — [17] nRESET
LDO_CAP [&] % [76] PA.0/SCO_CLK/UARTO_RXD/UART1_nRTS / PWMO_CH5
Voo 5] % [75] PA.1/SCO_DAT/UARTO_TXD / UART1_nCTS / PWMO_CH4
CLKO / TM1_EXT / PWM1_CH1/ UARTO_nRTS / USCIO_DAT1 / EADCO_CH14 / PB.14 [T ] [7a] PA.2/SCO_RST/I2C0_SMBSUS / UART1_RXD /12C1_SDA/ PWMO_CH3
TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / EADCO_CH13/PB.13 [&] [13] PA.3/SCO_PWR/I2C0_SMBAL / UART1_TXD/12C1_SCL / PWMO_CH2 / CLKO / PWM1_BRAKE1
TM3_EXT / PWM1_CH3 / UARTO_RXD / USCIO_CLK / EADCO_CH12/PB.12 [g] [72] PF.2/UARTO_RXD/I2C0_SDA/XT1_OUT
AVoo [0 [11] PF.3/UARTO_TXD/I2C0_SCL/XT1_IN

Figure 4.1-27 M252FC2AE Function Pin Diagram
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Pin |M252FC2AE Pin Function

1 |UsB_D-

2 |USB_D+

3 |usB_vDD33_CAP

4 |Vss
5 |LDO_CAP
6 [Voo

7 |PB.14/EADCO_CH14/USCIO_DAT1/UARTO_nRTS/PWM1_CH1/TM1_EXT/CLKO

8 |PB.13/EADCO_CH13/USCIO_DATO/UARTO_TXD/PWM1_CH2/TM2_EXT

9 |PB.12/EADCO_CH12/USCIO_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT

10 |AVpp

11 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN

12 |PF.2/UARTO_RXD/12C0_SDA/QSPIO0_CLK/XT1_OUT

13 |PA.3/QSPI0_SS/SCO0_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PWMO_CH2/CLKO/PWM1_BRAKE1

14 |PA.2/QSPI0_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/PWMO_CH3

15 |PA.1/QSPIO_MISO0/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO_CH4

16 |PA.0/QSPI0O_MOSIO/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5

NRESET

u Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/ICE_DAT

18 Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

19 PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/ICE_CLK

Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

20 |USB_VBUS

Table 4.1-13 M252FC2AE Multi-function Pin Table
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4.1.4.2 M252 Series TSSOP 28-Pin Multi-function Pin Diagram
Corresponding Part Number: M252EC2AE

M251/M252/M254/M256/M258 Series

M252EC2AE

UsB_VBUS
USB_D-

USB_D+

USB_VDD33_CAP

Vss

LDO_CAP

Voo

CLKO / TM1_EXT / PWM1_CH1/ UARTO_NRTS / USCIO_DAT1/ EADCO_CH14/ PB.14

TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / EADCO_CH13 / PB.13

TM3_EXT / PWM1_CH3 / UARTO_RXD / USCIO_CLK / EADCO_CH12 / PB.12

AVoo

INTO/ TMO / PWMO_CHO / SCO_CLK / 12C0_SCL / EADCO_CHS / PB.5

INT1/TM1/PWMO_CH1 / SCO_DAT / 12C0_SDA / EADCO_CH4 / PB.4

INT2/ TM2 / PWMO_BRAKEO / PWMO_CH2 / SCO_RST / UART1_TXD / 12C1_SCL / EADCO_CH3 / PB.3

B B E B HEEFHHEFNH

82d0OSSL

PC.0/12C0_SDA / PWM1_CHS

PC.1/12C0_SCL / PWM1_CH4

PF.1/UART1_RXD /12C1_SDA / UARTO_RXD / ICE_CLK

PF.0/UART1_TXD / 12C1_SCL / UARTO_TXD / ICE_DAT

NRESET

PA.0/SCO_CLK / UARTO_RXD / UARTL_nRTS / PWMO_CHS

PA.1/SCO_DAT / UARTO_TXD / UART1_nCTS / PWMO_CH4

PA.2/ SCO_RST/12C0_SMBSUS / UART1_RXD / 12C1_SDA / PWMO_CH3
PA.3/SCO_PWR / 12C0_SMBAL / UARTL_TXD / 12C1_SCL / PWMO_CH2 / CLKO / PWM1_BRAKEL
PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT

PF.3/UARTO_TXD / 12C0_SCL / XTL_IN

PB.0/EADCO_CHO/12C1_SDA / PWMO_CHS / PWM1_CHS / PWMO_BRAKEL
PB.1/EADCO_CH1/12C1_SCL / PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEQ
PB.2/EADCO_CH2/12C1_SDA/ UART1_RXD / SCO_PWR / PWMO_CH3 / TM3/ INT3

Apr. 19, 2022
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Pin |M252EC2AE Pin Function

1 |UsB_VBUS

2 |usB_b-

3 |usB_D+

4 |usB_vDD33_CAP

5 |Vss
6 |LDO_CAP
7 Voo

8 |PB.14/EADCO_CH14/USCIO_DAT1/UARTO_nRTS/PWM1_CH1/TM1_EXT/CLKO

9 |PB.13/EADCO_CH13/USCIO_DATO/UARTO_TXD/PWM1_CH2/TM2_EXT

10 |PB.12/EADCO_CH12/USCI0_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT

11 |(AVop

12 |PB.5/EADCO_CH5/12C0_SCL/SCO_CLK/PWMO_CHO/TMO/INTO

13 |PB.4/EADCO_CH4/12C0_SDA/SCO_DAT/PWMO_CH1/TM1/INT1

14 |PB.3/EADCO_CH3/I2C1_SCL/UART1_TXD/SCO_RST/PWMO0_CH2/PWMO0_BRAKEO/TM2/INT2

15 |PB.2/EADCO_CH2/12C1_SDA/UART1_RXD/SCO_PWR/PWMO_CH3/TM3/INT3

16 |PB.1/EADCO_CH1/I2C1_SCL/QSPIO_MISO1/PWMO0_CH4/PWM1_CH4/PWMO_BRAKEO

17 |PB.0/EADCO_CHO0/12C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE1

18 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN

19 |PF.2/UARTO_RXD/I2CO_SDA/QSPIO_CLK/XT1_OUT

20 |PA.3/QSPIO_SS/SCO_PWR/12C0_SMBAL/UART1_TXD/I2C1_SCL/PWMO0_CH2/CLKO/PWM1_BRAKE1

21 |PA.2/QSPI0_CLK/SCO_RST/I2CO_SMBSUS/UARTL_RXD/I2C1_SDA/PWMO_CH3

22 |PA.1/QSPIO_MISO0/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO_CH4

23 |PA.0/QSPI0O_MOSI0/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5

NRESET

24 Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/ICE_DAT

2 Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

o6 PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/ICE_CLK

Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

27 |PC.1/QSPIO_MISO0/12C0_SCL/PWM1_CH4

28 |PC.0/QSPIO_MOSI0/I2C0_SDA/PWMZL_CH5

Table 4.1-14 M252EC2AE Multi-function Pin Table
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4.1.4.3 M252 Series QFN 33-Pin Multi-function Pin Diagram
Corresponding Part Number: M252ZC2AE, M252ZD2AE

Vss

LDO_CAP

Voo

PWMO_BRAKE1 / TMO_EXT / PWM1_CHO / UARTO_nCTS / USCIO_CTL1/ EADCO_CH15/ PB.15
CLKO/TM1_EXT /PWM1_CH1/UARTO_nRTS / USCIO_DAT1/EADCO_CH14 / PB.14
TM2_EXT / PWM1_CH2 / UARTO_TXD / USCI0O_DATO / EADCO_CH13/PB.13

TM3_EXT / PWM1_CH3/UARTO_RXD / USCIO_CLK / EADCO_CH12/PB.12

AVoo

USB_VDD33_CAP

USB_D+

USB_D-

PC.1/QSPI0_MISO0 / 12C0_SCL / PWM1_CH4

USB_VBUS

PC.0/QSPI0_MOSIO / 12C0_SDA / PWM1_CH5

PF.0/UART1_TXD/12C1_SCL / UARTO_TXD / ICE_DAT

PF.1/UART1_RXD/12C1_SDA / UARTO_RXD / ICE_CLK

Top transparent view

QFN33

INTO / TMO / PWMO_CHO / SCO_CLK / 12C0_SCL / EADCO_CH5 / PB.5

INT1/TM1/PWMO_CH1/SCO_DAT / 12C0_SDA / EADCO_CH4 / PB.4

INT2/ TM2 / PWMO_BRAKEO / PWMO_CH2 / SCO_RST / UART1_TXD / 12C1_SCL / EADCO_CH3/ PB.3

INT3/ TM3 / PWMO_CH3 / SCO_PWR / UART1_RXD / 12C1_SDA / EADCO_CH2 / PB.2

PWMO_BRAKEO / PWM1_CH4 / PWMO_CH4 / QSPI0_MISO1/12C1_SCL / EADCO_CH1 / PB.1

PWMO_BRAKE1/ PWM1_CH5 / PWMO_CH5 / QSPI0_MOSI1/12C1_SDA / EADCO_CHO / PB.0

EADCO_ST / X32_IN / PWMO_CHO / PF.5

X32_OUT / PWMO_CH1/PF.4

nRESET

Vooio

PA.0/QSPIO_MOSIO / SCO_CLK / UARTO_RXD / UART1_nRTS / PWMO_CHS5

PA.1/QSPIO_MISO0 / SCO_DAT / UARTO_TXD / UART1_nCTS / PWMO_CH4
PA.2/QSPI0_CLK/SCO_RST/12C0_SMBSUS / UART1_RXD / 12C1_SDA / PWMO0_CH3
PA.3/QSPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD /12C1_SCL / PWMO0_CH2 / CLKO / PWM1_BRAKE1
PF.2/ UARTO_RXD /12C0_SDA / QSPI0_CLK / XT1_OUT

