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1 GENERAL DESCRIPTION

The NuMicro® M251/M252 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 ~ +105C.

Low-power Technology for 10T application

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

Programmable Serial Interface (PSIO)

The NuMicro® M251/M252 series provides up to 8-channel Nuvoton proprietary interface, named
as “Programmable Serial 1/0” (PSIO), 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, I?C, 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 tool 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" 1/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 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.

Crystal-less USB 2.0 full speed device interface

Part numbers of the M252 series are all based on the M251. It 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.

Rich Pheripherals for comprehensive product application scenarios

The NuMicro® M251/M252 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, 12C, 1SO-7816-3, GPIOs, up to 24 channels of PWM, makes it
highly suitable for connecting comprehensive external modules and LED lighting control. The
NuMicro® M251/M252 series integrates high performance analog front-end circuit blocks, such as
16 channels of 12-bit 730 kSPS ADC, 12-bit 1 MSPS DAC, analog comparator, operational
amplifier, temperature sensor, low voltage reset (LVR) and brown-out detector (BOD) to enhance
product performance, reduce external components and form factor simultaneously.
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The NuMicro® M251/M252 series provides 28 product types. The package types of the
M251/M252 series include 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).
Pin-to-pin compatible in same package makes optimizing product features and performance easy.

Nuvoton NuMaker M251/M252 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.

Product Line |UART | I’C | QSPI |SPI/I?)S| PSIO | USCI | Timer | PWM (PDMA| EBI | ADC | DAC [ACMP| OPA |USBD

M251/M252 3 2 1 1 8 3 4 24 8 1 16 1 2 1 1

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

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)
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2 FEATURES

M251/M252 Series

2.1 M251/M252 Series Features

Core and System

Arm® Cortex®M23 without
TrustZone®

Arm® Cortex®-M23 processor, running up to 48 MHz when Vop =
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
hardware divider

24-bit system tick timer

Supports Programmble and maskable interrupt

Supports Low Power Sleep mode by WFI and WFE instructions
Supports single cycle I/O access

Supports XOM feature with 1 region

Low power mode and
current

Low Power mode:

- Idle mode

Power-down mode (PD)

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

Wake-up source and
wakeup time

USCI, RTC, WDT, I°C, Timer, UART, BOD, LVR, POR, GPIO,
USBD, Tamper, ACMP, Debug interface, NMI and Reset pin from
Power-down mode or Fast Wake-up Power-down mode

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

Power supply and low
voltage detect

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

Low Voltage Reset

- Threshold voltage levels: 1.55V

Cyclic Redundancy
Calculation Unit

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

Programmable order reverse setting for input data and CRC
checksum

Programmable 1’s complement setting for input data and CRC

Feb. 08, 2023
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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 1/O Interface with a dedicated
power input (VoolO)

Supports UARTO~1, SPI0~1, I12C0~1, 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

Feb. 08, 2023
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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

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
TIMER mode
e 4 sets of 32-bit timers with 24-bit up counters and 8-bit prescale
counters
32-bit Timer ¢ Independent clock source for each timer
e One-shot, Periodic, Toggle and Continuous Counting operation
modes
e Event counting function to count the event from external pin
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Input capture function to capture or reset counter value
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 provides
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 6 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
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Supports complementary mode for 3 complementary paired PWM
output channel

- 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
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Window Watchdog

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

Supports Interrupt

RTC

Supports external power pin Vear

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

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

Alarm registers (second, minute, hour, day, month, year)
Selectable 12-hour or 24-hour mode

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

Tamper

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

Selectable spare register erase function

Supports Timestamp function

Analog Interfaces

EADC

Conversion results held in 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
Supports 3 internal channels:

- Band-gap VBG output or Internal voltage reference
- Temperature sensor input

- Vear voltage measure (Vsat/4)
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Four ADC interrupts (ADINTO~3) with individual interrupt vector
addresses.

ADC clock frequency up to 16 MHz.

Up to 730 kSPS conversion rate.
Configurable ADC internal sampling time
Up to 19 sample modules

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

- EADC_CHO0~15 and trigger source.

- Configurable PDMA

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

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

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

- Configurable sampling time for each sample module.

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

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

Generate 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

An A/D conversion can be started by:

- Write 1 to SWTRGn (EADC_SWTRGIn], n = 0~18)

- External pin STADC

- Timer0~3 overflow pulse triggers

- ADINTO/1 interrupt EOC (End of conversion) pulse triggers
- PWM triggers

- BPWAM triggers

Supports PDMA transfer

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

DAC

Analog output voltage: 0~AVpp
Supports 12-or 8-bit output mode

Rail to rail settle time 6us

Feb. 08, 2023
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Up to one 12-bit, 1 MSPS voltage type DAC
Reference voltage from internal reference voltage or Vrer pin
Conversion updating rate up to 1 MSPS

Supports voltage output buffer mode and bypass voltage output
buffer mode

Supports software and hardware trigger, including Timer0~3 and
external trigger pin to start DAC conversion

Supports PDMA mode

Analog Comparator .
(ACMP)

Up to two rail-to-rail analog comparators

4 multiplexed 1/O pins at positive node

Negative node:

- Onel/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:
- 0mV, 10 mV, 20 mV or 30 mV

OPA

Analog input voltage: 0~AVop.
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

Supports up to 3 UARTs: UARTO, UART1 and UART2

UART clock source can be from LIRC

UART
o UART baud rate clock from LXT(32.768 kHz) with 9600bps in
Power-down mode
Feb. 08, 2023 Page 21 of 263 Rev 1.03
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e Baud rate up to 10 Mbps
e Full-duplex asynchronous communications
e Supports one-wire half-duplex communications
e Separates receive and transmit 16/16 bytes FIFO
e Programmable receiver buffer trigger level
e Hardware auto-flow control (CTS and RTS)
o IrDA (SIR) function
- Supports 3/16 bit duration for normal mode
e RS-485 9-bit mode and direction control
e UARTO supports LIN function
- LIN master/slave mode
- Programmable break generation function for transmitter
- Break detection function for receiver
e Programmable baud-rate generator up to 1/16 system clock
o 8-bit receiver FIFO time-out detection function

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

e Auto-Baud Rate measurement and baud rate compensation
function

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

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

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

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

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

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

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

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

e Supports PDMA mode

Smart card mode
Smart Card Interface e |SO 7816-3T =0, T=1compliant
e EMV2000 compliant
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One ISO 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
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
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Supports one data channel half-duplex transfer

Supports receive-only mode

12C

Up to 2 sets of I?C 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
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 I°C 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 Mode

SPI/I?S

Up to 1 set of SPI controller
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

IS Mode
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Up to 1 sets of IS 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

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
Interface (USCI)

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

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

Feb. 08, 2023

Page 25 of 263 Rev 1.03




NnuvoTonN

M251/M252 Series

7-bit/10-bit addressing mode

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

External Bus Interface
(EBI)

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

Byte write in 16-bit data width mode

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

GPIO

Four 1/0 modes:

- Quasi bi-direction

- Push-Pull output

- Open-Drain output

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

1/0 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 = 2.7 ~ 5.5 V (-40°C ~ +105°C, CL=35p,
high skew rate enabled)

- 10 MHz when Vpp = 1.75 ~ 5.5 V (-40°C ~ +105°C, CL=35p,
high skew rate enabled)

Software selectable slew rate control
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e Supports wake-up function
e Supports I/O de-bounce with LIRC at power down

e 1/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
4 Normal repeat mode
4 Normal repeat mode with infinity loops
4 Whole repeat mode
- Supports 4 slot trigger conditions
¢ Triggered by software
¢ Triggered by falling edge
¢ Triggered by rising edge
PSIO ¢ Triggered by rising edge or falling edge
e Supports PSIO PIN for pin state control
e Supports 8 check points to connect with slots in each pin
e Supports 8 check point actions in each check point.
e Supports 7 kinds of check point action to setting
- Output high

Output low

Output data

Output toggle
- Input data
- Input status
- Input status update
e Supports 4 1/0 modes: input, output, open-drain, and quasi
e Supports switch I/O mode in different check points
e Supports 4 kinds of Interrupt trigger conditions:

- Two sets of configurable slot interrupt controllers

Mismatch interrupt when PSIO is enabled with PDMA
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- Transfer Error interrupt
- Slot controller counting done interrupt

e Supports PDMA function

Advanced Connectivity

e Compliant with USB 2.0 Full-Speed specification

e Provides 1 interrupt vector with 4 different interrupt events
(NEVWK, VBUSDET, USB and BUS)

e Suspend function when no bus activity exists for 3 ms

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

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

e Supports Crystal-less function
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3 PARTS INFORMATION

3.1 Package Type

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

Part No. TSSOP20 TSSOP28 QFN33 LQFP48 LQFP64 LQFP128

M251xC M251FC2AE M251EC2AE M251ZC2AE M251LC2AE M251SC2AE

M251xD M251ZD2AE M251LD2AE M251SD2AE
M251xE M251LE3AE M251SE3AE M251KE3AE
M251xG M251LG6AE M251SG6AE M251KGEAE

M252xC M252FC2AE M252EC2AE M252ZC2AE M252LC2AE M252SC2AE

M252xD M252ZD2AE M252LD2AE M252SD2AE
M252xE M252LE3AE M252SE3AE M252KE3AE
M252xG M252LG6AE  M252SG6AE  M252KGBAE
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3.2 M251/M252 Series Selection Guide

3.2.1 M251 Base Series (M251Fx / MO251Ex / M0251Zx)

L Ll Ll Ll
< < < <
O O O a
PART NUMBER e | N N
— — — —
n mn n n
AN (V] [aN] [aN]
= s = =
Flash (KB) 32 32 32 64
SRAM (KB) 8 8 8 12
LDROM (KB) 4
PLL ( MHz) - - - 96
LXT - - N N
110 15 23 26 26
32-bit Timer/PWM 4
PWM 9 11 12 12
BPWM - - - 12
WDT/WWDT v
RTC - - N N
uscCl 1 1 1 2
UART 2 2 2 3
QSPI 1
2
2 SPI /I1?S - - - 1
[8]
(0]
g 12C 2
&)
SC/UART 1
EBI
PSIO - - - 4
12-bit ADC 7 9 10 10
ACMP - - - 2
DAC
OPA
PDMA 5
Tamper
VAI - - N N
Vgar pin
Internal Vgee
Package TSSOP20 TSSOP28 QFN33 QFN33
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3.2.2 M251 Base Series (M251Lx)

w Ll 1] Ll
< < < <
O a & R
PART NUMBER | 3 3 b
— — — —
n wn [Te) n
N N N N
= = = s
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT N
110 41
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT N
RTC N
USsCl 2 2 3 3
UART 3
QSPI 1
2
2 SPI /1?S 1
[8]
(0]
g 12C 2
&)
SC/UART 1
EBI - - N N
PSIO 4 4 8 8
12-bit ADC 12
ACMP 2
DAC - - - 1
OPA - - - 1
PDMA 5 5 8 8
Tamper -
VAI N
Vgar pin -
Internal Vger -
Package LQFP48
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3.2.3 M251 Base Series (M251Sx)

Ll L 1] w
< < < <
S 5 i 8
PART NUMBER ) %) ) )
— — — —
n n n n
N N N N
s s = =
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT v
110 54 54 53 53
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT v
RTC v
uscl 2 2 3 3
UART 3
QSPI 1
2
2 SPI /1?S 1
[8]
(0]
g 12C 2
&)
SC/UART 1
EBI - - \/ \/
PSIO 4 4 8 8
12-bit ADC 16
ACMP 2
DAC - - - 1
OPA - - - 1
PDMA 5 5 8 8
Tamper v
VAI \
VeaT pln - - \/ \/
Internal Veer Y
Package LQFP64
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3.24 M251 Base Series (M251KXx)

w Ll
- S
i 0]
PART NUMBER X ™
— —
n n
N N
= s
Flash (KB) 128 256
SRAM (KB) 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT N
110 85
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT N
RTC N
uscl 3
UART 3
QSPI 1
2
2 SPI /1?S 1
[8]
(0]
g 12C 2
&)
SC/UART 1
EBI \/
PSIO 8
12-bit ADC 16
ACMP 2
DAC - 1
OPA - 1
PDMA 8
Tamper \/
VAI R
VeaT pln \/
Internal Veer v
Package LQFP128
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3.25 M252 USB Series (M252Fx / M0252Ex / M0252Z7Xx)

L Ll Ll Ll
< < < <
O O O a
PART NUMBER L | N N
N N [9N] [9N]
n n n n
AN N [aN] [aN]
= s = s
Flash (KB) 32 32 32 64
SRAM (KB) 8 8 8 12
LDROM (KB) 4
PLL ( MHz) - - - 96
LXT - - N N
110 11 19 22 22
32-bit Timer/PWM 4
PWM 7 11 12 12
BPWM - - - 8
WDT/WWDT v
RTC - - va N
uscCl 1 1 1 2
UART 2 2 2 3
QSPI 1
2
= SPI /1S - ; - 1
[8]
(0]
g 12c 2
&)
SC/UART 1
EBI -
PSIO - - - 4
12-bit ADC 3 9 10 10
ACMP - - - 2
DAC -
OPA -
PDMA 5
Tamper -
VAI - - N N
Vgar pin -
Internal Vgee N
Package TSSOP20 TSSOP28 QFN33 QFN33
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3.2.6 M252 USB Series (M252Lx)

w Ll 1] Ll
< < < <
3 3 i 8
PART NUMBER o O | bt
N [9V] N N
mn n n n
N N N N
= = = s
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT N
110 37
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT N
RTC N
USsCl 2 2 3 3
UART 3
QSPI 1
2
2 SPI /1?S 1
[8]
(0]
g 12C 2
&)
SC/UART 1
EBI - - N N
PSIO 4 4 8 8
12-bit ADC 12
ACMP 2
DAC - - - 1
OPA - - - 1
PDMA 5 5 8 8
Tamper -
VAI N
Vgar pin -
Internal Vger -
Package LQFP48
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3.2.7 M252 USB Series (M252Sx)

Ll L 1] w
< < < <
S 5 i 8
PART NUMBER ) %) ) )
[9\] o o N
n n n n
N N N N
s s = =
Flash (KB) 32 64 128 256
SRAM (KB) 8 12 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT v
110 50 50 49 49
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT v
RTC v
uscl 2 2 3 3
UART 3
QSPI 1
2
2 SPI /1?S 1
[8]
(0]
g 12C 2
&)
SC/UART 1
EBI - - \/ \/
PSIO 4 4 8 8
12-bit ADC 16
ACMP 2
DAC - - - 1
OPA - - - 1
PDMA 5 5 8 8
Tamper v
VAI \
VeaT pln - - \/ \/
Internal Veer Y
Package LQFP64
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3.2.8 M252 USB Series (M252KXx)

w Ll
P~ S
i 0]
PART NUMBER X ™
N N
n n
N N
= s
Flash (KB) 128 256
SRAM (KB) 16 32
LDROM (KB) 4
PLL ( MHz) 96
LXT N
110 81
32-bit Timer/PWM 4
PWM 12
BPWM 12
WDT/WWDT N
RTC N
uscl 3
UART 3
QSPI 1
2
2 SPI /1?S 1
[8]
(0]
g 12C 2
&)
SC/UART 1
EBI \/
PSIO 8
12-bit ADC 16
ACMP 2
DAC - 1
OPA - 1
PDMA 8
Tamper \/
VAI R
VeaT pln \/
Internal Veer v
Package LQFP128
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3.2.9 Naming Rule

M2 51 S G 6 A E
Core Line Package Flash SRAM Reserve | Temperature
Cortex®-M23 | 51: Control F: TSSOP20 | C:32KB 2:8/12 KB E: -40°C ~ +105C
52: USB (4.4x6.5 mm) D: 64 KB 3:16 KB

E: TSSOP28 | E: 128 KB 6: 32 KB
(4.4x9.7 mm) G: 256 KB
Z: QFN33
(5x5 mm)

L: LQFP48
(7x7 mm)

S: LQFP64
(7x7 mm)

K: LQFP128
(14x14 mm)
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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
A NRESET
PB.14 [ 4| — PA.O
PB.13 % PA.1
PB.12 [§] % PA.2
AVpp B PA.3
PB.5 PF.2
PB4 [ PF.3
PB.3 PB.2

Figure 4.1-1 M251 Series TSSOP 20-pin Diagram

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

IN]
@

PA.12 PC.0

N
N

PA.13 PC.1

|
o

PA.14 PF.1

N
o

PA.15 PF.0

Ves NRESET

PA.O

N
[N

LDO_CAP
Voo PA.1

PA.2

N

EEEEEEEEEEEEE:

PB.14

8¢d0OSS1

PB.13 PA.3

N
o

PB.12 PF.2

=

Bl Rl H e [ B H e WM

N

AVpp PF.3

|
oo

PB.5 PB.0

]

PB.4 PB.1

-
w
-
o

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 < ™
4 a4 94 4 0 d 4 o
< < < <O O b
[ I o IR o E o H o E o I o I o
< ;o 1ol ool i~
TR S S T A Do S
Vg[8 oo 1G] nRESET
I ! Top transparent view [
LDO_CAP [26; i 115] Vppio
Voo |27 | - | pAo
PB.15 [28 | L 13] PAl
_____ z QFN33 S
PB.14 |29} | . 112] PA2
PB.13 |30} | . 111 PA3
PB.12 [31i . . [i0] PF.2
S 33VSS | ..
AVpp |[32! R ° N =] S
‘r; TN I A PN I PPN N,

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

933 Yoo swgog

TSR ERRER L’

e EYEEAEEEE A

Vgs [ 137 24 ] nRESET

LDO _CAP [ ]38 231 Vppio
Vpp 139 22[ ] PA.O
PC.14 [_|40 211 PA1
PB.15 [ |41 201 PA2
PB.14 []42 19 ] PA.3
PB.13 [_]43 LQFP48 181 PA.4
PB.12 [ |44 171 PAS
AVpp []45 16 ] PA.6
AVss []46 151 PA.7
PB.7 [ a7 141 PF.2
PB.6 :48. 13[ ] PF.3

4 N ®m % 1w oo ~ » o 9 9 9

IRIRIRIRIRIRIRERIRIRERE

L Y M N O d 9 QRN

PEPPEPF L

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

G338 ccdvmodN® T n oo

SEfEiREERERRERERE R

09000000

Ves 49 32[ 1 nRESET

LDO _CAP []50 311 Vppio
Vpp []51 301 PA.O
PC.14 []s2 291 PA1
PB.15 [_|53 28] PA2
PB.14 [ |54 271 PA3
PB.13 [55 26| 1 PA4
PB.12 [|s6 LQFP64 25 ] PAS
AVpp [57 241 PD.15
Vrer |58 231 Vpp
AVss []59 22[ ] Vss
PB.11 [ 60 211 PA6
PB.10 []e61 201 PA7
PB.9 []62 19 ] PC.6
PB.8 []63 181 PC.7
pPB.7 |64 . 171 PF.2

@ N ®m % 1o~ o o 3 3933 38 38

Jupugoouuuuuuuut

I Rl B I I B

(o T e T N sl E E oo Qo EL oo o

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

G338 o0 vmodN® w0

S LS EsERERERRERRE R

sTTvTTIIIAEIAELE

Ves 49 32| ] nRESET

LDO_CAP [ |50 311 Vppio
Vpp []51 301 PA.O
PC.14 []s2 20 1 PA1
PB.15 []53 28] PA2
PB.14 [|54 271 PA3
PB.13 [ 55 26| 1 PA.4
PB.12 [|56 LQFP64 25 ] PAS
AVpp [57 241 PD.15
Vrer |58 231 Vpp
AVgs [ 59 22[ ] Vg
PB.11 [_|e60 211 PA.6
PB.10 61 201 PAY
PB.9 []e2 19 ] PC.6
PB.8 [ |63 181 PC.7
pB7 64 . 171 PF.2

4 N m s 1w o ~ 0o o 33983 3 328

Juguuuubbbuguuuuh

Ssissssdigzassiic

(oW ST SR W W W E E oo Q >aaan

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

S3%89%cawmsuwaon O HdN®m Y0 RO oo
5556888888 ¢8889993229 8PP0 LRRR Y
100000 000000000000000000000019
PE7 o7 641 nRESET
PE6 98 631 PE.15
PE5 [ 99 621 PE.14
PE.4 [ 100 611 Vppio
PE.3 [ 101 60— PA.O
PE.2 [ 102 5o 1 PALL
NC [ 103 s8] PA.2
NC [ 104 571 PA.3
PE.1 []105 s6 | PA.4
PEO [ 106 55 1 PAS
NC [ 107 541 PD.15
NC [ 108 531 Vpp
NC [ 109 521 Vss
NC [ 110 51 PA6
NC [ 501 PA7
Ves [ 112 LQFP128 491 PC6
LDO_CAP [ 113 481 PC.7
Vpp [ 114 471 pPC8
PC.14 [ 115 46 1 PE.13
PB.15 [ 116 451 PE.12
PB.14 [ 17 4[] PE.L1
PB.13 [ 18 431 PE.10
PB.12 [ 119 421 PE9
AVpp [ 120 4[] PES
Veer [ 121 401 NC
AVss [ 122 391 NC
PB.11 [ 123 381 PF.2
PB.10 [ 124 37— PF.3
PB.9 [ 125 361 NC
PB.8 [ 126 351 NC
PB.7 127 347 NC
PB.6 [ 128 . 331 NC
A a m s b o ~oo0o 23 Y8 2338 EHIYZIRIIJIIILQRELIIRIBES
JUUonourooroonooruooouooouooount
NS MmN Nd9 A0 8849930 0NTdg 0000000 Ne £y
BEEE 0o RER "> 88 -3 buSut

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
Vs (1] @ [20] PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD / ICE_CLK
LDO_CAP [Z] [19] PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD / ICE_DAT
Voo [Z] [18] nRESET
CLKO/ TM1_EXT / PWM1_CH1/ UARTO_nRTS / USCIO_DAT1/ EADCO_CH14/PB.14 [4]| - [17] PA.0/SCO_CLK/UARTO_RXD/UARTI1_nRTS / PWMO_CHS
TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / EADCO_CH13/PB.13 [ | % [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
AVoo [T} 3 [12] PA.3/SCO_PWR /12C0_SMBAL / UART1_TXD /12C1_SCL / PWMO_CH2 / CLKO / PWM1_BRAKEL
INTO/ TMO / PWMO_CHO / SCO_CLK / 12C0_SCL / EADCO_CHS / PB.5  [5] [13] PF.2/UARTO_RXD/I2C0_SDA/XT1_OUT
INTL/ TM1/PWMO_CH1 / SCO_DAT / 12C0_SDA / EADCO_CH4 / PB.4 [§] [iz] PF.3/UARTO_TXD/I2CO_SCL/XT1_IN
INT2/ TM2 / PWMO_BRAKEO / PWMO_CH2 / SCO_RST / UART1_TXD / 12C1_SCL / EADCO_CH3/ PB.3 [11] PB.2/EADCO_CH2/I12C1_SDA/UARTL_RXD /SCO_PWR / PWMO_CH3/TM3/INT3

Figure 4.1-8 M251FC2AE Multi-function Pin Diagram

Pin [M251FC2AE Pin Function

2 LDO_CAP
3 [Voo

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

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

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

7 |AVpp

8 |PB.5/EADCO_CH5/I12C0_SCL/SCO_CLK/PWMO_CHO/TMO/INTO

9 |PB.4/EADCO_CH4/12C0_SDA/SCO_DAT/PWMO_CHL/TML/INT1

10 |PB.3/EADCO_CH3/12C1_SCL/UART1_TXD/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/INT2

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

12 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN

13 |PF.2/UARTO_RXD/I2C0_SDA/QSPIO_CLK/XT1_OUT

14 |PA.3/QSPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I12C1_SCL/PWMO0_CH2/CLKO/PWM1_BRAKE1

15 |PA.2/QSPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/PWMO_CH3

16 |PA.1/QSPI0O_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

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

0 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/PA12 [1] [28] PC.0/12C0_SDA/PWM1_CHS5
12C1_SDA/PA13 [Z] [27] PC.1/12C0_SCL/PWM1_CH4
UARTO_TXD / PA.14 [3] [26] PF.1/UARTI1_RXD/12C1_SDA/UARTO_RXD / ICE_CLK
UARTO_RXD /PA15 [4] [25] PF.0/UARTI_TXD/I2C1_SCL/UARTO_TXD / ICE_DAT
Vss [5] [24] nRESET
LDO_CAP [ ~ [23] PA.0/SCO_CLK/UARTO_RXD/UARTI1_nRTS / PWMO_CHS
Voo 7] 8 [22] PA.1/SCO_DAT/UARTO_TXD / UART1_NCTS / PWMO_CH4
CLKO/ TM1_EXT / PWM1_CH1 / UARTO_nRTS / USCIO_DAT1/EADCO_CH14/PB.14 [ % [21] PA.2/SCO_RST/I2C0_SMBSUS / UARTL_RXD / 12C1_SDA / PWMO_CH3
TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / EADCO_CH13/ PB.13 [ % [20] 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 [18] PF.2/UARTO_RXD/I2CO_SDA/XT1_OUT
AVoo [18] PF.3/UARTO_TXD/I2C0_SCL/XT1_IN
INTO / TMO / PWMO_CHO / SCO_CLK / 12C0_SCL / EADCO_CHS / PB.5 [7] PB.0/EADCO_CHO/I2C1_SDA/PWMO_CHS / PWM1_CHS5 / PWMO_BRAKEL
INT1/TM1/PWMO_CH1/ SCO_DAT / 12C0_SDA / EADCO_CH4/ PB.4 [16] 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 [1a] [15] PB.2/EADCO_CH2/I12C1_SDA/UARTL_RXD /SCO_PWR / PWMO_CH3/TM3/INT3

Figure 4.1-9 M251EC2AE Multi-function Pin Diagram

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/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/USCIO_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT

11 |AVpp

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

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

14 |PB.3/EADCO_CH3/12C1_SCL/UART1_TXD/SCO_RST/PWMO0_CH2/PWMO0_BRAKEO/TM2/INT2

15 |PB.2/EADCO_CH2/12C1_SDA/UART1_RXD/SCO_PWR/PWMO_CH3/TM3/INT3
16 |PB.1/EADCO_CH1/12C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEOQ
17 |PB.O/EADCO_CHO0/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE1L
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/PWMO_CH2/CLKO/PWM1_BRAKE1
21 |PA.2/QSPI0_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/PWMO_CH3
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22 |PA.1/QSPIO_MISOO0/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO_CH4

23 |PA.0/QSPI0O_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 NnRESET 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/I2C0O_SCL/PWM1_CH4

28 |PC.0/QSPIO_MOSIO0/I2CO_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

x
.
1
<
U‘D‘
ul
ul
g9
0 s S =
2¥g3g
C o x
4R
=sR¢e
HER-
28 <2
8333
65353
8899
8833
28K
. ss= 2
x ? 9 a9
EFfgsg82%88
W F3082 8K
oo BB =3 EE
EE22 o4
Ekdd22EE
SSRLG5EE
222200353
4389s433
< < <00 w
ggdd &
v NRESET
ss
v
LDO_CAP oo

PA.0/QSPIO_MOSIO / SCO_CLK / UARTO_RXD / UARTL_NRTS / PWMO_CHS
PA.1/QSPI0O_MISO0 / SCO_DAT / UARTO_TXD / UART1_nCTS / PWMO_CH4

] PA2/QSPIO_CLK/SCO_RST /12C0_SMBSUS / UART1_RXD / 12C1_SDA / PWMO_CH3
PA.3/QSPI0_SS / SCO_PWR / 12C0_SMBAL / UART1_TXD / 12C1_SCL / PWMO_CH2 / CLKO /
PWM1_BRAKEL

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

PF.3/ UARTO_TXD / 12C0_SCL / XT1_IN

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 / USCIO_DATO / EADCO_CH13 / PB.13

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

AVop

5
4
3
2
1

PB.O
PF5
PF4

EADCO_CH4

EADCO_CH3

X32_OUT / PWMO_CH1

EADCO_CH5

12C0_SDA
12C1_SCL

12C0_SCL

INT1/TM1/PWMO_CH1 / SCO_DAT

INT2 / TM2 / PWMO_BRAKEO / PWMO_CH2 / SCO_RST / UART1_TXD
EADCO_ST / X32_IN / PWMO_CHO

PWMO_BRAKEO / PWM1_CH4 / PWMO_CH4 /

INTO / TMO / PWMO_CHO / SCO_CLK

INT3/ TM3 / PWMO_CH3 / SCO_PWR / UART1_RXD / [2C1_SDA / EADCO_CH2
QSPI
QsPI

PWMO_BRAKEL / PWM1_CHS / PWMO_CHS /

Figure 4.1-10 M251ZC2AE Multi-function Pin Diagram

Pin |M251ZC2AE Pin Function

1 |PB.5/EADCO_CHS5/I12C0_SCL/SCO_CLK/PWMO_CHO/TMO/INTO

2 PB.4/EADCO_CH4/12C0_SDA/SCO_DAT/PWMO0_CH1/TM1/INT1

3 |PB.3/EADCO_CH3/I12C1_SCL/UART1_TXD/SCO_RST/PWMO_CH2/PWM0_BRAKEO/TM2/INT2

4 |PB.2/[EADCO_CH2/12C1_SDA/UART1_RXD/SCO_PWR/PWMO_CH3/TM3/INT3

Feb. 08, 2023 Page 48 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

-

5 |PB.1/EADCO_CH1/12C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEQ

6 |PB.O/EADCO_CHO0/I2C1_SDA/QSPIO_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE1

7 |PF.5/PWMO_CHO/X32_IN/EADCO_ST

8 |PF.4/PWMO_CH1/X32_OUT

9 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN

10 |PF.2/UARTO_RXD/I2C0_SDA/QSPIO_CLK/XT1_OUT

11 |PA.3/QSPIO_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PWMO_CH2/CLKO/PWM1_BRAKE1

12 |PA.2/QSPI0O_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/PWMO_CH3

13  |PA.1/QSPI0O_MISO0/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO_CH4

14 |PA.0/QSPI0_MOSIO/SCO_CLK/UARTO_RXD/UARTL_nRTS/PWMO_CH5

15 VDDIO

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/ICE_DAT
17
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
18
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

19 |PC.1/QSPIO_MISO0/12C0_SCL/PWM1_CH4

20 |PC.0/QSPI0O_MOSIO/NI2CO_SDA/PWM1_CH5

21 |PA.12/12C1_SCL

22 |PA.13/12C1_SDA

23 |PA.14/UARTO_TXD

24  |PA.15/UARTO_RXD

25 |Vss
26 |LDO_CAP
27 Voo

28 |PB.15/EADCO_CH15/USCIO_CTL1L/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

M251/M252 Series

Vss
LDo_cap

Voo

PWWO_BRAKEL/ TMO_EXT / PWML_CHO / PSI00_CHO / UARTO_NCTS / USCI0_CTLL / SPIO_SS / EADCO_CHI5 / PB.15

GLKO / TM1_EXT / PWM1_CH1/ PSIO0_CHL / UARTO_NRTS / USCIO_DATL/ SPI0_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 | PWMI_CH3 / PSIO0_CH3  UARTO_RXD / USCIO_CLK / SPIO_MOSI / ACMP1_P2 / ACMPO_P2 / EADCO_CH12 / PB.12
AVoo

o
g
3
2
2
3
H
H
2
g
8
s
8
)
g
H
o
g
£
]
=]
2
8
H

o
g
3
3
H
5
H
H
i
3
3
8
3
2
g

1
3}
w
Q
z
3
S
H
g
@
)
2
&
e
&
K
5
<
3
@
g

PF.0/UARTL_TXD / 12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT

o s
580w
o0 2ger
2983

-3 i
H
85252
3358
ERz328¢
JoBgssEn
Efanses
<9
5559883
£ S a5
R R R T

6| nRESET

1 QSPI0_MOSIO / SPI0_MOSI / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CHS

T3] PA1/QSPIO_MISO0 / SPIO_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4.

