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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 1.7uA (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 Vsar 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, I12C, 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-bhit 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) 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
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I

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

Dec. 20, 2022 Page 30 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

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 1/0 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

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

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

Supports using PDMA to write data to perform CRC operation

Voltage Adjustable
Interface

Supports up to 6 VAI pins

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

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

Security

96-bit Unique ID (UID)
128-bit Unique Customer ID (UCID)

Memories

Flash

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

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

12 bytes User Configuration Block to control system initiation.
512B page erase for all embedded Flash
32-bit and multi-word Flash programming function.

Supports In-System-Programming (ISP), In-Application-
Programming (IAP) update embedded Flash memory

Supports CRC-32 checksum calculation function

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

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

Supports XOM feature with 1 region

SRAM

Up to 32 KB embedded SRAM
Supports byte-, half-word- and word-access

Supports PDMA mode

Peripheral DMA (PDMA)

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

Channel 0 to 5 support stride features

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

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

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

Transfer data width of 8, 16, and 32 bits

Single and burst transfer type

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

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

Clocks

Clock Source

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

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

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

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

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

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

Supports clock on-the-fly switch

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

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

Supports divided clock output

Timers

32-bit Timer

TIMER mode

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

Independent clock source for each timer

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

Event counting function to count the event from external pin

Input capture function to capture or reset counter value
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External capture pin event for interval measurement
External capture pin event to reset 24-bit up counter

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

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

Internal capture triggered source from ACMP output

Inter-Timer trigger capture mode

PWM mode

16-bit compare register and period register
Double buffer for period register and compare register
Supports inverse in PWM output

PWM interrupt wake-up from system Power-down mode

BPWM

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
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

PWM

Supports maximum clock frequency up to 96 MHz

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

Supports independent mode for PWM output/Capture input
channel

Supports complementary mode for 3 complementary paired PWM
output channels:

Dec. 20, 2022

Page 34 of 1434 Rev 2.04




NnUvVoTOoN

M251/M252/M254/M256/M258 Series

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

Supports interrupt on the following events:

- PWM counter match 0, period value or compared value
- Brake condition happened

Supports trigger ADC on the following events:

- PWM 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 PDMA transfer function for all PWM channels

Watchdog

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

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

Window Watchdog

Clock sources from HCLK/2048 (default) or LIRC

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

o 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~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
EADC

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

- Vear voltage measure (Vsat/4)

Four ADC interrupts (ADINTO0~3) with individual interrupt vector
addresses

ADC clock frequency up to 16 MHz
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e Up to 730 KSPS conversion rate
e Configurable ADC internal sampling time
e Upto 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 (Vsat/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
- 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
VRer pin
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Max. output voltage AVop -0.2V in 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
(ACMP)

Up to two rail-to-rail analog comparators

4 multiplexed I/O pins at positive node

Negative node:
- One 1/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

OPA

Analog input voltage: 0~AVopp.
Up to 1 operational amplifier

Supports to use schmitt trigger buffer output for simple comparator
function

Supports schmitt trigger buffer output interrupts

Internal Reference Voltage

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

Communication Interfaces

UART

Supports up to 3 UARTs: UARTO, UART1 and UART2

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
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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

RS-485 9-bit mode and direction control

UARTO supports LIN function:

- LIN master/slave mode

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

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

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

Auto-Baud Rate measurement and baud rate compensation
function

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

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

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

Supports PDMA mode

Smart Card Interface

Smart card mode

ISO 7816-3 T =0, T = 1 compliant

EMV2000 compliant

One I1SO 7816-3 port

Separates receive/transmit 4 byte entry FIFO for data payloads

Programmable transmission clock frequency
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Programmable receiver buffer trigger level
Programmable guard time selection (11 ETU ~ 267 ETU)

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

Supports auto direct / inverse convention function

Supports transmitter and receiver error retry and error number
limiting function

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

Supports hardware warm reset sequence process
Supports hardware deactivation sequence process

Supports hardware auto deactivation sequence when the card
removal is detected

UART mode

Full duplex, asynchronous communications

Separates receiving / transmitting 4 bytes entry FIFO for data
payloads

Supports programmable baud rate generator
Supports programmable receiver buffer trigger level

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

Programmable even, odd or no parity bit generation and detection

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

SPI

Supports Master or Slave mode operation

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

Supports 2-bit Transfer mode

Supports Dual and Quad I/O Transfer mode

Configurable bit length of a transaction word from 8 to 32-bit
Provides separate 8-level depth transmit and receive FIFO buffers
Supports MSB first or LSB first transfer sequence

Supports Byte Reorder function

Supports Byte or Word Suspend mode

Supports PDMA transfer

Supports 3-Wire, no slave selection signal, bi-direction interface
Supports one data channel half-duplex transfer

Supports receive-only mode

Dec. 20, 2022

Page 40 of 1434 Rev 2.04




NnUvVoTOoN

M251/M252/M254/M256/M258 Series

Up to 2 sets of I12C devices

Master/Slave mode

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

7-bit and 10-bit addressing mode

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

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

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
I°C 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 Upto 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/I’S e Supports byte reorder function

Byte or Word Suspend mode

Master and slave mode up to 25 MHz (Voo = 3.0V ~5.5V)
Supports one data channel half-duplex transfer

Supports receive-only mode

Supports PDMA transfer

I2S Mode

Up to 1 set of I°S by SPI controllers
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Interface with external audio CODEC

Supports Master and Slave mode

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

Mono and stereo audio data

PCM mode A, PCM mode B, I°S and MSB justified data format

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

Generates interrupt requests when buffer levels cross a
programmable boundary

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

Up to 3 sets of USCI: USCI0, USCI1 and USCI2
Supports UART, SPI and I?C function
Single byte TX and RX buffer mode

USCI_UART

[ ]
Universal Serial Control

One transmit buffer and two receive buffer for data payload

Hardware auto flow control function and programmable flow
control trigger level

Programmable baud-rate generator
Supports 9-bit data transfer

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

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

Interface (USCI) USCI_SPI

Master or Slave mode operation

Configurable bit length of a transfer word from 4 to 16-bit
One transmit buffer and two receive buffer for data payload
MSB first or LSB first transfer sequence

Word suspend function

Supports PDMA transfer

Supports 3-wire, no slave select signal, bi-direction interface
Wake-up function: input slave select transition

Supports one data channel half-duplex transfer

USCI_I2C

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

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

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

GPIO ¢ Independent pull-up/pull-down control

e High driver and high sink current I/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
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e Supports I/O de-bounce with LIRC at power down

¢ |/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 I/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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I

- 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)

¢ 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
o 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

e 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 1/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

Dec. 20, 2022 Page 46 of 1434 Rev 2.04




NnUvVoTOoN

M251/M252/M254/M256/M258 Series

Programmable seed value

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

Supports using PDMA to write data to perform CRC operation

Security

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

Memories

Flash

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

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

12 bytes User Configuration Block to control system initiation.
512B page erase for all embedded Flash
32-bit and multi-word Flash programming function

Supports In-System-Programming (ISP), In-Application-
Programming (IAP) update embedded Flash memory

Supports CRC-32 checksum calculation function

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

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

Supports XOM feature with 1 region

SRAM

Up to 32 KB embedded SRAM
Supports byte-, half-word- and word-access

Supports PDMA mode

Peripheral DMA (PDMA)

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

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

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

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

Transfer data width of 8, 16, and 32 bits
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¢ 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, I1°C, 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 e 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

¢ Independent clock source for each timer

¢ 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.

e 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

e 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 WWNDT counter suspends in Idle/Power-down mode

Supports Interrupt
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RTC

[ ]

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

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

EADC

Conversion results held in up to 7 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
Supports 3 internal channels:
Band-gap VBG output or Internal voltage reference
Temperature sensor input

Veat voltage measure (Veat/4)

Four ADC interrupts (ADINTO0~3) 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 (Vsat/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_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 (AVbp)

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)

4 multiplexed 1/O pins at positive node

Negative node:
- One 1/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 GP1O
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 Vicp 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

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

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

Auto-Baud Rate measurement and baud rate compensation
function

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

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

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
Supports PDMA mode

Smart Card Interface

Smart card mode

ISO 7816-3 T =0, T = 1 compliant

EMV2000 compliant

One I1SO 7816-3 port

Separates receive/transmit 4 byte entry FIFO for data payloads
Programmable transmission clock frequency

Programmable receiver buffer trigger level

Programmable guard time selection (11 ETU ~ 267 ETU)

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

Supports auto direct / inverse convention function

Supports transmitter and receiver error retry and error number
limiting function

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

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
o 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

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

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

Supports 14-bit time-out counter requesting the 1C interrupt if the
I2C bus hangs up and timer-out counter overflows

Programmable clocks allow versatile rate control

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

Supports SMBus and PMBus

Multi-address Power-down wake-up function

Supports PDMA transfer

SPI/I?S

SPI Mode

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

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

MSB first or LSB first transfer sequence

Supports byte reorder function

Byte or Word Suspend mode

Master and slave mode up to 25 MHz (Vop = 3.0V ~5.5V)
Supports one data channel half-duplex transfer

Supports receive-only mode

Supports PDMA transfer

I’S Mode

Up to 2 sets of I°S by SPI controllers

Interface with external audio CODEC

Supports Master and Slave mode

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

Mono and stereo audio data

PCM mode A, PCM mode B, I°S and MSB justified data format

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

Generates interrupt requests when buffer levels cross a
programmable boundary

Each supports two PDMA requests, one for transmitting and the
other for receiving
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e Upto 2 sets of USCI
e Supports UART, SPI and I>C 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
o 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

TTL/Schmitt trigger input selectable

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

Independent pull-up/pull-down control

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

Minimum 1/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)

Software selectable slew rate control

Supports wake-up function

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

I/0O configurations of multi-function pin are controlled by module or
MFOS register settings

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

Advanced Connectivity

Compliant with USB 2.0 Full-Speed specification

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

Suspend function when no bus activity exists for 3 ms

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

Provides remote wake-up capability

Start of Frame (SOF) locked clock pulse generation
Supports USB 2.0 Link Power Management (LPM)

Supports Crystal-less function

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

3.1 Package Type

Package is Halogen-free, RoHS-compliant and TSCA-compilant.

Part No. TSSOP20 TSSOP28 QFN33 LQFP44 LQFP48 LQFP64 LQFP128

M251xC M251FC2AE M251EC2AE  M251ZC2AE M251LC2AE  M251SC2AE

M251xD M251ZD2AE M251LD2AE  M251SD2AE

M251xE M251LE3AE M251SE3AE  M251KE3AE
M251xG M251LG6AE M251SGEAE M251KG6AE
—————————————————————————————————
M252xC  M252FC2AE M252EC2AE  M252ZC2AE M252LC2AE  M252SC2AE

M252xD M252ZD2AE M252LD2AE  M252SD2AE

M252xE M252LE3AE  M252SE3AE  M252KE3AE
M252xG M252LGBAE  M252SGEAE  M252KG6AE
——————————————————————————————————————
M254xD M254MD2AE N mans

M254xE M254SE3AE  M254KE3AE
M254xG M254SGEAE  M254KG6AE
.
M256xD M256MD2AE M256SD2AE

M256xE M256SE3AE  M256KE3AE
M256xG M256SG6AE  M256KG6AE
e —
M258xE M258SE3AE  M258KE3AE
M258xG M258SG6AE  M258KGGAE
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3.2 M251/M252/M254/M256/M258 Series Selection Guide

3.2.1 M251 Base Series (M251Fx / M251Ex / M2517x)

L Ll [11] Ll
< < < <
o N N N
O (O] O o
PART NUMBER L w N N
n n n Lo
N N N N
= s = =
Flash (KB) 32 32 32 64
SRAM (KB) 8 8 8 12
LDROM (KB) 4
PLL ( MHz) - - - 96
LXT - - v v
110 15 23 26 26
32-bit Timer/PWM 4
PWM 9 11 12 12
BPWM - - - 12
WDT/WWDT \
RTC - - v v
USCI* 1 1 1 2
UART 2 2 2 3
> QSPI 1
=
5 SPI /12S - - - 1
2
IS 1>C 2
[}
© SC/UART 1
EBI
PSIO - - - 4
12-hit ADC 7 9 10 10
ACMP - - - 2
DAC
OPA
PDMA 5
Tamper -
VAI - | - | N | \
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)

L 1] wl L
< < < <
N N (32] ©
O [a) L (O]
PART NUMBER = = = =
n n n Lo
o 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 41
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT v
RTC v
uscI* 2 2 3 3
UART 3
2 QSPI 1
s
kst SPI /12S 1
[0}
g 1>C 2
[}
o SC/UART 1
EBI - - R R
PSIO 4 4 8 8
12-bit ADC 12
ACMP 2
DAC - - - 1
OPA - - - 1
PDMA 5 5 8 8
Tamper
VAI v
Vear pin
Internal Vger
Package LQFP48

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

L L wl L
S N 3 S
(@) [a) L (O]
PART NUMBER 21 % 2 2
n Ln n n
N N N N
s s = s
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT v
11O 54 54 53 53
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT v
RTC v
USCI* 2 2 3 3
UART 3
> QSPI 1
=
g SPI/12S 1
[0}
g 1>C 2
[}
o SC/UART 1
EBI - - v v
PSIO 4 4 8 8
12-bit ADC 16
ACMP 2
DAC - - - 1
OPA
PDMA 5 5 8 8
Tamper v
VAI \
Vpar pin - - v \
Internal Vger Y
Package LQFP64

USCI*: supports UART, SPI or I12C
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3.24 M251 Base Series (M251KXx)

w w
< z
Ll O]
PART NUMBER }_ﬁ §|
n n
N N
= =
Flash (KB) 128 256
SRAM (KB) 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT \
1/10 85
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT \
RTC \
USCI* 3
UART 3
> QSPI 1
=
© SPI /12S 1
Q
= 12C 2
S
SC/UART 1
EBI \
PSIO 8
12-bit ADC 16
ACMP 2
DAC - 1
OPA - 1
PDMA 8
Tamper y
VAI \
Vear pin v
Internal Vger \
Package LQFP128

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

L Ll [11] Ll
< < < <
N N N N
O (O] (@] o
PART NUMBER Y o N N
n n n Lo
N N N N
= = = =
Flash (KB) 32 32 32 64
SRAM (KB) 8 8 8 12
LDROM (KB) 4
PLL ( MHz) - - - 96
LXT - - v v
110 11 19 22 22
32-bit Timer/PWM 4
PWM 7 11 12 12
BPWM - - - 8
WDT/WWDT \
RTC - - v v
USCI* 1 1 1 2
UART 2 2 2 3
> QSPI 1
=
5 SPI /12S - - - 1
[0}
g 1>C 2
[}
© SC/UART 1
EBI
PSIO - - - 4
12-bit ADC 3 9 10 10
ACMP - - - 2
DAC
OPA
USB 2.0 FS Device RN
USB BC1.2
PDMA 5
Tamper -
VAI - | - | N | \
Vgar pin
Internal Vrer
Package TSSOP20 | TSSOP28 | QFN33 | QFN33

USCI*: supports UART, SPI or I12C
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3.2.6 M252 USB Series (M252Lx)

Ll L L Ll
g g < g
PART NUMBER % % g %
= s = s
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT y
1/O 37
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT \
RTC \
uscl* 2 2 3 3
UART 3
= QSPI 1
§ SPI/12S 1
= 1’C 2
S SC/UART 1
EBI - - v N
PSIO 4 4 8 8
12-bit ADC 12
ACMP 2
DAC - - - 1
OPA - - - 1
USB 2.0 FS Device y
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)

< < < <
o N ™ ©
PART NUMBER § ﬁ ﬁ §
& & d &
= = > =
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT \
/O 50 50 49 49
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT \
RTC \
USCI* 2 2 3 3
UART 3
= QSPI 1
§ SPI/12S 1
= 1’C 2
S SC/UART 1
EBI - - v v
PSIO 4 4 8 8
12-bit ADC 16
ACMP 2
DAC - - - 1
OPA - - - 1
USB 2.0 FS Device y
USB BC1.2 -
PDMA 5 | 5 | 8 | 8
Tamper v
VAI \
Vear pin - | | v | v
Internal Vger v
Package LQFP64

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

L Ll
< g
i 0]
PART NUMBER ¥ X
n n
N N
= =
Flash (KB) 128 256
SRAM (KB) 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT v
110 81
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT \
RTC N
uscI* 3
UART 3
> QSPI 1
=
S SPI /12S 1
2
c 1’C 2
S
SC/UART 1
EBI v
PSIO 8
12-hit ADC 16
ACMP 2
DAC - 1
OPA - 1
USB 2.0 FS Device v
USB BC1.2
PDMA 8
Tamper y
VAI \
VeaT pln \/
Internal Veer v
Package LQFP128

USCI*: supports UART, SPI or I2C
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M251/M252/M254/M256/M258 Series

3.2.9 M254 LCD Series
< < < = < < <
a a a i G i o
PART NUMBER 3 % g g g § §)
g g g E g . g
Flash (KB) 64 64 64 128 256 128 256
SRAM (KB) 8 8 16 16 32 16 32
LDROM (KB) 4
PLL ( MHz)
LXT y
I/0 5V tolerance v
/0 37 54 | 53 | 53 53 86 | 86
32-bit Timer/PWM 4
PWM -
BPWM 6 6 | 6 | 6 12 6 | 12
WDT/WWDT y
RTC \
UscCl* 1 1 1 1 2 1 2
2 UART 3 3 3 3 4 3 4
‘% SPI /IS 1 1 1 1 2 1 2
g rC 1 1 1 1 2 1 2
© SC/UART 1
PSIO -
12-bit ADC 12 16 16 16 16 16 16
12-bit DAC - - - - 2 - 2
ACMP
PDMA 5 5 5 8 5 8
Capactitive Touch -
4%20 4x32 4x32 4%32 4x32 4x48 4x48
COM/SEG LCD Driver| 6x18 6 x 30 6 x 30 6 x 30 6 x 30 6 X 46 6 x 46
8x 16 8 x 28 8x28 8 x 28 8x28 8 x 44 8 x 44
Vgar pin - - N v v v N
Internal Vger - \ \ v \ v \
Package| LQFP44 LQFP64 LQFP128
USCI*: supports UART, SPlI or I12C
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3.2.10 M256 LCD + Touch Series

M251/M252/M254/M256/M258 Series

% L w Ll w L
PART NUMBER = 7)) 7 ) ¥ N
© © © © © ©
T3] n 0 [Te] Te) LN
I N [aV) o N N
s = > = = s
Flash (KB) 64 64 128 256 128 256
SRAM (KB) 8 8 16 32 16 32
LDROM (KB) 4
PLL ( MHz) -
LXT \
1/0 5V tolerance J
110 37 54 53 53 86 86
32-bit Timer/PWM 4
PWM -
BPWM 6 6 6 12 6 12
WDT/WWDT N
RTC \
USCI* 1 1 1 2 1 2
UART 3 3 3 4 3 4
2
2 SPI /IS 1 1 1 2 1 2
2
5 12C 1 1 1 2 1 2
o
SC/UART 1
PSIO -
12-bit ADC 12 16 16 16 16 16
12-bit DAC - - - 2 - 2
ACMP 2
PDMA 5 5 5 8 5 8
Capactitive Touch 6 14 14 20 15 24
4x20 4x32 4x32 4x32 4x48 4x48
COM/SEG LCD Driver 6x18 6x 30 6 x 30 6 x 30 6 x 46 6x46
8x16 8x28 8x28 8x28 8 x 44 8x44
VeaT pln - - \/ \/ \/ \/
Internal Vger - v N Y N N
Package| LQFP44 LQFP64 LQFP128
USCI*: supports UART, SPI or I2C
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M251/M252/M254/M256/M258 Series

3.2.11 M258 LCD + Touch + USB Series
w L w w
PART NUMBER (7] 7] 4 X
(e [ce) [c0) [e]
n [Te) Te) n
N N N N
= = = =
Flash (KB) 128 256 128 256
SRAM (KB) 16 32 16 32
LDROM (KB)
PLL ( MHz)
LXT
1/0 5V tolerance
110 49 49 82 82
32-bit Timer/PWM
PWM
BPWM 6 12 6 12
WDT/WWDT
RTC
uscr* 1 2 1 2
UART 3 4 3 4
g SPI/I%S 1 2 1 2
.§ .
@ 1’C 1 2 1 2
5
(@) SC/UART
PSIO
USB 2.0 FS v y y J
12-bit ADC 16
12-bit DAC - 2 - 2
ACMP
PDMA 5 8 5 8
Capactitive Touch 14 20 15 24
4 x 28 4 x 28 4 x 44 4 x 44
COM/SEG LCD Driver 6 x 26 6 x 26 6x42 6 x 42
8x24 8x24 8 x40 8 x40
VeaT pln \/ \/ \/ \/
Internal Vger N v N v
Package LQFP64 LQFP128
USCI*: supports UART, SPlI or I12C
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3.2.12 Naming Rule

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)

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 | M256SE3AE | 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 o ) ® . . -
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_CLKSEL3[1:0]) ® o o - - -
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 L
Detect_coefficient is 512

Clock Frequency Range Detector
Upper Boundary Register

(CLK_CDUPB) CLK_CDUPB ° ° o
Detect_coefficient is 1024

Clock Frequency Range Detector
Lower Boundary Register PY PY P
(CLK_CDLOWB) CLK_CDLOWB
Detect_coefficient is 512

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

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

Support 5V tolerance except PAS, PY ) ) ) ) )
PA9, PF2, PF3, PF4 and PF5
6.10.5 Functional |6.10.5.11Spare Registers and ) ) ) P 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 R
Description (RTC_LXTCTL) RTC_LXTCTL[8]
RTC GPIO Control Register0
(RTC_GPIOCTLO) 1 1 ) L d ) )
RTC Tamper Pin Control Register ) ) ) PS PS )
(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 L 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 transaption (_jata vx{ill be written from
- 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 Y o o Y R -

SLVBERX (SPIx_FIFOCTL[10])

Effective Bit Number of
Uncompleted RX Data

SLVBENUM
(SPIx_STATUS2[29:24])

I2S Clock Divider Number Selection

for I°S Slave Mode and I>S 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 |yART (WUART_PROTCTL) P PY P ) ) ]

Description
DGE (UUART_PROTCTL [30])
6.27.5.7 EADC Trigger by PWM
i Trigger ) ) ) g g 1
6.27.5 Functional
Description .
6.27.5.8 EADC Trigger by BPWM i
Trigger 1 o o L L
6.27.7 Register ADQ Sample Module 4~15 Control R B R Y Y Y
Registers
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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 [ )
Configuration
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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
Vop NRESET

PB.14 = PA.O
PB.13 % PA.1
PB.12 [ 6| % PA.2
AVpp 8 PA.3
PB.5 PF.2
PB.4 [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

N
|

PA.12 PC.0

N
i\

PA.13 PC.1

Nl

PA.14 PF.1

N
o

EEEEEEEEEEEER

PA.15 PF.0

N
EN

Ves NRESET

N
Dy

LDO_CAP PA.0

N

Voo PA.1

PB.14 PA.2

8¢d0OSS1

PB.13 PA.3

N
o

PB.12 PF.2

©

AVpp PF.3

|

PB.5 PB.0

N
.

PB.4 PB.1

i
w
[N
o

Bl bl H el [ Bl H Ll MM

PB.3 PB.2

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

n < o N
<< C < <O O w
[ IR o IR o N o B o I a I o H o Y
RN N RN
VSS -2_-5-_E CTTTTTTTTTTTTTTT T 7 nRESET
[..., : Top transparent view
LDO_CAP TZ-G-: Vbpio
Vop {-_éj_i | PA.O
PB.15 (28] | PA.1
o QFN33
PB.14 {_2_9_: : PA.2
PB.13 T30 PA.3
PB.12 (310 * PF.2
N 33VSS
AVpp 132 TTmmmmmommosmmoooooomoosoooooooos PF.3
o ol (sl ol ol I ol

I Vbpio 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

eI 2T oot n - o

R

csTEEIEEEEEW

Vgs []37 24| ] nRESET

LDO CAP [ |38 23 Vboio
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 LQFP43 18 PA.4
PB.12 [ 44 17 PA5
AVpp [ 45 161 PA.6
AVss [ 46 151 PA.7
PB.7 []47 141 PF.2
pe.6 4@ 13— PF.3

f N ® < b o~ oo 2

Jutuuuudiuut

LY O N =- O = O 9w Y

EEEEEEEEEE'&&

I Vbbio 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

L+ M N

- - - O - N MO T+~ N ™YW — o
I < < < 000000000 00w
o T W o T T T o Y WO s T o S W W o

Vss [ 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
AVes [ Vss
PB.11 [ PA.6
PB.10 [| PA.7
PB9O [ PC.6
PB8 [ PC.7
PB.7 [ PF.2

N mMoOoomm T T < L O W oW o
n_n_n_n_n_n_n_ggn_n_n_>n_n_n_

Vbpio power domain

Vgat power domain

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

rrrrr O - N @M< 0o N O - N @MY N oD~ o
SEfEF0EPEFRPER2222202 889998999 gutk
1001000000 T { IR II00TD00TR{ I
PE7 o7 641 nRESET
PES [ os & PE15
PE5 [ o9 e[ PE14
PE4 [ 100 61 Vooio
PE3 [ 101 co[mm PAO
PE2 [ 102 sojmml A1
NC 103 ssjmm PA2
NC T 104 s7jmm PA3
PE1 105 sojmm PA4
PEO [ 106 ssjmm PAS
NC T 107 s~ PD.15
NC [ 108 531 Vpp
NC [ 109 521 Vgg
NC [ 110 511 PA6
NC T 50— PA7
Ves 112 LQFP128 w0 PC6
LDO_CAP T 113 w1 PC7
Vpp [ 114 471 PC.8
PCA4 115 a8 PE13
PBA5 116 s PEA2
PB4 | 117 w1 PEA1
PB.13 [ 118 # PE10
PB.12 [ 119 2 PE9
AVpp [ 120 41 PES
Vege T 121 21 NC
AVes [ 122 391 NC
PB.A1 [ 123 81 PF2
PB.AO0 [ 124 77 PF3
PB9 [|125 361 NC
PB.8 [ 126 351 NC
PB7 127 U NC
ps 1z @ 31 NC

-~ m b o~ 0o 2 5 823 ReRre S T8RRI L E&ERIRE & S

JUOUoUoUoguouooooo0UUUUURNERE

0T ONNZ-T OO g a- 00X 0N- 20000000 N~Ne £,y

EEEEJJJfEE>> 2288 ggpg et
o oo o o o oo

1] Vbpio 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  |Vop

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

5 PB.13/EADCO_CH13/USCI0_DATO/UARTO_TXD/PWM1_CH2/TM2_EXT

6 PB.12/EADCO_CH12/USCI0_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT

7 |AVpp

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

9 |PB.4/EADCO_CH4/12C0_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/I2C1_SDA/UART1_RXD/SCO_PWR/PWMO_CH3/TM3/INT3

12 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN

13 |PF.2/UARTO_RXD/12C0O_SDA/QSPIO_CLK/XT1_OUT

14 |PA.3/QSPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PWMO_CH2/CLKO/PWM1_BRAKE1

15 |PA.2/QSPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PWMO_CH3

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

17 |PA.0/QSPIO_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.0/12C0O_SDA / PWM1_CHS

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

NRESET
LDO_CAP PA.0/ SCO_CLK / UARTO_RXD / UART1_nRTS / PWMO_CHS
Voo 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

82d0OSSL

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_BRAKE1

TM3_EXT / PWM1_CH3 / UARTO_RXD / USCIO_CLK / EADCO_CH12 / PB.12 PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT

AVpo PF.3/UARTO_TXD /12C0_SCL / XT1_IN

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

PB.0/ EADCO_CHO / 12C1_SDA / PWMO_CHS / PWM1_CHS / PWMO_BRAKEL

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

BLE KB EEHAMENHNH

HEHEH TN EHH

PB.1/EADCO_CH1/12C1_SCL / PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEO

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/USCIO_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_CH5/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.0/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_MOSIO0/12C0_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/I2C1_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/UARTO_TXD/I2CO_SCL/XT1_IN
10 |PF.2/UARTO_RXD/I2C0O_SDA/QSPIO_CLK/XT1_OUT
11 |PA.3/QSPI0_SS/SCO0_PWR/I2C0_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 |Vboio
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_MISO0/12C0O_SCL/PWM1_CH4
20 |PC.0/QSPIO_MOSIO/12C0_SDA/PWM1_CH5
21 |PA.12/12C1_SCL
22 |PA.13/I12C1_SDA
23 |PA.14/UARTO_TXD
24  |PA.15/UARTO_RXD
25 |Vss
26 |LDO_CAP
27 Voo
28 |PB.15/EADCO_CH15/USCI0_CTL1/UARTO_nCTS/PWM1_CHO/TMO_EXT/PWMO_BRAKE1
29 |PB.14/EADCO_CH14/USCIO_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/I2C0_SCL/USCI1_CTLO/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 _IP_ZB.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SC0_RST/PWMO_CH2/PWMO_BRAKEO/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.OIEADCO_CHO/UARTZ_RXD/SPIO_IZSMCLK/I2C1_SDA/QSPIO_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE
7 PF.5/UART2_RXD/UART2_nCTS/PWMO0_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/SC0_PWR/I2C0_SMBAL/UART1_TXD/12C1_SCL/BPWMO0_CH3/PWMO0_CH2/CLKO/PWM1
_BRAKE1
12 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO_CH2/PWMO_CH3
13 |[PA.1/QSPIO_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO0_CH4
14 |PA.0/QSPI0_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
15  |Vopio
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
a 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_MISOO0/UART2_TXD/I2CO_SCL/PWM1_CH4/ACMPO_O
20 |PC.0/QSPI0_MOSIO/UART2_RXD/12C0_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_NnCTS/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;.T13/EADCO_CH13/ACMPO_P3/ACMP1_P3/SPIO_MISO/USCIO_DATO/UARTO_TXD/PSIOO_CHZ/PWM 1 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

Dec. 20, 2022 Page 90 of 1434 Rev 2.04



NnUvVoTOoN

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

Dec. 20, 2022

Page 91 of 1434

Rev 2.04




nuvoTon M251/M252/M254/M256/M258 Series

Pin |M251LC2AE/M251LD2AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/I2C0_SCL/USCI1_CTLO/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 _IP_ZB.3/EADCO_CH3/ACMPO_N/IZCl_SCL/UARTl_TXD/USCI1_DAT1/SCO_RST/PWM0_CH2/PWMO_BRAKEO/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.OIEADCO_CHO/UARTZ_RXD/SPIO_IZSMCLK/I2C1_SDAIQSPIO_MOSI1/PWMO_CH5/PWMl_CHSIPWMO_BRAKE
7 PA.11/ACMPO_PO/USCIO_CLK/BPWMO_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/USCIO0O_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
11 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO0_CH4/X32_IN/EADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
13 |PF.3/UARTO_TXD/I12C0O_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/UARTO_RXD/12C0_SDA/QSPI0_CLK/XT1_OUT/BPWM1_CH1
15 |PA.7/lUARTO_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/QSPIO_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/BPWMO0_CH4/PWMO0_CH1
19 |PA.3/QSPIO_SS/SPI0_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/BPWMO_CH3/PWMO_CH2/CLKO/PWML1
_BRAKE1
20 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I12C1_SDA/BPWMO0_CH2/PWMO0_CH3
21 |PA.1/QSPI0_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_CHO0/PWMO_CH5
23 |Vooio
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/BPWM21_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/UARTO0_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/QSPIO_MOSIO/UART2_RXD/I2CO_SDA/PWM1_CH5/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_BRAKE1

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
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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/12C0O_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/PWMO0_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_CHS6/
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.0O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWM0_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/BPWMO_CH4/X32_IN/EADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
13 |PF.3/EBI_NCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/EBI_NnCS1/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/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_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/12C1_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_DAT0/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_MOSIL/UART2_RXD/I2C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

29 |PC.3/EBI_AD3/QSPI0O_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTLO0/PSIO0_CH2

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

31 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/I2C0_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/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 _ _ - L _ _ a _ -
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
T5/ACMPO_O

46 |PBSIEADCO_CHG/EBI_nWRH/USCI1_DATL/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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EEELE
§eigs
EELEE
§5-88%
555585353
. iS40y
23, 532888:5°8
£490%23832383
HEFEE EE T
§8iiggiaggit
5‘§§§§§i§§é§5
figsdeondess
SSEESSE IS5
qq;géézg;é::
458828228888
ggyd535835 40
22gpgrregeid
R e
aaa8ARAEARER
v w1 omeser
wo_car 2 Voo
Voo 221 PAQ QSPIO_MOSIO/ SPI_HOSI 1 SCO_CLK/ UARTO_RXD 1 UARTA._nRTS PSI00_CHT /USCI2_DATA | PYMO_CHO | PWMO_CHS 1 DACO_ST
ML USCI2_CLK 1 QSPI0_CLK/ USCD_CTLO/ SPI0_RSMELK /681 ADYL1PC14 0 13 PA11QSPI_ISOO. 591 IS0 SC0_OAT 1UARTO_TXD | UARTS_nCTS | PSI0N_CHG USCI2_ATO  BPWHO_CH | IO CHa
PUMO_BRAKEL |/ TO_EXT | PWAL_CHO  PSI00_CHO/ UARTO_NCTS /USCI0_CTLL /SP0_SS, EBI AD12  EADCD_CHIS  Ansoge .15 [ o 51 PA2/QSPI_CLK I SP0_CLK  SCO_RST 12C0_SHSUS /UARTL_RXD  12C1_SDA PSI00_CHS/ USCI2_CLIC/ BPWO_CH2 | PMO_CH3
THHL_EXT/PINS_GHL | PSIO0_CHL I UARTO_ RIS, USCO_DATS  SP10_CLI  EBI AD13 | EADCO_CHi  Anogd. PR.14 (& LQFP48 151 PA31QSPIO_SS. SPI0_SS 1 SCO_PYIR 12C0_SEAL/UARTA_TXD)12G1_SCL I PSI0O_CHA/USCI2_CTLO/ BPHNO_CHA. PWMO_CHE CLKO W SRAKEL
TM2_EXT | PWAL_GH2 1 PSI00_CH /UARTO_TXD 1 USCI0_DATD SPIO_MISO /B ADL | ACMP3_P3/ ACMPO_ 3. EADCO, CHIA Ansogto P13 s s PA4/QSPI0_MOSILI SPID_IZSHCLK 1 SC0_1CD 1 UARTO_IRTS UARTO_RXD 1 12€0_SOA USCI2_ CTLL | BPVO_CH | PO, CHL
T3 EXT /PWAAI_CHA PSI00_CH3/ UARTD_RXD USCRD_CLK | SPO_MOSI EBIADIS | ACMPA_P2. ACWRD_ P2/ DACO_OUT | EADCD_CHI2  Ansoga P12 [ 31 PAS/QSPI0_WISOL 1 UARTO_ACTS  UARTO_TXO12GD_SCL/ BPYIMD_CH  PYN0_CH
o= 191 PAG EBIADG | UARTO_RAD 12C1_SDAI PWAL_CHS BPYIML_CHY ACMP3_WLAT /M. NTO
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Figure 4.1-14 M251LG6AE Multi-function Pin Diagram

Dec. 20, 2022 Page 97 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

Pin |M251LG6AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/12C0O_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/PWMO0_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_CH6/
PWMO_BRAKEO/TM2/INT2
4 PB.2/EADCO_CH2/ACMPO_P1/OPAQ_O/EBI_ADRS3/12C1_SDA/UART1_RXD/USCI1_DAT0/SC0_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_BRAKEO
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_nWR/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/BPWMO_CH4/X32_IN/EADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
13 |PF.3/EBI_NCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/EBI_NCS1/UARTO_RXD/I2C0_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/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO0_CH4/P
WMO_CH1
19 PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/I2C0_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/12C1_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_DAT0/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/QSPI0_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/QSPI0_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/I2C0_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/I12C1_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/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 | cH2rTM2_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
T5/ACMPO_O

4g | PB.6/EADCO_CHB/EBI_IWRH/USCI1_DATL/UART1_RXD/EBI_NCSL/BPWM1_CH5/PWM1_BRAKEL/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

M251SC2AE / M251SD2AE
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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
TN2_EXT I PWML_CH | PS108_GH2 | UARTO_ X USCI0DATO/ SPIG_MISO ACMIP. P31 ACHPO_3 EADCO_GHI3/ 813 £ i
TM_EXT/ PUIVL_GH3/PSI00_CH3 | UARTO_RXO USCI0_CLK | SPI0HOSI | AGHP_P2/ ACHPO_P2/EADCO_GHi2 1P5.12 )38 LOFP64 e
po=M M
o= i

SPHIML_GHD/ SPI0_2SVCLK/ 12C1_SCL 1 UARTO_CTS  EADCO_CHL 19811 T 60

GPVIAL_CH 1201_SDA 1 UARTO_SRTS. USCI_CTLO/EADCH_GHIO/P8.10. ] 1 m
BPWAILCH 1201 SMBAL URTLnCTS | LARTO_ 10 /USCH_CTL EAOCD, CHo/ P89 £ s y
BPAAL_CH /12C1_SMBSUS  UARTL_ TS  UARTO_RAD 1 USCI_CLK | EADCD_CHB 55 = N
ACHPO_0 INTS  PYMY_CH# 1 PWML_BRAKED) BPWAIL_CH / UART_TXD /USGIL_DATO/EADCO_CH7 1087 &+ (@) y

10_MOSIL/ UART2_RXD / 12C1_SDA / PWM1_CH1 | PSIO0_CHL

UUUUuUuuouuouooo

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_BRAKE1l/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/I12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1
4 ?28.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWM0_BRAKEO/TM2/IN
5 PB.2/EADCO_CH2/ACMPOQ_P1/I12C1_SDA/UART1_RXD/USCI1_DAT0/SCO0_PWR/PWMO0_CH3/TM3/INT3
6 |PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISO1/PWMO_CH4/PWM1_CH4/PWM0O_BRAKEO
7 EB.OlEADCO_CHO/UART2_RXD/SPIO_IZSMCLK/IZCl_SDA/QSPIO_MOSI1/PWMO_CH5/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/SPIO_MOSI/TAMPERO
13 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO/PSIO0_CH3/PWMO_CH4/CLKO/TM3/INT5
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST
15 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_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/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
22 |Vss
23 Voo
24  |PD.15/PWMO0_CHS5/TM3/INT1
25 |PA.5/QSPI0O_MISO1/UARTO nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
26 |PA.4/QSPI0O_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/BPWMO0_CH4/PWMO0_CH1
,7 |PA3IQSPIO_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UARTL_TXD/I2C1_SCL/BPWMO_CH3/PWMO0_CH2/CLKO/PWM1
_BRAKEL
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/QSPIO_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
31 |Vboio
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_CHO0/ICE_DAT
33
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
34
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

35 |PC.5/QSPI0O_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO0/PSIO0_CHO

36 |PC.4/QSPI0_MOSIZ/UART2_RXD/I2C1_SDA/PWM1_CH1/PSIO0_CH1

37 |PC.3/QSPIO_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_MISO0/UART2_TXD/I2C0_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/USCI0_DAT1/SPI0O_CLK/UARTO_RXD

43 |PD.1/USCIO_DATO/SPIO_MISO

44 |PD.0/USCIO_CLK/SPI0O_MOSI/TM2

45 |PA.12/12C1_SCL/BPWM1_CH2

46 |PA.13/I2C1_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/SPIO_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_NnRTS/I2C1_SDA/BPWM1_CH1

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

63 |PB.8/EADCO_CHS8/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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M251SE3AE

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_BRAKE1l/PWM1_CH5/IN
T4/ACMP1_O
5 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/12C0_SCL/USCI1_CTL0/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/UART1_TXD/USCI1_DAT1/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/PWMO_CH3/PSIO0_CH
7/TM3/INT3
6 PB.1/EADCO_CH1/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO
; |PB.O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPIO_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/BPWMOQO_CH2/TM2_EXT
11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/EBI_ADR19/SCO_CLK/SPIO_MOSI/EBI_NCSO/TAMPERO
13 Vaar
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_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/I12C0_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/I2C1_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/QSPI0O_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/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTL0/BPWMO0_CH3/
PWMO0O_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
29 PA.1/QSPIO_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DATO/BPWMO_CH1/PW
MO_CH4
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PA.0/QSPI0_MOSI0O/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW

30 MO_CH5

31 |Vboio
NRESET

% Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/JUART1_TXD/I2C1_SCL/UARTO_TXD/BPWM21_CHO/ICE_DAT

% 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

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

35 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/EBI_AD4/QSPI0_MOSIL/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/QSPI0_CLK/UART2_nCTS/I2CO_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/I2C0_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_DATO/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 |Ves
50 |LDO_CAP
51 Voo

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/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

55 | ch2/mm2_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_CH9/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_NnWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

64 |rs/acmPo_O

Table 4.1-9 M251SE3AE Multi-function Pin Table
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M251SG6AE

M251/M252/M254/M256/M258 Series

Lo0_cap

TWL/USCI2_CLK  QSPI_CLK / USCI0_CTLO / SPI0_2SMCLK E81_AD11 1PC.14

PYINO_BRAKEL | TMO_EXT | PWMI_CHO | PSIO0_CHO/ UARTO_NCTS /USCIO_CTLA / SPI0_SS | EBLADLR  EADCO_CHIS / Andloge | PB.15
(CLKO 1 THL_EXT 1PWM2_CH1 PSIO0_CH3 1 UARTD_nRTS 1 USCID_DATL | SPHCLK | EBI_ADI3  EADC_CHIA Ansogd P 14
M2_EXT PUI_CHR | PSICO_CH2 | UARTO_TXD | USCIO_DATD/ SPIO_MISO | EBL_ADLA | ACHP1_P3 ACMPO_P3 | EADCO_CHI3  Analogo PB.13

TH_EXT 1 PWMI_CHA.PSIO0_CH3  UARTO_RXD | USCID_CLIK SPI0_MOSI EBI_ADIS / ACMP3_P2.1 ACHPO_P2 DACO_OUT | EADCO_CHI2  AnlogLL. 1 PB 12
Vs

BPWM_CHO SPI0_I2SMCLK /1261_SCL/ UARTO_nCTS / EBI_ADRIS | EADCD_CHIL Analog 12/ PB.11

BPWMI_CHA. 2C1_SMBSUS | UARTI_IRTS /UARTO_RKO) USCI1_CLK / EBLADRS) EADCO_CHB / AnalogiS PB.8
ACHPO_O 1 INTS | PWHL_CHé | PWAIL_BRAKED. BPWAKL_CHA / EBI_nCSO1 UARTA_TXD 1 USCI3_DATD  EBI_WRL  EADCD CH?  Analog16 PB.T

ononononoonnnonnn

T

ReS68 98 REOEES S

LQFP64

9938 %

T
$3gy  Gigiiiz:
EEEF SR EE T
EE:F  gbhggiiggit
EELEREER e SR
jyiziiieiiz,fiss
Fiiifapipaaiisas
0000000000000000

TRt

=

EADCO_ST X32_IN 1 BPWAO_CHA | PINO_CHO UART?._nCTS | UART2_RXD 1P T 16

TAMPERO 1 E81_nCS0 / SPID_MOSI 1 SCO_CLK | E81 ADRIS 1PF.6 [ 12

1CS1/UARTI_RXD  USCH1_DATL/EB1_IWRM | EADCO_CHG | Anslogi7 P86 T ¢

s¢ 4
EEEEERE
S 3 iz
S
H

X32_0UT I BPWMO_CHS | PYNO_CH1 | UART2_1RTS | UART2_TXD 1PF.4 15

BPWII_CHOXTA_IN 1200 SCL / UARTO_TXD | EB1nCS01 3 )10

o
PAD/QSPIO_MOSI0 SPI0_MOSI SCO_CLIC| UARTO_RXD | UART_NRTS | PSIOO_CHY /USCI2_DATL
AL/ QSPIO_MSOU /SPID_MISO | SCO_DAT /UARTO_TXD /UARTA_nCTS  PSI0O_CHG 1USC2_ DATO | BPWMO_CH | PAMO_CHA

/BPWMO_CHO /PO CHS 10ACO_ST

PA2/QSPIO_CLK | SPI0_CLK | SCO_RST /12C0_SMBSUS | UARTL_RXD | 2C1_SDA/ PSI00_CHS | USCI2_CLK BPWAO_CHE | PWIIO_CH3
PA3/QSPIO_SS 1 SPID_SS /SCO_PWR  12C0_SMBAL/ UART_TXD 12C1_SCL1 PSIOD_CHa  USCI2_CTLO  BPWMI_CH3 | PWMD_CH2  CLKO PWMI_BRAKEL
A4/ QSPIO_MOSIL I SPI0_ZSMCLK | SCO_nCO UARTO_NRTS | UARTO_RXD /1200_SDA USC2_CTLL | BPWHO_CH | PWHO_CHL

PAS/ QSPIO_MISO1 /UARTO_nCTS / UARTO_TXD  1260_SCL I BPWMO_CHS/ PHMO_CHO

PAG/EBLADS/ UARTO_RXD.12C1_SDA PWMI_CHS BPWML_CHA / ACWP1 WLAT 1 THE | INTO

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_BRAKE1l/PWM1_CH5/IN
T4/ACMP1_O
5 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/12C0_SCL/USCI1_CTL0/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/UART1_TXD/USCI1_DATL/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2
5 PB.2/EADCO_CH2/ACMPOQO_P1/OPA0_O/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMQ_CH3/P
SIO0_CH7/TM3/INT3
6 PB.1/EADCO_CH1/OPAO_N/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO0_CH4/PWM1_CH
4/PWMO_BRAKEO
; |PB.O/EADCO_CHO/OPAO_P/EBI_ADRY/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/BPWMOQO_CH2/TM2_EXT
11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/EBI_ADR19/SCO_CLK/SPIO_MOSI/EBI_NCSO/TAMPERO
13 Vaar
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_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/I12C0_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/I2C1_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/QSPI0O_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/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTL0/BPWMO0_CH3/
PWMO0O_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
29 PA.1/QSPIO_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DATO/BPWMO_CH1/PW
MO_CH4
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PA.0/QSPI0_MOSI0O/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW

30 MO_CH5/DACO_ST

31 |Vobio
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_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/I2C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/EBI_AD4/QSPI0_MOSIL/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/QSPI0_CLK/UART2_nCTS/I2CO_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/I2C0_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_DATO/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 |Ves
50 |LDO_CAP
51 Voo

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/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

55 | ch2/mm2_EXT

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

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_CH9/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_NnWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

64 |rs/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_ADR1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1

PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/12C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO0_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2

PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DAT0/SCO_PWR/PWMO_CH3/PSIO0_CH
7/TM3/INT3

5 |PC.12/EBI_ADR4/UARTO_TXD/I2C0_SCL/SCO_nCD/PWM1_CHO/ACMPO_O

6 |PC.11/EBI_ADRS/UARTO_RXD/I2CO_SDA/PWM1_CH1/ACMP1_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

1o |PB.O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CHS/PWM1_CHS5/PW
MO_BRAKE1L

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_nCSO0/UART2_RXD/BPWMO_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_nCS1/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/SPI0O_MOSI/EBI_nCSO/TAMPERO

30 |Vear

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

32 |PF.4/UART2_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/QSPI0_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/PWMO0_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/I12C1_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/QSPI0_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nNRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO0_CH4/P

56 |wmo_cH1

5, |PA-3IQSPI0_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCLIPSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1

cg | PA-2/QSPI0_CLKISPIO_CLK/SCO_RST/I2C0_SMBSUS/UARTL_RXD/I2C1_SDA/PSIO0_CHS/USCI2_CLK/BPWMO_C
H2/PWMO_CH3

co |PA-LIQSPIO_MISOO/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
M0_CHa

60 |PA-OIQSPIO_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_NRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
M0_CH5

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 nRESET pin.
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PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO0/ICE_DAT
65
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
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/QSPI0_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/UART1_TXD/I2CO_SCL/USCI1_CLK/PSIO0_CH4

85 |PD.6/UART1_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/SPIO_SS/USCI1_CTLO/UARTO_TXD

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

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

91 |PD.0O/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/SC0_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/PWMO0_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 |Voo

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_

19 | chamms_exT

120 |AVpp

121 |Vrer

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_NnWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

127 \15/acMPO_O

PB.6/EADCO_CH6/EBI_NnWRH/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_ADR1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1

PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/12C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO0_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2

PB.2/EADCO_CH2/ACMPO_P1/OPAO_O/EBI_ADR3/I2C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/P
SI00_CH7/TM3/INT3

5 |PC.12/EBI_ADR4/UARTO_TXD/I2C0_SCL/SCO_nCD/PWM1_CHO/ACMPO_O

6 |PC.11/EBI_ADRS/UARTO_RXD/I2CO_SDA/PWM1_CH1/ACMP1_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/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEO

PB.O/EADCO_CHO/OPAO_P/EBI_ADR9Y/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_

10 CH5/PWMO_BRAKE1
11 |Vss
12 |Vop

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_nCSO0/UART2_RXD/BPWMO_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_nCS1/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/SPI0O_MOSI/EBI_nCSO/TAMPERO

30 |Vear

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

32 |PF.4/UART2_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/QSPI0_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/PWMO0_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/I12C1_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/QSPI0_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nNRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO0_CH4/P

56 |wmo_cH1

5, |PA-3IQSPI0_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCLIPSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1

cg | PA-2/QSPI0_CLKISPIO_CLK/SCO_RST/I2C0_SMBSUS/UARTL_RXD/I2C1_SDA/PSIO0_CHS/USCI2_CLK/BPWMO_C
H2/PWMO_CH3

co |PA-LIQSPIO_MISOO/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
M0_CHa

60 |PA-OIQSPIO_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_NRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
MO_CHS/DACO_ST

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 nRESET pin.