PF.3/UARTO_TXD /12C0_SCL / XT1_IN

Figure 4.1-29 M252ZC2AE Function Pin Diagram
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Pin [M252ZC2AE Pin Function
1 |PB.5/EADCO_CH5/12C0_SCL/SCO_CLK/PWMO_CHO/TMO/INTO
2 |PB.4/EADCO_CH4/12C0_SDA/SCO_DAT/PWMO_CH1/TM1/INT1
3 |PB.3/EADCO_CH3/I2C1_SCL/UART1_TXD/SCO_RST/PWMO0_CH2/PWM0_BRAKEO/TM2/INT2
4 |PB.2/EADCO_CH2/I2C1_SDA/UART1_RXD/SCO_PWR/PWMO_CH3/TM3/INT3
5 |PB.1/EADCO_CH1/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO
6 |PB.O/EADCO_CHO0/I2C1_SDA/QSPIO_MOSI1/PWMO0O_CH5/PWM1_CH5/PWMO_BRAKE1
7 PF.5/PWMO0_CHO0/X32_IN/EADCO_ST
8 |PF.4/PWMO_CH1/X32_OUT
9 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN
10 |PF.2/UARTO_RXD/I12C0_SDA/QSPIO_CLK/XT1_OUT
11 |PA.3/QSPI0_SS/SCO0_PWR/I2CO_SMBAL/UART1_TXD/12C1_SCL/PWMO_CH2/CLKO/PWM1_BRAKE1
12 |PA.2/QSPI0_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/12C1_SDA/PWMO_CH3
13 |PA.1/QSPI0O_MISOO0/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO_CHA4
14 |PA.0/QSPI0_MOSIO/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5
15 |Vobpio
16 NnRESET
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
17 PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/ICE_DAT
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
18 PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/ICE_CLK
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
19 |PC.1/QSPIO_MISOO0/12C0_SCL/PWM1_CH4
20 |PC.0/QSPIO_MOSI0/1I2C0_SDA/PWM1_CH5
21 |USB_VBUS
22 |USB_D-
23 |USB_D+
24 |USB_VDD33_CAP
25 |Vss
26 |LDO_CAP
27 Voo
28 |PB.15/EADCO_CH15/USCIO_CTL1/UARTO_nCTS/PWM1_CHO/TMO_EXT/PWMO_BRAKE1
29 |PB.14/EADCO_CH14/USCI0_DAT1/UARTO_nRTS/PWM1_CH1/TM1_EXT/CLKO
30 |PB.13/EADCO_CH13/USCIO_DATO/UARTO_TXD/PWM1_CH2/TM2_EXT
31 |PB.12/EADCO_CH12/USCIO_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT
32 |AVpp

Table 4.1-15 M252ZC2AE Multi-function Pin Table
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M2527ZD2AE

Vs
LDO_CAP

Voo

PWMO_BRAKE1 / TMO_EXT / PWM1_CHO / PSIO0_CHO / UARTO_nCTS / USCIO_CTL1/ SPI0_SS / EADCO_CH15/ PB.15

CLKO/ TM1_EXT / PWM1_CH1/ PSIO0_CH1/ UARTO_nRTS / USCIO_DAT1/ SPI0O_CLK / EADCO_CH14 / PB.14

TM2_EXT/ PWM1_CH2/ PSIO0_CH2 / UARTO_TXD / USCIO_DATO/ SPI0_MISO / ACMP1_P3/ ACMPO_P3 / EADCO_CH13/PB.13
TM3_EXT / PWM1_CH3 / PSIO0_CH3/ UARTO_RXD / USCIO_CLK / SPI0_MOSI / ACMP1_P2 / ACMPO_P2 | EADCO_CH12 / PB.12
AVoo

USB_VDD33_CAP

PC.1/QSPI0_MISO0 / UART2_TXD / 12C0_SCL / PWM1_CH4 / ACMPO_O

PC.0/ QSPI0_MOSI0 / UART2_RXD /12C0_SDA / PWM1_CHS / ACMP1_O

PF.1/UART1_RXD/12C1_SDA / UARTO_RXD / BPWM1_CH1/ ICE_CLK

PF.0/UART1_TXD / 12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT

INT1/TM1/ UART2_RXD / PWMO_CH1 / SCO_DAT / USCI1_CTL1 / 12C0_SDA / ACMP1_P1 / EADCO_CH4 / PB.4

INTO/ MO/ UART2_TXD / PWMO_CHO / SCO_CLK / USCI1_CTLO/12C0_SCL / ACMP1_N / EADCO_CHS / PB.5

INT3/ TM3/ PWMO_CH3 / SCO_PWR / USCI1_DATO/ UART1_RXD / 12C1_SDA/ ACMPO_P1/ EADCO_CH2 / PB.2

PWMO_BRAKEQ / PWN1_CH4 / PWMO_CH4 / QSPIO_MISO1 / 12C1_SCL / USCI_CLK / UART2_TXD  EADCO_CH1 /PB.1

PWMO_BRAKE 1/ PWN1_CHS / PWMO_CHS / QSPIO_MOSI1 / 12C1_SDA / SPI0_I2SMCLK / UART2_RXD / EADCO_CHO / PB.0

EADCO_ST/X32_IN/ BPWMO_CH4 / PWMO_CHO / UART2_nCTS / UART2_RXD / PF.5

X32_OUT / BPWMO_CHS / PWMO_CH1 / UART2_nRTS / UART2_TXD / PF.4

NRESET
Vooo

PA.0/QSPI0_MOSIO / SPI0_MOS! / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CHS

PA1/QSPI0_MISO0 / SPI0_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1/ PWMO_CH4

PA.2/ QSPIO_CLK / SPI0_CLK / SCO_RST / 12C0_SMBSUS / UART1_RXD / 12C1_SDA | BPWM0_CH2 / PWMO_CH3

PA3/QSPI0_SS / SPI0_SS/SCO_PWR / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 / CLKO / PWM1_BRAKET
PF.2/ UARTO_RXD /12C0_SDA / QSPI0_CLK / XT1_OUT / BPWM1_CH1

PF.3/UARTO_TXD / 12C0_SCL/ XT1_IN / BPWM1_CHO

Figure 4.1-30 M252ZD2A Function Pin Diagram
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Pin [M252ZD2AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/12C0_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO
2 PB.4/EADCO_CH4/ACMP1_P1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1
3 $ZB.3/EADCO_CH3/ACMPO_N/I201_SCL/UART1_TXD/USCIl_DATl/SCO_RST/PWMO_CH2/PWM0_BRAKE0/TM2/IN
4  |PB.2/EADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/TM3/INT3
5 |PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO
6 EB.O/EADCO_CHO/UART2_RXD/SPIO_I25MCLK/I2C1_SDA/QSPIO_MOSI1/PWMO_CH5/PWMl_CH5/PWMO_BRAKE
7 PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO0_CH4/X32_IN/EADCO_ST
8 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO0_CH5/X32_OUT
9 PF.3/UARTO_TXD/I2C0_SCL/XT1_IN/BPWM1_CHO
10 |PF.2/UARTO_RXD/I2CO_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
11 PA.3/QSPIO_SS/SPI0_SS/SCO0_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/BPWMO0_CH3/PWMO0_CH2/CLKO/PWM1
_BRAKE1
12 |PA.2/QSPIO0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO0_CH2/PWMO0_CH3
13 |PA.1/QSPI0O_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO_CH4
14 |PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
15 |Vbpio
NRESET
16
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
v Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
18 Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
19 |PC.1/QSPI0_MISOO/UART2_TXD/I2CO_SCL/PWM1_CH4/ACMPO_O
20 |PC.0/QSPI0O_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/ACMP1_O
21 |USB_VBUS
22 |USB_D-
23 |USB_D+
24 |USB_VDD33_CAP
25 |Vss
26 |LDO_CAP
27 Voo
28 |PB.15/EADCO_CH15/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_BRAKEL
29 |PB.14/EADCO_CH14/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO
30 E;B(lrl3/EADCO_CH13/ACMPO_P3/ACMPl_P3/SPIO_MISO/USCIO_DATO/UARTO_TXD/PSIOO_CH2/PWM1_CH2/TM2_
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PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_CH3/TM3_

81 EXT

32 |AVpp

Table 4.1-16 M252ZD2AE Multi-function Pin Table
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4.1.4.4 M252 Series LQFP 48-Pin Multi-function Pin Diagram
Corresponding Part Number: M252L C2AE, M252LD2AE, M252L E3AE, M252LG6AE

M252LC2AE / M252LD2AE

Ves
LDO_CAP.

Voo

M1/ QSPIO_CLK / USCI0_CTLO / SPIO_IZSMCLK | PC.14.

PWMO_BRAKEL / TMO_EXT / PWML_CHO / PSIO0_CHO | UARTO_NCTS / USCIO_CTL1 / SPI0_SS / EADCO_CHIS / PB.15.

CLKO / TM1_EXT / PWM1_CH1 / PSIO0_CH1/ UARTO_NRTS / USCIO_DAT1/ SPIO_CLK | EADCO_CH14 / PB.14.

TM2_EXT / PWM1_CH2 / PSIO0_CH2 | UARTO_TXD / USCIO_DATO SPIO_MISO | ACMP1_P3 / ACMPO_P3 / EADCO_CHI3/ PB.13
TM3_EXT / PWIL_CH3 / PSIO0_CH3 | UARTO_RXD / USCIO_CLK / SPIO_MOS! / ACMP1_P2 | ACMPO_P2 | EADCO_CH12 / PB.12
AVao

Avss

ACMPO_O /INTS / PWM1_CHa | PWM1_BRAKEO / BPWM1_CH4 | UARTI_TXD | USCI1_DATO / EADCO_CH? / PB.T

ACMP1_O /INT4 / PWM1_CHS | PWM1_BRAKEL / BPWMI_CHS /| UART1_RXD | USCIL_DAT1/ EADCO_CHE / PB.6

MISOD | UART2_TXD / 12C0_SCL / PWM1_CH4 | ACMPO_O

°
g
H
3
2
F
[
H
£
z
8
8
H
£
E
2
8
H

CLK/ UART2_NCTS | 12C0_SMBSUS | PWIML_CH3  PSIO0_CH3

SS/UART2_nRTS /12C0_SMBAL / PWM1_CH2 | PSIOD_CH2

3,
8
2
2
3
H
3
8
g
2
g
£
£
E
3
2
H

oononononnann

%] USB_VDD33_CAP

27 PC2/QSPI0,
5[] PC3/QSPI,

LQFP48

25771 PF.1/UARTL_RXD/12C1_SDA/UARTO_RXD / BPWM1_CH1/ICE_CLK

2571 PF.0/UARTI_TXD12C1_SCL | UARTO_TXD / BPWMI_CHO / ICE_DAT

55 % E BN ERNY

IR IR

1)

INTL/ TML/ UART2_RXD | PWMO_CH1 / SCO_DAT / USCI1_CTL1/12C0_SDA | ACMP1_P1/ EADCO_CHA /PB4 [ 2

INT2 /T2 | PWMO_BRAKEO | PWWMO_CH? | SCO_RST / USCI1_DATL/ UARTL_TXD / I2C1_SCL / ACMPO_N  EADCO_CH3 / PB3 [

INTO/ TMO / UART2_TXD | PWMO_CHO / SCO_CLK / USCI1_CTLO/ 12C0_SCL | ACMP1_N | EADCO_CHS /PBS [ 1

INT3 / TMI3 / PWMO_CH3 / SCO_PWR / USCI1_DATO/ UARTL_RXD/12C1_SDA | ACMPO_P1/EADCO_CH21PB2 [ 4

I0_MISOL /12C1_SCL / USCI1_CLK | UART2_TXD | EADCO_CHL/ PB 5

PWMO_BRAKEO / PWM1_CH4 /| PWMO_CH4 |

Qs

PWMO_BRAKEL / PWM1_CHS | PWHIO_CHS |

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO  PALL [ 7

MOSIL/ 12C1_SDA  SPI0_I2SMCLK / UART2_RXD  EADCO_CHO/PB.0 [ 6

QsPI0_)

TM1_EXT  BPWMO_CHL / USCI0_DATO / ACMP1_PO/ PA10 (5

INT4 / TM3_EXT | BPWMO_CH3 / UARTI_RXD / USCI0_CTLL/PAB [ 10

EADCO_ST/ X32_IN | BPWMO_CHA | PWMO_CHO | UART2_nCTS / UART2_RXD [ PE.S [ 11

X32_OUT / BPWMO_CHS / PWMO_CH1 | UART2_nRTS | UART2_TXD / PF.4 [ 12

PRESET
Vono.