(i2| PA2/QSPIO_CLK/ SPI0_CLK | SCO_RST /12C0_SMBSUS / UARTL_RXD / 12C1_SDA / BPWMO_CH2 | PWMO_CH3

fiI] PA.3/QSPIO_SS/SPI0_SS/SCO_PWR /[2C0_SMBAL / UART1_TXD /12C1_SCL / BPWMO_CH3 / PWMO_CH2 / CLKO / PWM1_BRAKE1
PF.2/ UARTO_RXD / 12C0_SDA/ QSPI0_CLK / XT1_OUT / BPWM1_CH1

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

SDA/ACMP1_P1

X32_OUT / BPWMO_CHS / PWMO_CHL / UART2_nRTS

1UART2_TXD / EADCO_

QSPI

EADCO_ST

INTL/ TM1/ UART2_RXD / PWMO_CH1 / SCO_DAT / USCI1_CTL1/

INT3/ TM3 / PWMO_CH3 / SCO_PWR / USCIL_DATO / UART1_RXD /

INT2// TM2 | PWMO_BRAKEQ | PWMO_CH2 / SCO_RST / USCI1_DAT1/ UARTL_TXD

PWMO_BRAKEL / PWML_CHS | PWMO_CHS /

INTO/ TMO / UART2_TXD / PWMO_CHO / SCO_CLK / USCI1_CTLO/ 12C0_SCL / ACMP1_N

PWMO_BRAKED / PWML_CH4 / PWMO_CH4 / Q

Figure 4.1-11 M251ZD2AE Function Pin Diagram

Pin [M251ZD2AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/I2C0O_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO

PB.4/EADCO_CH4/ACMP1_P1/I12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1

PB.3/EADCO_CH3/ACMPO_N/I12C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO0_BRAKEO/TM2/IN
T2

PB.2/EADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/TM3/INT3

PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO

PB.0/EADCO_CHO/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE
1
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7 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST

8 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO0_CH5/X32_OUT

9 |PF.3/JUARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

10 |PF.2/UARTO_RXD/I12C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/BPWMO_CH3/PWMO_CH2/CLKO/PWM1

11| BRAKEL

12 |PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO0_CH2/PWMO0O_CH3

13 |PA.1/QSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO_CH4

14 |PA.0/QSPI0O_MOSIO/SPI0O_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5

15 VDDIO

nRESET
16
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.

PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
17
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/QSPIO_MISOO/UART2_TXD/I2C0O_SCL/PWM1_CH4/ACMPO_O

20 |PC.0/QSPI0O_MOSIO/UART2_RXD/I2C0_SDA/PWM1_CH5/ACMP1_O

21 |PA.12/12C1_SCL/BPWM1_CH2

22 |PA.13/I12C1_SDA/BPWM1_CH3

23 |PA.14/UARTO_TXD/BPWM1_CH4

24 |PA.15/UARTO_RXD/BPWM1_CH5

25 |Vss
26 |LDO_CAP
27 Voo

28 |PB.15/EADCO_CH15/SPIO_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 |PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1_CH2/TM2_

EXT

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

32 |AVpp

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

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

M251LC2AE / M251LD2AE

Ve
Loo_cap

Voo

TM1/QSPIO_CLK / USCI0_CTLO/ SPI0_I2SMCLK / PC.14 [

PWMO_BRAKEL | TMO_EXT / PWM1_CHO / PSI00_CHO / UARTO_NCTS / USCIO_CTL1/ SPI0_SS / EADCO_CHI5 /PB.15 ]

CLKO / TMI_EXT / PWM1_CHL / PSIO0_CHL/ UARTO_nRTS | USCI0_DAT1/ SPI0_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_CHI2 / PB.12 [
AVeo

Avss T

ACMPO_O /INTS / PWM1_CH4 | PWM1_BRAKEQ / BPWM1_CH4 ( UART1_TXD J USCI1_DATO | EADCO_CH7 /PB.7 [

ACMP1_O /INTA / PWMI1_CHS | PWML_BRAKE1/ BPWM1_CHS / UART1_RXD | USCI1_DAT1/ EADCO_CH6  PB.6 [

LQFP48

2
R
2989
£gzs )
gsf2
8%5¢
£353
E
2589 )
EH
R
z333
5828
EEE
€88
- 35>
£3..825
£3..8802
w"\xxf“ "G B
§45540%%
FEsFzeg g '
£z Ep
s8g222%¢
558828253
Efzg82xy,
JoB85534 )
EEL e
g
58
fifzesey
%98 8858 R

[ nResET

3 Vooo

[ PAO/QSPIO_MOSIO | SPIO_MOSI  SCO_CLK / UARTO_RXD | UARTL_NRTS / BPWMO_CHO | PWMO_CHS

[ PA1/QSPIO_MISO0/ SPIO_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWNO_CH1/ PWM0_CHe

[ PA2/QSPIO_CLK/ SPIO_CLK/ SCO_RST/12C0_SMBSUS / UARTI_RXD /12C1_SDA | BPWMO_CH2 / PWMO_CH3

[ PA3/QSPIO_SS/ SPI0_SS/ SCO_PWR /12C0_SMBAL / UARTL_TXD /12C1_SCL / BPWMO_CH3 | PWM0_CH2 / CLKO | PWM1_BRAKEL
[ PA41QSPIO_MOSI1/ SPIO_I2SMCLK / SCO_nCD / UARTO_IRTS | UARTO_RXD / 12C0_SDA / BPWMO_CH | PWMO_CHL
[ PAS/QSPIO_MISO1/ UARTO_NCTS | UARTO_TXD / 12C0_SCL / BPWMO_CHS / PWMO_CHO

[ PAG/UARTO_RXD /12C1_SDA/ PWM1_CHS ( BPWMI1_CH3/ ACMP1_WLAT / TM3 /INTO

[ PA7/UARTO_TXD / 12C1_SCL / PWM1_CH4  BPWML_CH2 / ACMPO_WLAT / T2/ INTL

[ PF2/ UARTO_RXD12C0_SDA | QSPI0_CLK / XT1_OUT / BPWMI_CH1

[ PF:3/UARTO_TXD /12C0_SCL / XTL_IN / BPWMI_CHO

2

Pe3
PB2
[
PBO

EADCO_CH2

EADCO_CHL
EADCO_CHO

%
<3

C1_SDA SPIO_I2SMCLK | UART2_RXD.

l0_MOS:

sl

TMO_EXT / BPWMO_CHO / USCIO_CLK

TM1_EXT / BPWMO_CH1 / USCI0_DATO

X32_OUT / BPWMO_CHS / PWMO_CH1/ UART2_NRTS / UART2_TXD | PE.4 [

8
5
3
8
8
H
3
H
S
g
]
o
&
£
E
H
H
£

PWMO_BRAKEO | PWMI_CH4 { PWMO_CH |

PWMO_BRAKEL / PWM1_CHS | PWMO_CHS

Figure 4.1-12 M251LC2AE/M251LD2AE Multi-function Pin Diagram

Pin

M251LC2AE/M251LD2AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/I2C0O_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO

PB.4/EADCO_CH4/ACMP1_P1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1

PB.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/IN
T2

4

PB.2/EADCO_CH2/ACMPOQ_P1/I12C1_SDA/UART1_RXD/USCI1_DATO/SCO_PWR/PWMO_CH3/TM3/INT3
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5 |PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISOL1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO

PB.0/EADCO_CHO/UART2_RXD/SPIO_I2SMCLK/12C1_SDA/QSPI0_MOSI1/PWMO0_CH5/PWM1_CH5/PWMO0_BRAKE
1

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

8 |PA.10/ACMP1_PO/USCIO_DATO/BPWMO_CH1/TM1_EXT

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

10 |PA.8/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/PWMO_CH1/BPWMO_CH5/X32_OUT

13 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

14 |PF.2/JUARTO_RXD/I12C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

15 |PA.7/JUARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1

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

17 |PA.5/QSPIO_MISO1/UARTO_nCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO0_CHO

18 |PA.4/QSPIO_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nNRTS/UARTO_RXD/I2C0_SDA/BPWMO0_CH4/PWMO0_CH1

PA.3/QSPIO0_SS/SPI0_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/BPWMO0_CH3/PWMO0_CH2/CLKO/PWM1

19 | BRAKEL

20 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO_CH2/PWMO_CH3

21 |PA.1/QSPIO_MISOO0/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO0_CH4

22  |PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_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/12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
25
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
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/12C1_SDA/PWM1_CH1/PSIO0_CH1

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

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

31 |PC.1/QSPI0_MISOO/UART2_TXD/I2CO_SCL/PWM1_CH4/ACMPO_O

32 |PC.0/QSPI0_MOSIO/UART2_RXD/I2CO_SDA/PWM1_CHS5/ACMP1_O

33 |PA.12/12C1_SCL/BPWM1_CH2

34 |PA.13/I12C1_SDA/BPWM1_CH3

35 |PA.14/UARTO_TXD/BPWM1_CH4

36 |PA.15/UARTO_RXD/BPWM1_CH5
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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/ACMP0O_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

Feb. 08, 2023 Page 54 of 263 Rev 1.03



NnuvoToN M251/M252 Series

—

M251LE3AE

LQFP48 5 PA4/5P1 MOSIL 50 12SHCLK 1550 1 | UARTOnRTS UARTO. D 120 SOA USCz_CTLL/ PAIMO_Cri /UMD Gt
15 A 1QSPI0_MISO1/UARTD TS 1 UARTO_TXO) 12C_SCL./ BPWN_GHS | Pit_ 10
e 1653 A1 EBL ADG/UARTO_RAD  12C1_SOA PR, CHS BPWS_GHS | ACHPA_WLAT TS INTO
n 13 PATIEBLADT/UARTO_TXD/ ZC1_SCL P BPWALCH2. ACNPO WLAT I TH T
ACHPO_01INTS WAL CH PUIL_BRAKED  BPWMI_C14/ 1 nCS0) UARTLTAD  USCH1_DATO EBL WL 1 EADGo_ 7/ Anogte P81 £ D) b2/ m ncs1 1 UARTD XD 1260 SDA Y Q8P CLK XT1_OUT BN L
ACHPL_O T4 PAL_CH  PUM_BRAKEL  BPWM3_CHE | EB_nCS1 UARTL_RXO USCILDATL EBI_OIRW 1 EADGO_CHo  Anlogt /P55 = @) 1555 1168101 ARTO_TXO 1260_SCL /T4 8PN CHO

Figure 4.1-13 M251LE3AE Multi-function Pin Diagram

Pin |M251LE3AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I12C0_SCL/USCI1_CTL0/SC0O_CLK/PWMO0_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO

PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_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/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2

PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/PSIO0_CH
7/TM3/INT3
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PB.1/EADCO_CH1/EBI_ADRS/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO

PB.O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PW
MO_BRAKEL

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

8 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CHL/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/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST

12 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO0_CH5/X32_0OUT

13 |PF.3/EBI_nCSO/UARTO_TXD/I2C0O_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/QSPIO_MISO1/UARTO_nCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO_CHO

18 PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2CO0_SDA/USCI2_CTL1/BPWMO_CH4/P

WMO_CH1

19 PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO0O_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C

20
H2/PWMO_CH3

21 PA.1/QSPI0_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DAT0/BPWMO_CH1/PW
MO_CH4

29 PA.0/QSPIO_MOSIO/SPI0O_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_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_CHO/ICE_DAT

25
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

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

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_CTLO/PSIO0_CH2

30 |PC.2/EBI_AD2/QSPIO_CLK/UART2_NnCTS/I2C0_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

31 |PC.1/EBI_AD1/QSPI0O_MISOO/UART2_TXD/I2C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

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

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

34 |PA.13/I12C1_SDA/USCI2_DATO0/PSIO0_CH5/BPWM1_CH3
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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/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

4l RAKE1

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

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

_CH2/TM2_EXT
PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1
44 = - - — - — — — -
CH3/TM3_EXT
45 |AVpp
46 |AVss
PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCSO/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN
a7
T5/ACMPO_O
48 |PB-6/EADCO_CHG/EBI_NWRH/USCIL_DATL/UARTL RXD/EBI_nCS1/BPWM1_CHS/PWM1_BRAKE1/PWMI_CHS/IN

T4/ACMP1_O

Table 4.1-6 M251LE3AE Multi-function Pin Table
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M251LG6AE

LQFP48

I3 A4/ QSPIO_MOSI/ SPI0_I2SMCLK / SCO_nCD / UARTO_nRTS { UARTO_RXD /12G0_SDA USCI2_CTLL | BRWMO_CHa | PWHO_CHL
1711 PAS/QSPIO_MISOL/ UARTO_ICTS | UARTO_TXD | 12G0_SCL / BPWHO_CHS | PWO_CHO

e 1653 A1 EBL ADG/UARTO_RAD  12C1_SOA PR, CHS BPWS_GHS | ACHPA_WLAT TS INTO
n 13 PATIEBLADT/UARTO_TXD/ ZC1_SCL P BPWALCH2. ACNPO WLAT I TH T

ACHPO_01INTS WAL CH PUIL_BRAKED  BPWMI_C14/ 1 nCS0) UARTLTAD  USCH1_DATO EBL WL 1 EADGo_ 7/ Anogte P81 £ D) b2/ m ncs1 1 UARTD XD 1260 SDA Y Q8P CLK XT1_OUT BN L

ACHPL_O T4 PAL_CH  PUM_BRAKEL  BPWM3_CHE | EB_nCS1 UARTL_RXO USCILDATL EBI_OIRW 1 EADGO_CHo  Anlogt /P55 = @) 1555 1168101 ARTO_TXO 1260_SCL /T4 8PN CHO

Figure 4.1-14 M251LG6AE Multi-function Pin Diagram

Pin |M251LG6AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I12C0_SCL/USCI1_CTL0/SC0O_CLK/PWMO0_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO

PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_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/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2

PB.2/EADCO_CH2/ACMPO_P1/OPAO_O/EBI_ADRS3/I12C1_SDA/UART1_RXD/USCI1_DAT0/SCO_PWR/PWMO_CH3/P
SI00_CH7/TM3/INT3
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PB.1/EADCO_CH1/OPAO_N/EBI_ADRS/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEQ

PB.0/EADCO_CHO/OPAO_P/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPIO_MOSI1/PWMO_CH5/PWM1_
CH5/PWMO_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/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/PWMO_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/I2C0O_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/I2C0_SCL/BPWMO_CH5/PWMO_CHO

18 PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2CO0_SDA/USCI2_CTL1/BPWMO_CH4/P

WMO_CH1

19 PA.3/QSPI0_SS/SPIO_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO0O_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C

20
H2/PWMO_CH3

21 PA.1/QSPI0_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DAT0/BPWMO_CH1/PW
MO_CH4

29 PA.0/QSPIO_MOSIO/SPI0O_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_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_CHO/ICE_DAT

25
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

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

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.12/12C1_SCL/USCI2_DAT1/PSIO0_CH4/BPWM1_CH2

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

4l RAKE1

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

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

_CH2/TM2_EXT
44 |PB-12/EADCO_CH12/DACO_OUT/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCI0_CLK/UARTO_RXD/PSIO0_
CH3/PWM1_CH3/TM3_EXT
45 |AVpp
46 |AVss
PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCSO/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN
a7
T5/ACMPO_O
48 |PB6/EADCO_CHB/EBI_NWRH/USCI1_DAT1/UART1_RXD/EBI_NCS1/BPWM1_CHS/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
Corresponding Part Number: M251SC2AE, M251SD2AE, M251SE3AE, M251SG6AE

M251SC2AE / M251SD2AE

UARTI_TXD /12C1_SCL | UARTO_TXD / BPWM1_CHO / ICE_DAT

] PA15/UARTO_RXD/BPWML_CHS
71 PA14/UARTO_TXD ( BPWMI_CHa

Vs [0 32 nRESET
wo.ca =
- T 03 PAOIQSPIO_MOSID/ SPI0_MOS1 SCO_CLEC/ UARTO_RAD | UARTA_YRTS | PUIMO_GHO/ PN GHS
ML QSPIO_CLK USCIO_CTLO 1 SPI0_I2SHLK 1PC.14 ]2 57 PAL/QSPIO_MISO01 SPIO_MISO SCO_DAT/ UARTO_TXD {UARTL_NCTS | BPYMO_CHA PNO_CH4
PWAO_BRAKELI TH_EXT  PWAL_CHO /PSIG0_CHO UARTO_nCTS / USCIO_CTLL/SPR_S5 EADCO,_CH1S 0815 8 a1 PA2/QSPIO_CLK SPIO_CLK | SCO_RST 1200_SMBSUS UARTI_RXD 12C1_ SOA / BPWHO_CH2 / PWHO_CH3
UKD TML_EXT | PHAA_CH 1 PSI00_CHL | UARTO_RTS | USCI_DATA | SPI_CLK | EADCD_CHi PB 18 £ 58 753 PA3/QSPI0_SS/ 5PI_S51/SCO_PWR 12C0_SMBAL | UARTI_TXD 12G1_SCL. 1 BPWHO_CH3 | PWNO_CH?  CLKO | PWAL_BRAKEL
T2_EXT 1 PWANL_GH2 | PSI00_CH 1 UARTO_TXD USCI)DATO/ SP0_MISO. ACW1._ 3/ ACMPO_P3. EADCO_CHIS  PB13 )18 5 PA4/QSPIO_MOSIL 1 SPI0_IZSHCLK 1 SCO_1CD 1 UARTO_IRTS UARTO_RXD1260_SDA/ BPWHO_CHa PWHO_CH1
TMa_EXT  PWhKLCH3/ PSI00_CHB  UARTO_RXD. USCI0_CLK  SP0_MOSLI ACWPL._ 2/ AGMPO_P2 EADCO_CH12 pB12 |8 LQFP64 51 PAS/QSPI_MISOL 1 UARTO_ACTS  UARTO_TXD /12C0_ SCL.| BPWAO_CHS | PWHO_CHO
oo Tlor 453 P15, Pwn0_cHs TS T
Ve s 25 e
o= =g
BPWMI_CHO / SPI0_IZSHLK /1261_SCL /UARTO_nCTS | EADCO_CHA (P81 o0 55 PAG/ UARTO_RXD/ 12C1_SDA /PYML_CHS | BPYIMI_CH ACWPI_WLAT 1 TV INTO
GPWHIL CH/12C1_S0A I UARTO_WRTS USCI1_CTLO  EADCO_CHIO/PB10 ot 01 PA7/ UARTO_TXD /1ZC1_SCL/ PWMI_CH | BPWMI_CHE {ACMPO_WLAT  TH2  NTL
BPMI_CH 12C1_SVBAL/ UARTI_CTS / UARTO_TXD | USGI1_GTLL/ EADCO_CHS (P89 | 62 3 PG UARTO_IRTS 12C1_SHBSUS PYIV_CHS/ 8PN CHL T | INT2
BPWMI_CH /12C1_SWBSUS  UART_IRTS | UARTO_RXD USCIL_CLK | EADCO_CHB 1 PB8 (= s 1 PC7/UARTO_ACTS 12C1_SMBAL PWAILCH | BPWHIL CHO I THO T NTS
ACMPO_O1INTS 1 PWAKL_GHa WAL SRAKED/ BPWAL_CHa  UARTA_TXD /USCH1_DATO  EA0C0_CH7 1087 Tl (@) 10 PF21 UARTO_RXD 12C0_50A QSPI0CLK XT1_OUT  6PWMI_CHL

=N

TAMPERO | SPI0_MOSI 1 SCO_CLK /PF.6 [

BPWMI_CHO/ XT1_IN/12C0_SCL [ UARTO_TXD PR3 [

INT4 TM3_EXT / BPWMO_CH3 / UARTI_RXD / USCIO_CTLL/ PAS ]

ACMP1_O /INT4 1 PWM1_CHS | PWM1_BRAKEL / BPWM1_CHS / UARTI_RXD / USCI1_DATL

Figure 4.1-15 M251SC2AE/M251SD2AE Multi-function Pin Diagram

Pin |M251SC2AE/M251SD2AE Pin Function

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

2 |PB.5/EADCO_CH5/ACMP1_N/I2CO_SCL/USCI1_CTLO/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
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PB.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/IN
T2

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

6 |PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/12C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO

PB.0O/EADCO_CHO/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE
1

8 |PA.11/ACMPO_PO0/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_CTL1L/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/PWMO_CH1/BPWMOQ_CH5/X32_OUT

16 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/JUARTO_RXD/I2C0_SDA/QSPIO_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/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1

21 |PA.6/UARTO_RXD/12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO

22 |Vss

23 Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/12C0_SCL/BPWMO_CH5/PWMO_CHO

26 |PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0O_SDA/BPWMO_CH4/PWMO_CH1

PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/BPWMO0_CH3/PWMO0_CH2/CLKO/PWM1

27| BRAKE1

28 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO_CH2/PWMO0_CH3

29 |PA.1/QSPIO_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO0_CH4

30 |PA.0/QSPIO_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5

31 VDDIO

NRESET
32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.

PF.0/UART1_TXD/12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
33
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

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

35 |PC.5/QSPI0_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO
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36 |PC.4/QSPI0_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/PSIO0_CH1

37 |PC.3/QSPI0_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/PSIO0_CH2

38 |PC.2/QSPI0_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/PSIO0_CH3

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

40 |PC.0/QSPI0_MOSIO/UART2_RXD/I2CO_SDA/PWM1_CHS/ACMP1_O

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

42 |PD.2/USCIO_DAT1/SPIO_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 |Voo

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

53 |PB.15/EADCO_CH15/SPI0O_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_BRAKE1

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

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

55 EXT

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

56 EXT

57 |AVpp

58 |Vgrer

59 |AVss

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

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

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

63 |PB.8/EADCO_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

LQFP64

Figure 4.1-16 M251SE3AE Multi-function Pin Diagram

Pin |[M251SE3AE Pin Function

PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CHS5/IN

T4/ACMP1_O

, |PB.5S/EADCO_CHS/ACMP1_N/EBI_ADRO/I2C0_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXD/T
MO/INTO

3 |PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CHS/UART2_RXD
[TML/INT1L

4 |PB:3/[EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PSIO0_CH6/

PWMO_BRAKEO/TM2/INT2
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PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/PSIO0_CH
7/TM3/INT3

PB.1/EADCO_CH1/EBI_ADRS/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKED

PB.0O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PW
MO_BRAKE1

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

9 |PA.10/ACMP1_PO/EBI_NWR/USCIO_DATO/BPWMO_CH1/TM1_EXT

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

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

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

13 |Vear

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

15 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMOQ_CH5/X32_OUT

16 |PF.3/EBI_NnCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/EBI_nCS1/UARTO_RXD/I2CO_SDA/QSPI0O_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 Voo

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

25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/12C0_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P

26 WMO_CH1

27 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

o8 PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I12C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
H2/PWMO_CH3

29 PA.1/QSPI0_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DAT0/BPWMO_CH1/PW
MO_CH4

30 PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO0_CHO/PW
MO_CH5

31 VDDIO
nRESET

32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

33

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

34 |PF.1/JUART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
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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/QSPI0O_MOSI1/UART2_RXD/12C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

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

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

39 |PC.1/EBI_AD1/QSPI0_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/ACMPL_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_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/SPI0O_MOSI/TM2

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

46 |PA.13/I2C1_SDA/USCI2_DATO0/PSIO0_CH5/BPWM1_CH3

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

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

49 |Vss
50 |LDO_CAP
51 (Voo

52 |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

53 RAKE1

54 |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

5 | chammz_ExT

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

56 lchaTMs_EXT

57 |AVpp

58  |Vrer

59 |AVss

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

61 |[PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

62 |PB.9/EADCO_CHY9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

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

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

64 T5/ACMPO_O

Table 4.1-9 M251SE3AE Multi-function Pin Table
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M251SG6AE

LQFP64

EB1LADS UARTD_RXD 12C1_SDA | PWMI_CHS | BPWL_CH3/ ACMPL_WLAT 1 TM /INTO

BPwnL_CHe 12

ACMPO_O /INTS 1 PAWML_CH4 | PYMI_BRAKED

Figure 4.1-17 M251SG6AE Multi-function Pin Diagram

Pin |[M251SG6AE Pin Function

PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CHS5/IN

T4/ACMP1_O

, |PB.5S/EADCO_CHS/ACMP1_N/EBI_ADRO/I2C0_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXD/T
MO/INTO

3 |PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CHS/UART2_RXD
[TML/INT1L

4 |PB:3/[EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PSIO0_CHe/

PWMO_BRAKEO/TM2/INT2

Feb. 08, 2023 Page 67 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

-

PB.2/EADCO_CH2/ACMPO_P1/OPA0_O/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/P
SI00_CH7/TM3/INT3

PB.1/EADCO_CH1/OPAO_N/EBI_ADRS/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEQ

PB.0O/EADCO_CHO/OPAO_P/EBI_ADR9/UART2_RXD/SPI0_I2SMCLK/I2C1_SDA/QSPI0O_MOSI1/PWMO_CH5/PWM1_
CH5/PWMO_BRAKE1

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

9 |PA.10/ACMP1_PO/EBI_NnWR/USCIO_DAT0/BPWMO_CH1/TM1_EXT/DACO_ST

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

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

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

13 |Vear

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

15 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMOQ_CH5/X32_OUT

16 |PF.3/EBI_NnCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/EBI_nCS1/UARTO_RXD/I2CO_SDA/QSPI0O_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 Voo

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

25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/12C0_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0_MOSI1/SPIO0_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P

26 WMO_CH1

27 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

o8 PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I12C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C
H2/PWMO_CH3

29 PA.1/QSPI0_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DAT0/BPWMO_CH1/PW
MO_CH4

30 PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO0_CHO/PW
MO_CH5/DACO_ST

31 VDDIO
nRESET

32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

33

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

34 |PF.1/JUART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
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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/QSPI0O_MOSI1/UART2_RXD/12C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

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

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

39 |PC.1/EBI_AD1/QSPI0_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/ACMPL_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_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/SPI0O_MOSI/TM2

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

46 |PA.13/I2C1_SDA/USCI2_DATO0/PSIO0_CH5/BPWM1_CH3

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

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

49 |Vss
50 |LDO_CAP
51 (Voo

52 |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

53 RAKE1

54 |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

5 | chammz_ExT

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

56 |cHa/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

61 |[PB.10/EADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

62 |PB.9/EADCO_CHY9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

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

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

64 T5/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

Ioouuooro
Feeesseeg

Figure 4.1-18 M251KE3AE Multi-function Pin Diagram

Pin |M251KE3AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I12C0_SCL/USCI1_CTL0/SCO_CLK/PWMO0_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO

PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
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PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/12C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PSIO0_CH#6/
PWMO_BRAKEOQ/TM2/INT2

PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/PSIO0_CH
7/TM3/INT3

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

6 |PC.11/EBI_ADRS/UARTO_RXD/I2CO_SDA/PWM1_CH1/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/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO

PB.O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PW

10 MO_BRAKEL1

11 |Vss

12 Voo

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

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

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

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

17 [NC

18 |PD.12/EBI_nCS0/UART2_RXD/BPWMO0_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/JUART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT

33 |NC
34 |INC
35 |NC
36 |NC
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37 |PF.3/EBI_NnCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

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

39 [NC

40 |NC

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD/PWMO0_CHO/PWMO_BRAKEO

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

43 |PE.10/EBI_ADR12/USCI1_DATO/PWMO_CH2/PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART1_nCTS/PWMO0_CH3/PWM1_BRAKE1

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

46 |PE.13/EBI_ADR15/I2C0_SCL/UART1_TXD/PWMO_CH5/PWM1_CHO0/BPWM1_CH5

47 |PC.8/EBI_ADR16/12C0_SDA/UART1_RXD/PWM1_CH1/BPWM1_CH4

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

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

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

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

52 |Vss

53 VDD

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

55 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/12C0_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0_MOSIL/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2CO_SDA/USCI2_CTL1/BPWMO_CH4/P

56 lwwmo_cH1

5, |PA-3/QSPIO_SS/SPIO_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C

58
H2/PWMO_CH3

59 [PA-1/QSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UARTL_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
MO_CH4

60 |PAO/QSPIO_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_NRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
MO_CH5

61 VDDIO

62 |PE.14/EBI_AD8/UART2_TXD/PSIO0_CHO

63 |PE.15/EBI_AD9/UART2_RXD/PSIO0_CH1

NRESET

o4 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

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

66 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.

67 |PD.9/EBI_AD7/UART2_nCTS/PSIO0_CH2
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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/QSPI0_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTL0/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/I2C0_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/I2C0_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/SPIO_CLK/UARTO_RXD

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

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

92 |PD.13/EBI_AD10/SPIO_I2SMCLK/USCI2_CTLO

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

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

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

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

97 |PE.7/PSIO0_CHO/PWMO_CHO/BPWMO_CH5

98 |PE.6/SC0O_nCD/USCIO_CTLO/PSIO0_CH1/PWMO_CH1/BPWMO0_CH4

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/BPWMO_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
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104 |NC

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

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

107 [NC

108 |NC

109 [NC

110 |NC

111 |NC

112 |Vss

113 [LDO_CAP

114 |Vop

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

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

116 RAKE1

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

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

18 1 chomM2_EXT

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

119 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_CHY9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

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

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

127 \15/acMPO_O

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

128 T4/ACMP1_O

Table 4.1-11 M251KE3AE Multi-function Pin Table
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M251KG6AE

LQFP100
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AREEEEEMcafisatenLianz e

Figure 4.1-19 M251KG6AE Multi-function Pin Diagram

Pin |[M251KG6AE Pin Function

1 PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/I12C0_SCL/USCI1_CTL0/SC0_CLK/PWMO_CHO/PSIO0_CH4/UART2_TXDI/T
MO/INTO

2 PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/12C0_SDA/USCI1_CTL1/SCO0_DAT/PWMO0O_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1

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

4 PB.2/EADCO_CH2/ACMPO_P1/OPAQ0_O/EBI_ADR3/I12C1_SDA/UART1_RXD/USCI1_DAT0/SCO0_PWR/PWMO0O_CH3/P
SIO0_CH7/TM3/INT3
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5 |PC.12/EBI_ADR4/UARTO_TXD/I2CO_SCL/SCO_nCD/PWM1_CHO/ACMPO_O

6 |PC.11/EBI_ADR5/UARTO_RXD/I2C0_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_ADRS8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEO

PB.0/EADCO_CHO/OPAO_P/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I12C1_SDA/QSPI0O_MOSI1/PWMO_CH5/PWM1_

10 CH5/PWMO_BRAKE1

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_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_nCSO/UART2_RXD/BPWMO0_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_NCS1/UART1_TXD

20 |PD.10/EBI_nCS2/UART1_RXD

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

28 |PF.7/EBI_ADR18/SCO_DAT/SPIO_MISO

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

30 |Vear

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

32 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO_CH5/X32_OUT

33 |NC
34 [NC
35 [NC
36 [NC

37 |PF.3/EBI_NnCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

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

39 [NC
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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/I2C0_SCL/UART1_TXD/PWMO_CH5/PWM1_CHO/BPWM1_CH5

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

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

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

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

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

52 |Vss

53 |Vop

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

55 |PA.5/QSPI0O_MISO1/UARTO_NnCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO0_CHO

56 PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P

WMO_CH1

5, [PA-3/QSPIO_SS/SPIO_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO0_CH2/CLKO/PWM1_BRAKE1

sg |PA-2/QSPI0_CLK/SPI0_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CHS5/USCI2_CLK/BPWMO_C
H2/PWMO_CH3

g |PAL/QSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CH1/PW
MO_CH4

0 |PA-O/QSPIO_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW
MO_CH5/DACO_ST

61 |Vooio

62 |PE.14/EBI_AD8/UART2_TXD/PSIO0_CHO

63 |PE.15/EBI_AD9/UART2_RXD/PSIO0_CH1

NRESET

o4 Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

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

66 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.