Dec. 20, 2022 Page 118 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

I

PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO0/ICE_DAT
65
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
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/QSPI0_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/UART1_TXD/I2CO_SCL/USCI1_CLK/PSIO0_CH4

85 |PD.6/UART1_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/SPIO_SS/USCI1_CTLO/UARTO_TXD

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

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

91 |PD.0O/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/SC0_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/PWMO0_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 |Voo

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 CH3/TM3_EXT

120 |AVpp

121 |Vrer

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_NnWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

127 \15/acMPO_O

PB.6/EADCO_CH6/EBI_NnWRH/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- PY USB_VBUS
USB_D+ PF.1
USB_VDD33_CAP PF.0
VSS — NRESET
LDO_CAP % PA.O
Voo [[6] % PA.1
PB.14 S 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

I

USB_D- 27] PC.1

|

USB_D+ PF.1

IS

USB_VDD33_CAP PF.0

N

Ves NRESET

LDO_CAP 23] PA.O

|

EREEEEEEEEEEERE

Voo PA.1

PB.14 PA.2

8¢d0OSSL1

PB.13 20] PA3

PB.12 PF.2

i

AVpp PF.3

|
|

PB.5 PB.0

-
-

PB.4 [1 16] PB.1

PB.3 PB.2

N

el el Rl B[ [l Bl Nl o] BB

s

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

o
<
oI
(o2}
(se) (2]
[m)] ]
o o+ M
> 0 0 >
| | | |
mmMmmSe «. —
n 0 N N O O w
b I e I B o T o H o B
RN SR R2HE
Vgg |25} proemrrrmmeemsses s i16] 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} . 10| PF.2
33VSS
AVDD 1 32; TomTmmmommsooossssoooooooooooooo 19 PF.3
@ e e e N e
N < M N — O 10 <
N M N0 M N0 M W W
[ T W o W a W o WY o W o My 4
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

USB_D+

USB_D-
USB_VBUS

USB_VDD33_CAP

PC.0
PC.1
PC.2
PC.3
PC.4
PC.5
PF.1

PF.0

Vss [ nRESET
LDO_CAP [ Vopio
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
AVss [ PA.7
PB.7 [ PF.2
PB.6 [ | PF.3

DT M N - O - O O © I <
[o o S o'a o a T o JO ' JR S G- N TR T
&n_n_n_n_rlggn_n_n_rl

i Vppio power domain

Figure 4.1-23 M252 Series LQFP 48-pin Diagram
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4.1.3.5 M252 Series LQFP 64-Pin Diagram
Corresponding Part Number: M252SD2AE, M252SC2AE

o
<
$)
ml
@ (%)
a =)
o + ]
>S 0o >
dododondo-Nmo - N®s W - o
N NN o000 o000 000w W
i T s e o T o T o T o T o T o O o O T a T o T T
JOAA0AN00AAANNT
< < < < < < < < < @ [52] [32] [32] [32) o o«
Vss [149 32 nRESET
LDO_CAP [ 50 31 Vobio
Vpp L[] 51 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 FP 4 25 PA.5
AVpp []57 Q 6 241 PD.15
Vger [ 58 231 Vpp
AVss [ 59 22[ ] Vss
PB.11 []60 211 PA6
PB.10 [ 61 201 PA7
PB9 []e62 19 ] PC.6
PB.8 [ |63 18] PC.7
g7 o« @ 1701 PF2
o — o o < wn ©
- N ® ¥ b © N~ 0 O - = T - = v -
© ¥ ON- OO Q0 QYN YoM
PEREEfR sy E
0 Vooio power domain

Figure 4.1-24 M252 Series LQFP 64-pin Diagram without Vear
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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
<
S
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;
§ 83 885 5838355 8833 L8 53 ARRLERIRAFLKRZI 8L 888
PE7 97 64 nRESET
PE6 198 63 PE.15
PE5S 19 62 PE.14
PE.4 [ 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 [ 108 531 Voo
NC [ 109 521 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 [ 117 441 PE.11
PB.13 [ 118 431 PE.10
PB.12 [ 119 42 PE9
AVpp 1120 4 PES
Ve ] 121 401 NC
AVss [ 122 391 NC
PBA1 [ 123 38 PF.2
PB.10 124 377 PF3
PBY [ 125 361 NC
PB8 [ 126 351 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- [1] @ [20] USB_VBUS
USB D+ [Z] [79] PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK
USB_VDD33_CAP [3] [18] PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD /ICE_DAT
Vss 4] — [77] nRESET
LDO_CAP [5] % [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 S [ PA2/SCO_RST/I2C0_SMBSUS / UART1_RXD /12C1_SDA/PWMO_CH3
TM2_EXT / PWM1_CH2 / UARTO_TXD / USCI0_DATO/ EADCO_CH13/ PB.13 [73] PA.3/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PWMO_CH2/ CLKO / PWM1_BRAKE1
TM3_EXT / PWM1_CH3 / UARTO_RXD / USCIO_CLK / EADCO_CH12/PB.12 [ [72] PF.2/UARTO_RXD /I2C0_SDA/XT1_OUT
AVop [71] 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/I2C0_SDA/QSPIO_CLK/XT1_OUT

13 |PA.3/QSPIO_SS/SCO_PWR/I2C0_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_MOSIO0/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5

NRESET

a 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

M252EC2AE

USB_VBUS PC.0/12C0_SDA / PWM1_CHS

USB_D- PC.1/12C0_SCL / PWM1_CH4.
USB_D+ PF.1/UART1_RXD/12C1_SDA/UARTO_RXD /ICE_CLK
USB_VDD33_CAP PF.0/ UART1_TXD / 12C1_SCL / UARTO_TXD / ICE_DAT
Vss NRESET
LDO_CAP PA.0/ SCO_CLK / UARTO_RXD / UART1_nRTS / PWMO_CHS
Voo 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 / [2C1_SDA / PWMO_CH3

82dOSSL

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_BRAKE1

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

PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT
AVop PF.3/UARTO_TXD /12C0_SCL / XT1_IN
INTO / TMO / PWMO_CHO / SCO_CLK / 12C0_SCL / EADCO_CHS / PB.5 PB.0/ EADCO_CHO / 12C1_SDA / PWMO_CHS / PWM1_CHS / PWMO0_BRAKEL

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

BB R EL B [ RLELHH N H

PB.1/EADCO_CH1 /12C1_SCL / PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEO

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 4.1-28 M252EC2AE Function Pin Diagram
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Pin |M252EC2AE Pin Function

1 |usB_VBUS

2 |usB_D-

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/USCIO0_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT

11 |AVop

12 |PB.5/EADCO_CHS5/12C0_SCL/SCO_CLK/PWMO_CHO/TMO/INTO

13 |PB.4/EADCO_CHA4/12C0_SDA/SCO0_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/I2C1_SDA/UART1_RXD/SCO_PWR/PWMO_CH3/TM3/INT3

16 |PB.1/EADCO_CH1/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO

17 |PB.0O/EADCO_CHO0/12C1_SDA/QSPI0O_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/QSPIO_SS/SCO_PWR/I2CO_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/QSPI0_MOSI0/I2CO_SDA/PWM1_CH5

Table 4.1-14 M252EC2AE Multi-function Pin Table
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M251/M252/M254/M256/M258 Series

4.1.4.3 M252 Series QFN 33-Pin Multi-function Pin Diagram
Corresponding Part Number: M252ZC2AE, M252ZD2AE

M252ZC2AE

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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M251/M252/M254/M256/M258 Series

Pin [M252ZC2AE Pin Function
1 |PB.5/EADCO_CHS5/12C0_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_BRAKEOQO
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/UARTO_TXD/I2CO_SCL/XT1_IN
10 |PF.2/UARTO_RXD/12C0_SDA/QSPI0_CLK/XT1_OUT
11 |PA.3/QSPIO_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/PWMO0_CH2/CLKO/PWM1_BRAKE1
12 |PA.2/QSPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/12C1_SDA/PWMO0_CH3
13 |PA.1/QSPIO_MISOO0/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO_CH4
14 |PA.0/QSPI0O_MOSIO/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5
15 |Vopio
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/QSPIO_MISO0/I2C0_SCL/PWM1_CH4
20 |PC.0/QSPIO_MOSI0/12C0_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/USCI0_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/USCI0_DATO/UARTO_TXD/PWM1_CH2/TM2_EXT
31 |PB.12/EADCO_CH12/USCIO0_CLK/UARTO RXD/PWM1_CH3/TM3_EXT
32 |AVmp

Table 4.1-15 M252ZC2AE Multi-function Pin Table
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M2527ZD2AE

M251/M252/M254/M256/M258 Series
g

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/I2C0_SCL/USCI1_CTLO/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 _IP_ZB.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO_BRAKEO/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.OIEADCO_CHO/UARTZ_RXD/SPIO_IZSMCLK/I2C1_SDA/QSPIO_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE
7 PF.5/UART2_RXD/UART2_nCTS/PWMO0_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/JUARTO_RXD/I2CO_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1
11 PA.3/QSPIO_SS/SPI0_SS/SC0_PWR/I2C0_SMBAL/UART1_TXD/12C1_SCL/BPWMO0_CH3/PWMO0_CH2/CLKO/PWM1
_BRAKE1
12 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO0O_CH2/PWMO_CH3
13 |PA.1/QSPIO_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO_CH4
14 |PA.0/QSPIO_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
15 |Vopio
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
a 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_BRAKE1
29 |PB.14/EADCO_CH14/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/PSIO0_CH1/PWM1_CH1/TM1_EXT/CLKO
30 E)B(.T13/EADCO_CH13/ACMPO_P3/ACMP1_P3/SPIO_MISO/USCIO_DATO/UARTO_TXD/PSIOO_CHZ/PWM 1 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
3
£
£
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

Dec. 20, 2022

Page 136 of 1434

Rev 2.04




nuvoTon M251/M252/M254/M256/M258 Series

Pin [M252LC2AE/M252LD2AE Pin Function
1 PB.5/EADCO_CH5/ACMP1_N/I2C0_SCL/USCI1_CTLO/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 _IP_ZB.3/EADCO_CH3/ACMPO_N/IZCl_SCL/UARTl_TXD/USCI1_DAT1/SCO_RST/PWM0_CH2/PWMO_BRAKEO/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.OIEADCO_CHO/UARTZ_RXD/SPIO_IZSMCLK/I2C1_SDAIQSPIO_MOSI1/PWMO_CH5/PWMl_CHSIPWMO_BRAKE
7 PA.11/ACMPO_PO/USCIO_CLK/BPWMO_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/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
11 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
13 |PF.3/UARTO_TXD/12C0_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/QSPIO_MISO1/UARTO nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
18 |PA.4/QSPIO_MOSI1/SPI0_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/BPWMO_CH4/PWMO_CH1
19 |PA3/QSPI0_SS/SPI0_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/BPWM21_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/UARTO0_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/QSPIO_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/ACMP1_O

33 |USB_VBUS

34 |USB_D-

35 |USB_D+

36 |USB_VDD33_CAP

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_CTLL/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_BRAKE1L

42 |PB.14/EADCO0O_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_CH5/INT4/ACMP1_O

Table 4.1-17 M252LC2AE/M252LD2AE Multi-function Pin Table
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Corresponding Part Number: M252LE3AE

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
SES8pgEERE5C
38832387253
TR
Srice g
gooad;
855503
£52838
feizis
S83%83:
TEH

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/12C0O_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/PWMO0_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_CHS6/
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.0O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWM0_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/BPWMO_CH4/X32_IN/EADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
13 |PF.3/EBI_NCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/EBI_NCS1/UARTO_RXD/I2C0_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/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_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/12C1_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_DAT0/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/QSPI0_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/QSPI0_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/I2C0_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 |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/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 | cH2rTM2_EXT
PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1

44 _ _ - L _ _ a _ -
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
T5/ACMPO_O

4g | PB.6/EADCO_CHB/EBI_IWRH/USCI1_DATL/UART1_RXD/EBI_NCSL/BPWM1_CH5/PWM1_BRAKEL/PWML_CHS/IN

T4/ACMP1_O

Table 4.1-18 M252LE3AE Multi-function Pin Table
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Corresponding Part Number: M252LG6AE

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/12C0O_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/PWMO0_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_CHS6/
PWMO_BRAKEO/TM2/INT2
4 PB.2/EADCO_CH2/ACMPO_P1/OPAQ_O/EBI_ADRS3/12C1_SDA/UART1_RXD/USCI1_DAT0/SC0_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_BRAKEO
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_nWR/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/BPWMO_CH4/X32_IN/EADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT
13 |PF.3/EBI_NCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO
14 |PF.2/EBI_NCS1/UARTO_RXD/I2C0_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/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_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/12C1_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_DAT0/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/QSPI0_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/QSPI0_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/I2C0_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 |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/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 | cH2rTM2_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
T5/ACMPO_O

4g | PB.6/EADCO_CHB/EBI_IWRH/USCI1_DATL/UART1_RXD/EBI_NCSL/BPWM1_CH5/PWM1_BRAKEL/PWML_CHS/IN

T4/ACMP1_O

Table 4.1-19 M252LG6AE Multi-function Pin Table
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M251/M252/M254/M256/M258 Series

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_BRAKE1l/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/I12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1
4 ?28.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWM0_BRAKEO/TM2/IN
5 PB.2/EADCO_CH2/ACMPOQ_P1/I12C1_SDA/UART1_RXD/USCI1_DAT0/SCO0_PWR/PWMO0_CH3/TM3/INT3
6 |PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISO1/PWMO_CH4/PWM1_CH4/PWM0O_BRAKEO
7 EB.OlEADCO_CHO/UART2_RXD/SPIO_IZSMCLK/IZCl_SDA/QSPIO_MOSI1/PWMO_CH5/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/SPIO_MOSI/TAMPERO
13 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO/PSIO0_CH3/PWMO_CH4/CLKO/TM3/INT5
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST
15 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_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/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
22 |Vss
23 Voo
24  |PD.15/PWMO0_CHS5/TM3/INT1
25 |PA.5/QSPI0O_MISO1/UARTO nCTS/UARTO_TXD/I2CO_SCL/BPWMO_CH5/PWMO_CHO
26 |PA.4/QSPI0O_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/BPWMO0_CH4/PWMO0_CH1
,7 |PA3IQSPIO_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UARTL_TXD/I2C1_SCL/BPWMO_CH3/PWMO0_CH2/CLKO/PWM1
_BRAKEL
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/QSPIO_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5
31 |Vboio
NRESET
32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
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I

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/I12C1_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/QSPI0O_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO0/PSIO0_CHO

36 |PC.4/QSPI0_MOSIZ/UART2_RXD/I2C1_SDA/PWM1_CH1/PSIO0_CH1

37 |PC.3/QSPIO_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_MISO0/UART2_TXD/I2C0_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/USCI0_DAT1/SPI0O_CLK/UARTO_RXD

43 |PD.1/USCIO_DATO/SPIO_MISO

44 |PD.0/USCIO_CLK/SPI0O_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/SPIO_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_NnRTS/I2C1_SDA/BPWM1_CH1

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

63 |PB.8/EADCO_CHS8/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_BRAKE1l/PWM1_CH5/IN
T4/ACMP1_O
5 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/12C0_SCL/USCI1_CTL0/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/UART1_TXD/USCI1_DAT1/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/QSPI0_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO
; |PB.O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPIO_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/BPWMOQO_CH2/TM2_EXT
11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/EBI_ADR19/SCO_CLK/SPIO_MOSI/EBI_NCSO/TAMPERO
13 Vaar
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_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/I12C0_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/I2C1_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/QSPI0O_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/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTL0/BPWMO0_CH3/
PWMO0O_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
29 PA.1/QSPIO_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DATO/BPWMO_CH1/PW
MO_CH4
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PA.0/QSPI0_MOSI0O/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW

30 MO_CH5

31 |Vboio
NRESET

% Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/JUART1_TXD/I2C1_SCL/UARTO_TXD/BPWM21_CHO/ICE_DAT

% 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

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

35 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/EBI_AD4/QSPI0_MOSIL/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/QSPI0_CLK/UART2_nCTS/I2CO_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/I2C0_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_DATO/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 |Vmo

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/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

55 | ch2/mm2_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_CH9/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_NnWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

64 |rs/acmPo_O

Table 4.1-21 M252SE3AE Multi-function Pin Table
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Corresponding Part Number: M252SG6AE

M252SG6AE

M251/M252/M254/M256/M258 Series
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Pin |M252SG6AE Pin Function
1 PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1l/PWM1_CH5/IN
T4/ACMP1_O
5 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/12C0_SCL/USCI1_CTL0/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/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2
5 PB.2/EADCO_CH2/ACMPOQO_P1/OPA0_O/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMQ_CH3/P
SIO0_CH7/TM3/INT3
6 PB.1/EADCO_CH1/OPAO_N/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO0_CH4/PWM1_CH
4/PWMO_BRAKEO
; |PB.O/EADCO_CHO/OPAO_P/EBI_ADRY/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/BPWMOQO_CH2/TM2_EXT
11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 |PF.6/EBI_ADR19/SCO_CLK/SPIO_MOSI/EBI_NCSO/TAMPERO
13 Vaar
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_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/I12C0_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/I2C1_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/QSPI0O_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/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTL0/BPWMO0_CH3/
PWMO0O_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
29 PA.1/QSPIO_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DATO/BPWMO_CH1/PW
MO_CH4
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PA.0/QSPI0_MOSI0O/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW

30 MO_CH5/DACO_ST

31 |Vboio
NRESET

% Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/JUART1_TXD/I2C1_SCL/UARTO_TXD/BPWM21_CHO/ICE_DAT

% 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

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

35 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/EBI_AD4/QSPI0_MOSIL/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/QSPI0_CLK/UART2_nCTS/I2CO_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/I2C0_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_DATO/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 |Vmo

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/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

55 | ch2/mm2_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_CH9/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_NnWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

64 |rs/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

TITITUITD

Figure 4.1-37 M252KE3AE Function Pin Diagram

Dec. 20, 2022 Page 156 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

I

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_ADR1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1

PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/12C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO0_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2

PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DAT0/SCO_PWR/PWMO_CH3/PSIO0_CH
7/TM3/INT3

5 |PC.12/EBI_ADR4/UARTO_TXD/I2C0_SCL/SCO_nCD/PWM1_CHO/ACMPO_O

6 |PC.11/EBI_ADRS/UARTO_RXD/I2CO_SDA/PWM1_CH1/ACMP1_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

1o |PB.O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CHS/PWM1_CHS5/PW
MO_BRAKE1L

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_nCSO0/UART2_RXD/BPWMO_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_nCS1/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/SPI0O_MOSI/EBI_nCSO/TAMPERO

30 |Vear

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

32 |PF.4/UART2_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/QSPI0_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/PWMO0_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/I12C1_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/QSPI0_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nNRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO0_CH4/P

56 |wmo_cH1

5, |PA-3IQSPI0_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCLIPSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1

cg | PA-2/QSPI0_CLKISPIO_CLK/SCO_RST/I2C0_SMBSUS/UARTL_RXD/I2C1_SDA/PSIO0_CHS/USCI2_CLK/BPWMO_C
H2/PWMO_CH3

co |PA-LIQSPIO_MISOO/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
M0_CHa

60 |PA-OIQSPIO_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
M0_CH5

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 nRESET pin.
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PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO0/ICE_DAT
65
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
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/QSPI0_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/UART1_TXD/I2CO_SCL/USCI1_CLK/PSIO0_CH4

85 |PD.6/UART1_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/SPIO_SS/USCI1_CTLO/UARTO_TXD

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

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

91 |PD.0O/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/SC0_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/PWMO0_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 |Voo

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_

19 | chamms_exT

120 |AVpp

121 |Vrer

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_NnWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

127 \15/acMPO_O

PB.6/EADCO_CH6/EBI_NnWRH/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_ADR1/12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1

PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/12C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO0_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2

PB.2/EADCO_CH2/ACMPO_P1/OPAO_O/EBI_ADR3/I2C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/P
SI00_CH7/TM3/INT3

5 |PC.12/EBI_ADR4/UARTO_TXD/I2C0_SCL/SCO_nCD/PWM1_CHO/ACMPO_O

6 |PC.11/EBI_ADRS/UARTO_RXD/I2CO_SDA/PWM1_CH1/ACMP1_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/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEO

PB.O/EADCO_CHO/OPAO_P/EBI_ADR9Y/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_

10 CH5/PWMO_BRAKE1
11 |Vss
12 |Vop

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_nCSO0/UART2_RXD/BPWMO_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_nCS1/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/SPI0O_MOSI/EBI_nCSO/TAMPERO

30 |Vear

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

32 |PF.4/UART2_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/QSPI0_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/PWMO0_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/I12C1_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/QSPI0_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nNRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO0_CH4/P

56 |wmo_cH1

5, |PA-3IQSPI0_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCLIPSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1

cg | PA-2/QSPI0_CLKISPIO_CLK/SCO_RST/I2C0_SMBSUS/UARTL_RXD/I2C1_SDA/PSIO0_CHS/USCI2_CLK/BPWMO_C
H2/PWMO_CH3

co |PA-LIQSPIO_MISOO/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
M0_CHa

60 |PA-OIQSPIO_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_NRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
MO_CHS/DACO_ST

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 nRESET pin.
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PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO0/ICE_DAT
65
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
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/QSPI0_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/UART1_TXD/I2CO_SCL/USCI1_CLK/PSIO0_CH4

85 |PD.6/UART1_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/SPIO_SS/USCI1_CTLO/UARTO_TXD

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

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

91 |PD.0O/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/SC0_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/PWMO0_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 |Voo

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 CH3/TM3_EXT

120 |AVpp

121 |Vrer

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_NnWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

127 \15/acMPO_O

PB.6/EADCO_CH6/EBI_NnWRH/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 E PA.15
32 E PA.14
31 E PA.13
30 E PA.12
29 E PC.0
28 E PC.1
27 E PC.2
26 E PC.3
25 E PC.4
2| pcs
23] | pF1

Ves |34 2| ] pFo
Lbo_cAP | |35 21| | nRESET
Voo e 20| pAO
PBI5 | |37 1 ] pa1
PB.14 | |38 8| paz
pB.A3 |30 LQFP44 7| a3
PBA2 | |40 6| pas
AVep L |a1 5| | paz
Aves [ 1l | pr2
pB7 |4 | pr3
pee | |u @ 12| pra

pE5 | |1
PB4 [ |2
pB3 |3
pB2 |4
pB1 L s
PBO L6
pa1l |7
pa10 | |8
pao Lo
vieo L |10
PE5 | |u

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

481 PA.15
471 PA14
461 PA.13
451 PAI2
441 PD.O
431 PDa
421 PD.2
411 PD3
401 PcC.O
391 pPca
381 PC.2
371 PC3
361 PC4
351 PC5
341 PFa
331 PF.O

Ves [ 49 321 nRESET
LDO_CAP [ 50 311 PF.15
Vpp []51 301 PAO
PCc.14 []52 291 PA1l
PB.15 [_]53 28] PA2
PB.14 [_154 277 PAS3
PB.13 [ 55 261 PAA4
PB.12 [_156 LQFP64 251 PAS
AVpp 57 241 PD.15
Veee [ 58 231 Vpp
Avss [ 59 221 Vss
PB.11 [ 60 211 PASG6
PB.10 (|61 201 PA7Y
PB9 [_]62 197 PC6
PB.8 [_]63 181 PC7
PB.7 [] 64@ 171 PF2

pB6 [|1
pB5 [_]2
PB4 [3
PB3 [ 14
PB2 [15
PB1 []6
PBO 7
PA1l [8
PA10 ]9
PA9 [ 10
PA8 [ 11
vicD [ 12
PF.14 [ 13
PF5 [ 14
PF4 []15
PF3 [ 16

Figure 4.1-40 M254 Series LQFP 64-pin Diagram without Vear
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Corresponding Part Number: M254SD3AE, M254SE3AE, M254SG6AE

481 PA.15
471 PA.14
461 PA.13
451 PA12
447 PD.O
431 PD1
421 PD.2
411 PD3
401 PC.O
391 pPca
381 PC.2
371 PC3
361 PC4
351 PC5
341 PF1
331 PF.O

Ves [ 49 32 ] nRESET
LDO CAP [ 50 311 PF.15
Vpp 151 30— PAO
pPCc.14 []52 291 pPA1l
PB.15 [_|53 28] PA2
PB.14 [ 54 271 PA3
PB.13 [ 55 261 PAA4
PB.12 [ 56 LQFP64 251 PAS5
AVpp [ 57 241 PD.15
VRer 158 23] Vop
AVss [ 59 221 Vss
PB.11 [ 60 21 ] PASG
PB.10 [ 61 201 PA7
PB.9 [_|62 197 PC6
pB8 [_|63 18] PC7
PB.7 [__| 64 171 PF2

PB6 1@
pPBS5 []2
PB4 [|3
PB3 []4
PB2 []5
PB1 []6
PBO 7
PA11 []8
PA10 []9
PA9 [ 10
PA8 []11
O 13
PF5 [ 14
PF.4 [ 15
PF3 [ 16

vLcb [ 12

VBAT

/|

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 128-Pin Diagram
Corresponding Part Number: M254KE3AE, M254KG6AE

83389 %ccam<unaon O Hd N ®mYT WO O oo
FEEfSEEEEEEE0E929292 880000 ¢S
RS AR
PE7 [Jo7 641 nRESET
PE6 o8 63— PE.15
PES5 |9 621 PE.14
PE.4 [ 100 611 PF.15
PE.3 [—]101 60— PA.O
PE.2 [ 102 591 PA1l
NC [ 103 s8] PA.2
NC [ 104 571 PA.3
PE1 [|105 561 PA4
PEO [ 106 55 1 PAS
NC [ 107 54— PD.15
NC [ 108 531 Vpp
NC [ 109 52[ ] Vss
NC [ 110 511 PA.6
NC []111 501 PA7
Vss [ |112 LQFP128 491 PC6
LDO_CAP [ 113 48— PC7
Vep [ 114 4701 PC8
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[] PES8
Vree [ 121 40— NC
AVgs [ 122 391 NC
PB.11 [ 123 38 ] PF.2
PB.10 [ 124 371 PF.3
PB.9 []125 361 NC
PB.8 [ 126 351 NC
PB.7 127 341 NC
PB.6 [ 128 [ ] 331 NC
A N ®m s Lo nr~oo 3938838385323 J3J3AIJIQLRIIERIISS
JUtuuotuoouoouoouou v U000 TN E
DY MmNNAdQ O d O 8249900 Nd90000000N© FnY
PEEE 0 Y8R > 883587 fut
D Vgat power domain

Figure 4.1-42 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/ UART2_TXD | UART2_NRTS | BPWMO_CHS / X32_OUT

wieo [

EADCO_ST / X32_IN / BPWMO_CH4 / UART2_nCTS / UART2_RXD 1 PES || 1t

UART2_TXD/LCD_SEG1/EADCO_CH1/PB1 (|5

SMCLK / UART2_RXD / LCD_SEGO / EADCO_CHO/PB.O |6

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO /PA.11 [ 7

TML_EXT / BPWMO_CHL/ USCIO_DATO/ ACMPL_PO/PA10 |8
TM2_EXT / BPWMO_CH2 / UARTL_TXD  USCI0_DATL 1 PAS |9

INT2/TM2 1 SCO_RST / UARTL_TXD | LCD_COM2/ ACMPO_N / EADCO_CH3 /PB.3 |3

INTO/ TMO / UART2_TXD / SCO_CLK / 12C0_SCL / LCD_COMO / ACMP1_N EADCO_CH5 /PBS |1
INTL/TM1/ UART2_RXD  SCO_DAT / 12C0_SDA / LCD_COML/ ACMPL_P1/ EADCO_CH4 /PB4 |2
INT31 TM3 | SCO_PWR / UART1_RXD | LCD_COM3/ ACMPO_P1/ EADCO_CH2 1PB2 |4

Figure 4.1-43 M254MD2AE Multi-function Pin Diagram
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Pin Type |M254MD2AE Pin Function

1 110 PB.5/ EADCO_CH5/ACMP1_N/LCD_COMO0/12C0_SCL/SCO0_CLK/UART2_TXD /TMO/INTO
2 110 PB.4/ EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0_SDA/SCO_DAT /UART2_RXD/TM1/INT1
3 110 PB.3/ EADCO_CH3/ACMPO_N/LCD_COM2/UART1_TXD /SCO_RST/TM2/INT2
4 110 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3/UART1_RXD /SCO_PWR /TM3/INT3
5 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD

6 110 PB.0/ EADCO_CHO /LCD_SEGO / UART2_RXD / SPI0_I2SMCLK

7 110 PA.11/ ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT

8 110 PA.10 / ACMP1_P0 / USCIO_DATO / BPWMO_CH1 / TM1_EXT

9 110 PA.9 / USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT

10 P Vieo

11 110 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST

12 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT

13 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN

14 110 PF.2 / UARTO_RXD /12C0_SDA / XT1_OUT

15 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1

16 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO

17 110 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO

18 110 PA.2/ SPI0_CLK /SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO0_CH2

19 110 PA.1/ SPI0_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1

20 110 PA.0/ SPI0_MOSI / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO

21 | NRESET

22 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT

23 110 PF.1/UART1_RXD /UARTO_RXD /ICE_CLK

24 110 PC.5/LCD_SEG31/LCD_COM4 /UART2_TXD

25 110 PC.4/LCD_SEG30/LCD_COMS5/UART2_RXD

26 110 PC.3/LCD_SEG29/LCD_COM6 / UART2_nRTS /12C0_SMBAL

27 lfe} PC.2/LCD_SEG28/LCD_COM7/UART2_nCTS/12C0_SMBSUS

28 1/10 PC.1/LCD_SEG27/LCD_COM2/UART2_TXD /12C0_SCL / ACMP0O_O

29 110 PC.0/LCD_SEG26 / LCD_COM3/UART2_RXD /12C0_SDA / ACMP1_O

30 110 PA.12/LCD_SEG20/LCD_SEG47/LCD_COM4

31 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

32 110 PA.14 / UARTO_TXD/LCD_SEG18/LCD_SEG45/LCD_COM6

33 110 PA.15/UARTO_RXD /LCD_SEG17 / LCD_SEG44 / LCD_COM7

34 P Vss

35 A LDO_CAP

Dec. 20, 2022
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Pin Type |M254MD2AE Pin Function
36 P Vbp
PB.15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
37 lfe} - - - - = -
TMO_EXT
38 110 PB.14 / EADCO_CH14 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / LCD_SEG12 / TM1_EXT / CLKO

PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /

39 VO l.cD_SEG11/TM2 EXT

40 /o |PB:12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

41 P |AVmp

42 P |AVss

43 I/0  |PB.7/EADCO_CH7/UART1_TXD/LCD_SEG5/INT5/ACMPO_O

a4 I/0  |PB.6/EADCO_CH6/UARTL_RXD/LCD_SEG4/INT4/ACMP1_O

Table 4.1-25 M254MD2AE Multi-function Pin Table
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4.1.6.2 M254 Series LQFP 64-Pin Multi-function Pin Diagram
Corresponding Part Number: M254SD2AE, M254SD3AE, M254SE3AE, M254SG6AE

M254SD2AE

39 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMPO_O

4771 PA14/UARTO_TXD/LCD_SEG18/LCD_SEGA5/LCD_COMS

41" PD.3/USCI0_CTL1/SPI0_SS / LCD_SEG25 / UARTO_TXD

37 PC.3/LCD_SEG29/LCD_COM6 / UART2_NRTS / 12C0_SMBAL.

40— PC.0/LCD_SEG26/LCD_COMS / UART2_RXD / 12C0_SDA / ACMP1_O

38 PC.2/LCD_SEG28/LCD_COMT / UART2_nCTS / [2C0_SMBSUS

36— PC.4/LCD_SEG30/LCD_COMS / UART2_RXD

35 PC.5/LCD_SEG31/LCD_COMA | UART2_TXD

34 PF.1/UARTL_RXD/UARTO_RXD/ICE_CLK

46— PA13/LCD_SEG19/LCD_SEGA6/LCD_COMS

451 PA.12/LCD_SEG20/LCD_SEGA47 /LCD_COM4

441 PD.0/USCI0_CLK / SPIO_MOSI / LCD_SEG22 / TM2

421 PD.2/USCIO_DAT1/SPI0_CLK / LCD_SEG24 / UARTO_RXD

431 PD.1/USCIO_DATO/ SPIO_MISO / LCD_SEG23

331 PF.0/UARTL_TXD/ UARTO_TXD / ICE_DAT

48] PA.15/UARTO_RXD /LCD_SEG17/LCD_SEGA4/LCD_COM7

Ves [ 49 323 nRESET
LDo_cAP [ 50 31 PF.15/LCD_SEG35/TM2/CLKO/INT4
Voo 51 30[] PA.0/SPI0_MOSI/ SCO_CLK/ UARTO_RXD / UARTL_NRTS / BPWMO_CHO
TM1/LCD_COMO/LCD_SEG14/ USCIO_CTLO/ SPI0_I2SMCLK / PC.14 [ 52 29[ PA.1/SPIO_MISO/ SCO_DAT / UARTO_TXD / UART1_NCTS / BPWMO_CH1
TMO_EXT / LCD_COM1/ LCD_SEG13 / UARTO_NCTS / USCIO_CTL1/ SPI0_SS / EADCO_CH15/ PB15 [ 53 28[] PA2/SPI0_CLK/SCO_RST/I2C0_SMBSUS | UARTL_RXD / BPWMO_CH2
CLKO/ TM1_EXT / LCD_SEG12/ UARTO_NRTS / USCIO_DAT1/ SPI0_CLK / EADCO_CH14 / PB.14 [ 54 27[] PA3/SPI0_SS/SCO_PWR / 12C0_SMBAL / UART1_TXD / BAWMO_CH3 / CLKO
TM2_EXT /LCD_SEG11/ UARTO_TXD / USCIO_DATO / SPIO_MISO / ACMP1_P3/ ACMPO_P3 | EADCO_CH13/PB.13 [ 55 26[] PA.4/SPI0_I2SMCLK / SCO_nCD / UARTO_NRTS / UARTO_RXD / 12C0_SDA / BPWMO_CH4
TM3_EXT / LCD_SEG10 / UARTO_RXD / USCIO_CLK / SPI0_MOS! / ACMP1_P2 | ACMPO_P2 /| EADCO_CH12/PB.12 [ 56 L Q EP64 251 PA5/UARTO_NCTS / UARTO_TXD / 12C0_SCL | BPWMO_CHS
AVep 57 24— PD.1S/TM3/INTL
Veee 58 287 Voo
AVes [ 59 27 vss
SPI0_I2SMCLK / LCD_SEG9 / UARTO_NCTS / EADCO_CH11/PB.11 [ 60 211 PA6/LCD_SEG36/UARTO_RXD | ACMP1_WLAT / TM3 / INTO
LCD_V1/LCD_SEG8/ UARTO_NRTS / EADCO_CH10/PB.10 [ 61 20— PA7/LCD_SEG37/UARTO_TXD / ACMPO_WLAT / TM2 / INT1
LCD_V2/LCD_SEG7/ UARTI_nCTS / UARTO_TXD / EADCO_CH9 /PB.9 ] 62 19— PC)6/LCD_SEG38/UARTO_NRTS / TML/INT2
LCD_V3/LCD_SEG6 / UARTI_nRTS / UARTO_RXD / EADCO_CH8 /PB.8 [ 63 18— PC.7/LCD_SEG39/UARTO_NCTS / TMO / INT3
ACMPO_O /INTS / LCD_SEGS / UART1_TXD / EADCO_CH7 | PB.7 | 648 17— PF.2/ UARTO_RXD /12C0_SDA / XT1_OUT

cTii/pag 11

TM1_EXT / BPWMO_CH1 / USCIO_DATO/ ACMP1_P0/PA10 [ 9

TM2_EXT / BPWMO_CH2 / UART1_TXD / USCI0_DAT1/PA9 [ 10

INTO / TMO / UART2_TXD / SCO_CLK / 12C0_SCL / LCD_COMO / ACMP1_N | EADCO_CHS | PB.5 [ 2

INTL/TM1/UART2_RXD / SCO_DAT / 12C0_SDA / LCD_COM1 / ACMP1_P1/EADCO_CH4 /PB4 [ 3

INT2 / TM2 / SCO_RST / UARTL_TXD / LCD_COM2 / ACMPO_N / EADCO_CH3 / PB.3 [ 4

INT3/ TM3 / SCO_PWR / UART1_RXD / LCD_COM3 / ACMPO_P1/ EADCO_CH2 /PB.2 [ &

UART2_TXD / LCD_SEG1/ EADCO_CH1/PB.L [ 6

SPI0_I2SMCLK / UART2_RXD / LCD_SEGO / EADCO_CHO /PB.O [ 7

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO / PA1l [ 8

XTL_IN/12C0_SCL | UARTO_TXD / PF.3 [ 16

X32_OUT / BPWMO_CHS / UART2_NRTS / UART2_TXD | PF.4 [——| 15

INTS/ TM3/CLKO / PF.14 [ 13

EADCO_ST/ X32_IN / BPWMO_CH4 / UART2_nCTS / UART2_RXD /PF5 [ 14

INT4 / TM3_EXT / BPWMO_CH3 / UART1_RXD / USCI

ACMP1_O/INT4 | LCD_SEG4 | UARTL_RXD / EADCO_CH6 /PB.6 [ 1

Figure 4.1-44 M254SD2AE Multi-function Pin Diagram
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Pin Type |M254SD2AE Pin Function
1 110 PB.6 / EADCO_CH6 / UART1_RXD /LCD_SEG4/INT4/ ACMP1_O
2 110 PB.5/ EADCO_CH5/ACMP1_N/LCD_COMO/I12C0O_SCL /SCO_CLK/UART2_TXD /TMO /INTO
3 110 PB.4/ EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0_SDA / SCO_DAT / UART2_RXD / TM1/INT1
4 110 PB.3/EADCO_CH3/ACMPO_N/LCD_COM2/UART1_TXD/SCO RST/TM2/INT2
5 110 PB.2 / EADCO_CH2 / ACMPQ_P1/LCD_COM3/UART1_RXD /SCO_PWR/TM3/INT3
6 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD
7 110 PB.0/ EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 110 PA.11 / ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT
9 110 PA.10 / ACMP1_PO0O/USCIO_DATO / BPWMO_CH1/ TM1_EXT
10 110 PA.9 /USCIO_DAT1/UART1_TXD/BPWMO_CH2/ TM2_EXT
11 110 PA.8/USCIO_CTL1/UART1_RXD /BPWMO_CH3/TM3_EXT /INT4
12 P Vieo
13 110 PF.14 / CLKO / TM3/INT5
14 110 PF.5/UART2_RXD / UART2_nCTS / BPWMO0_CH4 / X32_IN / EADCO_ST
15 1/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
16 110 PF.3/UARTO_TXD/12C0_SCL / XT1_IN
17 110 PF.2 / UARTO_RXD /12C0O_SDA / XT1_OUT
18 1/10 PC.7 / LCD_SEG39 / UARTO_nCTS / TMO / INT3
19 110 PC.6 / LCD_SEG38/UARTO_nRTS/TM1/INT2
20 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1
21 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO
22 P Vss
23 P Voo
24 110 PD.15/TM3/INT1
25 110 PA.5/UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 110 PA.4/ SPI0_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO0_CH4
27 110 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
28 1/10 PA.2/SPIO_CLK / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
29 110 PA.1/SPI0O_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
30 110 PA.0/ SPI0_MOSI/ SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
31 110 PF.15/LCD_SEG35/TM2/CLKO /INT4
32 | NRESET
33 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 110 PF.1/UART1_RXD /UARTO_RXD /ICE_CLK
35 110 PC.5/LCD_SEG31/LCD_COM4 / UART2_TXD
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Pin Type |M254SD2AE Pin Function

36 1/10 PC.4/LCD_SEG30/LCD_COMS5/UART2_RXD

37 110 PC.3/LCD_SEG29/LCD_COM6 / UART2_nRTS /12C0_SMBAL

38 1/10 PC.2/LCD_SEG28/LCD_COM7/UART2_nCTS/12C0_SMBSUS

39 110 PC.1/LCD_SEG27/LCD_COM2/UART2_TXD/12C0_SCL / ACMPO_O

40 110 PC.0/LCD_SEG26 /LCD_COM3/UART2_RXD /12C0_SDA/ACMP1_O

41 110 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/UARTO_TXD

42 110 PD.2 / USCIO_DAT1/SPIO_CLK /LCD_SEG24 /| UARTO_RXD

43 110 PD.1/USCIO_DATO/ SPIO_MISO / LCD_SEG23

44 110 PD.0/USCIO_CLK/ SPI0O_MOSI / LCD_SEG22 / TM2

45 110 PA.12 /LCD_SEG20/LCD_SEG47/LCD_COM4

46 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COMS5

47 110 PA.14 / UARTO_TXD / LCD_SEG18/LCD_SEG45/ LCD_COM6

48 110 PA.15/ UARTO_RXD /LCD_SEG17 /LCD_SEG44 /LCD_COM7

49 P Vss

50 A LDO_CAP

51 P Vbp

52 110 PC.14 / SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO0 / TM1

53 /o PB.15 / EADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
TMO_EXT

54 110 PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS / LCD_SEG12/ TM1_EXT / CLKO

55 1o PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

56 e PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT

57 P AVpp

58 A Vrer

59 P AVss

60 110 PB.11/ EADCO_CH11 / UARTO_nCTS /LCD_SEG9/ SPI0_I2SMCLK

61 110 PB.10 / EADCO_CH10/UARTO_nRTS/LCD_SEG8/LCD_V1

62 110 PB.9 / EADCO_CH9 / UARTO_TXD / UART1_nCTS/LCD_SEG7/LCD_V2

63 110 PB.8 / EADCO_CH8 / UARTO_RXD / UART1_nRTS/LCD_SEG6/LCD V3

64 110 PB.7 / EADCO_CH7 / UART1_TXD /LCD_SEG5/INT5/ ACMPO_O
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291 PA1/SPIO_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1

281 PA2/SPIO_CLK/SCO_RST/I2C0_SMBSUS / UARTL_RXD / BPWMO_CH2

271 PA3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO

261 PA4/SPIO_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD / 12CO_SDA / BPWMO_CH4.

25["1 PAS5/UARTO_NCTS / UARTO_TXD / 12CO_SCL / BPWMO_CHS

201 PA7/LCD_SEG37/UARTO_TXD | ACMPO_WLAT / TM2 [ INTL

191 PC.6/LCD_SEG38/ UARTO_NRTS / TM1/INT2

181 PC.7/LCD_SEG39/ UARTO_NCTS / TMO / INT3

301 PAO/SPIO_MOSI / SCO_CLK / UARTO_RXD / UARTL_NRTS / BPWMO_CHO

211 PAG6/LCD_SEG36/UARTO_RXD / ACMP1_WLAT / TM3/INTO
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M251/M252/M254/M256/M258 Series

—]s7
—]s8
—]se
SPI0_I2SMCLK / LCD_SEGS / UARTO_NCTS / EADCO_CH11/PB.11 [ 60

Vss

[ )
Lbo_cAP 50

AVop
Ve
AVss

LCD_V3/LCD_SEG6 / UARTL_NRTS / UARTO_RXD / EADCO_CH8 / PB.8 [ 63

ACMPO_O / INTS / LCD_SEGS / UARTL_TXD / EADCO_CH7 /PB.7 [ 64@

CLKO / TM1_EXT / LCD_SEG12 / UARTO_NRTS / USCIO_DAT1 / SPI0_CLK / EADCO_CH14/PB.14 [ 54

TM2_EXT / LCD_SEG11/ UARTO_TXD / USCIO_DATO / SPIO_MISO / ACMP1_P3 / ACMPO_P3 / EADCO_CH13/ PB.13 [ 55

TM3_EXT / LCD_SEG10 / UARTO_RXD / USCIO_CLK / SPIO_MOS! / ACMP1_P2 | ACMPO_P2 | EADCO_CH12/PB.12 [ 56

LCD_V1/LCD_SEG8/ UARTO_NRTS / EADCO_CH10/PB.10 [ 61

LCD_V2/LCD_SEG7 / UART1_NCTS / UARTO_TXD / EADCO_CH9 /PB.9 [ 62

TMO_EXT / LCD_COM1 / LCD_SEG13/ UARTO_NCTS / USCIO_CTL1 / SPI0_SS / EADCO_CH15 / PB.15 [ 53

TM1/LCD_COMO/LCD_SEG14 / USCIO_CTLO/ SPIO_I2SMCLK / PC.14 [ 52

M254SD3AE/M254SE3AE
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nuvoTon M251/M252/M254/M256/M258 Series

Pin Type [M254SD3AE/M254SE3AE Pin Function
1 110 PB.6 / EADCO_CH6 / UART1_RXD /LCD_SEG4/INT4/ ACMP1_O
2 110 PB.5/ EADCO_CH5/ACMP1_N/LCD_COMO0/12C0_SCL / SCO_CLK/UART2_TXD /TMO/INTO
3 110 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0_SDA / SCO_DAT / UART2_RXD / TM1/INT1
4 110 PB.3/EADCO_CH3/ACMPO_N/LCD_COM2/UART1_TXD/SCO RST/TM2/INT2
5 110 PB.2 / EADCO_CH2 / ACMPQ_P1/LCD_COM3/UART1_RXD /SCO_PWR/TM3/INT3
6 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD
7 110 PB.0/ EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 110 PA.11 / ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT
9 110 PA.10 / ACMP1_PO0O/USCIO_DATO / BPWMO_CH1/TM1_EXT
10 110 PA.9 /USCIO_DAT1/UART1_TXD/BPWMO_CH2/ TM2_EXT
11 110 PA.8/USCIO_CTL1/UART1_RXD /BPWMO_CH3/TM3_EXT /INT4
12 P Vieo
13 P Vear
14 110 PF.5/UART2_RXD / UART2_nCTS / BPWMO0_CH4 / X32_IN / EADCO_ST
15 1/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
16 110 PF.3/UARTO_TXD/12C0_SCL / XT1_IN
17 110 PF.2 / UARTO_RXD /12C0O_SDA / XT1_OUT
18 1/10 PC.7 / LCD_SEG39 / UARTO_nCTS / TMO / INT3
19 110 PC.6 / LCD_SEG38/UARTO_nRTS/TM1/INT2
20 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1
21 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO
22 P Vss
23 P Voo
24 110 PD.15/TM3/INT1
25 110 PA.5/UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 110 PA.4/ SPI0_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO0_CH4
27 110 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
28 1/10 PA.2/SPIO_CLK / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
29 110 PA.1/SPI0O_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
30 110 PA.0/ SPI0_MOSI/ SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
31 110 PF.15/LCD_SEG35/TM2/CLKO /INT4
32 | NRESET
33 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 110 PF.1/UART1_RXD /UARTO_RXD /ICE_CLK
35 110 PC.5/LCD_SEG31/LCD_COM4 / UART2_TXD
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nuvoTon M251/M252/M254/M256/M258 Series

Pin Type [M254SD3AE/M254SE3AE Pin Function

36 1/10 PC.4/LCD_SEG30/LCD_COM5/UART2_RXD

37 110 PC.3/LCD_SEG29/LCD_COM6 / UART2_nRTS /12C0_SMBAL

38 1/10 PC.2/LCD_SEG28/LCD_COM7/UART2_nCTS/12C0_SMBSUS

39 110 PC.1/LCD_SEG27/LCD_COM2/UART2_TXD /12C0_SCL / ACMPO_O

40 110 PC.0/LCD_SEG26 /LCD_COM3/UART2_RXD /12C0_SDA/ACMP1_O

41 110 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/UARTO_TXD

42 110 PD.2 / USCIO_DAT1/SPIO_CLK /LCD_SEG24 /| UARTO_RXD

43 110 PD.1/USCIO_DATO / SPIO_MISO / LCD_SEG23

44 110 PD.0/USCIO_CLK/ SPI0O_MOSI / LCD_SEG22 / TM2

45 110 PA.12 /LCD_SEG20/LCD_SEG47/LCD_COM4

46 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COMS5

47 110 PA.14 / UARTO_TXD / LCD_SEG18/LCD_SEG45/ LCD_COM6

48 110 PA.15/ UARTO_RXD /LCD_SEG17 /LCD_SEG44 /LCD_COM7

49 P Vss

50 A LDO_CAP

51 P Vbp

52 110 PC.14 / SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO0 / TM1

53 /o PB.15 / EADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
TMO_EXT

54 110 PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS / LCD_SEG12 / TM1_EXT / CLKO

55 1o PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

56 e PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT

57 P AVpp

58 A Vrer

59 P AVss

60 110 PB.11/ EADCO_CH11 / UARTO_nCTS /LCD_SEG9/ SPI0_I2SMCLK

61 110 PB.10 / EADCO_CH10/UARTO_nRTS/LCD_SEG8/LCD_V1

62 110 PB.9 / EADCO_CH9 / UARTO_TXD / UART1_nCTS/LCD_SEG7/LCD_V2

63 110 PB.8 / EADCO_CH8 / UARTO_RXD / UART1 _nRTS/LCD_SEG6/LCD_V3

64 110 PB.7 / EADCO_CH7 / UART1_TXD /LCD_SEG5/INT5/ ACMPO_O
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TM1/LCD_COMO / LCD_SEG14/USCI0_CTLO/ SPI0_I2SMCLK /PC.14 [ 52

TMO_EXT/LCD_COM1/LCD_SEG13/ UART3_TXD / UARTO_nCTS / USCIO_CTL1/ SPI0_SS / EADCO_CH15/PB.1S [ 53

CLKO / TM1_EXT /LCD_SEG12/ UART3_RXD / UARTO_nRTS / USCIO_DAT1 / SPI0_CLK / EADCO_CH14 /PB.14 [ 54

TM2_EXT/LCD_SEG11/ UART3_nRTS / UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3/ ACMPO_P3/ EADCO_CH13/PB13 [ 55

TM3_EXT /LCD_SEG10/ UART3_nCTS / UARTO_RXD / USCIO_CLK / SPI0_MOSI / ACMP1_P2 / ACMPO_P2 / EADCO_CH12/PB.12 | 56

BPWM1_CHO / SPI0_IZSMCLK / LCD_SEGS / 12C1_SCL / UARTO_nCTS / EADCO_CH11/PB.11

BPWM1_CH1/LCD_V1/LCD_SEGB/12C1_SDA/UARTO_NRTS / USCI1_CTLO/EADCO_CH10/PB.A0 [ 61

BPWM1_CH2/LCD_V2/LCD_SEG7/12C1_SMBAL / UART1_nCTS / UARTO_TXD / USCI1_CTL1/EADCO_CH9/PB.9 [ 62

BPWM1_CH3/LCD_V3/LCD_SEGS/12C1_SMBSUS / UART1_nRTS / UARTO_RXD / USCI1_CLK/EADCO_CH8 /PB.S | 63

ACMP0_O /INT5 / BPWM1_CH4 / LCD_SEGS / UART1_TXD / USCI1_DATO/ EADCO_CH7/PB.7 (| 648
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nuvoTon M251/M252/M254/M256/M258 Series

Pin Type |M254SG6AE Pin Function
1 110 PB.6 / EADCO_CH6 / USCI1_DAT1/UART1_RXD /LCD_SEG4/BPWM1_CH5/INT4/ ACMP1_O
5 e PB.5 / EADCO_CH5 / ACMP1_N / LCD_COMO / 12C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
UART2_TXD / TMO / INTO
3 1o PB.4/ EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0O_SDA/SPI1_MOSI/USCI1_CTL1/SCO_DAT/
UART2_RXD/TM1/INT1
4 e PB.3/EADCO_CH3/ACMPO_N/12C1_SCL/LCD_COM2/UART1_TXD/SPI1_CLK/USCI1_DAT1/
SCO_RST/TM2/INT2
5 e PB.2/ EADCO_CH2/ ACMPO_P1/12C1_SDA/LCD_COM3/UART1_RXD/SPI1_SS/USCI1_DATO/
SCO_PWR /TM3/INT3
6 110 PB.1/EADCO_CH1/LCD_SEG1/SPI1_I2SMCLK / UART2_TXD / USCI1_CLK/I12C1_SCL
7 110 PB.0/ EADCO_CHO /LCD_SEGO /UART2_RXD / SPIO_I2SMCLK / 12C1_SDA
8 110 PA.11/ ACMPO_PO /USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
9 110 PA.10 / ACMP1_PO0O/ USCIO_DATO / BPWMO_CH1/TM1_EXT/DACO_ST
10 110 PA.9/ DAC1_OUT /USCIO_DAT1/UART1_TXD /BPWMO_CH2 / TM2_EXT
11 110 PA.8/ DACO_OUT /USCIO_CTL1/ UART1_RXD / BPWMO_CH3/TM3_EXT / INT4
12 P Vico
13 P Vear
14 1/0 PF.5/ UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
15 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
16 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
17 110 PF.2 / UARTO_RXD /12C0_SDA / XT1_OUT / BPWM1_CH1
18 110 PC.7 / SPI1_MISO /LCD_SEG39/UARTO_nCTS/I12C1_SMBAL / BPWM1_CHO/ TMO/INT3
19 110 PC.6/SPI1_MOSI/LCD_SEG38/UARTO_nRTS /12C1_SMBSUS / BPWM1_CH1/TM1/INT2
20 1o ::;\IATZ / SPI1_CLK / LCD_SEG37 / UARTO_TXD / [2C1_SCL / BPWM1_CH2 / ACMPO_WLAT / TM2 /
21 110 PA.6/SPI1_SS/LCD_SEG36/UARTO_RXD/I12C1_SDA/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
22 P Vss
23 P Voo
24 110 PD.15/TM3/INT1
25 110 PA.5/SPI1_I2SMCLK / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 110 PA.4 [/ SPI0_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO0_CH4
27 110 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO0_CH3 / CLKO
28 110 PA.2/ SPI0O_CLK / SCO_RST /12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2
29 110 PA.1/SPIO_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1/DAC1_ST
30 1/0 PA.0/ SPI0_MOSI / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO / DACO_ST
31 110 PF.15/LCD_SEG35/TM2/CLKO/INT4
32 | NRESET
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Pin Type |M254SG6AE Pin Function

33 110 PF.0 / UART1_TXD /12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT

34 110 PF.1/UART1_RXD /I12C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK

35 110 PC.5/LCD_SEG31/LCD_COM4/UART2_TXD /12C1_SCL

36 110 PC.4/LCD_SEG30/LCD_COMS5 / SPI1_I2SMCLK / UART2_RXD / 12C1_SDA

37 110 PC.3/LCD_SEG29/LCD_COM6 / SPI1_MISO / UART2_nRTS /12C0_SMBAL / UART3_TXD

38 110 PC.2/LCD_SEG28/LCD_COM7/SPI1_MOSI/ UART2_nCTS /12C0_SMBSUS / UART3_RXD

39 110 PC.1/LCD_SEG27/LCD_COM2/SPI1_CLK/UART2_TXD /12C0_SCL / ACMP0O_O

40 110 PC.0/LCD_SEG26 /LCD_COM3/SPI1_SS/UART2_RXD /12C0_SDA/ACMP1_O

41 110 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/USCI1_CTLO/ UARTO_TXD / UART3_nRTS

42 110 PD.2/ USCIO_DAT1/SPI0O_CLK /LCD_SEG24 / UARTO_RXD / UART3_nCTS

43 110 PD.1/USCIO_DATO/ SPI0_MISO / LCD_SEG23/ UART3_TXD

44 110 PD.0/USCIO_CLK/ SPI0O_MOSI / LCD_SEG22 /| UART3_RXD / TM2

45 110 PA.12/12C1_SCL /LCD_SEG20/LCD_SEG47/LCD_COM4 /| BPWM1_CH2

46 110 PA.13/12C1_SDA/LCD_SEG19/LCD_SEG46 / LCD_COMS5 / BPWM1_CH3

47 1/0 PA.14 / UARTO_TXD / LCD_SEG18 / LCD_SEG45 / LCD_COM6 / BPWM1_CH4

48 110 PA.15/ UARTO_RXD /LCD_SEG17/ LCD_SEG44 / LCD_COMY7 / BPWM1_CH5

49 P Vss

50 A LDO_CAP

51 P Vbp

52 110 PC.14 / SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO0 / TM1

53 1o PB.15 / EADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /
LCD_COM1/ TMO_EXT

54 e PB.14 / EADCO_CH14 / SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / LCD_SEG12 /
TM1_EXT / CLKO

55 e PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_NnRTS/LCD_SEG11/TM2_EXT

56 e PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS/LCD_SEG10/ TM3_EXT

57 P AVpp

58 A VRer

59 P AVss

60 110 PB.11/EADCO_CH11 /UARTO_nCTS/I12C1_SCL/LCD_SEG9/ SPIO_I2SMCLK / BPWM1_CHO

61 /o PB.10 / EADCO_CH10 / USCI1_CTLO / UARTO_nRTS / 12C1_SDA / LCD_SEG8 / LCD_V1 /
BPWM1_CH1

62 e PB.9 / EADCO_CH9 / USCI1_CTL1 / UARTO_TXD / UART1_nCTS / I2C1_SMBAL / LCD_SEG7 /
LCD_V2/BPWM1_CH2

63 e PB.8 / EADCO_CHS8 / USCI1_CLK / UARTO_RXD / UART1_nRTS / I12C1_SMBSUS / LCD_SEGS6 /
LCD_V3/BPWM1_CH3
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Pin Type |M254SG6AE Pin Function

64 1/10 PB.7 /| EADCO_CH7 / USCI1_DATO / UART1_TXD /LCD_SEG5/BPWM1_CH4/INT5/ ACMPO_O

Table 4.1-28 M254SG6AE Multi-function Pin Table

Dec. 20, 2022 Page 182 of 1434 Rev 2.04



NnUvVoTOoN

M251/M252/M254/M256/M258 Series

4.1.6.3 M254 Series LQFP 128-Pin Multi-function Pin Diagram
Corresponding Part Number: M254KE3AE, M254KG6AE
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Figure 4.1-47 M254KE3AE Multi-function Pin Diagram
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1 110 PB.5/ EADCO_CH5/ACMP1_N/LCD_COMO0/12C0_SCL /SCO_CLK/UART2_TXD /TMO/INTO
2 110 PB.4/ EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0_SDA/SCO_DAT /UART2_RXD/TM1/INT1
3 110 PB.3/ EADCO_CH3/ACMPO_N/LCD_COM2/UART1_TXD /SCO_RST/TM2/INT2
4 110 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3/UART1_RXD /SCO_PWR /TM3/INT3
5 110 PC.12 / UARTO_TXD /12C0_SCL / SC0_nCD / ACMPO_O

6 110 PC.11/UARTO_RXD /12C0_SDA / ACMP1_O

7 110 PC.10/LCD_SEG3

8 1/10 PC.9/LCD_SEG2

9 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD

10 110 PB.0/ EADCO_CHO/LCD_SEGO0 / UART2_RXD / SPIO_I2SMCLK

11 P Vss

12 P Vbp

13 110 PA.11 / ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT

14 110 PA.10 / ACMP1_PO0O/USCIO_DATO / BPWMO_CH1/ TM1_EXT

15 110 PA.9/USCIO_DAT1/UART1_TXD/BPWMO_CH2/ TM2_EXT

16 110 PA.8/USCIO_CTL1/UART1_RXD / BPWMO_CH3/TM3_EXT /INT4

17 P Vieo

18 110 PD.12 / UART2_RXD / BPWMO_CH5 / CLKO / EADCO_ST / INT5

19 110 PD.11/UART1_TXD /LCD_SEG43/LCD_COM4

20 110 PD.10 / UART1_RXD /LCD_SEG42 / LCD_COM5

21 - NC

22 - NC

23 - NC

24 - NC

25 - NC

26 - NC

27 - NC

28 1/10 PF.7 / SCO_DAT / SPIO_MISO

29 1/0 PF.6 / SCO_CLK / SPIO_MOSI

30 P Vear

31 110 PF.5/UART2_RXD / UART2_nCTS / BPWMO0_CH4 / X32_IN / EADCO_ST

32 110 PF.4 /| UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT

33 - NC

34 - NC

35 - NC
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36 - NC

37 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN

38 110 PF.2 / UARTO_RXD /12C0_SDA / XT1_OUT

39 - NC

40 - NC

41 110 PE.8/LCD_SEG20/LCD_COMO / UART2_TXD

42 110 PE.9/LCD_SEG19/LCD_COM1/UART2_RXD

43 1/10 PE.10/LCD_SEG18/LCD_COM2

44 110 PE.11/LCD_SEG17/LCD_COM3/UART1_nCTS

45 110 PE.12 / UART1_nRTS

46 110 PE.13/12C0_SCL/LCD_SEG41/LCD_COMS6 / UART1_TXD

47 110 PC.8/12C0_SDA /LCD_SEG40/LCD_COM7 / UART1_RXD

48 1/10 PC.7 / LCD_SEG39 / UARTO_nCTS / TMO / INT3

49 110 PC.6 / LCD_SEG38/UARTO_nRTS/TM1/INT2

50 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1

51 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO

52 P Vss

53 P Vbp

54 110 PD.15/TM3/INT1

55 110 PA.5/UARTO_NnCTS /UARTO_TXD /12C0_SCL / BPWMO_CH5

56 110 PA.4/ SPIO_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO0_CH4
57 110 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
58 110 PA.2/SPI0O_CLK /SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CH2
59 110 PA.1/ SPI0_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
60 110 PA.0/ SPI0_MOSI / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
61 110 PF.15/LCD_SEG35/TM2/CLKO /INT4

62 1/0 PE.14 / UART2_TXD / LCD_SEG34

63 110 PE.15/ UART2_RXD

64 | NRESET

65 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT

66 110 PF.1/UART1_RXD /UARTO_RXD /ICE_CLK

67 110 PD.9/ UART2_nCTS/LCD_SEG33

68 1/10 PD.8 / UART2_nRTS /LCD_SEG32

69 110 PC.5/LCD_SEG31/LCD_COM4/UART2_TXD

70 110 PC.4/LCD_SEG30/LCD_COMS5 / UART2_RXD
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71 110 PC.3/LCD_SEG29/LCD_COM6 / UART2_nRTS /12C0_SMBAL
72 110 PC.2/LCD_SEG28/LCD_COM7/UART2_nCTS /12C0_SMBSUS
73 110 PC.1/LCD_SEG27 /LCD_COM2/UART2_TXD /12C0_SCL / ACMP0O_O
74 110 PC.0/LCD_SEG26 / LCD_COM3/UART2_RXD / 12C0_SDA / ACMP1_O
75 P Vss

76 P Vop

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 110 PD.7 / UART1_TXD /12C0_SCL

85 110 PD.6 / UART1_RXD / 12C0O_SDA

86 1/10 PD.5

87 lfe} PD.4/USCIO_CTLO

88 1/10 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/ UARTO_TXD

89 110 PD.2 / USCIO_DAT1/SPIO_CLK /LCD_SEG24 /| UARTO_RXD
90 1/10 PD.1/USCIO_DATO/ SPIO_MISO / LCD_SEG23

91 1/10 PD.0/USCIO_CLK / SPIO_MOSI / LCD_SEG22 / TM2

92 110 PD.13/ SPIO_I2SMCLK / LCD_SEG21

93 1/10 PA.12 / LCD_SEG20/LCD_SEG47 / LCD_COM4

94 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

95 110 PA.14 / UARTO_TXD / LCD_SEG18/LCD_SEG45/ LCD_COM6
96 110 PA.15/UARTO_RXD /LCD_SEG17/ LCD_SEG44 /LCD_COM7
97 110 PE.7 / LCD_SEG16 / BPWMO_CH5

98 1/10 PE.6/LCD_SEG15/SC0_nCD /USCIO_CTLO / BPWMO_CH4
99 1/0 PE.5/SCO_PWR /USCIO_CTL1 / BPWMO_CH3

100 110 PE.4/SCO_RST/USCIO_DAT1/BPWMO_CH2

101 110 PE.3/SCO_DAT / USCIO_DATO / BPWMO_CH1

102 110 PE.2/SCO_CLK /USCIO_CLK / BPWMO_CHO

103 - NC

104 - NC

105 110 PE.1
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106 1/10 PE.O

107 - NC

108 - NC

109 - NC

110 - NC

111 - NC

112 P Vss

113 A LDO_CAP

114 P Vop

115 110 PC.14 / SPIO_I2SMCLK / USCIO_CTLO /LCD_SEG14/LCD_COMO/TM1

e Jo |PB-15 / EADCO_CHI5 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COML /
TMO_EXT

117 110 PB.14 / EADCO_CH14 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS /LCD_SEG12 / TM1_EXT / CLKO

118 Jo |PB.13 / EADCO_CHI13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

119 e PB.12 / EADCO_CH12 / ACMP0O_P2 / ACMP1_P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT

120 P AVpp

121 A Vrer

122 P AVss

123 110 PB.11/ EADCO_CH11/ UARTO_nCTS/LCD_SEG9/ SPIO_I2SMCLK

124 110 PB.10 / EADCO_CH10 / UARTO_nRTS /LCD_SEG8/LCD_V1

125 110 PB.9 / EADCO_CH9 / UARTO_TXD / UART1_nCTS /LCD_SEG7/LCD_V2

126 /0  |PB.8/EADCO_CH8/UARTO _RXD/UART1 nRTS/LCD_SEG6/LCD_V3

127 1/0 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMP0O_O

128 110 PB.6 / EADCO_CH6 / UART1_RXD /LCD_SEG4 /INT4 / ACMP1_O
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1 /o PB.5 / EADCO_CH5 / ACMP1_N / LCD_COMO / 12C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
UART2_TXD / TMO/INTO
5 e PB.4/ EADCO_CH4 /ACMP1_P1/LCD_COM1/12C0_SDA/ SPI1_MOSI/USCI1_CTL1/ SCO_DAT/
UART2_RXD/TM1/INT1
3 e PB.3/EADCO_CH3/ACMPO_N/12C1_SCL/LCD_COM2/UART1_TXD/SPI1_CLK/USCI1_DAT1/
SCO_RST/TM2/INT2
4 1o PB.2/ EADCO_CH2/ACMPO_P1/12C1_SDA/LCD_COM3/UART1 _RXD/SPI1_SS/USCI1_DATO/
SCO_PWR /TM3/INT3
5 110 PC.12 / UARTO_TXD / 12C0_SCL / SCO_nCD / ACMPO_O
6 110 PC.11/UARTO_RXD /12C0_SDA / ACMP1_O
7 110 PC.10/ LCD_SEG3/UART3_TXD
8 110 PC.9/LCD_SEG2/UART3_RXD
9 110 PB.1/EADCO_CH1/LCD_SEG1/SPI1_I2SMCLK / UART2_TXD / USCI1_CLK/I12C1_SCL
10 110 PB.0/ EADCO_CHO / LCD_SEGO / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA
11 P Vss
12 P Voo
13 110 PA.11/ ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
14 110 PA.10 / ACMP1_PO / USCIO_DATO / BPWMO_CH1 / TM1_EXT / DACO_ST
15 110 PA.9/ DAC1_OUT / USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT
16 110 PA.8 / DACO_OUT /USCIO_CTL1/ UART1_RXD / BPWMO_CH3/ TM3_EXT / INT4
17 P Vico
18 110 PD.12 / UART2_RXD / BPWMO0_CH5 / CLKO / EADCO_ST / INT5
19 110 PD.11/UART1_TXD/LCD_SEG43/LCD_COM4
20 110 PD.10/UART1_RXD /LCD_SEG42 / LCD_COM5
21 - NC
22 - NC
23 - NC
24 - NC
25 - NC
26 - NC
27 - NC
28 110 PF.7 / SCO_DAT / SPI0O_MISO
29 110 PF.6 / SCO_CLK / SPI0O_MOSI
30 P Vear
31 110 PF.5/ UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
32 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
33 - NC
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34 - NC

35 - NC

36 - NC

37 110 PF.3/UARTO_TXD/12C0_SCL/ XT1_IN/BPWM1_CHO

38 110 PF.2 / UARTO_RXD /12C0_SDA / XT1_OUT / BPWM1_CH1

39 - NC

40 - NC

41 110 PE.8/LCD_SEG20/LCD_COMO0/USCI1_CTL1/UART2_TXD

42 110 PE.9/LCD_SEG19/LCD_COM1/USCI1_CTLO/ UART2_RXD

43 110 PE.10/LCD_SEG18/LCD_COM2/USCI1_DATO / UART3_TXD

44 110 PE.11/LCD_SEG17/LCD_COM3/USCI1_DAT1/UART3_RXD/UART1_nCTS

45 110 PE.12 / USCI1_CLK/UART1_nRTS

46 110 PE.13/12C0_SCL / LCD_SEG41/LCD_COM6 / UART1_TXD / BPWM1_CH5

47 110 PC.8/12C0_SDA /LCD_SEG40/LCD_COM7 / UART1_RXD / BPWM1_CH4

48 110 PC.7 / SPI1_MISO /LCD_SEG39 /UARTO_nCTS/12C1_SMBAL / BPWM1_CHO/ TMO/INT3
49 110 PC.6/ SPI1_MOSI/LCD_SEG38 /UARTO_nRTS /12C1_SMBSUS / BPWM1_CH1/TM1/INT2
50 e :T\IA_\I_I / SPI1_CLK / LCD_SEG37 / UARTO_TXD / 12C1_SCL / BPWM1_CH2 / ACMPO_WLAT / TM2 /
51 110 PA.6/SPI1_SS/LCD_SEG36/UARTO_RXD/12C1_SDA/BPWM1_CH3/ACMP1_WLAT/TM3/INTO
52 P Vss

53 P Voo

54 110 PD.15/TM3/INT1

55 110 PA.5/SPI1_I2SMCLK / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5

56 110 PA.4/ SPI0_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO0_CH4
57 110 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / CLKO
58 110 PA.2/SPI0O_CLK /SCO_RST /12C0_SMBSUS / UART1_RXD /12C1_SDA / BPWMO_CH2

59 110 PA.1/SPI0O_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / DAC1_ST

60 110 PA.0/ SPI0_MOSI/ SCO_CLK / UARTO_RXD / UART1_nRTS/BPWMO_CHO/DACO_ST

61 110 PF.15/LCD_SEG35/TM2/CLKO /INT4

62 110 PE.14 / UART2_TXD / LCD_SEG34

63 110 PE.15/ UART2_RXD

64 | NRESET

65 110 PF.0/UART1_TXD /12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT

66 110 PF.1/UART1_RXD/I12C1_SDA / UARTO_RXD/BPWM1_CH1/ICE_CLK

67 110 PD.9 / UART2_nCTS/LCD_SEG33
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68 110 PD.8 / UART2_nRTS/LCD_SEG32

69 110 PC.5/LCD_SEG31/LCD_COM4 /UART2_TXD /12C1_SCL

70 110 PC.4/LCD_SEG30/LCD_COMS5/ SPI1_I2SMCLK / UART2_RXD /12C1_SDA

71 110 PC.3/LCD_SEG29/LCD_COM6 / SPI1_MISO / UART2_nRTS / 12C0_SMBAL / UART3_TXD
72 110 PC.2/LCD_SEG28/LCD_COM7/ SPI1_MOSI/UART2_nCTS/12C0_SMBSUS / UART3_RXD
73 110 PC.1/LCD_SEG27/LCD_COM2/SPI1_CLK /UART2_TXD /12C0_SCL / ACMPO_O
74 110 PC.0/LCD_SEG26 /LCD_COM3/SPI1_SS/UART2_RXD /12C0_SDA/ACMP1_O
75 P Vss

76 P Vop

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 110 PD.7 / UART1_TXD /12C0_SCL / USCI1_CLK / SPI1_MISO

85 110 PD.6 / UART1_RXD /12C0O_SDA / USCI1_DAT1/ SPI1_MOSI

86 110 PD.5/12C1_SCL /USCI1_DATO/ SPI1_CLK

87 1/10 PD.4/USCIO_CTLO/12C1_SDA/USCI1_CTL1/SPI1_SS

88 110 PD.3/USCIO_CTL1/SPI0_SS/LCD_SEG25/USCI1_CTLO/UARTO_TXD / UART3_nRTS
89 110 PD.2 / USCIO_DAT1 / SPIO_CLK / LCD_SEG24 / UARTO_RXD / UART3_nCTS

90 110 PD.1/USCIO_DATO/ SPI0_MISO / LCD_SEG23 / UART3_TXD

91 110 PD.0/ USCIO_CLK/ SPI0O_MOSI / LCD_SEG22 /| UART3_RXD / TM2

92 110 PD.13/ SPI1_I2SMCLK / SPIO_I2SMCLK / LCD_SEG21

93 110 PA.12 /12C1_SCL/LCD_SEG20/LCD_SEG47/LCD_COM4 / BPWM1_CH2

94 110 PA.13/12C1_SDA/LCD_SEG19/LCD_SEG46 / LCD_COMS5 / BPWM1_CH3

95 110 PA.14 / UARTO_TXD / LCD_SEG18/LCD_SEG45/LCD_COM6 / BPWM1_CH4

96 110 PA.15/UARTO_RXD /LCD_SEG17 /LCD_SEG44 /LCD_COM7 / BPWM1_CH5

97 110 PE.7 / LCD_SEG16 / BPWMO_CH5

98 110 PE.6/LCD_SEG15/SC0_nCD / USCIO_CTLO/ BPWMO_CH4

99 110 PE.5/SCO_PWR/USCIO_CTL1/BPWMO_CH3

100 110 PE.4/SCO_RST / USCIO_DAT1 / BPWMO_CH2

101 110 PE.3/SCO_DAT / USCIO_DATO / BPWMO_CH1

102 110 PE.2/SCO_CLK /USCIO_CLK / BPWMO_CHO
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103 - NC

104 - NC

105 110 PE.1/SPI1_MISO /UART3_TXD/I12C1_SCL

106 110 PE.O/ SPI1_MOSI/ UART3_RXD /12C1_SDA

107 - NC

108 - NC

109 - NC

110 - NC

111 - NC

112 P Vss

113 A LDO_CAP

114 P Vop

115 110 PC.14 / SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO0 / TM1

116 e PB.15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /|
LCD_COM1/TMO_EXT

117 1o PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO _nRTS / UART3_RXD / LCD_SEG12 /
TM1_EXT / CLKO

118 e PB.13 / EADCO_CH13 / ACMP0O_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_NnRTS/LCD_SEG11/TM2_EXT

119 e PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS/LCD_SEG10/ TM3_EXT

120 P AVpp

121 A Vrer

122 P AVss

123 110 PB.11/ EADCO_CH11 / UARTO_nCTS /12C1_SCL / LCD_SEG9/ SPIO_I2SMCLK / BPWM1_CHO

124 e PB.10 / EADCO_CH10 / USCI1_CTLO / UARTO_nRTS / 12C1_SDA / LCD_SEG8 / LCD_V1 /
BPWM1_CH1

125 e PB.9 / EADCO_CH9 / USCI1_CTL1 / UARTO_TXD / UART1_nCTS / I2C1_SMBAL / LCD_SEG7 /
LCD_V2/BPWM1_CH2

126 e PB.8 / EADCO_CHS8 / USCI1_CLK / UARTO_RXD / UART1_nRTS / 12C1_SMBSUS / LCD_SEGS6 /|
LCD_V3/BPWM1_CH3

127 110 PB.7 | EADCO_CH7 / USCI1_DATO / UART1_TXD /LCD_SEG5/BPWM1_CH4 /INT5/ ACMPO_O

128 110 PB.6 / EADCO_CH6 / USCI1_DAT1/UART1_RXD /LCD_SEG4 /BPWM1_CH5/INT4/ ACMP1_O
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4.1.7 M256 Series Pin Diagram

4.1.7.1 M256 Series LQFP 44-Pin Diagram
Corresponding Part Number: M256MD2AE

33 E PA.15
32 E PA.14
31 E PA.13
30 E PA.12
29 E PC.0
28 E PC.1
27 E PC.2
26 E PC.3
25 E PC.4
2| pcs
23] | pF1

Ves |34 2| ] pFo
Lbo_cAP | |35 21| | nRESET
Voo e 20| pAO
PBI5 | |37 1 ] pa1
PB.14 | |38 8| paz
pB.A3 |30 LQFP44 7| a3
PBA2 | |40 6| pas
AVep L |a1 5| | paz
Aves [ 1l | pr2
pB7 |4 | pr3
pee | |u @ 12| pra

pE5 | |1
PB4 [ |2
pB3 |3
pB2 |4
pB1 L s
PBO L6
pa1l |7
pa10 | |8
pao Lo
vieo L |10
PE5 | |u

Figure 4.1-49 M256 Series LQFP 44-pin Diagram
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4.1.7.2 M256 Series LQFP 64-Pin Diagram
Corresponding Part Number: M256SD2AE

481 PA.15
471 PAl4
461 PA.13
451 PA.12
447 PDO
431 pD1
421 pD.2
411 pPD3
40— PCO
1] I— . =T}
31 PC2
37— pPC3
361 PCc4
351 PC5
341 PF1
381 PF.O

Ves 149 321 nRESET
LDO_ CAP [___150 311 PF.15
Vpp 151 301 PADO
pPc14 [__152 291 pA1l
pB.15 153 281 pA2
PB14 [ |54 271 PA3
pB13 [ 155 261 PpA4

PB12 [ |56 LQFP64 25 ] PAS

AVpp 57 241 PD.15

Ve, [ |58 ] m— /N
AVss 159 22 Vss
PB.11 [ 60 21 PAS6
PB.10 [ 61 201 PAY
PBO [ 162 1 PC6
pPB.8 [_1863 B8 PC7
PB.7 [ 64@ 71 PF2

pB6 1
pB5 12
PB4 13
pB3 14
pB2 15
PB.1 16
pBO 7
PA11 [ |8
PA10 [ 9
PA9 [____]10
PA8 [ |11
VvLcD 12
PF14 [____]13
PF5 [ ]14
PF4 [ 15
PF3 [ 116

Figure 4.1-50 M256 Series LQFP 64-pin Diagram without Vear
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Corresponding Part Number: M256SE3AE, M256SG6AE

n s o
4 o9 4+ 9 9N MmO HdN®MYT ;Ao
< < < < 0000000000 W Ww
o M N D c W W AR W« W WY S < N« W W AW o
W N~ O N I M N 4 O O 0NN O W < ™
A S S S R A U R S < T o0 B o B o BN o0 T o 0 B 0 0}
LDO_CAP ] 50 311 PF.15
Vop |51 301 PAO
pPC.14 [ 52 291 PA1
PB.15 [_]53 281 PA2
PB.14 [ 54 271 PA3
PB.13 [ 55 261 PAA4
PB.12 [ 56 LQFP64 251 PAS5
AVpp [ 57 241 PD.15
Veee [ 58 231 Vpp
AVgs [ 59 221 Vss
PB.11 [ 60 211 PAS6
PB.10 [ 61 201 PAY
PB9 [ 62 191 PC6
PB8 [_] 63 181 pPC7
PB.7 [ 64@ 171 PF2
O d4 N M < 10 ©
— N M < 0O O ™~ 0 0O A A A A A A
© W T MmN A9 d9 90N 0
[o R T~ N s N s B« B s B S B P G © B N TR TR TR
o ooaooaoo <<aa d > aan
a o S
|:| VgaT pOower domain

Figure 4.1-51 M256 Series LQFP 64-pin Diagram with Vear
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4.1.7.3 M256 Series LQFP 128-Pin Diagram
Corresponding Part Number: M256KE3AE, M256KG6AE

G399 %caqmsnaon O HdN®mT W @B oo
S fRRRRRRRRR2222222 88999999yt
1000000000000 00000000100000]
PE7 o7 641 nRESET
PE6 98 63— PE.15
PE5 []99 62[ ] PE.14
PE.4 [ 100 611 PF.15
PE.3 [ 101 60— PA.O
PE2 []102 59 ] PAl
NC [ 103 58 1 PA2
NC [ 104 57— PA3
PE.1 []105 561 PA.4
PE.O [] 106 55 1 PAS
NC [ 107 54— PD.15
NC [ 108 53] Vpp
NC [ 109 52[ ] Vss
NC [ 110 511 PA6
NC [ 501 PA7
Vgs [ 112 LQFP128 491 PC.6
LDO_CAP [ 113 48— pC.7
Vpp [ 114 471 pC8
PC.14 [ 46 1 PE.13
PB.15 [ 116 451 PE.12
PB.14 [ 117 441 PEI1
PB.13 [ 118 431 PE.10
PB.12 [ 119 421 PE.9
AVpp [ 120 4[] PES8
Vege [ 121 40— NC
AVss [ 122 391 NC
PB.11 [ 123 381 PF2
PB.10 [ 124 371 PF3
PB9 [|125 361 NC
PB.8 [ 126 35 ] NC
PB.7 [ 127 341 NC
PB.6 [ 128 [ ) 331 NC
C N o T wo~®o 993923898532 R3IJIILELERIRIIS
JUOoUdoiuuuoiuuruguduooUUNEEd
LYo dg 4o g 849 000N 9d3 0000000 Ne ;Y
BEBE oo 9BE > Ic883505°°°2 ¢St
D Vear power domain

Figure 4.1-52 M256 Series LQFP 128-pin Diagram
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4.1.8 M256 Series Multi-function Pin Diagram

4.1.8.1 M256 Series LQFP 44-Pin Multi-function Pin Diagram
Corresponding Part Number: M256MD2AE

M256MD2AE

[ ] PCO/LCD_SEG26/LCD_COM3/ UART2_RXD 12C0_SDA | ACMP1_O
2] PC.1/LCD_SEG27/LCD_COM2/ UART2_TXD  1200_SCL/ ACMPO_O
21 PC2/LCD_SEG28/LCD_COMT I TK_TK12/ UART2_nCTS / 12C0_SMBSUS
2] PC3/LCD_SEG291LCD_COMS TK_TKLL/ UART2_nRTS / 12C0_SMBAL

(] PA15/UARTO_RXD /LCD_SEG17/LCD_SEGA4 / LCD_COM7
2] PA14/UARTO_TXD /LCD_SEG18/LCD_SEGAS /LCD_COMS
25| PC.4/LCD_SEG30/LCD_COMS / TK_TKI0 / UART2_RXD
2] PCS/LCD_SEG31/LCD_COMA TK_TK9 / UART2_TXD

a[ ] PA13/LCD_SEG19/LCD_SEG46/LCD_COMS
o[ PA12/LCD_SEG20/LCD_SEGAT/LCD_COMA
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[] PAD/SPIO_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UARTL_NRTS / BPWMO_CHO

TMO_EXT /LCD_COM1 / LCD_SEG13/ UARTO_NCTS / USCIO_CTL1 / SPI0_SS | EADCO_CH15/ PB.15

PA1/SPIO_MISO / TK_TKS / SCO_DAT / UARTO_TXD / UART1_NCTS / BPWMO_CH1

8

TK_SE / CLKO / TM1_EXT / LCD_SEG12 / UARTO_NRTS / USCI0_DAT1/ SPI0_CLK / EADCO_CH14 / PB.14. PA2/SPID_CLK / TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWMO_CH2.

LQFP44

TM2_EXT /LCD_SEG11/ UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3 1 ACMPO_P3 ] EADCO_CH13/ PB.13 PA3/SPIO_SS | TK_TK3 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/ UART2_TXD | UART2_NRTS | BPWMO_CHS / X32_OUT

wieo [

EADCO_ST / X32_IN / BPWMO_CH4 / UART2_nCTS / UART2_RXD 1 PES || 1t

UART2_TXD/LCD_SEG1/EADCO_CH1/PB1 (|5

SMCLK / UART2_RXD / LCD_SEGO / EADCO_CHO/PB.O |6

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO /PA.11 [ 7

TML_EXT / BPWMO_CHL/ USCIO_DATO/ ACMPL_PO/PA10 |8
TM2_EXT / BPWMO_CH2 / UARTL_TXD  USCI0_DATL 1 PAS |9

INT2/TM2 1 SCO_RST / UARTL_TXD | LCD_COM2/ ACMPO_N / EADCO_CH3 /PB.3 |3

INTO/ TMO / UART2_TXD / SCO_CLK / 12C0_SCL / LCD_COMO / ACMP1_N EADCO_CH5 /PBS |1
INTL/TM1/ UART2_RXD  SCO_DAT / 12C0_SDA / LCD_COML/ ACMPL_P1/ EADCO_CH4 /PB4 |2
INT31 TM3 | SCO_PWR / UART1_RXD | LCD_COM3/ ACMPO_P1/ EADCO_CH2 1PB2 |4

Figure 4.1-53 M256MD2AE Multi-function Pin Diagram
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1 110 PB.5/EADCO_CH5/ACMP1_N/LCD_COMO /12C0_SCL/SCO_CLK / UART2_TXD/TMO / INTO
2 110 PB.4/ EADCO_CH4 /ACMP1_P1/LCD_COM1/12C0_SDA/SCO_DAT /UART2_RXD/TM1/INT1
3 110 PB.3/ EADCO_CH3/ACMPO_N/LCD_COM2/UART1_TXD /SCO_RST/TM2/INT2
4 110 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3/UART1_RXD /SCO_PWR/TM3/INT3
5 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD
6 110 PB.0/ EADCO_CHO /LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
7 110 PA.11/ ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT
8 110 PA.10 / ACMP1_P0/USCIO_DATO / BPWMO_CH1/ TM1_EXT
9 110 PA.9 / USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
10 P Vico
11 110 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
12 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
13 110 PF.3/UARTO_TXD/12C0_SCL / XT1_IN
14 110 PF.2 / UARTO_RXD /12C0_SDA / XT1_OUT
15 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1
16 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO
17 110 PA.3/SPI0_SS/TK_TK3/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
18 110 PA.2/SPIO_CLK / TK_TK4 / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CH2
19 110 PA.1/SPIO_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
20 110 PA.0/ SPIO_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
21 | NRESET
22 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
23 110 PF.1/UART1_RXD /UARTO_RXD /ICE_CLK
24 110 PC.5/LCD_SEG31/LCD_COM4/TK_TK9 / UART2_TXD
25 110 PC.4/LCD_SEG30/LCD_COMS5/ TK_TK10/ UART2_RXD
26 110 PC.3/LCD_SEG29/LCD_COM6 / TK_TK11/UART2_nRTS/12C0_SMBAL
27 110 PC.2/LCD_SEG28/LCD_COM7/TK_TK12 / UART2_nCTS /12C0_SMBSUS
28 110 PC.1/LCD_SEG27/LCD_COM2/UART2_TXD /12C0_SCL / ACMP0O_O
29 110 PC.0/LCD_SEG26 / LCD_COM3/UART2_RXD /12C0_SDA / ACMP1_O
30 1/10 PA.12 / LCD_SEG20/LCD_SEG47 / LCD_COM4
31 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5
32 110 PA.14 / UARTO_TXD/LCD_SEG18/LCD_SEG45/LCD_COM6
33 110 PA.15/UARTO_RXD /LCD_SEG17/LCD_SEG44 /LCD_COM7
34 P Vss
35 A LDO_CAP
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36 P Voo
PB.15 / EADCO_CH15 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /

37 110
TMO_EXT

38 e PB.14 / EADCO_CH14 / SPI0_CLK / USCI0O_DAT1/ UARTO_nRTS /LCD_SEG12/ TM1_EXT / CLKO/
TK_SE

39 e PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

40 e PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT

41 P AVpp

42 P AVss

43 110 PB.7 / EADCO_CH7 / UART1_TXD /LCD_SEG5/INT5/ACMPO_O

44 110 PB.6/ EADCO_CH6 / UART1_RXD /LCD_SEG4/INT4/ACMP1_O

Table 4.1-31 M256MD2AE Multi-function Pin Table
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4.1.8.2 M256 Series LQFP 64-Pin Multi-function Pin Diagram
Corresponding Part Number: M256SD2AE, M256SE3AE, M256SG6AE

M256SD2AE

391 PC.1/LCD_SEG27/LCD_COM2/ UART2_TXD / [2C0_SCL / ACMPO_O

381 PC2/LCD_SEG28/LCD_COM7 / TK_TK12 / UART2_NnCTS / 12C0_SMBSUS

411 PD.3/USCIO_CTL1/SPI0_SS | LCD_SEG25 / TK_TK13 / UARTO_TXD

371 PC.3/LCD_SEG29/LCD_COMS / TK_TK11/ UART2_NRTS / [2C0_SMBAL

40[—] PC0/LCD_SEG26/LCD_COM3/ UART2_RXD /12C0_SDA | ACMP1_O

4771 PA.14/UARTO_TXD/LCD_SEG18/LCD_SEG45 / LCD_COMSG

3671 PC4/LCD_SEG30/LCD_COMS /TK_TK10/ UART2_RXD.

351 PC5/LCD_SEG3L/LCD_COMA/ TK_TK9 / UART2_TXD

42[7—] PD.2/USCIO_DAT1/SPI0_CLK /LCD_SEG24 | TK_TK14 / UARTO_RXD

431 PD.1/USCIO_DATO/SPI0_MISO / LCD_SEG23 / TK_TK15

461 PA13/LCD_SEG19/LCD_SEGA6 /LCD_COMS

451 PA12/LCD_SEG20/LCD_SEGAT / LCD_COM4

44”1 PD.0/USCIO_CLK / SPIO_MOSI / LCD_SEG22 / TK_TK16 / TM2

331 PF.0/UARTL_TXD/UARTO_TXD / ICE_DAT

341 PF.1/UARTL_RXD/UARTO_RXD /ICE_CLK

481 PA.15/UARTO_RXD /LCD_SEG17 / LCD_SEGA44 / LCD_COM?

Vss 49 32 nRESET
Loo_cap | 50 311 PF.15/LCD_SEG35/TK_TK7/TM2/ CLKO / INT4
Voo [ 51 30[] PAO/SPIO_MOSI/ TK_TK6 / SCO_CLK | UARTO_RXD / UART1_RTS / BPWMO_CHO
TM1/LCD_COMO / LCD_SEG14/ USCIO_CTLO/ SPI0_I2SMCLK / PC.14 | 52 291 PA1/SPI0_MISO/ TK_TKS / SCO_DAT | UARTO_TXD / UART1_NCTS / BPWMO_CHL
TMO_EXT /LCD_COM1/ LCD_SEG13/ UARTO_NCTS / USCIO_CTL1/ SPI0_SS / EADCO_CH15 / PB.1S [ 53 28[] PA2/SPI0_CLK/TK_TK4/SCO_RST/12C0_SMBSUS / UART1_RXD / BPWMO_CH2
TK_SE/ CLKO / TM1_EXT / LCD_SEG12 / UARTO_NRTS / USCIO_DATL / SPI0_CLK / EADCO_CH14/PB.14 [ 54 271 PA3/SPI0_SS/TK_TK3/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
TM2_EXT/ LCD_SEG11/ UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3/ ACMPO_P3/ EADCO_CH13/PB.13 [ 55 26[ "] PA4/SPIO_I2SMCLK / TK_TK2/ SCO_nCD / UARTO_nRTS | UARTO_RXD / 12C0_SDA / BPWMO_CH4
TM3_EXT /LCD_SEG10/ UARTO_RXD / USCIO_CLK / SPI0_MOSI / ACMP1_P2 | ACMPO_P2 | EADCO_CH12/PB.12 [ 56 L QFP 64 251 PAS/TK_TK1/UARTO_NCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS
PV — 2470 PDS/TK_TKO/TM3/INTL
Vege 58 287 oo
AVss | 59 270 v
SPIO_I2SMCLK / LCD_SEG9 / UARTO_NCTS / EADCO_CH11/PB.11 | 60 21[ ] PA6/LCD_SEG36/ UARTO_RXD / ACMP1 WLAT / TM3 /INTO
LCD_V1/LCD_SEGS / UARTO_nRTS / EADCO_CH10/PB.10 [ 61 20[—] PA7/LCD_SEG37/UARTO_TXD | ACMPO_WLAT / TM2 | INTL
LCD_V2/LCD_SEG7/ UART1_nCTS / UARTO_TXD | EADCO_CH9 / PB9 ] 62 191 PC)6/LCD_SEG38/ UARTO_NRTS / TM1/INT2
LCD_V3/LCD_SEG6 / UARTI_nRTS / UARTO_RXD / EADCO_CH8 /PB8 | 63 18["] PC.7/LCD_SEG39/UARTO_NCTS / TMO /INT3
ACMPO_O /INTS / LCD_SEGS / UART1_TXD / EADCO_CH7 /PB.7 | 171 PF.2/ UARTO_RXD /12C0_SDA / XT1_OUT

cTLi/PAs 11

INTO/ TMO / UART2_TXD / SCO_CLK / 12C0_SCL / LCD_COMO / ACMP1_N / EADCO_CHS / PBS [ 2

INTL/TM1/ UART2_RXD / SCO_DAT / 12C0_SDA / LCD_COM1 / ACMP1_P1/EADCO_CH4/PB.4 [ 3

INT2// TM2 / SCO_RST / UARTL_TXD / LCD_COM2 / ACMPO_N / EADCO_CH3/PB3 [ 4

INT3 / TM3 / SCO_PWR / UARTL_RXD / LCD_COM3 / ACMPO_P1/ EADCO_CH2 /PB.2 [ 5

UART2_TXD / LCD_SEG1/ EADCO_CH1/PB1 [ 6

SPI0_I2SMCLK / UART2_RXD / LCD_SEGO / EADCO_CHO/PB.O ] 7
TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO/ PA11 [ 8
TM1_EXT / BPWMO_CH1 / USCIO_DATO / ACMP1_PO/PA10 [ 9

XT1_IN/12C0_SCL / UARTO_TXD /PF3 [ 16

X32_OUT / BPWMO_CHS / UART2_NRTS / UART2_TXD / PF.4 [ 15

INTS / TM3/ CLKO / PF.14 [ 13

EADCO_ST / X32_IN / BPWMO_CH4 / UART2_nCTS / UART2_RXD /| PF5 | 14

3
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TM2_EXT / BPWMO_CH2 / UARTL_TXD / USCIO_DAT1/PA9 [ 10

ACMP1_O / INT4 / LCD_SEG4 / UART_RXD | EADCO_CH6 /PB.6 | 1 @

Figure 4.1-54 M256SD2AE Multi-function Pin Diagram
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nuvoTon M251/M252/M254/M256/M258 Series

Pin Type |M256SD2AE Pin Function
1 110 PB.6 / EADCO_CH6 / UART1_RXD /LCD_SEG4/INT4/ ACMP1_O
2 110 PB.5/ EADCO_CH5/ACMP1_N/LCD_COMO0/I12C0_SCL/SCO_CLK/UART2_TXD /TMO/INTO
3 110 PB.4/ EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0_SDA/SCO_DAT /UART2_RXD/TM1/INT1
4 110 PB.3/EADCO_CH3/ACMPO_N/LCD_COM2/UART1_TXD/SCO RST/TM2/INT2
5 110 PB.2 / EADCO_CH2 / ACMPQO_P1/LCD_COM3/UART1_RXD /SCO_PWR/TM3/INT3
6 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD
7 1/0 PB.0/ EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 110 PA.11 / ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT
9 110 PA.10 / ACMP1_P0/USCIO_DATO / BPWMO_CH1/ TM1_EXT
10 110 PA.9 /USCIO_DAT1/UART1_TXD/BPWMO_CH2/ TM2_EXT
11 110 PA.8/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 P Vieo
13 110 PF.14 / CLKO / TM3/INT5
14 110 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
15 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
16 110 PF.3/UARTO_TXD/12C0_SCL / XT1_IN
17 110 PF.2 / UARTO_RXD /12C0_SDA / XT1_OUT
18 1/10 PC.7 / LCD_SEG39 / UARTO_nCTS / TMO / INT3
19 110 PC.6 / LCD_SEG38/UARTO_nRTS/TM1/INT2
20 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1
21 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO
22 P Vss
23 P Vop
24 110 PD.15/TK_TKO/TM3/INT1
25 110 PA.5/TK_TK1/UARTO_nCTS / UARTO_TXD /12C0_SCL / BPWMO0_CH5
26 110 PA.4/SPI0_I2SMCLK / TK_TK2/SC0_nCD/UARTO_nRTS/UARTO_RXD/12CO_SDA /BPWMO_CH4
27 110 PA.3/SPI0_SS/TK_TK3/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
28 110 PA.2/SPI0O_CLK / TK_TK4 / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CH2
29 110 PA.1/SPI0_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
30 110 PA.0/ SPI0_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
31 110 PF.15/LCD_SEG35/TK_TK7 / TM2 / CLKO / INT4
32 | NRESET
33 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 110 PF.1/UART1_RXD /UARTO_RXD /ICE_CLK
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nuvoTon M251/M252/M254/M256/M258 Series

Pin Type |M256SD2AE Pin Function

35 110 PC.5/LCD_SEG31/LCD_COM4/TK_TK9 / UART2_TXD

36 110 PC.4/LCD_SEG30/LCD_COM5/TK_TK10 / UART2_RXD

37 110 PC.3/LCD_SEG29/LCD_COM6 / TK_TK11/UART2_nRTS /12C0_SMBAL

38 1/10 PC.2/LCD_SEG28/LCD_COM7/TK_TK12 / UART2_nCTS /12C0_SMBSUS

39 110 PC.1/LCD_SEG27/LCD_COM2/UART2_TXD /12C0_SCL / ACMP0O_O

40 110 PC.0/LCD_SEG26 / LCD_COM3/UART2_RXD / 12C0_SDA / ACMP1_O

41 110 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/ TK_TK13/UARTO_TXD

42 110 PD.2/USCIO_DAT1/SPIO_CLK /LCD_SEG24 / TK_TK14 / UARTO_RXD

43 110 PD.1/USCIO_DATO/ SPIO_MISO / LCD_SEG23 / TK_TK15

44 110 PD.0/USCIO_CLK/ SPI0O_MOSI / LCD_SEG22 / TK_TK16 / TM2

45 110 PA.12/LCD_SEG20/LCD_SEG47/LCD_COM4

46 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

47 110 PA.14 /| UARTO_TXD / LCD_SEG18/LCD_SEG45/ LCD_COM®6

48 110 PA.15/UARTO_RXD /LCD_SEG17/ LCD_SEG44 /LCD_COMY7

49 P Vss

50 A LDO_CAP

51 P Voo

52 110 PC.14 / SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO0 / TM1

53 e PB.15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
TMO_EXT

54 e PB.14 / EADCO_CH14 / SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / LCD_SEG12 / TM1_EXT / CLKO /
TK_SE

55 e PB.13 / EADCO_CH13 / ACMP0O_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

56 e PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT

57 P AVpp

58 A VR&er

59 P AVss

60 110 PB.11/ EADCO_CH11 / UARTO_nCTS /LCD_SEGY9 / SPI0_I2SMCLK

61 110 PB.10 / EADCO_CH10/UARTO_nRTS/LCD_SEGS8/LCD_V1

62 110 PB.9/ EADCO_CH9 /UARTO_TXD /UART1_nCTS/LCD_SEG7/LCD_V2

63 110 PB.8 / EADCO_CH8 / UARTO_RXD / UART1_nRTS/LCD_SEG6/LCD_V3

64 110 PB.7 / EADCO_CH7 / UART1_TXD /LCD_SEG5/INT5/ ACMP0O_O
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M251/M252/M254/M256/M258 Series

NnUvVoTOoN

M256SE3AE

1¥a"301/ GXLT0LYYN / OXLTLEYN / 0'dd

5107301/ QX4 0LHVN / X TLHYN / Tdd

X1 7Z18VN /631711 YWOD G0/ 18938 AD1/5Dd

QX ZLHVN /0TI L/ SNOD @01/ 08935 A1/ ¥'0d

IWAWS 0021/ SLHUZLHYN / TTHL L/ 9NOD AD1/6293S G0/ €°0d
SNSEWS 0021 / SLOU ZL¥VN / ZDIL ML/ LWOD A1/ 82938 401/ 29d
070dWOV /19570021 / GXL ZLHVN 1 ZNOD D1/ 12935~ A0/ T'Dd

O TdWOV / vaS 0021/ QX ZLHVN / ENOD A1/ 92935 001/ 00d

QXL70LYYN /EDIL L/ 5293S 001/ SS 0IdS / T1LD 098N / £ad

PNOD @D/ LpO3S 01/ 0293S AT/ ZT'Vd
SINOD™ @D/ 9r93S™001/6193S AT/ ETVd
9WOD D1/ S¥OIS GO/ 893S ADT/ AXL 0LV / YT'Vd
N0/ vp93ST 001/ L193SADT/ AXY 0LUYN /STVd

10_MOS! / TK_TKG / SCO_CLK / UARTO_RXD / UART1_NRTS / BPWMO_CHO

10_MISO / TK_TKS / SCO_DAT / UARTO_TXD | UART1_nCTS / BPWMO_CH1

10_CLK / TK_TK4 / SCO_RST / 12C0_SMBSUS / UARTL_RXD / BPWMO_CH2

10_SS / TK_TK3/ SCO_PWR / 12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO

10_I2SMCLK / TK_TK2 / SCO_nCD / UARTO_NRTS / UARTO_RXD / 12CO_SDA / BPWMO_CH4

311 PF.15/LCD_SEG35/ TK_TK7/TM2/ CLKO/INT4

251 PAS/TK_TK1/UARTO_NCTS | UARTO_TXD / [2C0_SCL / BPWMO_CHS
191 PC.6/LCD_SEG38/ UARTO_NRTS / TM1/INT2

211 PA6/LCD_SEG36/ UARTO_RXD | ACMP1_WLAT / TM3/ INTO
201 PA7/LCD_SEG37/UARTO_TXD / ACMPO_WLAT / TM2 / INTL

241 PD.15/TK_TKO/TM3/INT1

18— PC.7/LCD_SEG39/ UARTO_NCTS / TMO/ INT3
17[—1 PF.2/ UARTO_RXD /12C0_SDA / XT1_OUT
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TMO_EXT /LCD_COM1/ LCD_SEG13/ UARTO_nCTS / USCIO_CTL1/ SPI0_SS / EADCO_CH15/PB.1S [ 53

TM1/LCD_COMO /LCD_SEG14 / USCIO_CTLO/ SPIO_I2SMCLK / PC.14 [ 52

TK_SE / CLKO / TM1_EXT / LCD_SEG12 / UARTO_NRTS / USCIO_DAT1 / SPI0_CLK / EADCO_CH14/ PB.14 [ 54

TM2_EXT / LCD_SEG11/ UARTO_TXD / USCIO_DATO / SPIO_MISO / ACMP1_P3 / ACMPO_P3 | EADCO_CH13/PB.13 [ 55

TM3_EXT /LCD_SEG10 / UARTO_RXD / USCIO_CLK / SPIO_MOSI / ACMP1_P2 | ACMPO_P2 | EADCO_CH12 /PB.12 [ 56

LCD_V3/LCD_SEGE / UART1_NRTS / UARTO_RXD / EADCO_CH8 / PB.8 [ 63

LCD_V1/LCD_SEG8 / UARTO_NRTS / EADCO_CH10/PB.10 [ 61

LCD_V2/LCD_SEG7 / UARTL_nCTS | UARTO_TXD / EADCO_CH9 / PB.9 [ 62

SPI0_I2SMCLK / LCD_SEG9 / UARTO_nCTS / EADCO_CH11/PB.11 | 60

ACMPO_O / INTS / LCD_SEGS / UART1_TXD / EADCO_CH7 / PB.7 [ 64@
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Figure 4.1-55 M256SE3AE Multi-function Pin Diagram
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nuvoTon M251/M252/M254/M256/M258 Series

Pin Type |M256SE3AE Pin Function
1 110 PB.6 / EADCO_CH6 / UART1_RXD /LCD_SEG4/INT4/ ACMP1_O
2 110 PB.5/ EADCO_CH5/ACMP1_N/LCD_COMO0/I12C0_SCL/SCO_CLK/UART2_TXD /TMO/INTO
3 110 PB.4/ EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0_SDA/SCO_DAT /UART2_RXD/TM1/INT1
4 /O  |PB.3/EADCO_CH3/ACMPO_N/LCD_COM2/UARTL TXD/SCO_RST/TM2/INT2
5 110 PB.2 / EADCO_CH2 / ACMPQO_P1/LCD_COM3/UART1_RXD /SCO_PWR/TM3/INT3
6 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD
7 1/0 PB.0/ EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 110 PA.11 / ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT
9 110 PA.10 / ACMP1_P0/USCIO_DATO / BPWMO_CH1/ TM1_EXT
10 110 PA.9 /USCIO_DAT1/UART1_TXD/BPWMO_CH2/ TM2_EXT
11 110 PA.8/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4
12 P Vieo
13 P Vear
14 /1O  |PF.5/UART2_RXD/UART2_nCTS/BPWMO_CH4/X32_IN/EADCO_ST
15 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
16 /O  |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN
17 110 PF.2 / UARTO_RXD /12C0_SDA / XT1_OUT
18 1/10 PC.7 / LCD_SEG39 / UARTO_nCTS / TMO / INT3
19 110 PC.6 / LCD_SEG38/UARTO_nRTS/TM1/INT2
20 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1
21 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO
22 P Vss
23 P Vop
24 110 PD.15/TK_TKO/TM3/INT1
25 110 PA.5/TK_TK1/UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 /O  |PA.4/SPI0_I2SMCLK / TK_TK2/SCO_nCD/UARTO_nRTS/UARTO_RXD/12C0O_SDA/BPWMO_CH4
27 110 PA.3/SPI0_SS/TK_TK3/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
28 1O  |PA.2/SPI0_CLK/TK_TK4/SCO0_RST/I2C0_SMBSUS / UART1_RXD / BPWMO_CH2
29 110 PA.1/SPI0_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
30 /1O |PA.0/SPI0O_MOSI/TK_TK6/SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
31 110 PF.15/LCD_SEG35/TK_TK7 / TM2 / CLKO / INT4
32 | NRESET
33 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 110 PF.1/UART1_RXD /UARTO_RXD /ICE_CLK
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nuvoTon M251/M252/M254/M256/M258 Series

Pin Type |M256SE3AE Pin Function

35 110 PC.5/LCD_SEG31/LCD_COM4/TK_TK9 / UART2_TXD

36 110 PC.4/LCD_SEG30/LCD_COM5/TK_TK10 / UART2_RXD

37 110 PC.3/LCD_SEG29/LCD_COM6 / TK_TK11/UART2_nRTS /12C0_SMBAL

38 1/10 PC.2/LCD_SEG28/LCD_COM7/TK_TK12 / UART2_nCTS /12C0_SMBSUS

39 110 PC.1/LCD_SEG27/LCD_COM2/UART2_TXD /12C0_SCL / ACMP0O_O

40 110 PC.0/LCD_SEG26 / LCD_COM3/UART2_RXD / 12C0_SDA / ACMP1_O

41 110 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/ TK_TK13/UARTO_TXD

42 110 PD.2/USCIO_DAT1/SPIO_CLK /LCD_SEG24 / TK_TK14 / UARTO_RXD

43 110 PD.1/USCIO_DATO/ SPIO_MISO / LCD_SEG23 / TK_TK15

44 110 PD.0/USCIO_CLK/ SPI0O_MOSI / LCD_SEG22 / TK_TK16 / TM2

45 110 PA.12/LCD_SEG20/LCD_SEG47/LCD_COM4

46 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

47 110 PA.14 /| UARTO_TXD / LCD_SEG18/LCD_SEG45/ LCD_COM®6

48 110 PA.15/UARTO_RXD /LCD_SEG17/ LCD_SEG44 /LCD_COM7

49 P Vss

50 A LDO_CAP

51 P Voo

52 110 PC.14 / SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO0 / TM1

53 e PB.15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
TMO_EXT

54 e PB.14 / EADCO_CH14 / SPIO_CLK /USCIO_DAT1 / UARTO_nRTS / LCD_SEG12/ TM1_EXT /CLKO/
TK_SE

55 e PB.13 / EADCO_CH13 / ACMP0O_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

56 e PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT

57 P AVpp

58 A VR&er

59 P AVss

60 110 PB.11/ EADCO_CH11 / UARTO_nCTS /LCD_SEGY9 / SPI0_I2SMCLK

61 110 PB.10 / EADCO_CH10/UARTO_nRTS/LCD_SEGS8/LCD_V1

62 110 PB.9/ EADCO_CH9 /UARTO_TXD /UART1_nCTS/LCD_SEG7/LCD_V2

63 110 PB.8 / EADCO_CH8 / UARTO_RXD / UART1_nRTS /LCD_SEG6/LCD_V3

64 110 PB.7 / EADCO_CH7 / UART1_TXD /LCD_SEG5/INT5/ ACMP0O_O
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M251/M252/M254/M256/M258 Series

NnUvVoTOoN

M256SG6AE

V07 301/ 0HO” LIMAE / GXL 0LHVN 11081021/ OXL 1 LAVN 1 04t
51107301/ 1O LAMdE / OXH 0LHVN / YOS 1071/ QX LLMVN 1 1'dd

10871021/ GXLZLHYN / 6YL LI PNOD GO/ 16935 G015 0d

VaST1071/ QX4 ZLYN 15 TOWSZI LS / OLL L/ S0O 007 /08938 001/ ¥'0d

XL ELHYN / IVAIS 0071/ SLHU ZLEYN / OSIA HdS / LML ML/ 90O 001 /62938 001/£0d
X TELUVN / SNSBWS 001/ SLOU ZLYVN /ISON™HIdS /ZIXL L/ LWOD 0D/ 82935 G01/20d
07040V /108 0021/ OXL ZLHYN 15107 LIdS Y3 LI ZWOD 001/ L2938 Q01 /10
071NV / YOS 0021/ XM ZLHVN 1SS HIdS / SZIL ML/ EWOD 001/ 97938 A0T1/0Dd
SLHUTELUVN / GXLTOLYVN / EIML L 0L HOSN /$293S G01/SS 0idS /1119 010SN / £0d
SLOU ELHYN / QXY OLYN 1 pi3L ML/ 12938 001 /510 01dS / LLYA 010SN /2

XL ELHYN /§LL AL/ £2935 001/ OSIW 0IdS /01¥a 019SN /1'Qd

ZNLI QX ELMVN 1 9IAL LI ZZ93S GO/ ISON 01dS /%10 010N /00

SHO™LNMdB | PWOD 001/ L3S 001/ 02038 001/ 21 Vel

PHO™LNMdS | SWOD 001/ 9¥D3S 00T/ 61D3S A1/ LV

HO™LWMdE / INOD™ GO/ S¥O3S 00T/ 8193 GO/ QXL OLUVN / pLVe

ZHO LM / LWOO GO/ pPO3S D1/ LID3S GO/ OXY OLYYN /8L Vel

e

gL
B
28,
- EfE,
1 czZE
: 5522
55839 EREE
IR EoE%
fis08, §i3g
¥ 535
muwwmc, 259
gz2252 SES
$52£5 R
- S
£2958% 252k
EEgazs £2253
Eh8p04 523
gpesid 355
EG8o¢ 2359
uun&,mm 2788
EpEfS nges
EEEEGR 8855
333<k ¢ 3S&EG3
532358 gR2s
ge25°¢% R
~EFBZES S EEE
sEFBEES cgE
sgEsaig §3338
23538383 ¢ 338EE
BT §EEESD
S38%¢%3 R
$928£83 YEEER
$28889g 35882
LS5 28FF R
WA RS &S oo o o
YEEEcEEZ  gioog
SEEYLZzs 4888t
g-55KB3E 2=3g
a3 oz F = 2239 x%
882%323%¢s 2%588¢
S 53888 % 835532
dasoogoon  2%2ag
_85sfesdEy  FFrgE
526566665 BHEEZ
49333382  srRax=
tgffffssefigsees
S-S RENBBARNARZ2T
—ee 9
e Sk
—Jse i3
—Jee €
e 2z
—Jse M I
e o
—or o 6
—w L 3
=P (¢} .
—er — s
—_w S
=P v
Jov €
| — 14 z
=P '
285 5338
=g > 5z
e
g

TMO_EXT /LCD_COM? /LCD_SEG13/ UARTS_TXD / UARTO_nCTS / USCI0_CTL1 / SPI0_SS | EADCO_CH1S /PB.AS [ 53

TW1/LCD_COMO/ LCD_SEG14/USCI0_CTLO/ SPI0_I2SMCLK /PC.14 [ 52

TK_SE / CLKO / TM1_EXT /LCD_SEG12/ UART3_RXD / UARTO_nRTS / USCIO_DAT1/ SPI0_CLK / EADCO_CH14/PB.14 ] 54

TM2_EXT /LCD_SEG11 / UART3_nRTS / UARTO_TXD / USCI0_DATO / SPI0_MISO / ACMP1_P3 / ACMPO_P3/ EADCO_CH13/PB.13 ] 55

TM3_EXT /LCD_SEG10/ UART3_nCTS / UARTO_RXD / USCIO_CLK / SPI0_MOSI / ACMP1_P2/ ACMPO_P2/ EADCO_CH12/PB.12 [ 56

BPWM1_CH3 / LCD_V3/LCD_SEGS/12C1_SMBSUS / UART1_nRTS / UARTO_RXD / USCI1_CLK/ EADCO_CH8 /PBS [ 63

ACMPO_O /INT5 / BPWM1_CH4 /LCD_SEGS | UART1_TXD / USCI1_DATO EADCO_CH7/PB.7 ] 648

BPWM1_CH1/LCD_V1/LCD_SEGS/ 12C1_SDA/UARTO_nRTS / USCI1_CTLO/ EADCO_CH10/PB.10 ] 61

BPWM1_CH2/LCD _V2/LCD_SEG7/12C1_SMBAL/ UART1 nCTS / UARTO_TXD / USCI1_CTL1/EADCO_CH9 /PB.9 [ 62

BPWM1_CHO / SPI0_I2SMCLK /LCD_SEGO / 12C1_SCL / UARTO_nCTS / EADCO_CH11 /PB.11

[ Vaar power domain
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Pin Type |M256SG6AE Pin Function
1 110 PB.6 / EADCO_CH6 / USCI1_DAT1/UART1_RXD /LCD_SEG4/BPWM1_CH5/INT4/ ACMP1_O
5 e PB.5 / EADCO_CH5 / ACMP1_N / LCD_COMO / 12C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
UART2_TXD / TMO / INTO
3 1o PB.4/ EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0O_SDA/SPI1_MOSI/USCI1_CTL1/SCO_DAT/
UART2_RXD/TM1/INT1
4 e PB.3/EADCO_CH3/ACMPO_N/12C1_SCL/LCD_COM2/UART1_TXD/SPI1_CLK/USCI1_DAT1/
SCO_RST/TM2/INT2
5 e PB.2/ EADCO_CH2/ ACMPO_P1/12C1_SDA/LCD_COM3/UART1_RXD/SPI1_SS/USCI1_DATO/
SCO_PWR /TM3/INT3
6 110 PB.1/EADCO_CH1/LCD_SEG1/SPI1_I2SMCLK / UART2_TXD / USCI1_CLK/12C1_SCL
7 110 PB.0/ EADCO_CHO /LCD_SEGO/UART2_RXD / SPIO_I2SMCLK / 12C1_SDA
8 110 PA.11/ ACMPO_PO /USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
9 110 PA.10 / ACMP1_PO0O/USCIO_DATO / BPWMO_CH1/ TM1_EXT /DACO_ST
10 110 PA.9/ DAC1_OUT /USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
11 110 PA.8 / DACO_OUT / USCIO_CTL1/ UART1_RXD / BPWMO_CH3/ TM3_EXT / INT4
12 P Vico
13 P Vear
14 1/0 PF.5/ UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
15 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
16 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
17 110 PF.2 / UARTO_RXD /12C0_SDA / XT1_OUT / BPWM1_CH1
18 e ::;\|(':|'37> / SPI1_MISO / LCD_SEG39 / TK_TK17 / UARTO_nCTS / I12C1_SMBAL / BPWM1_CHO / TMO /
19 1o ::;\ICT.S / SPI1_MOSI / LCD_SEG38/ TK_TK18 / UARTO_nRTS / 12C1_SMBSUS / BPWM1_CH1 / TM1 /
20 e PA.7 / SPI1_CLK/LCD_SEG37/TK_TK19/UARTO_TXD/12C1_SCL/BPWM1_CH2/ACMPO_WLAT
/TM2/INT1
21 yo |PA.6/SPI1_SS/LCD_SEG36/TK_TK20/UARTO_RXD/I2C1_SDA/BPWM1_CH3/ACMP1_WLAT
/ TM3/INTO
22 P Vss
23 P Voo
24 110 PD.15/TK_TKO/TM3/INT1
25 110 PA.5/SPI1_I2SMCLK / TK_TK1 / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 110 PA.4/SPI0_I2SMCLK / TK_TK2/SC0_nCD/UARTO_nRTS/UARTO_RXD/12C0_SDA /BPWMO_CH4
27 e PA.3 / SPI0_SS / TK_TK3 / SCO_PWR / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 /
CLKO
28 110 PA.2/SPI0O_CLK / TK_TK4/ SCO_RST /12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2
29 110 PA.1/SPI0_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / DAC1_ST
30 110 PA.0/ SPI0_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO / DACO_ST
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Pin Type |M256SG6AE Pin Function

31 110 PF.15/LCD_SEG35/ TK_TK7/TM2 / CLKO / INT4

32 | NRESET

33 110 PF.0 / UART1_TXD /12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT

34 110 PF.1/UART1_RXD /12C1_SDA /UARTO_RXD / BPWM1_CH1 /ICE_CLK

35 110 PC.5/LCD_SEG31/LCD_COM4 /TK_TK9/UART2_TXD/I12C1_SCL

36 110 PC.4/LCD_SEG30/LCD_COM5/TK_TK10/SPI1_I2SMCLK / UART2_RXD / 12C1_SDA

37 e PC.3 / LCD_SEG29 / LCD_COM6 / TK_TK11 / SPI1_MISO / UART2_nRTS / 12CO_SMBAL /
UART3_TXD

38 1o PC.2 / LCD_SEG28 / LCD_COM7 / TK_TK12 / SPI1_MOSI / UART2_nCTS / 12CO_SMBSUS /
UART3_RXD

39 110 PC.1/LCD_SEG27/LCD_COM2/TK_TK24 / SPI1_CLK/UART2_TXD /12C0_SCL / ACMPO_O

40 110 PC.0/LCD_SEG26/LCD_COM3/TK_TK25/SPI1_SS /UART2_RXD /12C0_SDA / ACMP1_O

41 110 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/TK_TK13/USCI1_CTLO/UARTO_TXD/UART3_nRTS

42 110 PD.2 / USCIO_DAT1/SPIO_CLK /LCD_SEG24 / TK_TK14 / UARTO_RXD / UART3_nCTS

43 110 PD.1/USCIO_DATO/ SPIO_MISO /LCD_SEG23/ TK_TK15/ UART3_TXD

44 110 PD.0/USCIO_CLK / SPI0O_MOSI /LCD_SEG22 / TK_TK16 / UART3_RXD / TM2

45 110 PA.12 /12C1_SCL/LCD_SEG20/LCD_SEG47/LCD_COM4 / BPWM1_CH2

46 110 PA.13/12C1_SDA/LCD_SEG19/LCD_SEG46 / LCD_COMS5 / BPWM1_CH3

47 110 PA.14 / UARTO_TXD / LCD_SEG18/LCD_SEG45/LCD_COM6 / BPWM1_CH4

48 110 PA.15/UARTO_RXD /LCD_SEG17 /LCD_SEG44 /LCD_COM7 / BPWM1_CH5

49 P Vss

50 A LDO_CAP

51 P Voo

52 110 PC.14/ SPIO_I2SMCLK / USCIO_CTLO/ LCD_SEG14/LCD_COMO/TM1

53 /o PB.15 / EADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /
LCD_COM1/TMO_EXT

54 e PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / LCD_SEG12 /
TM1_EXT/CLKO / TK_SE

55 1o PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS/LCD_SEG11/TM2_EXT

56 e PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS /LCD_SEG10/TM3_EXT

57 P AVpp

58 A Vrer

59 P AVss

60 110 PB.11/ EADCO_CH11/UARTO _NnCTS/I2C1_SCL/LCD_SEG9/ SPIO_I2SMCLK / BPWM1_CHO

61 e PB.10 / EADCO_CH10 / USCI1_CTLO / UARTO_nRTS / I2C1_SDA / LCD_SEG8 / LCD_V1 /
BPWM1_CH1
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I

Pin Type [|M256SG6AE Pin Function

62 /o PB.9 / EADCO_CH9 / USCI1_CTL1 / UARTO_TXD / UART1_nCTS / I12C1_SMBAL / LCD_SEG7 /
LCD_V2/BPWM1_CH2

63 /o PB.8 / EADCO_CHS8 / USCI1_CLK / UARTO_RXD / UART1_nRTS / 12C1_SMBSUS / LCD_SEGS6 /
LCD_V3/BPWM1_CH3

64 110 PB.7 / EADCO_CH7 / USCI1_DATO / UART1_TXD / LCD_SEG5 / BPWM1_CH4 / INT5 / ACMP0O_O

Table 4.1-34 M256SG6AE Multi-function Pin Table
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M251/M252/M254/M256/M258 Series

4.1.8.3 M256 Series LQFP 128-Pin Multi-function Pin Diagram
Corresponding Part Number: M256KE3AE

M256KE3AE

BPWMO_CH5 /LCD_SEG16 / PE.7
BPWMO_CHa  USCI0_CTLO/SCO_nCD /LCD_SEG15 / PES
PVIMO_CH3 | USCIO_CTL11 SCO_PWR / PES

BPWMO_CH2 / USCI0_DATL/ SCO_RST / PE.4
BPWMO_CHL/ USCI0_DATO/ SCO_DAT / PE.3
BPWMO_CHO/ USCI0_CLK / SCO_CLK / PE.2

NC

NC

PEL

PEO

Vs
Lpo_cap

Voo

M1/LGD_COMD/ LCD_SEG14 USCI0_CTLO/ SPI0_I2SMCLK / PC.14

TMO_EXT /LCD_COM1/ LCD_SEGI3 / UARTO_NCTS / USCI0_CTLL / SPI0_SS / EADCO_CHIS / PB.15.