PA0/QSPI0_MOSIO/ SPIO_MOSI/ SCO_CLK / UARTO_RXD | UART_ nRTS / BPWMO_CHO / PWMO_CHS

PA1/QSPI0_MISO0/ SPIO_MISO / SCO_DAT  UARTO_TXD / UART_NCTS / BPWIMO_CHI / PWMO_CHA.

PA2/QSPI0_CLK SPI0_CLK / SCO_RST /12C0_SMBSUS | UART1_RXD /12C1_SDA/ BPWMO_CH2 | PWMO_CH3

PA3/QSPI0_SS / SPI0_SS ( SCO_PWR [ 12C0_SMBAL | UART1_TXD /12C1_SCL/ BPAMO_CH3 | PWMO_CH? | CLKO / PWM1_BRAKEL
PA.4/ QSPI0_MOSIL/ SPIO_I2SMCLK / SCO_nCD / UARTO_NRTS / UARTO_RXD / 12C0_SDA | BPWMO_CH4 / PWMO_CH1
PAS/QSPIO_MISO1/ UARTO_NCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS | PWMO_CHO

PAG/ UARTO_RXD /12C1_SDA/ PWMI_CHS | BPWM1_CH3 /| ACMPI_WILAT | TM3 / INTO

PA7/UARTO_TXD 12C1_SCL | PWML_CH4 | BPWM1_CH2 | ACMPO_WLAT / TM2 [ INTL

PF.2/ UARTO_RXD /12C0_SDA / QSPI0_CLK / XT1_OUT / BPWMI_CH1

PF.3/ UARTO_TXD /12C0_SCL / XTL_IN / BPWM1_CHO

Figure 4.1-31 M252LC2AE/M252LD2AE Function Pin Diagram
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Pin [M252LC2AE/M252LD2AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/12C0_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO
2 PB.4/EADCO_CH4/ACMP1_P1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1
3 $ZB.3/EADCO_CH3/ACMPO_N/I201_SCL/UART1_TXD/USCIl_DATl/SCO_RST/PWMO_CH2/PWM0_BRAKE0/TM2/IN
4  |PB.2/EADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/TM3/INT3
5 |PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO
6 EB.O/EADCO_CHO/UART2_RXD/SPIO_IZSMCLK/I2C1_SDA/QSPIO_MOSI1/PWMO_CH5/PWMl_CH5/PWMO_BRAKE
7 PA.11/ACMPOQ_PO/USCIO_CLK/BPWMO0_CHO/TMO_EXT
8 |PA.10/ACMP1_PO/USCIO_DATO/BPWMO_CH1/TM1_EXT
9 PA.9/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
10 |PA.8/USCI0O_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
11 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4/X32_IN/JEADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_0OUT
13 |PF.3/UARTO_TXD/12C0O_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/UARTO_RXD/12C0_SDA/QSPI0_CLK/XT1_OUT/BPWM1_CH1
15 |PA.7/JUARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
16 |PA.6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
17 |PA.5/QSPI0_MISO1/UARTO_NnCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO_CHO
18 |PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO0_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/BPWMO_CH4/PWMO0_CH1
19 |PA3/QSPIO_SS/SPIO_SS/SCO_PWR/I2CO_SMBAL/UARTL_TXD/I2C1_SCL/BPWMO_CH3/PWMO0_CH2/CLKO/PWM1
_BRAKE1
20 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/12C1_SDA/BPWMO0_CH2/PWMO0_CH3
21 |PA.1/QSPIO_MISOO0/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO_CH4
22 |PA.0/QSPIO_MOSIO/SPI0O_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
23 |Vooio
NRESET
24
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
2 Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
26 Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
27 |PC.5/QSPI0_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO
28 |PC.4/QSPI0_MOSIL/UART2_RXD/I2C1_SDA/PWM1_CH1/PSIO0_CH1
29 |PC.3/QSPI0_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/PSIO0_CH2
30 |PC.2/QSPIO_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/PSIO0_CH3
31 |PC.1/QSPI0_MISOO/UART2_TXD/I2CO_SCL/PWM1_CH4/ACMPO_O

Apr. 19, 2022 Page 137 of 1462 Rev 2.02




NnuvoTonN M251/M252/M254/M256/M258 Series

—

32 |PC.0/QSPI0_MOSIO/UART2_RXD/I2C0_SDA/PWMI1_CHS/ACMPL_O

33 |USB_VBUS

34 |USB_D-

35 |USB_D+

36 |USB_VDD33_CAP

37 |Vss

38 |LDO_CAP

39 |V

40 |PC.14/SPI0_I2SMCLK/USCIO_CTLO/QSPI0O_CLK/TM1

41 |PB.15/EADCO_CH15/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_BRAKE1L

42 |PB.14/EADCO_CH14/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1_CH2/TM2_

43 EXT

PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_CH3/TM3_

44 EXT

45 |AVpp

46 |AVss

47 |PB.7/EADCO_CH7/USCI1_DATO/UART1_TXD/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/INT5/ACMPO_O

48 |PB.6/EADCO_CH6/USCI1_DAT1/UART1_RXD/BPWM1_CH5/PWM1_BRAKE1/PWM1_CHS5/INT4/ACMP1_O

Table 4.1-17 M252LC2AE/M252LD2AE Multi-function Pin Table
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M252LE3AE

551 PF.O/UARTI_TXD/ 201_SCL/ UARTO_TXD /BPWN1_CHO [ ICE_DAT

v v [ oreser
wo_cap |u 553 Voo
Voo T 27 PAO/GSPIO_ MOSID I SPI0_MOSH SCO_CLK / UARTO_RXD / UART1 nRTSPSI00_CH7 USCI2_DAT1 /BPIHO_CHO | PWHO_CHS
W1 /USCR2_CLK / GSPID_CLK /USCI0_GTLO SPI0_I2SMCLK (EBIADT1/PC.14 [ 10 211 PA1/GSPIO MISOD SPI0_MISO ! SCO_DAT 1 UARTO_TXD /UARTI_nCTS | PSIOD_CHG/ USCI2_DATO  BRWHO_CH1 / PWHO_CHS
PAO_BRAKET | TWO_EXT | PWII_CHO { PSI00_CHO /UARTO_nCTS | USCID_CTL / SPI0_SS / EBI ADT2  EADCD_CHS / Anslogt (PB.15 [ 1 2] PAZ/QSPI0_CLK/SPI0_CLK/ SCO_RST /12C0_SMBSUS | UARTI_RKD 12C1_SDA/ PSIOD_CHS / USCI2_CLK | BPWAO_CH2 | PAMO_CHE
LK/ TH1_EXT/ PWM1_CHI /PSI00_CH1 / UARTO_RTS /USCI0_DATI /SPI0_CLK | EBLLADT3/ EADCO_GHIA / Anslogd P14 T2 LQFP48 1971 PA3/QSPIO_SS /SPI0_SS /SCO_PWR /12C0_SMBAL UART1_TXD 12G1_SCL/ PSI0_CH4 /USCIZ_ CTLO. BPAWMO_CH3  PWHO_GH2  CLKO / PWM1_BRAKET

TW2_EXT /PWAK1_GH2./PSI0_GH2 /UARTO_TXD /USCIO_DATO/ SPI0_MISO. EBLAD14/ACMP1_P3/ ACMPO_P3.EADGO_CHI3  Anaiog10/PB.13 [ 45 =]

TM3_EXT /M1 _CHa/ PSIOD_CH3/ UARTO_RXD /USCI0_CLK. SPI0_MOSH/ EBI_AD1S/ ACMP1 P2/ ACMPD_ P2 EADCO_CHI21 Ansog 1/ PB.12 £ a4 =
= o=
A T 151 PA7/EBLAD? /UARTO_TXD /12C1_SCL PWAHT_CH8 /BPVM1_GH2/ ACMPO_WLAT 1 TW2 INT1

ACMPO_O /INTS  PWHH1_CH4 | PWAAT_BRAKED fBPWM1_CHA | EB1_nCS0/ UART_TXD/ USCIT_DATO  EB1_nWRL | EADCD_CHT / Anslog16./PB.7 T 7 1 P21EBInCS1/UARTO_RXD 12C0_SDA/ QSPI0_CLK /XT1_OUT /BPWMT_CH1

ACMP1_O /INT / PWM1_CHS | PWM1_BRAKE! / BPWM1_CHS EBnCS1 /UART1_RXD./ USCI_DAT1 /EBI_niNRH / EADCO_CHG  Anslog17.PB.6 [ 4 1 PF31EBLnCSO/UARTO_TXD /12C0_SCL I XT1_IN/BPWHT_CHO

o155 1 @)

iiji]
JEgEEBEE R3S
ti5-gs58k3gy
I HEE
EX ¥ %35z gs
fogaidgiicel
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Srice g
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feizis
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Figure 4.1-32 M252LE3AE Function Pin Diagram
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Pin |M252LE3AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/I2C0_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO
2 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
3 PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO0_CH2/PSIO0_CH®6/
PWMO_BRAKEO/TM2/INT2
4 PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/I2C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO0_CH3/PSIO0_CH
7/TM3/INT3
5 PB.1/EADCO_CH1/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO0_CH4/PWM1_CH4/PWMO_
BRAKEO
6 PB.0/EADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO0_CH5/PWM1_CH5/PW
MO_BRAKE1
7 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT
8 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CH1/TM1_EXT
9 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
10 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
11 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO0_CH4/X32_IN/EADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO0_CH5/X32_OUT
13 |PF.3/EBI_NCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/EBI_nCS1/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
15 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
16 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
17 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/12C0_SCL/BPWMO0_CH5/PWMO0_CHO
18 PA.4/QSPI0O_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2CO_SDA/USCI2_CTL1/BPWMO0_CH4/P
WMO_CH1
19 PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/I12C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
20 PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
H2/PWMO_CH3
21 PA.1/QSPI0_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DATO0/BPWMO_CH1/PW
MO_CH4
29 PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO0_CHO/PW
MO_CH5
23 VDDIO
NRESET
24
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO0/ICE_DAT
25
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
26
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
27 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO
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28 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