67 |PD.9/EBI_AD7/UART2_nCTS/PSIO0_CH2

68 |PD.8/EBI_AD6/UART2_nRTS/PSIO0_CH3

69 |PC.5/EBI_ADS5/QSPI0_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO

70 |PC.4/EBI_AD4/QSPI0O_MOSI1/UART2_RXD/12C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1
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71 |PC.3/EBI_AD3/QSPI0_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/QSPI0O_MISOO/UART2_TXD/I2CO_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/I2C0O_SCL/USCI1_CLK/PSIO0_CH4

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

86 |PD.5/12C1_SCL/USCI1_DATO/PSIO0_CH®6

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

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

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

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

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

92 |PD.13/EBI_AD10/SPIO_I2SMCLK/USCI2_CTLO

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

94 |PA.13/12C1_SDA/USCI2_DATO0/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/SCO_nCD/USCIO_CTLO/PSIO0_CH1/PWMO_CH1/BPWMO_CH4

99 |PE.5/EBI_nRD/SCO_PWR/USCIO_CTL1/PSIO0_CH2/PWMO_CH2/BPWMO_CH3

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

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

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

103 |NC

104 |NC

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

106 |PE.O/EBI_AD11/QSPI0O_MOSI0/I2C1_SDA/USCI2_DATO
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107 |NC

108 [NC

109 |NC

110 [NC

111 |NC

112 |Vss

113 |LDO_CAP

114 |Vpp

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

8 1 choimm2 EXT

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

119 | cHa/PwM1_ CH3/TM3_EXT

120 |AVpp

121 VREF

122 |AVss

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

124 |PB.10/EADCO_CHI10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

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

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

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

127 \15/acMP0_O

PB.6/EADCO_CHG6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CHS5/IN

128 T4/ACMP1_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- Y USB_VBUS
USB_D+ PF.1
USB_VDD33_CAP PF.0
VSS - NRESET
LDO_CAP % PA.O
Voo [6] % PA.1
PB.14 B PA.2
PB.13 PA3
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

IN]

USB_VBUS PC.0

USB_D- 27] PC.1

N

USB_D+ PF.1

N

USB_VDD33_CAP PF.0

N}

Vss NRESET

LDO_CAP 73 PAO
Voo PA.1

PA.2

N
e

R

PB.14

8¢d0OSS1

PB.13 20] PA3

PF.2

=

PB.12

=

PF.3

|

AVpp

|

PB.5 PB.0

el L Rl B [l [l Bl B[l o [ [

.
i

PB.4 [1 16] PB.1

PB.3 PB.2

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
™
™ %)
a )
o + | m
>S oo >
m'mlmlmloﬁ - O
n nun n n oo w
5 DO D 1D adadaa
NS
X A N I e B
Vss 250 i . 116] nRESET
_____ Top transparent view I
LDO_CAP 1 26! . | 115] Vppio
Voo |27} | 4] PAO
PB.15 |28! Poi13] PA1
_____ ' QFN33 [
PB.14 (29 | 112] PA.2
PB.13 |30} | 111] PA3
PB.12 |31} 10| PF.2
_____ 33VSS | .
AVpp 132! A - 1.9 PF.3
‘ﬂ P L N PO R T
N ¥ M N 4 O 0 <
0 o0 0 0 O o0 Ww o w
[T W o W o W o W o A s W a

Figure 4.1-22 M252 Series QFN 33-pin Diagram
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4.1.3.4 M252 Series LQFP 48-Pin Diagram
Corresponding Part Number: M252L G6AE, M252L E3AE, M252LD2AE, M252L C2AE

o
<
©
™
(92} (%2}
a) )
QO + . o
>S 00 >
0o onaooe @ oo
n o nuonoo000 0w W
S e e L o T o T a T o T s e R o
1000000n1ng,
[32) o ™ o o [e2} [32) N N ~N N N
Vss L[ |37 241 nRESET
LDO _CAP [ 38 231 Vppio
Vpp [139 221 PAO
PC.14 [ 40 21[] PA1
PB.15 []#4 201 PA.2
PB.13 [ 43 18] PA4
PB.12 []44 171 PAS5
AVpp [45 161 PA6
AVss [] 46 15[ PAT
PB.7 [ |47 4[] PF2
pe.6 4@ 131 PE.3
o — [aV)
— N ™ < [Te) © ~ [oe] (2] — - -
LY MmN d O d Q9 o n Y
sEEfPEIIsaH Y

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
<
(S)
o
™ [%2]
a o)
o + ]
S oo >
oo ondono T Nme dN®msn oo
N NN uooo000000o0 0w W
s e e e T o T o T T o T O o T o T a T o Y s T o
100000000nnonnnn
< < < < < < < < < @ 3¢l ™ o™ o o o
Vss [ 49 321 nRESET
LDO CAP [ |50 311 Vppio
Vpp [ ]51 301 PAO
PC.14 [ |52 291 PA1
PB.15 []53 281 PA2
PB.14 [|54 271 PAS3
PB.13 []55 261 PA4
PB.12 [|s6 L FP64 25 ] PAS5
AVpp [ 57 Q 241 PD.15
Veer [ 58 231 Vpp
AVss [ |59 221 Vss
PB.11 [ 60 21[] PA6
PB.10 [|61 201 PAY
PB9 [ |62 191 PC.6
PB.8 []63 18] PC.7
pe7 1o (@ [ PF2
o — N o™ < wn ©
- N o < n © ~ o] o — - - - - — —
© WY MN A9 d9 0 © QYN
PEEEEEE IS A EEE

Figure 4.1-24 M252 Series LQFP 64-pin Diagram without Vear
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Vss
LDO_CAP
Voo
PC.14
PB.15
PB.14
PB.13
PB.12
AVpp
Vrer
AVss
PB.11
PB.10
PB.9
PB.8
PB.7

USB_D-

Q0000000000000

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

48] USB_VDD33_CAP

471 USB D+

46 ]

45 ] USB_VBUS

441 PD.O

431 PD.1
421 PD.2
411 PD.3
401 PC.O
39 ] PC.1
381 pPC.2

LQFP64

371 PC3

361 PC.4

351 PC5

34 ] PF1

33 ] PF.0

32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17

goouuuoboouuoooun

PB6 [ |1
PB5 []2
PB4 [|3
PB3 []4
PB2 (|5
PB.1 []6
PBO |7
PA11 [s
PA10 [ 9
PA9 [ 10
PA8 [ |11
PF.6 []12

113
PF5 []14
PF4 []15
PF.3 [|16

Vear

NRESET
Vooio
PA.O
PA.1
PA.2
PA.3
PA4
PA5
PD.15

Feb. 08, 2023

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
<
9
8 %)
fal =]
o + o
> 00 > 4
N R R R R N R R O d N m T n® O oo
NN VWOoOO0OO00000000LQLLLYLOL 8800000000 UL L
D OO OOooaooao0oo0o0cQ0Qa 2222222 >>0000000000
100000000 0000000000000 00q0nae0o;
8§83 8838885818 388883 -_RKLCRIRRNIREBGE BB
PE7 [o7 641 nRESET
PE6 [o8 631 PE.15
PE5 [ 62— PE.14
PE.4 [|100 61 Vopio
PE3 [101 601 PAO
PE.2 []102 591 PA.1
NC [ 103 581 PA2
NC [ 104 571 PA3
PE.1 105 561 PA.4
PE.O []106 551 PAS
NC [ 107 541 PD.15
NC [ 108 53 Vpp
NC [ 109 521 Vss
NC [ 110 511 PA6
NC [ 111 50— PA7
V. ]2 491 PC.6
= ULQFP128
LDO_CAP [us3 48] pC.7
Vpp 114 4771 PC.8
PC.14 [|1s 461 PE.1I3
PB.15 [ 116 4[] PE.12
PB.14 [ 117 44— PE.11
PB.13 []u8 431 PE.10
PB.12 [ 119 421 PE.9
AVpp [ 120 4101 PES8
Veee [ 121 4[] NC
AVgs [ 122 393 NC
PB.11 [ 123 383 PF.2
PB.10 [ 124 37 PF.3
PB.9 []125 361 NC
PB.8 [ 126 351 NC
PB.7 []127 3] NC
pee s @ 3 NC
R EEEEEEEE R EE R
I R R T - - T T - A T T I B I I I R
N 8 M NNHdO o H 0 ¥ a-do o ®mO0ONA0 0000000 N~N© £
B R B B A A LIRS T B ] — - o LT -
PR PR ouReR>>3<a8f®ggp®ss==2 St
o oo o o o o o

Figure 4.1-26 M252 Series LQFP 128-pin Diagram
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4.1.4 M252 Series Function Pin Diagram

4.1.4.1 M252 Series TSSOP 20-Pin Multi-function Pin Diagram
Corresponding Part Number: M252FC2AE

M252FC2AE
usBD- [1] @ [20] USB_VBUS
UsB_D+ [Z] [78] PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD /ICE_CLK
USB_VDD33_CAP [3] [78] PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD /ICE_DAT
Vss [4] - [17] nRESET
LDO_CAP [5] % [76] PA.0/SCO_CLK/UARTO_RXD / UART1_nRTS / PWMO_CHS
Voo [E] % [75] PA.1/SCO_DAT/UARTO_TXD/UART1_nCTS/PWMO0_CH4
CLKO / TM1_EXT / PWM1_CH1/ UARTO_nRTS / USCIO_DAT1 / EADCO_CH14 /PB.14 [T S [14] PA.2/SCO_RST/I2C0_SMBSUS / UART1_RXD /[2C1_SDA / PWMO_CH3
TM2_EXT / PWM1_CH2 / UARTO_TXD / USCI0_DATO / EADCO_CH13/PB.13 [&] [13] PA.3/SCO_PWR/I2C0_SMBAL / UART1_TXD /12C1_SCL / PWMO_CH2 / CLKO / PWM1_BRAKE1
TM3_EXT / PWM1_CH3 / UARTO_RXD / USCIO_CLK / EADCO_CH12/PB.12 [9| [12] PF.2/UARTO_RXD/12CO_SDA/XT1_OUT
AVpp [0 [11] PF.3/UARTO_TXD/I2C0_SCL/XT1_IN

Figure 4.1-27 M252FC2AE Function Pin Diagram

Pin |M252FC2AE Pin Function

1 |USB_D-

2 |usB D+

3 |usB_vDD33_CAP

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/I2CO_SDA/QSPI0_CLK/XT1_OUT

13 |PA.3/QSPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I12C1_SCL/PWMO0_CH2/CLKO/PWM1_BRAKE1

14 |PA.2/QSPIO_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/QSPIO_MOSIO/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5

NRESET

u Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/JUART1_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
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Table 4.1-13 M252FC2AE Multi-function Pin Table

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 / UARTL_RXD / 12C1_SDA / PWMO_CH3

82d0OSS1

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

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

EEEEEEEEEEEEER

PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT
AVoo 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

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

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

S 2

INT2 / TM2 / PWMO_BRAKEO / PWMO_CH2 / SCO_RST / UARTL_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

Pin |M252EC2AE Pin Function

1 |usB_VvBUS

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/USCI0_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT

11 |AVpp

12 |PB.5/EADCO_CH5/12C0O_SCL/SCO_CLK/PWMO_CHO/TMO/INTO

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

14 |PB.3/EADCO_CHS3/I2C1_SCL/UART1_TXD/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/INT2

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

16 |PB.L/EADCO_CH1/12C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO

17 |PB.O/EADCO_CHO/12C1_SDA/QSPI0_MOSI1/PWMO_CHS/PWM1_CH5/PWMO_BRAKE1L

18 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN

19 |PF.2/UARTO_RXD/I2CO_SDA/QSPIO_CLK/XT1_OUT
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20 |PA.3/QSPI0O_SS/SCO_PWR/I2CO_SMBAL/UARTL_TXD/I2C1_SCL/PWMO_CH2/CLKO/PWM1_BRAKE1L

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

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

23 |PA.0/QSPI0O_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
25
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
26
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

27 |PC.1/QSPIO_MISOO0/I2C0_SCL/PWM1_CH4

28 |PC.0/QSPIO_MOSIO/12CO_SDA/PWM1_CH5

Table 4.1-14 M252EC2AE Multi-function Pin Table
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4.1.4.3 M252 Series QFN 33-Pin Multi-function Pin Diagram
Corresponding Part Number: M252ZC2AE, M252ZD2AE

M252ZC2AE

F.0 / UART1_TXD /12C1_SCL/ UARTO_TXD / ICE_DAT

s
i
9
s
=
g
iy
o]
3
S
3
<
s
8
2
s
o
&
&
<]
13}

x
%
3
w
o
a
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o
o
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w0
2
5
s
=
g
<
3
2]
o
3
s
s
2
<]
s
<
T
&
<]
°
o

Vss nRESET
LDO_CAP Vooio
Voo PA.0/ QSPIO_MOSIO / SCO_CLK / UARTO_RXD / UART1_nRTS / PWMO_CH5

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 / USCIO_DATO/ EADCO_CH13/PB.13

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

AVoo

PA.1/QSPIO_MISO0 / SCO_DAT / UARTO_TXD / UART1_nCTS / PWMO_CH4
PA.2/QSPI0_CLK/SCO_RST/12C0_SMBSUS / UART1_RXD /12C1_SDA / PWM0_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

5
4
3
2
1
0
5
4

PRI R R R
fEfEfERag
53 So =
2312 22z
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Sz 3 iz5
o o I
w\%\w\\\%\go‘
S g = SRy
8 %
8§88 Qe
SS=2Z29
3 8
33
o s 2 <
S u
o

INT1/TM1/PWMO_CH1/SCO_DAT

INT2/ TM2 / PWMO_BRAKEO / PWMO_CH2 / SCO_RST / UART1_TXD

PWMO_BRAKE1/ PWM1_CHS5 / PWMO_CHS / QSPI

INTO / TMO / PWMO_CHO / SCO_CLK

Figure 4.1-29 M252ZC2AE Function Pin Diagram

Pin |M252ZC2AE Pin Function

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

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

3 |PB.3/EADCO_CH3/I2C1_SCL/UARTL_TXD/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/INT2

4 |PB.2/EADCO_CH2/12C1_SDA/UART1_RXD/SCO0_PWR/PWMO_CH3/TM3/INT3
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5 |PB.L/EADCO_CH1/12C1_SCL/QSPIO_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO

6 |PB.O/EADCO_CHO0/I2C1_SDA/QSPIO_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE1

7 |PF.5/PWMO_CHO/X32_IN/EADCO_ST

8 |PF.4/PWMO_CH1/X32_OUT

9 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN

10 |PF.2/JUARTO_RXD/I2C0_SDA/QSPIO_CLK/XT1_OUT

11 |PA.3/QSPIO_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PWMO_CH2/CLKO/PWM1_BRAKE1

12 |PA.2/QSPI0_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PWMO_CH3

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

14 |PA.0/QSPI0_MOSIO/SCO_CLK/UARTO_RXD/UART1_nRTS/PWMO_CH5

15 VDDIO

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/ICE_DAT
17
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
18
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

19 |PC.1/QSPI0_MISO0/I2CO_SCL/PWM1_CH4

20 |PC.0/QSPIO_MOSIO/12CO_SDA/PWM1_CH5

21 |USB_VBUS

22 |USB_D-

23 |USB_D+

24 |USB_VDD33_CAP

25 |Vss

26 |LDO_CAP

27 Voo

28 |PB.15/EADCO_CH15/USCIO_CTL1/UARTO_nCTS/PWM1_CHO/TMO_EXT/PWMO_BRAKE1

29 |PB.14/EADCO_CH14/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/USCI0_CLK/UARTO_RXD/PWM1_CH3/TM3_EXT

32 |AVpp

Table 4.1-15 M252ZC2AE Multi-function Pin Table
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M252ZD2AE

UART2_TXD / 12C0_SCL / PWM1_CH4 | ACMPO_O

PF.0/UARTL_TXD /12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT

USB_D+

UsB_D-
USB_VBUS

PC.0/ QSPIO_MOSI0 / UART2_RXD / 2C0_SDA / PWM1_CHS / ACMP1_O

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

USB_VDD33_CAP
PC.1/ QSPIO_MI

Vs
LDO_CAP

Voo

PWMO_BRAKEL / TMO_EXT / PWM1_CHO / PSIO0_CHO / UARTO_NCTS / USCIO_CTL1/ SPI0_SS | EADCO_CH1S / PB.15

CLKO / TM1_EXT / PWMI_CH1 / PSIO0_CH1 / UARTO_NRTS / USCIO_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 / PWM1_CH3 / PSIO0_CH3 / UARTO_RXD / USCIO_CLK / SPI0_MOSI / ACMP1_P2 | ACMPO_P2 | EADCO_CH12 | PB.12
AVoo

UQFN33

SET

/QSPI0_MOSIO  SPI0_MOSI/ SCO_CLK / UARTO_RXD | UARTI_NRTS { BPWMO_CHO / PWMO_CHS
PAL/QSPIO_MISO0/ SPIO_MISO  SCO_DAT / UARTO_TXD  UART1._CTS / BPWIMO_CH / PWMO_CH4
2] PA.2/QSPI0_CLK/SPI0_CLK / SCO_RST /12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 / PWMO_CH3
ii] PA3/QSPIO_SS/SPI0_SS/ SCO_PWR / 12C0_SMBAL | UART_TXD / 12C1_SCL/ BPWMO_CH3 / PWMO_CHZ / CLKO | PWM1_BRAKEL
PF.2/ UARTO_RXD /12C0_SDA / QSPIO_CLK / XT_OUT / BPWH1_CHL
PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO

Qs

EADCO_ST

PWMO_BRAKEL / PWM1_CHS | PWMO_CHS |

INT3 1 TM3 / PWMO_CH3 / SCO_PWR / USCIL_DATO / UART1_RXD /

PWMO_BRAKEQ / PWML_CH2 | PWMO_CH4 / QSPI

INTL/ TM1/ UART2_RXD / PWMO_CH1 / SCO_DAT / USCIL_CTL1/

INTO/ TMO / UART2_TXD / PWMO_CHO / SCO_CLK / USCI1.

Figure 4.1-30 M252ZD2A Function Pin Diagram

Pin

M252ZD2AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/I2C0_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO

PB.4/EADCO_CH4/ACMP1_P1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1

PB.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/IN
T2

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

PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO

PB.0/EADCO_CHO/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE
1
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7 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST

8 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO_CH5/X32_OUT

9 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

10 |PF.2/JUARTO_RXD/I2C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/BPWMO_CH3/PWMO_CH2/CLKO/PWM1

11| BRAKEL

12 |PA.2/QSPIO0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO0_CH2/PWMO0_CH3

13 |PA.1/QSPI0O_MISOO0/SPI0_MISO/SCO_DAT/UARTO_TXD/UARTL_nCTS/BPWMO_CH1/PWMO_CH4

14 |PA.0/QSPIO_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5

15 VDDIO

nRESET
16
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET pin.

PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
17
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
18
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

19 |PC.1/QSPI0O_MISOO/UART2_TXD/I2CO_SCL/PWM1_CH4/ACMPO_O

20 |PC.0/QSPIO_MOSIO/UART2_RXD/I12C0_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/SPIO_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 |PB.13/EADCO_CH13/ACMPO_P3/ACMP1_P3/SPI0_MISO/USCIO_DATO/UARTO_TXD/PSIO0_CH2/PWM1_CH2/TM2_

EXT

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

AT PWMI_CHS | ACMP1_O
1PWIM1_CHA / ACMPO_O

s
3
o
8
8 4
29
g8
23
Ve w7 28/ nRESET
Loo_cap s 5[ Voo
Voo 3 221 PAO/QSPIO_MOSI0 ] SPI0_MOSI/ SCO_CLK | UARTO_RXD / UARTL_nRTS | BPWMO_CHO / PWMO_CH5
TM1/QSPIO_CLK / USCIO_CTLO/ SPIO_I2SMCLK / PC.14 [ 40 21[7] PAL/QSPIO_MISOD/ SPI0_MISO | SCO_DAT / UARTO_TXD | UART1_NCTS / BPWMO_CHL | PWMO_CH4
PWMO_BRAKE1 | TMO_EXT / PWM1_CHO / PSI00_CHO / UARTO_NCTS / USCIO_CTL1/ SPI0_SS / EADCO_CH15 /PB.15 | &1 201 PA2/QSPI0_CLK/ SPI0_CLK / SCO_RST /12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 | PWMO_CH3
‘CLKO / TMI_EXT / PWM1_CHL./ PSIO0_CH1/ UARTO_NRTS | USCIO_DAT1 / SPIO_CLK / EADCO_CH14 /PB.14 [ 2 LQFP48 19771 PA3/QSPI0_SS / SPI0_SS / SCO_PWR /12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CHS | PWMO_CH2 / CLKO / PWM1_BRAKEL
TM2_EXT / PWML_CH2 | PSIO0_CH2 | UARTO_TXD / USCIO_DATO / SPIO_MISO / ACMP1_P3 / ACMPO_P3/ EADCO_CH13/ PB.A3 [ 43 1810 PA4/QSPIO_MOSIL/ SPIO_I2SMCLK / SCO_NCD / UARTO_NRTS / UARTO_RXD / 12C0_SDA / BPWMO_CH4 / PWMO_CH1
TM3_EXT / PWM1_CH3 / PSIO0_CH3 / UARTO_RXD | USCIO_CLK / SPI0_MOSI / ACMP1_P2 | ACMPO_P2 | EADCO_CHI2 /PB.12 [ % 171 PA5/QSPIO_MISOL/ UARTO_NCTS / UARTO_TXD / 12C0_SCL | BPWMO_CHS / PWMO_CHO
AVeo 45 1610 PAG/UARTO_RXD/12C1_SDA PWM1_CHS / BPWML_CH3/ ACMP1_WLAT / TM3 / INTO
Avss e 5[] PA7/UARTO_TXD 12C1_SCL/ PWM1_CH | BPWMI_CH2 | ACMPO_WLAT / TM2 /INTL

ACMPO_O /INTS / PWM1_CH4 | PWM1_BRAKEQ / BPWM1_CHA / UARTL_TXD | USCI1_DATO/ EADCO_CH7 / PB.7 [ ¢
ACMP1_O /INTA / PWMI1_CHS | PWMI_BRAKE1 | BPWM1_CHS / UART1_RXD / USCI1_DAT1 / EADCO_CH6 / PB.6 [ %8

471 PF.2/ UARTO_RXD /12C0_SDA | QSPIO_CLK / XT1_OUT / BPWIM1_CHL
3[7] PF.3/UARTO_TXD / 12C0_SCL / XT1_IN / BPWM1_CHO

Figure 4.1-31 M252LC2AE/M252LD2AE Function Pin Diagram

Pin |M252LC2AE/M252L D2AE Pin Function

1 |PB.5/EADCO_CH5/ACMP1_N/I2CO_SCL/USCI1_CTLO/SCO_CLK/PWMO_CHO/UART2_TXD/TMO/INTO

2 |PB.4/EADCO_CH4/ACMP1_P1/I12C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/UART2_RXD/TM1/INT1

PB.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/IN
T2

4 |PB.2/EADCO_CH2/ACMPO_P1/I12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/TM3/INT3
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5 |PB.L/EADCO_CH1/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEQ

PB.0/EADCO_CHO/UART2_RXD/SPIO_I2SMCLK/12C1_SDA/QSPI0_MOSI1/PWMO0_CH5/PWM1_CH5/PWMO_BRAKE
1

7 |PA.11/ACMPO_PO0O/USCIO_CLK/BPWMO_CHO/TMO_EXT

8 |PA.10/ACMP1_PO/USCIO_DATO/BPWMO_CH1/TM1_EXT

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

10 |PA.8/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/PWMO0O_CH1/BPWMO_CH5/X32_OUT

13 |PF.3/UARTO_TXD/I2C0O_SCL/XT1_IN/BPWM1_CHO

14 |PF.2/JUARTO_RXD/I2C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

15 |PA.7/UARTO_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/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO0_CHO

18 |PA.4/QSPI0O_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/BPWMO_CH4/PWMO_CH1

PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/12C0_SMBAL/UART1_TXD/I2C1_SCL/BPWMO_CH3/PWMO0_CH2/CLKO/PWM1

19 | BRAKEL

20 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO_CH2/PWMO_CH3

21 |PA.1/QSPIO_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO0_CH4

22 |PA.0O/QSPI0O_MOSIO/SPI0O_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_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/12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
25
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
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/I2CO_SMBAL/PWM1_CH2/PSIO0_CH2

30 |PC.2/QSPI0_CLK/UART2_nCTS/12C0_SMBSUS/PWM1_CH3/PSIO0_CH3

31 |PC.1/QSPI0O_MISOO/UART2_TXD/I2CO_SCL/PWM1_CH4/ACMPO_O

32 |PC.0/QSPIO_MOSIO/UART2_RXD/I2CO_SDA/PWM1_CH5/ACMP1_O

33 |USB_VBUS

34 |USB_D-

35 |USB_D+

36 |USB_VDD33_CAP
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37 |Vss

38 |LDO_CAP

39 |V

40 |PC.14/SPIO_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/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_

4 lexT

45 |AVpp

46 |AVss

47 |PB.7/EADCO_CH7/USCI1_DATO/UART1_TXD/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/INT5/ACMP0O_O

48 |PB.6/EADCO_CH6/USCI1_DAT1/UART1_RXD/BPWM1_CHS5/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

v O
Loo_cap =
Voo

WL/ USCI2_CLK / QSPI0_CLK / USCIO_CTLO | SPID_IZSMCLK /EBIADILIPC 14 ] 40

PUMO_BRAKEL I THO_EXT /PUAL_CHOPSI00_CHO | UARTO_nCTS 1 USCR_CTLL/SP0_55 1 EB1_AD12  EADCO_CHIS  Andog 198,35 )t o1 PA21QSPIO_CLI SPI0_CLK 1SC0_RST1200_SMBSUS /UART_RXD 12C1_SDA 1P «
CLKO  TMI_EXT 1 PWALCH 1 PS100_CH/ UARTO_1TS | USC0_DATL/ SP10_GLIK  EB_AD3 | EADCO_CH14/ Analogd 334 £ ULQFP48 193 PASIQSPI0_55 15910_55.5CO_PWR 1260 SMBAL I UARTS XD 2C1_SCL /PSI00.0) L0/ BPWIG_GHS | PUO_CH2 LK POYL_BRAKEL
TM2_EXT) PAMI_CH21 PSI00_CH2/UARTS_TXO /USCIO_DATO/ SFI0_WISO | EBIADI41 ACWFL_P3. ACHPO_P3) EADCO_GHI3 Anlog1o 7833 £ 0 1651 PA41QSP0_MOSI/SP10_IZSHCLK SC0_nCD 1 UARTO_RTS { UARTO_RX) 1260_SDA USCI2_CTLLI BPYMO_CHa/INO_CHI
TM_EXT/ PWMI_CH3/ PSI00_CH3/UARTO_RXDUSCO_CLI / SPO_MOSI  EBI_ADIS | ACWPL_P2 1 ACWO_P2  EADCO_CHIZ  Andogi1 17832 ) 11531 PAS QSP0_MISOL/UARTO_ACTS | UARTS_TXO) 12C0_SCL 1 BPING_GHS/ PYNO_CHO
oo 1653 PAG I EBLADS UARTO_RXD  2C1_SOA | PN_CH  BPUN_CHS | ACWPI_WLAT T3 N0
e e 1650 PA7 I EBLAD? UARTO_TX0D12C1_SCL /WAL CHA | BEWNI_CHZ ACHFO WLAT I T | INTL
ACMPO_O)INTS/ PAL_CHA/ PAAL_BRAKED/ BPYMI_CHé  EBL1iCS0/ UART1_TXO USCH1_DATD/ EBLWRL | EADCO_CH7 / Analogt P87 £ 1453 PF.21E81nCS 1/ UARTO_RXD 1 1200_S0A 1 QSPIO_CLK /XT1_OUT 8PN CHL
ACMP1_01 T4 PIN_CHS | POY1_BRAKEL/ B9W_CHE | EBLrCS1 UARTI_RXD  USCIL_DATA | EBLIWI 1 EADCD, o Anogi? 955 4 (@) 1953 PF.1 E8L_nCS0/ UARTO_TXO)12C0_SCL/ XTE_IN BoW1_CHO

E

Figure 4.1-32 M252LE3AE Function Pin Diagram

Pin |M252LE3AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/12C0O_SCL/USCI1_CTL0/SCO_CLK/PWMO_CHO0/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
[TML/INTL

PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/12C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO0_CH2/PSIO0_CH6/
PWMO0_BRAKEO/TM2/INT2

4 |PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/I2C1_SDA/UART1_RXD/USCI1_DAT0/SCO_PWR/PWMO_CH3/PSIO0_CH
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7ITM3/INT3

5 PB.1/EADCO_CH1/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPIO_MISO1/PWMO0_CH4/PWM1_CH4/PWMO_
BRAKEO

6 PB.0/EADCO_CHO/EBI_ADRY9/UART2_RXD/SPIO_I2SMCLK/I12C1_SDA/QSPI0O_MOSI1/PWMO_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_NnWR/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/PWMO_CHO/BPWMO_CH4/X32_IN/EADCO_ST

12 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMOQ_CH5/X32_OUT

13 |PF.3/EBI_NnCSO/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/I2C0_SCL/BPWMO_CH5/PWMO0_CHO

18 [PA4/QSPIO_MOSI1/SPIO_I2SMCLK/SCO_NCD/UARTO_NRTS/UARTO_RXD/I2CO_SDA/USCI2_CTL1/BPWMO_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
PA.2/QSPIO0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C

20
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

22 PA.0/QSPI0_MOSIO0/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW
MO_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/I12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

25
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
PF.1/UART1_RXD/12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK

26

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

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

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/I2CO_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

32 |PC.0/EBI_ADO/QSPIO_MOSIO/UART2_RXD/12C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O

33 |USB_VBUS
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34 |USB_D-

35 |USB_D+

36 |USB_VDD33_CAP

37 |Vss

38 |LDO_CAP

39 |Vop

40 |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

41 RAKE1

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

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

43 | CH2ITM2_EXT
PB.12/EADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_CH3/PWM1_

a4
CH3/TM3_EXT

45 |AVpp

46 |AVss
PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_NnCSO/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN

47 — — - - - - - -
T5/ACMPO_O

4g |PB.6/EADCO_CHB/EBI_NWRH/USCI1_DAT1/UARTL_RXD/EBI_NCSL/BPWML_CHS/PWM1_BRAKEL/PWM1_CHS/IN

T4/ACMP1_O

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

M252LG6AE

v O

Loo_cap =

Voo
L/ USCI2_CLK ] QSPI0_CLK / USCIO_CTLO /SPI0_I2SWCLK /E81ADLL (PG 14 (]