TK_SE CLKO TMI_EXT / LCD_SEG12 / UARTO_NRTS / USCIO_DAT1 / SPI0_CLK | EADCO_CH14/ PB.14
TM2_EXT | LCD_SEGLL / UARTO_TXD / USCIO_DATO/ SPIO_MISO | ACMP1_P3 / ACMP0_P3 | EADCO_CHI3 / PB.13
TM3_EXT /LCD_SEG10/ UARTO_RXD / USCIO_CLK / SPI0_MOSI | ACMP1_P2 | ACMPO_P2 { EADCO_CHI2 / PB.12
Ao

Viee

AVss

SPI0_I2SMCLK | LCD_SEGO / UARTO_NCTS / EADCO_CHI1/ PB.11

ACHP1_0INT4 /LG SEGA | UART_RAD | EADCD.CHB 7B 6

ILco_comr

10_CTLL/ SPI0_SS /LCD_SEG25 1 TK_TK13/ UARTO_TXD

Noonnnaonnonnooanoonnomnoonon

S5 PA15/UARTO_RXD/LCD_SEG17/LCD_SEG

51 PA14/UARTO_TXD/LCD_SEG18/LCD_SEGAS /LCD_COMS

= PD3/USCI

5 PD6/UARTI_RXD/12C0_SDA/ TK_TK14

8= PD.7/UARTLTXD /12C0_SCL I TK_TK13

740 PCO/LCD_SEG26/LCD_COM3/ UART2_RXD [ 12C0_SDA/ ACMP1_O
731 PC.1/LCD_SEG27 /LCD_COM2. UARTZ_TXD /12C0_SCL / ACMPO_O.
7271 PC.2/LCD_SEG28 / LCD_COMY J TK_TKIZ | UART2_nCTS | 12C0_SMBSUS

B Ne
e

LQFP128

710 PC.3/LCD_SEG29 / LCD_COMS TK_TKL1/ UART2_NRTS / 2C0_SMBAL

=1 PC.4/LCD_SEGI0/LCD_COMS  TK_TKI0 | UART2_RXD.
=1 PC5/LCD_SEG31/LCD_COMA  TK_TKS / UARTZ_TXD.
=1 PF.0/UARTI_TXD  UARTO_TXD /ICE_DAT

1 PD8/UART2_nRTS /LCD_SEG32

BeusussEEELEnsaEEOENEYEEgEEEERET

IR R

INTO/ TMO/ UART2_TXD 1 SCO_CLK / 12C0_SCL / LCD_COMO | ACMP1_N/ EADCO_CHS /PBS =1

LcD_SEG3/PCI0 =7

Lcb_sec2/pCo |8

ACMP0_0/ 5C0_nCD /12C0_SCL / UARTO_TXD 1 PC.12 |5

INT3/ TM3/ SCO_PWR [ UART1_RXD | LCD_COM3 | ACMPO_PL/ EADCO_CH2PB2 ] ¢

ACMP1_0 /12C0_SDA | UARTO_RXD 1 PC11 ]

UART2_TXD /LCD_SEG1/ EADCO_CH1/PB.A |3

[2SMCLK | UART2_RXD / LCD_SEGO / EADCO_CHO/PB.0 == 10

Ve =u
Voo 22

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO/PA1L = 13

=L
N =z

weo —w

LCD_COMA /LCD_SEG43/ UARTLTXDPDAL ] 19

INT4 1 TM3_EXT / BPWMO_CH3 / UARTL_RXD / USCIO_CTL1 / PAB = 16

INTS / EADCO_ST  CLKO | TK_SE / BPWMO_CHS { UART2_RXD /PD.12 ] 18

LCD_COMS / LCD_SEG42 / UARTI_RXD /PD10 = 0

==

Ve
EADCO_ST/ X32_IN/ BPWMO_CH4 | UART2_nCTS | UART2_RXD (PF.5 B 31

SPIO_MOSI/ SCO_CLK/PF.6 B 0

X32_OUT / BPWMO_CHS | UARTZ_NRTS | UARTZ_TXD (P4 B 32

SPIO_MISO / SCO_DAT/PF.7 =20

PRESET
PE.151 UART2_RXD

PE.141 UART2_TXD / LCD_SEG34 / TK_TKS

PF.15/LCD_SEG3S / TK_TK7 I TM2 / CLKO [ INT4

PAD/SPIO_MOSI  TK_TK6/ SCO_CLK / UARTO_RXD | UARTL_nRTS / BPWMO_CHO
PALISPIO_MISO | TK_TKS / SCO_DAT / UARTO_TXD | UARTI_NCTS | BPWMO_CHL
PA2/SPIO_CLK 1 TK_TK4 / SCO_RST /12C0_SMBSUS | UARTL_RXD | BPWMO_CH2
PA3/SPIO_SS 1 TK_TK3 / SCO_PWR /12C0_SMBAL / UARTL_TXD | BRWMO_CH3 / CLKO

P41 SPIO_I2SMCLK / TK_TK2 / SCO_nCD / UARTO_NRTS / UARTO_RXD / 12C0_SDA | BPWMO_CHa
PAS I TK_TKL/ UARTO_NCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS

PD.15 1 TK_TKD /M3 /INTL

Voo

Ve
PAG/LOD_SEG36/ UARTO_RXD / ACMP1_WLAT (M3 / INTO

PE.13/12C0_SCL /LCD_SEGA1/ LCD_COMS | UARTL_TXD.
PE.12/UARTL_ORTS.
PE.11/LCD_SEGL7/LCD_COMS / UARTI_NCTS.
PE.10/LCD_SEG18/LCD_COM2
PE.9/LCD_SEG19/LCD_COMI / UART2_RXD
PE 8/LCD_SEG20/LCD_COMO  UART2_TXD
Ne

NC

PF.2/ UARTO_RXD /12C0_SDA XT1_OUT

PF.3/ UARTO_TXD /12C0_SCL/ XTLIN

Ne

NC

NC
NC

Vs power domain

Figure 4.1-57 M256KE3AE Function Pin Diagram
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nuvoTon M251/M252/M254/M256/M258 Series

Pin Type |M256KE3AE Pin Function

1 110 PB.5/EADCO_CH5/ACMP1_N/LCD_COMO/12C0_SCL/SCO_CLK / UART2_TXD/TMO/INTO
2 110 PB.4/ EADCO_CH4 /ACMP1_P1/LCD_COM1/12C0_SDA/SCO_DAT /UART2_RXD/TM1/INT1
3 110 PB.3/ EADCO_CH3/ACMPO_N/LCD_COM2/UART1_TXD /SCO_RST/TM2/INT2
4 110 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3/UART1_RXD /SCO_PWR/TM3/INT3
5 110 PC.12 / UARTO_TXD / 12C0_SCL / SCO_nCD / ACMPO_O

6 110 PC.11/UARTO_RXD /12C0_SDA / ACMP1_O

7 110 PC.10/LCD_SEG3

8 1/10 PC.9/LCD_SEG2

9 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD

10 110 PB.0/ EADCO_CHO / LCD_SEGO0 / UART2_RXD / SPIO_I2SMCLK

11 P Vss

12 P Vbp

13 110 PA.11/ ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT

14 110 PA.10 / ACMP1_PO0O/USCIO_DATO/BPWMO_CH1/TM1_EXT

15 110 PA.9/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT

16 110 PA.8/USCIO_CTL1/UART1_RXD /BPWMO_CH3/TM3_EXT /INT4

17 P Vico

18 110 PD.12 / UART2_RXD / BPWMO_CH5 / TK_SE / CLKO / EADCO_ST / INT5

19 110 PD.11/UART1_TXD/LCD_SEG43/LCD_COM4

20 110 PD.10/UART1_RXD /LCD_SEG42 / LCD_COM5

21 - NC

22 - NC

23 - NC

24 - NC

25 - NC

26 - NC

27 - NC

28 110 PF.7 / SCO_DAT / SPI0O_MISO

29 1/0 PF.6 / SCO_CLK / SPI0O_MOSI

30 P Vear

31 110 PF.5/ UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST

32 110 PF.4 /| UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT

33 - NC

34 - NC

35 - NC

Dec. 20, 2022

Page 211 of 1434 Rev 2.04




nuvoTon M251/M252/M254/M256/M258 Series

36 - NC

37 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN

38 110 PF.2 / UARTO_RXD /12C0O_SDA / XT1_OUT

39 - NC

40 - NC

41 110 PE.8/LCD_SEG20/LCD_COMO/UART2_TXD

42 110 PE.9/LCD_SEG19/LCD_COM1/UART2_RXD

43 110 PE.10/LCD_SEG18/LCD_COM2

44 110 PE.11/LCD_SEG17/LCD_COM3/UART1_nCTS

45 110 PE.12 / UART1_nRTS

46 110 PE.13/12C0_SCL /LCD_SEG41/LCD_COM6 / UART1_TXD

47 10 |PC.8/12C0_SDA/LCD_SEG40/LCD_COM7 / UARTL_RXD

48 110 PC.7/LCD_SEG39/UARTO_nCTS/TMO/INT3

49 110 PC.6 /LCD_SEG38/UARTO_nRTS/TM1/INT2

50 110 PA.7 /| LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1

51 110 PA.6/ LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO

52 P Vss

53 P Vbp

54 110 PD.15/TK_TKO/TM3/INT1

55 110 PA.5/ TK_TK1/UARTO_nCTS/UARTO_TXD /12C0_SCL / BPWMO_CH5

56 110 PA.4/SPI0_I2SMCLK / TK_TK2/SC0_nCD/UARTO_nRTS/UARTO_RXD/12C0_SDA/BPWMO0_CH4
57 10 |PA.3/SPI0_SS/TK_TK3/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
58 110 PA.2/SPI0_CLK /TK_TK4 / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
59 10 |PA.1/SPI0_MISO/TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
60 110 PA.0/ SPI0_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
61 110 PF.15/LCD_SEG35/TK_TK7/TM2/ CLKO / INT4

62 110 PE.14 / UART2_TXD / LCD_SEG34 / TK_TK8

63 110 PE.15/ UART2_RXD

64 | NRESET

65 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT

66 110 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

67 110 PD.9 / UART2_nCTS /LCD_SEG33

68 10 |PD.8/UART2 nRTS/LCD_SEG32

69 10 |PC.5/LCD SEG31/LCD_COM4/TK_TK9/UART2 TXD

70 110 PC.4/LCD_SEG30/LCD_COM5/TK_TK10 / UART2_RXD

71 10 |PC.3/LCD_SEG29/LCD_COMS6 / TK_TK11/UART2_nRTS / 12C0_SMBAL
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72 /0 |PC.2/LCD_SEG28/LCD_COM7/TK_TK12 / UART2_nCTS /12C0_SMBSUS
73 /0 |PC.1/LCD_SEG27/LCD_COM2/UART2_TXD /12CO_SCL/ ACMPO_O
74 /0  |PC.0/LCD_SEG26/LCD_COMS3/UART2_RXD /12C0_SDA / ACMP1_O
75 P |Vss

76 P Voo

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 /0 |PD.7/UART1_TXD/12C0_SCL/TK_TK13

85 /0  |PD.6/UART1_RXD/12CO_SDA / TK_TK14

86 /o |PD.5/TK_TK15

87 I/O  |PD.4/USCIO_CTLO/TK_TK16

88 /0 |PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/ TK_TK13/ UARTO_TXD
89 I/0  |PD.2/USCI0_DAT1/SPI0_CLK/LCD_SEG24/ TK_TK14 / UARTO_RXD
90 I/O  |PD.1/USCIO_DATO/SPIO_MISO /LCD_SEG23/ TK_TK15

91 /0  |PD.0/USCIO_CLK/SPIO_MOSI/LCD_SEG22 / TK_TK16 / TM2

92 I/O  |PD.13/SPI0O_I2SMCLK / LCD_SEG21

93 /0  |PA.12/LCD_SEG20/LCD_SEG47/LCD_COM4

94 /0 |PA.13/LCD_SEG19/LCD_SEG46 / LCD_COMS5

95 /0 |PA.14/UARTO_TXD/LCD_SEG18/LCD_SEG45/LCD_COM6

96 /0  |PA.15/UARTO_RXD/LCD_SEG17/LCD_SEG44 / LCD_COM?7

97 /0 |PE.7/LCD_SEG16 / BPWMO_CH5

98 /0 |PE.6/LCD_SEG15/SC0_nCD/USCIO_CTLO/ BPWMO_CH4

99 /0  |PE.5/SCO_PWR/USCIO_CTL1/BPWMO_CH3

100 I/0  |PE.4/SCO_RST/USCIO_DAT1/BPWMO_CH2

101 I/O  |PE.3/SCO_DAT/USCIO_DATO/BPWMO_CH1

102 /0 |PE.2/SC0_CLK/USCIO_CLK / BPWMO_CHO

103 - NC

104 - NC

105 o |PE1

106 /o |PE.O

107 - NC
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108 - NC

109 - NC

110 - NC

111 - NC

112 P Vss

113 A LDO_CAP

114 P Vop

115 110 PC.14 / SPIO_I2SMCLK / USCIO_CTLO / LCD_SEG14/LCD_COMO / TM1

116 /o PB.15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
TMO_EXT

117 e PB.14 / EADCO_CH14 / SPI0_CLK / USCI0O_DAT1 / UARTO_nRTS /LCD_SEG12/ TM1_EXT /CLKO/
TK_SE

118 e PB.13 / EADCO_CH13 / ACMP0O_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

11 /o |PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT

120 P AVpp

121 A VRer

122 P AVss

123 110 PB.11/ EADCO_CH11 / UARTO_nCTS /LCD_SEG9/ SPI0_I2SMCLK

124 110 PB.10/ EADCO_CH10/ UARTO_nRTS /LCD_SEG8/LCD_V1

125 110 PB.9/ EADCO_CH9/UARTO_TXD / UART1_nCTS/LCD_SEG7/LCD_V2

126 110 PB.8 / EADCO_CH8 / UARTO_RXD / UART1_nRTS /LCD_SEG6/LCD_V3

127 110 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5/ INT5 / ACMP0O_O

128 110 PB.6 / EADCO_CH6 / UART1_RXD /LCD_SEG4 /INT4 / ACMP1_O

Table 4.1-35 M256KE3AE Multi-function Pin Table
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Figure 4.1-58 M256KG6AE Multi-Function Pin Diagram
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Pin Type |M256KG6AE Pin Function
1 1o PB.5 / EADCO_CH5 / ACMP1_N/LCD_COMO / [2C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
UART2_TXD / TMO/INTO
) Jo |PB:4/EADCO_CH4/ACMP1_P1/LCD_COML/I2CO_SDA/SPI1_MOSI/USCI1_CTL1/SCO_DAT/
UART2_RXD/TM1/INT1
3 e PB.3/EADCO_CH3/ACMPO_N/12C1_SCL/LCD_COM2/UART1_TXD/SPI1_CLK/USCI1_DAT1/
SCO_RST/TM2/INT2
4 e PB.2 / EADCO_CH2/ACMPO_P1/12C1_SDA/LCD_COM3/UART1_RXD/SPI1_SS/USCI1_DATO/
SCO_PWR /TM3/INT3
5 110 PC.12 / UARTO_TXD /12C0_SCL / SCO_nCD / ACMPO_O
6 110 PC.11/UARTO_RXD /12C0_SDA / ACMP1_O
7 110 PC.10/ LCD_SEG3/UART3_TXD
8 110 PC.9/LCD_SEG2/UART3_RXD
9 110 PB.1/EADCO_CH1/LCD_SEG1/SPI1_I2SMCLK / UART2_TXD / USCI1_CLK /12C1_SCL
10 110 PB.0/ EADCO_CHO /LCD_SEGO / UART2_RXD / SPI0_I2SMCLK / 12C1_SDA
11 P Vss
12 P Voo
13 110 PA.11/ ACMPOQO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
14 110 PA.10 / ACMP1_PO0 / USCIO_DATO / BPWMO_CH1 / TM1_EXT / DACO_ST
15 110 PA.9/ DAC1_OUT / USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
16 110 PA.8 / DACO_OUT / USCIO_CTL1 / UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
17 P Vico
18 110 PD.12 / UART2_RXD / BPWMO_CH5 / TK_SE / CLKO / EADCO_ST / INT5
19 110 PD.11/UART1_TXD/LCD_SEG43/LCD_COM4
20 110 PD.10/UART1_RXD /LCD_SEG42/LCD_COM5
21 - NC
22 - NC
23 - NC
24 - NC
25 - NC
26 - NC
27 - NC
28 1/0 PF.7 / SCO_DAT / SPIO_MISO
29 1/10 PF.6 / SCO_CLK / SPI0O_MOSI
30 P Vear
31 110 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
32 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
33 - NC
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34 - NC

35 - NC

36 - NC

37 /0 |PF.3/UARTO_TXD/I12C0O_SCL/XT1_IN/BPWM1_CHO

38 I/0  |PF.2/UARTO_RXD/12C0_SDA / XT1_OUT / BPWM1_CH1

39 - NC

40 - NC

41 /0  |PE.8/LCD_SEG20/LCD_COMO/USCI1_CTL1/UART2_TXD

42 /O |PE.9/LCD_SEG19/LCD_COM1/USCI1_CTLO/UART2_RXD

43 /0  |PE.10/LCD_SEG18/LCD_COM2 /USCI1_DATO/UART3_TXD

44 /0  |PE.11/LCD_SEG17/LCD_COM3/USCI1_DAT1/UART3_RXD/UARTL nCTS

45 /0  |PE.12/USCI1_CLK/UARTL_nRTS

46 /0 |PE.13/12C0_SCL/LCD_SEGA41/LCD_COM6 / UART1_TXD / BPWM1_CH5

a7 /0 |PC.8/12C0_SDA/LCD_SEG40/LCD_COM7 / UART1_RXD / BPWM1_CH4

48 /o |F;\|CT§ / SPI1_MISO / LCD_SEG39 / TK_TK17 / UARTO_NnCTS / 12C1_SMBAL / BPWM1_CHO / TMO /

49 o IF;\ICT.S / SPI1_MOSI / LCD_SEG38 / TK_TK18 / UARTO_nRTS / 12C1_SMBSUS / BPWM1_CH1 / TM1/

50 /o |PA7/SPIL_CLK/LCD_SEG37/TK TK19/UARTO_TXD/I2C1_SCL/BPWML_CH2/ACMPO_WLAT
[ TM2 / INT1

51 /o |PA6/SPIL_SS/LCD_SEG36/TK_TK20/UARTO_RXD/12C1_SDA/BPWML_CH3/ACMP1 WLAT
/ TM3 / INTO

52 P [Vss

53 P Voo

54 /0 |PD.15/TK_TKO/TM3/INT1

55 /0 |PA5/SPI1_I2SMCLK / TK_TK1/UARTO_nCTS / UARTO_TXD / 12CO_SCL / BPWMO_CH5

56 /0 |PA.4/SPI0_I2SMCLK / TK_TK2/SCO_nCD/UARTO_nRTS/UARTO_RXD/12C0_SDA/BPWMO_CH4

57 /o  |PA3/SPIO_SS/ TK_TK3/ SCO_PWR / 12C0_SMBAL / UARTL_TXD / 12C1_SCL / BPWMO_CH3 /
CLKO

58 /0  |PA.2/SPI0_CLK / TK_TK4 / SCO_RST /12C0_SMBSUS / UARTL_RXD / 12C1_SDA / BPWMO_CH2

59 /0 |PA.1/SPI0_MISO/TK_TK5/SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1/ DACL_ST

60 /0 |PA.0/SPIO_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO / DACO_ST

61 /0  |PF.15/LCD_SEG35/TK_TK7/TM2/CLKO / INT4

62 /0 |PE.14/UART2_TXD/LCD_SEG34/TK_TK8

63 /0 |PE.15/UART2_RXD/TK_TK21

64 [ NRESET

65 I/0  |PF.0/UART1_TXD/12C1_SCL/UARTO_TXD/BPWM1_CHO / ICE_DAT

66 /0 |PF.1/UART1_RXD/12C1_SDA/UARTO_RXD / BPWM1_CH1/ICE_CLK
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67 /0 |PD.9/UART2_nCTS/LCD_SEG33/TK_TK22

68 /0 |PD.8/UART2 nRTS/LCD_SEG32/TK_TK23

69 /0 |PC.5/LCD_SEG31/LCD_COM4/TK_TK9/UART2_TXD/12C1_SCL

70 /O  |PC.4/LCD_SEG30/LCD_COMS5/TK_TK10/SPI1_I2SMCLK / UART2_RXD / [2C1_SDA

7 /o |PC:3 / LCD_SEG29 / LCD_COMS6 / TK_TK11 / SPI1_MISO / UART2 nRTS / [2CO_SMBAL /
UART3_TXD

72 /o |PC:2 /LCD_SEG28 / LCD_COM7 / TK_TK12 / SPIL_MOSI / UART2 nCTS / 12CO_SMBSUS /
UART3_RXD

73 /0 |PC.1/LCD_SEG27/LCD_COM2/TK_TK24 / SPI1_CLK / UART2_TXD /12CO_SCL / ACMPO_O

74 /0 |PC.0/LCD_SEG26/LCD_COM3/TK_TK25/SPI1_SS/ UART2_RXD /12C0_SDA / ACMP1_O

75 P |Vss

76 P Voo

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 I/0  |PD.7/UART1_TXD/12C0_SCL / USCI1_CLK / TK_TK13/ SPI1_MISO

85 I/0  |PD.6/UART1_RXD/I12C0_SDA /USCI1_DAT1/TK_TK14/SPI1_MOSI

86 /0  |PD.5/12C1_SCL/USCI1_DATO/ TK_TK15/SPI1_CLK

87 /0  |PD.4/USCIO_CTLO/12C1_SDA/USCI1_CTL1/TK_TK16/SPI1_SS

88 I/0  |PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/TK_TK13/USCI1_CTLO/UARTO_TXD /UART3_nRTS

89 /0  |PD.2/USCIO_DAT1/SPI0_CLK/LCD_SEG24/TK_TK14 / UARTO_RXD / UART3_nCTS

90 /O  |PD.1/USCIO_DATO/SPIO_MISO /LCD_SEG23/ TK_TK15/ UART3_TXD

91 I/0  |PD.0/USCIO_CLK/SPIO_MOSI/LCD_SEG22/ TK_TK16 / UART3_RXD / TM2

92 /O |PD.13/SPI1_I2SMCLK / SPI0_I2SMCLK / LCD_SEG21

93 /0 |PA.12/12C1_SCL/LCD_SEG20/LCD_SEG47/LCD_COM4/BPWM1_CH2

94 /0  |PA.13/12C1_SDA/LCD_SEG19/LCD_SEG46 / LCD_COMS / BPWM1_CH3

95 I/0  |PA.14/UARTO_TXD/LCD_SEG18/LCD_SEG45/LCD_COM6 / BPWM1_CH4

96 I/0  |PA.15/UARTO_RXD/LCD_SEG17/LCD_SEG44 / LCD_COM7 / BPWM1_CH5

97 /O |PE.7/LCD_SEG16 / BPWMO_CH5

98 /0 |PE.6/LCD_SEG15/SC0_nCD/USCIO_CTLO/ BPWMO_CH4

99 /0  |PE.5/SCO_PWR/USCIO_CTL1/BPWMO_CH3

100 I/0  |PE.4/SCO_RST/USCIO_DAT1/BPWMO_CH2

101 /0  |PE.3/SCO_DAT/USCIO_DATO/BPWMO_CH1
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102 /0  |PE.2/SC0_CLK/USCIO_CLK/BPWMO_CHO

103 - NC

104 - NC

105 /O |PE.1/SPI1_MISO/UART3_TXD/12C1_SCL

106 /0  |PE.0/SPI1_MOSI/UART3_RXD /I2C1_SDA

107 - NC

108 - NC

109 - NC

110 - NC

111 - NC

112 P |Vss

113 A LDO_CAP

114 P Voo

115 /0 |PC.14/SPI0O_I2SMCLK / USCIO_CTLO/LCD_SEG14 /LCD_COMO / TM1

116 /o |PB:15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_NCTS / UART3_TXD / LCD_SEG13 /
LCD_COM1 / TMO_EXT

117 /o |PB:14 / EADCO_CH14 / SPIO_CLK / USCIO_DAT1 / UARTO_NRTS / UART3_RXD / LCD_SEGI2 /
TM1_EXT / CLKO / TK_SE

118 /o |PB:13 / EADCO_CH13 / ACMPO_P3 /| ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS/LCD_SEG11/TM2_EXT

119 /o  |PB:12 / EADCO_CH12 / ACMPO_P2 / ACMPL P2 / SPI0_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS/LCD_SEG10/TM3_EXT

120 P |AVp

121 A |Veer

122 P |AVss

123 I/O  |PB.11/EADCO_CH11/UARTO_nCTS/12C1_SCL/LCD_SEG9/SPIO_I2SMCLK / BPWM1_CHO

124 /o |PB10 / EADCO_CH10 / USCIL CTLO / UARTO_NRTS / 12C1_SDA / LCD_SEG8 / LCD_V1 /
BPWM1_CH1

125 /o |PB:9/EADCO_CH9 / USCIL CTL1 / UARTO_TXD / UARTL NnCTS / 12C1 SMBAL / LCD_SEG7 /
LCD_V2/ BPWM1_CH2

126 /o |PB:8/EADCO_CH8 / USCI1_CLK / UARTO_RXD / UARTL_NRTS / 12C1_SMBSUS / LCD_SEG6 /
LCD_V3/BPWM1_CH3

127 I/0  |PB.7/EADCO_CH7/USCI1_DATO/UARTL_TXD / LCD_SEGS5/BPWM1_CH4 / INT5/ ACMPO_O

128 I/O  |PB.6/EADCO_CH6/USCI1_DAT1/UART1_RXD/LCD_SEG4/BPWM1_CHS5/INT4/ACMPL_O
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4.1.9 M258 Series Pin Diagram

4.1.9.1 M258 Series LQFP 64-Pin Diagram
Corresponding Part Number: M258SE3AE, M258SG6AE

DD33_CAP

471 USB_D+

46 ] USB_D-

45—] USB_VBUS

4 PD.O

PC.0
PC.5

481 USB_V,
431 PD1
421 pD2
411 pDp3
40—
391 pca
381 pc2
371 pc3
36 ] Pc4
B[]
34 PF1
331 PF.O

Ves [ 149 321 nRESET
LDO_CAP [ 50 311 PF.15
Vpp [ 151 30— PAO

a1
N

pPc14 [ ]
PB.15 [
PB.14 [
PB.13 [
PB.12 [ ]

29 ] PA1L
28] PA2
271 PA3
261 PA4

LQFP64 25 ] PAS

g g g g
o 0o~ W

AVpp [ 57 241 PD.15
Veee [ 58 pX] m— VA

AVss [ 159 221 Vs

pB.11 [ 60 211 PpAG6
pB10 [ |61 20 ] pPA7
PB9 [ 62 19— PC6
PB8 [____|63 B8 PC7
PB.7 [____| 64@ 71 PF2

pB6 |1
PB5 |2
PB4 [13
PB3 [ 14
PB2 |5
PB1 |6
PBO 17
PA11 18
PAL0 19
pA9 110
pAs 111
vieo 12

18
PF5 [ 14
PF.4 [ 15
PF3 [___]16

Vear

|:| VBAT power domain

Figure 4.1-59 M258 Series LQFP 64-pin Diagram
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4.1.9.2 M258 Series LQFP 128-Pin Diagram
Corresponding Part Number: M258KE3AE, M258KG6AE

o
@
LYY
R N I I B O - N mT®oa - Qg
88885p0eeee009999999 8890000080k
LD O O R0
PE7 o7 641 nRESET
PE6 [—98 631 PE.15
PE5 99 621 PE.14
PE.4 [ 100 611 PF.15
PE.3 [ 101 601 PA.O
PE.2 [—]102 591 PAA1
NC [ 103 581 PA2
NC [ 104 571 PA3
PE.1 [ 105 561 PA4
PE.O [ 106 551 PAS5
NC [ 107 541 PD.15
NC [ 108 531 Vpp
NC [ 109 521 Vg
NC [ 110 511 PA6
NC 1 501 PA7
Ves [ 112 LQFP128 491 PC6
LDO_CAP [ 113 481 PC.7
Vpp [ 114 4771 PCS8
PC.14 115 461 PE.13
PB.15 [ 116 451 PE.12
PB.14 [ 117 441 PE
PB.13 [ 118 431 PE.10
PB.12 [ 119 421 PE9
AVpp 120 411 PE.8
Vper 121 401 NC
AVss [ 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
PB.6 [ 128 ° 331 NC
N ®m T b o~N®oe 2 FY¥2ILEer222 3 JdRILLRRIIIB s
TUUouiunouooovooivooiouiuoUUNnEd
mEman-o,o0nm e 8522328952828228¢2802 50270
n_n_u_n_gggn_n_n_ EE&&;EEE oo >aa
D Vgar power domain

Figure 4.1-60 M258 Series LQFP 128-pin Diagram
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4.1.10 M258 Series Multi-function Pin Diagram

4.1.10.1 M258 Series LQFP 64-Pin Multi-function Pin Diagram
Corresponding Part Number: M258SE3AE, M258SG6AE

M258SE3AE

44— PD.0/USCIO_CLK / SPIO_MOSI / LCD_SEG22 / TK_TK16 / TM2

41 PD.3/USCI0_CTL1/SPI0_SS /LCD_SEG25 / TK_TK13 / UARTO_TXD

40— PCO/LCD_SEG26/LCD_COM3 /UART2_RXD / 12C0_SDA / ACMP1_O

391 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD / 12C0_SCL / ACMPO_O

381 PC2/LCD_SEG28/LCD_COM7 / TK_TK12 | UART2_nCTS / 12C0_SMBSUS

3711 PC3/LCD_SEG29/LCD_COMS / TK_TKL1/ UART2_NRTS / 12C0_SMBAL

361 PC.4/LCD_SEG30/LCD_COMS / TK_TK10/ UART2_RXD

351 PC5/LCD_SEG31/LCD_COM4 / TK_TK9 / UART2_TXD

341 PF.1/UARTL_RXD/UARTO_RXD/ICE_CLK

331 PE.O/UARTL_TXD/UARTO_TXD / ICE_DAT

H d ]
g @ (DA
H 2
81,2
2900
o o o o
88886
33353
e5e9
Vs 48 321 nRESET
LDO_CAP [ 50 31 PF.15/LCD_SEG35/TK TK7/TM2/ CLKO / INT4
Voo 51 30— PAO/SPI0_MOSI/ TK_TK6 / SCO_CLK | UARTO_RXD / UART1_nRTS / BPWMO_CHO
TM1/LCD_COMO / LCD_SEG14 / USCIO_CTLO/ SPIO_I2SMCLK / PC.14 [ 52 2971 PAL/SPIO_MISO/ TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
TMO_EXT /LCD_COM1/ LCD_SEG13 / UARTO_NCTS / USCIO_CTL1/ SPI0_SS / EADCO_CH15 /PB1S [ 53 281 PA2/SPI0_CLK/TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWM0_CH2
TK_SE / CLKO / TM1_EXT / LCD_SEG12 / UARTO_NRTS / USCIO_DAT1 / SPI0_CLK / EADCO_CH14/PB.14 [ 54 27771 PA3/SPI0_SS / TK_TK3/SCO_PWR / 12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
TM2_EXT / LCD_SEGL1/ UARTO_TXD  USCIO_DATO / SPIO_MISO / ACMP1_P3 ACMPO_P3/ EADCO_CH13/PB.13 [ 55 261 PA4/SPIO_I2SMCLK / TK_TK2/ SCO_NCD / UARTO_NRTS / UARTO_RXD / 12C0_SDA / BPWMO_CH4
TM3_EXT /LCD_SEG10/ UARTO_RXD / USCIO_CLK / SPI0_MOS| / ACMP1_P2 / ACMPO_P2 | EADCO_CH12/PB.12 [ 56 L QFP 64 25["] PA5/TK_TK1/UARTO_NCTS / UARTO_TXD / 12C0_SCL / BPWMO_CH5
AV 57 2471 PDS/TK_TKO/ TM3/INTL
Vaer [ 58 280 Ve
Avss 59 227 v
SPIO_I2SMCLK / LCD_SEG9 / UARTO_nCTS / EADCO_CH11/PB.11 [ 60 21" PA6/LCD_SEG36/UARTO_RXD / ACMPL WLAT / TM3/INTO
LCD_V1/LCD_SEG8 / UARTO_NRTS / EADCO_CH10/PB.10 [ 61 20[ ] PA7/LCD_SEG37/UARTO_TXD | ACMPO_WLAT / TM2 /INT1
LCD_V2/LCD_SEG7 / UARTI_nCTS / UARTO_TXD | EADCO_CH9 / PB ] 62 191 PC)6/LCD_SEG38/ UARTO_NRTS / TM1/INT2
LCD_V3/LCD_SEG6 / UARTI_nRTS / UARTO_RXD /| EADCO_CH8 /PB.8 | 63 18[] PC.7/LCD_SEG39/UARTO_NCTS / TMO /INT3
ACMPO_O /INTS / LCD_SEGS / UART1_TXD / EADCO_CH7 /PB.7 ]| 170 PF.2/ UARTO_RXD /12C0_SDA/ XT1_OUT

INTO / TMO / UART2_TXD / SCO_CLK / 12C0_SCL / LCD_COMO / ACMP1_N / EADCO_CH5 / PBS [ 2

ACMP1_O /INT4/ LCD_SEGA | UART1_RXD | EADCO_CH6 /PB6 [ 1 @

INT1/TM1/ UART2_RXD / SCO_DAT /12C0_SDA / LCD_COM1 / ACMP1_P1/EADCO_CH4 /PB4 [——| 3

INT2// TM2 / SCO_RST / UARTL_TXD / LCD_COM2 / ACMPO_N / EADCO_CH3/PB.3 [ 4

INT3/ TM3 / SCO_PWR / UARTL_RXD / LCD_COM3 / ACMPO_P1 / EADCO_CH2 / PB2 [ 5

UART2_TXD /LCD_SEG1/EADCO_CH1/PB1 [ 6

SPI0_I2SMCLK / UART2_RXD / LCD_SEGO / EADCO_CHO /PB.O [ 7

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO/PA11 [ 8

TMI1_EXT / BPWMO_CH1 / USCIO_DATO/ ACMP1_PO/PA10 [ 9

TM2_EXT / BPWMO_CH2 | UART1_TXD / USCIO_DAT1/PA9 [ 10

INT4 / TM3_EXT / BPWMO_CH3 / UART1_RXD / USCI0_CTL1/PA8 [ 11

vico 12

= 13

EADCO_ST/X32_IN / BPWMO_CH4 | UART2_nCTS / UART2_RXD / PF.5 [ 14

Ve

X32_OUT / BPWMO_CHS / UART2_NRTS / UART2_TXD / PF.4 [ 15

XT1_IN/12C0_SCL / UARTO_TXD / PF.3 [ 16

Vear power domain

Figure 4.1-61 M258SE3AE Multi-function Pin Diagram
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Pin Type |M258SE3AE Pin Function
1 110 PB.6 / EADCO_CH6 / UART1_RXD /LCD_SEG4/INT4/ACMP1_O
2 110 PB.5/ EADCO_CH5/ACMP1_N/LCD_COMO/I12C0O_SCL/SCO_CLK/UART2_TXD /TMO /INTO
3 110 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0_SDA / SCO_DAT / UART2_RXD / TM1/INT1
4 110 PB.3/EADCO_CH3/ACMPO_N /LCD_COM2 /UART1_TXD /SCO_RST/TM2/INT2
5 110 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3/UART1_RXD / SCO_PWR /TM3/INT3
6 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD
7 110 PB.0/ EADCO_CHO / LCD_SEGO / UART2_RXD / SPIO_I2SMCLK
8 110 PA.11/ ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT
9 110 PA.10 / ACMP1_PO0O/USCIO_DATO / BPWMO_CH1/ TM1_EXT
10 110 PA.9/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT
11 110 PA.8/USCIO_CTL1/UART1_RXD / BPWMO_CH3/TM3_EXT /INT4
12 P Vieo
13 P Vear
14 110 PF.5/ UART2_RXD / UART2_nCTS / BPWMO0_CH4 / X32_IN / EADCO_ST
15 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
16 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN
17 110 PF.2 / UARTO_RXD / 12C0_SDA / XT1_OUT
18 1/10 PC.7 / LCD_SEG39 / UARTO_nCTS / TMO/INT3
19 110 PC.6/LCD_SEG38/UARTO_nRTS/TM1/INT2
20 110 PA.7 /| LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1
21 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO
22 P Vss
23 P Voo
24 110 PD.15/TK_TKO/TM3/INT1
25 110 PA.5/TK_TK1/UARTO _NnCTS/UARTO_TXD/I2C0_SCL / BPWMO_CH5
26 110 PA.4/SPI0_I2SMCLK / TK_TK2/SC0_nCD/UARTO_nRTS /UARTO_RXD /12C0_SDA /BPWMO0_CH4
27 110 PA.3/SPI0_SS/TK_TK3/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
28 110 PA.2/SPI0_CLK /TK_TK4 / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CH2
29 110 PA.1/SPIO_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
30 110 PA.0/ SPIO_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
31 110 PF.15/LCD_SEG35/ TK_TK7 / TM2 / CLKO / INT4
32 | NRESET
33 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 110 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK
35 110 PC.5/LCD_SEG31/LCD_COM4/TK_TK9/UART2_TXD
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36 /0  |PC.4/LCD_SEG30/LCD_COMS / TK_TK10 / UART2_RXD

37 /O |PC.3/LCD_SEG29/LCD_COM6 / TK_TK11/UART2_nRTS/12C0_SMBAL

38 /0 |PC.2/LCD_SEG28/LCD_COM7/TK_TK12 / UART2_nCTS /12C0_SMBSUS

39 /0 |PC.1/LCD_SEG27/LCD_COM2/UART2_TXD/12CO_SCL / ACMP0O_O

40 /0 |PC.0/LCD_SEG26/LCD_COM3/UART2_RXD /12C0_SDA / ACMP1_O

41 /0  |PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/ TK_TK13/ UARTO_TXD

42 I/0  |PD.2/USCIO_DAT1/SPI0_CLK /LCD_SEG24/ TK_TK14 / UARTO_RXD

43 /0  |PD.1/USCI0_DATO/SPIO_MISO/LCD_SEG23/ TK_TK15

a4 I/O  |PD.0/USCIO_CLK/SPIO_MOSI/LCD_SEG22/ TK_TK16 / TM2

45 P USB_VBUS

46 A USB_D-

47 A USB_D+

48 A USB_VDD33_CAP

49 P |Vss

50 A LDO_CAP

51 P (Voo

52 /0 |PC.14/SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO / TM1

53 /o |PB:15 / EADCO_CHI5 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COML /
TMO_EXT

54 /o |PB:14/EADCO_CH14/SPI0_CLK/USCIO_DAT1/UARTO_NRTS /LCD_SEG12/ TM1_EXT/ CLKO/
TK_SE

55 /o |PB:13 / EADCO_CHI3 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

56 /o |PB:12 / EADCO_CH12 / ACMPO_P2 / ACMP1 P2 / SPI0_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT

57 P |AVo

58 A |Veer

59 P |AVss

60 /0 |PB.11/EADCO_CH11/UARTO nCTS/LCD_SEG9/ SPI0_I2SMCLK

61 I/0  |PB.10/EADCO_CH10/UARTO_nRTS/LCD_SEGS/LCD_V1

62 I/O0  |PB.9/EADCO_CH9/UARTO_TXD /UART1 nCTS/LCD_SEG7/LCD_V2

63 I/0  |PB.8/EADCO_CH8/UARTO_RXD/UART1 nRTS/LCD_SEG6/LCD_V3

64 /0  |PB.7/EADCO_CH7/UARTL_TXD/LCD_SEG5 /INT5/ ACMPO_O
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M258SG6AE

11_MOSI / UART2_nCTS /1200_SMBSUS / UART3_RXD.

1_MISO / UART2_nRTS /12C0_SMBAL  UART3_TXD

41771 PD.3/USCIO_CTL1/SPI0_SS /LCD_SEG25/ USCH_CTLO/ TK_TK13/ UARTO_TXD { UART3_nRTS

11_I2SMCLK / UART2_RXD / 12C1_SDA

42{) PD.2/USCIO_DAT1/SPI0_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD | UART3 _nCTS

43771 PD.1/USCIO_DATO/ SPI0_MISO /LCD_SEG23 / TK_TK15 / UART3_TXD

11_CLK UART2_TXD /12C0_SCL / ACMPO_O

36{—1 PC.4/LCD_SEG30/LCD_COMS  TK_TK10/ SPI

44{771 PD.0JUSCIO_CLK/SPI0_MOS! /LCD_SEG22 / TK_TK16 / UART3_RXD | TM2

34171 PF.1/UARTI_RXD 12C1_SDA/ UARTO_RXD / BPWM1_CH1/ICE_CLK
3371 PF.0/UARTI_TXD/12C1_SCL / UARTO_TXD / BPWM1_CHO  ICE_DAT

3971 PC.1/LCD_SEG27/LCD_COM2,TK_TK24/ SPI
377" PC3/LCD_SEG29/LCD_COMS / TK_TK11/SPI

3 929 ]
3 @ <R
81,8
=848
o d o
8888
3533
Vs 49 321 nRESET
LDo_cAP |50 311 PF.15/LCD_SEG35/ TK_TK7 / TM2/ CLKO/ INT4
Voo 51 301 PA0/SPI0_MOSI /TK_TK6/SCO_CLK/ UARTO_RXD / UART1_nRTS / BPWMO_CHO/ DACO_ST
TM1 /LCD_COMO / LCD_SEG14/ USCIO_CTLO/ SPI0_I2SMCLK /PC.14 [ 52 2971 PA.1/SPIO_MISO / TK_TKS / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / DAC1_ST
TMO_EXT /LCD_COMI /LCD_SEG13/ UART_TXD / UARTO_nCTS / USCIO_CTL1/ SPI0_SS / EADCO_CH15/PB.15 [ 53 2871 PA2/SPI0_CLK / TK_TKA/SCO_RST /12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2
TK_SE / CLKO / TM1_EXT /LCD_SEG12/ UART3_RXD { UARTO_nRTS / USCIO_DATI / SPI0_CLK | EADCO_CH14/PB.14 [—| 54 271 PA3/SPI0_SS/TK_TK3/SCO_PWR /12C0_SMBAL / UART1_TXD /12C1_SCL / BPWMO_CH3/ CLKO
TM2_EXT /LCD_SEG11/ UART3_nRTS / UARTO_TXD / USCI0_DATO / SPI0_MISO / ACMP1_P3 / ACMPO_P3/ EADCO_CH13/PB.A3 [ 55 2671 PA4/SPI0_I2SMCLK / TK_TK2/SCO_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO_CH4
TM3_EXT/LCD_SEG10/ UART3_nCTS / UARTO_RXD / USCIO_CLK / SPI0_MOSI / ACMP1_P2/ ACMPO_P2 | EADCO_CH12/PB.12 [ 56 LQFP64 251 PAS/SPI1_I2SMCLK / TK_TK1/UARTO_nCTS / UARTO_TXD /12C0_SCL / BPWMO_CHS
AV, 57 241 PD.15/TK_TKO/TM3/INTT
Ve 58 28 v
AVss |59 2
BPWM1_CHO / SPI0_I2SMCLK / LCD_SEGS / 12C1_SCL / UARTO_nCTS / EADCO_CH11/PB.11 [ 60 211 PA6/SPI1_SS/LCD_SEG36/TK TK20/ UARTO_RXD /12C1_SDA/BPWM1_CH3 | ACMP1 WLAT /T3 /INTO
BPWMI1_CH1/LCD_V1/LCD_SEGS/12C1_SDA/ UARTO_nRTS / USCI1_CTLO/EADCO_CH10/PB.0 [——] 61 201 PA7/SPI1_CLK/LCD_SEG37/TK_TK19/UARTO_TXD /12C1_SCL/BPWM1_CH2 | ACMPO_WLAT / TM2 /INT1
BPWM1_CH2/LCD_V2/LCD_SEGT /12C1_SMBAL / UART1_nCTS / UARTO_TXD / USCI1_CTL1/EADCO_CH9 /PB.9 [ 62 19— PC)/SPI1_MOSI/LCD_SEG38/ TK_TK18/ UARTO_NRTS /12C1_SMBSUS / BPWM1_CH1 / TM1/INT2
BPWM1_CH3/LCD_V3/LCD_SEG6 /12C1_SMBSUS | UART1_nRTS / UARTO_RXD / USCI1_CLK/ EADCO_CH8 /PBS [ 63 18— PC.7/SPI1_MISO/LCD_SEG39/ TK_TK17/ UARTO_nCTS /12C1_SMBAL / BPWM1_CHO/ TMO / INT3
ACMPO_O /INT5 / BPWM1_CH4 /LCD_SEGS / UART1_TXD/ USCI1_DAT0/ EADCO_CH7 /PB.7 | 648 17£20 PF.2/UARTO_RXD (12C0_SDA / XT1_OUT/BPWM1_CH1

=

EADCO_ST/ X32_IN/ BPWMO_CH4 / UART2_nCTS / UART2_RXD / PF.5 [ 14

—is

DACO_ST/ TM1_EXT / BPWMO_CH1/ USCIO_DATO/ ACMP1_PO/PA10 [ 9.

Vo

=

Vaar power domain

TM2_EXT / BPWMO_CH2./ UART1_TXD / USCIO_DAT1/DACT_OUT/PAS [ 10

DAC1_ST/ TMO_EXT / BPWMO_CHO/ USCIO_CLK / ACMPO_PO / PA11

INT4 / TM3_EXT / BPWMO_CH3 / UART1_RXD /USCIO_CTL1 /DACO_OUT /PA8 [ 11

INTO/ TO / UART2_TXD / SCO_CLK { USCI1_CTLO / SPI_MISO / 12C0_SCL / LCD_COMO/ ACMP1_N / EADCO_CH5 /PBS [ 2
X32_OUT /BPWMO_CH5 / UART2_nRTS / UART2_TXD | PF.4 =] 15

BPWM1_CHO/ XT1_IN /12C0_SCL / UARTO_TXD/PF3 ] 16

12C1_SDA/ SPI0_I2SMCLK / UART2_RXD /LCD_SEGO/ EADCO_CHO/PB.0. ] 7

ACMP1_0/INT4 / BPWM1_CHS / LCD_SEG4/ UART1_RXD / USCI1_DAT1/ EADCO_CHG/PBS ] 1

INT2/ TM2 / SCO_RST / USCI1_DAT1 / SPI1_CLK / UART1_TXD / LCD_COM2/12C1_SCL / ACMPO_N / EADCO_CH3 /PB3 [ 4

INT3 /T3 / SCO_PWR / USCI1_DATO  SPI1_SS / UART1_RXD / LCD_COMS3 / 12C1_SDA ACMPO_P1 / EADCO_CH2/PB2 [ 5

Figure 4.1-62 M258SG6AE Multi-function Pin Diagram
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Pin Type |M258SG6AE Pin Function
1 110 PB.6 / EADCO_CH6 / USCI1_DAT1/UART1_RXD /LCD_SEG4/BPWM1_CH5/INT4/ ACMP1_O
5 e PB.5 / EADCO_CH5 / ACMP1_N / LCD_COMO / 12C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
UART2_TXD / TMO / INTO
3 1o PB.4/ EADCO_CH4 / ACMP1_P1/LCD_COM1/12C0_SDA / SPI1_MOSI/USCI1_CTL1/SCO_DAT/
UART2_RXD/TM1/INT1
4 e PB.3/EADCO_CH3/ACMPO_N/12C1_SCL/LCD_COM2/UART1_TXD/SPI1_CLK/USCI1_DAT1/
SCO_RST/TM2/INT2
5 e PB.2/ EADCO_CH2/ ACMPO_P1/12C1_SDA/LCD_COM3/UART1_RXD/SPI1_SS/USCI1_DATO/
SCO_PWR /TM3/INT3
6 110 PB.1/EADCO_CH1/LCD_SEG1/SPI1_I2SMCLK / UART2_TXD / USCI1_CLK/12C1_SCL
7 110 PB.0/ EADCO_CHO /LCD_SEGO /UART2_RXD / SPIO_I2SMCLK / 12C1_SDA
8 110 PA.11/ ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
9 110 PA.10 / ACMP1_PO0O/USCIO_DATO / BPWMO_CH1/ TM1_EXT /DACO_ST
10 110 PA.9/ DAC1_OUT /USCIO_DAT1/UART1_TXD /BPWMO_CH2 / TM2_EXT
11 110 PA.8 / DACO_OUT / USCIO_CTL1/ UART1_RXD / BPWMO_CH3/ TM3_EXT / INT4
12 P Vico
13 P Vear
14 1/0 PF.5/ UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
15 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
16 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
17 110 PF.2 / UARTO_RXD /12C0_SDA / XT1_OUT / BPWM1_CH1
18 e ::;\|(':|'37> / SPI1_MISO / LCD_SEG39 / TK_TK17 / UARTO_nCTS / 12C1_SMBAL / BPWM1_CHO / TMO /
19 1o ::;\ICT.S / SPI1_MOSI / LCD_SEG38/ TK_TK18 / UARTO_nRTS / 12C1_SMBSUS / BPWM1_CH1 / TM1 /
20 e PA.7 / SPI1_CLK/LCD_SEG37/TK_TK19/UARTO_TXD/12C1_SCL/BPWM1_CH2/ACMPO_WLAT
/TM2/INT1
21 jo |PA.8/SPI1_SS/LCD_SEG36/TK_TK20/UARTO_RXD/I2C1_SDA/BPWM1_CH3/ACMP1_WLAT
/ TM3/INTO
22 P Vss
23 P Voo
24 110 PD.15/TK_TKO/TM3/INT1
25 110 PA.5/SPI1_I2SMCLK / TK_TK1 / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 110 PA.4/SPI0_I2SMCLK / TK_TK2/SC0_nCD/UARTO_nRTS/UARTO_RXD/12C0_SDA /BPWMO_CH4
27 e PA.3 / SPI0_SS / TK_TK3 / SCO_PWR / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 /
CLKO
28 110 PA.2/SPI0O_CLK / TK_TK4/ SCO_RST /12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2
29 110 PA.1/SPI0_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / DAC1_ST
30 110 PA.0/ SPI0_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS/BPWMO_CHO / DACO_ST
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31 110 PF.15/LCD_SEG35/ TK_TK7 / TM2 / CLKO / INT4

32 | NRESET

33 110 PF.0 / UART1_TXD /12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT

34 110 PF.1/UART1_RXD /12C1_SDA / UARTO_RXD / BPWM1_CH1 /ICE_CLK

35 110 PC.5/LCD_SEG31/LCD_COM4 /TK_TK9/UART2_TXD /12C1_SCL

36 110 PC.4/LCD_SEG30/LCD_COM5/TK_TK10/SPI1_I2SMCLK / UART2_RXD / I2C1_SDA

37 e PC.3 / LCD_SEG29 / LCD_COM6 / TK_TK11 / SPI1_MISO / UART2_nRTS / 12CO_SMBAL /
UART3_TXD

38 1o PC.2 / LCD_SEG28 / LCD_COM7 / TK_TK12 / SPI1_MOSI / UART2_nCTS / 12C0_SMBSUS /
UART3_RXD

39 110 PC.1/LCD_SEG27/LCD_COM2/TK_TK24 / SPI1_CLK /UART2_TXD /12C0_SCL / ACMPO_O

40 110 PC.0/LCD_SEG26 /LCD_COM3/TK_TK25/SPI1_SS/UART2_RXD /12C0_SDA / ACMP1_O

41 110 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/TK_TK13/USCI1_CTLO/UARTO_TXD/UART3_nRTS

42 110 PD.2 / USCIO_DAT1/SPIO_CLK /LCD_SEG24 / TK_TK14 / UARTO_RXD / UART3_nCTS

43 110 PD.1/USCIO_DATO/ SPIO_MISO /LCD_SEG23/ TK_TK15/ UART3_TXD

44 110 PD.0/USCIO_CLK / SPIO_MOSI /LCD_SEG22 / TK_TK16 / UART3_RXD / TM2

45 P USB_VBUS

46 A USB_D-

47 A USB_D+

48 A USB_VDD33_CAP

49 P Vss

50 A LDO_CAP

51 P Voo

52 110 PC.14/ SPIO_I2SMCLK / USCIO_CTLO/LCD_SEG14/LCD_COMO/TM1

53 /o PB.15 / EADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /
LCD_COM1/TMO_EXT

54 e PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / LCD_SEG12 /
TM1_EXT/CLKO / TK_SE

55 1o PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPI0_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS/LCD_SEG11/TM2_EXT

56 e PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS /LCD_SEG10/TM3_EXT

57 P AVpp

58 A Vrer

59 P AVss

60 110 PB.11/ EADCO_CH11/UARTO _nCTS/I2C1_SCL/LCD_SEG9/ SPIO_I2SMCLK / BPWM1_CHO

61 e PB.10 / EADCO_CH10 / USCI1_CTLO / UARTO_nRTS / I2C1_SDA / LCD_SEG8 / LCD_V1 /
BPWM1_CH1
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Pin Type |M258SG6AE Pin Function

62 /o PB.9 / EADCO_CH9 / USCI1_CTL1 / UARTO_TXD / UART1_nCTS / 12C1_SMBAL / LCD_SEG7 /
LCD_V2/BPWM1_CH2

63 /o PB.8 / EADCO_CHS8 / USCI1_CLK / UARTO_RXD / UART1_nRTS / 12C1_SMBSUS / LCD_SEGS6 /
LCD_V3/BPWM1_CH3

64 110 PB.7 / EADCO_CH7 / USCI1_DATO / UART1_TXD / LCD_SEG5 / BPWM1_CH4 / INT5 / ACMP0O_O

Table 4.1-38 M258SG6AE Multi-function Pin Table
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4.1.10.2 M258 Series LQFP 128-Pin Multi-function Pin Diagram
Corresponding Part Number: M258KE3AE, M258KG6AE

M258KE3AE
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Figure 4.1-63 M258KE3AE Multi-Function Pin Diagram
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Pin Type |M258KE3AE Pin Function

1 110 PB.5/EADCO_CH5/ACMP1_N/LCD_COMO/12C0_SCL/SCO_CLK / UART2_TXD/TMO/INTO
2 110 PB.4/ EADCO_CH4 /ACMP1_P1/LCD_COM1/12C0_SDA/SCO_DAT /UART2_RXD/TM1/INT1
3 110 PB.3/ EADCO_CH3/ACMPO_N/LCD_COM2/UART1_TXD /SCO_RST/TM2/INT2
4 110 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3/UART1_RXD /SCO_PWR/TM3/INT3
5 110 PC.12 / UARTO_TXD / 12C0_SCL / SCO_nCD / ACMPO_O

6 110 PC.11/UARTO_RXD /12C0_SDA / ACMP1_O

7 110 PC.10/LCD_SEG3

8 1/10 PC.9/LCD_SEG2

9 110 PB.1/EADCO_CH1/LCD_SEG1/UART2_TXD

10 110 PB.0/ EADCO_CHO / LCD_SEGO0 / UART2_RXD / SPIO_I2SMCLK

11 P Vss

12 P Vbp

13 110 PA.11/ ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT

14 110 PA.10 / ACMP1_PO0O/USCIO_DATO/BPWMO_CH1/TM1_EXT

15 110 PA.9/USCIO_DAT1/UART1_TXD/BPWMO_CH2/TM2_EXT

16 110 PA.8/USCIO_CTL1/UART1_RXD /BPWMO_CH3/TM3_EXT /INT4

17 P Vico

18 110 PD.12 / UART2_RXD / BPWMO_CH5 / TK_SE / CLKO / EADCO_ST / INT5

19 110 PD.11/UART1_TXD/LCD_SEG43/LCD_COM4

20 110 PD.10/UART1_RXD /LCD_SEG42 / LCD_COM5

21 - NC

22 - NC

23 - NC

24 - NC

25 - NC

26 - NC

27 - NC

28 110 PF.7 / SCO_DAT / SPI0O_MISO

29 1/0 PF.6 / SCO_CLK / SPI0O_MOSI

30 P Vear

31 110 PF.5/ UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST

32 110 PF.4 /| UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT

33 - NC

34 - NC

35 - NC
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36 - NC

37 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN

38 110 PF.2 / UARTO_RXD /12C0O_SDA / XT1_OUT

39 - NC

40 - NC

41 110 PE.8/LCD_SEG20/LCD_COMO/UART2_TXD

42 110 PE.9/LCD_SEG19/LCD_COM1/UART2_RXD

43 110 PE.10/LCD_SEG18/LCD_COM2

44 110 PE.11/LCD_SEG17/LCD_COM3/UART1_nCTS

45 110 PE.12 / UART1_nRTS

46 110 PE.13/12C0_SCL /LCD_SEG41/LCD_COM6 / UART1_TXD

47 10 |PC.8/12C0_SDA/LCD_SEG40/LCD_COM7 / UARTL_RXD

48 110 PC.7/LCD_SEG39/UARTO_nCTS/TMO/INT3

49 110 PC.6 /LCD_SEG38/UARTO_nRTS/TM1/INT2

50 110 PA.7 /| LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1

51 110 PA.6/ LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO

52 P Vss

53 P Vbp

54 110 PD.15/TK_TKO/TM3/INT1

55 110 PA.5/ TK_TK1/UARTO_nCTS/UARTO_TXD /12C0_SCL / BPWMO_CH5

56 110 PA.4/SPI0_I2SMCLK / TK_TK2/SC0_nCD/UARTO_nRTS/UARTO_RXD/12C0_SDA/BPWMO0_CH4
57 10 |PA.3/SPI0_SS/TK_TK3/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
58 110 PA.2/SPI0_CLK /TK_TK4 / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
59 10 |PA.1/SPI0_MISO/TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
60 110 PA.0/ SPI0_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
61 110 PF.15/LCD_SEG35/TK_TK7/TM2/ CLKO / INT4