29 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

30 |PC.2/EBI_AD2/QSPIO_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

32 |PC.0O/EBI_ADO/QSPIO_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

33 |USB_VBUS

34 |USB_D-

35 |USB_D+

36 |USB_VDD33_CAP

37 |Vss

38 |LDO_CAP

39 VDD

40 |PC.14/EBI_AD11/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

41 RAKE1

42 |PB.14/EADCO_CH14/EBI_AD13/SPI0O_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

43 | cH2/TM2_EXT
PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1

44 _ _ - _ _ _ _ _ -
CH3/TM3_EXT

45 |AVoo

46 |AVes
PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCSO/BPWM1_CH4/PWM1_BRAKEO/PWMI_CHA4/IN

47
TS/ACMPO_O

46 |PB.6/EADCO_CHE/EBI_NWRH/USCIL_DAT1/UART1_RXD/EBI_NCSL/BPWM1_CHS/PWM1_BRAKE1/PWML_CHS/IN

T4/ACMP1_O

Table 4.1-18 M252LE3AE Multi-function Pin Table
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M252L G6AE

551 PF.O/UARTI_TXD/ 201_SCL/ UARTO_TXD /BPWN1_CHO [ ICE_DAT

v v [ oreser
wo_cap |u 253 Vooo
Voo T 273 PAO/GSPIO MOSID/ SPI0_MOSH1 SCO_GLK / UARTO_RXD { UART1 _nRTS PSI00_GH7  USCI2_DATI /BPWHO_GHO | PWID_CHS | DACO. ST
W1 /USCR2_CLK / GSPID_CLK /USCI0_GTLO SPI0_I2SMCLK (EBIADT1/PC.14 [ 10 211 PA1/GSPIO MISOD/ SPI0_MISO ! SCO_DAT 1 UARTO_TXD /UARTI_nCTS | PSIOD_CHG/ USCI2_DATO  BRWHO_CH1/ PWHO_CHS
PAO_BRAKET | TWO_EXT | PWII_CHO { PSI00_CHO /UARTO_nCTS | USCID_CTL / SPI0_SS / EBI ADT2  EADCD_CHS / Anslogt (PB.15 [ 1 2] PAZ/QSPI0_CLK/SPI0_CLK/ SCO_RST /12C0_SMBSUS | UARTI_RKD 12C1_SDA/ PSIOD_CHS / USCI2_CLK | BPWAO_CH2 | PAMO_CHE
LK/ TH1_EXT/ PWM1_CHI /PSI00_CH1 / UARTO_RTS /USCI0_DATI /SPI0_CLK | EBLLADT3/ EADCO_GHIA / Anslogd P14 T2 LQFP48 1971 PA3/QSPIO_SS /SPI0_SS /SCO_PWR /12C0_SMBAL UART1_TXD 12G1_SCL/ PSI0_CH4 /USCIZ_ CTLO. BPAWMO_CH3  PWHO_GH2  CLKO / PWM1_BRAKET
M2_EXT/ PWM1_CH2/ PSI00_CHZ/ UARTO_TXD USCI0_DATO  SPI0_MISO | EBI_AD14/ ACMP1_P3/ AGMPO_P3 / EADGO_CHIS  Anaiog 0. P.13 [ 5 =]
TI3_EXT /PWAK1_CH3/PSIO0_CH? /UARTO_RAD USCIO_CLK / SPID_MOSI/EB AD1S | ACMP1_2/ ACMPO_P2/ DACD_OUT /EADCD_CHI21 Ansog 1/ PB.12 £ a4 =
= o=
A T 151 PA7/EBLAD? /UARTO_TXD /12C1_SCL PWAHT_CH8 /BPVM1_GH2/ ACMPO_WLAT 1 TW2 INT1
ACMPO_O /INTS  PWHH1_CH4 | PWAAT_BRAKED fBPWM1_CHA | EB1_nCS0/ UART_TXD/ USCIT_DATO  EB1_nWRL | EADCD_CHT / Anslog16./PB.7 T 7 1 P21EBInCS1/UARTO_RXD 12C0_SDA/ QSPI0_CLK /XT1_OUT /BPWMT_CH1
ACMP1_O /INT / PWM1_CHS | PWM1_BRAKE! / BPWM1_CHS EBnCS1 /UART1_RXD./ USCI_DAT1 /EBI_niNRH / EADCO_CHG  Anslog17.PB.6 [ 4 1 PF31EBLnCSO/UARTO_TXD /12C0_SCL I XT1_IN/BPWHT_CHO

o155 1 @)

EADCD_CH.

CTLO/12C0_SCL/EBL_ADRDIACHP1_N

Xa2_OUT 1 BPUMO_CHS | PWNO_CH1 1 UART2_nRTS | UART2_TXDPF.4 ] 12

INTA /TW3_EXT /BPWHO_CH3 | UART1_RXD /USCI0_CTL1 /EBIALE 1PAS [ 10

EADCOST/X32.IN/ BPWNO_CHé | PWMO_GHO | UART2. nCTS / UART2 RXD.1PFS ]

KO/ TMO 1 UART2_TXD 1 PSI00_CH4 /PAMO_CHO/SC0_CLK  USCH

Figure 4.1-33 M252LG6AE Function Pin Diagram
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Pin |M252LG6AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/I2C0_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO
2 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
3 PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO0_CH2/PSIO0_CH®6/
PWMO_BRAKEO/TM2/INT2
4 PB.2/EADCO_CH2/ACMP0O_P1/OPA0_O/EBI_ADRS3/12C1_SDA/UART1_RXD/USCI1_DAT0/SCO0_PWR/PWMO0_CH3/P
SIO0_CH7/TM3/INT3
5 PB.1/EADCO_CH1/OPAO_N/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEOQ
6 PB.0/EADCO_CHO/OPAO_P/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0O_MOSI1/PWMO0_CH5/PWM1_
CH5/PWMO0_BRAKE1
7 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT
8 |PA.10/ACMP1_PO/EBI_NnWR/USCIO_DAT0/BPWMO_CH1/TM1_EXT/DACO_ST
9 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
10 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
11 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO0_CH4/X32_IN/EADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO0_CH5/X32_OUT
13 |PF.3/EBI_NCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/EBI_nCS1/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
15 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
16 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
17 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/12C0_SCL/BPWMO0_CH5/PWMO0_CHO
18 PA.4/QSPI0O_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2CO_SDA/USCI2_CTL1/BPWMO0_CH4/P
WMO_CH1
19 PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/12C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
20 PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
H2/PWMO_CH3
21 PA.1/QSPI0_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DATO0/BPWMO_CH1/PW
MO_CH4
29 PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO0_CHO/PW
MO_CH5/DACO_ST
23 VDDIO
NRESET
24
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO0/ICE_DAT
25
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
26
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
27 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO
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28 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

29 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

30 |PC.2/EBI_AD2/QSPIO_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

32 |PC.0O/EBI_ADO/QSPIO_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

33 |USB_VBUS

34 |USB_D-

35 |USB_D+

36 |USB_VDD33_CAP

37 |Vss

38 |LDO_CAP

39 VDD

40 |PC.14/EBI_AD11/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

41 RAKE1

42 |PB.14/EADCO_CH14/EBI_AD13/SPI0O_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

43 | cH2/TM2_EXT

44 |PB2/EADCO_CH12/DACO_OUT/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSIUSCIO_CLK/UARTO_RXD/PSIO0_
CH3/PWM1_CH3/TM3_EXT

45 |AVoo

46 |AVes
PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCSO/BPWM1_CH4/PWM1_BRAKEO/PWMI_CHA4/IN

47
TS/ACMPO_O

46 |PB.6/EADCO_CHE/EBI_NWRH/USCIL_DAT1/UART1_RXD/EBI_NCSL/BPWM1_CHS/PWM1_BRAKE1/PWML_CHS/IN

T4/ACMP1_O

Table 4.1-19 M252LG6AE Multi-function Pin Table
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4.1.45 M252 Series LQFP 64-Pin Multi-function Pin Diagram
Corresponding Part Number: M252SC2AE, M252SD2AE, M252SE3AE, M252SG6AE

M252SC2AE / M252SD2AE

Vs
LDo_cap

Voo

M1/ QSPI0_CLK ( USCIO_CTLO / SPI0_I2SMCLK / PC. 14

PWHO_BRAKEL I TMO_EXT / PWH1_CHO / PSIO0_CHO / UARTO_nCTS | USCIO_CTLL/ SPI0_SS / EADCO_CH1S /PB.15.