PWAO_BRAKEL | TMO_EXT /PWAM1_CHO PSIOD_CHO UARTO_nCTS /USCIO_CTLL 1 SPI0_SS | EBI_ADI2 ] EADCD_CHIS  Ansloge /PB.15 ] &1
CLKO/ TMI_EXTPWML_CHLI PSI00_CHL UARTO_IRTS | USCI0_DATLI SPI0_CLK | EBLADI3 / EADCO_CH14 / Analog9  PB.14 T 42

Th2_EXT | PUMI_CH2 PSIOD_CH2  UARTO_TXD /USCI0_DATO / SPIO_MISO / EBI_ADLA | ACP1_P3 / ACMPO_P'3 EADGO_CHI3  Analog10/ P13 [ 4

TV _EXT | PUIMI_CHS /PSI00_CH | UARTO_RXD / USCIO_CLK /SPI0_HMOSI / EBI_ADIS | ACMP1_ P21 ACWPO_ P2 DACO_OUT /EADCO_CHIZ | Analogi11PB.12 [ &8

e

A ]
ACMPO_0 /INTS  PWh1_CH | PWIMI_BRAKED | BPWA1_CH4 / EBI_nCS0/UARTL_TXD / USCI1_DATO EBL_nWRL  EADCO_CHY  Anslogl6 P87 T 7

ACMP1_O /INTA 1 PWI1_CHS | PWIMI_BRAKEL / BPWAY3_CHS / EBLnCS1 UARTI_RKD | USCI1_DATA / EBI_rWRH | EADCO_CHS / Anslog 1 PB.6 [ 4

3 neser
=R

3 PAO/QSPI0_MOSI0/ SPI0_MOSI/SCO_CLK | UARTO_RXD | UARTI_ARTS / PSIO0_CHT | USCI2_DATL I BRWNO_GHO | PWID_CHS | DACO_ ST
0 PAL/QSPIO_MISO0 / SPIO_MISO / SCO_DAT / UARTO_TXD / UARTI._NCTS /PSIO0_CHG / USCI2_DATO  BRWMD_CHL/ PWHO_CHA
I3 PA2/QSPI0_CLK /SPIO_CLK I SCO_RST 12C0_SWBSUS / UARTI_RXD / 2C1_SDA PSI00_CHS | USCI2_CLK / BPWAO_CH? | PIMO_CHS

19551 PA31QSPIO_SS ) SPI0_SS SGO_PWR | 1260_SMBAL / UARTL_TXD | 12C1_SCL / PSIOD_CHA / USCIZ_ CTLO | BPWAO_GH3 / PWIMO_CH | CLKO | PWMI_BRAKEL

[0 PA4/QSPIO_MOSIL/ SPI0_IZSWCLK / SCO_nCD / UARTO_nRTS { UARTO_RXD./12G0_SDA USCIZ_CTLL | BRWNO_CHa  PWHO_CHI
I3 PAS/QSPI0_MISOL/ UARTD_NiCTS  UARTO_TXD /12G0_SCL | BPWIMO_CHS | PWO_CHO

1610 PAS 1 EBILADS  UARTO_RXD /12C1_SOA PWM_CHS | BPWN_CH3. ACHPL_WLAT I TH3 INTO
15F1 PAT I EBIADT UARTO_TXD /1261 SCL /P2 _CHa | BPWML_CH2 | ACMPO_WLAT | TMZ  INTL
[ PF.2/EBI_NCSLI UARTO_RXD 1200_SDA/ QSPI0_CLK /XT1_OUT / BPWAL_CHL

[ PF.3/EBLCSO/ UARTO_TXD /12C0_SCL I XT1_IN | BPWAL_CHO

Figure 4.1-33 M252LG6AE Function Pin Diagram

Pin |M252LG6AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO/I2C0_SCL/USCI1_CTL0/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/PWMO0_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1

PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PSIO0_CH6/
PWMO_BRAKEO/TM2/INT2
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PB.2/EADCO_CH2/ACMPO_P1/OPA0_O/EBI_ADR3/12C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO_CH3/P

4 |SI00_CH7/TM3/INT3

5 |PB.L/EADCO_CH1/OPAO_N/EBI_ADRE/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEQ

6 |PB.O/EADCO_CHO/OPAO_P/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CHS/PWM1_

CH5/PWMO_BRAKE1

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

8 |PA.10/ACMP1_PO/EBI_NnWR/USCIO_DAT0/BPWMO_CH1/TM1_EXT/DACO_ST

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

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

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

12 |PF.4/UART2_TXD/UART2_nRTS/PWMOQO_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/I2C0_SCL/BPWMO_CH5/PWMO0_CHO

PA.4/QSPI0_MOSIL/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2CO_SDA/USCI2_CTL1/BPWMO_CH4/P

18 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
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C

20 = - - - - - - - -
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

22 PA.0/QSPI0_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO0/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/I2C1_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/12C1_SCL/PWM1_CHO/PSIO0_CHO

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/I2CO_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD/I2CO_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

32 |PC.0/EBI_ADO/QSPIO_MOSIO/UART2_RXD/12C0_SDA/PWM1_CH5/USCI2_DAT1/ACMP1_O
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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

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

_CH2/TM2_EXT
44 |PB:12/EADCO_CH12/DACO_OUT/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/PSIO0_
CH3/PWM1_CH3/TM3_EXT
45 |AVpp
46 |AVss
PB.7/EADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCSO/BPWM1_CH4/PWM1_BRAKEO/PWM1_CH4/IN
47
T5/ACMPO_O
48 |PB6/EADCO_CHB/EBI_NWRH/USCI1_DAT1/UART1_RXD/EBI_NCS1/BPWM1_CHS/PWM1_BRAKEL/PWML_CHS/IN

T4/ACMP1_O

Table 4.1-19 M252LG6AE Multi-function Pin Table
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4.1.45 M252 Series LQFP 64-Pin Multi-function Pin Diagram
Corresponding Part Number: M252SC2AE, M252SD2AE, M252SE3AE, M252SG6AE

M252SC2AE / M252SD2AE

(0_SS UART2_NRTS /12C0_SMBAL / PWM1_CH2 1 PSIO0_CH2

10_MISO0 | UART2_TXD /12C0_SCL | PWIM1_CH4 | ACMPO_O

10_CLK ] UART2_nCTS /12C0_SMBSUS / PWM1_CH3 / PSI0_CH3

JART2_RXD 1 12C0_SDA | PWML_CHS / ACMP1_O

UARTI_TXD /12C1_SCL | UARTO_TXD / BPWM1_CHO / ICE_DAT

=1 PO/ USCIO_CLK/ SPI0_MOSI 1 TMZ

8\ d 1o ol o o e
g,.%
3006 >
888

Vs [0 32 nRESET

wo.ca =
- T 03 PAOIQSPIO_MOSID/ SPI0_MOS1 SCO_CLEC/ UARTO_RAD | UARTA_YRTS | PUIMO_GHO/ PN GHS
ML QSPIO_CLK USCIO_CTLO 1 SPI0_I2SHLK 1PC.14 ]2 57 PAL/QSPIO_MISO01 SPIO_MISO SCO_DAT/ UARTO_TXD {UARTL_NCTS | BPYMO_CHA PNO_CH4
PWAO_BRAKELI TH_EXT  PWAL_CHO /PSIG0_CHO UARTO_nCTS / USCIO_CTLL/SPR_S5 EADCO,_CH1S 0815 8 a1 PA2/QSPIO_CLK SPIO_CLK | SCO_RST 1200_SMBSUS UARTI_RXD 12C1_ SOA / BPWHO_CH2 / PWHO_CH3
UKD TML_EXT | PHAA_CH 1 PSI00_CHL | UARTO_RTS | USCI_DATA | SPI_CLK | EADCD_CHi PB 18 £ 58 753 PA3/QSPI0_SS/ 5PI_S51/SCO_PWR 12C0_SMBAL | UARTI_TXD 12G1_SCL. 1 BPWHO_CH3 | PWNO_CH?  CLKO | PWAL_BRAKEL
T2_EXT 1 PWANL_GH2 | PSI00_CH 1 UARTO_TXD USCI)DATO/ SP0_MISO. ACW1._ 3/ ACMPO_P3. EADCO_CHIS  PB13 )18 5 PA4/QSPIO_MOSIL 1 SPI0_IZSHCLK 1 SCO_1CD 1 UARTO_IRTS UARTO_RXD1260_SDA/ BPWHO_CHa PWHO_CH1
TM_EXT  PHAL_CH3. P5I00_CH3/ UARTD_RXD /USCI0_CLI SPI_HOSI/ ACMP1_P21 ACUPD_p2. EADCD_CHA2 1P8.12 £ 5 LQFP64 51 PAS/QSPI_MISOL 1 UARTO_ACTS  UARTO_TXD /12C0_ SCL.| BPWAO_CHS | PWHO_CHO

oo Tlor 453 P15, Pwn0_cHs TS T

Ve s 25 e

o= =g

BPWMI_CHO / SPI0_IZSHLK /1261_SCL /UARTO_nCTS | EADCO_CHA (P81 o0 55 PAG/ UARTO_RXD/ 12C1_SDA /PYML_CHS | BPYIMI_CH ACWPI_WLAT 1 TV INTO
GPWHIL CH/12C1_S0A I UARTO_WRTS USCI1_CTLO  EADCO_CHIO/PB10 ot 01 PA7/ UARTO_TXD /1ZC1_SCL/ PWMI_CH | BPWMI_CHE {ACMPO_WLAT  TH2  NTL
BPMI_CH 12C1_SVBAL/ UARTI_CTS / UARTO_TXD | USGI1_GTLL/ EADCO_CHS (P89 | 62 3 PG UARTO_IRTS 12C1_SHBSUS PYIV_CHS/ 8PN CHL T | INT2
BPWMI_CH /12C1_SWBSUS  UART_IRTS | UARTO_RXD USCIL_CLK | EADCO_CHB 1 PB8 (= s 1 PC7/UARTO_ACTS 12C1_SMBAL PWAILCH | BPWHIL CHO I THO T NTS
ACMPO_O1INTS 1 PWAKL_GHa WAL SRAKED/ BPWAL_CHa  UARTA_TXD /USCH1_DATO  EA0C0_CH7 1087 Tl (@) 10 PF21 UARTO_RXD 12C0_50A QSPI0CLK XT1_OUT  6PWMI_CHL

=N

TAMPERO | SPI0_MOSI 1 SCO_CLK /PF.6 [

BPWMI_CHO/ XT1_IN/12C0_SCL [ UARTO_TXD PR3 [

INT4 TM3_EXT / BPWMO_CH3 / UARTI_RXD / USCIO_CTLL/ PAS ]

ACMP1_O /INT4 1 PWM1_CHS | PWM1_BRAKEL / BPWM1_CHS / UARTI_RXD / USCI1_DATL

Figure 4.1-34 M252SC2AE/M252SD2AE Function Pin Diagram

Pin |M252SC2AE/M252SD2AE Pin Function

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

2 |PB.5/EADCO_CH5/ACMP1_N/I2CO_SCL/USCI1_CTLO/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
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PB.3/EADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PWMO_BRAKEO/TM2/IN
T2

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

6 |PB.1/EADCO_CH1/UART2_TXD/USCI1_CLK/12C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_BRAKEO

PB.0/EADCO_CHO/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PWMO_BRAKE
1

8 |PA.11/ACMPO_PO0/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_CTL1L/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/PWMO_CH1/BPWMOQ_CH5/X32_OUT

16 |PF.3/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/JUARTO_RXD/I2C0_SDA/QSPIO_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/UARTO_TXD/I2C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1

21 |PA.6/UARTO_RXD/12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO

22 |Vss

23 Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/12C0_SCL/BPWMO_CH5/PWMO_CHO

26 |PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0O_SDA/BPWMO_CH4/PWMO_CH1

PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/BPWMO0_CH3/PWMO0_CH2/CLKO/PWM1

27| BRAKE1

28 |PA.2/QSPIO_CLK/SPIO_CLK/SCO_RST/I2CO_SMBSUS/UART1_RXD/I2C1_SDA/BPWMO_CH2/PWMO0_CH3

29 |PA.1/QSPIO_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO0_CH4

30 |PA.0/QSPIO_MOSIO/SPI0_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5

31 VDDIO

NRESET
32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.

PF.0/UART1_TXD/12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
33
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

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

35 |PC.5/QSPI0_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO
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36 |PC.4/QSPI0_MOSI1/UART2_RXD/I2C1_SDA/PWM1_CH1/PSIO0_CH1

37 |PC.3/QSPI0_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/PSIO0_CH2

38 |PC.2/QSPI0_CLK/UART2_nCTS/I2C0_SMBSUS/PWM1_CH3/PSIO0_CH3

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

40 |PC.0/QSPI0_MOSIO/UART2_RXD/I2CO_SDA/PWM1_CHS/ACMP1_O

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

42 |PD.2/USCIO_DAT1/SPIO_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 |Voo

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

53 |PB.15/EADCO_CH15/SPI0O_SS/USCIO_CTL1/UARTO_nCTS/PSIO0_CHO/PWM1_CHO/TMO_EXT/PWMO_BRAKE1

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

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

55 EXT

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

56 EXT

57 |AVpp

58 |Vgrer

59 |AVss

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

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

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

63 |PB.8/EADCO_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

MOSIO! $PI0_MOSI/5C0,

ULQFP64

Figure 4.1-35 M252SE3AE Function Pin Diagram

Pin |M252SE3AE Pin Function

PB.6/EADCO_CH6/EBI_NnWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN
T4/ACMP1_O

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I12C0_SCL/USCI1_CTL0/SC0O_CLK/PWMO0_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO

PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1

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

PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/I2C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO0_CH3/PSIO0_CH
7ITM3/INT3

PB.1/EADCO_CH1/EBI_ADR8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO

PB.0/EADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0O_MOSI1/PWMO0_CH5/PWM1_CH5/PW
MO_BRAKEL1

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

9 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO0/BPWMO_CH1/TM1_EXT

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

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

12 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_NCSO/TAMPERO

13 |Vear

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/I2C0O_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/EBI_nCS1/UARTO_RXD/I2CO_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 Voo

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

25 |PA.5/QSPI0O_MISO1/UARTO_NCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P

26 WMO_CH1

27 PA.3/QSPI0_SS/SPI0_SS/SCO_PWR/I12C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTL0/BPWMO_CH3/
PWMO0_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C

28
H2/PWMO_CH3

29 PA.1/QSPI0_MISOO0/SPI0O_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CH6/USCI2_DAT0/BPWMO_CH1/PW
MO_CH4

30 PA.0/QSPI0O_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO0_CHO/PW
MO_CH5

31  (Vooio
NRESET

32
Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/I12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

33

Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
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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/EBI_AD5/QSPI0_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO

36 |PC.4/EBI_AD4/QSPI0O_MOSI1/UART2_RXD/12C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1

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

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

39 |PC.1/EBI_AD1/QSPI0_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

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

41 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_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.0O/EBI_AD13/USCIO_CLK/SPI0O_MOSI/TM2

45 |USB_VBUS

46 |USB_D-

47 |USB_D+

48 |USB_VDD33_CAP

49 |Vss

50 |LDO_CAP

51 |Voo

52 |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

53 RAKE1

54 |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

5 | chammz_ExT

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

56 |chamMs_EXT

57 |AVpp

58  |Vrer

59 |AVss

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

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

62 |PB.9/EADCO_CHY9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

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

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

64 T5/ACMPO_O

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

M252SG6AE

MOSIO! $PI0_MOSI/5C0,

ULQFP64

Figure 4.1-36 M252SG3AE Function Pin Diagram

Pin |M252SG6AE Pin Function

PB.6/EADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE1/PWM1_CH5/IN
T4/ACMP1_O

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I12C0_SCL/USCI1_CTL0/SCO_CLK/PWMO0_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO

PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1
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PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/12C1_SCL/UART1_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PSIO0_CH#6/

4 |PWMO_BRAKEO/ITM2/INTZ

5 |PB.2/EADCO_CH2/ACMPO_P1/OPAO_O/EBI_ADRS3/I2C1_SDA/UART1_RXD/USCI1_DATO/SCO_PWR/PWMO_CH3/P
SI00_CH7/TM3/INT3

6 |PB-L/EADCO_CHL/OPAO_N/EBI_ADRE/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISO1/PWMO_CH4/PWM1_CH

4/PWMO_BRAKEO

PB.0/EADCO_CHO/OPAO_P/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I12C1_SDA/QSPI0O_MOSI1/PWMO_CH5/PWM1_
CH5/PWMO_BRAKE1

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

9 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO0/BPWMO_CH1/TM1_EXT/DACO_ST

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

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

12 |PF.6/EBI_ADR19/SCO_CLK/SPI0_MOSI/EBI_NCSO/TAMPERO

13 |Vear

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

15 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO0_CH5/X32_OUT

16 |PF.3/EBI_nCSO/UARTO_TXD/I2C0O_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/EBI_nCS1/UARTO_RXD/I2CO_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 Voo

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

25 |PA.5/QSPI0O_MISO1/UARTO_NnCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO0_CHO

26 PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P

WMO_CH1

7 |PA-3/QSPIO_SS/SPIO_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C

28
H2/PWMO_CH3

b9 |PA-L/QSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UARTL_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
MO_CH4

30 |PA-O/QSPIO_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW
MO_CHS5/DACO_ST

31 |Vooo
NRESET

32

Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.

33 |PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT
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Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

PF.1/UART1_RXD/12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK
34
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.

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

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

37 |PC.3/EBI_AD3/QSPI0_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTL0/PSIO0_CH2

38 |PC.2/EBI_AD2/QSPI0_CLK/UART2_nCTS/I2CO_SMBSUS/PWM1_CH3/USCI2_CLK/PSIO0_CH3

39 |PC.1/EBI_AD1/QSPI0_MISOO/UART2_TXD/12C0_SCL/PWM1_CH4/USCI2_DATO/ACMPO_O

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

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

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

43 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

44 |PD.0/EBI_AD13/USCIO_CLK/SPI0O_MOSI/TM2

45 |USB_VBUS

46 |USB_D-

47 |USB_D+

48 |USB_VDD33_CAP

49 |Vss

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/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

5 | chammz_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 |Vgrer

59 |AVss

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

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_CHS8/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/I2C1_SMBSUS/BPWM1_CH3

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

64 |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

Figure 4.1-37 M252KE3AE Function Pin Diagram

Pin |[M252KE3AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I12C0_SCL/USCI1_CTL0/SC0O_CLK/PWMO0_CHO0/PSIO0_CH4/UART2_TXD/T
MO/INTO

PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CH1/PSIO0_CH5/UART2_RXD
/TM1/INT1

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

PB.2/EADCO_CH2/ACMPO_P1/EBI_ADR3/I2C1_SDA/UART1_RXD/USCI1_DATO0/SCO_PWR/PWMO0_CH3/PSIO0_CH
7ITM3/INT3

5 |PC.12/EBI_ADR4/UARTO_TXD/I2C0_SCL/SC0_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/QSPI0O_MISO1/PWMO_CH4/PWM1_CH4/PWMO_
BRAKEO

PB.O/EADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I2C1_SDA/QSPI0_MOSI1/PWMO_CH5/PWM1_CH5/PW

10 MO_BRAKEL1

11 |Vss

12 Voo

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

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

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

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

17 [NC

18 |PD.12/EBI_nCS0/UART2_RXD/BPWMO0_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 |NC

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/JUART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO_CH5/X32_OUT

33 |NC
34 |INC
35 |NC
36 |NC
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37 |PF.3/EBI_NnCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

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

39 [NC

40 |NC

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD/PWMO0_CHO/PWMO_BRAKEO

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

43 |PE.10/EBI_ADR12/USCI1_DATO/PWMO_CH2/PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART1_nCTS/PWMO0_CH3/PWM1_BRAKE1

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

46 |PE.13/EBI_ADR15/I2C0_SCL/UART1_TXD/PWMO_CH5/PWM1_CHO0/BPWM1_CH5

47 |PC.8/EBI_ADR16/12C0_SDA/UART1_RXD/PWM1_CH1/BPWM1_CH4

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

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

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

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

52 |Vss

53 VDD

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

55 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD/12C0_SCL/BPWMO_CH5/PWMO_CHO

PA.4/QSPI0_MOSIL/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2CO_SDA/USCI2_CTL1/BPWMO_CH4/P

56 lwwmo_cH1

5, [PA-3/QSPIO_SS/SPIO_SS/SCO_PWR/I2C0_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO_CH2/CLKO/PWM1_BRAKE1
PA.2/QSPI0_CLK/SPIO_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CH5/USCI2_CLK/BPWMO_C

58
H2/PWMO_CH3

59 [PA-1/QSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UARTL_NCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CHL/PW
MO_CH4

60 |PAO/QSPIO_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_NRTS/PSIO0_CH7/USCI2_DATL/BPWMO_CHO/PW
MO_CH5

61 VDDIO

62 |PE.14/EBI_AD8/UART2_TXD/PSIO0_CHO

63 |PE.15/EBI_AD9/UART2_RXD/PSIO0_CH1

NRESET

o4 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

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

66 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.

67 |PD.9/EBI_AD7/UART2_nCTS/PSIO0_CH2

Feb. 08, 2023 Page 113 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

-

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/QSPI0_SS/UART2_nRTS/I2C0_SMBAL/PWM1_CH2/USCI2_CTL0/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/I2C0_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/I2C0_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/SPIO_CLK/UARTO_RXD

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

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

92 |PD.13/EBI_AD10/SPIO_I2SMCLK/USCI2_CTLO

93 |USB_VBUS

94 |USB_D-

95 |USB_D+

96 |USB_VDD33_CAP

97 |PE.7/PSIO0_CHO/PWMO_CHO/BPWMO_CH5

98 |PE.6/SC0O_nCD/USCIO_CTLO/PSIO0_CH1/PWMO_CH1/BPWMO0_CH4

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/BPWMO_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
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104 |NC

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

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

107 [NC

108 |NC

109 [NC

110 |NC

111 |NC

112 |Vss

113 [LDO_CAP

114 |Vop

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

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

116 RAKE1

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

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

18 1 chomM2_EXT

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

119 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_CHY9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/I2C1_SMBAL/BPWM1_CH2

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

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

127 \15/acMPO_O

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

128 T4/ACMP1_O

Table 4.1-23 M252KE3AE Multi-function Pin Table
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M252KG6AE
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Figure 4.1-38 M252KG6AE Function Pin Diagram

Pin |[M252KG6AE Pin Function

PB.5/EADCO_CH5/ACMP1_N/EBI_ADRO0/I12C0_SCL/USCI1_CTL0/SC0O_CLK/PWMO0_CHO0/PSIO0_CH4/UART2_TXD/T

MO/INTO

, |PB.4/EADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/USCI1_CTL1/SCO_DAT/PWMO_CHL/PSIO0_CHS/UART2_RXD
/TML/INT1

3 |PB.3/EADCO_CH3/ACMPO_N/EBI_ADR2/I2C1_SCL/UARTL_TXD/USCI1_DAT1/SCO_RST/PWMO_CH2/PSIO0_CH/
PWMO_BRAKEO/TM2/INT2

4 |PB:2/[EADCO_CH2/ACMPO_P1/OPAO_O/EBI_ADRS3/I2C1_SDA/UART1_RXD/USCI1_DATO/SCO_PWR/PWMO_CH3/P

SIO0_CH7/TM3/INT3

Feb. 08, 2023 Page 116 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

-

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

6 |PC.11/EBI_ADR5/UARTO_RXD/I2C0_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_ADRS8/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0O_MISO1/PWMO_CH4/PWM1_CH
4/PWMO_BRAKEO

PB.0/EADCO_CHO/OPAO_P/EBI_ADR9/UART2_RXD/SPIO_I2SMCLK/I12C1_SDA/QSPI0O_MOSI1/PWMO_CH5/PWM1_

10 CH5/PWMO_BRAKE1

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_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_nCSO/UART2_RXD/BPWMO0_CH5/CLKO/EADCO_ST/INT5

19 |PD.11/EBI_NCS1/UART1_TXD

20 |PD.10/EBI_nCS2/UART1_RXD

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

28 |PF.7/EBI_ADR18/SCO_DAT/SPIO_MISO

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

30 |Vear

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

32 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/BPWMO_CH5/X32_OUT

33 |NC
34 [NC
35 [NC
36 [NC

37 |PF.3/EBI_NnCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

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

39 [NC
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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/I2C0_SCL/UART1_TXD/PWMO_CH5/PWM1_CHO/BPWM1_CH5

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

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

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

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

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

52 |Vss

53 |Vop

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

55 |PA.5/QSPI0O_MISO1/UARTO_NnCTS/UARTO_TXD/I2C0_SCL/BPWMO_CH5/PWMO0_CHO

56 PA.4/QSPI0_MOSI1/SPIO_I2SMCLK/SCO_nCD/UARTO_nRTS/UARTO_RXD/I2C0_SDA/USCI2_CTL1/BPWMO_CH4/P

WMO_CH1

5, [PA-3/QSPIO_SS/SPIO_SS/SCO_PWR/I2CO_SMBAL/UART1_TXD/I2C1_SCL/PSIO0_CH4/USCI2_CTLO/BPWMO_CH3/
PWMO0_CH2/CLKO/PWM1_BRAKE1

sg |PA-2/QSPI0_CLK/SPI0_CLK/SCO_RST/I2C0_SMBSUS/UART1_RXD/I2C1_SDA/PSIO0_CHS5/USCI2_CLK/BPWMO_C
H2/PWMO_CH3

g |PAL/QSPIO_MISOO/SPIO_MISO/SCO_DAT/UARTO_TXD/UART1_nCTS/PSIO0_CHE/USCI2_DATO/BPWMO_CH1/PW
MO_CH4

0 |PA-O/QSPIO_MOSIO/SPIO_MOSI/SCO_CLK/UARTO_RXD/UART1_nRTS/PSIO0_CH7/USCI2_DAT1/BPWMO_CHO/PW
MO_CH5/DACO_ST

61 |Vooio

62 |PE.14/EBI_AD8/UART2_TXD/PSIO0_CHO

63 |PE.15/EBI_AD9/UART2_RXD/PSIO0_CH1

NRESET

o4 Note: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
PF.0/UART1_TXD/12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

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

66 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.

67 |PD.9/EBI_AD7/UART2_nCTS/PSIO0_CH2

68 |PD.8/EBI_AD6/UART2_nRTS/PSIO0_CH3

69 |PC.5/EBI_ADS5/QSPI0_MISO1/UART2_TXD/I2C1_SCL/PWM1_CHO/PSIO0_CHO

70 |PC.4/EBI_AD4/QSPI0O_MOSI1/UART2_RXD/12C1_SDA/PWM1_CH1/USCI2_CTL1/PSIO0_CH1
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71 |PC.3/EBI_AD3/QSPI0_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/QSPI0O_MISOO/UART2_TXD/I2CO_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/I2C0O_SCL/USCI1_CLK/PSIO0_CH4

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

86 |PD.5/12C1_SCL/USCI1_DATO/PSIO0_CH®6

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

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

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

90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO

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

92 |PD.13/EBI_AD10/SPIO_I2SMCLK/USCI2_CTLO

93 |USB_VBUS

94 |USB_D-

95 |USB_D+

96 |USB_VDD33_CAP

97 |PE.7/PSIO0_CHO/PWMO_CHO/BPWMO_CH5

98 |PE.6/SCO_nCD/USCIO_CTLO/PSIO0_CH1/PWMO_CH1/BPWMO_CH4

99 |PE.5/EBI_nRD/SCO_PWR/USCIO_CTL1/PSIO0_CH2/PWMO_CH2/BPWMO_CH3

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

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

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

103 |NC

104 |NC

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

106 |PE.O/EBI_AD11/QSPI0O_MOSI0/I2C1_SDA/USCI2_DATO
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107 |NC

108 [NC

109 |NC

110 [NC

111 |NC

112 |Vss

113 |LDO_CAP

114 |Vpp

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

8 1 choimm2 EXT

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

119 | cHa/PwM1_ CH3/TM3_EXT

120 |AVpp

121 VREF

122 |AVss

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

124 |PB.10/EADCO_CHI10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/I2C1_SDA/BPWM1_CH1

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

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

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

127 \15/acMP0_O

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

128 T4/ACMP1_O

Table 4.1-24 M252KG6AE Multi-function Pin Table
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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
Voo 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

Veat 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
Vbbio 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
NnRESET 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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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_Vpp33_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
Vop 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
Vrer 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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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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4.3  Pin Function Description

Group Pin Name Type|Description
ACMPO_N A |Analog comparator O negative input pin.
ACMPO_O O |Analog comparator 0 output pin.
ACMPO_PO A |Analog comparator 0 positive input 0 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 I |Analog comparator 0 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 /0 |BPWMO channel 0 output/capture input.
BPWMO_CH1 /0 |BPWMO channel 1 output/capture input.
BPWMO_CH2 /0 |BPWMO channel 2 output/capture input.

BPWMO
BPWMO_CH3 /0 |BPWMO channel 3 output/capture input.
BPWMO_CH4 /0 |BPWMO channel 4 output/capture input.
BPWMO_CH5 /0 |BPWMO channel 5 output/capture input.
BPWM1_CHO /0 |BPWM1 channel O output/capture input.
BPWM1_CH1 /0 |BPWM1 channel 1 output/capture input.
BPWM1_CH2 /0 |BPWM1 channel 2 output/capture input.

BPWM1
BPWM1_CH3 /0 |BPWM1 channel 3 output/capture input.
BPWM1_CH4 /0 |BPWM1 channel 4 output/capture input.
BPWM1_CH5 /0 |BPWM1 channel 5 output/capture input.

CLKO CLKO O |[Clock Out
DACO_OUT DACO channel analog output.

DACO
DACO_ST I |DACO external trigger input.
EADCO_CHO A |EADCO channel 0 analog input.
EADCO_CH1 A |EADCO channel 1 analog input.

EADCO EADCO_CH2 A |EADCO channel 2 analog input.
EADCO_CH3 A |EADCO channel 3 analog input.
EADCO_CH4 A |EADCO channel 4 analog input.
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Group Pin Name Type|Description
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 I |EADCO external trigger input.
EBI_ADO I/O |EBI address/data bus bit 0.
EBI_AD1 I/O |EBI address/data bus bit 1.
EBI_AD2 I/O |EBI address/data bus bit 2.
EBI_AD3 I/O |EBI address/data bus bit 3.
EBI_AD4 I/O |EBI address/data bus bit 4.
EBI_AD5 I/O |EBI address/data bus bit 5.
EBI_AD6 /0 |EBI address/data bus bit 6.
EBI_AD7 /0 |EBI address/data bus bit 7.
EBI_ADS8 /0 |EBI address/data bus bit 8.
EBI_AD9 I/0O |EBI address/data bus bit 9.
EBI_AD10 I/O |EBI address/data bus bit 10.