62 110 PE.14 / UART2_TXD / LCD_SEG34 / TK_TK8

63 110 PE.15/ UART2_RXD

64 | NRESET

65 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT

66 110 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

67 110 PD.9 / UART2_nCTS /LCD_SEG33

68 10 |PD.8/UART2 nRTS/LCD_SEG32

69 10 |PC.5/LCD SEG31/LCD_COM4/TK_TK9/UART2 TXD

70 110 PC.4/LCD_SEG30/LCD_COM5/TK_TK10/ UART2_RXD

71 10 |PC.3/LCD_SEG29/LCD_COMS6 / TK_TK11/UART2 nRTS /12C0_SMBAL
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72 /0 |PC.2/LCD_SEG28/LCD_COM7/TK_TK12 /UART2_nCTS /12C0_SMBSUS
73 /0 |PC.1/LCD_SEG27/LCD_COM2/UART2_TXD/12CO_SCL / ACMP0O_O
74 /0  |PC.0/LCD_SEG26/LCD_COMS3/UART2_RXD /12C0_SDA / ACMP1_O
75 P |Vss

76 P Voo

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 /0 |PD.7/UART1_TXD/12C0_SCL/TK_TK13

85 /0  |PD.6/UART1_RXD/12CO_SDA / TK_TK14

86 /o |PD.5/TK_TK15

87 I/O  |PD.4/USCIO_CTLO/TK_TK16

88 /0 |PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/ TK_TK13 / UARTO_TXD
89 I/0  |PD.2/USCI0_DAT1/SPI0_CLK/LCD_SEG24/ TK_TK14 / UARTO_RXD
90 I/O  |PD.1/USCIO_DATO/SPIO_MISO/LCD_SEG23/TK_TK15

91 /0 |PD.0/USCIO_CLK/SPIO_MOSI/LCD_SEG22 / TK_TK16 / TM2

92 /0  |PD.13/SPI0_I2SMCLK / LCD_SEG21

93 P USB_VBUS

94 A USB_D-

95 A USB_D+

96 A USB_VDD33_CAP

97 /0 |PE.7/LCD_SEG16 / BPWMO_CH5

98 /0  |PE.6/LCD_SEG15/SC0_nCD/USCIO_CTLO/ BPWMO_CH4

99 /0  |PE.5/SCO_PWR/USCIO_CTL1/BPWMO_CH3

100 I/0  |PE.4/SCO_RST/USCIO_DAT1/BPWMO_CH2

101 I/O  |PE.3/SCO_DAT/USCIO_DATO/BPWMO_CH1

102 /0 |PE.2/SC0_CLK/USCIO_CLK / BPWMO_CHO

103 - NC

104 - NC

105 o |PE1

106 /o |PE.O

107 - NC
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108 - NC

109 - NC

110 - NC

111 - NC

112 P Vss

113 A LDO_CAP

114 P Vop

115 110 PC.14 / SPIO_I2SMCLK / USCIO_CTLO / LCD_SEG14/LCD_COMO/ TM1

116 /o PB.15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
TMO_EXT

117 e PB.14 / EADCO_CH14 / SPI0_CLK / USCI0O_DAT1 / UARTO_nRTS /LCD_SEG12/ TM1_EXT /CLKO/
TK_SE

118 e PB.13 / EADCO_CH13 / ACMP0O_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

11 /o |PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT

120 P AVpp

121 A VRer

122 P AVss

123 110 PB.11/ EADCO_CH11 / UARTO_nCTS /LCD_SEG9/ SPI0_I2SMCLK

124 110 PB.10/ EADCO_CH10/ UARTO_nRTS /LCD_SEG8/LCD_V1

125 110 PB.9/ EADCO_CH9/ UARTO_TXD / UART1_nCTS/LCD_SEG7/LCD_V2

126 110 PB.8 / EADCO_CH8 / UARTO_RXD / UART1_nRTS /LCD_SEG6 / LCD_V3

127 110 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5/ INT5 / ACMP0O_O

128 110 PB.6 / EADCO_CH6 / UART1_RXD /LCD_SEG4 /INT4 / ACMP1_O

Table 4.1-39 M258KE3AE Multi-function Pin Table
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Figure 4.1-64 M258KG6AE Multi-Function Pin Diagram
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Pin Type |M258KG6AE Pin Function
1 1o PB.5 / EADCO_CH5 / ACMP1_N /LCD_COMO / [2C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
UART2_TXD / TMO/INTO
) Jo |PB:4/EADCO_CH4/ACMP1_P1/LCD_COML/I2CO_SDA/SPI1_MOSI/USCI1_CTL1/SCO_DAT/
UART2_RXD/TM1/INT1
3 e PB.3/EADCO_CH3/ACMPO_N/I12C1_SCL/LCD_COM2/UART1_TXD/SPI1_CLK/USCI1_DAT1/
SCO_RST/TM2/INT2
4 e PB.2 / EADCO_CH2/ACMPO_P1/12C1_SDA/LCD_COM3/UART1_RXD/SPI1_SS/USCI1_DATO/
SCO_PWR /TM3/INT3
5 110 PC.12 / UARTO_TXD /12C0_SCL / SCO_nCD / ACMPO_O
6 110 PC.11/UARTO_RXD /12C0_SDA / ACMP1_O
7 110 PC.10/ LCD_SEG3/UART3_TXD
8 110 PC.9/LCD_SEG2/UART3_RXD
9 110 PB.1/EADCO_CH1/LCD_SEG1/SPI1_I2SMCLK / UART2_TXD / USCI1_CLK /12C1_SCL
10 110 PB.0/ EADCO_CHO /LCD_SEGO / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA
11 P Vss
12 P Voo
13 110 PA.11/ ACMPOQO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
14 110 PA.10 / ACMP1_PO0 / USCIO_DATO / BPWMO_CH1 / TM1_EXT / DACO_ST
15 110 PA.9/ DAC1_OUT /USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
16 110 PA.8/ DACO_OUT / USCIO_CTL1 / UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
17 P Vico
18 110 PD.12 / UART2_RXD / BPWMO_CH5 / TK_SE / CLKO / EADCO_ST / INT5
19 110 PD.11/UART1_TXD/LCD_SEG43/LCD_COM4
20 110 PD.10/UART1_RXD /LCD_SEG42 /LCD_COM5
21 - NC
22 - NC
23 - NC
24 - NC
25 - NC
26 - NC
27 - NC
28 1/0 PF.7 / SCO_DAT / SPIO_MISO
29 1/10 PF.6 / SCO_CLK / SPI0O_MOSI
30 P Vear
31 110 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
32 110 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
33 - NC
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34 - NC

35 - NC

36 - NC

37 /0 |PF.3/UARTO_TXD/I12C0O_SCL/XT1_IN/BPWM1_CHO

38 I/0  |PF.2/UARTO_RXD/12C0_SDA / XT1_OUT / BPWM1_CH1

39 - NC

40 - NC

41 /0  |PE.8/LCD_SEG20/LCD_COMO/USCI1_CTL1/UART2_TXD

42 /O |PE.9/LCD_SEG19/LCD_COM1/USCI1_CTLO/UART2_RXD

43 /0  |PE.10/LCD_SEG18/LCD_COM2 /USCI1_DATO/UART3_TXD

44 /0  |PE.11/LCD_SEG17/LCD_COM3/USCI1_DAT1/UART3_RXD/UARTL nCTS

45 /0  |PE.12/USCI1_CLK/UARTL_nRTS

46 /0 |PE.13/12C0_SCL/LCD_SEGA41/LCD_COM6 / UART1_TXD / BPWM1_CH5

a7 /0 |PC.8/12C0_SDA/LCD_SEG40/LCD_COM7 / UART1_RXD / BPWM1_CH4

48 /o |F;\|CT§ / SPI1_MISO / LCD_SEG39 / TK_TK17 / UARTO_NnCTS / 12C1_SMBAL / BPWM1_CHO / TMO /

49 o IF;\ICT.S / SPI1_MOSI / LCD_SEG38 / TK_TK18 / UARTO_nRTS / 12C1_SMBSUS / BPWM1_CH1 / TM1/

50 /o |PA7/SPIL_CLK/LCD_SEG37/TK TK19/UARTO_TXD/I2C1_SCL/BPWML_CH2/ACMPO_WLAT
/ TM2 / INT1

51 /o |PA6/SPIL_SS/LCD_SEG36/TK_TK20/ UARTO_RXD /[2C1_SDA/BPWM1_CH3/ACMP1_WLAT
/ TM3 / INTO

52 P [Vss

53 P Voo

54 /0 |PD.15/TK_TKO/TM3/INT1

55 /0 |PA5/SPI1_I2SMCLK / TK_TK1/UARTO_nCTS / UARTO_TXD / 12CO_SCL / BPWMO_CH5

56 /0  |PA.4/SPI0_I2SMCLK / TK_TK2/SCO_nCD/UARTO_nRTS/UARTO_RXD/12C0_SDA/BPWMO_CH4

57 /o  |PA3/SPIO_SS/ TK_TK3/ SCO_PWR / 12C0_SMBAL / UARTL_TXD / 12C1_SCL / BPWMO_CH3 /
CLKO

58 /0  |PA.2/SPI0_CLK / TK_TK4 / SCO_RST /12C0_SMBSUS / UARTL_RXD / 12C1_SDA / BPWMO_CH2

59 /0 |PA.1/SPI0_MISO/TK_TK5/SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / DAC1_ST

60 /0 |PA.0/SPIO_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO / DACO_ST

61 /0  |PF.15/LCD_SEG35/TK_TK7/TM2/CLKO / INT4

62 /0 |PE.14/UART2_TXD/LCD_SEG34/TK_TK8

63 /0 |PE.15/UART2_RXD/TK_TK21

64 [ NRESET

65 I/0  |PF.0/UART1_TXD/12C1_SCL/UARTO_TXD/BPWM1_CHO / ICE_DAT

66 /0 |PF.1/UART1_RXD/12C1_SDA/UARTO_RXD / BPWM1_CH1/ICE_CLK
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67 /0 |PD.9/UART2_nCTS/LCD_SEG33/TK_TK22

68 /0 |PD.8/UART2 nRTS/LCD_SEG32/TK_TK23

69 /0 |PC.5/LCD_SEG31/LCD_COM4/TK_TK9/UART2_TXD/12C1_SCL

70 /O  |PC.4/LCD_SEG30/LCD_COMS5/TK_TK10/SPI1_I2SMCLK / UART2_RXD / [2C1_SDA

7 /o |PC:3 / LCD_SEG29 / LCD_COM6 / TK_TK11 / SPI1_MISO / UART2 nRTS / [2CO_SMBAL /
UART3_TXD

72 /o |PC:2 / LCD_SEG28 / LCD_COM7 / TK_TK12 / SPI1_MOSI / UART2 nCTS / 12CO_SMBSUS /
UART3_RXD

73 /0 |PC.1/LCD_SEG27/LCD_COM2/TK_TK24 / SPI1_CLK / UART2_TXD /12CO_SCL / ACMPO_O

74 /0 |PC.0/LCD_SEG26/LCD_COM3/TK_TK25/SPI1_SS/ UART2_RXD /12C0_SDA / ACMP1_O

75 P |Vss

76 P Voo

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 I/0  |PD.7/UART1_TXD/12C0_SCL / USCI1_CLK / TK_TK13/ SPI1_MISO

85 I/0  |PD.6/UART1_RXD/I12C0_SDA /USCI1_DAT1/TK_TK14/SPI1_MOSI

86 /0  |PD.5/12C1_SCL/USCI1_DATO/ TK_TK15/SPI1_CLK

87 /0  |PD.4/USCIO_CTLO/12C1_SDA/USCI1_CTL1/TK_TK16/SPI1_SS

88 I/0  |PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/TK_TK13/USCI1_CTLO/UARTO_TXD /UART3_nRTS

89 I/0  |PD.2/USCI0_DAT1/SPI0_CLK/LCD_SEG24/TK_TK14 / UARTO_RXD / UART3_nCTS

90 /O |PD.1/USCIO_DATO/SPIO_MISO /LCD_SEG23/ TK_TK15/ UART3_TXD

91 I/0  |PD.0/USCIO_CLK/SPIO_MOSI/LCD_SEG22/ TK_TK16 / UART3_RXD / TM2

92 I/0  |PD.13/SPI1_I2SMCLK / SPI0_I2SMCLK / LCD_SEG21

93 P USB_VBUS

94 A USB_D-

95 A USB_D+

96 A USB_VDD33_CAP

97 /O |PE.7/LCD_SEG16 / BPWMO_CH5

98 /0  |PE.6/LCD_SEG15/SC0_nCD/USCIO_CTLO/ BPWMO_CH4

99 /0  |PE.5/SCO_PWR/USCIO_CTL1/BPWMO_CH3

100 /0  |PE.4/SCO_RST/USCIO_DAT1/BPWMO_CH2

101 /0  |PE.3/SCO_DAT/USCIO_DATO/BPWMO_CH1
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102 /0  |PE.2/SC0_CLK/USCIO_CLK/BPWMO_CHO

103 - NC

104 - NC

105 /O |PE.1/SPI1_MISO/UART3_TXD/12C1_SCL

106 /0  |PE.0/SPI1_MOSI/UART3_RXD /I2C1_SDA

107 - NC

108 - NC

109 - NC

110 - NC

111 - NC

112 P |Vss

113 A LDO_CAP

114 P Voo

115 I/O0  |PC.14/SPIO_I2SMCLK / USCIO_CTLO/LCD_SEG14 /LCD_COMO / TM1

116 /o |PB:15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_NCTS / UART3_TXD / LCD_SEG13 /
LCD_COM1 / TMO_EXT

117 /o |PB:14 / EADCO_CH14 / SPIO_CLK / USCIO_DAT1 / UARTO_NRTS / UART3_RXD / LCD_SEGI2 /
TM1_EXT / CLKO / TK_SE

118 /o |PB:13 / EADCO_CH13 / ACMPO_P3 /| ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS /LCD_SEG11/TM2_EXT

119 /o |PB:12 / EADCO_CH12 / ACMPO_P2 / ACMPL P2 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS/LCD_SEG10/TM3_EXT

120 P |AVp

121 A |Veer

122 P |AVss

123 I/O  |PB.11/EADCO_CH11/UARTO_nCTS/12C1_SCL/LCD_SEG9/SPIO_I2SMCLK / BPWM1_CHO

124 /o |PB0 / EADCO_CH10 / USCIL CTLO / UARTO_NRTS / I2C1_SDA / LCD_SEG8 / LCD_V1 /
BPWM1_CH1

125 /o |PB9/EADCO_CH9 / USCIL CTL1 / UARTO_TXD / UART1 nCTS / 12C1_SMBAL / LCD_SEG7 /
LCD_V2/ BPWM1_CH2

126 /o  |PB:8/EADCO_CH8 / USCI1_CLK / UARTO_RXD / UARTL NRTS / 12C1_SMBSUS / LCD_SEGS6 /
LCD_V3/BPWM1_CH3

127 I/0  |PB.7/EADCO_CH7/USCI1_DATO/UARTL_TXD / LCD_SEGS5/BPWM1_CH4 / INT5/ ACMPO_O

128 I/O  |PB.6/EADCO_CH6/USCI1_DAT1/UART1_RXD/LCD_SEG4/BPWM1_CHS5/INT4/ACMPL_O
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4.2 Pin Mapping

Different part number with same package might has different function. Please refer to the selection guide
in section 3.2, Pin Configuration in section 4.1 or NuTool - PinConfig.

Corresponding Part Number: M251/M252 Series

M251/M252 Series Pin Mapping

M251 Series M252 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin] 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin

PB.5 8 12 1 1 2 1 12 1 1 2 1
PB.4 9 13 2 2 3 2 13 2 2 3 2
PB.3 10 14 3 3 4 3 14 3 3 4 3
PB.2 11 15 4 4 5 4 15 4 4 5 4
PC.12 5 5
PC.11 6 6
PC.10 7 7
PC.9 8 8
PB.1 16 5 5 6 9 16 5 5 6 9
PB.0 17 6 6 7 10 17 6 6 7 10
VSS 11 11
VDD 12 12
PA.11 7 8 13 7 8 13
PA.10 8 9 14 8 9 14
PA.9 9 10 15 9 10 15
PA.8 10 11 16 10 11 16

NC 17 17
PD.12 18 18
PD.11 19 19
PD.10 20 20

NC 21 21

NC 22 22

NC 23 23

NC 24 24

NC 25 25

NC 26 26

NC 27 27
PF.7 28 28
PF.6 12 29 12 29
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M251 Series M252 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin] 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin
PF.14 or Vgar 13 13

Vear 30 30
PF.5 7 11 14 31 7 11 14 31
PF.4 8 12 15 32 8 12 15 32

NC 33 33

NC 34 34

NC 35 35

NC 36 36
PF.3 12 18 9 13 16 37 11 18 9 13 16 37
PF.2 13 19 10 14 17 38 12 19 10 14 17 38

NC 39 39

NC 40 40
PE.8 41 41
PE.9 42 42
PE.10 43 43
PE.11 44 44
PE.12 45 45
PE.13 46 46
PC.8 47 47
PC.7 18 48 18 48
PC.6 19 49 19 49
PA.7 15 20 50 15 20 50
PA.6 16 21 51 16 21 51

Vss 22 52 22 52
Voo 23 53 23 53
PD.15 24 54 24 54
PA.5 17 25 55 17 25 55
PA.4 18 26 56 18 26 56
PA.3 14 20 11 19 27 57 13 20 11 19 27 57
PA.2 15 21 12 20 28 58 14 21 12 20 28 58
PA.1 16 22 13 21 29 59 15 22 13 21 29 59
PA.O 17 23 14 22 30 60 16 23 14 22 30 60
Vopio 15 23 31 61 15 23 31 61
PE.14 62 62
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M251 Series M252 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin] 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin
PE.15 63 63
NRESET 18 24 16 24 32 64 17 24 16 24 32 64
PF.0
19 25 17 25 33 65 18 25 17 25 33 65
ICE_DAT
PF.1
20 26 18 26 34 66 19 26 18 26 34 66
ICE_CLK
PD.9 67 67
PD.8 68 68
PC.5 27 35 69 27 35 69
PC.4 28 36 70 28 36 70
PC.3 29 37 71 29 37 71
PC.2 30 38 72 30 38 72
PC.1 27 19 31 39 73 27 19 31 39 73
PC.0 28 20 32 40 74 28 20 32 40 74
Vss 75 75
Voo 76 76
NC 77 77
NC 78 78
NC 79 79
NC 80 80
NC 81 81
NC 82 82
NC 83 83
PD.7 84 84
PD.6 85 85
PD.5 86 86
PD.4 87 87
PD.3 41 88 41 88
PD.2 42 89 42 89
PD.1 43 90 43 90
PD.O 44 91 44 91
PD.13 92 92
PA.12 1 21 33 45 93
PA.13 2 22 34 46 94
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M251 Series M252 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin] 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin
PA.14 3 23 35 47 95
PA.15 4 24 36 48 96
USB_VBUS 20 1 21 33 45 93
USB_D- 1 2 22 34 46 94
USB_D+ 2 3 23 35 47 95
USB_VDD33_CAP 3 4 24 36 48 96
PE.7 97 97
PE.6 98 98
PE.5 99 99
PE.4 100 100
PE.3 101 101
PE.2 102 102
NC 103 103
NC 104 104
PE.1 105 105
PE.O 106 106
NC 107 107
NC 108 108
NC 109 109
NC 110 110
NC 111 111
Vss 1 5 25 37 49 112 4 5 25 37 49 112
LDO_CAP 2 6 26 38 50 113 5 6 26 38 50 113
Voo 3 7 27 39 51 114 6 7 27 39 51 114
PC.14 40 52 115 40 52 115
PB.15 28 41 53 116 28 41 53 116
PB.14 4 8 29 42 54 117 7 8 29 42 54 117
PB.13 5 9 30 43 55 118 8 9 30 43 55 118
PB.12 6 10 31 44 56 119 9 10 31 44 56 119
AVpp 7 11 32 45 57 120 10 11 32 45 57 120
VRrer 58 121 58 121
AVss 46 59 122 46 59 122
PB.11 60 123 60 123
PB.10 61 124 61 124
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I

M251 Series M252 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin] 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin
PB.9 62 125 62 125
PB.8 63 126 63 126
PB.7 47 64 127 47 64 127
PB.6 48 1 128 48 1 128
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Corresponding Part Number: M254/M256/M258

M254/M256/M258 Series Pin Mapping

M254 Series M256 Series M258 Series
Pin Name 44 Pin 64 Pin 128 Pin 44 Pin 64 Pin 128 Pin 64 Pin 128 Pin
PB.5 1 2 1 1 2 1 2 1
PB.4 2 3 2 2 3 2 3 2
PB.3 3 4 3 3 4 3 4 3
PB.2 4 5 4 4 5 4 5 4
PC.12 5 5 5
PC.11 6 6 6
PC.10 7 7 7
PC.9 8 8 8
PB.1 5 6 9 5 6 9 6 9
PB.0 6 7 10 6 7 10 7 10
Vss 11 11 11
Voo 12 12 12
PA.11 7 8 13 7 8 13 8 13
PA.10 8 9 14 8 9 14 9 14
PA.9 9 10 15 9 10 15 10 15
PA.8 11 16 11 16 11 16
Vico 10 12 17 10 12 17 12 17
PD.12 18 18 18
PD.11 19 19 19
PD.10 20 20 20
NC 21 21 21
NC 22 22 22
NC 23 23 23
NC 24 24 24
NC 25 25 25
NC 26 26 26
NC 27 27 27
PF.7 28 28 28
PF.6 29 29 29
PF.14 or Vgar 13 13
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Vear 30 30 13 30
PF.5 11 14 31 11 14 31 14 31
PF.4 12 15 32 12 15 32 15 32

NC 33 33 33
NC 34 34 34
NC 35 35 35
NC 36 36 36
PF.3 13 16 37 13 16 37 16 37
PF.2 14 17 38 14 17 38 17 38
NC 39 39 39
NC 40 40 40
PE.8 41 41 41
PE.9 42 42 42
PE.10 43 43 43
PE.11 44 44 a4
PE.12 45 45 45
PE.13 46 46 46
PC.8 a7 47 47
PC.7 18 48 18 48 18 48
PC.6 19 49 19 49 19 49
PA.7 15 20 50 15 20 50 20 50
PA.6 16 21 51 16 21 51 21 51
Vss 22 52 22 52 22 52
Voo 23 53 23 53 23 53
PD.15 24 54 24 54 24 54
PA5 25 55 25 55 25 55
PA.4 26 56 26 56 26 56
PA.3 17 27 57 17 27 57 27 57
PA.2 18 28 58 18 28 58 28 58
PA.1 19 29 59 19 29 59 29 59
PA.O 20 30 60 20 30 60 30 60
PF.15 31 61 31 61 31 61
PE.14 62 62 62
PE.15 63 63 63
NRESET 21 32 64 21 32 64 32 64
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PF.0 22 33 65 22 33 65 33 65
PF.1 23 34 66 23 34 66 34 66
PD.9 67 67 67
PD.8 68 68 68
PC5 24 35 69 24 35 69 35 69
PC.4 25 36 70 25 36 70 36 70
PC.3 26 37 71 26 37 71 37 71
PC.2 27 38 72 27 38 72 38 72
PC.1 28 39 73 28 39 73 39 73
PC.0 29 40 74 29 40 74 40 74

Vss 75 75 75
Voo 76 76 76
NC 77 77 77
NC 78 78 78
NC 79 79 79
NC 80 80 80
NC 81 81 81
NC 82 82 82
NC 83 83 83
PD.7 84 84 84
PD.6 85 85 85
PD.5 86 86 86
PD.4 87 87 87
PD.3 41 88 41 88 a1 88
PD.2 42 89 42 89 42 89
PD.1 43 90 43 90 43 90
PD.O 44 91 44 91 44 91
PD.13 92 92 92
PA.12 30 45 93 30 45 93
PA.13 31 46 94 31 46 94
PA.14 32 a7 95 32 a7 95
PA.15 33 48 96 33 48 96
USB_VBUS 45 93
USB_D- 46 94
USB_D+ a7 95
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USB_VDD33_CAP 48 96
PE.7 97 97 97
PE.6 98 98 98
PE.5 99 99 99
PE.4 100 100 100
PE.3 101 101 101
PE.2 102 102 102

NC 103 103 103
NC 104 104 104
PE.1 105 105 105
PE.O 106 106 106
NC 107 107 107
NC 108 108 108
NC 109 109 109
NC 110 110 110
NC 111 111 111
Vss 34 49 112 34 49 112 49 112
LDO_CAP 35 50 113 35 50 113 50 113
Voo 36 51 114 36 51 114 51 114
PC.14 52 115 52 115 52 115
PB.15 37 53 116 37 53 116 53 116
PB.14 38 54 117 38 54 117 54 117
PB.13 39 55 118 39 55 118 55 118
PB.12 40 56 119 40 56 119 56 119
AVpp 41 57 120 41 57 120 57 120
VRer 58 121 58 121 58 121
AVss 42 59 122 42 59 122 59 122
PB.11 60 123 60 123 60 123
PB.10 61 124 61 124 61 124
PB.9 62 125 62 125 62 125
PB.8 63 126 63 126 63 126
PB.7 43 64 127 43 64 127 64 127
PB.6 44 1 128 44 1 128 1 128
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4.3  Pin Functional Description

M251/M252 Series Pin Functional Description

Group Pin Name Type|Description
ACMPO_N A |Analog comparator 0 negative input pin.
ACMPO_O O |Analog comparator O output pin.
ACMPO_PO A |Analog comparator 0 positive input O pin.
ACMPO ACMPO_P1 A |Analog comparator 0 positive input 1 pin.
ACMPO_P2 A |Analog comparator 0 positive input 2 pin.
ACMPO_P3 A |Analog comparator 0 positive input 3 pin.
ACMPO_WLAT | |Analog comparator O window latch input pin
ACMP1_N A |Analog comparator 1 negative input pin.
ACMP1_0O O |Analog comparator 1 output pin.
ACMP1_PO A |Analog comparator 1 positive input O pin.
ACMP1 ACMP1_P1 A |Analog comparator 1 positive input 1 pin.
ACMP1_P2 A |Analog comparator 1 positive input 2 pin.
ACMP1_P3 A |Analog comparator 1 positive input 3 pin.
ACMP1_WLAT I |Analog comparator 1 window latch input pin
BPWMO_CHO 1/0 |BPWMO channel 0 output/capture input.
BPWMO_CH1 /0 |BPWMO channel 1 output/capture input.
BPWMO_CH2 1/0 |BPWMO channel 2 output/capture input.
BPWMO
BPWMO_CH3 /0 |BPWMO channel 3 output/capture input.
BPWMO_CH4 1/0 |BPWMO channel 4 output/capture input.
BPWMO_CH5 /0 |BPWMO channel 5 output/capture input.
BPWM1_CHO /0 |BPWM1 channel 0 output/capture input.
BPWM1_CH1 /0 |BPWML1 channel 1 output/capture input.
BPWM1_CH2 /0 |BPWM1 channel 2 output/capture input.
BPWM1
BPWM1_CH3 /0 |BPWML1 channel 3 output/capture input.
BPWM1_CH4 /0 |BPWM1 channel 4 output/capture input.
BPWM1_CH5 /0 |BPWML1 channel 5 output/capture input.
CLKO CLKO O [Clock Out
DACO_OUT A |DACO channel analog output.
DACO
DACO_ST | |DACO external trigger input.
EADCO_CHO A |EADCO channel 0 analog input.
EADCO
EADCO_CH1 A |EADCO channel 1 analog input.
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EADCO_CH2 A |EADCO channel 2 analog input.
EADCO_CH3 A |EADCO channel 3 analog input.
EADCO_CH4 A |EADCO channel 4 analog input.
EADCO_CH5 A |EADCO channel 5 analog input.
EADCO_CH6 A |EADCO channel 6 analog input.
EADCO_CH7 A |EADCO channel 7 analog input.
EADCO_CH8 A |EADCO channel 8 analog input.
EADCO_CH9 A |EADCO channel 9 analog input.
EADCO_CH10 A |EADCO channel 10 analog input.
EADCO_CH11 A |EADCO channel 11 analog input.
EADCO_CH12 A |EADCO channel 12 analog input.
EADCO_CH13 A |EADCO channel 13 analog input.
EADCO_CH14 A |EADCO channel 14 analog input.
EADCO_CH15 A |EADCO channel 15 analog input.
EADCO_ST | |EADCO external trigger input.
EBI_ADO I/O |EBI address/data bus bit 0.
EBI_AD1 I/0O |EBI address/data bus bit 1.
EBI_AD2 I/O |EBI address/data bus bit 2.
EBI_AD3 I/0O |EBI address/data bus bit 3.
EBI_AD4 I/O |EBI address/data bus bit 4.
EBI_AD5 I/0O |EBI address/data bus bit 5.
EBI_AD6 I/O |EBI address/data bus bit 6.
EBI_AD7 I/0O |EBI address/data bus bit 7.
EBI_ADS8 I/O |EBI address/data bus bit 8.

EBI EBI_AD9 I/0O |EBI address/data bus bit 9.
EBI_AD10 I/O |EBI address/data bus bit 10.
EBI_AD11 I/0O |EBI address/data bus bit 11.
EBI_AD12 I/O |EBI address/data bus bit 12.
EBI_AD13 I/0O |EBI address/data bus bit 13.
EBI_AD14 I/O |EBI address/data bus bit 14.
EBI_AD15 I/0O |EBI address/data bus bit 15.
EBI_ADRO O |EBI address bus bit 0.
EBI_ADR1 O |EBI address bus bit 1.
EBI_ADR2 O |EBI address bus bit 2.
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EBI_ADR3 O |EBI address bus bit 3.
EBI_ADR4 O |EBI address bus bit 4.
EBI_ADR5 O |EBI address bus bit 5.
EBI_ADRG6 O |EBI address bus bit 6.
EBI_ADR7 O |EBI address bus bit 7.
EBI_ADRS O |EBI address bus bit 8.
EBI_ADR9 O |EBI address bus bit 9.
EBI_ADR10 O |EBI address bus bit 10.
EBI_ADR11 O |EBI address bus bit 11.
EBI_ADR12 O |EBI address bus bit 12.
EBI_ADR13 O |EBI address bus bit 13.
EBI_ADR14 O |EBI address bus bit 14.
EBI_ADR15 O |EBI address bus bit 15.
EBI_ADR16 O |EBI address bus bit 16.
EBI_ADR17 O |EBI address bus bit 17.
EBI_ADR18 O |EBI address bus bit 18.
EBI_ADR19 O |EBI address bus bit 19.
EBI_ALE O |EBI address latch enable output pin.
EBI_MCLK O |EBI external clock output pin.
EBI_nCSO O |EBI chip select 0 output pin.
EBI_nCS1 O |EBI chip select 1 output pin.
EBI_nCS2 O |EBI chip select 2 output pin.
EBI_nRD O |EBI read enable output pin.
EBI_nWR O |EBI write enable output pin.
EBI_nWRH O |EBI high byte write enable output pin
EBI_nWRL O |EBI low byte write enable output pin.
GPIO PA.x~PH.x I/0 |General purpose digital I/O pin.
12C0_SCL 1/0 12CO0 clock pin.
12C0_SDA 1/0 |12C0 data input/output pin.
12Co
12C0_SMBAL O |[12C0 SMBus SMBALTER pin
12C0_SMBSUS O |[12C0 SMBus SMBSUS pin (PMBus CONTROL pin)
12C1_SCL 1/0 |12C1 clock pin.
12C1 12C1_SDA 1/0 |12C1 data input/output pin.
12C1_SMBAL O [I12C1 SMBus SMBALTER pin
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12C1_SMBSUS O [12C1 SMBus SMBSUS pin (PMBus CONTROL pin)
Serial wired debugger clock pin
ICE_CLK 110
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
Serial wired debugger data pin
ICE_DAT 110
ICE Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
External reset input: active LOW, with an internal pull-up. Set this pin low reset to initial
state.
nRESET |
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET
pin.
INTO INTO | |External interrupt O input pin.
INT1 INT1 | |External interrupt 1 input pin.
INT3 INT3 | |External interrupt 3 input pin.
INT4 INT4 | |External interrupt 4 input pin.
INT5 INT5 | |External interrupt 5 input pin.
OPAO_N A |Operational amplifier 0 negative input pin.
OPAO OPAO_O A |Operational amplifier 0 output pin.
OPAO_P A |Operational amplifier O positive input pin.
PSIO0_CHO I/0 |PSIO 0 channel 0 input/output pin.
PSIO1_CHO 1/0 |PSIO 0 channel 1 input/output pin.
PSIO2_CHO I/0 |PSIO 0 channel 2 input/output pin.
PSIO3_CHO 1/0 |PSIO 0 channel 3 input/output pin.
PSIO0
PSIO4_CHO I/0 |PSIO 0 channel 4 input/output pin.
PSIO5_CHO 1/0 |PSIO 0 channel 5 input/output pin.
PSIO6_CHO I/0 |PSIO 0 channel 6 input/output pin.
PSIO7_CHO 1/0O |PSIO 0 channel 7 input/output pin.
CLKO CLKO O [Clock Out
PWMO_BRAKEO I |PWMO Brake 0 input pin.
PWMO_BRAKE1 | |PWMO Brake 1 input pin.
PWMO_CHO /0 |PWMO channel 0 output/capture input.
PWMO_CH1 /O |PWMO channel 1 output/capture input.
PWMO
PWMO_CH2 /0 |PWMO channel 2 output/capture input.
PWMO_CH3 /0 |PWMO channel 3 output/capture input.
PWMO_CH4 /0 |PWMO channel 4 output/capture input.
PWMO_CH5 /0 |PWMO channel 5 output/capture input.
PWM1 PWM1_BRAKEO I |PWML1 Brake 0 input pin.
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PWM1_BRAKE1 | |PWML1 Brake 1 input pin.
PWM1_CHO /0 |PWM1 channel O output/capture input.
PWM1_CH1 I/0 |PWML1 channel 1 output/capture input.
PWM1_CH2 /0 |PWM1 channel 2 output/capture input.
PWM1_CH3 I/0 |PWML1 channel 3 output/capture input.
PWM1_CH4 /0 |PWM1 channel 4 output/capture input.
PWM1_CH5 I/0 |PWML1 channel 5 output/capture input.
Vop P |Power supply for I/0O ports and LDO source for internal PLL and digital circuit.
Vss P |Ground pin for digital circuit.
Vbbio P |Power supply for PA.0O~PA.5.
Vear P |Power supply by batteries for RTC.
Power AVpp P |Power supply for internal analog circuit.
AVss P |Ground pin for analog circuit.
ADC reference voltage input.
Vrer A o ,
Note: This pin needs to be connected with a 1uF capacitor.
LDO output pin.
LDO_CAP A
Note: This pin needs to be connected with a 1uF capacitor.
QSPIO_CLK I/0O |Quad SPIO serial clock pin.
QSPI0_MISO0 I/0 |Quad SPIO MISOO (Master In, Slave Out) pin.
QSPIO_MISO1 I/0 |Quad SPIO MISO1 (Master In, Slave Out) pin.
QSPIo QSPIO_MOSIO 1/0 |Quad SPI0O MOSIO (Master Out, Slave In) pin.
QSPIO_MOSI1 I/0 |Quad SPI0O MOSI1 (Master Out, Slave In) pin.
QSPIO_SS /0 |Quad SPIO slave select pin.
SCO_CLK O |Smart Card O clock pin.
SCO_DAT I/O [Smart Card O data pin.
SCO SCO_PWR O |Smart Card O power pin.
SCO_RST O |Smart Card O reset pin.
SCO0_nCD I |Smart Card 0O card detect pin.
SPI0_CLK I/0 |SPIO serial clock pin.
SPI0_I2SMCLK I/0 [SPIO I12S master clock output pin
SPI0 SPI0_MISO I/O [SPI0 MISO (Master In, Slave Out) pin.
SPI0_MOSI /O |SPI0 MOSI (Master Out, Slave In) pin.
SPIO_SS 1/0O |SPIO slave select pin.
TAMPERO |TAMPERO /0 |TAMPER detector loop pin 0.
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T™MO I/O |Timer0 event counter input/toggle output pin.
e TMO_EXT I/0O |Timer0 external capture input/toggle output pin.
™M1 I/O |Timerl event counter input/toggle output pin.
e TM1_EXT I/0O |Timerl external capture input/toggle output pin.
T™M2 I/O |Timer2 event counter input/toggle output pin.
™ TM2_EXT I/0O |Timer2 external capture input/toggle output pin.
T™M3 I/O |Timer3 event counter input/toggle output pin.
™ TM3_EXT I/0 |Timer3 external capture input/toggle output pin.
UARTO_RXD | |UARTO data receiver input pin.
UARTO_TXD O |UARTO data transmitter output pin.
UARTO
UARTO_nCTS I |UARTO clear to Send input pin.
UARTO_nRTS O |UARTO request to Send output pin.
UART1_RXD | |UART1 data receiver input pin.
UART1_TXD O |UART1 data transmitter output pin.
UART1
UART1_nCTS | |UART1 clear to Send input pin.
UART1_nRTS O |UARTL1 request to Send output pin.
UART2_RXD | |UART2 data receiver input pin.
UART2_TXD O |UART2 data transmitter output pin.
UART2
UART2_nCTS I |UART2 clear to Send input pin.
UART2_nRTS O |UART2 request to Send output pin.
USB_VBUS P |Power supply from USB host or HUB.
USB_D- A |USB differential signal D-.
USB_D+ A |USB differential signal D+.
USB_VDD33_CAP| A |Internal power regulator output 3.3V decoupling pin.
USCIO_CLK I/0 [USCIO clock pin.
USCIO_CTLO 1/0 |USCIO control O pin.
usclo USCIO_CTL1 I/0 |USCIO control 1 pin.
USCIO_DATO 1/0 |USCIO data O pin.
USCIO_DAT1 1/0 |USCIO data 1 pin.
USCI1_CLK 1/0 |USCI1 clock pin.
USCI1_CTLO 1/0 |USCI1 control O pin.
USCI1 USCI1_CTL1 1/0 |USCI1 control 1 pin.
USCI1_DATO 1/0 |USCI1 data O pin.
USCI1_DAT1 /0 |USCI1 data 1 pin.
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I

Group Pin Name Type|Description

USCI2_CLK I/0 |USCI2 clock pin.

USCI2_CTLO 1/0 |USCI2 control O pin.
USCI2 USCI2_CTL1 I/0 |USCI2 control 1 pin.

USCI2_DATO 1/0 |USCI2 data O pin.

USCI2_DAT1 I/0 |USCI2 data 1 pin.

X32_IN | |External 32.768 kHz crystal input pin.
X X32_0OuUT O |External 32.768 kHz crystal output pin.

XT1_IN | |External high speed crystal input pin.
XT1

XT1_OUT O |External high speed crystal output pin.
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M254/M256/M258 Series Pin Functional Description

Group Pin Name Type |Description
ACMPO_N A Analog comparator 0 negative input pin.
ACMPO_O O Analog comparator 0 output pin.
ACMPO_PO A Analog comparator O positive input 0 pin.
ACMPO ACMPO_P1 A Analog comparator 0 positive input 1 pin.
ACMPO_P2 A Analog comparator O positive input 2 pin.
ACMPO_P3 A Analog comparator 0 positive input 3 pin.
ACMPO_WLAT | Analog comparator 0 window latch input pin
ACMP1_N A Analog comparator 1 negative input pin.
ACMP1_0O (0] Analog comparator 1 output pin.
ACMP1_PO A Analog comparator 1 positive input 0 pin.
ACMP1 ACMP1_P1 A Analog comparator 1 positive input 1 pin.
ACMP1_P2 A Analog comparator 1 positive input 2 pin.
ACMP1_P3 A Analog comparator 1 positive input 3 pin.
ACMP1_WLAT | Analog comparator 1 window latch input pin
BPWMO_CHO I/0 BPWMO channel 0 output/capture input.
BPWMO_CH1 I/0 BPWMO channel 1 output/capture input.
BPWMO_CH2 I/0 BPWMO channel 2 output/capture input.
BPWMO
BPWMO_CH3 I/0 BPWMO channel 3 output/capture input.
BPWMO_CH4 I/0 BPWMO channel 4 output/capture input.
BPWMO_CH5 I/0 BPWMO channel 5 output/capture input.
BPWM1_CHO I/0 BPWML1 channel 0 output/capture input.
BPWM1_CH1 I/0 BPWML1 channel 1 output/capture input.
BPWM1_CH2 I/0 BPWML1 channel 2 output/capture input.
BPWM1
BPWM1_CHS3 I/0 BPWML1 channel 3 output/capture input.
BPWM1_CH4 I/0 BPWML1 channel 4 output/capture input.
BPWM1_CH5 I/0 BPWML1 channel 5 output/capture input.
CLKO CLKO (e} Clock Out
DACO_OUT A DACO channel analog output.
DACO
DACO_ST | DACO external trigger input.
DAC1_OuUT A DAC1 channel analog output.
DAC1
DAC1_ST | DAC1 external trigger input.
EADCO_CHO A EADCO channel 0 analog input.
EADCO
EADCO_CH1 A EADCO channel 1 analog input.
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EADCO_CH2 A EADCO channel 2 analog input.
EADCO_CH3 A EADCO channel 3 analog input.
EADCO_CH4 A EADCO channel 4 analog input.
EADCO_CH5 A EADCO channel 5 analog input.
EADCO_CH®6 A EADCO channel 6 analog input.
EADCO_CH7 A EADCO channel 7 analog input.
EADCO_CHS8 A EADCO channel 8 analog input.
EADCO_CH9 A EADCO channel 9 analog input.
EADCO_CH10 A EADCO channel 10 analog input.
EADCO_CH11 A EADCO channel 11 analog input.
EADCO_CH12 A EADCO channel 12 analog input.
EADCO_CH13 A EADCO channel 13 analog input.
EADCO_CH14 A EADCO channel 14 analog input.
EADCO_CH15 A EADCO channel 15 analog input.
EADCO_ST | EADCO external trigger input.
12C0_SCL I/0 12CO0 clock pin.
12C0_SDA I/0 12C0 data input/output pin.
12C0
12C0_SMBAL O 12C0 SMBus SMBALTER pin
12C0_SMBSUS o 12C0 SMBus SMBSUS pin (PMBus CONTROL pin)
12C1_SCL I/0 12C1 clock pin.
12C1_SDA I/0 12C1 data input/output pin.
12C1
12C1_SMBAL O 12C1 SMBus SMBALTER pin
I2C1_SMBSUS o 12C1 SMBus SMBSUS pin (PMBus CONTROL pin)
Serial wired debugger clock pin.
ICE_CLK I
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
e ICE_DAT /o Serial wired debugger data pin.
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
INTO INTO | External interrupt O input pin.
INT1 INT1 | External interrupt 1 input pin.
INT2 INT2 | External interrupt 2 input pin.
INT3 INT3 | External interrupt 3 input pin.
INT4 INT4 | External interrupt 4 input pin.
INT5 INT5 | External interrupt 5 input pin.
LCD LCD_COMO A LCD common 0 output pin
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LCD_COM1 A LCD common 1 output pin
LCD_COM2 A LCD common 2 output pin
LCD_COM3 A LCD common 3 output pin
LCD_COM4 A LCD common 4 output pin
LCD_COM5 A LCD common 5 output pin
LCD_COM6 A LCD common 6 output pin
LCD_COM7 A LCD common 7 output pin
LCD_SEGO A LCD segment 0 output pin
LCD_SEG1 A LCD segment 1 output pin
LCD_SEG2 A LCD segment 2 output pin
LCD_SEG3 A LCD segment 3 output pin
LCD_SEG4 A LCD segment 4 output pin
LCD_SEG5 A LCD segment 5 output pin
LCD_SEG6 A LCD segment 6 output pin
LCD_SEG7 A LCD segment 7 output pin
LCD_SEGS8 A LCD segment 8 output pin
LCD_SEG9 A LCD segment 9 output pin
LCD_SEG10 A LCD segment 10 output pin
LCD_SEG11 A LCD segment 11 output pin
LCD_SEG12 A LCD segment 12 output pin
LCD_SEG13 A LCD segment 13 output pin
LCD_SEG14 A LCD segment 14 output pin
LCD_SEG15 A LCD segment 15 output pin
LCD_SEG16 A LCD segment 16 output pin
LCD_SEG17 A LCD segment 17 output pin
LCD_SEG18 A LCD segment 18 output pin
LCD_SEG19 A LCD segment 19 output pin
LCD_SEG20 A LCD segment 20 output pin
LCD_SEG21 A LCD segment 21 output pin
LCD_SEG22 A LCD segment 22 output pin
LCD_SEG23 A LCD segment 23 output pin
LCD_SEG24 A LCD segment 24 output pin
LCD_SEG25 A LCD segment 25 output pin
LCD_SEG26 A LCD segment 26 output pin
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LCD_SEG27 A LCD segment 27 output pin

LCD_SEG28 A LCD segment 28 output pin

LCD_SEG29 A LCD segment 29 output pin

LCD_SEG30 A LCD segment 30 output pin

LCD_SEG31 A LCD segment 31 output pin

LCD_SEG32 A LCD segment 32 output pin

LCD_SEG33 A LCD segment 33 output pin

LCD_SEG34 A LCD segment 34 output pin

LCD_SEG35 A LCD segment 35 output pin

LCD_SEG36 A LCD segment 36 output pin

LCD_SEG37 A LCD segment 37 output pin

LCD_SEG38 A LCD segment 38 output pin

LCD_SEG39 A LCD segment 39 output pin

LCD_SEG40 A LCD segment 40 output pin

LCD_SEG41 A LCD segment 41 output pin

LCD_SEG42 A LCD segment 42 output pin

LCD_SEG43 A LCD segment 43 output pin

LCD_SEG44 A LCD segment 44 output pin

LCD_SEG45 A LCD segment 45 output pin

LCD_SEG46 A LCD segment 46 output pin

LCD_SEGA47 A LCD segment 47 output pin

LCD_V1 A LCD Unit voltage for charge pump circuit.

LCD_V2 A LCD driver biasing voltage.

LCD_V3 A LCD driver biasing voltage.

AVpp P Power supply for internal analog circuit.

AVss P Ground pin for analog circuit.
LDO output pin.

LDO_CAP A Note: This pin needs to be connected with a capacitor whose value can be
found in General operating conditions table in Datasheet.

Power Veat P Power supply by batteries for RTC.

Vob P Power supply for I/0O ports and LDO source for internal PLL and digital circuit.

Vico P Power supply for LCD.
ADC reference voltage input.

VREF A . . . .
Note: This pin needs to be connected with a 1uF capacitor.

Vss P Ground pin for digital circuit.
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SCO0_CLK (0] Smart Card 0 clock pin.
SCO_DAT I/0 Smart Card 0 data pin.
SCo SCO0_PWR (0] Smart Card 0 power pin.
SCO_RST O Smart Card 0 reset pin.
SC0_nCD | Smart Card 0 card detect pin.
SPI0O_CLK I/0 SPIO serial clock pin.
SPIO_I2SMCLK 110 SPI0 I>S master clock output pin
SPIO SPIO_MISO I/0 SPIO MISO (Master In, Slave Out) pin.
SPIO_MOSI 110 SPI0 MOSI (Master Out, Slave In) pin.
SPIO_SS I/0 SPIO slave select pin.
SPI1_CLK 110 SPI1 serial clock pin.
SPI1_I12SMCLK I/0 SPI1 I>S master clock output pin
SPI1 SPI1_MISO 110 SPI1 MISO (Master In, Slave Out) pin.
SPI1_MOSI I/0 SPI1 MOSI (Master Out, Slave In) pin.
SPI1_SS 110 SPI1 slave select pin.
TK_SE I/0 Touch key (shielding electrode)
TK_TKO I/0 Touch key 0
TK_TK1 I/0 Touch key 1
TK_TK2 /0 [Touch key 2
TK_TK3 I/0 Touch key 3
TK_TK4 110 Touch key 4
TK_TK5 I/0 Touch key 5
TK_TK6 I/0 Touch key 6
TK_TK7 I/0 Touch key 7
TK TK_TK8 110 Touch key 8
TK_TK9 I/0 Touch key 9
TK_TK10 110 Touch key 10
TK_TK11 I/0 Touch key 11
TK_TK12 1/0 Touch key 12
TK_TK13 I/0 Touch key 13
TK_TK14 1/0 Touch key 14
TK_TK15 I/0 Touch key 15
TK_TK16 1/0 Touch key 16
TK_TK17 I/0 Touch key 17
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TK_TK18 110 Touch key 18
TK_TK19 I/0 Touch key 19
TK_TK20 110 Touch key 20
TK_TK21 I/0 Touch key 21
TK_TK22 110 Touch key 22
TK_TK23 I/0 Touch key 23
TK_TK24 110 Touch key 24
TK_TK25 I/0 Touch key 25
TMO 110 Timer0 event counter input/toggle output pin.
TMO
TMO_EXT I/0 TimerO external capture input/toggle output pin.
T™1 110 Timerl event counter input/toggle output pin.
TM1
TM1_EXT I/0 Timerl external capture input/toggle output pin.
T™M2 I/0 Timer2 event counter input/toggle output pin.
TM2
TM2_EXT I/0 Timer2 external capture input/toggle output pin.
T™M3 I/0 Timer3 event counter input/toggle output pin.
T™M3
TM3_EXT I/0 Timer3 external capture input/toggle output pin.
UARTO_RXD | UARTO data receiver input pin.
UARTO_TXD O UARTO data transmitter output pin.
UARTO
UARTO_nCTS | UARTO clear to Send input pin.
UARTO_nRTS O UARTO request to Send output pin.
UART1_RXD | UART1 data receiver input pin.
UART1_TXD O UART1 data transmitter output pin.
UART1
UART1_nCTS | UART1 clear to Send input pin.
UART1_nRTS O UART1 request to Send output pin.
UART2_RXD | UART2 data receiver input pin.
UART2_TXD O UART2 data transmitter output pin.
UART2
UART2_nCTS | UART2 clear to Send input pin.
UART2_nRTS O UART2 request to Send output pin.
UART3_RXD | UARTS3 data receiver input pin.
UART3_TXD O UART3 data transmitter output pin.
UART3
UART3_nCTS | UARTS3 clear to Send input pin.
UART3_nRTS O UART3 request to Send output pin.
USB_D+ A USB differential signal D+.
usB
USB_D- A USB differential signal D-.
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USB_VBUS P Power supply from USB host or HUB.
Internal power regulator output 3.3V decoupling pin.
USB_VDD33_CAP A
Note: This pin needs to be connected with a 1uF capacitor.
USCIO_CLK I/0 USCIO clock pin.
USCIO_CTLO 110 USCIO control 0 pin.
USCIO USCIO_CTL1 I/0 USCIO0 control 1 pin.
USCIO_DATO 110 USCIO data O pin.
USCIO_DAT1 I/0 USCIO data 1 pin.
USCI1_CLK 110 USCI1 clock pin.
USCI1_CTLO I/0 USCI1 control 0 pin.
usCii USCI1_CTL1 110 USCI1 control 1 pin.
USCI1_DATO I/0 USCI1 data O pin.
USCI1_DAT1 110 USCI1 data 1 pin.
X32_IN | External 32.768 kHz crystal input pin.
X2 X32_0uUT (0] External 32.768 kHz crystal output pin.
XT1_IN | External 4~24 MHz (high speed) crystal input pin.
X XT1_OUT O External 4~24 MHz (high speed) crystal output pin.
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5 BLOCK DIAGRAM

5.1 M251/M252 Block Diagram
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USB* : Only supported in M252 series.
Please refer to the selection guide in section 4.2 for detail information.

Figure 5.1-1 M251/M252 Block Diagram
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5.2 M254/256/M258 Block Diagram
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GPIO
LDO 1.5V ] | L l 12-bit EADC
[ﬁ Comparators

Watchdog Timers -
[ POR, LVR, BOR ] g [ 12bitbAC |

APROM

)
LDROM ]
)
)

4l

[ PDMA
— ] USBD 2.0FS
[ XOM J
: USB LDO 3.3V
shared with APROM
l RTC (Vpar) COM/SEG LCD
[ SRAM Internal Veer Capacitive Touch
\ / Q - ¥\ A" A -
[ ] ] Bridge ] T
AHB Bus === APB Bus |
Clock Control Security and Connectivity | | Connectivity
- ~N integrity
MIRC HIRC uscl [ ISO-7816-3 ]
4 MHz 48 MHz
b ‘ AES External
é LS Ext. Crystal h Interrupt SPI/12S 12C
LIRS Osc. 32.768
38 4 kHz oL CRC
kHz
[ UART J [ USB 2.0 FS Device J
a ~N
HS Ext. Crystal Osc. 4~32 MHz
v
Ny A AN FAN J

USB* : Only supported in M258 series.
Capacitive Touch Sensing* : Only supported in M256/M258 series.

Please refer to the selection guide in section 4.2 for detail information.

Figure 5.2-1 M254/M256/M258 Block Diagram
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6 FUNCTIONAL DESCRIPTION

6.1 Arm® Cortex®M23 Core

The Cortex®-M23 processor is a low gate count, two-stage, and highly energy efficient 32-bit RISC
processor, which has an AMBA AHB5 interface supporting Arm® TrustZone® technology, a debug
access port supporting serial wire debug and single-cycle I/O ports. It has an NVIC component and MPU
for memory-protection functionality. The processor also supports Security Extension. The NuMicro®
M251/M252/M254/M256/M258 is embedded with Cortex®-M23 processor.Figure 6.1-1 shows the
functional controller of the processor.

M251/M252/M254/M256/M258 Series

IRQ and power

control interface

Implementation

Defined Attribution ¢
Unit (IDAU)

D Configurable

| Optional

MTB AHB
A
Cortex-M23 processor v
Micro Trace MTB
.  Buffer P SRAM
(MTB) interface
~ Wakeup | Cross
Interrupt | Trigger |
Controller | Interface
(WIC) (T
A W g
VNeStedd Cortex-M23 ¢ APB
| Vs > rocessor
"7 Interrupt P core Embedded
(NVIC) < > Trace P
Macrocell |7
(ETM)
Memory Protection A e ETM
» Security v > _ATB
Attribution T Data interface
Data
Unit (SAU | i |
FlashPatch | | + L % HiE (EA) <> Watchpoint |
and . , | andTrace
< Secure Non-secure |
Breakpoint Unit | = Y u __(owt)
(FPB)* Memory Memory A Slave
A Protection Unit | | Protection Unit | «¢ » AHB
(MPU_S) (MPU_NS) interface
A
A 4 v v v
Bus matrix
A A ¢
Processor
ROM
table
v v
Single-cycle AHB Master
1/0 port

* Flash Patching is not supported in the Cortex-M23 processor.

Note:
function.

M251/M252/M254/M256/M258 don’t support security attribution unit, ETM, CTI and MTB
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Cortex®M23 processor features:
® Arm®v8-M Baseline architecture.

Arm®v8-M Baseline Thumb®-2 instruction set that combines high code density with 32-bit
performance.

Support for single-cycle 1/0O access.

Power control optimization of system components.

Integrated sleep modes for low power consumption.

Optimized code fetching for reduced Flash and ROM power consumption.

A 32-bit Single cycle Hardware multiplier.

A 32-bit Hardware divider.

Deterministic, high-performance interrupt handling for time-critical applications.
Deterministic instruction cycle timing.

Support for system level debug authentication.

Support for Arm® Debug Interface Architecture ADIV5.1 Serial Wire Debug (SWD).
ETM for instruction trace.

Separated privileged and unprivileged modes.

Security Extension supporting a Secure and a Non-secure state.

Protected Memory System Architecture (PMSAv8) Memory Protection Units (MPUSs) for
both Secure and Non-secure states.

Security Attribution Unit (SAU).

SysTick timers for both Secure and Non-secure states.

A Nested Vectored Interrupt Controller (NVIC) closely integrated with the processor with
up to 240 interrupts.
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6.2 System Manager

6.2.1 Overview

System management includes the following sections:
System Reset

System Power Distribution

SRAM Memory Orginization

System Timer (SysTick)

Nested Vectored Interrupt Controller (NVIC)

System Control register

6.2.2 System Reset

The system reset can be issued by one of the events listed below. These reset event flags can be read
from SYS_RSTSTS register to determine the reset source. Hardware reset sources are from peripheral
signals. Software reset can trigger reset through setting control registers.

® Hardware Reset Sources
- Power-on Reset
- Low level on the nRESET pin with glitch filter time 24us
- Watchdog Time-out Reset and Window Watchdog Reset (WDT/WWDT Reset)
- Low Voltage Reset (LVR)
- Brown-out Detector Reset (BOD Reset)
- CPU Lockup Reset
® Software Reset Sources
- CHIP Reset will reset whole chip by writing 1 to CHIPRST (SYS_IPRSTO[0])

- MCU Reset to reboot but keeping the booting setting from APROM or LDROM by
writing 1 to SYSRESETREQ (AIRCR[2])

- CPU Reset for Cortex®-M23 core Only by writing 1 to CPURST (SYS_IPRSTO[1])

Dec. 20, 2022 Page 266 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

| Glitch Filter
nRESET [} |H 24us
~50k ohm
@3.3v POROFF(SYS_PORCTL1[15:0])
Power-on
Voo

Reset

LVREN(SYS_BODCTL[7])

Low Voltage é L Reset Pulse Width
AVeo Reset _} ~3.2ms

BODRSTEN(SYS_BODCTL[3])
Brown-out
Reset L
WDT/WWDT Reset Pulse Width N System Reset
Reset 64 WDT clocks
CPU Lockup Reset Pulse Width
Reset 2 system clocks

CHIP Reset
CHIPRST(SYS_IPRSTO[0])

MCU Reset — Software Reset | Reset Pulse Width
SYSRSTREQ(AIRCR[2]) —1 2 system clocks
CPU Reset
CPURST(SYS_IPRSTO[1])

Figure 6.2-1 System Reset Sources

There are a total of 9 reset sources in the NuMicro® family. In general, CPU reset is used to reset
Cortex®-M23 only; the other reset sources will reset Cortex®-M23 and all peripherals. However, there
are small differences between each reset source and they are listed in Table 6.2-1.