(CLKO / TWI_EXT  PWML_CH1 / PSIO0_CH1/ UARTO_RRTS | USCIO_DAT1/ SPI0_CLK | EADCO_CH14 / PB.14

TM2_EXT | PWIML_CH2  PSIO0_CH2 / UARTO_TXD { USCI0_DATO/ SPI0_MISO { ACMP1_P3 / ACMPO_P3 | EADCO_CHI3 / PB.13
TM3_EXT /PWM1_CH3 / PSI00_CH3 / UARTO_RXD | USCIO_CLK / SPI0_MOS! / ACMP1_P2 / ACMPO_P2 | EADCO_GHI2 / PB.12
Avoo

Vier

AVss

BPWM1_CHO / SPI0_I2SMCLK /12C1_SCL | UARTO_nCTS | EADCO_CHL1/ PB.11

BPWIL_CHL/12C1_SDA 1 UARTO_NRTS / USCI1_CTLO/ EADCO_CH10/PB.10

BPWM1_CH2 /12C1_SMBAL / UARTI_nCTS | UARTO_TXD / USCI1_CTL1/ EADCO_CHO [ PB.9

BPWIMI_CH3 /12C1_SMBSUS | UARTL_NRTS / UARTO_RXD / USCI1_CLK / EADCO_CH8 / PB.3

ACMPO_O /INTS | PWM1_CH4 / PWM1_BRAKED BPWM1_CHA / UARTL_TXD / USCIL_DATO/ EADCO_CHT /PB.T

onnonnonnononnna

10_CLK / SPI0_MOSI 1 TM2

10_MOSI0 / UART2_RXD /120_SDA / PWM1_CHS | ACMP1_O.

w1 Use_voD33_CAP

s uss_veus
“1 DO/ USC

LQFP64

w1 PCoIQSPl

4[] PF.1/UARTI_RKD/12C1_SDA  UARTO_RXD / BPWII_CHL f ICE_CLK

5] PF.0/UARTLTXD 12C1_SCL / UARTO_TXD  BPWM1_CHO / ICE_DAT

IR

INT2 1 TM2 PWMO_BRAKED | PWMO_CH2 | SCO_RST / USCI1_DATL] UARTL_TXD / 12C1_SCL 1 ACMPO_N | EADCO_CH3 [ PB.3 [ 4

INTLI TMLJ UART2_RXD 1 PWMO_CH1 / SCO_DAT / USCI1_CTLL /12C0_SDA ACMP1_P1/ EADCO_CH4 1PB.4 |3

ACMP1_OINT4 PWM1_CHS | PWM1_BRAKEL | BPWM2_CHS / UARTL_RXD / USCI1_DATL/ EADCO_CHE /P86 [ 1
INTO/ TMO / UART2_TXD / PWMO_CHO J SCO_CLK / USC1_CTLO /12C0_SCL / ACMP1_N EADCO_CHS (PB.S [T 2

INT3 / TW3 / PWMO_CH3  SCO_PWR | USCI1_DATO | UARTI_RXD./ 12C1_SDAJ ACMPO_P1/ EADCO_CH2 [PB.2 (5

10_MISOL /12C1_SCL / USCI1_CLK / UART2_TXD / EADCO_CH1 /PBA [ 6

PWIMO_BRAKED / PWM1_CH4 | PWNO_CH4

QsPI

PWMO_BRAKEL / PWM1_CHS | PWMO_CHS |

10_MOSIL / 2C1_SDA 1 SPI0_I2SMCLK | UART2_RXD / EADCO_CHO /P80 T 7

Qe

INTS / TMI3 / GLKO / PWMO_CH4 / PSIOD_CH3 / PWIO_BRAKED / PWM1_BRAKED / P14 [ 13

EADCO_ST/ X32_IN | BPWMO_CH4 | PWMO_CHO | UART2_nCTS | UART2_RXD | PES [ 14

X32_0UT / BPWMO_CHS | PWIO_CHL { UART2_NRTS / UART2_TXD 1 PF.4 [ 15

1120_SCLIUARTO_TXD | PE3 [ 168

BPWM1_CHO/XT1.

PRESET

PA0/QSPIO_MOSIO! SPIO_MOSI/ SCO_CLK | UARTO_RXD | UARTL_NRTS / BPWMO_CHO | PWO_CHS
PAL/QSPIO_MISO0  SPIO_MISO / SCO_DAT  UARTO_TXD / UART1_nCTS | BPWMO_CHL / PWMO_CHa
PA2/QSPIO_CLK / SPI0_CLK/ SCO_RST /120_SMBSUS / UARTI_RXD / 12C1_SDA | BPWMO_CH2 | PWMO_CH3
PA3/QSPIO_SS I SPI0_SS / SCO_PWR /12C0_SMBAL / UART1_TXD 12C1_SCL / BPWMO_CH3 | PIMO_CH2 | CLKO | PWH1_BRAKEL
PA.4/QSPIO_MOSIL/ SPI0_I2SMCLK / SCO_NCD | UARTO_NRTS  UARTO_RXD / 2C0_SDA | BPWMO_CHA | PWIMO_CHI,
PAS/ QSPIO_MISO1  UARTO_NCTS / UARTO_TXD | 12G0_SCL / BPWMO_CHS | PWHO_CHO

PD.15 / PWIMO_CHS 1 TM3 /INTL

Voo

Ve

PAS UARTO_RXD/12C1_SDA | PWM1_CHS | BPWM1_CH3 / ACMPI_WLAT / T3 / INTO

PATIUARTO_TXD /12C1_SCL/ PWIML_CHA { BPWML_CH2 | ACMPO_WLAT | M2 INTL

PC.6/ UARTO_NRTS /12C1_SMBSUS | PWM1_CH3 / BPWIM1_CHL | TML/ INT2

PC.7/ UARTO_NCTS /12G1_SMBAL/ PWM1_CH2 / BPWIMI_CHO 1 TMO / INTS

PF.2/UARTO_RXD /12C0_SDA / QSPI0_CLK / XT1_OUT /BPW1_CHL

Figure 4.1-34 M252SC2AE/M252SD2AE Function Pin Diagram
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Pin [M252SC2AE/M252SD2AE Pin Function
1 PB.6/EADCO_CH6/USCI1_DAT1/UART1_RXD/BPWM1_CH5/PWM1_BRAKE1/PWM1_CHS5/INT4/ACMP1_O
2 PB.5/EADCO_CH5/ACMP1_N/I2C0O_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO
3 |PB.4/EADCO_CH4/ACMP1_P1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1
4 $§.3/EADCO_CH3/ACMPO_N/IZCl_SCL/UARTl_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/IN
5 |PB.2/EADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/USCI1_DAT0/SCO_PWR/PWMO0_CH3/TM3/INT3
6 |PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO
7 5B.O/EADCO_CHO/UART2_RXD/SPIO_IZSMCLK/I2Cl_SDA/QSPIO_MOSIl/PWMO_CHS/PWM1_CH5/PWMO_BRAKE
8 |PA.11/ACMPO_PO/USCIO_CLK/BPWMO_CHO/TMO_EXT
9 PA.10/ACMP1_PO/USCIO_DATO/BPWMO_CH1/TM1_EXT
10 |PA.9/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
11 |PA.8/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/SCO_CLK/SPI0O_MOSI/TAMPERO
13 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO/PSIO0_CH3/PWMO_CH4/CLKO/TM3/INT5
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4/X32_IN/JEADCO_ST
15 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO_CH5/X32_OUT
16 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
17 |PF.2/UARTO_RXD/12C0_SDA/QSPI0_CLK/XT1_OUT/BPWM1_CH1
18 |PC.7/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3
19 |PC.6/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2
20 |PA.7/JUARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
21 |PA.6/UARTO_RXD/I12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
22 |Vss
23 Voo
24 |PD.15/PWMO0_CH5/TM3/INT1
25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
26 |PA.4/QSPI0O_MOSI1/SPIO_I2SMCLK/SCO0_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/BPWMO0_CH4/PWMO_CH1
o7 |PA3IQSPIO_SS/SPI0_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/BPWMO_CH3/PWMO0_CH2/CLKO/PWML
_BRAKE1L
28 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO_CH2/PWMO_CH3
29 |PA.1/QSPIO_MISOO0/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO_CH4
30 |[PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
31 |Vooo
NRESET
32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
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PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

33
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
34
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

35 |PC.5/QSPIO_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/QSPI0_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/PSIO0_CH1

37 |PC.3/QSPI0O_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/PSIO0_CH2

38 |PC.2/QSPI0_CLK/UART2_NnCTS/I2C0_SMBSUS/PWM1_CH3/PSIO0_CH3

39 |PC.1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/ACMPO_O

40 |PC.0/QSPI0O_MOSIO/UART2_RXD/12C0_SDA/PWM1_CH5/ACMP1_O

41 |PD.3/USCIO_CTL1/SPIO_SS/USCI1_CTLO/UARTO_TXD

42 |PD.2/USCIO0_DAT1/SPI0_CLK/UARTO_RXD

43 |PD.1/USCIO_DATO/SPIO_MISO

44 |PD.0/USCIO_CLK/SPIO_MOSI/TM2

45 |USB_VBUS

46 |USB_D-

47 |USB_D+

48 |USB_VDD33_CAP

49 |Vss

50 |LDO_CAP

51 |V

52 |PC.14/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/TM1

53 |PB.15/EADCO_CH15/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_BRAKE1

54 |PB.14/EADCO_CH14/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1_CH2/TM2_

55 EXT

PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_CH3/TM3_

56 EXT

57 |AVpp

58  |Vrer

59 |AVss

60 |PB.11/EADCO_CH11/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO

61 |PB.10/EADCO_CH10/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

62 |PB.9/EADCO_CH9/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

63 |PB.8/EADCO_CHS/USCI1_CLK/UARTO_RXD/UART1_nRTS/I2C1_SMBSUS/BPWM1_CH3

64 |PB.7/EADCO_CH7/USCI1_DATO/UART1_TXD/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/INT5/ACMPO_O

Table 4.1-20 M252SC2AE/M252SD2AE Multi-function Pin Table
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Corresponding Part Number: M252SE3AE

M252SE3AE

Vs
w00_cap

Voo

THA1/USCI2_CLK/ SPI0_CLK /USCH) CTLO/ SPI0_IZSMCLK /EBL ADT1/PC.14

THS_EXT (PWM_CHA.PSI0_CH3 UARTO_RXD, USCIO_CLK /SPI0_MOSII 8] ADTS/ ACP1 P21 ACHP_ P2 EADCD. CH121 Analog1 1 /PB.12
A

AV
BPWM1_CHOSPI0_I2SMOLK /2C1 SCL UARTO_CTS EBI ADRIG EADCO_CHI1 / Anslogi2 P11

BPWAII_GH1 121 SOA  UARTO_nTS /USGI1_CTLO EBI ADRI7 I EADGO_CHIO | Anaiog 3 P10
BPWM1_CH2.12C1_SBALUARTI_nCTS UARTO_TAD/ USCH_CTL1 /EB| ADR12/ EADCO, CHO /Ansogd 1 P80
BPWM1_GHO12C1_SWBSUS /UARTI_nRTS | UARTO_RXD /USCI_CLK EBI ADRI9  EADCO_CHE  Analogi51PB.5
ACHPO_OINTS /WM _CHA W BRAKER / BPWM1_CHA EBI nCS0 /UART_TXD/ USCI1 DATO  EB nWRL | EADCD_CH7 | Anslog 6/ 8.7

H

i

] :

5 K

i &

£5.2BBEBEBEEEE H

IRTIAIR) 1
o e
=h 5
= =
g 5
= =
=h 5
g« 5
=N 5
g LQFP64 5
=N B
g S
=N B
= S
g B
ge =
o e B