EBI EBI_AD11 I/O |EBI address/data bus bit 11.
EBI_AD12 I/O |EBI address/data bus bit 12.
EBI_AD13 I/O |EBI address/data bus bit 13.
EBI_AD14 I/O |EBI address/data bus bit 14.
EBI_AD15 I/O |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.
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.
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Group Pin Name Type|Description
EBI_ADR7 O |EBI address bus bit 7.
EBI_ADRS8 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/O |General purpose digital 1/O pin.
12C0_SCL I/0 |12C0 clock pin.
12C0_SDA I/0 |12C0 data input/output pin.
120 12C0_SMBAL O |l12C0 SMBus SMBALTER pin
12C0_SMBSUS O |12C0 SMBus SMBSUS pin (PMBus CONTROL pin)
12C1_SCL I/0 |12C1 clock pin.
12C1_SDA 1/0 [I2C1 data input/output pin.
2et 12C1_SMBAL O |l12C1 SMBus SMBALTER pin
12C1_SMBSUS O |l12C1 SMBus SMBSUS pin (PMBus CONTROL pin)
ICE_CLK Vo ﬁl?;l::l Y;/Iirse?eggbmurggﬁrdglt?‘tzg S;r:e 100 kQ pull-up resistor on ICE_CLK pin.
ICE ICE_DAT Vo ﬁli?szl Y;/Iirse?eggbmurggﬁaggtgﬂge 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
NRESET | st . .
N_ote: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on NnRESET
pin.
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Group Pin Name Type|Description
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.
OPAQO_N A |Operational amplifier 0 negative input pin.
OPAO OPAQO_O A |Operational amplifier O output pin.
OPAO_P A |Operational amplifier 0 positive input pin.
PSIO0_CHO 1/0O |PSIO 0 channel 0 input/output pin.
PSIO1_CHO I/0 |PSIO 0 channel 1 input/output pin.
PSIO2_CHO 1/0O |PSIO 0 channel 2 input/output pin.
PSIO3_CHO I/0 |PSIO 0 channel 3 input/output pin.
PSIO0
PSIO4_CHO 1/0O |PSIO 0 channel 4 input/output pin.
PSIO5_CHO I/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 | | |PWMO Brake 0 input pin.
PWMO_BRAKE1 I |PWMO Brake 1 input pin.
PWMO_CHO /0 |PWMO channel O output/capture input.
PWMO PWMO_CH1 /0 |PWMO channel 1 output/capture input.
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_BRAKEO | |PWML1 Brake O input pin.
PWM1_BRAKE1 | |PWML1 Brake 1 input pin.
PWM1_CHO /0 |PWM1 channel O output/capture input.
PWM1_CH1 /0 |[PWML1 channel 1 output/capture input.
PWM1
PWM1_CH2 /0 |[PWM1 channel 2 output/capture input.
PWM1_CH3 /0 |PWM1 channel 3 output/capture input.
PWM1_CH4 /0 |PWM1 channel 4 output/capture input.
PWM1_CH5 /0 |PWM1 channel 5 output/capture input.
Vob P |Power supply for I/0 ports and LDO source for internal PLL and digital circuit.
Power Vss P |Ground pin for digital circuit.
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Group Pin Name Type|Description
Vbbio P |Power supply for PA.0~PA.5.
Veat P |Power supply by batteries for RTC.
AVpp P |Power supply for internal analog circuit.
AVss P |Ground pin for analog circuit.
Ve A ADC refe'ren_ce voltage input. _ _
Note: This pin needs to be connected with a 1uF capacitor.
LDO_CAP A klgge:o #Lﬁ:tppi)rllnﬁeeds to be connected with a 1uF capacitor.
QSPIO_CLK I/0 |Quad SPIO serial clock pin.
QSPI0O_MISOO0 1/0O |Quad SPIO MISOO0 (Master In, Slave Out) pin.
QSPIO_MISO1 /0O |Quad SPIO MISO1 (Master In, Slave Out) pin.
QSPIo QSPIO_MOSIO /0O |Quad SPI0 MOSIO (Master Out, Slave In) pin.
QSPIO_MOSI1 I/0 |Quad SPI0 MOSI1 (Master Out, Slave In) pin.
QSPIO_SS I/0 |Quad SPIO slave select pin.
SCO0_CLK O [Smart Card 0 clock pin.
SCO_DAT I/O |Smart Card 0 data pin.
sco SCO_PWR O |Smart Card O power pin.
SCO_RST O |Smart Card 0 reset pin.
SCO0_nCD | |Smart Card 0 card detect pin.
SPIO_CLK I/0O |SPIO serial clock pin.
SPIO_I2SMCLK I/O |SPIO IS master clock output pin
SPIO SPI0_MISO /0O |SPI0 MISO (Master In, Slave Out) pin.
SPI0_MOSI /O |SPI0 MOSI (Master Out, Slave In) pin.
SPIO_SS /0O [SPIO slave select pin.
TAMPERO |TAMPERO I/0 |TAMPER detector loop pin 0.
TMO I/O [TimerO event counter input/toggle output pin.
o TMO_EXT 1/0 |TimerO external capture input/toggle output pin.
T™M1 I/O [Timerl event counter input/toggle output pin.
T TM1_EXT /O [Timerl external capture input/toggle output pin.
T™M2 I/O [Timer2 event counter input/toggle output pin.
B TM2_EXT /O [Timer2 external capture input/toggle output pin.
™3 1/0O [Timer3 event counter input/toggle output pin.
T TM3_EXT 1/0 |Timer3 external capture input/toggle output pin.
UARTO_RXD I |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.
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Group Pin Name Type|Description
UART1_RXD I |UART1 data receiver input pin.
UART1_TXD O |UARTL1 data transmitter output pin.
UART1
UART1_nCTS I |UARTL1 clear to Send input pin.
UART1_nRTS O |UARTL1 request to Send output pin.
UART2_RXD I |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
USB_D+ A |USB differential signal D+.
USB_Vpp33_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.
USCIO0 USCIO_CTL1 1/0 |USCIO control 1 pin.
USCIO_DATO I/0 |USCIO data O pin.
USCIO_DAT1 /0 |USCIO data 1 pin.
USCI1_CLK /0 |USCIL1 clock pin.
USCI1_CTLO 1/0 |USCIL1 control O pin.
usCi1 USCI1_CTL1 /0 |USCI1 control 1 pin.
USCI1_DATO /0 |USCI1 data O pin.
USCI1_DAT1 /0 |USCI1 data 1 pin.
USCI2_CLK I/0 |USCI2 clock pin.
USCI2_CTLO I/0 |USCI2 control O pin.
uUscCI2 USCI2_CTL1 I/0 |USCI2 control 1 pin.
USCI2_DATO I/0 |USCI2 data 0 pin.
USCI2_DAT1 I/0 |USCI2 data 1 pin.
X32_IN | |External 32.768 kHz crystal input pin.
Xez X32_0OuUT O |External 32.768 kHz crystal output pin.
XT1_IN I |External high speed crystal input pin.
X XT1_OUT O |External high speed crystal output pin.
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5 BLOCK DIAGRAM

5.1 M251/M252 Block Diagram

Fast Memory Power Control System Timer/PWM Analog
GPIO :
e | oo J [ o[
f Watchdog Timers USB Z0hS
LDROM POR, LVR, BOR CRC H
XOM
° USB LDO 3.3V
[ shared with APROM ] J BPWM OPA
RTC (Vaar)
SRAM BAT
| | = e i
\Q [ / V \ 1 v
AHB Bus === APB Bus |
Clock Control Connectivity Connectivity
s N N\
MIRC uscl ISO-7816-3
AT PLL
z External Interrupt
\. A\
N \_ Y. SPI/IPS 12c
LIRC HIRC
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\ VAN { \
p ) [ UART J [ Quad SPI J
LS Ext. Crystal External Bus
HS Ext. Crystal Osc. 32.768 Interface
=g 2 kHz PSIO USB 2.0 FS Device
\ A\ K \ v, /
| ) N 4

USB* : Only supported in M252 series.

Please refer to the selection guide in section 4.2 for detailed information.

Figure 5.1-1 M251/M252 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 1/0O ports. It has an NVIC component and
MPU for memory-protection functionality. The processor also supports Security Extension. The
NuMicro® M251/M252 series is embedded with Cortex®-M23 processor.Figure 6.1-1 shows the
functional controller of the processor.

MTB AHB
A
Cortex-M23 processor v
Micro Trace MTB
p  Buffer i« » SRAM
(MTB) interface
"7Wa’|2é1],}"“3 Cross
Interrupt | Trigger | 4
Controller | Interface |
(wic) | (cT)
A g
Nested Cortex-M23 ¢ APB
IRQan(?I power < > Vectored o processor | [
control interface Interrupt core Embedded
(NVIC) < » Trace P
Macrocell [
(ETM™)
i t ET™M
Implementation Memory P}(?*tgcftjgrlj""*"‘ 4 —p ATB
Defined Attribution & > | Smawiy . A interface
Unit (IDAU) 3 Att'nbutlon 3 i Data
""" Flash Patch | [ Unit(SAU) <« \Watchpoint
and > g ) i andTrace
Breakpoint Unit | v secure | beTiEEETRE | L (bwr) 1
(FPB)* Memory | Memory ] A Slave
A Protection Unit § Protection Unit i « P 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
D Configurable 1/0 port
Optional
* Flash Patching is not supported in the Cortex-M23 processor.
Note: Security attribution unit, ETM, CTI and MTB functions are not supported in M251/M252.

Figure 6.1-1 Cortex®-M23 Block Diagram
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Cortex®M23 processor features:
® Armv8-M Baseline architecture.

Armv8-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.

Feb. 08, 2023 Page 134 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

-

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 sourcces 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])

Feb. 08, 2023 Page 135 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

-

| Glitch Filter
nRESET [} |H 24 us
~50k ohm
@3.3v POROFF(SYS_PORCTL[15:0])
Power-on é
Voo D Reset
LVREN(SYS_BODCTL[7])
Low Voltage é L Reset Pulse Width
AVoo D Reset _} ~3.2ms
BODRSTEN(SYS_BODCTLI[3])
Brown-out %
Reset L
WDT/WWDT Reset Pulse Width N System Reset
Reset 64 WDT clocks J/
CPU Lockup Reset Pulse Width
Reset 2 system clocks
CHIP Reset
CHIPRST(SYS_IPRSTO[0])
MCU Reset — \ Software Reset | Reset Pulse Width
SYSRSTREQ(AIRCRI[2]) —1 J 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 0x001 Bitl=1 |Bit2=1 |Bit3=1 |Bit4=1 |Bit8=1 |Bit0O=1 Bit5=1 |Bit7 =
1

CHIPRST 0x0 - - - - - - - -

(SYS_IPRSTOI0])

BODEN Reload Reload Reload Reload - Reload Reload Reload -

from from from from from from from

(SYS_BODCTL(O)) CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO [CONFIGO |CONFIGO

BODVL

(SYS_BODCTL[2:1])

BODRSTEN

(SYS_BODCTLJ[3])

HXTEN Reload Reload Reload Reload Reload Reload Reload Reload

from from from from from from from from

(CLK_PWRCTLIO]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO |[CONFIGO |[CONFIGO |CONFIGO

LXTEN 0x0 - - - - - - - -

(CLK_PWRCTL[1])

WDTCKEN 0x1 - 0x1 - - - 0x1 - -

(CLK_APBCLKOI[0])

Feb. 08, 2023 Page 136 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

HCLKSEL Reload Reload Reload Reload Reload Reload Reload Reload -
. from from from from from from from from
(CLK_CLKSELO0[2:0]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO |[CONFIGO |[CONFIGO |CONFIGO
WDTSEL 0x3 0x3 - - - - - - -
(CLK_CLKSEL1[1:0])
HXTSTB 0x0 - - - - - - - -
(CLK_STATUS|0])
LXTSTB 0x0 - - - - - - - -
(CLK_STATUS[1))
PLLSTB 0x0 - - - - - - - -
(CLK_STATUS[2))
HIRCSTB 0x0 - - - - - - - -
(CLK_STATUS[4])
CLKSFAIL 0x0 0x0 - - - - - - -
(CLK_STATUS[7])
RSTEN Reload Reload Reload Reload Reload - Reload - -
from from from from from from
(WDT_CTL[L]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO
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 O0x3F O0x3F O0x3F Ox3F Ox3F - Ox3F - -
BS Reload Reload Reload Reload Reload - Reload - -
from from from from from from
(FMC_ISPCTLL]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO
BL
(FMC_ISPCTL[16])
FMC_DFBA Reload Reload Reload Reload Reload - Reload - -
from from from from from from
CONFIG1 |CONFIG1 |CONFIG1 |CONFIG1 |[CONFIG1 CONFIG1
CBS Reload Reload Reload Reload Reload - Reload - -
. from from from from from from
(FMC_ISPSTS[2:1)) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO
VECMAP Reload Reload Reload Reload Reload - Reload - -
. base onlbase on|base on|base on|base on base on
(FMC_ISPSTS[23:9]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO
Other Peripheral Reset Value -
Registers
FMC Registers Reset Value
Note: *-* means that the value of register keeps original setting.
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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 reset will control the chip in reset state until the nRESET voltage rises above 0.7 Vop 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 Voo | —

IN yyi

| (¢

I 24us |

nRESET Reset ! w 1 I

L&’

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_RSTSTS|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 AVpp voltage is
lower than Vww 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
AVop voltage rises above Vivr and the state keeps longer than De-glitch time set by LVRDGSEL
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(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.

[ T, | T,
(< LVRDGSEL) (=LVRDGSEL)
Ts
(=LVRDGSEL)

Low Voltage Reset

Delay for LVR stable

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 Vsop 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 Vvoltage 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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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_IPRSTO[1]) 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
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LDROM. User can set the SYSRESETREQ(AIRCR[2]) to 1 to assert the MCU Reset.

6.2.3 System Power Distribution
In this chip, power distribution is divided into four segments:
® Analog power from AVpbp and AVss provides the power for analog components operation.

® Digital power from Voo 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 (Vop). Figure 6.2-6 shows
the ower distribution of the M251/M252 series.
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= °Z¢ g
S 5 5
w ©
4 w S 8 <
> o X X o
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12-bit ADC Reference 10 Cell crystal 10 Cell ] Vooio
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Digital Logic SRAM Flash POR15 LIRC
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Figure 6.2-6 NuMicro® M251/M252 Power Distribution Diagram
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6.2.4 Power Modes and Wake-up Sources

The M251/M252 series has a power manager unit to support several operating modes for saving
power. Table 6.2-2 lists all power modes in the M251/M252 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| 1.5 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 (SCR[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.
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Wake-up Sources N/A All interrupts RTC, WDT, I2C, Timer, UART,
BOD, GPIO, EINT, USCI,
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

Fast wake up
Power-down Mode

CPU Clock OFF
HXT, HIRC, HIRC48, PCLK OFF
LXT, LIRC ON
Flash Halt

Power-down Mode
CPU Clock OFF
HXT, HIRC, HIRC48, PCLK OFF
LXT, LIRC ON

. Flash Halt l

Deep Power-down Mode
CPU Clock OFF
HXT, HIRC, HIRC48, PCLK OFF
LXT, LIRC ON
Flash Halt

POR Reset
nReset Pin
WDT reset
CHIP reset

Power Level 3
CPU Clock ON

Power Level 0
CPU Clock ON

LVR HXT, MIRC, HIRC48, LXT, LIRC, HCLK, LXT, LIRC, HCLK and PCLK ON
BOD reset PCLK ON Flash ON
Lockup reset Flash ON
System reset

CPU executes WFI| CPU executes WFI|

Interrupts occur Interrupts occur

Idle Mode (PLO)

CPU Clock OFF
HXT, MIRC, HIRC48, PCLK ON
LXT, LIRC ON

Flash Halt

Idle Mode (PL3)

CPU Clock OFF
LXT, LIRC and PCLK ON
Flash Halt

Figure 6.2-7 Power Mode State Machine

1. LXT (32768 Hz XTL) ON or OFF depends on SW setting in normal mode.
2. LIRC (38.4 kHz OSC) ON or OFF depends on S/W setting in normal mode.
3. If TIMER clock source is selected as LIRC/LXT and LIRC/LXT is on.
4. If WDT clock source is selected as LIRC and LIRC is on.
5. If RTC clock source is selected as LXT and LXT is on.
6. If UART clock source is selected as LXT and LXT is on.

Normal Mode Idle Mode Power-Down Mode PD DPD

HXT (4~32 MHz XTL) ON ON Halt Halt

MIRC (4 MHz OSC) ON ON Halt Halt

HIRC48 (48 MHz OSC) ON ON Halt Halt
LXT (32768 Hz XTL) ON ON ON/OFF! ON/OFF!
LIRC (38.4 kHz OSC) ON ON ON/OFF? ON/OFF?

PLL ON/OFF ON/OFF Halt Halt

LDO ON ON ON OFF
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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/OFF® ON/OFF®
UART ON ON ON/OFF® Halt
SC ON ON Halt Halt
USCI ON ON Halt Halt
12C ON ON Halt Halt
SPI ON ON Halt Halt
USBD ON ON Halt Halt
ADC ON ON Halt Halt
ACMP ON ON Halt Halt

Table 6.2-5 Clocks in Power Modes

Wake-up sources in Power-down mode:
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 lists 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-Up - . -
Wake-Up Condition System Can Enter Power-Down Mode Again Condition*
Source PD
DPD
FWKPD
BOD Brownlhct)eur:iﬁtector 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 After software writes 1 to clear LVRWK (CLK_PMUSTS[12])
N Y .
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.
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GPIO(PC.0) Rising or falling edge PINWK(CLK_PMUSTSJ[0]) is cleared when DPD mode is

Wake-up pin event, 1-pin entered.

GPIO(PB.0) Rising or falling edge PINWK(CLK_PMUSTSJ3]) is cleared when DPD mode is

Wake-up pin event, 1-pin entered.

GPIO(PB.2) Rising or falling edge PINWK(CLK_PMUSTS[4]) is cleared when DPD mode is

Wake-up pin event, 1-pin entered.

GPIO(PB.12) | Rising or falling edge PINWK(CLK_PMUSTS[5]) is cleared when DPD mode is

Wake-up pin event, 1-pin entered.

GPIO(PF.6) Rising or falling edge PINWK(CLK_PMUSTS[6]) is cleared when DPD mode is

Wake-up pin event, 1-pin entered.

TIMER Timer Interrunt After software writes 1 to clear TWKF (TIMERX_INTSTS[1])
P and TIF (TIMERx_INTSTSIO]).

Wakeup timer Wakeun by wake-u DPD_TMRWK (CLK_PMUSTS[2]) or DPD_TMRWK
<eup by P (CLK_PMUSTSI6]) is cleared when SPD or DPD mode is
timer time-out

entered.
wWDT WDT Interrupt After software writes 1 to clear WKF (WDT_CTL[5]) (Write
Protect).
RTC Alarm Interrupt After software writes 1 to clear ALMIF (RTC_INTSTS|O]).
Time Tick Interrupt After software writes 1 to clear TICKIF (RTC_INTSTS[1]).
RT i i
C Wakeup by RTC alarm RTCWK (CLK_PMUSTSJ[2]) is cleared when DPD mode is
entered.
Wakeup by RTC tick RTCWK (CLK_PMUSTSJ[2]) is cleared when DPD mode is
time entered.
Wakeup by tamper RTCWK (CLK_PMUSTSJ[2]) is cleared when DPD mode is
event entered.
UART nCTS wake-up After software writes 1 to clear CTSWKF (UARTx_WKSTS[0]).
Incoming Data wake-up After software writes 1 to clear DATWKF (UARTx_WKSTS[1]).
Received FIFO After  software writes 1 to clear RFRTWKF
Threshold Wake-up (UARTX_WKSTS[2]).
RS-485 AAD Mode After  software  writes 1 to clear RS485WKF
Wake-up (UARTX_WKSTS[3)).
ThT:sCril)\llgqrilr:'r:E%ut After  software  writes 1 to clear TOUTWKF
(UARTX_WKSTS[4]).
Wake-up
CTS Toggle After software writes 1 to clear WKF (UUART_WKSTS[0]).

USCI UART
Data Toggle After software writes 1 to clear WKF (UUART_WKSTS[0]).
Data toggle After software writes 1 to clear WKF (UI2C_WKSTS[0]).

USCI I’)C After  software  writes 1 to clear WKAKDONE
Address match (UI2C_PROTSTS[16], and then writes 1 to clear WKF
(UI2C_WKSTS[0]).
USCI SPI SS Toggle After software writes 1 to clear WKF (USPI_WKSTSJ0]).
1’C Address match wake-u After software writes 1 to clear WKAKDONE (12C_WKSTS[1]).
P Then software writes 1 to clear WKIF(12C_WKSTSJ[0]).

USBD Remote Wake-up After software writes 1 to clear BUSIF (USBD_INTSTSJO0]).

ACMP Comparator Power- After software writes 1 to clear WKIFO (ACMP_STATUSI8])
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Down Wake-Up Interrupt and WKIF1 (ACMP_STATUS[9)).

Table 6.2-6 Condition of Entering Power-down Mode Again

6.2.5 Chip Bus Matrix

The M251/M252 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
series only supports little-endian data format.

6.2.6 System Memory Map

The M251/M252 series provides 4G-byte addressing space. The memory locations assigned to each
on-chip controllers are shown inTable 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
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)
0x6000_0000 — Ox6FFF_FFFF EXTMEM_BA External Memory Space (256 Mbytes)

Peripheral Controllers Space (0x4000_0000 — 0x400F_FFFF)

0x4000_0000 — 0x4000_01FF 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/Timer1 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
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0x4005_A000 — 0x4005_AFFF BPWMO_BA BPWMO Control Registers
0x4005_B000 — 0x4005_BFFF BPWM1_BA BPWML1 Control Registers
0x4006_0000 — 0x4006_OFFF QSPIO_BA QSPI0 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 UARTL1 Control Registers
0x4007_2000 — 0x4007_2FFF UART2_BA UART2 Control Registers
0x4008_0000 — 0x4008_0OFFF 12C0_BA 12C0 Control Registers
0x4008_1000 — 0x4008_1FFF 12C1_BA 12C1 Control Registers
0x4009_0000 — 0x4009_OFFF SCO0_BA Smartcard Host 0 Control Registers
0x400C_0000 — 0x400C_OFFF USBD_BA USB Device Control Register
0x400C_3000 — 0x400C_3FFF PSIO_BA PSIO Control Register
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 (0XxEO00_EO000 ~ 0XEO00_EFFF)

0OxEO00_EO010 — OXEOOO_EOFF SCS_BA System Timer Control Registers
0xE000_E100 — OXEOO0_ECFF SCS_BA External Interrupt Controller Control Registers
OxEO00_EDOO — 0XEO00_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 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 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 banko
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 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 using use PLL
as the system clock source nor soldering 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 using use PLL as
the system clock source nor soldering 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[8] HIRC frequency lock status) “1” indicates the HIRC output
frequency is accurate within 0.25% deviation.

HIRC trim and MIRC trim only can work properly when the clock sources are stable. When the RC
clock or the reference clock are not stable or the system go into power down, HIRC trim and MIRC
trim need to wait until the clock are stable or system wake up, then it can be enable or it 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]Q]) 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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6.2.10 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.

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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6.2.11 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 0 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.

6.2.11.1 Exception Model and System Interrupt Map

Table 6.2-8 lists the exception model supported by the M251/M252 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 “0x00”. 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
PendSV 14 0x00000038 Configurable
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SysTick

0x0000003C Configurable

Interrupt (IRQO ~ IRQ63)

16 ~ 63

0x00000000 +

Configurable
(Vector Number)*4

Table 6.2-8 Exception Model

i Int.errupt Number o
- (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.O, PD.2 or PE.4 pins
27 11 EINT1 External interrupt from PB.0O, PD.3 or PE.5 pins
28 12 EINT2 External interrupt from PC.0 pin
29 13 EINT3 External interrupt from PD.0 pin
30 14 EINT4 External interrupt from PE.O pin
31 15 EINT5 External interrupt from PF.0 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 EADC_INT2 EADC interrupt source 2
63 47 EADC_INT EADC interrupt source 3
64 48 UARTZ2_INT UART?2 interrupt
65 49 Reserved Reserved
66 50 USCIO0 USCIO interrupt
67 51 Reserved Reserved
68 52 usCi1 USCI1 interrupt
69 53 USBD_INT USB device interrupt
70 54 BPWM1 BPWM1
71 55 Reserved Reserved
72 56 Reserved Reserved
73 57 Reserved Reserved
74 58 SCO_INT Smart card host 0 interrupt
75 59 RTCLVR_INT RTC LVR interrupt
76 60 UscCI2 USCI2 interrupt
77 61 Reserved Reserved
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78 62 OPAO OPAQO interrupt

79 63 Reserved Reserved

Table 6.2-9 Interrupt Number Table

6.2.11.2 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 next section.
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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.
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Figure 6.3-1 Clock Generator Global View Diagram
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6.3.2 Clock Generator

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])

X32_IN

External 32.768
kHz Crystal
(LXT)

LXT

\

1 L
g

X32_0UT|
HXTEN (CLK_PWRCTL[0])

HXT
XT1_IN ¢ >

External 4~32
MHz Crystal
(HXT)

HIRCEN (CLK_PWRCTL[2]) 00 PLL FOUT

|t

Internal 48 MHz /4
Oscillator
(HIRC)

PLLSRC (CLK_PLLCTL[20:19])

?ﬁi

XT1_OUT

11

LIRCEN (CLK_PWRCTL[3]) HIRC

\j

Internal 38.4
kHz Oscillator
(LIRC)

MIRCEN (CLK_PWRCTL[19])

LIRC

\

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])
HIRC i
MIRC
——» 101
CPUCLK
_PLLFOUT I 010 3—» U(HCLKDIV+T) |+ LKy e
LXT ﬁ’Q HCLKDIV PCLKO
I BN . _ PCLKO |
HXT oot (CLK_CLKDIVO[3:0]) APBO
——————» 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 switch to MIRC if HXT clock stop
being detected on 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_CLKDSTS[0]) 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 recover 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_CTRLJ2)). 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])

HIR
c 1/2 111
HCLK
c 1/2 011
HXT STCLK
1/2 010 >
LXT
» 001
HXT
» 000

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_CLKSELZ2 register description in 5.3.8.

6.3.5 Power-down Mode Clock
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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
® 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*D, 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_CLKOCTLI[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 i FREQSEL
4 16 chained (CLK_CLKOCTL[3:0])
divide-by-2 counter
_SOF yJ111 N DIV1EN
> 12 | w22 | 12| 12" | 1/2'° CLK_CLKOCTL[5]
| (CLK_¢ [5])
_PLL 419 == CLK1HZEN
[ I 10000, (CLK_CLKOCTL(8])
MIRC | |101 [ 100014
—> L - 4yl 1601
_LIRC L1100 I 51| Mux
HIRC 11110,
_HIRC 1611 111114
ﬂ;, 010 —® > ﬁ
LXT
—=—»|001 > J
HXT
000

RTCSEL(RTC_LXTCTL[7])

CLKOSEL (CLK_CLKSEL1[6:4])

Pr
LIRC
— —— 5 0

LXT 132768
— 1

1 Hz clock from LXT

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 48Mhz 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

USB1.1 Device
PLLFOUT’ /(USBDIV + 1) USBPLLDIV Controller

USBDSEL

Figure 6.3-7 USB Clock Source
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6.4 Flash Memeory Controller (FMC)

6.4.1 Overview

The FMC is equipped with 32/64/128/256 Kbytes on-chip embedded Flash for application. A User
Configuration block provides for system initiation. A 4 Kbytes loader ROM (LDROM) is used for In-
System-Programming (ISP) function. XOM (Execution Only Memory) setting block to conceal user
program in XOM region. A 512 bytes cache with zero wait cycle is used to improve Flash access
performance. This chip also supports In-Application-Programming (IAP) function. User switches the
code executing without chip reset after the embedded Flash is updated.

6.4.2 Features

Supports 32/64/128/256 Kbytes application ROM (APROM)

Supports 4 Kbytes loader ROM (LDROM)

Supports 1 XOM (Execution Only Memory) region to conceal user program in APROM
Supports 12 bytes User Configuration block to control system initiation.

Supports 512 bytes page erase for all embedded Flash

Supports 32-bit and multi-word Flash programming function

Supports CRC32 checksum calculation function

Supports Flash all one verification function

Supports embedded SRAM remap to system vector memory

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

® Supports cache memory to improve Flash access performance and reduce power
consumption
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6.5 General Purpose I/O (GPIO)

6.5.1 Overview

This chip has up to 85 General Purpose 1/O pins to be shared with other function pins depending on
the chip configuration. These 85 pins are arranged in 6 ports hamed as PA, PB, PC, PD, PE, and PF.
PA, PB and PE has 16 pins on port. PC has 14 pins on port, PD has 15 pins on port. PF has 8 pins on
port. Each of the 85 pins is independent and has the corresponding register bits to control the pin
mode function and data.

The 1/0O type of each of 1/0 pins can be configured by software individually as Input, Push-pull output,
Open-drain output or Quasi-bidirectional mode. After the chip is reset, the /O mode of all pins are
depending on CIOINI (CONFIGO0[10]). Each I/O pin has a very weakly individual pull-up resistor which
is about 50 kQ.

6.5.2 Features
® Four I/O modes:
- Quasi-bidirectional mode
- Push-Pull Output mode
- Open-Drain Output mode
- Input only with high impendence mode
TTL/Schmitt trigger input selectable
I/O pin can be configured as interrupt source with edge/level setting
Supports High Drive and High Slew Rate 1/O mode
Configurable default I/O mode of all pins after reset by CIOINI (CONFIGO[10]) setting
- CIOINI =0, all GPIO pins in Quasi-bidirectional mode after chip reset

- CIOINI = 1, all GPIO pins in input mode after chip reset
Support independent pull-up and pull-down control
Enabling the pin interrupt function will also enable the wake-up function

Improve access efficiency by using single cycle 1/0 bus
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6.6 PDMA Controller (PDMA)

6.6.1 Overview

The peripheral direct memory access (PDMA) controller is used to provide high-speed data transfer.
The PDMA controller can transfer data from one address to another without CPU intervention. This
has the benefit of reducing the workload of CPU and keeps CPU resources free for other applications.
The PDMA controller has a total of 8 channels and each channel can perform transfer between
memory and peripherals or between memory and memory.

6.6.2 Features

Supports up to 8 independently configurable channels

Supports selectable 2 level of priority (fixed priority or round-robin priority)

Supports transfer data width of 8, 16, and 32 bits

Supports source and destination address increment size can be byte, half-word, word or
no increment

® Request source can be from software,PSIO, SPI/I2S, UART, USCI, EADC,DAC,PWM
capture event and TIMER

® Supports Scatter-gather mode to perform sophisticated transfer through the use of the
descriptor link list table

Supports single and burst transfer type
Supports time-out function on channel 0 and channell

Supports stride function from channel 0 to channel 5
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6.7 Timer Controller (TMR)

6.7.1 Overview

The timer controller includes four 32-bit timers, TimerO ~ Timer3, allowing user to easily implement a
timer control for applications. The timer can perform functions, such as frequency measurement, delay
timing, clock generation, and event counting by external input pins, and interval measurement by
external capture pins.

The timer controller also provides four PWM generators. Each PWM generator supports one PWM
output and two selectable PWM output channels (TMx or TMx_EXT). The output state of PWM output
pin can be control by polarity control, output enable control and output channel select.