Reset Sources
. POR NRESET WDT LVR BOD Lockup CHIP MCU CPU

Register

SYS_RSTSTS Bit0=1 Bitl=1 |Bit2=1 |Bit3=1 |Bit4=1 |Bit8=1 |Bit0O=1 Bit5=1 |Bit7 =
1

CHIPRST 0x0 - - - - - - - -

(SYS_IPRSTO[0])

BODEN Reload Reload Reload Reload - Reload Reload Reload -

from from from from from from from

(SYS_BODCTLIO)) CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO [CONFIGO |CONFIGO

BODVL

(SYS_BODCTL[18:16])

BODRSTEN

(SYS_BODCTL[3])

HXTEN 0x0 0x0 0x0 0x0 0x0 - 0x0 -

(CLK_PWRCTL[0])

LXTEN 0x0 - - - - - - - -

(CLK_PWRCTL[1])

WDTCKEN 0x1 - 0x1 - - - 0x1 - -

(CLK_APBCLKO[0])

HCLKSEL 0x5 0x5 0x5 0x5 0x5 - 0x5 0x5 -

Dec. 20, 2022 Page 267 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

(CLK_CLKSELO[2:0])

WDTSEL 0x3 0x3 - - - ; ; . ;
(CLK_CLKSEL1[1:0])

HXTSTB 0x0 - - - - - - - -
(CLK_STATUSI0])

LXTSTB 0x0 - - - - - - - -
(CLK_STATUSI[1])

PLLSTB 0x0 - - - - - - - -
(CLK_STATUS[2])

HIRCSTB 0x0 - - - - - - - -
(CLK_STATUS[4])

CLKSFAIL 0x0 0x0 - - - ; ; ; ]
(CLK_STATUS[7])

RSTEN Reload Reload Reload Reload Reload - Reload - -
(WDT_CTL[1) fCr(é)nrllFIGO g(())nlllFlGO goOnIlIFIGO fCr:[())nlllFIGO fCr:(é)nlllFIGO fCr:(()DnlllFIGO

WDTEN

(WDT_CTL[7])

WDT_CTL 0x0800 0x0800 0x0800 [0x0800 |0x0800 |- 0x0800 - -
except bit 1 and bit 7.

WDT_ALTCTL 0x0000 0x0000 0x0000 [0x0000 |0x0000 |- 0x0000 - -
WWDT_RLDCNT 0x0000 0x0000 0x0000 [0x0000 |0x0000 |- 0x0000 - -
WWDT_CTL 0x3F0800 |[0x3F0800 [0x3F0800 |0x3F0800 [0x3F0800 |- 0x3F0800 |- -
WWDT_STATUS 0x0000 0x0000 0x0000 0x0000 0x0000 - 0x0000 - -
WWDT_CNT Ox3F Ox3F 0x3F Ox3F Ox3F - Ox3F - -
BS Reload Reload Reload Reload Reload - Reload - -
(FMC_ISPCTL{1D f(;(())nrllFlGO g%nlq\lFlGO fCr(())nlq\IFIGO fCr(é)nlllFlGO fCr(é)nlllFlGO fCr(é)nlllFIGO

CBS Reload Reload Reload Reload Reload - Reload - -
(FMC_ISPSTS[2:1)) fCl;c(J)nlllFlGO f(rZoOrTlllFIGO goonlllFlGO f(rIOOnlllFIGO fCrIOOnlllFIGO f(EOOITIIIFIGO

VECMAP Reload Reload Reload Reload Reload - Reload - -
(FMC_ISPSTS[29:9]) k()Ze(l)sl?lFlG(gm ?ZaOSEIFIG(())n l()Z%SSFIGOOn ?IaOSISIFIG%n ?IaSISIFIGOOn gaOSEIFIGoon

Other Peripheral Reset Value -
Registers

FMC Registers Reset Value

Note: ‘- means that the value of register keeps original setting.

Table 6.2-1 Reset Value of Registers

6.2.2.1 nRESET Reset

The nRESET reset means to generate a reset signal by pulling low nRESET pin, which is an
asynchronous reset input pin and can be used to reset system at any time. When the nRESET voltage
is lower than 0.2 Vop and the state keeps longer than 24 us (glitch filter), chip will be reset. The nRESET
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reset will control the chip in reset state until the nRESET voltage rises above 0.7 Voo and the state
keeps longer than 24 us (glitch filter). The PINRF(SYS_RSTSTS[1]) will be set to 1 if the previous reset
source is NRESET reset. Table 6.2-2 shows the nRESET reset waveform.

NRESET i ﬁ
0.7 Voo 3
| ! 24 us
0.2 Vpp ! R %—N
X : )) |
| | ( |
24 us

nRESET Reset

Lz>e

Figure 6.2-2 NRESET Reset Waveform

6.2.2.2 Power-on Reset (POR)

The Power-on reset (POR) is used to generate a stable system reset signal and forces the system to
be reset when power-on to avoid unexpected behavior of MCU. When applying the power to MCU, the
POR module will detect the rising voltage and generate reset signal to system until the voltage is ready
for MCU operation. At POR reset, the PORF(SYS_RSTSTS|0]) will be set to 1 to indicate there is a
POR reset event. The PORF(SYS_RSTSTSJ[0]) bit can be cleared by writing 1 to it. Figure 6.2-3 shows
the power-on reset waveform.

VDD

Power-on
Reset

Figure 6.2-3 Power-on Reset (POR) Waveform

6.2.2.3 Low Voltage Reset (LVR)

If the Low Voltage Reset function is enabled by setting the Low Voltage Reset Enable Bit LVREN
(SYS_BODCTL[7]) to 1, after 200us delay, LVR detection circuit will be stable and the LVR function will
be active. Then LVR function will detect AVpp during system operation. When the AVop voltage is lower
than Vivr and the state keeps longer than De-glitch time set by LVRDGSEL (SYS_BODCTL[14:12]),
chip will be reset. The LVR reset will control the chip in reset state until the AVpp voltage rises above
Vivr and the state keeps longer than De-glitch time set by LVRDGSEL (SYS_BODCTL[14:12]). The
default setting of Low Voltage Reset is enabled without De-glitch function. Figure 6.2-4 shows the Low
Voltage Reset waveform.
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T3
( =LVRDGSEL)

Low Voltage Reset

Figure 6.2-4 Low Voltage Reset (LVR) Waveform

6.2.2.4  Brown-out Detector Reset (BOD Reset)

If the Brown-out Detector (BOD) function is enabled by setting the Brown-out Detector Enable Bit
BODEN (SYS_BODCTL][Q]), Brown-out Detector function will detect AVpp during system operation.
When the AVop voltage is lower than Vsoo which is decided by BODEN and BODVL
(SYS_BODCTL[18:16]) and the state keeps longer than De-glitch time set by BODDGSEL
(SYS_BODCTL[10:8]), chip will be reset. The BOD reset will control the chip in reset state until the AVpp
voltage rises above Veop and the state keeps longer than De-glitch time set by BODDGSEL. The default
value of BODEN, BODVL and BODRSTEN (SYS_BODCTL[3]) is set by Flash controller user
configuration register CBODEN (CONFIGO [19]), CBOV (CONFIGO [23:21]) and
CBORST(CONFIGO0[20]) respectively. User can determine the initial BOD setting by setting the
CONFIGO register. Figure 6.2-5 shows the Brown-out Detector waveform.
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AVpp

VBODH

IHysteresis

VBODL
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|
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BODOUT %————————+

| |
Ty T,
(< BODDGSEL) (= BODDGSEL)
| T

I (= BODDGSEL) |
\ |

|
BODRSTEN | |
— |
: |
|
Brown-out ‘

Reset

Figure 6.2-5 Brown-out Detector (BOD) Waveform

6.2.2.5 Watchdog Timer Reset (WDT)

In most industrial applications, system reliability is very important. To automatically recover the MCU
from failure status is one way to improve system reliability. The watchdog timer(WDT) is widely used to
check if the system works fine. If the MCU is crashed or out of control, it may cause the watchdog time-
out. User may decide to enable system reset during watchdog time-out to recover the system and take
action for the system crash/out-of-control after reset.

Software can check if the reset is caused by watchdog time-out to indicate the previous reset is a
watchdog reset and handle the failure of MCU after watchdog time-out reset by checking
WDTRF(SYS_RSTSTSI[2]).

6.2.2.6 CPU Lockup Reset

CPU enters lockup status after CPU produces hardfault at hardfault handler and chip gives immediate
indication of seriously errant kernel software. This is the result of the CPU being locked because of an
unrecoverable exception following the activation of the processor’s built in system state protection
hardware. When chip enters debug mode, the CPU lockup reset will be ignored.

6.2.2.7 CPU Reset, CHIP Reset and MCU Reset

The CPU Reset means only Cortex®-M23 core is reset and all other peripherals remain the same status
after CPU reset. User can set the CPURST(SYS_IPRSTO[1]) to 1 to assert the CPU Reset signal.

The CHIP Reset is same with Power-on Reset. The CPU and all peripherals are reset and
BS(FMC_ISPCTL[1]) bit is automatically reloaded from CONFIGO setting. User can set the
CHIPRST(SYS_IPRSTOIO0]) to 1 to assert the CHIP Reset signal.

The MCU Reset is similar with CHIP Reset. The difference is that BS(FMC_ISPCTL[1]) will not be
reloaded from CONFIGO setting and keep its original software setting for booting from APROM or
LDROM. User can set the SYSRESETREQ(AIRCR[2]) to 1 to assert the MCU Reset.
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6.2.3 System Power Distribution
In this chip, power distribution is divided into four segments:
® Analog power from AVpp and AVss provides the power for analog components operation.

® Digital power from Vop and Vss supplies the power to the internal regulator which
provides a fixed 1.5V power for digital operation and I/O pins.

USB transceiver power from VBUS offers the power for operating the USB transceiver.

RTC power from regulator uninterrupted power domain provides, the power for RTC and
20 bytes backup registers.

Analog power (AVop) should be the same voltage level of the digital power (Vob). Figure 6.2-6 shows
the ower distribution of the M251/M252/M254/M256/M258 series.

5
Lo
[ )
5 c <
o Z o
w © | | o
¥ w S 8 <
> o X X o
Internal 32.768 kHz
R\‘igﬁtr;”:e 12:bitADC =10 | 5 cell crystal 10 Cell ] Vooio
g oscillator
12-bit DAC Temp. Sensor
AVDD }Ib r
AVss [ Analog
Comparator OPA RTC & i
20 bytes backup register ] Vbat
COM/SEG LCD| Capacitive |
driver Touch Sensing L L
VDR VVIBtAT RTC
(Low Voltage Reset, Brown-out T D(') .de POR/LVR
Detector) vider
38.4 kHz
Digital Logic SRAM Flash POR15 LIRC
Oscillator
LDO_CAP 15V 1 1 l SW_DPD 1 |
N - l 1 & 1
! 1 MHZ LCD 48 MHz 4 MHz
PLL Oscillat HIRC48 MIRC Power Management
1 scifator Oscillator Oscillator
USB 1.1
4~32 MHz Power GPIO except
XTLINPFR.3) == el PORS50 on 5V > 1.5V Regulator PHY 10 Cell {] PF.4~PF.6 and
XT1_OUT(PF.2) —— oscillator Control BC12 PA.0~PA.5
A
A
M251/M252/M254/M256/M258
Power Distribution 0 0O
8 s 3
> g >

Figure 6.2-6 NuMicro® M251/M252/M254/M256/M258 Series Power Distribution Diagram

6.2.4 Power Modes and Wake-up Sources
The M251/M252/M254/M256/M258 series has a power manager unit to support several operating
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modes for saving power. Table 6.2-2 lists all power modes in the M251/M252/M254/M256/M258 series.

Mode CPU Operating Maximum LDO_CAP(V) Clock Disable
Speed ( MHz)
Normal mode 48 15 All clocks are disabled by control register.
Idle mode CPU enters Sleep mode 15 Only CPU clock is disabled.
Power-down mode CPU enters Deep Sleep mode 15 Most clocks are disabled except LIRC/LXT, and

only RTC/WDT/Timer/UART peripheral clocks
still enable if their clock sources are selected as

LIRC/LXT.
Fast wake up Power- CPU enters Sleep mode 15 Most clocks are disabled except LIRC/LXT, and
down mode (FWPD) only RTC/WDT/Timer/UART peripheral clocks
still enable if their clock sources are selected as
LIRC/LXT.
Deep Power-down Power off 15 Only LIRC/LXT still enable for RTC function and
mode wake-up timer usage
(DPD)

Table 6.2-2 Power Mode Table

There are different power mode entry settings. Each power mode has different entry setting and leaving
condition. Table 6.2-3 shows the entry setting for each power mode. When chip power-on, chip is
running ar normal mode. User can enter each mode by setting SLEEPDEEP (SCRI[2]), PDEN
(CLK_PWRCTL:[7]) and PDMSEL (CLK_PMUCTL[2:0]) and execute WFI instruction.

Register/Instruction SLEEPDEEP |PDEN PDMSEL CPU Run WFI Instruction
Mode (SCR[2]) (CLK_PWRCTL[7]) |(CLK_PMUCTL[2:0])

Normal mode 0 0 0 NO

Idle mode 0 0 0 YES

(CPU enters Sleep mode)

Power-down mode 1 1 0 YES
(CPU enters Deep Sleep mode)

Fast wake up Power-down mode 1 1 2 YES
(FWPD)
Deep Power-down mode 1 1 6 YES

(CPU enters Sleep mode)

Table 6.2-3 Power Mode Difference Table

There are several wake-up sources in Idle mode and Power-down mode. Table 6.2-4 lists the available
clocks for each power mode.

Power Mode Normal Mode Idle Mode Power-Down Mode

Definition CPU is in active state CPU is in sleep state CPU is in sleep state and all

clocks stop except LXT and
LIRC. SRAM content retended.

Entry Condition Chip is in normal mode after [CPU executes WFI instruction. |CPU sets sleep mode enable
system reset released and power down enable and
executes WFI instruction.

Wake-up Sources N/A All interrupts RTC, WDT, I2C, Timer, UART,
BOD, GPIO, EINT, USCI,

Dec. 20, 2022 Page 273 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

USBD and ACMP

Available Clocks

All All except CPU clock LXT and LIRC

After Wake-up

N/A CPU back to normal mode CPU back to normal mode

Table 6.2-4 Power Mode Difference Table

POR Reset
nReset Pin
WDT reset
CHIP reset
LVR
BOD reset
Lockup reset
System reset

CPU executes WFI

Fast wake up

Deep Power-down Mode Power-down Mode

Power-down Mode

CPU Clock OFF CPU Clock OFF
CPU Clock OFF
HXT, MIRC, HIRC, PCLK OFF HXT, MIRC, HIRC, PCLK OFF HXT, MIRC, H?(rfac, PCLK OFF
LXT, LIRC ON LXT, LIRC ON LXT, LIRC ON
Flash Halt Flash Halt

. Flash Halt .

Power Level 0
CPU Clock ON
HXT, MIRC, HIRC, LXT, LIRC, HCLK,

Power Level 3
CPU Clock ON
LXT, LIRC, HCLK and PCLK ON
Flash ON

CPU executes WFI

Interrupts occur Interrupts occur

Idle Mode (PLO)
CPU Clock OFF
HXT, MIRC, HIRC, PCLK ON
LXT, LIRC ON
Flash ON

Idle Mode (PL3)
CPU Clock OFF
LXT, LIRC and PCLK ON
Flash Halt
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Normal Mode Idle Mode Power-Down Mode PD DPD

HXT (4~32 MHz XTL) ON ON Halt Halt

MIRC (4 MHz OSC) ON ON ON/OFF* Halt

HIRC48 (48 MHz OSC) ON ON Halt Halt
LXT (32768 Hz XTL) ON ON ON/OFF2 ON/OFF?
LIRC (38.4 kHz OSC) ON ON ON/OFF3® ON/OFF?®

OSCLCD (1.2 MHz OSC) ON ON ON/OFF Halt

PLL ON/OFF ON/OFF Halt Halt

LDO ON ON ON OFF

CPU ON Halt Halt Halt

HCLK/PCLK ON ON Halt Halt

SRAM retention ON ON ON OFF

FLASH ON ON Halt Halt

GPIO ON ON Halt Halt

PDMA ON ON Halt Halt

TIMER ON ON ON/OFF* Halt

PWM ON ON Halt Halt

WDT ON ON ON/OFF® Halt

WWDT ON ON Halt Halt
RTC ON ON ON/OFF8 ON/OFF®

UART ON ON ON/OFF’ Halt

SC ON ON Halt Halt

UscClI ON ON Halt Halt

12C ON ON Halt Halt

SPI ON ON Halt Halt

UsSBD ON ON Halt Halt

ADC ON ON Halt Halt

ACMP ON ON Halt Halt

Touch Key ON ON ON/OFF OFF

LCD ON ON ON/OFF OFF

Table 6.2-5 Clocks in Power Modes

Notes:
1. If LCD Charge Pump clock source is selected as MIRC or Touch Key is scanning.
2. LXT (32768 Hz XTL) ON or OFF depends on SW setting in normal mode.
3. LIRC (38.4 kHz OSC) ON or OFF depends on S/W setting in normal mode.
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Wake-up sources in Power-down mode:

If TIMER clock source is selected as LIRC/LXT and LIRC/LXT is on.
If WDT clock source is selected as LIRC and LIRC is on.
If RTC clock source is selected as LXT and LXT is on.

If UART clock source is selected as LXT and LXT is on.

RTC, WDT, I2C, Timer, UART, USCI, BOD, GPIO, USBD, and ACMP.

After chip enters power down, the following wake-up sources can wake chip up to normal mode. Table
6.2-5 ists the condition about how to enter Power-down mode again for each peripheral.

*User needs to wait this condition before setting PDEN(CLK_PWRCTL[7]) and execute WFI to enter
Power-down mode.

Power-Down Mode

Wake-U
2 Wake-Up Condition System Can Enter Power-Down Mode Again Condition*
Source PD
DPD
FWKPD
BOD Browr};]?e“rtﬂ%ettecmr Y N |After software writes 1 to clear BODIF (SYS_BODCTL[4]).
Y N After software writes 1 to clear LVRF (SYS_RSTSTS[3])

LVR LVR Reset N v After software writes 1 to CLRWK (CLK_PMUSTS[31] to clear

LVRWK (CLK_PMUSTSJ[12]) when DPD mode is entered.
INT External Interrupt Y N After software write 1 to clear the Px_INTSRCIn] bit.

GPIO GPIO Interrupt Y N After software write 1 to clear the Px_INTSRCIn] bit.
GPIO(PC.0) Rising or falling edge N v PINWKO(CLK_PMUSTSJ0]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.

GPIO(PB.0) Rising or falling edge N v PINWK1(CLK_PMUSTSJ3]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.
GPIO(PB.2) Rising or falling edge N Y PINWK2(CLK_PMUSTS[4]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.
GPIO(PB.12) | Rising or falling edge N v PINWK3(CLK_PMUSTSI5]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.
GPIO(PF.6) Rising or falling edge N v PINWK4(CLK_PMUSTSI6]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.
TIMER Timer Interrupt v N After software writes 1 to clear TWKF (TIMERX_INTSTS[1]) and
P TIF (TIMERX_INTSTS[O0]).
Wakeup timer| Wakeup by wake-up N v TMRWK (CLK_PMUSTSJ1)) is cleared when SPD or DPD mode
timer time-out is entered.
WDT WDT Interrupt v N After software writes 1 to clear WKF (WDT_CTL[5]) (Write
Protect).
RTC Alarm Interrupt Y N After software writes 1 to clear ALMIF (RTC_INTSTS|O]).
Time Tick Interrupt Y N After software writes 1 to clear TICKIF (RTC_INTSTS[1]).
RT i i
C Wakeup by RTC alarm N v RTCWK (CLK_PMUSTSJ[2]) is cleared when DPD mode is
entered.
Wakeup by RTC tick N Y RTCWK (CLK_PMUSTSJ[2]) is cleared when DPD mode is
time entered.
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Wakeup by tamper N v RTCWK (CLK_PMUSTSJ2]) is cleared when DPD mode is
event entered.
UART nCTS wake-up Y N After software writes 1 to clear CTSWKF (UARTx_WKSTSJ0]).
Incoming Data wake-up Y N After software writes 1 to clear DATWKF (UARTx_WKSTS[1]).
Received FIFO .
Threshold Wake-up Y N After software writes 1 to clear RFRTWKF (UARTx_WKSTS[2]).
RS-485 AAD Mode v N After  software  writes 1 to clear RS485WKF
Wake-up (UARTX_WKSTS[3]).
Received FIFO
Threshold Time-out Y N After software writes 1 to clear TOUTWKF (UARTX_WKSTS[4]).
Wake-up
CTS Toggle Y N After software writes 1 to clear WKF (UUART_WKSTS[0]).
USCI UART
Data Toggle Y N After software writes 1 to clear WKF (UUART_WKSTS[0]).
Data toggle Y N After software writes 1 to clear WKF (UI2C_WKSTS[0]).
USCI I’)C After  software writes 1 to clear WKAKDONE
Address match Y N (UI2C_PROTSTS[16], and then writes 1 to clear WKF
(UI2C_WKSTSJ[0]).
USCI SPI SS Toggle Y N After software writes 1 to clear WKF (USPI_WKSTSJ[0]).
I’C Address match wake-u v N After software writes 1 to clear WKAKDONE (12C_WKSTS[1]).
P Then software writes 1 to clear WKIF(12C_WKSTS[0]).
USBD Remote Wake-up Y N After software writes 1 to clear BUSIF (USBD_INTSTSIO]).
ACMP Comparator Power- v N After software writes 1 to clear WKIFO (ACMP_STATUSJ8]) and
Down Wake-Up Interrupt WKIF1 (ACMP_STATUS|9)).
TK After software writes 1 to clear TKIFx,x=0~16 (TK_STA[24:8])
touched Interrupt SCIF(TK_STA[1])

Table 6.2-6 Condition of Entering Power-down Mode Again

6.2.5 Chip Bus Matrix

The M251/M252/M254/M256/M258 series provides 4G-byte addressing space. The memory locations
assigned to each on-chip controllers are shown in Table 6.2-7. The detailed register definition, memory
space, and programming will be described in the following sections for each on-chip peripheral. The
M251/M252/M254/M256/M258 series only supports little-endian data format.

6.2.6 System Memory Map

The M251/M252/M254/M256/M258 series provides 4G-byte addressing space. The memory locations
assigned to each on-chip controllers are shown in Table 6.2-7. The detailed register definition, memory
space, and programming will be described in the following sections for each on-chip peripheral. The
M251/M252/M254/M256/M258 series only supports little-endian data format.

Address Space Token Controllers

Flash and SRAM Memory Space

0x0000_0000 — 0x0003_FFFF FLASH_BA FLASH Memory Space (256 Kbytes)

0x2000_0000 — 0x2000_7FFF SRAMO_BA SRAM Memory Space (32 Kbytes)
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0x6000_0000 — OX6FFF_FFFF

EXTMEM_BA

External Memory Space (256 Mbytes)

Peripheral Controllers Space (0x4000_0000 — 0x400F_F

FFF)

0x4000_0000 — 0x4000_O01FF SYS_BA System Control Registers

0x4000_0200 — 0x4000_02FF CLK_BA Clock Control Registers

0x4000_0300 — 0x4000_03FF NMI_BA NMI Control Registers

0x4000_4000 — 0x4000_4FFF GPIO_BA GPIO Control Registers

0x4000_8000 — 0x4000_8FFF PDMA_BA Peripheral DMA Control Registers
0x4000_CO000 — 0x4000_CFFF FMC_BA Flash Memory Control Registers
0x4001_0000 — 0x4001_OFFF EBI_BA External Bus Interface Control Registers
0x4003_1000 — 0x4003_1FFF CRC_BA CRC Generator Registers

APB Controllers Space (0x4000_0000 ~ 0x400F_FFFF)

0x4004_0000 — 0x4004_OFFF WDT_BA Watchdog Timer Control Registers
0x4004_1000 — 0x4004_1FFF RTC_BA Real Time Clock (RTC) Control Register
0x4004_3000 — 0x4004_3FFF EADC_BA Enhanced Analog-Digital-Converter (EADC) Control Registers
0x4004_5000 — 0x4004_5FFF ACMPO1_BA Analog Comparator 0/ 1 Control Registers
0x4004_6000 — 0x4004_6FFF OPA_BA OP Amplifier Control Registers
0x4004_7000 — 0x4004_7FFF DAC_BA DAC Control Registers

0x4005_0000 — 0x4005_OFFF TMRO1_BA TimerO/Timerl Control Registers
0x4005_1000 — 0x4005_1FFF TMR23_BA Timer2/Timer3 Control Registers
0x4005_8000 — 0x4005_8FFF PWMO_BA PWMO Control Registers

0x4005_9000 — 0x4005_9FFF PWM1_BA PWM1 Control Registers

0x4005_A000 — 0x4005_AFFF BPWMO_BA BPWMO Control Registers
0x4005_B000 — 0x4005_BFFF BPWM1_BA BPWM1 Control Registers
0x4006_0000 — 0x4006_OFFF QSPIO_BA QSPIO Control Registers

0x4006_1000 — 0x4006_1FFF SPIO_BA SPI0 Control Registers

0x4007_0000 — 0x4007_OFFF UARTO_BA UARTO Control Registers

0x4007_1000 — 0x4007_1FFF UART1_BA UART1 Control Registers

0x4007_2000 — 0x4007_2FFF UART2_BA UART2 Control Registers

0x4008_0000 — 0x4008_OFFF 12C0O_BA 12C0 Control Registers

0x4008_1000 — 0x4008_1FFF 12C1_BA 12C1 Control Registers

0x4009_0000 — 0x4009_OFFF SCO0_BA Smartcard Host 0 Control Registers
0x400B_B000 — 0x400B_BFFF SLCD_BA SLCD Device Control Register
0x400C_0000 — 0x400C_OFFF USBD_BA USB Device Control Register
0x400C_2000 — 0x400C_2FFF TK_BA TK Control Register

0x400C_3000 — 0x400C_3FFF PSIO_BA PSIO Control Register
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0x400D_0000 — 0x400D_OFFF USCIO_BA USCIO Control Registers
0x400D_1000 — 0x400D_1FFF USCI1_BA USCI1 Control Registers
0x400D_2000 — 0x400D_2FFF USCI2_BA USCI2 Control Registers

System Controllers Space (0OXEO00_E000 ~ OXEO00_EFFF)

0xXE000_E010 — OXEOOO_EOFF SCS_BA System Timer Control Registers
0xXEO000_E100 — OXEOO00_ECFF SCS_BA External Interrupt Controller Control Registers
0xEO00_EDOO — OXEOOO_EDS8F SCS_BA System Control Registers

Table 6.2-7 Address Space Assignments for On-Chip Controllers
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6.2.7 SRAM Memory Orginization

The M251/M252/M254/M256/M258 series supports embedded SRAM with up to 32 Kbytes size.
® Supports up to 32 Kbytes SRAM
® Supports byte /half word /word write
®  Supports oversize response error

Table 6.2-9 shows the M251/M252/M254/M256/M258 series SRAM organization. The address between
0x2000_8000 to Ox3FFF_FFFF is illegal memory space and chip will enter hardfault if CPU accesses
these illegal memory addresses.

OX3FFF_FFFF

Reserved

Reserved
Reserved
Reserved

512MB

0x2000_8000

32K byte
SRAM bank0

0x2000_4000
0x2000_2000

16K byte 0x2000_1000

SRAM bank0 8K byte
SRAM bank0 4K byte
SRAM bank0

0x2000_0000

32K byte device 16K byte device 8K byte device 4K byte device

Figure 6.2-8 SRAM Memory Organization
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6.2.8 IRC Auto Trim

This chip supports auto-trim function: the HIRC trim (48 MHz RC oscillator) and MIRC trim (4.032 MHz
RC oscillator), according to the accurate LXT (32.768 kHz crystal oscillator) or internal USB synchronous
mode, automatically gets accurate output frequency, 0.25 % deviation within all temperature ranges.

For instance, the system needs an accurate 4.032 MHz clock. In such case, if neither uses PLL as the
system clock source nor solders 32.768 kHz crystal in system, user has to set REFCKSEL
(SYS_MIRCTRIMCTLJ[10] reference clock selection) to “1”, set FREQSEL (SYS_MIRCTRIMCTL[1:0]
trim frequency selection) to “10”, and the auto-trim function will be enabled. Interrupt status bit
FREQLOCK (SYS_MIRCTRIMSTS[0] MIRC frequency lock status) “1” indicates the MIRC output
frequency is accurate within 0.25% deviation.

In HIRC case, the system needs an accurate 48 MHz clock. In such case, if neither uses PLL as the
system clock source nor solders 32.768 kHz crystal in system, user has to set REFCKSEL
(SYS_HIRCTRIMCTL[10] reference clock selection) to “1”, set FREQSEL (SYS_HIRCTRIMCTL[1:0]
trim frequency selection) to “10”, and the auto-trim function will be enabled. Interrupt status bit
FREQLOCK (SYS_HIRCTRIMSTS[0] HIRC frequency lock status) “1” indicates the HIRC output
frequency is accurate within 0.25% deviation.

HIRC trim and MIRC trim can only work properly when the clock sources are stable. When the RC clock
or the reference clock is not stable or the system goes into power down, HIRC trim and MIRC trim need
to wait until the clock is stable or system wakes up, and then it can be enabled or will get a clock error
flag.

6.2.9 UARTO_TXD/USCIO_DATO Modulation with PWM

This chip supports UARTO_TXD/USCI_DATO to modulate with PWM channel. User can set
MODPWMSEL(SYS_MODCTL[7:4]) to select which PWMO channel to modulate with
UARTO_TXD/USCIO_DATO and set MODEN(SYS_MODCTL]OQ]) to enable modulation function.

PWMO_CHx
UARTO_TXD/USCIO_DATO

MODH=0 B
MODH=1

Figure 6.2-11 UARTO_TXD/USCIO_DATO Modulated with PWM Channel
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R: read only, W: write only, R/W: both read and write

M251/M252/M254/M256/M258 Series

Register Offset R/W |Description Reset Value
SYS Base Address:

SYS_BA = 0x4000_0000

SYS_PDID SYS_BA+0x00 R Part Device Identification Number Register OXXXXX_XXXX
SYS_RSTSTS SYS_BA+0x04 R/W |System Reset Status Register 0x0000_0043
SYS_IPRSTO SYS_BA+0x08 R/W |Peripheral Reset Control Register O 0x0000_0000
SYS_IPRST1 SYS_BA+0x0C R/W |Peripheral Reset Control Register 1 0x0000_0000
SYS_IPRST2 SYS_BA+0x10 R/W |Peripheral Reset Control Register 2 0x0000_0000
SYS_BODCTL SYS_BA+0x18 R/W |Brown-out Detector Control Register 0x000X_038X
SYS_IVSCTL SYS_BA+0x1C R/W [Internal Voltage Source Control Register 0x0000_0000
SYS_PORCTLO SYS_BA+0x24 R/W |Power-On-reset Controller Register 0 0x0000_0000

SYS_VREFCTL

SYS_BA+0x28

R/IW

Vgrer Control Register

0x0000_0000

SYS_GPA_MFPL

SYS_BA+0x30

R/W

GPIOA Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPA_MFPH

SYS_BA+0x34

R/IW

GPIOA High Byte Multiple Function Control Register

0x0000_0000

SYS_GPB_MFPL

SYS_BA+0x38

R/W

GPIOB Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPB_MFPH

SYS_BA+0x3C

R/W

GPIOB High Byte Multiple Function Control Register

0x0000_0000

SYS_GPC_MFPL

SYS_BA+0x40

R/W

GPIOC Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPC_MFPH

SYS_BA+0x44

R/IW

GPIOC High Byte Multiple Function Control Register

0x0000_0000

SYS_GPD_MFPL

SYS_BA+0x48

R/W

GPIOD Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPD_MFPH

SYS_BA+0x4C

R/W

GPIOD High Byte Multiple Function Control Register

0x0000_0000

SYS_GPE_MFPL

SYS_BA+0x50

R/IW

GPIOE Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPE_MFPH

SYS_BA+0x54

R/W

GPIOE High Byte Multiple Function Control Register

0x0000_0000

SYS_GPF_MFPL

SYS_BA+0x58

R/W

GPIOF Low Byte Multiple Function Control Register

0x0000_00ee

SYS_GPF_MFPH

SYS_BA+0x5C

R/W

GPIOF High Byte Multiple Function Control Register

0x0000_0000

SYS_GPA_MFOS

SYS_BA+0x80

R/W

GPIOA Multiple Function Output Select Register

0x0000_0000

SYS_GPB_MFOS

SYS_BA+0x84

R/W

GPIOB Multiple Function Output Select Register

0x0000_0000

SYS_GPC_MFOS

SYS_BA+0x88

R/IW

GPIOC Multiple Function Output Select Register

0x0000_0000

SYS_GPD_MFOS

SYS_BA+0x8C

R/IW

GPIOD Multiple Function Output Select Register

0x0000_0000

SYS_GPE_MFOS

SYS_BA+0x90

R/W

GPIOE Multiple Function Output Select Register

0x0000_0000

SYS_GPF_MFOS

SYS_BA+0x94

R/W

GPIOF Multiple Function Output Select Register

0x0000_0000

Dec. 20, 2022

Page 282 of 1434

Rev 2.04




nuvoTon M251/M252/M254/M256/M258 Series

SYS_MODCTL SYS_BA+0xCO R/W [Modulation Control Register 0x0000_0000
SYS_SRAM_BISTCTL |SYS_BA+0xDO R/W |System SRAM BIST Test Control Register 0x0000_0000
SYS_SRAM_BISTSTS |SYS_BA+0xD4 R System SRAM BIST Test Status Register 0x00xx_00xx
SYS_HIRCTRIMCTL SYS_BA+0xF0 R/W |HIRC Trim Control Register 0x0008_0000
SYS_HIRCTRIMIEN SYS_BA+0xF4 R/W [HIRC Trim Interrupt Enable Register 0x0000_0000
SYS_HIRCTRIMSTS SYS_BA+0xF8 R/W [HIRC Trim Interrupt Status Register 0x0000_0000
SYS_REGLCTL SYS_BA+0x100 [R/W |Register Lock Control Register 0x0000_0000
SYS_MIRCTRIMCTL SYS_BA+0x104 [|R/W |MIRC Trim Control Register 0x0008_0010
SYS_MIRCTRIMIEN SYS_BA+0x108 |R/W [MIRC Trim Interrupt Enable Register 0x0000_0000
SYS_MIRCTRIMSTS SYS_BA+0x10C [R/W |MIRC Trim Interrupt Status Register 0x0000_0000
SYS_PORCTL1 SYS_BA+0x1EC [R/W |Power-On-reset Controller Register 1 0x0000_0000
SYS_PLCTL SYS_BA+0x1F8 |R/W |Power Level Control Register 0x0000_0000
SYS_PLSTS SYS_BA+0x1FC |R/W [Power Level Status Register 0x0000_000X
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6.2.11 Register Description

Part Device Identification Number Reqister (SYS PDID)

Register Offset R/W |Description Reset Value
SYS_PDID SYS_BA+0x00 R Part Device Identification Number Register OXXXXX_XXXX
[1] Every part number has a unique default reset value.
&L 30 29 28 27 26 25 24
PDID
23 22 21 20 19 18 17 16
PDID
15 14 13 12 11 10 9 8
PDID
7 6 5 4 S 2 1 0
PDID

Bits |Description

Part Device Identification Number (Read Only)
[31:0]|PDID

This register reflects device part number code. Software can read this register to identify which device is used.
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System Reset Status Reqgister (SYS RSTSTS)

This register provides specific information for software to identify this chip’s reset source from last

operation.
Register Offset R/W  |Description Reset Value
SYS_RSTSTS SYS_BA+0x04 R/W  |System Reset Status Register 0x0000_0043
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved VBATLVRF CPULKRF
7 6 5) 4 3 2 1 0
CPURF PMURF SYSRF BODRF LVRF WDTRF PINRF PORF
Bits |Description
[31:10]|Reserved |Reserved.
Vear LVR Reset Flag
The Vgar LVR reset flag is set by the “Reset Signal” from the Vgar Low Voltage Reset Controller to indicate
the previous reset source.
(9] VBATLVRF 0 = No reset from Vgar LVR.
1 = Vgar LVR controller had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.
CPU Lockup Reset Flag
0 = No reset from CPU lockup happened.
[8] CPULKRF |1 = The Cortex®-M23lockup happened and chip is reset.
Note: Write 1 to clear this bit to 0.
Note 2: When CPU lockup happened under ICE is connected, This flag will set to 1 but chip will not reset.
CPU Reset Flag
The CPU reset flag is set by hardware if software writes CPURST (SYS_IPRSTO[1]) 1 to reset Cortex®-
M23Core and Flash Memory Controller (FMC).
7] CPURF 0 = No reset from CPU.
1 = The Cortex®-M23 Core and FMC are reset by software setting CPURST to 1.
Note: Write 1 to clear this bit to 0.
PMU Reset Flag,
The PMU reset flag is set by any reset signal when MCU is in power down state.
[6] PMURF 0 = No reset in power down state.
1 = Any reset signal happens in power down state.
Note: Write 1 to clear this bit to 0.
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Bits

Description

(5]

SYSRF

System Reset Flag

The system reset flag is set by the “Reset Signal” from the Cortex®M23Core to indicate the previous reset
source.

0 = No reset from Cortex®-M23.

1 = The Cortex®- M23 had issued the reset signal to reset the system by writing 1 to the bit
SYSRESETREQ(AIRCRI[2], Application Interrupt and Reset Control Register, address = OXEOOOEDOC) in
system control registers of Cortex®-M23core.

Note: Write 1 to clear this bit to 0.

(4]

BODRF

BOD Reset Flag

The BOD reset flag is set by the “Reset Signal” from the Brown-Out Detector to indicate the previous reset
source.

0 = No reset from BOD.
1 = The BOD had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.

(3]

LVRF

LVR Reset Flag

The LVR reset flag is set by the “Reset Signal” from the Low Voltage Reset Controller to indicate the
previous reset source.

0 = No reset from LVR.
1 = LVR controller had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.

(2]

WDTRF

WDT Reset Flag

The WDT reset flag is set by the “Reset Signal” from the Watchdog Timer or Window Watchdog Timer to
indicate the previous reset source.

0 = No reset from watchdog timer or window watchdog timer.
1 = The watchdog timer or window watchdog timer had issued the reset signal to reset the system.
Note 1: Write 1 to clear this bit to 0.

Note 2: Watchdog Timer register RSTF(WDT_CTL[2]) bit is set if the system has been reset by WDT time-
out reset. Window Watchdog Timer register WWDTRF(WWDT_STATUS[1]) bit is set if the system has
been reset by WWDT time-out reset.

(1]

PINRF

NRESET Pin Reset Flag

The nRESET pin reset flag is set by the “Reset Signal” from the nRESET Pin to indicate the previous reset
source.

0 = No reset from nRESET pin.
1 =Pin nRESET had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.

0]

PORF

POR Reset Flag

The POR reset flag is set by the “Reset Signal” from the Power-on Reset (POR) Controller or bit CHIPRST
(SYS_IPRSTO[0]) to indicate the previous reset source.

0 = No reset from POR or CHIPRST.
1 = Power-on Reset (POR) or CHIPRST had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.
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Peripheral Reset Control Register 0 (SYS IPRSTO0)

Register Offset R/W |Description Reset Value
SYS_IPRSTO SYS_BA+0x08 R/W  |Peripheral Reset Control Register O 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CRYPTRST Reserved
7 6 5 4 3 2 1 0
CRCRST Reserved EBIRST PDMARST CPURST CHIPRST

Bits |Description

[31:13]|Reserved |Reserved.

CRYPTO Controller Reset (Write Protect)

Setting this bit to 1 will generate a reset signal to the CRYPTO controller. User needs to set this bit to 0 to
release from the reset state.

(12] |CRYPTRST 0 = CRYPTO controller normal operation.
1 = CRYPTO controller reset.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[11:8] |Reserved |Reserved.

CRC Calculation Controller Reset (Write Protect)

Setting this bit to 1 will generate a reset signal to the CRC calculation controller. User needs to set this bit
to O to release from the reset state.

(7] CRCRST 0 = CRC calculation controller normal operation.
1 = CRC calculation controller reset.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[6:4] |Reserved |Reserved.

EBI Controller Reset (Write Protect)

Setting this bit to 1 will generate a reset signal to the EBI. User needs to set this bit to 0 to release from the
reset state.

(3l EBIRST 0 = EBI controller normal operation.
1 = EBI controller reset.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

PDMA Controller Reset (Write Protect)

Setting this bit to 1 will generate a reset signal to the PDMA. User needs to set this bit to O to release from
reset state.

2l PDMARST 0 = PDMA controller normal operation.
1 = PDMA controller reset.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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Processor Core One-shot Reset (Write Protect)

Setting this bit will only reset the processor core and Flash Memory Controller(FMC), and this bit will

automatically return to 0 after the 2 clock cycles.

[1] CPURST _ .
0 = Processor core normal operation.

1 = Processor core one-shot reset.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

Chip One-shot Reset (Write Protect)

Setting this bit will reset the whole chip, including Processor core and all peripherals, and this bit will
automatically return to 0 after the 2 clock cycles.

The CHIPRST is same as the POR reset, all the chip controllers is reset and the chip setting from Flash
are also reload.

(0] CHIPRST oy the difference between CHIPRST and SYSRESETREQ(AIRCR[2]), please refer to section 6.2.2
0 = Chip normal operation.

1 = Chip one-shot reset.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.

Note 2: Reset by power on reset
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Peripheral Reset Control Register 1 (SYS IPRST1)

Setting these bits 1 will generate asynchronous reset signals to the corresponding module controller.
Users need to set these bits to 0 to release corresponding module controller from reset state.

Register Offset R/W |Description Reset Value
SYS_IPRST1 SYS_BA+0x0C R/W  |Peripheral Reset Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved EADCRST USBDRST Reserved
23 22 21 20 19 18 17 16
Reserved UART3RST UART2RST UARTI1RST UARTORST
15 14 13 12 11 10 9 8
Reserved SPI1IRST SPIORST QSPIORST Reserved I2C1RST I12CORST
7 6 5 4 3 2 1 0
ACMPO1RST Reserved TMR3RST TMR2RST TMR1RST TMRORST GPIORST Reserved
Bits Description
[31:29] Reserved Reserved.
EADC Controller Reset
[28] EADCRST 0 = EADC controller normal operation.
1 = EADC controller reset.
USBD Controller Reset
[27] USBDRST 0 = USBD controller normal operation.
1 = USBD controller reset.
[26:20] Reserved Reserved.
UART3 Controller Reset
[19] UART3RST 0 = UART3 controller normal operation.
1 = UARTS3 controller reset.
UART?2 Controller Reset
[18] UART2RST 0 = UART?2 controller normal operation.
1 = UART2 controller reset.
UART1 Controller Reset
[17] UART1RST 0 = UARTZ1 controller normal operation.
1 = UART1 controller reset.
UARTO Controller Reset
[16] UARTORST 0 = UARTO controller normal operation.
1 = UARTO controller reset.
[15] Reserved Reserved.
SPI1 Controller Reset
[14] SPI1IRST .
0 = SPI1 controller normal operation.
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1 = SPI1 controller reset.

SPI0 Controller Reset
[13] SPIORST 0 = SPIO0 controller normal operation.
1 = SPIO controller reset.

QSPIO Controller Reset
[12] QSPIORST 0 =QSPIO0 controller normal operation.
1 = QSPIO controller reset.

[11:10] Reserved Reserved.

12C1 Controller Reset
[9] 12C1RST 0 = 12C1 controller normal operation.
1 =12C1 controller reset.

12C0 Controller Reset
[8] I2CORST 0 = 12CO0 controller normal operation.
1 =12CO0 controller reset.

Analog Comparator 0/1 Controller Reset
[7] ACMPO1RST 0 = Analog Comparator 0/1 controller normal operation.
1 = Analog Comparator 0/1 controller reset.

[6] Reserved Reserved.

Timer3 Controller Reset
[5] TMR3RST 0 = Timer3 controller normal operation.
1 = Timer3 controller reset.

Timer2 Controller Reset
[4] TMR2RST 0 = Timer2 controller normal operation.
1 = Timer2 controller reset.

Timerl Controller Reset
[3] TMR1RST 0 = Timerl controller normal operation.
1 = Timerl controller reset.

Timer0 Controller Reset
[2] TMRORST 0 = TimerO controller normal operation.
1 = TimerO controller reset.

GPIO Controller Reset
[1] GPIORST 0 = GPIO controller normal operation.
1 = GPIO controller reset.

[0] Reserved Reserved.
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Peripheral Reset Control Register 2 (SYS IPRST2)

Setting these bits to 1 will generate asynchronous reset signals to the corresponding module controller.
Users need to set these bits to 0 to release corresponding module controller from reset state.

Register Offset R/W |Description Reset Value
SYS_IPRST2 SYS_BA+0x10 R/W |Peripheral Reset Control Register 2 0x0000_0000
31 30 29 28 27 26 25 24
PSIORST OPARST Reserved
23 22 21 20 19 18 17 16
Reserved BPWM1RST BPWMORST PWM1RST PWMORST
15 14 13 12 11 10 9 8
TKRST SLCDRST Reserved DACRST Reserved USCI2RST USCI1IRST USCIORST
7 6 5 4 3 2 1 0
Reserved SCORST
Bits Description
[31] PSIORST PSIORST
OP Amplifier Controller Reset
[30] OPARST 0 = OPA controller normal operation.
1 = OPA controller reset.
[29:20] Reserved Reserved.
BPWML1 Controller Reset
[19] BPWM1RST 0 = BPWML1 controller normal operation.
1 = BPWML1 controller reset.
BPWMO Controller Reset
[18] BPWMORST 0 = BPWMO controller normal operation.
1 = BPWMO controller reset.
PWM1 Controller Reset
[17] PWM1RST 0 = PWM1 controller normal operation.
1 = PWM1 controller reset.
PWMO Controller Reset
[16] PWMORST 0 = PWMO controller normal operation.
1 = PWMO controller reset.
Touch Key Controller Reset
[15] TKRST 0 = Touch Key controller normal operation.
1 = Touch Key controller reset.
SLCD Controller Reset
[14] SLCDRST 0 = Segment LCD controller normal operation.
1 = Segment LCD controller reset.
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[13] Reserved Reserved.

DAC Controller Reset
[12] DACRST 0 = DAC controller normal operation.
1 = DAC controller reset.

[11] Reserved Reserved.

USCI2 Controller Reset
[10] USCI2RST 0 = USCI2 controller normal operation.
1 = USCI2 controller reset.

USCI1 Controller Reset
[9] USCI1RST 0 = USCI1 controller normal operation.
1 = USCI1 controller reset.

USCIO Controller Reset
[8] USCIORST 0 = USCIO0 controller normal operation.
1 = USCIO controller reset.

[7:1] Reserved Reserved.

SCO Controller Reset
[0] SCORST 0 = SCO controller normal operation.
1 = SCO controller reset.
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Brown-out Detector Control Register (SYS BODCTL)

Partial of the SYS_BODCTL control registers values are initiated by the Flash configuration and partial
bits are write-protected bit.

Register Offset R/W |Description Reset Value
SYS_BODCTL SYS_BA+0x18 R/W  |Brown-out Detector Control Register 0x000X_038X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved BODVL
15 14 13 12 11 10 9 8
Reserved LVRDGSEL Reserved BODDGSEL
7 6 5) 4 3 2 1 0
LVREN BODOUT BODLPM BODIF BODRSTEN Reserved BODEN

Bits |Description

[31:19]|Reserved |Reserved.

Brown-out Detector Threshold Voltage Selection (Write Protect)

The default value is set by Flash controller user configuration register CBOV (CONFIGO [23:21]).
000 = Reserved.

001 = Brown-Out Detector threshold voltage is 1.8V.

010 = Brown-Out Detector threshold voltage is 2.0V.

011 = Brown-Out Detector threshold voltage is 2.4V.

[18:16]|BODVL .
100 = Brown-Out Detector threshold voltage is 2.7V.

101 = Brown-Out Detector threshold voltage is 3.0V.

110 = Brown-Out Detector threshold voltage is 3.7V.

111 = Brown-Out Detector threshold voltage is 4.4V.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
Note: Reset by power on reset.

[15] Reserved [Reserved.

LVR Output De-glitch Time Select (Write Protect)

000 = Without de-glitch function.

001 =4 MIRC clock (4 MHz), 1 us.

010 = 8 MIRC clock (4 MHz), 2 us.

011 =16 MIRC clock (4 MHz), 4 us.

[14:12]|LVRDGSEL |100 = 32 MIRC clock (4 MHz), 8 us.

101 = 64 MIRC clock (4 MHz), 16 us.

110 = 128 MIRC clock (4 MHz), 32 us.

111 = 256 MIRC clock (4 MHz), 64 us.

Note: These bits are write protected. Refer to the SYS_REGLCTL register.
Note: The MIRC enabled automatically when LVRDGSEL is not 000 and LVREN is 1.
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Bits |Description

[11] |Reserved [Reserved.

Brown-out Detector Output De-glitch Time Select (Write Protect)

000 = BOD output is sampled by LIRC.

001 = 4 system clock (HCLK).

010 = 8 system clock (HCLK).

011 = 16 system clock (HCLK).

100 = 32 system clock (HCLK).

101 = 64 system clock (HCLK).

110 = 128 system clock (HCLK).

111 = 256 system clock (HCLK).

Note: These bits are write protected. Refer to the SYS_REGLCTL register.

[10:8] |BODDGSEL

Low Voltage Reset Enable Bit (Write Protect)

The LVR function resets the chip when the input power voltage is lower than LVR circuit setting. LVR
function is enabled by default.

0 = Low Voltage Reset function Disabled.
[7] LVREN 1 = Low Voltage Reset function Enabled.

Note 1: After enabling the bit, the LVR function will be active with 3ms delay for LVR output stable
(default).

Note 2: For BOD low power mode to be active, this bit must be set to 1.
Note 3: This bit is write protected. Refer to the SYS_REGLCTL register.

Brown-out Detector Output Status

0 = Brown-out Detector output status is 0.

It means the detected voltage is higher than BODVL setting or BODEN is 0.
1 = Brown-out Detector output status is 1.

It means the detected voltage is lower than BODVL setting. If the BODEN is 0, BOD function disabled,
this bit always responds 0000.

6] |BODOUT

Brown-out Detector Low Power Mode (Write Protect)
0 = BOD operate in normal mode (default).
1 = BOD Low Power mode Enabled.

(8] BODLPM  |Note 1: The BOD consumes about 100uA in normal mode, the low power mode can reduce the current to
about 1/10 but slow the BOD response.

Note 2: For BOD low power mode to be active, LVREN must be setto 1
Note 3: This bit is write protected. Refer to the SYS_REGLCTL register.

Brown-out Detector Interrupt Flag

0 = Brown-out Detector does not detect any voltage draft at Vpp down through or up through the voltage of
BODVL setting.

[4] BODIF 1 = When Brown-out Detector detects the Vpp, is dropped down through the voltage of BODVL setting or
the Vpp is raised up through the voltage of BODVL setting, this bit is set to 1 and the brown-out interrupt is
requested if brown-out interrupt is enabled.

Note: Write 1 to clear this bit to 0.
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Bits |Description

Brown-out Reset Enable Bit (Write Protect)

The default value is set by Flash controller user configuration register CBORST(CONFIG0[20]) bit.
0 = Brown-out “INTERRUPT” function Enabled.

1 = Brown-out “RESET” function Enabled.

Note 1: While the Brown-out Detector function is enabled (BODEN high) and BOD reset function is
enabled (BODRSTEN high), BOD will assert a signal to reset chip when the detected voltage is lower
3] BODRSTEN [than the threshold (BODOUT high).

While the BOD function is enabled (BODEN high) and BOD interrupt function is enabled (BODRSTEN
low), BOD will assert an interrupt if BODOUT is high. BOD interrupt will keep till to the BODEN set to 0.
BOD interrupt can be blocked by disabling the NVIC BOD interrupt or disabling BOD function (set BODEN
low).

Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.
Note 3: Reset by power on reset.

[2:1] |Reserved [Reserved.

Brown-out Detector Enable Bit (Write Protect)

The default value is set by Flash controller user configuration register CBODEN (CONFIGO [19]).
0 = Brown-out Detector function Disabled.

[0] BODEN .
1 = Brown-out Detector function Enabled.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.

Note 2: Reset by power on reset.
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Internal Voltage Source Control Register (SYS IVSCTL)

Register Offset R/W |Description Reset Value
SYS_IVSCTL SYS_BA+0x1C R/W [Internal Voltage Source Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved VBATUGEN VTEMPEN

Bits |Description

[31:2]|Reserved |Reserved.

Vear Unity Gain Buffer Enable Bit

This bit is used to enable/disable Vgar unity gain buffer function.
0 = Vgar unity gain buffer function Disabled (default).

1 = Vpar Unity gain buffer function Enabled.

Note: After this bit is set to 1, the value of Vgar Unity gain buffer output voltage can be obtained from ADC
conversion result

1] [vBATUGEN

Temperature Sensor Enable Bit

This bit is used to enable/disable temperature sensor function.
[0] |VTEMPEN o
0 = Temperature sensor function Disabled (default).

1 = Temperature sensor function Enabled.
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Power-on Reset Controller Register 0 (SYS PORCTLO0)

Register Offset R/W |Description Reset Value
SYS_PORCTLO SYS_BA+0x24 R/W |Power-On-reset Controller Register O 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
PORMASK
7 6 5 4 3 2 1 0
PORMASK
Bits |Description
[31:16]|Reserved |Reserved.

[15:0] |PORMASK

Power-on Reset Mask Enable Bit (Write Protect)

When powered on, the POR circuit generates a reset signal to reset the whole chip function, but noise on
the power may cause the POR active again. User can mask internal POR signal to avoid unpredictable
noise to cause chip reset by writing 0x5AAS5 to this field.

The POR function will be active again when this field is set to another value or chip is reset by other reset
source, including:

nRESET, Watchdog, LVR reset, BOD reset, ICE reset command and the software-chip reset function.
Note: These bits are write protected. Refer to the SYS_REGLCTL register.
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Vrer_ Control Register (SYS VREFCTL)

Register Offset R/W Description Reset Value
SYS_VREFCTL SYS_BA+0x28 R/W Vrer Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved PRELOAD Reserved
7 6 5 4 3 2 1 0
Reserved IVREN IVRS
Bits |Description
[31:11]|Reserved [Reserved.

[10] |PRELOAD

Preload Enable Bit
0 = Preload Disabled (default).
1 = Preload Enabled.

Note: This bit is used to speed up charging external capacitor of Vger.If INT_VREF voltage is stable, this bit
has to be disabled.

[9:8] |Reserved

Reserved.

[7:4] |Reserved

Reserved.

Internal Voltage Reference Module Enable Bit (Write Protect)
0 = Internal voltage reference module Disabled.

[3] IVREN
1 = Internal voltage reference module Enabled.
Note: INT_VREF is only supported while package includes Vger pin with external capacitor.
Internal Voltage Reference Scale (Write Protect)
0 = Internal voltage reference(INT_VREF) set to 1.536V.
1 = Internal voltage reference(INT_VREF) set to 2.048V.
[2:0] |IVRS 2 = Internal voltage reference(INT_VREF) set to 2.56V.

3 = Internal voltage reference(INT_VREF) set to 3.072V.
4 = Internal voltage reference(INT_VREF) set to 4.096V.
Others = Reserved.