WHRH 1 EADCO_CHG / Anlogt /P85 £ 1

:
i

PWNI_CHS E81.nCS1 / UARTS

H /WM _BRAKE

AP 0/ INT4 Py

TM2_EXT /BPWIMO_CH2 | UART1_TXD USCI0_DATT/EBIMCLK 1 PAS T 10

12G1_SOA I SPI0_I2SHCLK / UART2_ XD E8LADRO /EADCO_CHO / Analog /PO {7

wosi1

PWMO_BRAKE!/PHIN1_GHS/ PYINO_GHS | QSPI

TAMPERD E81.niCS0 / SP10_MOSI/ SCO_CLK/ EBI_ADR1OPES T 12

=

EADCO ST/ X22 1N/ BPWHO_CH4 | PWMO_CHO UART2.nCTS 1 UART2 RXD 1PF5

X32_OUT /BPWMO_CHS /PWHO_CH1 1 UART2_nRTS [ UART2_TXD 1PF4 T 15

ncs01pEa

BPWMI_CHO1XT?_IN112C0_SCL  UARTO_TXD

nRESET

PAD/GSPID MOSIO I SPI0 NOSI/ SCO_GLK /UARTO_RXDUART1 TS PSI0_GH {USGI2 DATI /BPIMO_GHOJ PO CHS

PAS 1 GSPID MISO1 1 UARTD nCTS /UARTO_TXD 1 12C0_ SCL / BPIMD_CHS PAMO_CHO
PD.15/PSI00_CHY 1 PWMO_GHS T3 INTT

Ve
PASEB] ADS | UARTO_RAD 12C1_SDA | PWH_CHS 1 BPWIMI_CH3/ ACMP1_WLAT /THG | INTD

PF.2/EB1_nCS1/UARTO_RXD)/1260_SDA/ QSPI0_CLK/XT?_OUT /BPWM1_CHI

Figure 4.1-35 M252SE3AE Function Pin Diagram
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Pin |M252SE3AE Pin Function
1 PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN
T4/ACMP1_O
2 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/12C0_SCL/USCI1_CTLO/SCO0_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXDI/T
MO/INTO
3 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
4 |PB-3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCI1_DATL/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2
5 PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO0_CH3/PSIO0_CH
7/TM3/INT3
6 PB.1/EADCO_CH1/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO
; |PB.O/EADCO_CHO/EBI_ADR9Y/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CHS/PW
MO_BRAKE1
8 PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT
9 PA.10/ACMP1_PO/EBI_nWR/USCIO_DAT0/BPWMO_CH1/TM1_EXT
10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_nCSO/TAMPERO
13 Veat
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4/X32_IN/JEADCO_ST
15 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
16 |PF.3/EBI_nCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
17 |PF.2/EBI_nCS1/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
18 |PC.7/EBI_AD9/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3
19 |PC.6/EBI_AD8/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2
20 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
21 |PA.6/EBI_AD6/UARTO_RXD/I12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
22 |Vss
23 VDD
24 |PD.15/PSIO0_CH7/PWMO_CH5/TM3/INT1
25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
26 PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P
WMO_CH1
27 PA.3/QSPI0_SS/SPI0_SS/SCO0_PWR/12C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTL0/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0O_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
28
H2/PWMO_CH3
b9 |PA-LIQSPIO_MISOO/SPI0_MISO/SCO_DAT/UARTO_TXD/UARTL_nCTS/PSIO0_CH6/USCI2_DATO/BPWMO_CHL/PW
MO_CH4
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PA.0/QSPI0_MOSI0/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW

30 MO_CH5

31 |Vooo
NRESET

32 Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

33 Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

34 PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK

Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

35 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/12C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

37 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

38 |PC.2/EBI_AD2/QSPI0O_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

40 |PC.0/EBI_ADO/QSPIO_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/USCI1_CTLO/UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK/UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO0/SPIO_MISO

44 |PD.0/EBI_AD13/USCIO_CLK/SPIO_MOSI/TM2

45 |USB_VBUS

46 |USB_D-

47 |USB_D+

48 |USB_VDD33_CAP

49 |Vss

50 |LDO_CAP

51 |V

52 |PC.14/EBI_AD11/SPIO_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

53 RAKE1

54 |PB.14/EADCO_CH14/EBI_AD13/SPIO_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

5 | chammz_EXT

PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_

56 CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |AVss

60 |PB.11/EADCO_CH11/EBI_ADR16/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO
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61 |PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

62 |PB.9/EADCO_CHY/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

63 |PB.8/EADCO_CHS/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1 nRTS/I2C1_SMBSUS/BPWM1_CH3

PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

64 Irs/acmPo_O

Table 4.1-21 M252SE3AE Multi-function Pin Table
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Pin |M252SG6AE Pin Function
1 PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN
T4/ACMP1_O
2 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/12C0_SCL/USCI1_CTLO/SCO0_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXDI/T
MO/INTO
3 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
4 |PB-3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCI1_DATL/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2
5 PB.2/EADCO_CH2/ACMPQO_P1/OPAO0_O/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMOQ_CH3/P
SIO0_CH7/TM3/INT3
6 PB.1/EADCO_CH1/OPAO_N/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEOQO
; |PB.O/EADCO_CHO/OPAO_P/EBI_ADRO/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CHS/PWM1_
CH5/PWMO0_BRAKE1
8 PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT
9 PA.10/ACMP1_PO/EBI_nWR/USCIO_DAT0/BPWMO_CH1/TM1_EXT/DACO_ST
10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_nCSO/TAMPERO
13 Veat
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4/X32_IN/JEADCO_ST
15 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
16 |PF.3/EBI_nCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
17 |PF.2/EBI_nCS1/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
18 |PC.7/EBI_AD9/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3
19 |PC.6/EBI_AD8/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2
20 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1
21 |PA.6/EBI_AD6/UARTO_RXD/I12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
22 |Vss
23 VDD
24 |PD.15/PSIO0_CH7/PWMO_CH5/TM3/INT1
25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
26 PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P
WMO_CH1
27 PA.3/QSPI0_SS/SPI0_SS/SCO0_PWR/12C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTL0/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0O_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
28
H2/PWMO_CH3
b9 |PA-LIQSPIO_MISOO/SPI0_MISO/SCO_DAT/UARTO_TXD/UARTL_nCTS/PSIO0_CH6/USCI2_DATO/BPWMO_CHL/PW
MO_CH4
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PA.0/QSPI0_MOSI0/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW

30 MO_CH5/DACO_ST

31 |Vooo
NRESET

32 Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

33 Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

34 PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK

Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

35 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/12C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

37 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

38 |PC.2/EBI_AD2/QSPI0O_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

40 |PC.0/EBI_ADO/QSPIO_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/USCI1_CTLO/UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK/UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO0/SPIO_MISO

44 |PD.0/EBI_AD13/USCIO_CLK/SPIO_MOSI/TM2

45 |USB_VBUS

46 |USB_D-

47 |USB_D+

48 |USB_VDD33_CAP

49 |Vss

50 |LDO_CAP

51 |V

52 |PC.14/EBI_AD11/SPIO_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

53 RAKE1

54 |PB.14/EADCO_CH14/EBI_AD13/SPIO_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

5 | chammz_EXT

PB.12/EADCO_CH12/DACO_OUT/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_

56 CH3/PWM1_CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |AVss

60 |PB.11/EADCO_CH11/EBI_ADR16/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO
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61 |PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

62 |PB.9/EADCO_CHY/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

63 |PB.8/EADCO_CHS/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1 nRTS/I2C1_SMBSUS/BPWM1_CH3

PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

64 Irs/acmPo_O

Table 4.1-22 M252SG6AE Multi-function Pin Table
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4.1.4.6 M252 Series LQFP 128-Pin Multi-function Pin Diagram
Corresponding Part Number: M252KE3AE, M252KG6AE

M252KE3AE

LQFP128

Figure 4.1-37 M252KE3AE Function Pin Diagram
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Pin |M252KE3AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I2C0O_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXD/T

MO/INTO

, |PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CHS/UART2_RXD
[TML/INTL

3 |PB:3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCIL_DATL/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEQ/TM2/INT2

4 |PB:2[EADCO_CH2/ACMPO_P1/EBI_ADR3/12C1_SDA/UARTL_RXD/USCIL_DAT0/SCO_PWR/PWMO_CH3/PSIO0_CH

7ITM3/INT3

5 |PC.12/EBI_ADR4/UARTO_TXD/I2CO_SCL/SCO_nCD/PWM1_CHO/ACMPO_O

6 |PC.11/EBI_ADRS/UARTO_RXD/I2CO_SDA/PWM1_CH1/ACMPL_O

7 |PC.10/EBI_ADR6/PWM1_CH2

8 |PC.9/EBI_ADR7/PWM1_CH3

PB.1/EADCO_CH1/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO

PB.O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PW

10 MO_BRAKEL1

11 |Vss

12 Voo

13 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT

14 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CHL1/TM1_EXT

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4

17 [NC

18 |PD.12/EBI_nCS0/UART2_RXD/BPWMO_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_NnCS1/UART1_TXD

20 |PD.10/EBI_nCS2/UART1_RXD

21 |NC
22 |NC
23 |NC
24 |NC
25 |NC
26 |NC
27 INC

28 |PF.7/EBI_ADR18/SCO_DAT/SPIO_MISO

29 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_nCSO/TAMPERO

30  |Vear

31 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST

32 |PF.4/JUART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO_CH5/X32_OUT
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33 |NC
34 |NC
35 |NC
36 |NC

37 |PF.3/EBI_NCSO/UARTO_TXD/I2C0_SCL/XT1_IN/BPWM1_CHO

38 |PF.2/EBI_NCS1/UARTO_RXD/I2C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

39 |NC

40 |[NC

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD/PWMO_CHO/PWMO_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD/PWMO0_CH1/PWMO_BRAKE1

43 |PE.10/EBI_ADR12/USCI1_DATO0/PWMO_CH2/PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART1_nCTS/PWMO_CH3/PWM1_BRAKE1

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS/PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL/UART1_TXD/PWMO0_CH5/PWM1_CHO/BPWM1_CH5

47 |PC.8/EBI_ADR16/I2C0_SDA/UART1_RXD/PWM1_CH1/BPWM1_CH4

48 |PC.7/EBI_AD9/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO

52 |Vss

53 VDD

54 |PD.15/PSIO0_CH7/PWMO_CH5/TM3/INT1

55 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0O_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nNRTS/UARTO_RXD/I2C0O_SDA/USCI2_CTL1/BPWMO0_CH4/P

56 lwmo_cH1

5, |PA.3/QSPIO_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCLIPSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UARTL_RXD/I2C1_SDA/PSIO0_CHS5/USCI2_CLK/BPWMO_C

58 _ = _ = - = _ - _
H2/PWMO_CH3

co | PA-LIQSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
M0_CHa

s0 | PA-OIQSPIO_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
M0_CHS

61 VDD|O

62 |PE.14/EBI_AD8/UART2_TXD/PSIO0_CHO

63 |PE.15/EBI_AD9/UART2_RXD/PSIO0_CH1

nRESET
64
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.
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PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