6.7.2 Features

6.7.2.1 Timer Function Features

® [Four sets of 32-bit timers, each timer having one 24-bit up counter and one 8-bit prescale
counter

Independent clock source for each timer

Provides one-shot, periodic, toggle-output and continuous counting operation modes
24-bit up counter value is readable through CNT (TIMERX_CNT[23:0])

Supports event counting function

24-bit capture value is readable through CAPDAT (TIMERx_CAP[23:0])

Supports external capture pin (TMx_EXT) event for interval measurement

Supports external capture pin (TMx_EXT) event to reset 24-bit up counter

Supports internal clock (HIRC, LIRC, MIRC) and external clock (HXT, LXT) for capture
event

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

® Support TimerO ~ Timer3 time-out interrupt signal or capture interrupt signal to trigger
BPWM, PWM, EADC, DAC and PDMA function

Supports internal capture triggered while internal ACMP output signal transition
Supports Inter-Timer trigger mode
Supports event counting source from internal USB SOF signal
6.7.2.2 PWM Function Features
Supports PWM generator with two selectable output channels
Supports 16-bit PWM counter
Up count operation type
One-shot or auto-reload counter operation mode
Supports 8-bit prescale from 1 to 256

Supports 16-bit compare register and period register and double buffer for period register
and compare register

Supports tri-state enable and polarity control for each PWM selectable output channels
Supports interrupt on the following events:

- PWNM period point, up-count compared point events
Feb. 08, 2023 Page 165 of 263 Rev 1.03



NnuvoToN M251/M252 Series
—

Supports wake-up when interrupt occurs when clock source is LXT or LIRC
PWM can generator output in power down mode
Supports trigger EADC, PDMA, and DAC on the following events:

- PWM period point and up-count compared point events
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6.8 Watchdog Timer (WDT)

6.8.1 Overview

The Watchdog Timer (WDT) is used to perform a system reset when system runs into an unknown
state. This prevents system from hanging for an infinite period of time. Besides, this Watchdog Timer
supports the function to wake up system from Idle/Power-down mode.
6.8.2 Features

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

Selectable time-out interval (24 ~ 220) and the time-out interval is 417us ~ 27. 3 s if
WDT_CLK = 38.4 kHz (LIRC).

System kept in reset state for a period of (1 / WDT_CLK) * 63

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

® Supports to force WDT enabled after chip powered on or reset by setting CWDTEN[2:0]
in ConfigO0 register

® Supports WDT time-out wake-up function only if WDT clock source is selected as 38.4
kHz LIRC or LXT.
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6.9 Window Watchdog Timer (WWDT)

6.9.1 Overview

The Window Watchdog Timer (WWDT) is used to perform a system reset within a specified window
period to prevent software running to uncontrollable status by any unpredictable condition.

6.9.2 Features

®  6-bit down counter value (CNTDAT, WWDT_CNT[5:0]) and 6-bit compare value
(CMPDAT, WWDT_CTL[21:16]) to make the WWDT time-out window period flexible

®  Supports 4-bit value (PSCSEL, WWDT_CTL[11:8]) to programmable maximum 11-bit
prescale counter period of WWDT counter

® \WWDT counter suspends in Idle/Power-down mode
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6.10 Real Time Clock (RTC)

6.10.1 Overview

The Real Time Clock (RTC) controller provides the real time and calendar message. The RTC offers
programmable time tick and alarm match interrupts. The data format of time and calendar messages
are expressed in BCD format. A digital frequency compensation feature is available to compensate
external crystal oscillator frequency accuracy.
6.10.2 Features

Supports external power pin V gar.

Supports real time counter in RTC_TIME (hour, minute, second) and calendar counter in
RTC_CAL (year, month, day) for RTC time and calendar check.

® Supports alarm time (hour, minute, second) and calendar (year, month, day) settings in
RTC_TALM and RTC_CALM.

® Supports alarm time (hour, minute, second) and calendar (year, month, day) mask enable
in RTC_TAMSK and RTC_CAMSK.

Selectable 12-hour or 24-hour time scale in RTC_CLKFMT register.

Supports Leap Year indication in RTC_LEAPYEAR register.
Supports Day of the Week counter in RTC_WEEKDAY register.
Frequency of RTC clock source compensate by RTC_FREQADJ register.

All time and calendar message expressed in BCD format.

Supports periodic RTC Time Tick interrupt with 8 period interval options 1/128, 1/64,
1/32, 1/16, 1/8, 1/4, 1/2 and 1 second.

Supports RTC Time Tick and Alarm Match interrupt.

Supports 1 Hz clock output.

Supports chip wake-up from Idle or Power-down mode while a RTC interrupt signal is
generated.

Supports Daylight Saving Time software control in RTC_DSTCTL.
Supports one tamper pin.

Supports 20 bytes spare registers and tamper-pin detection to clear the content of these
spare registers.
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6.11 Basic PWM Generator and Capture Timer (BPWM)

6.11.1 Overview

The chip provides two BPWM generators. Each BPWM supports 6 channels of BPWM output or input
capture. There is a 12-bit prescaler to support flexible clock to the 16-bit BPWM counter with 16-bit
comparator. The BPWM counter supports up, down and up-down counter types, all 6 channels share
one counter. BPWM uses the comparator compared with counter to generate events. These events
are used to generate BPWM pulse, interrupt and trigger signal for EADC to start conversion. For
BPWM output control unit, it supports polarity output, independent pin mask and tri-state output
enable.

The BPWM generator also supports input capture function to latch BPWM counter value to
corresponding register when input channel has a rising transition, falling transition or both transition is
happened.

6.11.2 Features

6.11.2.1 BPWM Function Features

Supports maximum clock frequency up to maximum PLL frequency.

Supports up to two BPWM modules; each module provides 6 output channels

Supports independent mode for BPWM output/Capture input channel

Supports 12-bit prescalar from 1 to 4096

Supports 16-bit resolution BPWM counter; each module provides 1 BPWM counter
- Up, down and up/down counter operation type
Supports mask function and tri-state enable for each BPWM pin
Supports interrupt in the following events:
- BPWM counter matches 0, period value or compared value
® Supports trigger EADC in the following events:

- BPWM counter matches 0, period value or compared value
6.11.2.2 Capture Function Features
Supports 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
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6.12 PWM Generator and Capture Timer (PWM)

6.12.1 Overview

The chip provides two PWM generators — PWMO and PWM1. Each PWM supports 6 channels of
PWM output or input capture. There is a 12-bit prescaler to support flexible clock to the 16-bit PWM
counter with 16-bit comparator. The PWM counter supports up, down and up-down counter types.
PWM uses comparator compared with counter to generate events. These events use to generate
PWM pulse, interrupt and trigger signal for ADC to start conversion.

The PWM generator supports two standard PWM output modes: Independent mode and
Complementary mode, they have difference architecture. In Complementary mode, there are two
comparators to generate various PWM pulse with 12-bit dead-time generator. For PWM output control
unit, it supports polarity output, independent pin mask and brake functions.

The PWM generator also supports input capture function to latch PWM counter value to the
corresponding register when input channel has a rising transition, falling transition or both transition is
happened. Capture function also support PDMA to transfer captured data to memory.

6.12.2 Features

6.12.2.1 PWM function features

Supports maximum clock frequency up to maximum PLL frequency

Supports 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 channel
- 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 and 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 matches 0, period value or compared value
Brake condition happened
® Supports trigger ADC on the following events:
- PWM counter matches 0, period value or compared value
6.12.2.2 Capture Function Features

® Supports up to 12 capture input channels with 16-bit resolution
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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 PWM all channels
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6.13 UART Interface Controller (UART)

6.13.1 Overview

The chip provides three channels of Universal Asynchronous Receiver/Transmitters (UART). The
UART controller performs Normal Speed UART and supports flow control function. The UART
controller performs a serial-to-parallel conversion on data received from the peripheral and a parallel-
to-serial conversion on data transmitted from the CPU. Each UART controller channel supports ten
types of interrupts. The UART controller also supports IrDA SIR, LIN, RS-485 and Single-wire function
modes and auto-baud rate measuring function.

6.13.2 Features

Full-duplex asynchronous communications

Separates receive and transmit 16/16 bytes entry FIFO for data payloads
Supports hardware auto-flow control

Programmable receiver buffer trigger level

Supports programmable baud rate generator for each channel individually

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

Supports 8-bit receiver buffer time-out detection function

Programmable transmitting data delay time between the last stop and the next START bit
by setting DLY (UART_TOUT [15:8])

Supports Auto-Baud Rate measurement and baud rate compensation function
- Support 9600 bps for UART_CLK is selected LXT.

Supports break error, frame error, parity error and receive/transmit buffer overflow
detection function

Fully programmable serial-interface characteristics
- 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 IrDA SIR function mode

- Supports for 3/16 bit duration for normal mode

Supports LIN function mode (Only UARTO with LIN function)

- Supports LIN master/slave mode
Supports programmable break generation function for transmitter
Supports break detection function for receiver

Supports RS-485 function mode

- Supports RS-485 9-bit mode

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

Supports PDMA transfer function

Support Single-wire function mode.
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UART Feature UARTO UART1/UART2 SC_UART USCI-UART
FIFO 16 Bytes 16 Bytes 4 Bytes TX: 1byte
RX: 2byte
Auto Flow Control (CTS/RTS) N N - v
IrDA V v - -
LIN N - - -
RS-485 Function Mode \/ \/ - v
nCTS Wake-up \/ \/ - N
Incoming Data Wake-up \/ \/ - N
Received Data FIFO reached N N )
threshold Wake-up
RS-485 Address Match (AAD mode) N N ) -
\Wake-up
Auto-Baud Rate Measurement \/ \/ - y
STOP bit Length 1, 1.5, 2 bit 1, 1.5, 2 bit 1, 2 bit 1, 2 bit
Word Length 5, 6, 7, 8 bits 5, 6, 7, 8 bits 5, 6, 7, 8 bits 6~13 bits
Even / Odd Parity d d \ 3
Stick Bit J J - -
Note: V= Supported
Table 6.13-1 UART Feature List
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6.14 Smart Card Host Interface (SC)

6.14.1 Overview

The Smart Card Interface controller (SC controller) is based on ISO/IEC 7816-3 standard and fully
compliant with PC/SC Specifications. It also provides status of card insertion/removal.
6.14.2 Features

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

EMV2000 compliant

One ISO 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

Supports hardware deactivation sequence process

Supports hardware auto deactivation sequence when detected the card removal
Supports 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 by setting EGT (SCn_EGTJ[7:0])

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

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

Feb. 08, 2023 Page 175 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

-

6.15 Serial Peripheral Interface (SPI)

6.15.1 Overview
The Serial Peripheral Interface (SPI) applies to synchronous serial data communication and allows full
duplex transfer. Devices communicate in Master/Slave mode with the 4-wire bi-direction interface. The
chip contains one of SPI controller performing a serial-to-parallel conversion on data received from a
peripheral device, and a parallel-to-serial conversion on data transmitted to a peripheral device. Each
SPI controller can be configured as a master or a slave device and supports the PDMA function to
access the data buffer. Each SPI controller also supports 1°S mode to connect external audio CODEC.
6.15.2 Features
® SPI Mode

- Support one SPI controller

- Supports Master or Slave mode operation

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

- Provides separate 4-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 one data channel half-duplex transfer

- Supports receive-only mode

® |2S Mode
- Supports Master or Slave
- Capable of handling 8-, 16-, 24- and 32-bit word sizes

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

- Supports monaural and stereo audio data
- Supports PCM mode A, PCM mode B, I12S and MSB justified data format

- Supports two PDMA requests, one for transmitting and the other for receiving
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6.16 Quad Serial Peripheral Interface (QSPI)

6.16.1 Overview

The Quad Serial Peripheral Interface (QSPI) applies to synchronous serial data communication and
allows full duplex transfer. Devices communicate in Master/Slave mode with the 4-wire bi-direction
interface. The chip contains one QSPI controller performing a serial-to-parallel conversion on data
received from a peripheral device, and a parallel-to-serial conversion on data transmitted to a
peripheral device.

The QSPI controller supports 2-bit Transfer mode to perform full-duplex 2-bit data transfer and also
supports Dual and Quad I/O Transfer mode and the controller supports the PDMA function to access
the data buffer.

6.16.2 Features

Supports one QSPI controller

Supports Master or Slave mode operation

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
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6.17 I12C Serial Interface Controller (12C)

6.17.1 Overview

I2C is a two-wire, bi-directional serial bus that provides a simple and efficient method of data exchange
between devices. The 12C standard is a true multi-master bus including collision detection and
arbitration that prevents data corruption if two or more masters attempt to control the bus
simultaneously.

There are two sets of I1°C controllers that support Power-down wake-up function.

6.17.2 Features

The I2C bus uses two wires (SDA and SCL) to transfer information between devices connected to the
bus. The main features of the I2C bus include:

Supports up to two I°C ports

Master/Slave mode

® Bidirectional data transfer between masters and slaves

® Multi-master bus (no central master)

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

° Arbirt1ratli)on between simultaneously transmitting masters without corruption of serial data
on the bus

® Serial clock synchronization allow devices with different bit rates to communicate via one
serial bus

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

® Built-in 14-bit time-out counter requesting the 12C interrupt if the I°C bus hangs up and
timer-out counter overflow

Programmable clocks allow for versatile rate control

Supports 7-bit addressing and 10-bit addressing mode

Supports multiple address recognition ( four slave address with mask option)
Supports Power-down wake-up function

Supports PDMA with one buffer capability

Supports setup/hold time programmable

Supports Bus Management (SM/PM compatible) function.
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6.18 USCI - Universal Serial Control Interface Controller (USCI)

6.18.1 Overview

The Universal Serial Control Interface (USCI) is a flexible interface module covering several serial
communication protocols. The user can configure this controller as UART, SPI, or I?C functional
protocol.

6.18.2 Features

The controller can be individually configured to match the application needs. The following protocols
are supported:

® UART
® SPI
® I2C
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6.19 USCI - UART Mode

6.19.1 Overview

The asynchronous serial channel UART covers the reception and the transmission of asynchronous
data frames. It performs a serial-to-parallel conversion on data received from the peripheral, and a
parallel-to-serial conversion on data transmitted from the controller. The receiver and transmitter being
independent, frames can start at different points in time for transmission and reception.

The UART controller also provides auto flow control. There are three conditions to wake-up the
system.

6.19.2 Features

Supports one transmit buffer and two receive buffer for data payload

Supports hardware auto flow control function

Supports programmable baud-rate generator

Support 9-bit Data Transfer (Support 9-bit RS-485)

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

Supports PDMA capability

Supports Wake-up function (Data and nCTS Wakeup Only)
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6.20 USCI - SPI Mode

6.20.1 Overview

The SPI protocol of USCI controller applies to synchronous serial data communication and allows full
duplex transfer. It supports both master and Slave operation mode with the 4-wire bi-direction
interface. SPI mode of USCI controller performs a serial-to-parallel conversion on data received from a
peripheral device, and a parallel-to-serial conversion on data transmitted to a peripheral device. The
SPI mode is selected by FUNMODE (USPI_CTL[2:0]) = Ox1

This SPI protocol can operate as master or Slave mode by setting the SLAVE (USPI_PROTCTL]Q]) to
communicate with the off-chip SPI Slave or master device. The application block diagrams in master
and Slave mode are shown below.

USCI SPI Master
Master Transmit Data SRl
(j;'l;_“ggso: > SPI_MOSI
Master Receive Data
( iﬂﬂ\gﬁg - SPI_MISO
Serial Bus Clock
(Uzg'x—_g{'l:() » SPI_CLK
Slave Select
oo  SPLSS
Note:x=0,1,2

Figure 6.20-1 SPI Master Mode Application Block Diagram

USCI SPI Slave
SPI Master Device
SPI MOSI Slave Receive Data
x SPI_MOSI
(USCIx_DATO) u
SPI MISO Slave Transmit Data
x > SPI_MISO
(USCIx_DAT1) L
Serial Bus Clock
SPI_CLK | _
(USCIx_CLK) | SPI_CLK
SPI SS Slave Select
o | SPI_SS
(USCIx_CTL) -
Note:x=0, 1,2

Figure 6.20-2 SPI Slave Mode Application Block Diagram

6.20.2 Features

Configurable bit length of a transfer word from 4 to 16-bit

Supports one transmit buffer and two receive buffers for data payload
Supports MSB first or LSB first transfer sequence

Supports Word Suspend function

Supports PDMA transfer
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® Supports 3-wire, no slave select signal, bi-direction interface
® Supports wake-up function by slave select signal in Slave mode

® Supports one data channel half-duplex transfer
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6.21 USCI - I12C Mode

6.21.1 Overview

On I?C bus, data is transferred between a Master and a Slave. Data bits transfer on the SCL and SDA
lines are synchronously on a byte-by-byte basis. Each data byte is 8-bit. There is one SCL clock pulse
for each data bit with the MSB being transmitted first, and an acknowledge bit follows each transferred
byte. Each bit is sampled during the high period of SCL; therefore, the SDA line may be changed only
during the low period of SCL and must be held stable during the high period of SCL. A transition on
the SDA line while SCL is high is interpreted as a command (START or STOP). Please refer to Figure
6.21-1 for more detailed I1>°C BUS Timing.

Repeated
STOP START START STOP
SDA
taur
SCL J
tho_sTa thp_pat tsu_par tsu_sta tsu_sto

Figure 6.21-1 12C Bus Timing

The device’s on-chip 1°C provides the serial interface that meets the 12C bus standard mode
specification. The 12C port handles byte transfers autonomously. The I°C mode is selected by
FUNMODE (UI2C_CTL [2:0]) = 100B. When enable this port, the USCI interfaces to the 1°C bus via
two pins: SDA and SCL. When I/O pins are used as I?C ports, user must set the pins function to 1°C in
advance.

Note: Pull-up resistor is needed for I2C operation because the SDA and SCL are set to open-drain
pins when USCI is selected to I°C operation mode.

6.21.2 Features

Full master and slave device capability

Supports of 7-bit addressing, as well as 10-bit addressing

Communication in standard mode (100 kBit/s) or in fast mode (up to 400 kBit/s)
Supports multi-master bus

Supports one transmit buffer and two receive buffer for data payload

Supports 10-bit bus time-out capability

Supports bus monitor mode.

Supports Power down wake-up by data toggle or address match

Supports setup/hold time programmable

Supports multiple address recognition (two slave address with mask option)
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6.22 Programmable Serial 10 (PSIO)

6.22.1 Overview

Programmable Serial 1/0 (PSIO) provides a simple way to implement simple serial signal proccesing,
e.g. UART and IR. The PSIO can control when the pin will output high or low and how long the pin
need to output high or low. It also provides the easy way to sample the pin state.

6.22.2 Features

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

Supports 6 clock sources, they are HXT, LXT, HIRC, LIRC, PLL, PCLK1

Supports one clock divider, which can be divided from 1 to 255

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:
4 Normal repeat mode
4 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
® Supports PSIO PIN for pin state control
- Supports 8 check points to connect with slots in each pin
- Supports 8 check point actions in each check point.
- Supports 7 kinds of check point action to setting
Output high
Output low
Output data
Output toggle
Input data

Input status

L R I IR R JBR B 2

Input status update
- Supports 4 I/O modes, input, output, open-drain, and quasi
- Supports switch 1/O mode in different check points
® Supports 4 kinds of Interrupt trigger conditions
- Two sets of configurable slot interrupt controllers
- Mismatch interrupt when PSIO is enabled with PDMA
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- Transfer Error interrupt

- Slot controller counting done interrupt
® Supports PDMA function

Clock Controller

PSIOCKEN

PSIO Controller

|
|
|
HIRC —| 111 :
|

LIRC —| 100

PLL 011 +——+— PSIO_CLK

»| 1/(PSIODIV+1)

PCLK1—*( 010
LXT —( 001
HXT —| 000

PSIOSEL

PSIOSEL PSIODIV PSIOCKEN
CLKSEL2[30:28] | CLKDIV1[31:24] | CLK APBCLK1[31]

Figure 6.22-1 PSIO Clock Control Diagram (8-bit Pre-scale Counter in Clock Controller)
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6.23 External Bus Interface (EBI)

6.23.1 Overview

This chip is equipped with an external bus interface (EBI) for external device use. To save the
connections between an external device and a chip, EBI is operating at address bus and data bus
multiplex mode. The EBI supports three chip selects that can connect three external devices with
different timing setting requirements.
6.23.2 Features

Supports up to three memory banks

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

Supports accessible space up to 1 Mbytes for each bank, actually external addressable
space is dependent on package pin out

Supports 8-/16-bit data width

Supports byte write in 16-bit data width mode

Supports Address/Data multiplexed Mode

Supports Timing parameters individual adjustment for each memory block
Supports LCD interface i80 mode

Supports PDMA mode

Supports variable external bus base clock (MCLK) which based on HCLK

Supports configurable idle cycle for different access condition: Idle of Write command
finish (W2X) and Idle of Read-to-Read (R2R)
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6.24 USB 1.1 Device Controller (USBD)

6.24.1 Overview

There is one set of USB 2.0 full-speed device controller and transceiver in this device. It is compliant
with USB 2.0 full-speed device specification and supports control/bulk/interrupt/isochronous transfer
types.

In this device controller, there are two main interfaces: the APB bus and USB bus which comes from
the USB PHY transceiver. For the APB bus, the CPU can program control registers through it. There
are 1 Kbytes internal SRAM as data buffer in this controller. For IN or OUT transfer, it is necessary to
write data to SRAM or read data from SRAM through the APB interface or SIE. User needs to set the
effective starting address of SRAM for each endpoint buffer through buffer segmentation register
(USBD_BUFSEGX).

There are 12 endpoints in this controller. Each of the endpoint can be configured as IN or OUT
endpoint. All the operations including Control, Bulk, Interrupt and Isochronous transfer are
implemented in this block. The block of “Endpoint Control” is also used to manage the data sequential
synchronization, endpoint states, current start address, transaction status, and data buffer status for
each endpoint.

There are five different interrupt events in this controller. They are the no-event-wake-up, device plug-
in or plug-out event, USB events, like IN ACK, OUT ACK etc, and BUS events, like suspend and
resume, etc. Any event will cause an interrupt, and users just need to check the related event flags in
interrupt event status register (USBD_INTSTS) to acknowledge what kind of interrupt occurring, and
then check the related USB Endpoint Status Register (USBD_EPSTS0 and USBD_EPSTS1) to
acknowledge what kind of event occurring in this endpoint.

A software-disconnect function is also supported for this USB controller. It is used to simulate the
disconnection of this device from the host. If user enables SEO bit (USBD_SEOQ), the USB controller
will force the output of USB_D+ and USB_D- to level low and its function is disabled. After disable the
SEO bit, host will enumerate the USB device again.

For more information on the Universal Serial Bus, please refer to Universal Serial Bus Specification
Revision 1.1.
6.24.2 Features

Compliant with USB 2.0 Full-Speed specification

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

Supports Control/Bulk/Interrupt/Isochronous transfer type
Supports suspend function when no bus activity existing for 3 ms

Supports 12 endpoints for configurable Control/Bulk/Interrupt/Isochronous transfer types
and maximum 1 Kbytes buffer size

® Provides remote wake-up capability
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6.25 CRC Controller (CRC)

6.25.1 Overview
The Cyclic Redundancy Check (CRC) generator can perform CRC calculation with four common
polynomials CRC-CCITT, CRC-8, CRC-16, and CRC-32 settings.
6.25.2 Features

® Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and CRC-32
- CRC-CCITT: X¥*®+ X2+ X5+ 1
- CRC-8: X8+ X2+ X +1
- CRC-16: X1 + XI5+ X2+ 1
- CRC-32: X532 + X6 4 X23 + X22 4 X6 4 X12 4 X114 X104 X8 + X7+ X5+ X4+ X2+ X + 1
Programmable seed value
Supports programmable order reverse setting for input data and CRC checksum
Supports programmable 1's complement setting for input data and CRC checksum
Supports 8/16/32-bit of data width

- 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
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6.26 Enhanced 12-bit Analog-to-Digital Converter (EADC)

6.26.1 Overview

The chip contains one 12-bit successive approximation analog-to-digital converter (SAR ADC
converter) with 16 external input channels and 3 internal channels. The ADC converter can be started
by software trigger, PWMO/1 triggers, BPWMO/1 triggers, Timer0~3 overflow pulse triggers, ADINTO,
ADINT1 interrupt EOC (End of conversion) pulse trigger and external pin (EADCO_ST) input signal.
6.26.2 Features

Analog input voltage range: 0~Vrer (Max to AVbb)

Reference voltage from Vrer pin or AVop

12-bit resolution and 10-bit accuracy is guaranteed

Up to 16 single-end analog external input channels

3 internal channels, they are band-gap voltage (Vss), temperature sensor (Vtemp), and
Battery power (Veat/4)

Four EADC interrupts (ADINTO0~3) with individual interrupt vector addresses
Maximum EADC clock frequency is 16 MHz
Up to 730 kSPS conversion rate

Configurable EADC internal sampling time.

Up to 19 sample modules:

- Each of sample is configurable for EADC converter channel EADC_CHO0~15 and
trigger source

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

- Configurable sampling time for each sample module
- Support left-adjusted result

- 12-bit resolution for conversion result and 16-bit resolution for accumulated
conversion result

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

- Averaging (2" times, n=0~8) to support up to 12-bit result and over-sampling, or called
Accumulation, (2" times, n=0~8) to support up to 16-bit result

® An ADC conversion can be started by:

-~ Write 1 to SWTRGh (EADC_SWTRGI[n], n = 0~18)

- External pin EADCO_ST
Timer0~3 overflow pulse triggers
ADINTO and ADINT1 interrupt EOC (End of conversion) pulse triggers
PWMO/1 triggers

- BPWMO/1 triggers

Supports configurable PDMA transfer

Auto turn on/off EADC power at power off or operation mode with wait state(10us stable
time)
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® Supports digital comparator to monitor conversion result and user can select whether to
generate an interrupt when conversion result matches the compare register setting

Internal reference voltage source: 1.536V, 2.048V, 2.560V, 3.072V, 4.096V and Vger pin

Supports offset cancellation
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6.27 Digital to Analog Converter (DAC)

6.27.1 Overview

The DAC module is a 12-bit, voltage output digital-to-analog converter. It can be configured to 12-or 8-
bit output mode and can be used in conjunction with the PDMA controller. The DAC integrates a
voltage output buffer that can be used to reduce output impendence and drive external loads directly
without having to add an external operational amplifier.

6.27.2 Features

Analog output voltage range: 0~AVop.

Supports 12-or 8-bit output mode.

Rail to rail settle time 6us.

Supports up to one 12-bit 1 MSPS voltage type DAC.

Reference voltage from internal reference voltage (INT_VREF), Vrer pin.

DAC maximum conversion updating rate 1 MSPS.

Supports voltage output buffer mode and bypass voltage output buffer mode.

Supports software and hardware trigger, including Timer0~3 and external trigger pin to
start DAC conversion.

® Supports PDMA mode.
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6.28 Analog Comparator Controller (ACMP)

6.28.1 Overview
The chip provides two comparators. The comparator output is logic 1 when positive input is greater
than negative input; otherwise, the output is 0. Each comparator can be configured to generate an
interrupt when the comparator output value changes.
6.28.2 Features
Analog input voltage range: 0 ~ AVbp
Up to two rail-to-rail analog comparators
Supports hysteresis function
- Supports programmable hysteresis window: OmV, 10mV, 20mV and 30mV
Supports wake-up function
Supports programmable propagaion speed and low power consumption
Selectable input sources of positive input and negative input
ACMPO supports:
- 4 multiplexed /O pins at positive sources:
¢ ACMPO_P0, ACMPO_P1, ACMPO_P2, or ACMPO_P3

- 4 negative sources:
¢ ACMPO N
€ Comparator Reference Voltage (CRV)
€ Internal band-gap voltage (VBG)
4 DACO output (DACO_OUT)
® ACMP1 supports:
- 4 multiplexed /O pins at positive sources:
¢ ACMP1_PO, ACMP1_P1, ACMP1 P2, or ACMP1_P3
- 4 negative sources:
¢ ACMP1_N
€ Comparator Reference Voltage (CRV)
€ Internal band-gap voltage (VBG)
4 DACO output (DACO_OUT)
Shares one ACMP interrupt vector for all comparators

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

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

Supports window compare mode and window latch mode
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6.29 OP Amplifier (OPA)

6.29.1 Overview

This chip is equipped with one operational amplifier. The OP amplifier outputs is connected to ADC
channel for measurement requirement. The OP amplifier circuit can also be used in the application of
Programmable Gain Amplifier (PGA).

6.29.2 Features

Analog input voltage range: 0~AVop.

Supports up to 1 operational amplifier

Supports to use schmitt trigger buffer output for simple comparator function.

Supports schmitt trigger buffer output interrupts.

Feb. 08, 2023 Page 193 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

-

6.30 Peripherals Interconnection

6.30.1 Overview

Some peripherals have interconnections which allow autonomous communication or synchronous
action between peripherals without needing to involve the CPU. Peripherals interact without CPU
saves CPU resources, reduces power consumption, operates with no software latency and fast
responds.

6.30.2 Peripherals Interconnect Matrix table

Destination
Source HIRC
ACMP | BPWM | DAC EADC TRIM PWM Timer UART
ACMP - - - - - 14 17 -
BandGap 1 = = = = = = =
BOD - - - - - 14 - -
BPWM - 3 - 11 - 15 - -
Clock Fall - - - - - 14 - -
CRV 1 - - - - - - -
CPU
Lockup ) i i i ) 14 ) )
DAC 1 - - - - - - -
Internal
Module ) i =] 83 ) i ) )
LIRC - - - - - - - -
External 8,9,

Pin ll 2 - 51 § E - 14 - -
LIRC - - - - - - 17 -
LXT - - - - 13 - - -
PWM - 3 - 11 - 14,15 - 19

Timer - 4 7 12 - 16 -
UART - - - - - - - 19
USB_1.1 ) i i 13 i 18 )
Device = =
Table 6.30-1 Peripherals Interconnect Matrix Table
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7 APPLICATION CIRCUIT

7.1 Power Supply Scheme

as close to AVpp as possible
L=30Z
EXT_PWR
\y ¢ ml—?—?—?-r —() AVoo
L
m —O AVss
1uF+0.1uF+0.01uF
L=30Z
A T 10uF+0.10F
‘ asclosetothe
EXT_PWR as possible;
‘ —O Vrer
L2302 2.2uF+1uF+470pF
as close to Vger as possible )
T\ e LDO_CAP
[ I Q Vss
1uF
as close to LDO as possible
I O Voo/Vopio/Vear
——— —\x ¢ I (O Ves
EXT_VSS 0.1uF*N
as close to Vpp/Vppio/Vear @s possible;
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7.2 Peripheral Application Scheme

M251/M252 Series

pvee O—ﬁ—ﬁ— USB Full Speed Slot
100K 100K
uss_vaus O —R —
Q Voo usB_b- (O —Ls —
() ICE_DAT USB_D+ —3} —
SWD () ICE_CLK USB_VCC33_CAP 8— —
Interface () nRESET J_— | —
1uF \EE,?
DvCC
DvCC
= 4.7 4.7
Crystal K K
12C_SCL CLK Voo
s I°C Device
12C_SDA (> DIO Vss 1
M251/M252 Series
Reset
Circuit 10K RS 232 Transceiver PC COM Port
I () nRST UART_RXD () ROUT RIN
c| l UART_TXD (O TIN  TOUT UART
=) LDO_CAP DVCC
LDO _?
g spi_ss O
= SPI_CLK (O SPI Device
) SPI_MISO ()
64};;(%1'3'—b|t LATCH sPI_Mos! (O __L
AddH15:0] f—Q D | =
En —t==") ALE
CE Q ncs Audio codec
EBI n SPI_I2SMCLK (O .
nOE (O nRD SPI_CLK(128_BCLK) ) :‘:]:| Line In
nwe 8”WR SPI_SS (125_LRCLK) O )
rts o ”xi: SPI_MOSI (125_DO) (O :‘:]:| Line Out
" : SPI_MISO (128_DI) O
Data[15:0] e @=() ADJ[15:0]
Note 1: It is recommended to use 100 kQ pull-up resistor on both ICE_DAT and ICE_CLK pin.
Note 2: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin.
Note 3: It is recommended to use 10Q series resistor on USB_Vsus pin.
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8 ELECTRICAL CHARACTERISTICS

8.1 Absolute Maximum Ratings

Stresses above the absolute maximum ratings may cause permanent damage to the device. The
limiting values are stress ratings only and cannot be used to functional operation of the device.
Exposure to the absolute maximum ratings may affect device reliability and proper operation is not
guaranteed.