Dec. 20, 2022

Page 298 of 1434 Rev 2.04




nuvoTon M251/M252/M254/M256/M258 Series

GPIOA Low Byte Multiple Function Control Register (SYS GPA MFPL)

Register Offset R/W |Description Reset Value
SYS_GPA_MFPL SYS_BA+0x30 R/W |GPIOA Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PATMFP PAGMFP
23 22 21 20 19 18 17 16
PASMFP PA4MFP
15 14 13 12 11 10 9 8
PA3MFP PA2MFP
7 6 5 4 3 2 1 0
PA1MFP PAOMFP
Bits Description
[31:28] PA7MFP PA.7 Multi-function Pin Selection
[27:24] PAG6MFP PA.6 Multi-function Pin Selection
[23:20] PASMFP PA.5 Multi-function Pin Selection
[19:16] PA4AMFP PA.4 Multi-function Pin Selection
[15:12] PA3MFP PA.3 Multi-function Pin Selection
[11:8] PA2MFP PA.2 Multi-function Pin Selection
[7:4] PALIMFP PA.1 Multi-function Pin Selection
[3:0] PAOMFP PA.O Multi-function Pin Selection
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GPIOA High Byte Multiple Function Control Register (SYS GPA MFPH)

Register Offset R/W [Description Reset Value
SYS_GPA_MFPH SYS_BA+0x34 |R/W |GPIOA High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PA15MFP PA14MFP
23 22 21 20 19 18 17 16
PA13MFP PA12MFP
15 14 13 12 11 10 9 8
PA11MFP PA10MFP
7 6 5 4 3 2 1 0
PAOMFP PABMFP
Bits Description
[31:28] PA15MFP PA.15 Multi-function Pin Selection
[27:24] PA14MFP PA.14 Multi-function Pin Selection
[23:20] PA13MFP PA.13 Multi-function Pin Selection
[19:16] PA12MFP PA.12 Multi-function Pin Selection
[15:12] PA11MFP PA.11 Multi-function Pin Selection
[11:8] PA1OMFP PA.10 Multi-function Pin Selection
[7:4] PAOMFP PA.9 Multi-function Pin Selection
[3:0] PASMFP PA.8 Multi-function Pin Selection
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GPIOB Low Byte Multiple Function Control Register (SYS GPB MFPL)

Register Offset R/W |Description Reset Value
SYS_GPB_MFPL SYS_BA+0x38 R/W |GPIOB Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PB7MFP PB6MFP
23 22 21 20 19 18 17 16
PB5MFP PB4MFP
15 14 13 12 11 10 9 8
PB3MFP PB2MFP
7 6 5 4 3 2 1 0
PB1MFP PBOMFP
Bits Description
[31:28] PB7MFP PB.7 Multi-function Pin Selection
[27:24] PB6MFP PB.6 Multi-function Pin Selection
[23:20] PB5MFP PB.5 Multi-function Pin Selection
[19:16] PB4AMFP PB.4 Multi-function Pin Selection
[15:12] PB3MFP PB.3 Multi-function Pin Selection
[11:8] PB2MFP PB.2 Multi-function Pin Selection
[7:4] PB1MFP PB.1 Multi-function Pin Selection
[3:0] PBOMFP PB.0 Multi-function Pin Selection
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GPIOB High Byte Multiple Function Control Register (SYS GPB_ MFPH)

Register Offset R/W |Description Reset Value
SYS_GPB_MFPH SYS_BA+0x3C |R/W |GPIOB High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PB15MFP PB14MFP
23 22 21 20 19 18 17 16
PB13MFP PB12MFP
15 14 13 12 11 10 9 8
PB11MFP PB10MFP
7 6 5 4 3 2 1 0
PBOMFP PB8MFP
Bits Description
[31:28] PB15MFP PB.15 Multi-function Pin Selection
[27:24] PB14MFP PB.14 Multi-function Pin Selection
[23:20] PB13MFP PB.13 Multi-function Pin Selection
[19:16] PB12MFP PB.12 Multi-function Pin Selection
[15:12] PB11MFP PB.11 Multi-function Pin Selection
[11:8] PB1OMFP PB.10 Multi-function Pin Selection
[7:4] PBOMFP PB.9 Multi-function Pin Selection
[3:0] PB8MFP PB.8 Multi-function Pin Selection
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GPIOC Low Byte Multiple Function Control Register (SYS GPC MFPL)

Register Offset R/W |Description Reset Value
SYS_GPC_MFPL SYS_BA+0x40 |R/W |GPIOC Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PC7MFP PC6MFP
23 22 21 20 19 18 17 16
PC5MFP PC4AMFP
15 14 13 12 11 10 9 8
PC3MFP PC2MFP
7 6 5 4 3 2 1 0
PC1MFP PCOMFP
Bits Description
[31:28] PC7MFP PC.7 Multi-function Pin Selection
[27:24] PCEMFP PC.6 Multi-function Pin Selection
[23:20] PC5MFP PC.5 Multi-function Pin Selection
[19:16] PCAMFP PC.4 Multi-function Pin Selection
[15:12] PC3MFP PC.3 Multi-function Pin Selection
[11:8] PC2MFP PC.2 Multi-function Pin Selection
[7:4] PC1MFP PC.1 Multi-function Pin Selection
[3:0] PCOMFP PC.0 Multi-function Pin Selection
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GPIOC High Byte Multiple Function Control Register (SYS GPC MFPH)

Register Offset R/W |Description Reset Value
SYS_GPC_MFPH SYS_BA+0x44 |R/W |GPIOC High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PC15MFP PC14MFP
23 22 21 20 19 18 17 16
PC13MFP PC12MFP
15 14 13 12 11 10 9 8
PC11MFP PC10MFP
7 6 5 4 3 2 1 0
PCOMFP PC8MFP
Bits Description
[31:28] PC15MFP PC.15 Multi-function Pin Selection
[27:24] PC14MFP PC.14 Multi-function Pin Selection
[23:20] PC13MFP PC.13 Multi-function Pin Selection
[19:16] PC12MFP PC.12 Multi-function Pin Selection
[15:12] PC11MFP PC.11 Multi-function Pin Selection
[11:8] PC10MFP PC.10 Multi-function Pin Selection
[7:4] PCOMFP PC.9 Multi-function Pin Selection
[3:0] PC8MFP PC.8 Multi-function Pin Selection
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GPIOD Low Byte Multiple Function Control Register (SYS GPD MFPL)

Register Offset R/W |Description Reset Value
SYS_GPD_MFPL SYS_BA+0x48 |R/W |GPIOD Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PD7MFP PD6MFP
23 22 21 20 19 18 17 16
PD5MFP PD4AMFP
15 14 13 12 11 10 9 8
PD3MFP PD2MFP
7 6 5 4 3 2 1 0
PD1MFP PDOMFP
Bits Description
[31:28] PD7MFP PD.7 Multi-function Pin Selection
[27:24] PD6MFP PD.6 Multi-function Pin Selection
[23:20] PD5MFP PD.5 Multi-function Pin Selection
[19:16] PD4AMFP PD.4 Multi-function Pin Selection
[15:12] PD3MFP PD.3 Multi-function Pin Selection
[11:8] PD2MFP PD.2 Multi-function Pin Selection
[7:4] PD1MFP PD.1 Multi-function Pin Selection
[3:0] PDOMFP PD.0 Multi-function Pin Selection
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GPIOD High Byte Multiple Function Control Register (SYS GPD MFPH)

Register Offset R/W |Description Reset Value
SYS_GPD_MFPH SYS_BA+0x4C |R/W |GPIOD High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PD15MFP PD14MFP
23 22 21 20 19 18 17 16
PD13MFP PD12MFP
15 14 13 12 11 10 9 8
PD11MFP PD10MFP
7 6 5 4 3 2 1 0
PDOMFP PD8MFP
Bits Description
[31:28] PD15MFP PD.15 Multi-function Pin Selection
[27:24] PD14MFP PD.14 Multi-function Pin Selection
[23:20] PD13MFP PD.13 Multi-function Pin Selection
[19:16] PD12MFP PD.12 Multi-function Pin Selection
[15:12] PD11MFP PD.11 Multi-function Pin Selection
[11:8] PD10MFP PD.10 Multi-function Pin Selection
[7:4] PDOMFP PD.9 Multi-function Pin Selection
[3:0] PD8MFP PD.8 Multi-function Pin Selection
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GPIOE Low Byte Multiple Function Control Reqgister (SYS GPE MFPL)

Register Offset R/W |Description Reset Value
SYS_GPE_MFPL SYS_BA+0x50 |R/W |GPIOE Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PE7MFP PE6MFP
23 22 21 20 19 18 17 16
PESMFP PE4MFP
15 14 13 12 11 10 9 8
PE3MFP PE2MFP
7 6 5 4 3 2 1 0
PE1IMFP PEOMFP
Bits Description
[31:28] PE7MFP PE.7 Multi-function Pin Selection
[27:24] PE6MFP PE.6 Multi-function Pin Selection
[23:20] PES5MFP PE.5 Multi-function Pin Selection
[19:16] PE4MFP PE.4 Multi-function Pin Selection
[15:12] PE3MFP PE.3 Multi-function Pin Selection
[11:8] PE2MFP PE.2 Multi-function Pin Selection
[7:4] PE1MFP PE.1 Multi-function Pin Selection
[3:0] PEOMFP PE.O Multi-function Pin Selection
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GPIOE High Byte Multiple Function Control Register (SYS GPE MFPH)

Register Offset R/W |Description Reset Value
SYS_GPE_MFPH SYS_BA+0x54 [R/W |GPIOE High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PE15_MFP PE14_MFP
23 22 21 20 19 18 17 16
PE13MFP PE12MFP
15 14 13 12 11 10 9 8
PE11MFP PE10MFP
7 6 5 4 3 2 1 0
PESMFP PESMFP
Bits Description
[31:28] PE15_MFP PE.15 Multi-function Pin Selection
[27:24] PE14 MFP PE.14 Multi-function Pin Selection
[23:20] PE13MFP PE.13 Multi-function Pin Selection
[19:16] PE12MFP PE.12 Multi-function Pin Selection
[15:12] PE11MFP PE.11 Multi-function Pin Selection
[11:8] PE10MFP PE.10 Multi-function Pin Selection
[7:4] PESOMFP PE.9 Multi-function Pin Selection
[3:0] PESMFP PE.8 Multi-function Pin Selection
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GPIOF Low Byte Multiple Function Control Register (SYS GPF MFPL)

Register Offset R/W |Description Reset Value
SYS_GPF_MFPL SYS_BA+0x58 R/W |GPIOF Low Byte Multiple Function Control Register 0x0000_00ee
31 30 29 28 27 26 25 24
PF7MFP PF6MFP
23 22 21 20 19 18 17 16
PF5MFP PF4AMFP
15 14 13 12 11 10 9 8
PF3MFP PF2MFP
7 6 5 4 3 2 1 0
PF1MFP PFOMFP
Bits Description
[31:28] PF7MFP PF.7 Multi-function Pin Selection
[27:24] PFEMFP PF.6 Multi-function Pin Selection
[23:20] PF5MFP PF.5 Multi-function Pin Selection
[19:16] PFAMFP PF.4 Multi-function Pin Selection
[15:12] PF3MFP PF.3 Multi-function Pin Selection
[11:8] PF2MFP PF.2 Multi-function Pin Selection
[7:4] PF1IMFP PF.1 Multi-function Pin Selection
[3:0] PFOMFP PF.0 Multi-function Pin Selection
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GPIOF High Byte Multiple Function Control Register (SYS GPF MFEPH)

Register Offset R/W [Description Reset Value
SYS_GPF_MFPH SYS_BA+0x5C |R/W |GPIOF High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PF15MFP PF14MFP
23 22 21 20 19 18 17 16
PF13MFP PF12MFP
15 14 13 12 11 10 9 8
PF11MFP PF10MFP
7 6 5 4 3 2 1 0
PFOMFP PFSMFP
Bits Description
[31:28] PF15MFP PF.15 Multi-function Pin Selection
[27:24] PF14MFP PF.14 Multi-function Pin Selection
[23:20] PF13MFP PF.13 Multi-function Pin Selection
[19:16] PF12MFP PF.12 Multi-function Pin Selection
[15:12] PF11MFP PF.11 Multi-function Pin Selection
[11:8] PF10MFP PF.10 Multi-function Pin Selection
[7:4] PFOMFP PF.9 Multi-function Pin Selection
[3:0] PF8MFP PF.8 Multi-function Pin Selection
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GPIO A-F Multiple Function Output Select Register (SYS GPx MFEOS)

Register Offset R/W |Description Reset Value
SYS_GPA_MFOS SYS_BA+0x80 R/W |GPIOA Multiple Function Output Select Register 0x0000_0000
SYS_GPB_MFOS SYS_BA+0x84 R/W |GPIOB Multiple Function Output Select Register 0x0000_0000
SYS_GPC_MFOS SYS_BA+0x88 R/W |GPIOC Multiple Function Output Select Register 0x0000_0000
SYS_GPD_MFOS SYS_BA+0x8C R/W |GPIOD Multiple Function Output Select Register 0x0000_0000
SYS_GPE_MFOS SYS_BA+0x90 R/W |GPIOE Multiple Function Output Select Register 0x0000_0000
SYS_GPF_MFOS SYS_BA+0x94 R/W |GPIOF Multiple Function Output Select Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
MFOS
7 6 5 4 3 2 1 0
MFOS
Bits Description
[31:16] Reserved Reserved.

GPIOA-f Pin[n] Multiple Function Pin Output Mode Select
This bit used to select multiple function pin output mode type for Px.n pin

(]

0115 MFOS 0 = Multiple funtion pin output mode type is Push-pull mode.
n=0,1..

1 = Multiple funtion pin output mode type is Open-drain mode.
Note: Max. n=15.
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Modulation Control Register (SYS MODCTL)

Register Offset R/W  |Description Reset Value
SYS_MODCTL SYS_BA+0xCO R/W  |Modulation Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
MODPWMSEL Reserved MODH MODEN

Bits |Description

[31:8]|Reserved Reserved.

PWMO Channel Select for Modulation

Select the PWMO channel to modulate with the UARTO_TXD or USCIO_DAT1.
0000: PWMO Channel 0 modulate with UARTO_TXD.

0001: PWMO Channel 1 modulate with UARTO_TXD.

0010: PWMO Channel 2 modulate with UARTO_TXD.

0011: PWMO Channel 3 modulete with UARTO_TXD.

0100: PWMO Channel 4 modulete with UARTO_TXD.

0101: PWMO Channel 5 modulete with UARTO_TXD.

0110: Reserved.

[7:4] IMODPWMSEL|0111: Reserved.

1000: PWMO Channel 0 modulate with USCIO_DAT1.

1001: PWMO Channel 1 modulate with USCIO_DAT1.

1010: PWMO Channel 2 modulate with USCIO_DAT1.

1011: PWMO Channel 3 modulete with USCIO_DAT1.

1100: PWMO Channel 4 modulete with USCIO_DAT1.

1101: PWMO Channel 5 modulete with USCIO_DAT1.

1110: Reserved.

1111: Reserved.

Note: This bis is valid while MODEN (SYS_MODCTLJO0]) is set to 1.

[3:2] |Reserved Reserved.

Modulation at Data High

Select modulation pulse(PWMO) at high or low of UARTO_TXD or USCIO_DAT1
0 = Modulation pulse at UARTO_TXD low or USCIO_DAT1 low.

1 = Modulation pulse at UARTO_TXD high or USCIO_DAT1 high.

[1] |MODH

Modulation Function Enable Bit

[0] |MODEN This bit enables modulation funcion by modulating with PWMO channel output and USCIO(USCIO_DAT1)
or UARTO(UARTO_TXD) output.
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0 = Modulation Function Disabled.
1 = Modulation Function Enabled.

Dec. 20, 2022 Page 313 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

System SRAM BIST Test Control Reqgister (SYS SRAM BISTCTL)

Register Offset R/W |Description Reset Value
SYS_SRAM_BISTCTL SYS_BA+0xD0 R/W |System SRAM BIST Test Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
PDMABIST Reserved USBBIST Reserved FMC BIST Reserved SRBIST
Bits Description
[31:8] [Reserved Reserved.

PDMA BIST Enable Bit (Write Protect)

This bit enables BIST test for PDMA RAM

[7] PDMABIST 0 = System PDMA BIST Disabled.

1 = Sstem PDMA BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[6:5] Reserved Reserved.

USB BIST Enable Bit (Write Protect)

This bit enables BIST test for USB RAM

[4] USBBIST 0 = System USB BIST Disabled.

1 = System USB BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[3] Reserved Reserved.

FMC CACHE BIST Enable Bit (Write Protect)

This bit enables BIST test for CACHE RAM

[2] FMC BIST 0 = System CACHE BIST Disabled.

1 = System CACHE BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[1] Reserved Reserved.

SRAM-BIST Enable Bit (Write Protect)

This bit enables BIST test for SRAM.

[0] SRBIST 0 = System SRAM BIST Disabled.

1 = System SRAM BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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System SRAM BIST Test Status Register (SYS SRAM BISTSTS)

Register Offset

R/W |Description

Reset Value

SYS_SRAM_BISTSTS

SYS_BA+0xD4 R

System SRAM BIST Test Status Register

0x00xx_00xx

31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
PDMAEND Reserved USBBEND Reserved CR1BEND CROBEND SRBEND
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
PDMABISTF Reserved USBBEF Reserved CRI1BISTEF CROBISTEF SRBISTEF
Bits Description
[31:24] Reserved Reserved.
PDMA SRAM BIST Test Finish
[23] PDMAEND 0 = PDMA SRAM BIST is active.
1 = PDMA SRAM BIST test finished.
[22:21] Reserved Reserved.
USB SRAM BIST Test Finish
[20] USBBEND 0 = USB SRAM BIST is active.
1 = USB SRAM BIST test finished.
[19] Reserved Reserved.
CACHE 1 SRAM BIST Test Finish
[18] CR1BEND 0 = System CACHE RAM BIST is active.
1 = System CACHE RAM BIST test finished.
CACHE 0 SRAM BIST Test Finish
[17] CROBEND 0 = System CACHE RAM BIST is active.
1 = System CACHE RAM BIST test finished.
SRAM BIST Test Finish
[16] SRBEND 0 = System SRAM BIST active.
1 = system SRAM BIST finished.
[15:8] Reserved Reserved.
PDMA SRAM BIST Failed Flag
[7] PDMABISTF 0 = PDMA SRAM BIST pass.
1 = PDMA SRAM BIST failed.
[6:5] Reserved Reserved.
USB SRAM BIST Fail Flag
[4] USBBEF
0 = USB SRAM BIST test pass.
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1 = USB SRAM BIST test failed.

[3] Reserved Reserved.

CACHE1 SRAM BIST Fail Flag
[2] CRI1BISTEF 0 = System CACHE RAM BIST test pass.
1 = System CACHE RAM BIST test failed.

CACHEO SRAM BIST Fail Flag
[1] CROBISTEF 0 = System CACHE RAM BIST test pass.
1 = System CACHE RAM BIST test failed.

System SRAM BIST Fail Flag
[0] SRBISTEF 0 = System SRAM BIST test pass.
1 = System SRAM BIST test failed.
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HIRC Trim Control Register (SYS HIRCTRIMCTL)

Register Offset R/W |Description Reset Value
SYS_HIRCTRIMCTL SYS_BA+0xFO0 R/W  [HIRC Trim Control Register 0x0008_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved BOUNDARY
15 14 13 12 11 10 9 8
Reserved REFCKSEL BOUNDEN CESTOPEN
7 6 5 4 3 2 1 0
RETRYCNT LOOPSEL Reserved FREQSEL
Bits |Description
[31:21]|Reserved |Reserved.
Boundary Selection
[20:16]|BOUNDARY |Fill the boundary range from 0x1 to 0x1F, 0x0 is reserved.
Note: This field is effective only when the BOUNDEN(SYS_HIRCTRIMCTL[9]) is enable.
[15:11]|Reserved |Reserved.
Reference Clock Selection
[10] REFCKSEL [0 = HIRC trim reference clock is from LXT (32.768 kHz).
1 = HIRC trim reference clock is from internal USB synchronous mode
Boundary Enable Bit
[9] BOUNDEN |0 = Boundary function Disabled.
1 = Boundary function Enabled.
Clock Error Stop Enable Bit
[8] CESTOPEN |0 = The trim operation keeps going if clock is inaccurate.
1 = The trim operation stops if clock is inaccurate.
Trim Value Update Limitation Count
This field defines that how many times the auto trim circuit will try to update the HIRC trim value before
the frequency of HIRC locked.
Once the HIRC locked, the internal trim value update counter will be reset.
If the trim value update counter reached this limitation value and frequency of HIRC still doesn'’t lock, the
[7:6] |RETRYCNT |auto trim operation will be disabled and FREQSEL will be cleared to 00.
00 = Trim retry count limitation is 64 loops.
01 = Trim retry count limitation is 128 loops.
10 = Trim retry count limitation is 256 loops.
11 = Trim retry count limitation is 512 loops.
Trim Calculation Loop Selection
[5:4] |LOOPSEL [This field defines that trim value calculation is based on how many reference clocks.
00 = Trim value calculation is based on average difference in 4 clocks of reference clock.
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01 = Trim value calculation is based on average difference in 8 clocks of reference clock.
10 = Trim value calculation is based on average difference in 16 clocks of reference clock.
11 = Trim value calculation is based on average difference in 32 clocks of reference clock.

Note: For example, if LOOPSEL is set as 00, auto trim circuit will calculate trim value based on the
average frequency difference in 4 clocks of reference clock.

[3:2] |Reserved |Reserved.

Trim Frequency Selection
This field indicates the target frequency of 48 MHz internal high speed RC oscillator (HIRC) auto trim.

During auto trim operation, if clock error detected with CESTOPEN is set to 1 or trim retry limitation count
reached, this field will be cleared to 00 automatically.

00 = Disable HIRC auto trim function.
01 = Enable HIRC auto trim function and trim HIRC to 48 MHz.
10 = Reserved.

[1:0] |FREQSEL

11 = Reserved.
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HIRC Trim Interrupt Enable Reqgister (SYS HIRCTRIMIEN)

Register Offset R/W |Description Reset Value
SYS_HIRCTRIMIEN SYS_BA+0xF4 R/W [HIRC Trim Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKEIEN TFALIEN Reserved
Bits |Description
[31:3]|Reserved|Reserved.
Clock Error Interrupt Enable Bit
This bit controls if CPU would get an interrupt while clock is inaccuracy during auto trim operation.
If this bit is set tol, and CLKERRIF(SYS_HIRCTRIMSTS[2]) is set during auto trim operation, an interrupt will
[2] |CLKEIEN - . L
be triggered to notify the clock frequency is inaccuracy.
0 = Disable CLKERRIF(SYS_HIRCTRIMSTSJ2]) status to trigger an interrupt to CPU.
1 = Enable CLKERRIF(SYS_HIRCTRIMSTS[2]) status to trigger an interrupt to CPU.
Trim Failure Interrupt Enable Bit
This bit controls if an interrupt will be triggered while HIRC trim value update limitation count reached and
HIRC frequency still not locked on target frequency set by FREQSEL(SYS_HIRCTRIMCTL[1:0]).
[11 |TFALIEN |If this bit is high and TFAILIF(SYS_HIRCTRIMSTSJ[1]) is set during auto trim operation, an interrupt will be
triggered to notify that HIRC trim value update limitation count was reached.
0 = Disable TFAILIF(SYS_HIRCTRIMSTS[1]) status to trigger an interrupt to CPU.
1 = Enable TFAILIF(SYS_HIRCTRIMSTSJ1]) status to trigger an interrupt to CPU.
[0] |Reserved|Reserved.
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HIRC Trim Interrupt Status Register (SYS HIRCTRIMSTS)

Register Offset R/W [Description Reset Value
SYS_HIRCTRIMSTS SYS_BA+0xF8 R/W [HIRC Trim Interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved OVBDIF CLKERIF TFAILIF FREQLOCK
Bits |Description
[31:4]|Reserved [Reserved.
Over Boundary Status
When the over boundary function is set, if there occurs the over boundary condition, this flag will be set.
[3] |OVBDIF 0 = Over boundary coundition did not occur.
1 = Over boundary coundition occurred.
Note: Write 1 to clear this flag.
Clock Error Interrupt Status
When the frequency of 32.768 kHz external low speed crystal oscillator (LXT) or 48 MHz internal high
speed RC oscillator (HIRC) is shift larger to unreasonable value, this bit will be set and to be an indicate
that clock frequency is inaccuracy
Once this bit is set to 1, the auto trim operation stopped and FREQSEL(SYS_HIRCTRIMCTL[1:0]) will be
2] |cLkerIF cleared to 00 by hardware automatically if CESTOPEN(SYS_HIRCTRIMCTLI[8]) is set to 1.
If this bit is set and CLKEIEN(SYS_HIRCTRIMIEN[2]) is high, an interrupt will be triggered to notify the
clock frequency is inaccuracy. Write 1 to clear this to 0.
0 = Clock frequency is accuracy.
1 = Clock frequency is inaccuracy.
Note: Reset by power on reset.
Trim Failure Interrupt Status
This bit indicates that HIRC trim value update limitation count reached and the HIRC clock frequency still
doesn’t be locked. Once this bit is set, the auto trim operation stopped and
FREQSEL(SYS_HIRCTRIMCTLJ[1:0]) will be cleared to 00 by hardware automatically.
11 [TEAILIF If this bit is set and TFAILIEN(SYS_HIRCTRIMIEN[1]) is high, an interrupt will be triggered to notify that
HIRC trim value update limitation count was reached. Write 1 to clear this to 0.
0 = Trim value update limitation count does not reach.
1 = Trim value update limitation count reached and HIRC frequency still not locked.
Note: Reset by power on reset.
HIRC Frequency Lock Status
[0] FREQLOCK |This bit indicates the HIRC frequency is locked.
This is a status bit and doesn’t trigger any interrupt
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Write 1 to clear this to 0. This bit will be set automatically, if the frequecy is lock and the RC_TRIM is
enabled.

0 = The internal high-speed oscillator frequency doesn’t lock at 48 MHz.
1 = The internal high-speed oscillator frequency locked at 48 MHz.
Note: Reset by power on reset.
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Reqgister Lock Control Reqgister (SYS REGLCTL)

Some of the system control registers need to be protected to avoid inadvertent write and disturb the
chip operation. These system control registers are protected after the power-on reset till user to disable
register protection. For user to program these protected registers, a register protection disable sequence
needs to be followed by a special programming. The register protection disable sequence is writing the
data “59h”, “16h” “88h” to the register SYS_REGLCTL address at 0x4000_0100 continuously. Any
different data value, different sequence or any other write to other address during these three data
writing will abort the whole sequence.

After the protection is disabled, user can check the protection disable bit at address 0x4000_0100 bitO0,
1 is protection disable, and 0 is protection enable. Then user can update the target protected register
value and then write any data to the address “0x4000_0100" to enable register protection.

This register is writen to disable/enable register protection and read for the REGLCTL status.

Register Offset R/W  |Description Reset Value
SYS_REGLCTL SYS_BA+0x100 R/W  |Register Lock Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5) 4 3 2 1 0
REGLCTL

Bits |Description

[31:8]|Reserved |Reserved.

Register Lock Control Code

Some registers have write-protection function. Writing these registers have to disable the protected function
by writing the sequence value “59h”, “16h”, “88h” to this field. After this sequence is completed, the
REGLCTL bit will be set to 1 and write-protection registers can be normal write.

Register Lock Control Disable Index

0 = Write-protection Enabled for writing protected registers. Any write to the protected register is ignored.
1 = Write-protection Disabled for writing protected registers.

[7:0] |REGLCTL [The Protected registers are:

NMIEN address 0x4000_0300

FMC_ISPCTL address 0x4000_CO000 (Flash ISP Control register)
FMC_ISPTRG address 0x4000_CO010 (ISP Trigger Control register)
FMC_ISPSTS address 0x4000_C040

WDT_CTL address 0x4004_0000

FMC_FTCTL address 0x4000_5018

FMC_ICPCMD  address 0x4000_501C
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SYS_IPRSTO  address 0x4000_0008
SYS_BODCTL  address 0x4000_0018
SYS_PORCTLO  address 0x4000_0024
SYS_SRAM_BISTCTL address 0x4000_00DO
SYS_PORCTL1 address 0x4000_1EC
CLK_PWRCTL address 0x4000_0200
CLK_APBCLKO[0] address 0x4000_0208
CLK_CLKSELO address 0x4000_0110
CLK_CLKSEL1[3:0] address 0x4000_0214
CLK_PLLCTL  address 0x4000_0240
CLK_PMUCTL address 0x4000_0290
CLK_HXTFSEL address 0x4000_02B4
PWMO_CTLO  address 0x4005_8000
PWM1 _CTLO  address 0x4005_9000
PWMO_DTCTLO_1 address 0x4005_8070
PWM1_DTCTLO_1 address 0x4005_9070
PWMO_DTCTL2_3 address 0x4005_8074
PWM1_DTCTL2_3 address 0x4005_9074
PWMO_DTCTL4 5 address 0x4005_8078
PWM1_DTCTL4 5 address 0x4005_9078

PWMO_BRKCTLO_1
PWM1_BRKCTLO_1
PWMO_BRKCTL2_3
PWM1_BRKCTL2_3
PWMO_BRKCTL4 5
PWM1_BRKCTL4 5

address 0x4005_80C8
address 0x4005_90C8
address 0x4005_80CC
address 0x4005_90CC
address 0x4005_80D0
address 0x4005_90D0

PWMO_INTEN1  address 0x4005_80E4
PWM1_INTEN1  address 0x4005_90E4
PWMO_INTSTS1 address 0x4005_80EC
PWM1_INTSTS1 address 0x4005_90EC

PWMO_SELFTEST
PWM1_SELFTEST

address 0x4005_8300
address 0x4005_9300
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MIRC Trim Control Register (SYS MIRCTRIMCTL)

Register Offset R/W |Description Reset Value
SYS_MIRCTRIMCTL SYS_BA+0x104 R/W  [MIRC Trim Control Register 0x0008_0010
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved BOUNDARY
15 14 13 12 11 10 9 8
Reserved REFCKSEL BOUNDEN CESTOPEN
7 6 5 4 3 2 1 0
RETRYCNT LOOPSEL Reserved FREQSEL
Bits |Description
[31:21]|Reserved |Reserved.
Boundary Selection
[20:16]|BOUNDARY |Fill the boundary range from 0x1 to 0x1F, 0x0 is reserved.
Note: This field is effective only when the BOUNDEN(SYS_MIRCTRIMCTL[9]) is enabled
[15:11]|Reserved |Reserved.
Reference Clock Selection
[10] REFCKSEL |0 = MIRC trim reference clock is from LXT (32.768 kHz).
1 = MIRC trim reference clock is from internal USB synchronous mode
Boundary Enable Bit
[9] BOUNDEN |0 = Boundary function Disabled.
1 = Boundary function Enabled.
Clock Error Stop Enable Bit
[8] CESTOPEN |0 = The trim operation keeps going if clock is inaccurate.
1 = The trim operation stops if clock is inaccurate.
Trim Value Update Limitation Count
This field defines that how many times the auto trim circuit will try to update the MIRC trim value before
the frequency of MIRC locked.
Once the MIRC locked, the internal trim value update counter will be reset.
If the trim value update counter reached this limitation value and frequency of MIRC still doesn’t lock, the
[7:6] |RETRYCNT |auto trim operation will be disabled and FREQSEL will be cleared to 00.
00 = Trim retry count limitation is 64 loops.
01 = Trim retry count limitation is 128 loops.
10 = Trim retry count limitation is 256 loops.
11 = Trim retry count limitation is 512 loops.
Trim Calculation Loop Selection
[5:4] |LOOPSEL |This field defines that trim value calculation is based on how many reference clocks.
00 = Reserved.
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01 = Trim value calculation is based on average difference in 8 clocks of reference clock.
10 = Trim value calculation is based on average difference in 16 clocks of reference clock.
11 = Trim value calculation is based on average difference in 32 clocks of reference clock.

Note: For example, if LOOPSEL is set as 00, auto trim circuit will calculate trim value based on the
average frequency difference in 4 clocks of reference clock.

[3:2] |Reserved |Reserved.

Trim Frequency Selection
This field indicates the target frequency of medium speed RC oscillator (MIRC) auto trim.

During auto trim operation, if clock error detected with CESTOPEN is set to 1 or trim retry limitation count
[1:0]1 |FREQSEL [reached, this field will be cleared to 00 automatically.

00 = Disable HIRC auto trim function.
01 = Reserved.
10 = Enable HIRC auto trim function and trim MIRC to 4.032 MHz.
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MIRC Trim Interrupt Enable Register (SYS MIRCTRIMIEN)

Register Offset R/W [Description Reset Value
SYS_MIRCTRIMIEN SYS_BA+0x108 R/W  |IMIRC Trim Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKEIEN TFALIEN Reserved
Bits |Description
[31:3]|Reserved|Reserved.
Clock Error Interrupt Enable Bit
This bit controls if CPU would get an interrupt while clock is inaccuracy during auto trim operation.
If this bit is set tol, and CLKERRIF(SYS_MIRCTRIMSTS[2]) is set during auto trim operation, an interrupt will
[2] |CLKEIEN - . L
be triggered to notify the clock frequency is inaccuracy.
0 = Disable CLKERRIF(SYS_MIRCTRIMSTSJ2]) status to trigger an interrupt to CPU.
1 = Enable CLKERRIF(SYS_MIRCTRIMSTS|2]) status to trigger an interrupt to CPU.
Trim Failure Interrupt Enable Bit
This bit controls if an interrupt will be triggered while MIRC trim value update limitation count reached and
MIRC frequency still not locked on target frequency set by FREQSEL(SYS_ MIRTRIMCTL[1:0]).
[11 |TFALIEN |If this bit is high and TFAILIF(SYS_ MIRCTRIMSTSJ[1]) is set during auto trim operation, an interrupt will be
triggered to notify that MIRC trim value update limitation count was reached.
0 = Disable TFAILIF(SYS_MIRCTRIMSTS[1]) status to trigger an interrupt to CPU.
1 = Enable TFAILIF(SYS_MIRCTRIMSTSJ1]) status to trigger an interrupt to CPU.
[0] |Reserved|Reserved.
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MIRC Trim Interrupt Status Reqgister (SYS MIRCTRIMSTS)

Register Offset R/W [Description Reset Value
SYS_MIRCTRIMSTS SYS_BA+0x10C R/W  IMIRC Trim Interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved OVBDIF CLKERIF TFAILIF FREQLOCK

Bits |Description

[31:4]|Reserved

Reserved.

Over Boundary Status
When the over boundary function is set, if there occurs the over boundary condition, this flag will be set.

[3] |OVBDIF 0 = Over boundary coundition did not occur.
1 = Over boundary coundition occurred.
Note: Write 1 to clear this flag.
Clock Error Interrupt Status
When the frequency of 32.768 kHz external low speed crystal oscillator (LXT) or internal medium speed RC
oscillator (MIRC) is shift larger to unreasonable value, this bit will be set and to be an indicate that clock
frequency is inaccuracy
Once this bit is set to 1, the auto trim operation stopped and FREQSEL(SYS_MIRCTRIMCTL[1:0]) will be
2] |cLkerIF cleared to 00 by hardware automatically if CESTOPEN(SYS_MIRCTRIMCTL[8]) is set to 1.
If this bit is set and CLKEIEN(SYS_MIRCTRIMIEN[2]) is high, an interrupt will be triggered to notify the
clock frequency is inaccuracy. Write 1 to clear this to 0.
0 = Clock frequency is accuracy.
1 = Clock frequency is inaccuracy.
Note: Reset by power on reset.
Trim Failure Interrupt Status
This bit indicates that MIRC trim value update limitation count reached and the MIRC clock frequency still
doesn’t be locked. Once this bit is set, the auto trim operation stopped and
FREQSEL(SYS_MIRCTRIMCTLJ[1:0]) will be cleared to 00 by hardware automatically.
11 [TEAILIF If this bit is set and TFAILIEN(SYS_MIRCTRIMIEN[1]) is high, an interrupt will be triggered to notify that

MIRC trim value update limitation count was reached. Write 1 to clear this to 0.

0 = Trim value update limitation count does not reach.

1 = Trim value update limitation count reached and MIRC frequency still not locked.
Note: Reset by power on reset.

[0] |FREQLOCK

MIRC Frequency Lock Status
This bit indicates the MIRC frequency is locked.
This is a status bit and doesn’t trigger any interrupt
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Write 1 to clear this to 0. This bit will be set automatically, if the frequecy is lock and the RC_TRIM is
enabled.

0 = The internal medium-speed oscillator frequency isn’t locked.
1 = The internal medium-speed oscillator frequency locked.
Note: Reset by power on reset.
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Power on Reset Controller Reqgister 1 (SYS PORCTL1)

Register Offset R/W [Description Reset Value
SYS_PORCTL1 SYS_BA+0x1EC R/W |Power-On-reset Controller Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
POROFF
7 6 5 4 3 2 1 0
POROFF

Bits |Description

[31:16]|Reserved |Reserved.

Power-on Reset Enable Bit (Write Protect)
After powered on, User can turn off internal analog POR circuit to save power by writing Ox5AAS5 to this field.

[15:0] [POROFF The analog POR circuit will be active again when this field is set to another value or chip is reset by other
' reset source, including:

nRESET, Watchdog, LVR reset, BOD reset, ICE reset command and the software-chip reset function.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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Power Level Control Reqgister (SYS PLCTL)

Register Offset R/W  |Description Reset Value
SYS_PLCTL SYS_BA+0x1F8 R/W  |Power Level Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PLSEL

Bits Description

[31:2] |Reserved Reserved.

Power Level Select(Write Protect)
00 = Set to power level 0 (PLO).
[1:0] PLSEL 11 = Set to power level 3 (PL3).
Others = Reserved.

Note : When system is at PL3, HCLK clock has to come from LXT or LIRC.
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Power Level Status Register (SYS PLSTS)

Register Offset R/W  |Description Reset Value
SYS_PLSTS SYS_BA+0x1FC R/W  |Power Level Status Register 0x0000_000X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CURPL
7 6 5 4 3 2 1 0
Reserved PLCBUSY

Bits |Description

[31:10]|Reserved |Reserved.

Current Power Level (Read Only)

This bit field reflect the current power level.
00 = Current power level is PLO.

[9:8] |CURPL )
11 = Current power level is PL3.
Others = Reserved.

Note : When system is at PL3, HCLK clock has to come from LXT or LIRC.

[7:1] |Reserved |Reserved.

Power Level Change Busy Bit (Read Only)

This bit is set by hardware when power level is changing. After power level change is completed, this bit will
[0] PLCBUSY |be cleared automatically by hardware.

0 = Power level change is completed.
1 = Power level change is ongoing.

6.2.12 System Timer (SysTick)

The Cortex®-M23 includes an integrated system timer, SysTick, which provides a simple, 24-bit clear-
on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter can be
used as a Real Time Operating System (RTOS) tick timer or as a simple counter.

When system timer is enabled, it will count down from the value in the SysTick Current Value Register
(SYST_VAL) to zero, and reload (wrap) to the value in the SysTick Reload Value Register
(SYST_LOAD) on the next clock cycle, and then decrement on subsequent clocks. When the counter
transitions to zero, the COUNTFLAG status bit is set. The COUNTFLAG bit clears on reads.

The SYST_VAL value is UNKNOWN on reset. Software should write to the register to clear it to zero
before enabling the feature. This ensures the timer will count from the SYST_LOAD value rather than
an arbitrary value when it is enabled.

If the SYST_LOAD is zero, the timer will be maintained with a current value of zero after it is reloaded
with this value. This mechanism can be used to disable the feature independently from the timer enable
bit.

Dec. 20, 2022 Page 331 of 1434 Rev 2.04



nuvoTonN M251/M252/M254/M256/M258 Series

I

For more detailed information, please refer to the “Arm® Cortex®-M23 Technical Reference Manual” and
“Arm® v8-M Architecture Reference Manual”.
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6.2.12.1 System Timer Control Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
SYST Base Address:

SCS_BA = 0xE000_E000

SYST_CTRL SCS_BA+0x10 R/W |SysTick Control and Status Register 0x0000_0000
SYST_LOAD SCS_BA+0x14 R/W |SysTick Reload Value Register OXXXXX_XXXX
SYST_VAL SCS_BA+0x18 R/W |SysTick Current Value Register OXXXXX_XXXX

Dec. 20, 2022 Page 333 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

6.2.12.2 System Timer Control Register Description

SysTick Control and Status Register (SYST CTRL)

Register Offset R/W |Description Reset Value
SYST_CTRL SCS_BA+0x10 R/W  |SysTick Control and Status Register 0x0000_0000
&L 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved COUNTFLAG
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 S 2 1 0
Reserved CLKSRC TICKINT ENABLE

Bits |Description

[31:17]|Reserved Reserved.

System Tick Counter Flag

Returns 1 if timer counted to O since last time this register was read.
COUNTFLAG is set by a count transition from 1 to 0.

COUNTFLAG is cleared on read or by a write to the Current Value register.

[16] |COUNTFLAG

[15:3] |Reserved Reserved.

System Tick Clock Source Selection
[2] CLKSRC 0 = Clock source is the (optional) external reference clock.
1 = Core clock used for SysTick.

System Tick Interrupt Enabled

0 = Counting down to 0 does not cause the SysTick exception to be pended. Software can use
[1] TICKINT COUNTFLAG to determine if a count to zero has occurred.

1 = Counting down to O will cause the SysTick exception to be pended. Clearing the SysTick current
value register by a register write in software will not cause SysTick to be pended.

System Tick Counter Enabled
[0] ENABLE 0 = Counter Disabled.
1 = Counter will operate in a multi-shot manner.
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SysTick Reload Value Reqister (SYST LOAD)

Register Offset R/W |Description Reset Value
SYST_LOAD SCS_BA+0x14 R/W  |SysTick Reload Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
RELOAD
15 14 13 12 11 10 9 8
RELOAD
7 6 5 4 S 2 1 0
RELOAD
Bits Description

[31:24] |Reserved Reserved.

System Tick Reload Value
[23:0] RELOAD

The value to load into the Current Value register when the counter reaches 0.
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SysTick Current Value Reqister (SYST VAL)

Register Offset R/W  |Description Reset Value
SYST_VAL SCS_BA+0x18 R/W  |SysTick Current Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CURRENT
15 14 13 12 11 10 9 8
CURRENT
7 6 5 4 3 2 1 0
CURRENT

Bits |Description

[31:24]|Reserved

Reserved.

[23:0] [CURRENT

System Tick Current Value

Current counter value. This is the value of the counter at the time it is sampled. The counter does not
provide read-modify-write protection. The register is write-clear. A software write of any value will clear the
register to 0.
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6.2.13 Nested Vectored Interrupt Controller (NVIC)

The NVIC and the processor core interface are closely coupled to enable low latency interrupt
processing and efficient processing of late arriving interrupts. The NVIC maintains knowledge of the
stacked, or nested, interrupts to enable tail-chaining of interrupts. You can only fully access the NVIC
from privileged mode, but you can cause interrupts to enter a pending state in user mode if you enable
the Configuration and Control Register. Any other user mode access causes a bus fault. You can access
all NVIC registers using byte, halfword, and word accesses unless otherwise stated. NVIC registers are
located within the SCS (System Control Space). All NVIC registers and system debug registers are little-
endian regardless of the endianness state of the processor.

The NVIC supports:
® An implementation-defined number of interrupts, in the range 1-64 interrupts.

® A programmable priority level of 0-3 for each interrupt; a higher level corresponds to a
lower priority, so level O is the highest interrupt priority.

Level and pulse detection of interrupt signals.
Dynamic reprioritization of interrupts.
Grouping of priority values into group priority and subpriority fields.

Interrupt tail-chaining.

An external Non Maskable Interrupt (NMI)
® WIC with Ultra-low Power Sleep mode support

The processor automatically stacks its state on exception entry and unstacks this state on exception
exit, with no instruction overhead. This provides low latency exception handling.

6.2.13.1 Exception Model and System Interrupt Map

Table 6.2-8 lists the exception model supported by the M251/M252/M254/M256/M258 series. Software
can set 4 levels of priority on some of these exceptions as well as on all interrupts. The highest user-
configurable priority is denoted as “0x00” and the lowest priority is denoted as “OxC0” (The 6-LSB always
0). The default priority of all the user-configurable interrupts is “Ox00”. Note that priority “0” is treated as
the fourth priority on the system, after three system exceptions “Reset’, “NMI” and “Hard Fault”.

When any interrupts is accepted, the processor will automatically fetch the starting address of the
interrupt service routine (ISR) from a vector table in memory. On system reset, the vector table is fixed
at address 0x00000000. Privileged software can write to the VTOR to relocate the vector table start
address to a different memory location, in the range 0x00000080 to Ox3FFFFF80.

The vector table contains the initialization value for the stack pointer on reset, and the entry point
addresses for all exception handlers. The vector number on previous page defines the order of entries
in the vector table associated with exception handler entry as illustrated in previous section.

Exception Type Vector Number Vector Address Priority
Reset 1 0x00000004 -3

NMI 2 0x00000008 -2

Hard Fault 3 0x0000000C -1

Reserved 4~ 10 Reserved
Svcall 11 0x0000002C Configurable
Reserved 12~13 Reserved
PendSVv 14 0x00000038 Configurable
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SysTick 15 0x0000003C Configurable

0x00000000 + )
Interrupt (IRQO ~ IRQ63) 16 ~ 63 Configurable
(Vector Number)*4

Table 6.2-8 Exception Model

- Int.errupt Number o
N (Bit In Interrupt|Interrupt Name  fInterrupt Description
Registers)
0~15 - - System exceptions
16 0 BODOUT Brown-Out low voltage detected interrupt
17 1 IRC_INT IRC TRIM interrupt
18 2 PWRWU_INT Clock controller interrupt for chip wake-up from power-down state
19 3 Reserved Reserved
20 4 CLKFAIL Clock fail detected interrupt
21 5 Reserved Reserved
22 6 RTC_INT Real time clock interrupt
23 7 TAMPER_INT Backup register tamper interrupt
24 8 WDT_INT Watchdog Timer interrupt
25 9 WWDT_INT Window Watchdog Timer interrupt
26 10 EINTO External interrupt from PA.6 or PB.5 pins
27 11 EINT1 External interrupt from PA.7, PB.4 or PD.15 pins
28 12 EINT2 External interrupt from PB.3 or PC.6 pin
29 13 EINT3 External interrupt from PB.2 or PC.7 pin
30 14 EINT4 External interrupt from PA.8, PB.6 or PF.15 pin
31 15 EINT5 External interrupt from PB.7 or PD.12 pin
32 16 GPA_INT External interrupt from PA[15:0] pin
33 17 GPB_INT External interrupt from PB[15:0] pin
34 18 GPC_INT External interrupt from PC[15:0] pin
35 19 GPD_INT External interrupt from PD[15:0] pin
36 20 GPE_INT External interrupt from PE[15:0] pin
37 21 GPF_INT External interrupt from PF[15:0] pin
38 22 QSPIO_INT QSPIO interrupt
39 23 SPIO_INT SPIO interrupt
40 24 BRAKEO_INT PWMO brake interrupt
41 25 PWMO_PO_INT PWMO pair 0 interrupt
42 26 PWMO_P1_INT PWMO pair 1 interrupt
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43 27 PWMO_P2_INT PWMO pair 2 interrupt
44 28 BRAKEL_INT PWM1 brake interrupt
45 29 PWM1_PO_INT PWMZ1 pair O interrupt
46 30 PWM1_P1_INT PWM1 pair 1 interrupt
47 31 PWM1_P2_INT PWM1 pair 2 interrupt
48 32 TMRO_INT Timer O interrupt

49 33 TMRL_INT Timer 1 interrupt

50 34 TMR2_INT Timer 2 interrupt

51 35 TMR3_INT Timer 3 interrupt

52 36 UARTO_INT UARTO interrupt

53 37 UARTL_INT UARTL interrupt

54 38 12CO_INT 12CO0 interrupt

55 39 12C1_INT 12C1 interrupt

56 40 PDMA_INT PDMA interrupt

57 41 DAC_INT DAC interrupt

58 42 EADC_INT EADC interrupt source 0
59 43 EADCI1_INT EADC interrupt source 1
60 44 ACMPOL1_INT ACMPO and ACMPL1 interrupt
61 45 BPWMO BPWMO interrupt

62 46 EADC2_INT EADC interrupt source 2
63 47 EADC3_INT EADC interrupt source 3
64 48 UARTZ2_INT UART?2 interrupt

65 49 UART3_INT UART3 interrupt

66 50 USCIO0 USCIO interrupt

67 51 SPI1_INT SPI1 interrupt

68 52 usCi1 USCI1 interrupt

69 53 USBD_INT USB device interrupt

70 54 BPWM1 BPWM1

71 55 PSIO_INT PSIO interrupt

72 56 Reserved Reserved

73 57 CRYPTOL_INT Crypto interrupt

74 58 SCO_INT Smart card host 0 interrupt
75 59 Reserved Reserved

76 60 UsCI2 USCI2 interrupt

77 61 LCD_INT LCD interrupt

Dec. 20, 2022

Page 339 of 1434

Rev 2.04




nuvoTon M251/M252/M254/M256/M258 Series

78 62 OPAO OPAQO interrupt

79 63 TK_INT TK interrupt

Table 6.2-9 Interrupt Number Table

6.2.13.2 Operation Description

NVIC interrupts can be enabled and disabled by writing to their corresponding Interrupt Set-Enable or
Interrupt Clear-Enable register bit-field. The registers use a write-1-to-enable and write-1-to-clear policy,
both registers reading back the current enabled state of the corresponding interrupts. When an interrupt
is disabled, interrupt assertion will cause the interrupt to become Pending, however, the interrupt will
not activate. If an interrupt is Active when it is disabled, it remains in its Active state until cleared by reset
or an exception return. Clearing the enable bit prevents new activations of the associated interrupt.

NVIC interrupts can be pended/un-pended using a complementary pair of registers to those used to
enable/disable the interrupts, named the Set-Pending Register and Clear-Pending Register
respectively. The registers use a write-1-to-enable and write-1-to-clear policy, both registers reading
back the current pended state of the corresponding interrupts. The Clear-Pending Register has no effect
on the execution status of an Active interrupt.

NVIC interrupts are prioritized by updating an 8-bit field within a 32-bit register (each register supporting
four interrupts).

The general registers associated with the NVIC are all accessible from a block of memory in the System
Control Space and will be described in the next section.
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6.2.13.3 NVIC Control Registers
R: read only, W: write only, R/W: both read and write

M251/M252/M254/M256/M258 Series

Register Offset R/W |Description Reset Value
NVIC Base Address:

NVIC_BA = 0xE000_E100

NVIC_ISERO NVIC_BA+0x000 R/W |IRQO ~ IRQ31 Set-enable Control Register 0x0000_0000
NVIC_ISER1 NVIC_BA+0x004 R/W [IRQ32 ~ IRQ63 Set-enable Control Register 0x0000_0000
NVIC_ICERO NVIC_BA+0x080 R/W |IRQO ~ IRQ31 Clear-enable Control Register 0x0000_0000
NVIC_ICER1 NVIC_BA+0x084 R/W |IRQ32 ~ IRQ63 Clear-enable Control Register 0x0000_0000
NVIC_ISPRO NVIC_BA+0x100 R/W |IRQO ~ IRQ31 Set-pending Control Register 0x0000_0000
NVIC_ISPR1 NVIC_BA+0x104 R/W |IRQ32 ~ IRQ63 Set-pending Control Register 0x0000_0000
NVIC_ICPRO NVIC_BA+0x180 R/W |IRQO ~ IRQ31 Clear-pending Control Register 0x0000_0000
NVIC_ICPR1 NVIC_BA+0x184 R/W |IRQ32 ~ IRQ63 Clear-pending Control Register 0x0000_0000
NVIC_IABRO NVIC_BA+0x200 R/W [IRQO ~ IRQ31 Active Bit Register 0x0000_0000
NVIC_IABR1 NVIC_BA+0x204 R/W |IRQ32 ~ IRQ63 Active Bit Register 0x0000_0000
NVIC_IPRn O0xEOO0OE400 o )

n=0.1.15 ~OxX4*n R/W |IRQO ~ IRQ63 Priority Control Register 0x0000_0000
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IRQO ~ IRQ31 Set-enable Control Register (NVIC ISERQ)

Register Offset R/W |Description Reset Value
NVIC_ISERO NVIC_BA+0x000 R/W |IRQO ~ IRQ31 Set-enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 S 2 1 0
SETENA

Bits |Description

Interrupt Set Enable Bit

The NVIC_ISERO-NVIC_ISERL1 registers enable interrupts, and show which interrupts are enabled
Write Operation:

0 = No effect.

[31:0] |SETENA
1 = Interrupt Enabled.
Read Operation:

0 = Interrupt Disabled.

1 = Interrupt Enabled.
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IRO31 ~ IRO63 Set-enable Control Register (NVIC ISER1)

Register Offset R/W |Description Reset Value
NVIC_ISER1 NVIC_BA+0x004 R/W [IRQ32 ~ IRQ63 Set-enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 S 2 1 0
SETENA

Bits |Description

Interrupt Set Enable Bit

The NVIC_ISERO-NVIC_ISER?2 registers enable interrupts, and show which interrupts are enabled
Write Operation:

0 = No effect.

[31:0] |SETENA
1 = Interrupt Enabled.
Read Operation:

0 = Interrupt Disabled.

1 = Interrupt Enabled.
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IRQ0 ~ IRQ31 Clear-enable Control Register (NVIC ICEROQ)

Register Offset R/W |Description Reset Value
NVIC_ICERO NVIC_BA+0x080 R/W |IRQO ~ IRQ31 Clear-enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALENA
23 22 21 20 19 18 17 16
CALENA
15 14 13 12 11 10 9 8
CALENA
7 6 5 4 S 2 1 0
CALENA

Bits |Description

Interrupt Clear Enable Bit

The NVIC_ICERO-NVIC_ICER1 registers disable interrupts, and show which interrupts are enabled.
Write Operation:

0 = No effect.

1 = Interrupt Disabled.

Read Operation:

[31:0] [CALENA

0 = Interrupt Disabled.
1 = Interrupt Enabled.

Dec. 20, 2022 Page 344 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

IRO32 ~ IRQ63 Clear-enable Control Register (NVIC ICER1)

Register Offset R/W |Description Reset Value
NVIC_ICER1 NVIC_BA+0x084 R/W |IRQ32 ~ IRQ63 Clear-enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALENA
23 22 21 20 19 18 17 16
CALENA
15 14 13 12 11 10 9 8
CALENA
7 6 5 4 S 2 1 0
CALENA

Bits |Description

Interrupt Clear Enable Bit

The NVIC_ICERO-NVIC_ICER?2 registers disable interrupts, and show which interrupts are enabled.
Write Operation:

0 = No effect.

1 = Interrupt Disabled.

Read Operation:

[31:0] [CALENA

0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRO0 ~ IRQ31 Set-pending Control Register (NVIC ISPROQ)

Register Offset R/W |Description Reset Value
NVIC_ISPRO NVIC_BA+0x100 R/W [IRQO ~ IRQ31 Set-pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 S 2 1 0
SETPEND

Bits |Description

Interrupt Set-pending

The NVIC_ISPRO-NVIC_ISPR1 registers force interrupts into the pending state, and show which interrupts
are pending

Write Operation:

[31:0]|SETPEND|0 = No effect.

1 = Changes interrupt state to pending.
Read Operation:

0 = Interrupt is not pending.

1 = Interrupt is pending.
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IRO32 ~ IRO63 Set-pending Control Register (NVIC ISPR1)

Register Offset R/W |Description Reset Value
NVIC_ISPR1 NVIC_BA+0x104 R/W |IRQ32 ~ IRQ63 Set-pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 S 2 1 0
SETPEND

Bits |Description

Interrupt Set-pending

The NVIC_ISPRO-NVIC_ISPR1 registers force interrupts into the pending state, and show which interrupts
are pending

Write Operation:

[31:0]|SETPEND|0 = No effect.

1 = Changes interrupt state to pending.
Read Operation:

0 = Interrupt is not pending.

1 = Interrupt is pending.
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IRQ0 ~ IRO31 Clear-pending Control Register (NVIC ICPRO0)

Register Offset R/W |Description Reset Value
NVIC_ICPRO NVIC_BA+0x180 R/W |IRQO ~ IRQ31 Clear-pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALPEND
23 22 21 20 19 18 17 16
CALPEND
15 14 13 12 11 10 9 8
CALPEND
7 6 5 4 S 2 1 0
CALPEND

Bits |Description

Interrupt Clear-pending

The NVIC_ICPRO-NVIC_ICPRL1 registers remove the pending state from interrupts, and show which
interrupts are pending

Write Operation:

[31:0]|]CALPEND|O = No effect.

1 = Removes pending state an interrupt.
Read Operation:

0 = Interrupt is not pending.

1 = Interrupt is pending.
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IRO32 ~ IRO63 Clear-pending Control Register (NVIC ICPR1)

Register Offset R/W |Description Reset Value
NVIC_ICPR1 NVIC_BA+0x184 R/W [|IRQ32 ~ IRQ63 Clear-pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALPEND
23 22 21 20 19 18 17 16
CALPEND
15 14 13 12 11 10 9 8
CALPEND
7 6 5 4 S 2 1 0
CALPEND

Bits |Description

Interrupt Clear-pending

The NVIC_ICPRO-NVIC_ICPRL1 registers remove the pending state from interrupts, and show which
interrupts are pending

Write Operation:

[31:0]|]CALPEND|O = No effect.

1 = Removes pending state an interrupt.
Read Operation:

0 = Interrupt is not pending.

1 = Interrupt is pending.
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IRQO ~ IRQ31 Active Bit Reqgister (NVIC IABRO)

Register Offset R/W |Description Reset Value
NVIC_IABRO NVIC_BA+0x200 R/W |IRQO ~ IRQ31 Active Bit Register 0x0000_0000
31 30 29 28 27 26 25 24
ACTIVE
23 22 21 20 19 18 17 16
ACTIVE
15 14 13 12 11 10 9 8
ACTIVE
7 6 5 4 S 2 1 0
ACTIVE

Bits Description

Interrupt Active Flags

The NVIC_IABRO-NVIC_IABR1 registers indicate which interrupts are active.
[31:0] |ACTIVE ) )

0 = interrupt not active.

1 = interrupt active.

Dec. 20, 2022 Page 350 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

IRQ32 ~ IRQ63 Active Bit Reqgister (NVIC IABR1)

Register Offset R/W |Description Reset Value
NVIC_IABR1 NVIC_BA+0x204 R/W |IRQ32 ~ IRQ63 Active Bit Register 0x0000_0000
31 30 29 28 27 26 25 24
ACTIVE
23 22 21 20 19 18 17 16
ACTIVE
15 14 13 12 11 10 9 8
ACTIVE
7 6 5 4 S 2 1 0
ACTIVE

Bits Description

Interrupt Active Flags

The NVIC_IABRO-NVIC_IABR1 registers indicate which interrupts are active.
[31:0] |ACTIVE ) )
0 = interrupt not active.