65
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
66
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

67 |PD.9/EBI_AD7/UART2_nCTS/PSIO0_CH2

68 |PD.8/EBI_AD6/UART2_nRTS/PSIO0_CH3

69 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/12C1_SCL/PWM1_CHO/PSIO0_CHO

70 |PC.4/EBI_AD4/QSPI0_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

71 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

72 |PC.2/EBI_AD2/QSPI0_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

73 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

74 |PC.0/EBI_ADO/QSPIO_MOSIO/UART2_RXD/12C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

75 |Vss
76 |Vop
77 INC
78 |NC
79 |NC
80 |NC
81 |NC
82 |NC
83 |NC

84 |PD.7/UARTL_TXD/I2CO_SCL/USCI1_CLK/PSIO0_CH4

85 |PD.6/UARTL_RXD/I2CO_SDA/USCI1_DAT1/PSIO0_CH5

86 |PD.5/12C1_SCL/USCI1_DATO0/PSIO0_CH6

87 |PD.4/USCIO_CTLO/I2C1_SDA/USCI1_CTL1/PSIO0_CH7

88 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/USCI1_CTLO/UARTO_TXD

89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0O_CLK/UARTO_RXD

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

91 |PD.O/EBI_AD13/USCIO_CLK/SPIO_MOSI/TM2

92 |PD.13/EBI_AD10/SPIO_I2SMCLK/USCI2_CTLO

93 |USB_VBUS

94 |USB_D-

95 |USB_D+

96 |USB_VDD33_CAP

97 |PE.7/PSIO0_CHO/PWMO_CHO/BPWMO_CH5

98 |PE.6/SC0O_nCD/USCIO_CTLO/PSIO0_CH1/PWMO_CH1/BPWMO_CH4
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99 |PE.5/EBI_nRD/SCO_PWR/USCIO_CTL1/PSIO0_CH2/PWMO_CH2/BPWMO_CH3

100 |PE.4/EBI_nWR/SCO_RST/USCIO_DAT1/PSIO0_CH3/PWMO_CH3/BPWMO0_CH2

101 |PE.3/EBI_MCLK/SCO_DAT/USCIO_DATO/PWMO_CH4/BPWMO_CH1

102 |PE.2/EBI_ALE/SCO_CLK/USCIO_CLK/USCI2_CTLO/PWMO_CH5/BPWMO_CHO

103 |NC

104 [NC

105 |PE.1/EBI_AD10/QSPIO_MISO0/I2C1_SCL/USCI2_DAT1

106 |PE.O/EBI_AD11/QSPI0_MOSI0/I2C1_SDA/USCI2_DATO

107 [NC

108 |NC

109 [NC

110 |NC

111 |NC

112 |Vss

113 [LDO_CAP

114 |Vop

115 |PC.14/EBI_AD11/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

116 RAKE1

117 |PB.14/EADCO_CH14/EBI_AD13/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

18 | cHomM2_EXT

PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_

119 | chamms_ExT

120 |AVpp

121 |Vrere

122 |AVss

123 |PB.11/EADCO_CH11/EBI_ADR16/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO

124 |PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

125 |PB.9/EADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

126 |PB.8/EADCO_CHS/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/I2C1_SMBSUS/BPWM1_CH3

PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

127 \15/acmP0_O

PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN

128 \14/ACMPL O

Table 4.1-23 M252KE3AE Multi-function Pin Table
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Figure 4.1-38 M252KG6AE Function Pin Diagram
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Pin |M252KG6AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I2C0O_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXD/T

MO/INTO

, |PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CHS/UART2_RXD
[TML/INTL

3 |PB:3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCIL_DATL/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEQ/TM2/INT2

4 |PB:2/[EADCO_CH2/ACMPO_P1/OPAO_O/EBI_ADR3/I2C1_SDA/UART1_RXD/USCI1_DATO/SCO_PWR/PWMO_CH3/P

SIO0_CH7/TM3/INT3

5 |PC.12/EBI_ADR4/UARTO_TXD/I2CO_SCL/SCO_nCD/PWM1_CHO/ACMPO_O

6 |PC.11/EBI_ADRS/UARTO_RXD/I2CO_SDA/PWM1_CH1/ACMPL_O

7 |PC.10/EBI_ADR6/PWM1_CH2

8 |PC.9/EBI_ADR7/PWM1_CH3

PB.1/EADCO_CH1/OPAO_N/EBI_ADR8/UART2_TXD/USCI1_CLK/12C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH

9 |4/PWMO_BRAKEO

10 |PB.O/EADCO_CHO/OPAO_P/EBI_ADRY/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPIO_MOSIL/PWMO_CH5/PWM1_
CH5/PWMO_BRAKE1L

11 |Ves

12 |Voo

13 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/TMO_EXT

14 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CH1/TM1_EXT/DACO_ST

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4

17 [NC

18 |PD.12/EBI_nCS0/UART2_RXD/BPWMO_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_NnCS1/UART1_TXD

20 |PD.10/EBI_nCS2/UART1_RXD

21 |NC
22 |NC
23 |NC
24 |NC
25 |NC
26 |NC
27 INC

28 |PF.7/EBI_ADR18/SCO_DAT/SPIO_MISO

29 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_nCSO/TAMPERO

30  |Vear

31 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST

32 |PF.4/JUART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO_CH5/X32_OUT
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33 |NC
34 |NC
35 |NC
36 |NC

37 |PF.3/EBI_NCSO/UARTO_TXD/I2C0_SCL/XT1_IN/BPWM1_CHO

38 |PF.2/EBI_NCS1/UARTO_RXD/I2C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

39 |NC

40 |[NC

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD/PWMO_CHO/PWMO_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD/PWMO0_CH1/PWMO_BRAKE1

43 |PE.10/EBI_ADR12/USCI1_DATO0/PWMO_CH2/PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART1_nCTS/PWMO_CH3/PWM1_BRAKE1

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS/PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL/UART1_TXD/PWMO0_CH5/PWM1_CHO/BPWM1_CH5

47 |PC.8/EBI_ADR16/I2C0_SDA/UART1_RXD/PWM1_CH1/BPWM1_CH4

48 |PC.7/EBI_AD9/UARTO_nCTS/I2C1_SMBAL/PWM1_CH2/BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UARTO_nRTS/I2C1_SMBSUS/PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |PA.7/EBI_AD7/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO

52 |Vss

53 VDD

54 |PD.15/PSIO0_CH7/PWMO_CH5/TM3/INT1

55 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0O_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nNRTS/UARTO_RXD/I2C0O_SDA/USCI2_CTL1/BPWMO0_CH4/P

56 lwmo_cH1

5, |PA.3/QSPIO_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCLIPSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UARTL_RXD/I2C1_SDA/PSIO0_CHS5/USCI2_CLK/BPWMO_C

58 _ = _ = - = _ - _
H2/PWMO_CH3

co | PA-LIQSPIO_MISOO/SPI0_MISO/SCO_DAT/UARTO_TXD/UARTL_NCTS/PSIO0_CHB/USCI2_DATO/BPWMO_CHL/PW
M0_CHa

s0|PA-OIQSPIO_MOSIO/SPI0_MOSISCO_CLK/UARTO_RXD/UART1_NRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
MO_CHS/DACO_ST

61 |Vopio

62 |PE.14/EBI_AD8/UART2_TXD/PSIO0_CHO

63 |PE.15/EBI_AD9/UART2_RXD/PSIO0_CH1

nRESET
64
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.
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PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

65
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
66
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

67 |PD.9/EBI_AD7/UART2_nCTS/PSIO0_CH2

68 |PD.8/EBI_AD6/UART2_nRTS/PSIO0_CH3

69 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/12C1_SCL/PWM1_CHO/PSIO0_CHO

70 |PC.4/EBI_AD4/QSPI0_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

71 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO/PSIO0_CH2

72 |PC.2/EBI_AD2/QSPI0_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

73 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

74 |PC.0/EBI_ADO/QSPI0O_MOSIO/UART2_RXD/12C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

75 |Vss
76 |Vop
77 INC
78 |NC
79 |NC
80 |NC
81 |NC
82 |NC
83 |NC

84 |PD.7/UARTL_TXD/I2CO_SCL/USCI1_CLK/PSIO0_CH4

85 |PD.6/UARTL_RXD/I2CO_SDA/USCI1_DAT1/PSIO0_CH5

86 |PD.5/12C1_SCL/USCI1_DATO0/PSIO0_CH6

87 |PD.4/USCIO_CTLO/I2C1_SDA/USCI1_CTL1/PSIO0_CH7

88 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/USCI1_CTLO/UARTO_TXD

89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0O_CLK/UARTO_RXD

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

91 |PD.O/EBI_AD13/USCIO_CLK/SPIO_MOSI/TM2

92 |PD.13/EBI_AD10/SPIO_I2SMCLK/USCI2_CTLO

93 |USB_VBUS

94 |USB_D-

95 |USB_D+

96 |USB_VDD33_CAP

97 |PE.7/PSIO0_CHO/PWMO_CHO/BPWMO_CH5

98 |PE.6/SC0O_nCD/USCIO_CTLO/PSIO0_CH1/PWMO_CH1/BPWMO_CH4
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99 |PE.5/EBI_nRD/SCO_PWR/USCIO_CTL1/PSIO0_CH2/PWMO_CH2/BPWMO_CH3

100 |PE.4/EBI_nWR/SCO_RST/USCIO_DAT1/PSIO0_CH3/PWMO_CH3/BPWMO0_CH2

101 |PE.3/EBI_MCLK/SCO_DAT/USCIO_DATO/PWMO_CH4/BPWMO_CH1

102 |PE.2/EBI_ALE/SCO_CLK/USCIO_CLK/USCI2_CTLO/PWMO_CH5/BPWMO_CHO

103 |NC

104 [NC

105 |PE.1/EBI_AD10/QSPIO_MISO0/I2C1_SCL/USCI2_DAT1

106 |PE.O/EBI_AD11/QSPI0_MOSI0/I2C1_SDA/USCI2_DATO

107 [NC

108 |NC

109 [NC

110 |NC

111 |NC

112 |Vss

113 [LDO_CAP

114 |Vop

115 |PC.14/EBI_AD11/SPI0_I2SMCLK/USCIO_CTLO/QSPIO_CLK/USCI2_CLK/TM1

PB.15/EADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_B

116 RAKE1

117 |PB.14/EADCO_CH14/EBI_AD13/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO

PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1

18 | cHomM2_EXT

PB.12/EADCO_CH12/DACO_OUT/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_

119 | cHapwM1_CH3TM3_EXT

120 |AVpp

121 |Vrere

122 |AVss

123 |PB.11/EADCO_CH11/EBI_ADR16/UARTO_nCTS/I2C1_SCL/SPIO_I2SMCLK/BPWM1_CHO

124 |PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

125 |PB.9/EADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

126 |PB.8/EADCO_CHS/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/I2C1_SMBSUS/BPWM1_CH3

PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

127 \15/acmP0_O

PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN

128 \14/ACMPL O

Table 4.1-24 M252KG6AE Multi-function Pin Table
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4.1.5 M254 Series Pin Diagram

4.1.5.1 M254 Series LQFP 44-Pin Diagram
Corresponding Part Number: M254MD2AE

33@ PA.15
22| | pal4
a1 | pais
0 | pa12
29@ PC.0
28| pca
27@ PC.2
% | pc3
| pca
2| pcs
2l ] pra

Ves [ 2| ] PFO
Lo cAP [ |35 21 | nRESET
Voo | |36 2/ | pao
PB.AS | |37 ] | pa1
PB4 | |38 18] pa2
PB.13 | |30 LOQFP44 7] pas
pB12 | |40 6| pas
AVoo || a1 5| pa7
AVes || 42 ul_ | pr2
pe7 | s pra
pe | |4 @ 2] | pFa

PB5 | |1
PB4 [ |2
PB3 | |3
pB2 [ |4
pB1 |5
pBO |6
pa11 [ |7
pat0 |8
pag Lo
vieo [0
PE5 | |1

Figure 4.1-39 M254 Series LQFP 44-pin Diagram
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4.1.5.2 M254 Series LQFP 64-Pin Diagram
Corresponding Part Number: M254SD2AE

461 PA.13
451 PA12
441 PD.O
431 PD1
421 PD.2
411 PD3
401 Pc.O
391 pPca
381 PC.2
371 pPC3
361 PC4
351 PC5
341 PF1
331 PF.O

481 PA.15
471 PAl4

Vss [ 49 321 nRESET
LDO_CAP [ 50 311 PF.15
Vpp []51 301 PAO
PC.14 [|52 291 PA1
PB.15 [ 53 281 PA2
PB.14 [_|54 271 PA3
PB.13 [_|55 261 PA4
PB.12 [ 56 251 PAS5
AVpp [ 57 LQFP64 241 PD.15
Veee 158 231 Vpp
AVgs []59 227 Vss
PB.11 [ 60 211 PAS6
PB.10 [ 61 201 PA7
PBO [_]62 191 PC6
PB8 [_]63 181 pPC7
PB.7 []64@ 171 PF2

PB6 []|1
PB5 []2
PB4 [3
PB3 [_4
PB2 (15
PB1 []6
PBO 7
PA11 [8
PALO []9
PA9 [ 10
PA8 [ 11
vicD [ 12
PF.14 [ 13
PF5 [_]14
PF4 [_15
PF.3 [_]16

Figure 4.1-40 M254 Series LQFP 64-pin Diagram without Vear
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Corresponding Part Number: M254SD3AE, M254SE3AE, M254SG6AE

461 PA.13
451 PA12
441 PD.O
431 PD1
421 PD.2
411 PD3
401 Pc.O
391 pPca1
381 PC2
371 PC3
361 PC4
351 PC5
341 PF1
331 PF.O

481 PA.15
471 PA14

Ves [ 49 321 nRESET
LDO_CAP [ 50 311 PF.15
Vpp []51 301 PAO
PC.14 [ 52 291 PA1l
PB.15 [153 281 PA2
PB.14 [ 54 271 PA3
PB.13 [_|55 261 PA4
PB.12 [ 56 L Q F P64 251 PAS
AVpp [ 57 241 PD.15
Veee [ 58 23 Vpp
AVss [ 59 22 Vs
PB.11 [ 60 211 PAS6
PB.10 [ 61 201 PA7
PB.9 [_]62 191 PC6
pB8 [ 63 181 pPC7
PB.7 [ 64@ 171 PF.2

pB6 [|1
PBS5 []2
PB4 [3
PB3 [ 4
PB2 []5
PB.1 |6
PBO 7
PA11 []8
PA10 ]9
PA9 [ 10
PAS8 []11

[ 13
PF5 [ 14
PF.4 [ 15
PF3 [ 16

vLch [ 12

Veat

=

VgaT pOwer domain

Figure 4.1-41 M254 Series LQFP 64-pin Diagram with Vear
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4.1.5.3 M254 Series LQFP 80-Pin Diagram
Corresponding Part Number: M254QE3AE

=
1% 9 Y T o g nmoadnmtw e oo o 0
T EfEREREEERERERERER R R & C
ERIRIRIRRRRIRIRIRIRRRIANRIRIRIRNRRRA
PE7 61 a0 ] pE14
pE6 [_|e2 9 1 pris
Ves |63 38| PAO
Lbo_cAp [ ea 7] pa1
Voo |65 3| PA2
pc1a [ Jes 5[] pA3
PB15 |67 4] pa4
pB.14 [ es s3] pas
PB.13 [ |69 2] pD.15
P12 |70 LQFPSO a1l ] pas
AVpp [ |7 0| pa7
Veee |72 2/ ] pce
AVss |73 28] pc7
P11 [ |74 27 ] pcs
pe10 [_|7s 26| PE.13
pB9 [ s ] pE11
pBs |7 4[] PE10
pB7 [l 23] PE9
PpB6 |79 2/ ] PES
PB5 |80 @ 2l ] PF2
d N ®m v oo ~ ® o 3 2 8 % 3 809 5 8 g 3
Jugouudoudutioudbouuuut
TesSogsafEnazaeyIaLys
o o o 8 a o o E E o o 5! E E E o o o

Figure 4.1-42 M254 Series LQFP 80-pin Diagram
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4154 M254 Series LQFP 128-Pin Diagram
Corresponding Part Number: M254KE3AE, M254KG6AE

f§ffp800F0EEFyeeeeee iR igogiik
00000 R00n10000000000100]
PE7 [Jo7 641 nRESET
PE6 [ 98 631 PE.15
PE5 []99 62 ] PE.14
PE.4 [ 100 611 PF.15
PE3 101 60— PA.O
PE.2 [ 102 591 PA.Ll
NC [ 103 581 PA.2
NC 1104 571 PA.3
PE.1 [|105 56 | PA4
PE.O [ 106 551 PAS
NC 1107 541 PD.15
NC [|108 53] Vpp
NC [ 109 52[ 1 Vss
NC [ 110 511 PA.6
NC []111 501 PA7
Vss [ 112 LQFP128 491 PC.6
LDO_CAP [ 113 481 PC.7
Vpp [ 114 471 pC.8
PC.14 [11s 461 PE.13
PB.15 [ 116 45— PE.12
PB.14 [ 117 44 PE.I1
PB.13 [ 118 431 PE.10
PB.12 119 42— PE.9
AVpp [ 120 4[] PE.8
Veer [ 121 40— NC
AVgs [ 122 391 NC
PB.11 [123 38 ] PF.2
PB.10 [ 124 371 PF3
PB.9 [125 361 NC
PB.8 [ 126 351 NC
PB.7 [ 127 3 NC
PB.6 [1128 [ ] 331 NC
d N ey 0o n~w®mo 99883838523 3J383I3L8NERIIY
JUUooouoonououuiuu it UUNmmE
mWe o 40 00 g gd9 00N Ad0 0000000 N~Ne Fn
BEEE o888 > 883505 ft

D Vear power domain

Figure 4.1-43 M254 Series LQFP 128-pin Diagram
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4.1.6 M254 Series Multi-function Pin Diagram

4.1.6.1 M254 Series LQFP 44-Pin Multi-function Pin Diagram
Corresponding Part Number: M254MD2AE

M254MD2AE

(] PA15/UARTO_RXD /LCD_SEG17/LCD_SEGA4 / LCD_COM7

2] PA14/UARTO_TXD /LCD_SEG18/LCD_SEGAS /LCD_COMS

[ ] PCO/LCD_SEG26/LCD_COM3/ UART2_RXD 12C0_SDA | ACMP1_O
2] PC.1/LCD_SEG27/LCD_COM2/ UART2_TXD  1200_SCL/ ACMPO_O
1] PC2/LCD_SEG28/LCD_COMT / UART2_nCTS /12C0_SMBSUS
2] PC3/LCD_SEG291LCD_COMS UART2_nRTS /12C0_SMBAL

a[ ] PA13/LCD_SEG19/LCD_SEG46/LCD_COMS
o[ PA12/LCD_SEG20/LCD_SEGAT/LCD_COMA
5[] Pe.4/LCD_SEG30/LCD_COMS  UART2_RXD
2] pCS/LCD_SEG31/LCD_COMA UART2_TXD
2] PF.1JUARTL_RXD / UARTO_RXD / ICE_CLK

Vss w 2 PF.0/ UARTI_TXD | UARTO_TXD / ICE_DAT
LDO_cAP. 3 2 PRESET
Voo B 0[] PAO/SPIO_MOSI/ SCO_CLK | UARTO_RXD / UARTL_NRTS / BPWMO_CHO

TMO_EXT /LCD_COM1 / LCD_SEG13/ UARTO_NCTS / USCIO_CTL1 / SPI0_SS | EADCO_CH15/ PB.15

PA.1/SPIO_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1

8

CLKO / TMI_EXT /LCD_SEG12 / UARTO_nRTS / USCIO_DATL / SPI0_CLK / EADCO_CH14 / PB.14 PA2/SPID_CLK / SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWM0_CH2

LQFP44

TM2_EXT /LCD_SEG11/ UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3 1 ACMPO_P3 ] EADCO_CH13/ PB.13 PA3/SPI0_SS SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO.

TM3_EXT /LCD_SEG10/ UARTO_RXD / USCI0_CLK / SPIO_MOSI / ACMP1_P2 / ACMPO_P2 | EADCO_CH12 / PB.12 w 18] ] PAG/LCD_SEG36 / UARTO_RXD | ACMP1_WLAT /T3 /INTO
AVoo @ 15[ ] PA7/LCD_SEG37/ UARTO_TXD / ACMPO_WLAT / TM2 | INTL
AVss w 14 PF.2/ UARTO_RXD /12C0_SDA / XT1_OUT

ACMPO_O /INTS / LCD_SEGS | UART1_TXD | EADCO_CHT / PB.7 PF.3/ UARTO_TXD / 12C0_SCL / XTL_IN

NO00000000nn
EpEpARERERRpERARARERE

ACMP1_O /INT4/ LCD_SEGA | UART1_RXD | EADCO_CH6 [ PB.6 PF.4<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>