8.1.1 Voltage Characteristics

Symbol Description Min Max Unit
Vpp-Vssl™ DC power supply -0.3 6.5 \%
Vopio-Vssl™ Vopio Power Supply -0.3 6.5 Vv
Vear-Vss™ Vear Power Supply -0.3 6.5 \%
AVpp Variations between different Vpp power pins - 50 mV
Voo —AVpp| Allowed voltage difference for Vpp and AVpp - 50 mV
AVss Variations between different ground pins - 50 mV
|Vss - AVss| Allowed voltage difference for Vss and AVss - 50 mV
Vin Input voltage on any other pint? Vss-0.3 6.5 \Y
Note:
1. All main power (Vpp, Vooio, Vear, AVpp) and ground (Vss, AVss) pins must be connected to the external power supply.
2. Refer to Table 8.1-2 for the values of the maximum allowed injected current.

Table 8.1-1 Voltage Characteristics
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8.1.2 Current Characteristics

Symbol Description Min Max Unit
ZlpptY Maximum current into Vpp - 200
lobio / lgaT Maximum current into Vobio / lgaT - 100/ 100
Zlss Maximum current out of Vss - 100
Maximum current sunk by a I/O Pin - 20
Maximum current sourced by a I/O Pin - 20 mA
lio
Maximum current sunk by total /O Pinsl - 100
Maximum current sourced by total I/O Pins(? - 100
Iinaeing U Maximum injected current by a I/O Pin - 15
Zlingeiny U2 Maximum injected current by total 1/O Pins - 125
Note:
1. Maximum allowable current is a function of device maximum power dissipation.
2. This current consumption must be correctly distributed over all I/Os and control pins. The total output current must not
be sunk/sourced between two consecutive power supply pins.
3. A positive injection is caused by Vin>Avpp and a negative injection is caused by Vin<Vss. lingeiy Must never be
exceeded. It is recommended to connect an overvoltage protection diode between the analog input pin and the voltage
supply pin.

Table 8.1-2 Current Characteristics
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8.1.3 Thermal Characteristics
The average junction temperature can be calculated by using the following equation:
Ty=Ta+(Pp xB;a)

® TA = ambient temperature (°C)

® 0,x =thermal resistance junction-ambient (°C/Watt)

® Pp =sum of internal and I/O power dissipation

Symbol Description Min Typ Max Unit
TA Operating ambient temperature -40 - 105
T3 Operating junction temperature -40 - 125 °C
TsT Storage temperature -65 - 150
Thermal resistance junction-ambient
. - 38 - °C/Watt
20-pin TSSOP(4.4x6.5 mm)
Thermal resistance junction-ambient
_ - 30 - °C/Watt
28-pin TSSOP(4.4x9.7 mm)
Thermal resistance junction-ambient
. - 39.6 - °C/Watt
33-pin QFN(5x5 mm)
9,40
Thermal resistance junction-ambient
_ - 60 - °C/Watt
48-pin LQFP(7x7 mm)
Thermal resistance junction-ambient
. - 58 - °C/Watt
64-pin LQFP(7x7 mm)
Thermal resistance junction-ambient
. - 38.5 - °C/Watt
128-pin LQFP(14x14 mm)
Note:
1. Determined according to JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions
Table 8.1-3 Thermal Characteristics
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8.1.4 EMC Characteristics
8.1.4.1 Electrostatic discharge (ESD)

For the Nuvoton MCU products, there are ESD protection circuits which built into chips to avoid any
damage that can be caused by typical levels of ESD.

8.1.4.2  Static latchup
Two complementary static tests are required on six parts to assess the latchup
performance:

® A supply overvoltage is applied to each power supply pin

® A current injection is applied to each input, output and configurable I/O pin
8.1.4.3 Electrical fast transients (EFT)

In some application circuit compoment will produce fast and narrow high-frequency trasnients bursts
of narrow high-frequency transients on the power distribution system..

® Inductive loads:
- Relays, switch contactors
- Heavy-duty motors when de-energized etc.

The fast transient immunity requirements for electronic products are defined in IEC 61000-4-4 by
International ElectrotechnicalCommission (IEC).

Symbol Description Min Typ Max Unit
Vieml™  |Electrostatic discharge, human body mode -6000 - +6000
Veoml@  |Electrostatic discharge, charge device model -1000 - +1000 Y
Lyrel Pin current for latch-upt™® -150 Class | - +150 Class | mA
Veer0% - [Fast transient voltage burst -4.4 - +4.4 kv
Note:

1. Determined according to ANSI/ESDA/JEDEC JS-001 Standard, Electrostatic Discharge Sensitivity Testing — Human
Body Model (HBM) — Component Level

2. Determined according to ANSI/ESDA/JEDEC JS-002 standard for Electrostatic Discharge Sensitivity (ESD) Testing —
Charged Device Model (CDM) — Component Level.

3. Determined according to JEDEC EIA/JESD78 standard.
Determinded according to IEC 61000-4-4 Electrical fast transient/burst immunity test.

5. The performace cretia class is 4A.

Table 8.1-4 EMC Characteristics for M251xC/M251xD/M252xC/M252xD
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Symbol Description Min Typ Max Unit
'\E/Ilgcszir)(()(sgt?rl]cadl\lﬂs;g;r(%e, human body mode for 6000 ) +6000
VHBM[*]-] ] .
I\E/llg(szir)?étztr:% c'i\;lszcgza):ge human body mode for 5000 ) +5000 \Y
Veoul?  |Electrostatic discharge, charge device model -500 - +500
Lyl Pin current for latch-up®™ -150 Class | - +150 Class | mA
Ve8! [Fast transient voltage burst -4.4 - +4.4 kv
Note:

1. Determined according to ANSI/ESDA/JEDEC JS-001 Standard, Electrostatic Discharge Sensitivity Testing — Human
Body Model (HBM) — Component Level

2. Determined according to ANSI/ESDA/JEDEC JS-002 standard for Electrostatic Discharge Sensitivity (ESD) Testing —
Charged Device Model (CDM) — Component Level.

3. Determined according to JEDEC EIA/JESD78 standard.
Determinded according to IEC 61000-4-4 Electrical fast transient/burst immunity test.
5. The performace cretia class is 4A.

Table 8.1-5 EMC Characteristics for M251xE/M251xG/M252xE/M252xG
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-

8.1.5 Package Moisture Sensitivity (MSL)

The MSL rating of an IC determines its floor life before the board mounting once its dry bag has been
opened. All Nuvoton surface mount chips have a moisture level classification. The information is also
displayed on the bag packing.

Pacakge MSL
20-pin TSSOP(4.4x6.5 mm) 'Y MSL 3
28-pin TSSOP(4.4x9.7 mm) [t MSL 3
33-pin QFN(5x5 mm) ['Y MSL 3
48-pin LQFP(7x7 mm) ['4 MSL 3
64-pin LQFP(7x7 mm) (Y MSL 3
128-pin LQFP(14x14 mm) ['Y MSL 3
Note:
1. Determined according to IPC/JEDEC J-STD-020

Table 8.1-6 Package Moisture Sensitivity(MSL)
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8.1.6  Soldering Profile

TEMPERATURE

[+)

C
300

= T———— MAX 260°C
250 o
MAX 3°C /sec over 255°C » 30 sec
| = o |

200 150~ 2000C— 4 P\ +—over 217°C 60”150 sec

|
|
! <+—MAX 6°C/sec
|
|

| |
by I
L |
| |
i I
150 | l : : 3 cycles
| I |
| |I |
| I |
' h i [
100 : : I i I
| i |
| | | |
I Pre-heat Zone | || |
| |
| | ;
50 ' ¥ i l
I [ i |
' Ly ! [
' Ly i |
' h i |
| [ i |
0 : Ly i :
j—— 60120 sec —» «——— 60~150 sec ——»  TIME(sec)
«— MAX 8min —>
Figure 8.1-1 Soldering profile from J-STD-020C
Porfile Feature Pb Free Package
Average ramp-up rate (217°C to peak) 3°C/sec. max
Preheat temperature 150°C ~200°C 60 sec. to 120 sec.
Temperature maintained above 217°C 60 sec. to 150 sec.
Time with 5°C of actual peak temperature > 30 sec.
Peak temperature range 260°C
Ramp-down rate 6°C/sec ax.
Time 25°C to peak temperature 8 min. max
Note:
1. Determined according to J-STD-020C

Table 8.1-7 Soldering Profile
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8.2 General Operating Conditions
(Vop-Vss = 1.75 ~ 5.5V, Ta = 25°C, HCLK = 48 MHz unless otherwise specified.)

Symbol Parameter Min Typ Max Unit Test Conditions
Ta Temperature -40 - 105 °C
fck Internal AHB clock frequency - - 48 MHz
Vob Operation voltage 1.75 - 5.5
Vooio Voo Operation voltage 1.65 - 5.5
Vear Vear Operation voltage 1.75 - 5.5
AVppl Analog operation voltage Voo Y
VRrer Analog reference voltage 1.75 - AVpp
Vibo LDO output voltage - 15 -
Vae Band-gap voltage 795 815 840 mV
Cuool? LDO output capacitor on each pin 1 uF
Resg™ ESR of Cpo output capacitor - - 0.5 Q
InRush current on voltage
lrusHl™ regulator power-on (POR or - 60 150 mA
wakeup from Standby)
s st energy onvotage o es || e [eievTswse
wakeup from Standby) lrusn = 60 mA for 15 us

Note:

1.1t is recommended to power Vpp and AVpp from the same source. A maximum difference of 0.3 V between Vpp and
AVpp can be tolerated during power-on and power-off operation .

2.To ensure stability, an external 1 uF output capacitor, C,po must be connected between the LDO_CAP pin and the
closest GND pin of the device. Solid tantalum and multilayer ceramic capacitors are suitable as output capacitor.
Additional 100 nF bypass capacitor between LDO_CAP pin and the closest GND pin of the device helps decrease
output noise and improves the load transient response.

3.Guaranteed by design, not tested in production

Table 8.2-1 General Operating Conditions
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8.3 DC Electrical Characteristics

8.3.1 Supply Current Characteristics for M251xC/M251xD/M252xC/M252xD

The current consumption is a combination of internal and external parameters and factors such as
operating frequencies, device software configuration, 1/0 pin loading, I/O pin switching rate, program
location in memory and so on. The current consumption is measured as described in below condition
and table to inform test characterization result.

® All GPIO pins are in push pull mode and output high.

® The maximum values are obtained for Vop = 5.5 V and maximum ambient temperature
(Ta), and the typical values for Ta= 25 °C and Vop = 1.75 ~ 5.5 V unless otherwise
specified.

Vob = AVbbp = Vbbpio
When the peripherals are enabled HCLK is the system clock, feciko, 1 = fHcLk.

Program run CoreMark® code in Flash.

Typ !4 Max[r2
Symbol Conditions Frcik Unit
TA=25°C [Ta=25°C|Ta=85°C| Ta=105°C

Normal run mode with PLO 48 MHz 54 6.05 6.25 6.45
(PLSEL = 00), executed from 32 MHz 4.1 4.6 4.8 5.1
Flash, all peripherals disable. i i i i
HCLK is set as HIRC, PLL or 24 MHz 3.2 3.65 3.85 4.1
HXT clock.

12 MHz 2.0 2.3 2.5 2.8
Normal run mode with PLO 4 MHz 0.74 0.95 1.15 1.35
(PLSEL = 00), executed from
Flash, all peripherals disable. 2 MHz 0.55 0.75 0.9 11
HCLK is set as MIRC clock. 1 MHz 0.45 0.6 0.80 1.0
Normal run mode with PL3
(PLSEL = 11), executed from 38.4 kHz 0.01 0.02 0.06 0.16
Flash, all peripherals disable.
HCLK is set as LIRC or LXT 32.768 kHz 0.01 0.02 0.06 0.16
clock..

loo_run  [Normal run mode with PLO 48 MHz 15 16.6 16.8 v mA

(PLSEL = 00), executed from 32 MHz 10 11.5 11.8 12
Flash, all peripherals enable. i i
HCLK is set as HIRC, PLL or 24 MHz 8.0 9.0 9.3 9.5
HXT clock.

12 MHz 4.5 5.05 5.3 55
Normal run mode with PLO 4 MHz 1.4 1.65 1.85 2.1
(PLSEL = 00), executed from
Flash, all peripherals enable. 2 MHz 0.95 1.15 1.35 1.6
HCLK is set as MIRC clock. 1 MHz 0.65 0.85 1.1 1.3
Normal run mode with PL3
(PLSEL = 11)' executed from 38.4 kHz 0.02 0.03 0.06 0.17
Flash, all peripherals enable
HCLK is set as LIRC or LXT
clock.. 32.768 kHz 0.02 0.03 0.06 0.17
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Note:

1. When analog peripheral blocks such as USB, ADC, ACMP, PLL, HIRC, MIRC, LIRC, HXT and LXT are ON, an
additional power consumption should be considered.

2. Based on characterization, not tested in production unless otherwise specified.

Table 8.3-1 Current Consumption in Normal Run Mode

Typ [0 Max!*r2

Symbol Conditions Frcik Unit
TA=25°C |Tao=25°C|Tao=85°C| Tp=105°C

48 MHz 2.25 2.6 2.8 3.0
Idle mode with PLO (PLSEL =
00), all peripherals disable. 32 MHz 2.05 2.4 2.6 2.8
HCLK is set as HIRC, PLL or
HXT clock. 24 MHz 1.6 1.9 2.1 2.3
12 MHz 1.2 1.45 1.65 1.85
4 MHz 0.47 0.62 0.8 1.0

Idle mode with PLO (PLSEL
00), all peripherals disable. 2 MHz 0.42 0.57 0.77 0.97
HCLK is set as MIRC clock.

1 MHz 0.39 0.53 0.73 0.93
Idle mode with PL3 (PLSEL =| 38.4 kHz 0.01 0.02 0.06 0.16
11), all peripherals disable
HCLK is set as LIRC or LXT
clock. 32.768 kHz 0.01 0.02 0.06 0.16
Iob_ibLe mA
48 MHz 12 13.3 13.4 13.7
Idle mode with PLO (PLSEL =
00), all peripherals disable. 32 MHz 8.1 9.1 9.3 9.5
HCLK is set as HIRC, PLL or 24 MHz 6.6 7.4 7.6 7.8
HXT clock.
12 MHz 3.9 4.4 4.6 4.8
4 MHz 1.25 15 1.7 1.9

Idle mode with PLO (PLSEL
00), all peripherals disable. 2 MHz 0.8 1.0 1.2 1.4
HCLK is set as MIRC clock.

1 MHz 0.58 0.74 0.95 1.15
Idle mode with PL3 (PLSEL =| 38.4 kHz 0.02 0.03 0.06 0.17
11), all peripherals enable
HCLK is set as LIRC or LXT| 55 765 4, 0.02 0.03 0.06 0.17

clock.

Note:

1. When analog peripheral blocks such as USB, ADC, ACMP, PLL, HIRC, MIRC, LIRC, HXT and LXT are ON, an
additional power consumption should be considered.

2. Based on characterization, not tested in production unless otherwise specified.

Table 8.3-2 Current consumption in ldle Mode
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LxTtt | LIRC | TYyP™ Max I
Symbol Test Conditions 3i'768 i8'4 Ta= | Ta=|Ta=| Ta= Unit
Hz [ kHz | o5ec | 25°c |85 °C | 105°C
Deep Power-down mode, all peripherals disable - - 1.45 35 155 76
Iop_pprp VN
Deep Power-down mode, RTC enable and run \% - 2.0 3.95 16 78
Power-down mode, all peripherals disable - - 1.7 3.7 23.5 128
Power-down mode, RTC enable and run \% - 2.5 4.55 25 129
Iop_pp MA
Power-down mode, WDT/Timer enable and run - \Y, 3.65 | 5.65 26 130
Power-down mode, WDT/Timer/UART/RTC enable and
run, WDT use LIRC, UART/Timer/RTC use LXT v v 43 6.2 26.5 131
Fast wake up Power-down mode, all peripherals disable - - 100 140 171 292
Fast wake up Power-down mode, RTC enable and run \% - 101 141 173 293
Ioo_Fwpp HA
Fast wake up Power-down rmugde, WDT/Timer enable and ) vV 102 | 142 | 174 205
Fast wake up Power-down mode, WDT/Timer/UART/RTC
enable and run, WDT use LIRC, UART/Timer/RTC use \% \% 103 143 175 296
LXT
Note:
1. Crystal used: AURUM XF66RU000032CO0 with a C, of 20 pF for L1 gain level
2. Vpp =AVpp = 3.3V, LVR17 enabled, POR disabled and BOD disabled.
3. Based on characterization, not tested in production unless otherwise specified.
4. When analog peripheral blocks such as USB, ADC and ACMP are ON, an additional power consumption should be
considered.

Table 8.3-3 Chip Current Consumption in Power-down Mode
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8.3.2  Supply Current Characteristics for M251xE/M251xG/M252xE/M252xG

The current consumption is a combination of internal and external parameters and factors such as
operating frequencies, device software configuration, I/O pin loading, I/O pin switching rate, program
location in memory and so on. The current consumption is measured as described in below condition
and table to inform test characterization result.

® All GPIO pins are in push pull mode and output high.

® The maximum values are obtained for Vop = 5.5 V and maximum ambient temperature
(Ta), and the typical values for Ta= 25 °C and Vop = 1.75 ~ 5.5 V unless otherwise
specified.

Vob = AVbp = Vbbpio = Veat
When the peripherals are enabled HCLK is the system clock, feciko, 1 = fHcLk.

Program runs CoreMark® code in Flash.

Typ L1 Max!*r2

Symbol Conditions Frcik Unit
TA=25°C |Tao=25°C|Tao=85°C| Tp=105°C

Normal run mode with PLO 48 MHz 6.2 6.95 715 735
(PLSEL = 00), executed from 32 MHz 4.55 515 535 565
Flash, all peripherals disable.
HCLK is set as HIRC, PLL or 24 MHz 3.6 4.05 4.25 4.55
HXT clock.

12 MHz 2.25 2.55 2.75 3.0
Normal run mode with PLO 4 MHz 0.74 0.95 1.15 1.35
(PLSEL = 00), executed from
Flash, all peripherals disable. 2 MHz 0.55 0.75 0.9 1.1
HCLK is set as MIRC clock. 1 MHz 0.45 0.6 0.80 1.0

Normal run mode with PL3
(PLSEL = 11), executed from 38.4 kHz 0.01 0.02 0.06 0.2
Flash, all peripherals disable.

HCLK is set as LIRC or LXT

clock.. 32.768 kHz 0.01 0.02 0.06 0.2
Ioo_ruN mA

Normal run mode with PLO 48 MHz 175 19.5 19.8 20
(PLSEL = 00), executed from 32 MHz 115 13 13.3 135
Flash, all peripherals enable. ' i i
HCLK is set as HIRC, PLL or 24 MHz 9.5 10.5 10.8 11
HXT clock.

12 MHz 5.5 6.1 6.3 6.5
Normal run mode with PLO 4 MHz 1.6 1.85 2.05 2.3
(PLSEL = 00), executed from
Flash, all peripherals enable. 2 MHz 1.0 1.25 1.45 1.7
HCLK is set as MIRC clock. 1 MHz 0.7 0.95 1.15 1.35
Normal run mode with PL3
(PLSEL = 11), executed from 38.4 kHz 0.02 0.03 0.07 0.22
Flash, all peripherals enable
HCLK is setas LIRC or LXT 32.768 kHz 0.02 0.03 0.07 0.22

clock..
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Note:

1. When analog peripheral blocks such as ADC, OPA, DAC, ACMP, PLL, HIRC, MIRC, LIRC, HXT and LXT are ON, an
additional power consumption should be considered.

2. Based on characterization, not tested in production unless otherwise specified.

Table 8.3-4 Current consumption in Normal Run Mode

Typ !4 Max 2
Symbol Conditions Frcik Unit
Tao=25°C |Tpo=25°C|Tao=85°C| Tp=105°C
48 MHz 2.4 2.75 2.95 3.05
Idle mode with PLO (PLSEL =
00), all peripherals disable. 32 MHz 2.25 2.6 2.8 3.0
HCLK is set as HIRC, PLL or
HXT clock. 24 MHz 1.7 19 2.1 2.3
12 MHz 1.25 15 17 1.9
Idle mode with PLO (PLSEL = 4 MHz 0.48 0.62 0.8 1.0
00), all peripherals disable. 2 MHz 0.42 0.57 0.77 0.97
HCLK is set as MIRC clock.
1 MHz 0.39 0.53 0.73 0.93
Idle mode with PL3 (PLSEL =| 38.4 kHz 0.01 0.02 0.06 0.2
11), all peripherals disable
HCLK is set as LIRC or LXT
clock. 32.768 kHz 0.01 0.02 0.06 0.2
Iob_ibLe mA
48 MHz 13 145 14.7 14.9
Idle mode with PLO (PLSEL =
00), all peripherals disable. 32 MHz 9.2 10.5 10.7 10.9
HCLK is set as HIRC, PLL or 24 MHz 75 8.5 8.7 8.9
HXT clock.
12 MHz 4.5 5.1 5.3 55
Idle mode with PLO (PLSEL = 4 MHz 13 1.55 175 1.95
00), all peripherals disable. 2 MHz 0.85 1.1 1.3 15
HCLK is set as MIRC clock.
1 MHz 0.6 0.8 1.0 1.2
Idle mode with PL3 (PLSEL =| 38.4 kHz 0.02 0.03 0.07 0.22
11), all peripherals enable
HCLK is set as LIRC or LXT
clock. 32.768 kHz 0.02 0.03 0.07 0.22

Note:

1. When analog peripheral blocks such as USB, OPA, DAC, ADC, ACMP, PLL, HIRC, MIRC, LIRC, HXT and LXT are
ON, an additional power consumption should be considered.

2. Based on characterization, not tested in production unless otherwise specified.

Table 8.3-5 Current Consumption in Idle Mode
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LxTeu | LIRe | Typ™ Max "l
Symbol Test Conditions 3i'768 i8'4 Ta=25[Ta=25|Ta=| TaA= Unit
Hz | kHz | "o °c |85°c|105°C
Deep Power-down mode, all peripherals disable - - 14 35 16.5 80
Iop_pprp HA
Deep Power-down mode, RTC enable and run \% - 1.9 4.3 17.3 82
Power-down mode, all peripherals disable - - 1.8 3.7 30 155
Power-down mode, RTC enable and run \% - 2.45 4.7 31 157
Iop_pp MA
Power-down mode, WDT/Timer enable and run - \Y, 3.9 6 325 159
Power-down mode, WDT/Timer/UART/RTC enable and
run, WDT use LIRC, UART/Timer/RTC use LXT v v 45 6.9 34 161
Fast wake up Power-down mode, all peripherals disable - - 160 260 315 490
Fast wake up Power-down mode, RTC enable and run \% - 161 261 316 492
Ioo_Fwpp HA
Fast wake up Power-down rmuﬁde, WDT/Timer enable and ) vV 162 262 318 | 494
Fast wake up Power-down mode, WDT/Timer/UART/RTC
enable and run, WDT use LIRC, UART/Timer/RTC use \Y \Y, 163 263 320 496
LXT
Note:
1. Crystal used: AURUM XF66RU000032CO0 with a C, of 20 pF for L3 gain level
2. Vpp =AVpp = Vear = 3.3V, LVR17 enabled, POR disabled and BOD disabled.
3. Based on characterization, not tested in production unless otherwise specified.
4. When analog peripheral blocks such as USB, OPA, DAC, ADC and ACMP are ON, an additional power consumption
should be considered.

Table 8.3-6 Chip Current Consumption in Power-down Mode
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8.3.3  On-Chip Peripheral Current Consumption

® The typical values for Ta= 25 °C and Vop = AVbbp = Vear = 3.3 V unless otherwise
specified.

All GPIO pins are set as output high of push pull mode without multi-function.
HCLK is the system clock, ficik = 48 MHz, feciko, 1 = fHelk.

The result value is calculated by measuring the difference of current consumption
between all peripherals clocked off and only one peripheral clocked on.

® The peripheral clock selection keeps reset default setting.

Peripheral Ippl™ Unit
EADC! 0.55
ACMPO1 0.067
PWMO 0.72
PWM1 0.75
BPWMO 0.36
BPWM1 0.39
WDT/WWDT 0.05
QSPI 0.44
SPI/I2S 0.64
UARTO 0.40
UART1 0.34
UART2 0.33
12C0 0.058
mA
12C1 0.087
USCIo 0.28
usCii 0.26
USCI2 0.27
SCO 0.22
0.75 (4 channels)
PSIO0
1.4 (8 channels)

EBI 0.12
TMRO 0.28
TMR1 0.30
TMR2 0.29
TMR3 0.26
RTC 0.046
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USB FS Devicel 1.03
CRC 0.045
PDMA 0.57
FMC 0.43

Note:

1. Guaranteed by characterization results, not tested in production.
When the ADC is turned on, add an additional power consumption per ADC for the analog part.
When the ACMP is turned on, add an additional power consumption per ACMP for the analog part.

P LN

When the USB is turned on, add an additional power consumption per USB for the analog part.

Table 8.3-7 Peripheral Current Consumption

8.3.4 Wakeup Time from Low-Power Modes

The wakeup times given in Table 8.2-1 is measured on a wakeup phase with a 48 MHz HIRC

oscillator.
Symbol Parameter Typ Max Unit
twu_ipLE Wakeup from IDLE mode 5 6 cycles
twu_opol 2 |Wakeup from deep Power-down mode 190 250
twu_neol @ |Wakeup from normal Power-down mode 19 30 s
twu_rweol 2 |Wakeup from fast wake up Power-down mode 12 15
Note:
1. Based on test during characterization, not tested in production.
2. The wakeup times are measured from the wakeup event to the point in which the application code reads the first

Table 8.3-8 Low-power Mode Wakeup Timings
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8.3.5 I/O Current Injection Characteristics

In general, 1/O current injection due to external voltages below Vss or above Vop should be avoided
during normal product operation. However, the analog compoenent of the MCU is most likely to be
affected by the injection current, but it is not easily clarified when abnormal injection accidentally
happens. It is recommended to add a Schottky diode (pin to ground or pin to Vbp) to pins that include
analog function which may potentially injection currents.

Symbol Parameter NEEEINE [PESIIE Unit Test Condition
injection injection
-0 0 Injected current on nReset pins
Injected current on PF2~PF5, PA10,
; ; -0 0 PA11 and PBO~PB15 for analog
Injected current by a I/O Pin mA
I'NJ(P'N) J y input function
5 +5 Injected current on any other 1/O
except analog input pin

Table 8.3-9 I/0O Current Injection Characteristics

8.3.6  1/O DC Characteristics
8.3.6.1  PIN Input Characteristics

Symbol Parameter Min Typ Max Unit Test Conditions
Input low voltage (Schmitt trigger) 0 - 0.3*Vpp
0 - 0.8 VDD =45V
V||_ \Y%
Input low voltage (TTL trigger) 0 - 0.7 Voo =2.7V
0 - 05 VDD = 18 \Y
Input high voltage (Schmitt trigger) 0.7*Vpp - Vob
2 - VDD VDD =55V
V|H V
Input high voltage (TTL trigger) 15 - Voo Vpp =3.3V
0.8 - VDD VDD =18V
V' |Hysteresis voltage of schmitt input - 0.2*Vpp - \Y
1 1 Vss < Vin < Vop,
Open-drain or input only mode
1@ [Input leakage current LA
Voo < Viny < 5V, Open-drain or
-1 - 1 input only mode on any other 5v
tolerance pins
Reu™  |Pull up resistor 45 52 57 kQ
Reo™ |Pull down resistor 45 52 57 kQ
Note:

1. Guaranteed by characterization result, not tested in production.
2. Leakage could be higher than the maximum value, if abnormal injection happens.

Table 8.3-10 I/O Input Characteristics
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8.3.6.2  1/O Output Characteristics

Symbol Parameter Min Typ Max Unit Test Conditions
VDD =45V
-7 -7.75 -9 HA
VIN:(VDD'0-4) \Y
S_ot_Jrce_current for quasi- Vop = 2.7V
bidirectional mode and -7 -7.7 -9 HA
high level Vin=(Vop-0.4) V
Vop =18V
-7 7.6 9 HA o
- VIN:(VDD'0-4) V
ISR,t X
VDD =45V
-5 -8 -10.5 mA
VIN:(VDD'0-4) V
Source current for push- 5 e e mA Vop =2.7V
pull mode and high level ' ' ' Vin=(Vpp-0.4) V
VDD =18V
2.1 -3.2 -4.2 mA
VIN:(VDD'0-4) Vv
VDD =45V
13 20 27 mA
V|N: 04V
- Sinkcurrent for push-pull Vop =27V
rur2
sk mode and low level 8.0 13 175 mA Vin= 0.4 V
VDD =18V
5.0 8 11 mA
V|N= 0.4V
Ciol™ 1/0 pin capacitance - 5 - pF

Note:
1. Guaranteed by characterization result, not tested in production.

2. The Isr and Isk must always respect the abslute maximum current and the sum of 1/0, CPU and peripheral must not
exceed Zlpp and Zlss.

Table 8.3-11 I/0O Output Characteristics
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8.3.6.3 nRESET Input Characteristics

Symbol Parameter Min Typ Max | Unit Test Conditions
ViR Negative going threshold, nRESET - - 0.3*Vpp| V
\mS Positive going threshold, nRESET 0.7*Vpp| - - Y
Rrsti™  |Internal nRESET pull up resistor 45 53 47 kQ
- 24 - Normal run and Idle mode
- 35 - Fast wake up Power-down mode
terl ™ NRESET input filtered pulse time us
- 45 - Power-down mode
- 0.1 - Deep Power-down mode
Note:
Guaranteed by characterization result, not tested in production.
2. ltis recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET pin

Table 8.3-12 nRESET Input Characteristics
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8.4 AC Electrical Characteristics

8.4.1 48 MHz Internal High Speed RC Oscillator (HIRC)
The 48 MHz RC oscillator is calibrated in production.

Symbol. Parameter Min Typ Max Unit Test Conditions
Voo  |Operating voltage 1.75 - 5.5 \%
. Ta=25°C,
Oscillator frequnecy 47.52 48 48.48 MHz
VDD =3.3V
Ta=25°C,
-1 - 1 %
VDD =3.3V
fHRc
Frequency drift over temperarure and| i ob1 ” Ta=-20°C ~ +105 °C,
volatge Vpp =1.75 ~ 5.5V
g ) 2 g % Ta=-40°C ~ +105 °C,
Vpp =1.75 ~ 5.5V
lurcl™  |Operating current - 500 800 HA
. . Ta=-40°C ~ +105 °C,
T2 |Stable time - 14 16 uSs

VDD =1.75~5.5V

Note:
Guaranteed by characterization result, not tested in production.
Guaranteed by design.

Table 8.4-1 48 MHz Internal High Speed RC Oscillator(HIRC) Characteristics
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8.4.2 4 MHz Internal Median Speed RC Oscillator (MIRC)

The 4 MHz RC oscillator is calibrated in production.

Symbol. Parameter Min Typ Max Unit Test Conditions
Voo |Operating voltage 1.75 - 5.5 \%
. Ta=25°C,
Oscillator frequnecy 3.951 | 4.032 | 4.112 MHz
VDD =3.3V
Ta=25°C,
Fure -2 - 2 %
. VDD =3.3V
Frequency drift over temperarure and
volatge Mo o
4080 ) 10 % Ta=-40°C ~ +105 °C,
Vpp = 1.75 ~ 5.5V
Iurc™  |Operating current - - 30 HA
. ) Ta=-40°C ~ +105 °C,
T4 [Stable time - - 24 us

Vpp =1.75 ~ 5.5V

Note:
1. Guaranteed by characterization result, not tested in production.