1 = interrupt active.
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IRQ0 ~ IRQ71 Interrupt Priority Reqgister (NVIC IPRn)

Register Offset R/W |Description Reset Value
NVIC_IPRn OXEOOOE400 o )
n:O,l_..15 +Oxa*n R/W  |IRQO ~ IRQ63 Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_4n_3 Reserved
23 22 21 20 19 18 17 16
PRI_4n_2 Reserved
15 14 13 12 11 10 9 8
PRI_4n_1 Reserved
7 6 5) 4 3 2 1 0
PRI_4n_0 Reserved
Bits Description

Priority of IRQ_4n+3

[31:30] PRI_4n_3 . o o
“0” denotes the highest priority and “3” denotes the lowest priority

[29:24] Reserved Reserved.

Priority of IRQ_4n+2

[23:22] PRI_4n_2 . o o
“0” denotes the highest priority and “3” denotes the lowest priority

[21:16] Reserved Reserved.

Priority of IRQ_4n+1

[15:14] |PRI_4n_1 , o o
“0” denotes the highest priority and “3” denotes the lowest priority

[13:8] Reserved Reserved.
Priority of IRQ_4n+0
[7:6] PRI_4n_0 . . .
“0” denotes the highest priority and “3” denotes the lowest priority
[5:0] Reserved Reserved.
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6.2.13.4 NMI Control Registers
R: read only, W: write only, R/W: both read and write

Register Offset R/W  |Description

Reset Value

NMI Base Address:
NMI_BA = 0x4000_0300

NMIEN NMI_BA+0x00 R/W  |NMI Source Interrupt Enable Register 0x0000_0000

NMISTS NMI_BA+0x04 R NMI Source Interrupt Status Register 0x0000_0000

Dec. 20, 2022 Page 353 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

NMI Source Interrupt Enable Reqgister (NMIEN)

Register Offset R/W  |Description Reset Value

NMIEN NMI_BA+0x00 R/W  INMI Source Interrupt Enable Register 0x0000_0000

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved

15 14 13 12 11 10 9 8

UARTL_INT UARTO_INT EINTS EINT4 EINT3 EINT2 EINT1 EINTO

7 6 5) 4 3 2 1 0

TAMPER_INT RTC_INT Reserved CLKFAIL Reserved PWRWU_INT IRC_INT BODOUT

Bits Description

[31:16] |Reserved Reserved.

UART1 NMI Source Enable Bit (Write Protect)

0 = UART1 NMI source Disabled.

1 = UART1 NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[15] UARTL_INT

UARTO NMI Source Enable Bit (Write Protect)

0 = UARTO NMI source Disabled.

1 = UARTO NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[14] UARTO_INT

External Interrupt 5 NMI Source Enable Bit (Write Protect)

0 = External interrupt from PB.7 or PD.12 pin NMI source Disabled.
[13] EINT5 . .
1 = External interrupt from PB.7 or PD.12 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

External Interrupt 4 NMI Source Enable Bit (Write Protect)

0 = External interrupt from PA.8, PB.6 or PF.15 pin NMI source Disabled.
1 = External interrupt from PA.8, PB.6 or PF.15 pin NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[12] EINT4

External Interrupt 3 NMI Source Enable Bit (Write Protect)

0 = External interrupt from PB.2 or PC.7 pin NMI source Disabled.
[11] EINT3 . .
1 = External interrupt from PB.2 or PC.7 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

External Interrupt 2 NMI Source Enable Bit (Write Protect)
[10] EINT2 0 = External interrupt from PB.3 or PC.6 pin NMI source Disabled.
1 = External interrupt from PB.3 or PC.6 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[9] EINT1 External Interrupt 1 NMI Source Enable Bit (Write Protect)
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0 = External interrupt from PA.7, PB.4 or PD.15 pin NMI source Disabled.
1 = External interrupt from PA.7, PB.4 or PD.15 pin NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

External Interrupt 0 NMI Source Enable Bit (Write Protect)
8] EINTO 0 = External interrupt from PA.6 or PB.5 pin NMI source Disabled.
1 = External interrupt from PA.6 or PB.5 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

TAMPER_INT NMI Source Enable Bit (Write Protect)

0 = Backup register tamper detected interrupt.NMI source Disabled.
7] TAMPER_INT _ _
1 = Backup register tamper detected interrupt.NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

RTC NMI Source Enable Bit (Write Protect)

0 = RTC NMI source Disabled.

1 = RTC NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

6] RTC_INT

[5] Reserved Reserved.

Clock Fail Detected NMI Source Enable Bit (Write Protect)
0 = Clock fail detected interrupt NMI source Disabled.

[4] CLKFAIL . .
1 = Clock fail detected interrupt NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[3] Reserved Reserved.

Power-down Mode Wake-up NMI Source Enable Bit (Write Protect)
0 = Power-down mode wake-up NMI source Disabled.

[2] PWRWU_INT
1 = Power-down mode wake-up NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

IRC TRIM NMI Source Enable Bit (Write Protect)

0 = IRC TRIM NMI source Disabled.

1 = IRC TRIM NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

1] IRC_INT

BOD NMI Source Enable Bit (Write Protect)

0 = BOD NMI source Disabled.

1 = BOD NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[0] BODOUT
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NMI Source Interrupt Status Register (NMISTS)

Register Offset R/W  |Description Reset Value
NMISTS NMI_BA+0x04 R NMI Source Interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
UARTL_INT UARTO_INT EINTS EINT4 EINT3 EINT2 EINT1 EINTO
7 6 5 4 S 2 1 0
TAMPER_INT RTC_INT Reserved CLKFAIL Reserved PWRWU_INT IRC_INT BODOUT
Bits Description
[31:16] |Reserved Reserved.

UARTL1 Interrupt Flag (Read Only)
[15] UARTL_INT 0 = UART1 interrupt is deasserted.
1 = UARTL1 interrupt is asserted.

UARTO Interrupt Flag (Read Only)
[14] UARTO_INT 0 = UART1 interrupt is deasserted.
1 = UART1 interrupt is asserted.

External Interrupt 5 Interrupt Flag (Read Only)
[13] EINT5 0 = External Interrupt from PB.7 or PD.12 interrupt is deasserted.
1 = External Interrupt from PB.7 or PD.12 interrupt is asserted.

External Interrupt 4 Interrupt Flag (Read Only)
[12] EINT4 0 = External Interrupt from PA.8, PB.6 or PF.15 interrupt is deasserted.
1 = External Interrupt from PA.8, PB.6 or PF.15 interrupt is asserted.

External Interrupt 3 Interrupt Flag (Read Only)
[11] EINT3 0 = External Interrupt from PB.2 or PC.7interrupt is deasserted.
1 = External Interrupt from PB.2 or PC.7 interrupt is asserted.

External Interrupt 2 Interrupt Flag (Read Only)
[10] EINT2 0 = External Interrupt from PB.3 or PC.6 interrupt is deasserted.
1 = External Interrupt from PB.3 or PC.6interrupt is asserted.

External Interrupt 1 Interrupt Flag (Read Only)
[9] EINT1 0 = External Interrupt from PA.7, PB.4 or PD.15 interrupt is deasserted.
1 = External Interrupt from PA.7, PB.4 or PD.15 interrupt is asserted.

External Interrupt O Interrupt Flag (Read Only)
[8] EINTO 0 = External Interrupt from PA.6 or PB.5 interrupt is deasserted.
1 = External Interrupt from PA.6 or PB.5 interrupt is asserted.

[7] TAMPER_INT TAMPER_INT Interrupt Flag (Read Only)
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0 = Backup register tamper detected interrupt is deasserted.
1 = Backup register tamper detected interrupt is asserted.

RTC Interrupt Flag (Read Only)
[6] RTC_INT 0 = RTC interrupt is deasserted.
1 = RTC interrupt is asserted.

[5] Reserved Reserved.

Clock Fail Detected Interrupt Flag (Read Only)
[4] CLKFAIL 0 = Clock fail detected interrupt is deasserted.
1 = Clock fail detected interrupt is asserted.

[3] Reserved Reserved.

Power-down Mode Wake-up Interrupt Flag (Read Only)
[2] PWRWU_INT 0 = Power-down mode wake-up interrupt is deasserted.
1 = Power-down mode wake-up interrupt is asserted.

IRC TRIM Interrupt Flag (Read Only)
[1] IRC_INT 0 = HIRC TRIM interrupt is deasserted.
1 = HIRC TRIM interrupt is asserted.

BOD Interrupt Flag (Read Only)
[0] BODOUT 0 = BOD interrupt is deasserted.
1 = BOD interrupt is asserted.
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6.2.14 System Control Register

The Cortex®-M23 status and operation mode control are managed by System Control Registers.
Including CPUID, Cortex®-M23 interrupt priority and Cortex®-M23 power management can be controlled
through these system control registers.

For more detailed information, please refer to the “Arm® Cortex®-M23 Technical Reference Manual” and
“Arm® v6-M Architecture Reference Manual”.

R: read only, W: write only, R/W: both read and write

Register |Offset R/W |Description Reset Value
SCR Base Address:

SCS_BA = 0xE000_E000

ICSR SCS_BA+0xD04 R/W |Interrupt Control and State Register 0x0000_0000
VTOR SCS_BA+0xD08 R/W |Vector Table Offset Register 0x0000_0000
AIRCR SCS_BA+0xD0OC R/W |Application Interrupt and Reset Control Register 0xFAO05_2000
SCR SCS_BA+0xD10 R/W |System Control Register 0x0000_0000
CCR SCS_BA+0xD14 R/W |Configuration and Control Register 0x0000_0209
SHPR2 SCS_BA+0xD1C R/W |System Handler Priority Register 2 0x0000_0000
SHPRS3 SCS_BA+0xD20 R/W |System Handler Priority Register 3 0x0000_0000
SHCSR SCS_BA+0xD24 R/W |System Handler Control and State Register 0x0000_0000
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Interrupt Control State Reqgister (ICSR)

Register Offset R/W |Description Reset Value
ICSR SCS_BA+0xD04 R/W  |Interrupt Control and State Register 0x0000_0000
31 30 29 28 27 26 25 24
NMIPENDSET | NMIPENDCLR Reserved PENDSVSET | PENDSVCLR | PENDSTSET | PENDSTCLR Reserved
23 22 21 20 19 18 17 16
ISRPREEMPT | ISRPENDING Reserved VECTPENDING
15 14 13 12 11 10 9 8
VECTPENDING Reserved
7 6 5 4 3 2 1 0
VECTACTIVE

Bits |Description

NMI Set-pending Bit

Write Operation:

0 = No effect.

1 = Changes NMI exception state to pending.
[31] |NMIPENDSET )
Read Operation:

0 = NMI exception is not pending.

1 = NMlI exception is pending.

Note: If AIRCR.BFHFNMINS is 0, this bit is RAZ/WI from Non-secure state.

NMI Bit-pending Bit

0 = No effect.

1 = Clear pending status.

Note: If AIRCR.BFHFNMINS is 0, this bit is RAZ/WI from Non-secure state.

[30] |NMIPENDCLR

[29] Reserved Reserved.

PendSV Set-pending Bit

Write Operation:

0 = No effect.

1 = Changes PendSV exception state to pending.
[28] |PENDSVSET )
Read Operation:

0 = PendSV exception is not pending.

1 = PendSV exception is pending.

Note: Writing 1 to this bit is the only way to set the PendSV exception state to pending.

PendSV Clear-pending Bit

Write Operation:

0 = No effect.

1 = Removes the pending state from the PendSV exception.

Note: This is a write only bit. To clear the PENDSV bit, you must “write 0 to PENDSVSET and write 1
to PENDSVCLR” at the same time.

[27] |PENDSVCLR
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SysTick Exception Set-pending Bit
Write Operation:
0 = No effect.
[26] |PENDSTSET |1 =Changes SysTick exception state to pending.
Read Operation:
0 = SysTick exception is not pending.
1 = SysTick exception is pending.
SysTick Exception Clear-pending Bit
Write Operation:
[25] |PENDsTCLR [0 No effect
1 = Removes the pending state from the SysTick exception.
Note: This is a write only bit. To clear the PENDST bit, you must “write 0 to PENDSTSET and write 1
to PENDSTCLR” at the same time.
[24] |Reserved Reserved.
Interrupt Preempt Bit (Read Only)
[23] |ISRPREEMPT i S ) )
If set, a pending exception will be serviced on exit from the debug halt state.
Interrupt Pending Flag, Excluding NMI and Faults (Read Only)
[22] |ISRPENDING |0 = Interrupt not pending.
1 = Interrupt pending.
[21:20]|Reserved Reserved.
Number of the Highest Pended Exception (Read Only)
[19:12]][VECTPENDING|O0 = no pending exceptions.
Nonzero = the exception number of the highest priority pending enabled exception.
[11:8] |Reserved Reserved.
Number of the Current Active Exception (Read Only)
[7:0] |VECTACTIVE |0 = Thread mode.
Non-zero = The exception number of the currently active exception.
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Vector Table Offset Register (VTOR)

Register Offset R/W Description Reset Value
VTOR SCS_BA+0xD08 R/W Vector Table Offset Register 0x0000_0000
31 30 29 28 27 26 25 24
TBLOFF
23 22 21 20 19 18 17 16
TBLOFF
15 14 13 12 11 10 9 8
TBLOFF Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description

Table Offset Bits

[31:9] TBLOFF )
The vector table address for the selected Security state.

[8:0] Reserved Reserved.
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Application Interrupt and Reset Control Register (AIRCR)

Register Offset R/W |Description Reset Value
AIRCR SCS_BA+0xD0OC R/W |Application Interrupt and Reset Control Register 0xFA05_2000
31 30 29 28 27 26 25 24
VECTORKEY
23 22 21 20 19 18 17 16
VECTORKEY
15 14 13 12 11 10 9 8
ENDIANNESS PRIS Reserved
7 6 5 4 3 2 1 0
SYSRESETRE | SYSRESETRE |VECTCLRACTI
Reserved 0s 0 VE Reserved
Bits |Description
Register Access Key
[31:16][VECTORKEY When writing this register, this field should be 0x05FA, otherwise the write action will be ignored.
The VECTORKEY filed is used to prevent accidental write to this register from resetting the system
or clearing of the exception status.
Data Endianness (Read Only)
[15] ENDIANNESS 0 = Little-endian.
1 = Big-endian.
Priority Secure Exceptions Bit
[14] |PRIS 0 = Priority ranges of Secure and Non-secure exceptions are identical.
1 = Non-secure exceptions are de-prioritized.
[13:4] |Reserved Reserved.
System Reset Request Secure Only Bit
[3] SYSRESETREQS |0 = SYSRESETREQ functionality is available to both security states.
1 = SYSRESETREQ functionality is available to secure state only.
System Reset Request Bit
2] SYSRESETREQ Writing This Bit to 1 Will Cause A Reset Signal To Be Asserted To The Chip And Indicate A Reset
Is Requested
This bit is write only and self-cleared as part of the reset sequence.
Exception Active Status Clear Bit
Setting This Bit To 1 Will Clears All Active State Information For Fixed And Configurable Exceptions
[1] VECTCLRACTIVE|This bit is write only and can only be written when the core is halted.
Note: It is the debugger’s responsibility to re-initialize the stack.
Note: This bit reads as zero.
[0] Reserved Reserved.
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System Control Register (SCR)

Register Offset R/W Description Reset Value
SCR SCS_BA+0xD10 R/W System Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved SEVONPEND Reserved SLEEPDEEP |SLEEPONEXIT Reserved

Bits |Description

[31:5]|Reserved Reserved.

Send Event on Pending

0 = Only enabled interrupts or events can wake up the processor, while disabled interrupts are
excluded.

[4] |SEVONPEND (1 = Enabled events and all interrupts, including disabled interrupts, can wake up the processor.

When an event or interrupt enters pending state, the event signal wakes up the processor from WFE. If
the processor is not waiting for an event, the event is registered and affects the next WFE.

The processor also wakes up on execution of an SEV instruction or an external event.

[3] Reserved Reserved.

Processor Deep Sleep and Sleep Mode Selection

Control Whether the Processor Uses Sleep Or Deep Sleep as its Low Power Mode.

[2] |SLEEPDEEP o=
= Sleep.

1 = Deep sleep.

Sleep-on-exit Enable Control

This bit indicate Sleep-On-Exit when Returning from Handler Mode to Thread Mode.
[1] |sLeeronexIT 0 = Do not sleep when returning to Thread mode.

1 = Enter sleep, or deep sleep, on return from an ISR to Thread mode.

Note: Setting this bit to 1 enables an interrupt driven application to avoid returning to an empty main
application.

[0] Reserved Reserved.
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System Handler Priority Register 2 (SHPR?2)

Register Offset R/W  |Description Reset Value
SHPR2 SCS_BA+0xD1C R/W  |System Handler Priority Register 2 0x0000_0000
31 30 29 28 27 26 25 24
PRI_11 Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description

Priority of System Handler 11 — SVCall

[31:30] |PRI_11 _ T o
“0” denotes the highest priority and “3” denotes the lowest priority.

[29:0] Reserved Reserved.
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System Handler Priority Register 3 (SHPR3)

Register Offset R/W  |Description Reset Value
SHPR3 SCS_BA+0xD20 R/W  |System Handler Priority Register 3 0x0000_0000
31 30 29 28 27 26 25 24
PRI_15 Reserved
23 22 21 20 19 18 17 16
PRI_14 Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description

Priority of System Handler 15 — SysTick
[31:30] |PRI_15 _ o o
“0” denotes the highest priority and “3” denotes the lowest priority.

[29:24] Reserved Reserved.

Priority of System Handler 14 — PendSV

[23:22] PRI_14 . o o
“0” denotes the highest priority and “3” denotes the lowest priority.

[21:0] Reserved Reserved.
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System Handler Control and State Register (SHCSR)

Register Offset R/W |Description Reset Value
SHCSR SCS_BA+0xD24 R/W |System Handler Control and State Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
HARDFAULTP
Reserved ENDED Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:22] |Reserved Reserved.

HardFault Exception Pended State

This bit indicates and allows modification of the pending state of

the HardFault exception corresponding to the selected Security state.
[21] HARDFAULTPENDED This bit is banked between Security states.

The possible values of this bit are:

0 = HardFault exception not pending for the selected Security state.
1 = HardFault exception pending for the selected Security state.

[20:0] Reserved Reserved.
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6.3 Clock Controller

6.3.1 Overview

The clock controller generates clocks for the whole chip, including system clocks and all peripheral
clocks. The clock controller also implements the power control function with the individually clock
ON/OFF control, clock source selection and a clock divider. The chip will not enter Power-down mode
until CPU sets the Power-down enable bit PDEN(CLK_PWRCTL[7]) and Cortex®-M23 core executes
the WFI instruction. After that, chip enters Power-down mode and wait for wake-up interrupt source
triggered to leave Power-down mode. In Power-down mode, the clock controller turns off the 4~32 MHz
external high speed crystal (HXT), 48 MHz internal high speed RC oscillator (HIRC) and 4 MHz internal
median speed RC oscillator (MIRC) to reduce the overall system power consumption. Figure 6.3-1
shows the clock generator and the overview of the clock source control.

M251LE3AE
M251SE3AE | M251ZD2AE
M251KE3AE | M251LC2AE
M254SE3AE M251LG6AE | M251LD2AE | M251FC2AE
M254KG6AE | M254KE3AE | M254SD2AE | M251SG6AE | M251SC2AE | M251EC2AE
M254SG6AE | M256SE3AE | 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 o ) o - - -
EXSTCKEN (CLK_AHBCLK[4])

Cortex®-M23 SysTick Clock
Source Selection

STCLKSEL [ J o o - - _
(CLK_CLKSELO[5:3]) default
value is 3'b011

Cortex®-M23 SysTick Clock
Source Selection

STCLKSEL - - - L L ®

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

6.3.9 Register
Description

TIMER Clock Source Selection
TMR3SEL(CLK_CLKSEL1[22:2
0]

TMR2SEL(CLK_CLKSEL1[18:1
6])

TMR1SEL(CLK_CLKSEL1[14:1
2))

TMROSEL(CLK_CLKSEL1[10:8
D
default value is 3'b010

TIMER Clock Source Selection

TMR3SEL(CLK_CLKSEL1[22:2 - - - [ () )
V)]
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M251LE3AE
M251SE3AE | M251ZD2AE
M251KE3AE | M251LC2AE
M254SE3AE M251LG6AE | M251LD2AE | M251FC2AE
M254KG6AE | M254KE3AE | M254SD2AE | M251SG6AE | M251SC2AE | M251EC2AE
M254SG6AE | M256SE3AE | 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

TMR2SEL(CLK_CLKSEL1[18:1
6])

TMR1SEL(CLK_CLKSEL1[14:1
2))

TMROSEL(CLK_CLKSEL1[10:8
)
default value is 3’'b111

Clock Divider Clock Source
Selection

CLKOSEL ([ J o () - - _
(CLK_CLKSEL1[6:4]) default
value is 3'b010

Clock Divider Clock Source
Selection

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

SCO Clock Source Selection

SCOSEL (CLK_CLKSEL3[1:0]) o L ] - - -
default value is 2’b10

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 - - - o o -
Stable Flag

PLLSTB (CLK_STATUS[2])

Clock Frequency Range
Detector Upper Boundary
Register (CLK_CDUPB) o [ J ( - - -
CLK_CDUPB Detect_coefficient
is 512

Clock Frequency Range
Detector Upper Boundary
Register (CLK_CDUPB) - - - o o [
CLK_CDUPB Detect_coefficient
is 1024

Clock Frequency Range
Detector Lower Boundary
Register (CLK_CDLOWB) o o o - - -
CLK_CDLOWB
Detect_coefficient is 512
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M251LE3AE
M251SE3AE | M251ZD2AE
M251KE3AE | M251LC2AE
M254SE3AE M251LG6AE | M251LD2AE | M251FC2AE
M254KG6AE | M254KE3AE | M254SD2AE | M251SG6AE | M251SC2AE | M251EC2AE
M254SG6AE | M256SE3AE | M254MD2AE | M251KG6AE | M251SD2AE | M251ZC2AE
M258KG6AE | M256KE3AE | M256SD2AE | M252LE3AE | M252ZD2AE | M252FC2AE
M258SG6AE | M258SE3AE | M256MD2AE | M252SE3AE | M252LC2AE | M252EC2AE
M258KE3AE M252KE3AE | M252LD2AE | M252ZC2AE
M252LG6AE | M252SC2AE
M252SG6AE | M252SD2AE

Section Sub-Section

M252KGBAE
Clock Frequency Range

Detector Lower Boundary

Register (CLK_CDLOWB) - - - o o [

CLK_CDLOWB
Detect_coefficient is 1024

Table 6.3-1 Clock Controller Feature Comparison Table at Different chip
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NOTE: o Module in AHB or Bus matrix
 XXXX is register name
@

9.
: AHBCLK register settings

: CLKDIVO ~ 4 register settings FM(‘;g:ead)
WIRC MIRC | 'One permodule PDMA
— HIRC ', 7 EBI
] CRC

——CLKDIV ]
; HCLK GPIOA-F

HCLKDIV ] CRYPTO
—| =16 |—| HCLK I

HXT OSC
4-32MHz

HIRC

»
LIRC EME
LIRC LXT q
38.4KHz d
X<
;2- L4 RTC, WDT, WWDT - )
> RTC »  SRAM
d ] w Tamper
detecti
=\| APBCLKxX etection for APBO
[« .
HCLK 'm‘ :) WDT ) PCLKOSEL Peripheral Clock
| —— » /1,2,4,8,16,32
APBCLKx
N for APB1
> D WWDT i
> PCLKLSEL Peripheral Clock
SOF 1.2,48,16,32 [[| PCLKL >
HIRC
J—_IX_II:K CLKO
EheE ::I CLKO Peripheral Clock Tree
APBCLKx PLL CLKDIVX
1Hz from RTC module PSIODIV
HXT ) /1 ~ 256
CLKO 1—& PCLKx |
NOTE: TO for TMRO, IRC ;
T1 for TMR1, ':f;l‘g o LXT__ 5,
T2 for TMR2, > BOD — rown
T3 for TMR3 splsopm 1
ot Ry —————— | e 2 5
I
S Onejer module SPI0 |'|
HIRC <
USB Clock Tree HXT E 5 [e)
PEIRK » SCODIV ||| ,
CLKDIVX ST [\2i] /1~ 256 |[=X SCOo
USBLL One per UART module
Device/BC1.2 CCIKDVO TR
Controller 4! [ uARTODIV .
LXT & [ UARTO
/1~16 A
Rl o
NOTE: One per TMR module
PCLKO for USB TMRO~3
4 TMRO m
LIRC .
LCD Charge Pump 5| J(CAPBCLKx
,,,,,,,,,,,,,,,,,,,,, PWMO~1
One per module
MIRC N PWMO
——> >
" 4 o
1.2MHz Charge Pump APBCLKx BPWMO
One per module
5

S USCI0~2
:

Analog Module
. ACMPO~-1
APBCLKx
1 LCD
D OPA0-2
APBCIKX
D DACO
MIRC 1
APBCLKx TK
EADCDIV
/1~ 256
APBCIKX NOTE.
NOTE: 1. PCLKO for QSPIO, SPI_I2S1, SCO, BPWMO0, PWMO, USCIO, USCI2, 12C0, UARTO, UART2,
1. PCLKO for OPAO~2, TMRO~1, TK
2. PCLK1 for DACO, ACMPO~1,EADCO 2. PCLK1 for SPI_I2S0, PWM1, BPWM1, USCI1, 12C1, TMR2~3, UART1, UART3, PSIO, LCD

Figure 6.3-1 Clock Generator Global View Diagram

6.3.2 Clock Generator
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The clock generator consists of 6 clock sources, which are listed below:
® 32.768 kHz external low speed crystal oscillator (LXT)
® 4~32 MHz external high speed crystal oscillator (HXT)

® Programmable PLL output clock frequency (PLLFOUT) - PLL source can be selected
from external 4~32 MHz external high speed crystal (HXT), 48 MHz internal high speed
oscillator (HIRC/4) or 4 MHz internal medium speed oscillator (MIRC)

48 MHz internal high speed RC oscillator (HIRC)
38.4 kHz internal low speed RC oscillator (LIRC)

4 MHz internal medium speed oscillator (MIRC)

LXTEN (CLK_PWRCTL[1])

External 32.768
kHz Crystal
(LXT)

LXT

\

X32_0UT|

1L HXTEN (CLK_PWRCTL[0]) T

XT1_IN

—{ External 4~32
4(

S MHz Crystal PLLSRC (CLK_PLLCTL[20:19])
(HXT)

XTI_OUT| 1 iRCEN (CLK_PWRCTL[2]) 00 PLL FOUT

] —®  PLL
01

Internal 48 MHz /4 —11
Oscillator
(HIRC)

L HIRC

RCEN (CLK_PWRCTL[3])

\j

Internal 38.4
kHz Oscillator
(LIRC)

MIRCEN (CLK_PWRCTL[19])

LIRC

y

Internal 4 MHz
Oscillator
(MIRC)

MIRC

\/

Figure 6.3-2 Clock Generator Block Diagram
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6.3.3 System Clock and SysTick Clock

The system clock has 6 clock sources, which are generated from clock generator block. The clock
source switch depends on the register HCLKSEL (CLK_CLKSELO[2:0]). The block diagram is shown in

Figure 6.3-3
HCLKSEL
(CLK_CLKSELO[2:0])

HRC | 3]

MIRC
—>» 101
RS, gy CPUCLK Py
(PLLFOUT | 410 L(HCLKDIVAT) |+ HCLK ]

LXT FO HCLKDIV PCLKO
— >

HXT 0ot (CLK_CLKDIVO[3:0]) APBO
By 000 PCLK1

CPU in Power Down Mode APB1

Figure 6.3-3 System Clock Block Diagram

There are two clock fail detectors to observe HXT and LXT clock source and they have individual enable
and interrupt control. When HXT detector is enabled, the MIRC clock is enabled automatically. When
LXT detector is enabled, the LIRC clock is enabled automatically.

When HXT clock detector is enabled, the system clock will auto switched to MIRC if HXT clock stops
being detected in the following condition: system clock source comes from HXT or system clock source
comes from PLL with HXT as the input of PLL. If HXT clock stop condition is detected, the HXTFIF
(CLK_CLKDSTSJO0]) is set to 1 and chip will enter interrupt if HXTFIE (CLK_CLKDCTL[5]) is set to 1.
User can try to recover HXT by disable HXT and enable HXT again to check if the clock stable bit is set
to 1 or not. If HXT clock stable bit is set to 1, it means HXT is recovered to oscillate after re-enable
action and user can switch system clock to HXT again.

The HXT clock stop detect and system clock switch to MIRC procedure is shown in Figure 6.3-4.
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Set HXTFDEN To enable
HXT clock detector

€—NO
y

HXTFIF = 1?

YES

ystem clock source =
"HXT" or "PLLwith
HXT" ?

System clock keep
original clock

YES

v

Switch system clock to
MIRC

Figure 6.3-4 HXT Stop Protect Procedure

The clock source of SysTick in Cortex®-M23 core can use CPU clock or external clock (SYST_CTRL][2]).
If using external clock, the SysTick clock (STCLK) has 5 clock sources. The clock source switch depends
on the setting of the register STCLKSEL (CLK_CLKSELO[5:3]). The block diagram is shown in Figure
6.3-5.

STCLKSEL
(CLK_CLKSELO[5:3])

HIRC 1/2 111
HCLK
et 1/2 011 R STCLK
1/2 010
LXT
» 001
HXT EXSTCKEN
000 | |(CLK_AHBCLKI4])

Figure 6.3-5 SysTick Clock Control Block Diagram

6.3.4 Peripherals Clock

The peripherals clock has different clock source switch setting, which depends on the different
peripheral. Please refer to the CLK_CLKSEL1 and CLK_CLKSEL2 register description in Register
Description section.
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6.3.5 Power-down Mode Clock

When entering Power-down mode, system clocks, some clock sources and some peripheral clocks are
disabled. Some clock sources and peripherals clock are still active in Power-down mode.

For theses clocks, which still keep active, are listed below:
® Clock Generator
- 38.4 kHz internal low speed RC oscillator (LIRC) clock
- 32.768 kHz external low speed crystal oscillator (LXT) clock
- 4 MHz internal medium speed oscillator (MIRC) clock if LCD and TK enabled.
® Peripherals clock, except for HCLK, PCLKO and PCLK1 (when the modules adopt LXT or
LIRC as clock source).

6.3.6  Clock Output

This device is equipped with a power-of-2 frequency divider which is composed by 16 chained divide-
by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one multiplexer is
reflected to CLKO function pin. Therefore there are 16 options of power-of-2 divided clocks with the
frequency from Fin/2* to Fin/2'% where Fin is input clock frequency to the clock divider.

The output formula is Fout = Fin/2N*Y, where Fin is the input clock frequency, Fou is the clock divider
output frequency and N is the 4-bit value in FREQSEL (CLK_CLKOCTL][3:0]).

When writing 1 to CLKOEN (CLK_CLKOCTL[4]), the chained counter starts to count. When writing O to
CLKOEN (CLK_CLKOCTL[4]), the chained counter continuously runs till divided clock reaches low state
and stays in low state.

CLKOEN

Enable
(CLK_CLKOCTL[4])

divide-by-2 counter FREQSEL

(CLK_CLKOCTL[3:0])

16 chained
divide-by-2 counter

SOF ,l111 T

” 12 | 1/2? L CLK_?:I&ggTL[Sl)
110 ‘ ‘ CLK1HZEN

10000, (CLK_CLKOCTL[6])
_MIRC 1101 [ 10001, o1

LI 0
LIRC AT

1/2°

...... | 12" | 172"

[
11110,
HIRC 1011 }1111,

Hcib, 010—® N\
LXT
HXT

RTCSEL(RTC_LXTCTL(7])

=)

o

=
Y VY

CLKOSEL (CLK_CLKSEL1[6:4])

LIRC

1 Hz clock from LXT
132768

Figure 6.3-6 Clock Output Block Diagram
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6.3.7 USB Clock Source

The clock source of USB 1.0 is generated from 48 MHz HIRC or programmable PLL output. The
generated clocks are shown in Figure 6.3-7. USBPLLDIV is the clock divider output frequency, the
output formula is (PLLFOUT frequency) / (USBDIV + 1).

HIRC48M

PLLFOUT

2yl USBDIV + 1) [YSBPLLDIV E

USBDSEL

USBL1.1 Device
Controller

Dec. 20, 2022

Figure 6.3-7 USB Clock Source
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R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
CLK Base Address:

CLK_BA = 0x4000_0200

CLK_PWRCTL |CLK_BA+0x00 [R/W |System Power-down Control Register 0x0079_X01X
CLK_AHBCLK CLK_BA+0x04 |R/W |AHB Devices Clock Enable Control Register 0x0000_8004

CLK_APBCLKO

CLK_BA+0x08

R/W

APB Devices Clock Enable Control Register 0

0x0000_0001

CLK_APBCLK1

CLK_BA+0x0C

R/W

APB Devices Clock Enable Control Register 1

0x0000_0000

CLK_CLKSELO

CLK_BA+0x10

R/W

Clock Source Select Control Register 0

0x0000_00XD

CLK_CLKSEL1

CLK_BA+0x14

R/W

Clock Source Select Control Register 1

0x44XX_XXXB

CLK_CLKSEL2

CLK_BA+0x18

R/W

Clock Source Select Control Register 2

0x2000_03AB

CLK_CLKSEL3

CLK_BA+0x1C

R/W

Clock Source Select Control Register 3

0x4400_000X

CLK_CLKDIVO |CLK_BA+0x20 |R/W |Clock Divider Number Register 0 0x0000_0000
CLK_CLKDIV1 CLK_BA+0x24 |R/W [Clock Divider Number Register 1 0x0000_0000
CLK_CLKDIV4 CLK_BA+0x30 |R/W |Clock Divider Number Register 4 0x0000_0000
CLK_PCLKDIV  |CLK_BA+0x34 |R/W |APB Clock Divider Register 0x0000_0000
CLK_PLLCTL CLK_BA+0x40 |R/W |PLL Control Register 0x0005_4618
CLK_STATUS CLK_BA+0x50 |[R Clock Status Monitor Register 0x0000_00XX
CLK_CLKOCTL [CLK_BA+0x60 |R/W |Clock Output Control Register 0x0000_0000
CLK_CLKDCTL |[CLK_BA+0x70 |R/W |Clock Fail Detector Control Register 0x0000_0000
CLK_CLKDSTS |CLK_BA+0x74 |[R/W |Clock Fail Detector Status Register 0x0000_0000
CLK_CDUPB CLK_BA+0x78 |R/W |Clock Frequency Range Detector Upper Boundary Register 0x0000_0000
CLK_CDLOWB |CLK_BA+0x7c |R/W |Clock Frequency Range Detector Lower Boundary Register 0x0000_0000
CLK_PMUCTL CLK_BA+0x90 |R/W |[Power Manager Control Register 0x0000_0000
CLK_PMUSTS CLK_BA+0x94 |R/W [Power Manager Status Register 0x0000_0000
CLK_HXTFSEL |CLK_BA+0xB4 |R/W |HXT Filter Select Control Register 0x0000_000X
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6.3.9 Register Description

System Power-down Control Register (CLK PWRCTL)

Register Offset R/W |Description Reset Value
CLK_PWRCTL CLK_BA+0x00 R/W  |System Power-down Control Register 0x0079_X01X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved HXTGAIN MIRCEN Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5) 4 3 2 1 0
PDEN PDWKIF PDWKIEN PDWKDLY LIRCEN HIRCEN LXTEN HXTEN
Bits |Description
[31:23]|Reserved |Reserved.

[22:20]|HXTGAIN

HXT Gain Control Bit (Write Protect)
This is a protected register. Please refer to open lock sequence to program it.

Gain control is used to enlarge the gain of crystal to make sure crystal work normally. If gain control is
enabled, crystal will consume more power than gain control off.

000= HXT frequency 1~4 MHz.

001= HXT frequency 4~8 MHz.

010= HXT frequency 8~12 MHz.

011= HXT frequency 12~ 16 MHz.

100= HXT frequency 16~24 MHz.

101= HXT frequency 24~32 Mhz.

110= HXT frequency 24~32 Mhz.

111= HXT frequency 24~32 Mhz.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.
Note 2: Reset by power on reset.

[19] [MIRCEN

MIRC Enable Bit (Write Protect)

0 = 4 MHz internal high speed RC oscillator (MIRC) Disabled.

1 = 4 MHz internal high speed RC oscillator (MIRC) Enabled.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.
Note 2: This bit is forced on when CLKSELOQ[2:0] = 101b.

[18:8] |Reserved

Reserved.

71 |PDEN

System Power-down Enable (Write Protect)

When this bit is set to 1, Power-down mode is enabled, chip enters Power-down mode immediately after
the PDEN bit set. When chip wakes up from Power-down mode, this bit is auto cleared. Users need to set
this bit again for next Power-down.

In Power-down mode, HXT ,MIRC and HIRC will be disabled in this mode, but LXT and LIRC are not

controlled by Power-down mode.
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In Power-down mode, the PLL, HCLK, PCLKO and PCLK1 clocks are disabled, and ignored the clock
source selection. The clocks of peripheral are not controlled by Power-down mode, if the peripheral clock
source is from LXT or LIRC.

0 = Chip operating normally or chip in idle mode because of WFI command.
1 = Chip enters Power-down mode instant or wait CPU sleep command WFI.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

6]

PDWKIF

Power-down Mode Wake-up Interrupt Status

Set by “Power-down wake-up event” indicates that resume from Power-down mode”

The flag is set if any wake-up source is occurred. Refer Power Modes and Wake-up Sources chapter.
Note 1: Write 1 to clear the bit to 0.

Note 2: This bit works only if PDWKIEN (CLK_PWRCTL[5]) is set to 1.

(5]

PDWKIEN

Power-down Mode Wake-up Interrupt Enable Bit (Write Protect)

0 = Power-down mode wake-up interrupt Disabled.

1 = Power-down mode wake-up interrupt Enabled.

Note 1: The interrupt will occur when both PDWKIF and PDWKIEN are high.
Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.

(4]

PDWKDLY

Enable the Wake-up Delay Counter (Write Protect)

When the chip wakes up from Power-down mode, the clock control will delay certain clock cycles to wait
system clock stable.

The delayed clock cycle is 4096 clock cycles when chip works at 4~32 MHz external high speed crystal
oscillator (HXT),

The delayed clock cycle is 512 clock cycles when chip works at 48 MHz internal high speed RC oscillator
(HIRC)

The delayed clock cycle is 64 clock cycles when chip works at 4 MHz internal median speed RC oscillator
(MIRC)

0 = Clock cycles delay Disabled.
1 = Clock cycles delay Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

(3]

LIRCEN

LIRC Enable Bit (Write Protect)

0 = 38.4 kHz internal low speed RC oscillator (LIRC) Disabled.

1 = 38.4 kHz internal low speed RC oscillator (LIRC) Enabled.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.

Note 2: LIRC will also be forced on in the following conditions: 1. Power down and ~(CONFIGO[3] &
CONFIGO0[4] & ~CONFIGO0[31] & CONFIGO[30]); 2. Not power down and ~(CONFIGO[3] & CONFIGO[4] &
CONFIGO[31]).

(2]

HIRCEN

HIRC Enable Bit (Write Protect)

0 = 48 MHz internal high speed RC oscillator (HIRC) Disabled.

1 = 48 MHz internal high speed RC oscillator (HIRC) Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

(1]

LXTEN

LXT Enable Bit (Write Protect)

0 = 32.768 kHz external low speed crystal (LXT) Disabled.

1 =32.768 kHz external low speed crystal (LXT) Enabled.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.
Note 2: Reset by RTC power on reset.

0]

HXTEN

HXT Enable Bit (Write Protect)

0 = 4~32 MHz external high speed crystal (HXT) Disabled.

1 = 4~32 MHz external high speed crystal (HXT) Enabled.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.
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I | |Note 2: Reset by power on reset. |
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AHB Devices Clock Enable Control Register (CLK AHBCLK)
The bits in this register are used to enable/disable clock for system clock, AHB bus devices clock.

Register Offset R/W |Description Reset Value
CLK_AHBCLK CLK_BA+0x04 R/W |AHB Devices Clock Enable Control Register 0x0000_8004
31 30 29 28 27 26 25 24
Reserved GPFCKEN GPECKEN GPDCKEN GPCCKEN GPBCKEN GPACKEN
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
FMCIDLE Reserved CRPTCKEN Reserved
7 6 5) 4 3 2 1 0
CRCCKEN Reserved EXSTCKEN EBICKEN ISPCKEN PDMACKEN Reserved

Bits |Description

[31:30]|Reserved |Reserved.

GPIOF Clock Enable Bit
[29] |GPFCKEN |0 = GPIOF port clock Disabled.
1 = GPIOF port clock Enabled.

GPIOE Clock Enable Bit
[28] GPECKEN |0 = GPIOE port clock Disabled.
1 = GPIOE port clock Enabled.

GPIOD Clock Enable Bit
[27] |GPDCKEN |0 = GPIOD port clock Disabled.
1 = GPIOD port clock Enabled.

GPIOC Clock Enable Bit
[26] |GPCCKEN |0 = GPIOC port clock Disabled.
1 = GPIOC port clock Enabled.

GPIOB Clock Enable Bit
[25] |GPBCKEN |0 = GPIOB port clock Disabled.
1 = GPIOB port clock Enabled.

GPIOA Clock Enable Bit
[24] |GPACKEN |0 = GPIOA port clock Disabled.
1 = GPIOA port clock Enabled.

[23:16]|Reserved  |Reserved.

Flash Memory Controller Clock Enable Bit in IDLE Mode

0 = FMC clock Disabled when chip is under IDLE mode, in this case, PDMA can not access FMC

[15] |FMCIDLE
memory.

1 = FMC clock Enabled when chip is under IDLE mode, PDMA can access FMC memory.
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[14:13]|Reserved |Reserved.

Cryptographic Accelerator Clock Enable Bit
[12] |CRPTCKEN [0 = Cryptographic Accelerator clock Disabled.
1 = Cryptographic Accelerator clock Enabled.

[11:8] |Reserved |Reserved.

CRC Generator Controller Clock Enable Bit
[7] CRCCKEN |0 = CRC peripheral clock Disabled.
1 = CRC peripheral clock Enabled.

[6:5] |Reserved |Reserved.

External System Tick Clock Enable Bit
[4] EXSTCKEN |0 = External System tick clock Disabled.
1 = External System tick clock Enabled.

EBI Controller Clock Enable Bit
[3] EBICKEN |0 = EBI peripheral clock Disabled.
1 = EBI peripheral clock Enabled.

Flash ISP Controller Clock Enable Bit
[2] ISPCKEN |0 = Flash ISP peripheral clock Disabled.
1 = Flash ISP peripheral clock Enabled.

PDMA Controller Clock Enable Bit
[1] PDMACKEN|0 = PDMA peripheral clock Disabled.
1 = PDMA peripheral clock Enabled.

[0] Reserved [Reserved.
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APB Devices Clock Enable Control Register 0 (CLK _APBCLKO0)

The bits in this register are used to enable/disable clock for peripheral controller clocks.

Register

Offset

R/W [Description

Reset Value

CLK_APBCLKO

CLK_BA+0x08

R/W |APB Devices Clock Enable Control Register 0

0x0000_0001

31 30 29 28 27 26 25 24
Reserved TKCKEN EADCCKEN USBDCKEN Reserved
23 22 21 20 19 18 17 16
Reserved UART3CKEN | UART2CKEN | UART1CKEN | UARTOCKEN
15 14 13 12 11 10 9 8
Reserved SPI1CKEN SPIOCKEN QSPIOCKEN Reserved I2C1CKEN 12COCKEN
7 6 5 4 3 2 1 0
ACMPO1CKEN| CLKOCKEN TMR3CKEN TMR2CKEN TMR1CKEN TMROCKEN RTCCKEN WDTCKEN
Bits Description
[31:30] |Reserved Reserved.
Touch Key Clock Enable Bit
[29] TKCKEN 0 = Touch Key clock Disabled.
1 = Touch Key clock Enabled.
Enhanced Analog-digital-converter Clock Enable Bit
[28] EADCCKEN 0 = EADC clock Disabled.
1 = EADC clock Enabled.
USB Device Clock Enable Bit
[27] USBDCKEN 0 = USB Device clock Disabled.
1 = USB Device clock Enabled.
[26:20] |Reserved Reserved.
UART3 Clock Enable Bit
[19] UART3CKEN 0 = UART3 clock Disabled.
1 = UART3 clock Enabled.
UART2 Clock Enable Bit
[18] UART2CKEN 0 = UART?2 clock Disabled.
1 = UART2 clock Enabled.
UART1 Clock Enable Bit
[17] UART1CKEN 0 = UART1 clock Disabled.
1 = UART1 clock Enabled.
UARTO Clock Enable Bit
[16] UARTOCKEN 0 = UARTO clock Disabled.
1 = UARTO clock Enabled.
[15] Reserved Reserved.
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SPI1 Clock Enable Bit
[14] SPI1CKEN 0 = SPI1 clock Disabled.
1 = SPI1 clock Enabled.

SPI0 Clock Enable Bit
[13] SPIOCKEN 0 = SPIO clock Disabled.
1 = SPIO0 clock Enabled.

QSPI0 Clock Enable Bit
[12] QSPIOCKEN 0 = QSPIO clock Disabled.
1 = QSPIO clock Enabled.

[11:10] |Reserved Reserved.

12C1 Clock Enable Bit
[9] I2C1CKEN 0 = 12C1 clock Disabled.
1 =12C1 clock Enabled.

12C0 Clock Enable Bit
[8] I2COCKEN 0 =12CO0 clock Disabled.
1 =12CO0 clock Enabled.

Analog Comparator 0/1 Clock Enable Bit
[7] ACMPO1CKEN |0 = Analog comparator 0/1 clock Disabled.
1 = Analog comparator 0/1 clock Enabled.

CLKO Clock Enable Bit
[6] CLKOCKEN 0 = CLKO clock Disabled.
1 = CLKO clock Enabled.

Timer3 Clock Enable Bit
[5] TMR3CKEN 0 = Timer3 clock Disabled.
1 = Timer3 clock Enabled.

Timer2 Clock Enable Bit
[4] TMR2CKEN 0 = Timer2 clock Disabled.
1 = Timer2 clock Enabled.

Timerl Clock Enable Bit
[3] TMR1CKEN 0 = Timerl clock Disabled.
1 = Timerl clock Enabled.

Timer0 Clock Enable Bit
[2] TMROCKEN 0 = TimerO clock Disabled.
1 = TimerO0 clock Enabled.

Real-time-clock APB Interface Clock Enable Bit
[1] RTCCKEN 0 = RTC APB clock Disabled.
1 =RTC APB clock Enabled.

Watchdog Timer Clock Enable Bit (Write Protect)

0 = Watchdog timer clock Disabled.

1 = Watchdog timer clock Enabled.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.

Note 2: This bit is forced to 1 when CONFIGO[3] or CONFIGO0[4] or CONFIGO[31] is 0.
Note 3: Reset by power on reset or watch dog reset or software chip reset.

0] WDTCKEN
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Reqister 1 (CLK APBCLK1)

The bits in this register are used to enable/disable clock for peripheral controller clocks.

Register Offset R/W

Description

Reset Value

CLK_APBCLK1 CLK_BA+0x0C R/IW

APB Devices Clock Enable Control Register 1

0x0000_0000

31 30 29 28 27 26 25 24
PSIOCKEN OPACKEN Reserved
23 22 21 20 19 18 17 16
Reserved BPWM1CKEN | BPWMOCKEN | PWM1CKEN PWMOCKEN
15 14 13 12 11 10 9 8
LCDCPCKEN LCDCKEN Reserved DACCKEN Reserved USCI2CKEN USCI1CKEN USCIOCKEN
7 6 5 4 3 2 1 0
Reserved SCOCKEN
Bits Description
PSIO Clock Enable Bit
[31] PSIOCKEN 0 = PSIO clock Disabled.
1 = PSIO clock Enabled.
OP Amplifier Clock Enable Bit
[30] OPACKEN 0 = OPA clock Disabled.
1 = OPA clock Enabled.
[29:20] Reserved Reserved.
BPWML1 Clock Enable Bit
[19] BPWM1CKEN 0 = BPWML1 clock Disabled.
1 = BPWML1 clock Enabled.
BPWMO Clock Enable Bit
[18] BPWMOCKEN 0 = BPWMO clock Disabled.
1 = BPWMO clock Enabled.
PWM1 Clock Enable Bit
[17] PWM1CKEN 0 = PWML1 clock Disabled.
1 = PWM1 clock Enabled.
PWMO Clock Enable Bit
[16] PWMOCKEN 0 = PWMO clock Disabled.
1 = PWMO clock Enabled.
LCD Charge Pump Clock Enable Bit
[15] LCDCPCKEN 0 = LCD Charge Pump clock Disabled.
1 = LCD Charge Pump clock Enabled.
LCD Clock Enable Bit
[14] LCDCKEN .
0 = LCD clock Disabled.
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1 = LCD clock Enabled.

[13] Reserved Reserved.

DAC Clock Enable Bit
[12] DACCKEN 0 = DAC clock Disabled.
1 = DAC clock Enabled.

[11] Reserved Reserved.

USCI2 Clock Enable Bit
[10] USCI2CKEN 0 = USCI1 clock Disabled.
1 = USCI1 clock Enabled.

USCI1 Clock Enable Bit
[9] USCI1CKEN 0 = USCI1 clock Disabled.
1 = USCI1 clock Enabled.

USCIO Clock Enable Bit
[8] USCIOCKEN 0 = USCIO clock Disabled.
1 = USCIO clock Enabled.

[7:1] Reserved Reserved.

SCO Clock Enable Bit
[0] SCOCKEN 0 = SCO clock Disabled.
1 = SCO clock Enabled.
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Clock Source Select Control Register 0 (CLK CLKSELOQ)

Register Offset R/W |Description Reset Value
CLK_CLKSELO CLK_BA+0x10 R/W |Clock Source Select Control Register 0 0x0000_00XD
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved USBDSEL
7 6 5 4 3 2 1 0
Reserved STCLKSEL HCLKSEL

Bits |Description

[31:9]|Reserved |Reserved.

USB Device Clock Source Selection (Write Protect)

These bits are protected bit. It means programming this bit needs to write “59h”, “16h”, “88h” to address
0x4000_0100 to disable register protection. Refer to the register REGWRPROT at address
[8] |USBDSEL |GCR_BA+0x100.

0 = Clock source from HIRC.
1 = Clock source from PLL Divided.

[7:6] |Reserved |Reserved.

Cortex®-M23 SysTick Clock Source Selection (Write Protect)
If SYST_CTRL[2]=0, SysTick uses listed clock source below.
000 = Clock source from HXT.

001 = Clock source from LXT.

010 = Clock source from HXT/2.

011 = Clock source from HCLK/2.

111 = Clock source from HIRC/2.

Note 1: if SysTick clock source is not from HCLK (i.e. SYST_CTRL[2] = 0), SysTick clock source must less
than or equal to HCLK/2.

Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.

[5:3] [STCLKSEL

HCLK Clock Source Selection (Write Protect)

Before clock switching, the related clock sources (both pre-select and new-select) must be turned on.
000 = Clock source from HXT.

001 = Clock source from LXT.

010 = Clock source from PLL.

011 = Clock source from LIRC.

101= Clock source from MIRC.

111= Clock source from HIRC.

Other = Reserved.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.

[2:0] |HCLKSEL
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I | |Note 2: Reset by power on reset. |

Dec. 20, 2022 Page 387 of 1434 Rev 2.04



nuvoTon M251/M252/M254/M256/M258 Series

Clock Source Select Control Register 1 (CLK CLKSEL1)
Before clock switching, the related clock sources (pre-selected and newly-selected) must be turned on.

Register Offset R/W |Description Reset Value
CLK_CLKSEL1 CLK_BA+0x14 R/W [Clock Source Select Control Register 1 Ox44XX_XXXB
31 30 29 28 27 26 25 24
Reserved UART1SEL Reserved UARTOSEL
23 22 21 20 19 18 17 16
Reserved TMR3SEL Reserved TMR2SEL
15 14 13 12 11 10 9 8
Reserved TMR1SEL Reserved TMROSEL
7 6 5) 4 3 2 1 0
Reserved CLKOSEL WWDTSEL WDTSEL
Bits Description
[31] Reserved Reserved.

UART1 Clock Source Selection

000 = Clock source from 4~32 MHz external high speed crystal oscillator (HXT).
001 = Clock source from PLL.

[30:28] |UART1SEL [010 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
011 = Clock source from 48 MHz internal high speed RC oscillator (HIRC).
100= Clock source from PCLK1.

101= Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).

[27] Reserved Reserved.

UARTO Clock Source Selection

000 = Clock source from 4~32 MHz external high speed crystal oscillator (HXT).
001 = Clock source from PLL.

[26:24] JUARTOSEL |010 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
011 = Clock source from 48 MHz internal high speed RC oscillator (HIRC).
100= Clock source from PCLKO.

101= Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).

[23] Reserved Reserved.

TIMER3 Clock Source Selection

000 = Clock source from 4~32 MHz external high speed crystal oscillator (HXT).
001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
010 = Clock source from PCLK1.

[22:20] [TMR3SEL .
011 = Clock source from external clock T3 pin.

101 = Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).
111 = Clock source from 48 MHz internal high speed RC oscillator (HIRC).

Others = Reserved.
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[19] Reserved Reserved.
TIMER2 Clock Source Selection
000 = Clock source from 4~32 MHz external high speed crystal oscillator (HXT).
001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
[18:16] |TMR2SEL 010 = Clock source from PCLK1. -
011 = Clock source from external clock T2 pin.
101 = Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).
111 = Clock source from 48 MHz internal high speed RC oscillator (HIRC).
Others = Reserved.
[15] Reserved Reserved.
TIMER1 Clock Source Selection
000 = Clock source from 4~32 MHz external high speed crystal oscillator (HXT).
001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
[14:12] |TMR1SEL 010 = Clock source from PCLKO. .
011 = Clock source from external clock T1 pin.
101 = Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).
111 = Clock source from 48 MHz internal high speed RC oscillator (HIRC).
Others = Reserved.
[112] Reserved Reserved.
TIMERO Clock Source Selection
000 = Clock source from 4~32 MHz external high speed crystal oscillator (HXT).
001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
(108 |TMROSEL 010 = Clock source from PCLKO. '
011 = Clock source from external clock TO pin.
101 = Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).
111 = Clock source from 48 MHz internal high speed RC oscillator (HIRC).
Others = Reserved.
[7] Reserved Reserved.
Clock Divider Clock Source Selection
000 = Clock source from 4~32 MHz external high speed crystal oscillator (HXT).
001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
010 = Clock source from HCLK.
[6:4] CLKOSEL 011 = Clock source from 48 MHz internal high speed RC oscillator (HIRC).
100 = Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).
101 = Clock source from 4 MHz internal medium speed RC oscillator (MIRC).
110 = Clock source from PLL.
111 = Clock source from USB SOF.
Window Watchdog Timer Clock Source Selection (Write Protect)
3:2] WWDTSEL 10 = Clock source from HCLK/204.18. .
11 = Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).
Others = Reserved.
Watchdog Timer Clock Source Selection (Write Protect)
[1:0] WDTSEL 00 = Reserved. .
01 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
10 = Clock source from HCLK/2048.
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11 = Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).
Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.
Note 2: This bit is forced to 11 when CONFIGO0[31] or CONFIGO0[4] or CONFIGO[3] is 0.
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Clock Source Select Control Register 2 (CLK CLKSEL?2)

Before clock switching, the related clock sources (pre-select and new-select) must be turned on.

Register

Offset

R/W |Description

Reset Value

CLK_CLKSEL?2

CLK_BA+0x18

R/W |Clock Source Select Control Register 2

0x2000_03AB

&L 30 29 28 27 26 25 24
Reserved PSIOSEL Reserved LCDCPSEL LCDSEL
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved BPWMI1SEL BPWMOSEL
7 6 5 4 S 2 1 0
SPI1SEL SPIOSEL QSPIOSEL PWMI1SEL PWMOSEL
Bits Description
[31] Reserved Reserved.
PSIO Clock Source Selection
000 = Clock source from 4~32 MHz external high speed crystal oscillator (HXT).
001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
010 = Clock source from PCLK1.
[30:28] |PSIOSEL
011 = Clock source from PLL.
100 = Clock source from 38.4 kHz internal low speed RC oscillator (LIRC).
111 = Clock source from 48 MHz internal high speed RC oscillator (HIRC).
Others = Reserved.
[27:26] |Reserved Reserved.
LCD Charge Pump Clock Source Selection
[25] LCDCPSEL 0 = Clock source from 1.2 MHz internal medium speed RC oscillator.
1 = Clock source from 4 MHz internal medium speed RC oscillator.
LCD Clock Source Selection
[24] LCDSEL 0 = Clock source from LIRC.
1 = Clock source from LXT.
[23:10] |Reserved Reserved.
BPWML1 Clock Source Selection
The peripheral clock source of BPWML is defined by BPWM1SEL.
[9] BPWMI1SEL
0 = Clock source from PLL.
1 = Clock source from PCLK1.
BPWMO Clock Source Selection
The peripheral clock source of BPWMO is defined by BPWMOSEL.
[8] BPWMOSEL
0 = Clock source from PLL.
1 = Clock source from PCLKO.
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SPI1 Clock Source Selection

00 = Clock source from 4~32 MHz external high speed crystal oscillator (HXT).
[7:6] SPI1SEL 01 = Clock source from PLL.

10 = Clock source from PCLKO.

11 = Clock source from 48 MHz internal high speed RC oscillator (HIRC).

SPI0 Clo