2. Guaranteed by design.

Table 8.4-2 4 MHz Internal Median Speed RC Oscillator (MIRC) Characteristics
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8.4.3 38.4 kHz Internal Low Speed RC Oscillator (LIRC)

Symbol Parameter MinfH 1 Typ | Max[ | Unit Test Conditions
Vop Operating voltage 1.75 - 5.5 \%
. Ta=25°C,
Oscillator frequnecy - 38.4 - kHz
VDD =3.3V
Ta=25°C,
. -2 - 2 %
FLRC[ 4 Vpp = 3.3V
Frequency drift over temperarure B
and volatge Ta=-40~105°C
-15 - 15 %  |Vop=1.75V~5.5V
Without software calibration
ILre Operating current - 0.85 1.3 HA  |Vpp = 3.3V
. Ta=-40~105°C
Ts Stable time - - 70 uS
Vpp=1.75V~5.5V

Note:
1. Guaranteed by characterization, not tested in production.
2. The 38.4 kHz low speed RC oscillator can be calibrated by user.
3. Guaranteed by design.

Table 8.4-3 38.4 kHz Internal Low Speed RC Oscillator (LIRC) Characteristics
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8.4.4 External 4~32 MHz High Speed Crystal/Ceramic Resonator (HXT) Characteristics

The high-speed external (HXT) clock can be supplied with a 4 to 32 MHz crystal/ceramic resonator
oscillator. All the information given in this secion are based on characterization results obtained with
typical external components. In the application, the external components have to be placed as close
as possible to the XT1_IN and XT1_Out pins and must not be connected to any other devices in order
to minimize output distortion and startup stabilization time. Refer to the crystal resonator manufacturer
for more details on the resonator characteristics (frequency, package, accuracy).

Symbol Parameter Minfd [ Typ | Max Unit Test Conditions
Vob Operating voltage 1.75 - 5.5 \%
Ry Internal feedback resister - 1000 - kQ
fuxt Oscillator frequency 4 - 32 MHz
4 MHz, Gain = L0, C_ = 12.5
- 45 150 pF, ESR = 120Q
8 MHz, Gain=1L1,C_ =125
- 80 250 pF, ESR = 60Q
12 MHz, Gain=12,C_ =125
- 150 | 430 pF, ESR = 25Q
Ihxt Current consumption HA
16 Mhz, Gain=L3,C_ =125
- 230 | 600 pF, ESR = 25Q
24 MHz, Gain=L4,C_ =125
- 280 760 pF, ESR = 25Q
32 MHz, Gain=L7,C_ =125
- 630 | 1550 pF, ESR = 25Q
4 MHz, Gain = L0, C. = 12.5
- 2550 2950 bF, ESR = 1200
8 MHz, Gain = L1, C_ = 12.5
- 900 1250 bF, ESR = 60Q
12 MHz, Gain = L2, C . = 12.5
) 550 850 pF, ESR = 25Q
Ts Stable time us
16 Mhz, Gain=L3,C_ =125
) 400 700 pF, ESR = 25Q
24 MHz, Gain=L4,C_ =125
) 300 650 pF, ESR = 25Q
32 MHz, Gain=L7,C_ =125
) 250 610 pF, ESR = 25Q
Dupxr Duty cycle 40 - 60 %
Vpp Peak-to-peak amplitude - 1.6 - \
Note:
1. Guaranteed by characterization, not tested in production.

Table 8.4-4 External 4~32 MHz High Speed Crystal (HXT) Oscillator

Feb. 08, 2023 Page 219 of 263 Rev 1.03



NnuvoTonN M251/M252 Series

Symbol Parameter Min Typ Max [t Unit Test Conditions

) ) 120 Crystal at 4 MHz, C, = 12.5 pF,
Gain = LO

) ) 60 Crystal at 8 MHz, C, = 12.5 pF,
Gain = L1

) ) o5 Crystal at 12 MHz, C. = 12.5
pF, Gain = L2

Rs Equivalent series resisotr (ESR) Q

) ) 25 Crystal at 16 MHz, C_ = 12.5
pF, Gain = L3

) ) 25 Crystal at 24 MHz, C_ = 12.5
pF, Gain = L4

) ) o5 Crystal at 32 MHz, C, = 12.5
pF, Gain = L7

Note:
1. Guaranteed by characterization, not tested in production.

2. Safety factor (Sy) must be higher than 5 for HXT to determine the oscillator safe operation during the application life. If
Safety factor isn’t enough, the HXT gain need be changed to higher driving level.

-R Rapp +Rs
Sf = —= =
Crystal ESR Rs

Rapp: The value of smallest series resistance preventing the oscillator from starting up successfully. This resistance is
only used to measure Safety factor (Sy) of crystal in engineer stage, not for mass produciton.

XT1_0UT XT1_IN
1M1
FW 0

Table 8.4-5 External 4~32 MHz High Speed Crystal Characteristics

8.4.4.1 Typical Crystal Application Circuits

For C1 and C2, it is recommended to use high-quality external ceramic capacitors in 10 pF ~ 20 pF
range, designed for high-frequency applications, and selected to match the requirements of the crystal
or resonator. The crystal manufacturer typically specifies a load capacitance which is the series
combination of C1 and C2. PCB and MCU pin capacitance must be included (8 pF can be used as a
rough estimate of the combined pin and board capacitance) when sizing C1 and C2.

CRYSTAL C1 Cc2 R1

4 MHz ~ 32 MHz 10 ~ 20 pF 10 ~ 20 pF without
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‘ XT1_OUT XT1_IN ‘

M
Lh

I—

027;|; R1 _i

Figure 8.4-1 Typical Crystal Application Circuit

— C1
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8.4.5 External 4~32 MHz High Speed Clock Input Signal Characteristics

For clock input mode, the HXT oscillator is switched off and XT1_IN is a standard input pin to receive
external clock. The external clock signal has to respect the table below. The characteristics result from
tests performed uses a wavefrom generator.

Symbol Parameter Min 4 Typ Max 1] Unit Test Conditions
External user clock source
frxt_ext 1 - 32 MHz
- frequency
tehex Clock high time 8 - - nS
terex Clock low time 8 - - nS
L ) ) Low (10%) to high level (90%)
teren Clock rise time 10 nS fise time
i 0, 0,
tewe.  |Clock fall time . - 10 ns |High (90%) to low level (10%)
fall time
DUE_HXT Duty CyCle 40 - 60 %
Vin Input high voltage 0.7*Vpp - Vb \Y
Vi Input low voltage Vss - 0.3*Vpp \Y
External

clock source
—»1 XT1_IN

Note:

1. Guaranteed by characterization, not tested in production.

Table 8.4-6 External 4~32 MHz High Speed Clock Input Signal
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8.4.6 External 32.768 kHz Low Speed Crystal/Ceramic Resonator (LXT) Characteristics
for M251xC/M251xD/M252x C/M252xD

The low-speed external (LXT) clock can be supplied with a 32.768 kHz crystal/ceramic resonator
oscillator. All the information given in this secion are based on characterization results obtained with
typical external components. In the application, the external components have to be placed as close
as possible to the X32_OUT and X32_IN pins and must not be connected to any other devices in
order to minimize output distortion and startup stabilization time. Refer to the crystal resonator
manufacturer for more details on the resonator characteristics (frequency, package, accuracy).

Symbol Parameter Mint | Typ |Max ™| Unit Test Conditions
Vpp Operation voltage 1.75 - 5.5 \%
Tixr Temperature range -40 - 105 °C
Ry Internal feedback resistor - 15 - MQ
Fixr Oscillator frequency 32.768 kHz
0.6 20 ESR=35 kQ, C_ = 12.5 pF, Gain =
L1
loxr Current consumption from Vpp - 0.74 25 pA EZSR=70 kQ, C, = 12.5 pF, Gain =
1 30 ESR=70 kQ, C, = 12.5 pF, Gain =
L3
TSixr Stable time - 2 - S
Duixr Duty cycle 30 - 70 %
A Peak-to-peak amplitude - 0.4 - \Y

Note:

1. Guaranteed by characterization, not tested in production.

Table 8.4-7 External 32.768 kHz Low Speed Crystal (LXT) Oscillator

Symbol Parameter Min Typ Max Unit Test Conditions

Rs Equivalnet Series Resisotr(ESR) - 35 70 kQ Crystal at 32.768 kHz

Table 8.4-8 External 32.768 kHz Low Speed Crystal Characteristics

8.4.6.1 Typical Crystal Application Circuits

CRYSTAL C1 Cc2 R1

32.768 kHz, ESR < 70 KQ 5~ 20 pF 5~ 20 pF without
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‘ X32_0uUT X32_IN ‘

Figure 8.4-2 Typical 32.768 kHz Crystal Application Circuit
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8.4.7 External 32.768 kHz Low Speed Crystal/Ceramic Resonator (LXT) Characteristics
for M251XE/M251xG/M252xXE/M252xG

The low-speed external (LXT) clock can be supplied with a 32.768 kHz crystal/ceramic resonator
oscillator. All the information given in this secion are based on characterization results obtained with
typical external components. In the application, the external components have to be placed as close
as possible to the X32_OUT and X32_IN pins and must not be connected to any other devices in
order to minimize output distortion and startup stabilization time. Refer to the crystal resonator
manufacturer for more details on the resonator characteristics (frequency, package, accuracy).

Symbol Parameter Mint9 | Typ | Max ™ | Unit Test Conditions
Vpat Operation voltage 1.75 - 5.5 Y
Tixr Temperature range -40 - 105 °C
Ry Internal feedback resistor - 15 - MQ
Fixr Oscillator frequency 32.768 kHz
) 0.76 5 ESR=35 kQ, C, = 12.5 pF, Gain =
L3
) 0.87 53 ESR=35 kQ, C_ = 12.5 pF, Gain =
L4
) 0.97 5.55 ESR=35 kQ, C_ = 12.5 pF, Gain =
L5
i 14 6.4 ESR=70 kQ, C, = 12.5 pF, Gain =
L6
} Lf 75 ESR=70 kQ, C, = 12.5 pF, Gain =
L7
TSuxt Stable time - 2 - S
Duxr |Duty cycle 30 - 70 %
Vop Peak-to-peak amplitude - 0.3 - \Y

Note:
1. Guaranteed by characterization, not tested in production.

Table 8.4-9 External 32.768 kHz Low Speed Crystal (LXT) Oscillator

Symbol Parameter Min Typ Max Unit Test Conditions

Rs Equivalnet Series Resisotr(ESR) - 35 70 kQ Crystal at 32.768 kHz

Table 8.4-10 External 32.768 kHz Low Speed Crystal Characteristics

8.4.7.1 Typical Crystal Application Circuits

CRYSTAL C1 Cc2 R1

32.768 kHz, ESR <70 KQ 5~ 20 pF 5~ 20 pF without
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X32_0OUT X32_IN

n

Figure 8.4-3 Typical 32.768 kHz Crystal Application Circuit

8.4.8 External 32.768 kHz Low Speed Clock Input Signal Characteristics

For clock input mode the LXT oscillator is switched off and X32_IN is a standard input pin to receive
external clock. The external clock signal has to respect the table below. The characteristics result from
tests performed uses a wavefrom generator.

Symbol Parameter Min 1 Typ Max I [ Unit Test Conditions
fixt_ext External clock source frequency - 32.768 - kHz
tcHex Clock high time 450 - - nS
terex Clock low time 450 - - nS
teien Clock rise time ) } 50 ns Low (10%) to high level (90%)
rise time
terel Clock fall time ) } 50 ns High (90%) to low level (10%) fall
time
DUE_LXT Duty CyCIe 30 - 70 %
Xin_VIH [LXT input pin input high voltage 0.7*Vpp - Vop \% Vgar = Vop
Xin_VIL [LXT input pin input low voltage Vss - 0.3*Vpp Vv Vgar = Vop
External
clock source
—»01 X32_IN

JUUL

— lfoper. ————P

teHeL

Note:
1. Guaranteed by design, not tested in production.

Table 8.4-11 External 32.768 kHz Low Speed Clock Input Signal
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8.49 PLL Characteristics

Symbol Parameter Minl Typ Max!t Unit Test Conditions
oL in PLL input clock 4 - 24 MHz
fPLL out PLL multiplier output clock 16 - 100 MHz
fPLL - PLL reference clock 4 - 8 MHz
fPLL veo PLL voltage controlled oscillator 64 - 100 MHz
T PLL locking time - - 100 uSs
Jittert2 Cycle-to-cycle Jitter - - 500 pS
- f -
Ioo Power consumption - 1 2 mA  [Voo =5.5V at feri veo = 100
MHz

Note:
1. Guaranteed by characterization, not tested in production
2. Guaranteed by design, not tested in production

Table 8.4-12 PLL Characteristics
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8.4.10 1/O AC Characteristics

Symbol Parameter Typ. | MaxU. | Unit Test Conditions[
- 6.5 Cl_ =30 pF, VDD >=45V
- 4.5 CL=10pF, Vpp>=4.5V
Output high (90%) to low level (10%) fall time ) 10 CL=30pF, Vop >= 2.7V
(Normal Slew Rate) . 7 CL= 10 pF, Voo >= 2.7V
- 16.5 CL=30pF, Vpp >= 1.8V
- 115 C.=10pF, Vpp >=1.8V
tf(lo)out nS
- 5 CL =30 pF, Vpp >=4.5V
- 35 CL=10pF, Vpp>=4.5V
Output high (90%) to low level (10%) fall time ) 8 CL=30pF, Vop >= 2.7V
(High Slew Rate) - 5 C. =10 pF, Vop >= 2.7V
- 12.5 CL=30pF, Vpp>=1.8V
- 8 CL =10 pF, Vpp >= 1.8V
- 7.5 CL =30 pF, Vpp >=4.5V
- 5 CL =10 pF, VDD >=45V
Output low (10%) to high level (90%) rise time ) 12 < CL=30pF, Vop >=2.7V
n
(Normal Slew Rate) - 8 CL=10 pF, Vop >= 2.7V
- 20.5 CL=30pF, Vpp>=1.8V
- 13.5 CL =10 pF, Vpp >= 1.8V
tr(IO)out
- 6.5 CL =30 pF, Vpp >=4.5V
- 4.5 CL=10pF, Vpp>=45V
Output low (10%) to high level (90%) rise time ) 10 < CL=30pF, Vop >=2.7V
. n
(High Slew Rate) R 6.5 CL=10 pF, Vop >= 2.7V
- 18 CL=30pF, Vpp>=1.8V
- 10.5 CL =10 pF, Vpp >= 1.8V
- 47 CL =30 pF, Vpp >=4.5V
- 70 C|_ =10 pF, Vpp >=4.5V
. |/O maximum frequency

fmaxgojout™! - 30 MHz |C_ =30 pF, Vpp >=2.7V

(Normal Slew Rate)
- 44 CL=10pF, Vpp>=2.7V
- 18 CL=30pF, Vpp>=1.8V
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- 26 CL =10 pF, Vpp >= 1.8V
- 55 CL =30 pF, Vpp >=4.5V
- 80 C|_ =10 pF, VDD >=45V
1/0 maximum frequency i 36 M CL=30pF, Vop >=2.7V
. z
(High Slew Rate) - 56 CL=10pF, Vpp >=2.7V
- 21 CL=30pF, Vpp>=1.8V
- 35 CL=10pF, Vpp>=1.8V
277 C.=30 pF, Vpp = 3.3V,
' fuopou = 24 MHz
119 CL =10 pF, Vpp = 3.3 V,
' fuopout = 24 MHz
Ipiol™ 1/0 dynamic current consumption mA
0.69 ) CL=30pF, Vpp =3.3V,
f(IO)out =6 MHz
0.3 C. =10 pF, Vop =3.3V,

f(IO)out =6 MHz

Note:
1. Guaranteed by characterization result, not tested in production.

2. C_ is a external capacitive load to simulate PCB and device loading.
2

3. The maximum frequency is defined by f,.x = TR
fTir

4. The 1/0 dynamic current consumption is defined by Iy, = Vpp X fio X (Cio + Cp)

Table 8.4-13 I/O AC Characteristics
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8.5 Analog Characteristics

8.5.1 LDO
Symbol Parameter Min Typ Max Unit Test Condition
Vop Power supply 1.75 - 55 \%
Vibo QOutput voltage - 15 - \%
Ta Temperature -40 - 105 °C
Note:
1. It is recommended a 0.1uF bypass capacitor is connected between Vpp and the closest Vss pin of the device.
2. For ensuring power stability, a 1uF capacitor must be connected between LDO_CAP pin and the closest Vss pin of the
device.
3. Vipo is only used to supply internal power.

8.5.2 Reset and Power Control Block Characteristics

The parameters in the table below are derived from tests performed under ambient temperature.

Symbol Parameter Min Typ Max Unit Test Conditions
lporl™ POR operating current - 70 100 HA AVpp = 5.5V
Ivel™ LVR operating current - 0.3 3 AVpp = 5.5V
lgopt™ BOD operating current i 40 60 AVpp = 5.5V, Normal
mode
) 3 5 AVpp = 5.5V, Low
Power mode
Vpor POR reset voltage 1.40 15 1.65 \% -
Vivr LVR reset voltage 1.55 1.6 1.7
Vsop BOD brown-out detect voltage 1.70 1.80 1.90 BODVL =1
(Falling edge) 1.90 2.00 2.10 BODVL = 2
2.30 2.40 2.50 BODVL =3
2.60 2.70 2.80 BODVL =4
2.90 3.00 3.10 BODVL =5
3.60 3.70 3.80 BODVL =6
4.25 4.40 4.50 BODVL =7
BOD brown-out detect voltage 1.76 1.88 2.00 BODVL =1
(Rising edge) 1.96 2.08 2.20 BODVL = 2
2.36 2.48 2.60 BODVL =3
2.66 2.78 2.90 BODVL =4
2.96 3.08 3.20 BODVL =5
3.66 3.78 3.90 BODVL =6
4.31 4.48 4.60 BODVL =7
Twr su™ | LVR startup time - 200 2000 uSs -
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Twrre'™ | LVR respond time - 20 50 -
TBOD_SU[*l] BOD startup time - 1000 2000 -
Teoo_ rel™ | BOD respond time Normal mode
- 1 2 BODDGSEL =3
fHCLK =48 MHz
- 1000 30000 Low Power mode
Ryopr!™ Vpp rise time rate 10 - 20000 uS/V POR Enabled
RVDDF[*]-] Vop fall time rate 10 - - POR Enabled
250 - - LVR Enabled
BOD Enabled with
Normal mode
10 ) ) BODDGSEL =3
fHCLK =48 MHz
Note:
1. Guaranteed by characterization, not tested in production.
2. Design for specified applcaiton.

Table 8.5-1 Reset and Power Control Unit

VDD

RVDDR RVDDF

Veob
LVR
Vpor

Time

Figure 8.5-1 Power Ramp Up/Down Condition
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8.5.3 12-bit SAR Analog to Digital Converter (ADC)

Symbol Parameter Min Typ Max Unit Test Conditions
Ta Temperature -40 - 105 °C
AVpp Analog operating voltage 1.75 - 5.5 Vo Voo =AYy
Vrer Reference voltage 1.75 - AVpp \%
Vin ADC channel input voltage 0 - Vrer \%

) AVDD = VDD :VREF =33V
LapcY ADC Operating current (AVpp + Vger ) 1000 } WA |Faoc = 16 MHZ

current)
Teon =22 * Tapc
Nr Resolution 12 Bit
Faoc!™
ADC Clock frequency 4 - 16 MHz
— ) Tswe = (EXTSMPT(EADC_SCTL
Tsmp Sampling Time 1 256 1/Fapc X[31:24]) + 1) * Taoe
Tconv Conversion time 22 - 277 1/FADC Tconw = Tswp + 21 * Tapc
Fsps = Faoc / Tconv
Fses™  [Sampling Rate 250 - 730 | kSPS |EXTSMPT(ADC_ESMPCTL[7:0])
=0
Ten Enable to ready time 32 - - uS
Vrer = AVpp, Rex = 50Q
_3 B +3 LSB REF DD EX
except TSSOP20 and TSSOP28
INLFY Integral Non-Linearity Error
Vrer = AVpp, Rex = 50Q
-TBD +TBD LSB REF DD EX
TSSOP20 and TSSOP28
Vger = AVpp, Rex = 50Q
-1 - +3 LSB
except TSSOP20 and TSSOP28
DNLIY Differential Non-Linearity Error
Vrer = AVpp, Rex = 50Q
TBD | - +TBD | Ls | & TP T
TSSOP20 and TSSOP28
Vrer = AVpp, Rex = 50Q
-6 _ +6 LSB REF DD EX
except TSSOP20 and TSSOP28
EglY Gain error
Vrer = AVpp, Rex = 50Q
tBD| - | +TBD | LsB | & TP
TSSOP20 and TSSOP28
3 ) +3 LSB Vger = AVpp, Rex = 50Q
except TSSOP20 and TSSOP28
Eol: Offset error
Vrer = AVpp, Rex = 50Q
-TBD - +TBD LSB
TSSOP20 and TSSOP28
EA[*I] Absolute Error 15 ) +6.5 LSB Vrer = AVpp, Rex = 50Q
except TSSOP20 and TSSOP28
Vrer = AVpp, Rex = 50Q
TBD | - +TBD | LsB | o P
TSSOP20 and TSSOP28
ENOB'  |Effective number of bits 10 - - bits  |Fapc = 16 MHz
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Symbol Parameter Min | Typ Max Unit Test Conditions
SINAD'  |Signal-to-noise and distortion ratio - 64 - AVop = Vop = Vrer = 3.3 V
Input Frequency = 10 kHz
1) e i . .
SNR Signal-to-noise ratio 64 dB Ta=25°C
THDM Total harmonic distortion - -65 -
(o Internal Capacitance - 26 30 pF
R Internal Switch Resistance - 0.5 - kQ
Rex™ External input impedance - - 33 kQ
Note:

Guaranteed by characterization result, not tested in production.

Rex max formula is used to determine the maximum external impedance allowed for 1/4 LSB error. N = 12 (based on
12-bit resoluton) and k is the number of sampling clocks (Tswp). Cex represents the capacitance of PCB and pad and
is combined with Rex into a low-pass filter. Once the Rex and Cex values are too large, it is possible to filter the real
signal and reduce the ADC accuracy.

k
fape X (Ciy + Cgx) X In(2V+2)

Table 8.5-2 ADC Characteristics

REX < RIN

REX EADC_C HX R|N

I Cex YIN

12-bit
Converter

L

CIN

T

Note: Injection current is a important topic of ADC accuracy. Injecting current on any analog input pins
should be avoided to protect the conversion being performed on another analog input. It is
recommended to add Schottky diodes (pin to ground and pin to power) to analog pins which may
potentially inject currents.
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Er (Full scale error) = Eq + Eg
Gain Error  Offset Error
A
09F- ———————-—-— - —  — - — - ———
4094
4093
4092
7 L Ideal transfer curve
6
ADC y
output 5 7 7 Actual transfer curve
code Vs Vs
4 P A
/ /
3 L ~ s /
Y / /
2 7 DNL
P e |
1= 1LSB
/
LA | | | | [ | | | | >
|<_>| . 4095
Analog input voltage
Offset Error (LSB)
Eo

Note: The INL is the peak difference between the transition point of the steps of the calibrated transfer
curve and the ideal transfer curve. A calibrated transfer curve means it has calibrated the offset and
gain error from the actual transfer curve.
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The maximum values are obtained for Vpp = 5.5 V and maximum

NnuvoTonN

Analog Comparator Controller (ACMP)

values for Ta= 25 °C and Vop = 3.3 V unless otherwise specified.

M251/M252 Series

ambient temperature (Ta), and the typical

Symbol Parameter Min | Typ | Max | Unit Test Conditions
AV, Analog supply voltage 1.75 - 55 | V |Vop=AVpp
Ta Temperature -40 - 105 | °C
- 38 90 MODESEL =11
- 10 30 MODESEL =10
Lol ACMP operating current LA
- 3 10 MODESEL =01
- 1.2 6 MODESEL = 00
Veul@ Input common mode voltage range 0.1 A:ng A(\)/DlD
Vpl2 Differential input voltage sensitivity - 10 - mV [Hysteresis disable (HYSSEL = 00)
Votset’? Input offset voltage - 110 | 20 | mV |Hysteresis disable (HYSSEL = 00)
- 10 20 HYSSEL =01
Vpysl? Hysteresis window - 20 40 | mV |HYSSEL =10
- 30 60 HYSSEL =11
ALY DC voltage Gain 43 70 - dB
- 175 | 250 MODESEL =11
- 350 | 600 MODESEL =10
T4 Propagation delay nS
- 700 | 2000 MODESEL =01
- 1400 | 4500 MODESEL = 00
Tsetup'? Setup time - ZSTC; " 45ch, "l us
Acr? CRV output voltage -5 - 5 % [AVpp x (1/6+CRVCTL/24)
Rerul? Unit resistor value - 47 - kQ
Iop_crv™? Operating current - 30 [ 120 | pA
Note:
1. Guaranteed by design, not tested in production.
2. Guaranteed by characteristic, not tested in production.

Table 8.5-3 ACMP Characteristics
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8.5.5 Digital to Analog Converter (DAC)

The maximum values are obtained for Vop = 5.5 V and maximum ambient temperature (Ta), and the typical
values for Ta= 25 °C and Vpp = 3.3 V unless otherwise specified.

Symbol Parameter Min Typ Max | Unit Test Condition
AV,  |Analog supply voltage 25 - 55 \% -
Nr Resolution 12 bit -
Veer  [Reference supply voltage 1.65 - AV V| Ve SAY,

- - +1 LSB | 12-bit mode
DNLI2 [Differential non-linearity error

- - +0.5 |LSB | 8-bit mode

- - +2 LSB | 12-bit mode
INLI?  [Integral non-linearity error

- - +0.5 |LSB | 8-bit mode

12-bit mode
- - +25 | LSB
DACOUT buffer ON
OEla  [Offset Error 12-bit mode
- - +5 LSB

DACOUT buffer OFF

- - +2 LSB | 8-bit mode

12-bit mode
- - 20 |LSB
DACOUT buffer ON
GEr2  |Gain Error 12-bit mode
- - 4 | LSB

DACOUT buffer OFF

- - +2 LSB | 8-bit mode

12-bit mode
- - +8 LSB
DACOUT buffer ON
AE2  |Absolute Error 12-bit mode
- - +4 LSB

DACOUT buffer OFF

- - +2 LSB | 8-bit mode

- Monotonic 10-bit guaranteed - -
0.2 . | AVe-| \, | DACOUT buffer ON
0.2
Vo' |Output Voltage
Vrer - DACOUT buffer OFF
* N
1*LSB g |V
Rioan!21® [Resistive load 5 - - kQ | DACOUT buffer ON
Ro?  |Output impedance - 8 20 kQ | DACOUT buffer OFF
Croan! 2 |Capacitive load - - 50 pF -
. AV, = 55V, no load, lowest code]
Ioac_avon'? [DAC operating current on AVpp supply - 340 | 550 | pA e ’ oW

(0x000)
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AVDD = 5.5V, no load, middle code]
(0x800)

Vrer =5.5V, no load, middle code]

Ipac_vrer2l [DAC operating current on Veer supply - - 280 pA (0x800)

Full scale: for a 12-bit input code
transition between the lowest and the
T2 [Settling Time R 3 4 us highest input codes when DAC_OUT]
reaches final value +/-1 LSB,

CLOAD < SOpF, Rioap 2 5kQ

Max. frequency for a correct
Fs Update Rate - - 1 Msps | DAC_OUT change from core i to}
|+lLSB, CLOADS SOpF, Rioap 2 5kQ

Wakeup time from OFF state. Input]

i code between lowest and highest
Twakevr  [Wake-up Time - 9 15 MS | possible codes.

DAC clock source = 1IMHz

PSRRI |Power Supply Rejection Ratio - -60 -40 | dB | No Rioap, Croan = 50pF
Note:
1. Guaranteed by design, not tested in production
2. Guaranteed by characteristic, not tested in production.
3. Resistive load between DACOUT and AVss.
4. Capacitive load at DACOUT pin.

Table 8.5-4 DAC Characteristics
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8.5.6 OP Amplifier (OPA)

The maximum values are obtained for Voo = 5.5 V and maximum ambient temperature (Ta), and the
typical values for Ta = 25 °C and Vop = 3.3 V unless otherwise specified.

Symbol Parameter Min Typ Max Unit Test Condition
AVpp  |Analog supply voltage 25 - 5.5 Y
Ta ITemperature -40 - 105 °C
lopa OPA operating current - 500 1400 pA
Ve [Common mode input range 0.1 - AVpp-0.1| V
Vost?  |Output Saturation Voltage 0.1 - AVpp-0.1| V |Rioan =4 KQ
IAfter Offset voltage calibration
- +1 +3 mVv
VCM:AVDD/Z
Voreserol? [Input offset voltage
IAfter Offset voltage calibration
- +1 5 mVv
VCM=O.1 ~ AVDD -0.1
CMRR!'Y (Common Mode Rejection Ratio - 89 - dB |AVpp=3.3V, Vcu=AVpp/2
PSRRI |Power Supply Rejection Ratio - 120 - dB  |AVpp=3.3V, Ven=AVpp/2
GBWI  [Bandwidth - 5 - MHz |AVpp=3.3V, Vcu=AVpp/2
SR [Slew rate - 7.5 - V/uS [Rioao = 4 KQ, Cronp = 50pF
AOMY  |Open loop gain - 91 - dB
PMI  |Phase Margin 4 63 - degree|AVpp=3.3V, Veu=AVpp/2
GMI  |Gain Margin - TBD - dB
Twacewr'? [Wake up time from disable state - 2 20 us
Rioan!?  |Resistive load 4 - - kQ
Croan'?  [Capacitive load - - 50 pF
Note:
1. Guaranteed by design, not tested in production
2. Guaranteed by characteristic, not tested in production.

Table 8.5-5 OPA Characteristics
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8.5.7 Internal Voltage Reference

The maximum values are obtained for Voo = 5.5 V and maximum ambient temperature (Ta), and the
typical values for Ta= 25 °C and Vop = 3.3 V unless otherwise specified.

Symbol Parameter Min Typ Max | Unit Test Condition
1.49 1.536 1.59 IAVpp >=2.0V
1.98 2.048 2.11 AVpp >= 2.4V
Vrer_ nt | Internal reference voltage 248 | 2560 | 2.64 Vv AVpp>=29V
297 | 3.072 | 3.17 AVpp >= 3.4V
3.97 4.096 4.22 AVpp >=4.5V

) 05 0.8 msS C. =4.7 uF, Vger initial=0V, Preload is

enabled.
CL =4.7 uF, Vger initial=5.5V, Preload ig
. 9.3 13 mMS  lenabled.
T U Stable time
C. =1 uF, Vger initial=0V, Preload ig
) 24 180 1S enabled.
C. =1 uF, Vger initial=5.5V, Preload is|
) 2 26 mS  lenabled.
lveer_wt'™ | Internal Veer Operating curren - - 1 mA
Note:

1. Guaranteed by characterization, not tested in production.

Table 8.5-6 Internal Voltage Reference Characteristics

f_[] VRer

1uF

Note: Vrer inT is only supported while package includes Vrer pin with external capacitor.

Figure 8.5-2 Typical Connection with Internal Voltage Reference
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8.5.8 Temperature Sensor

M251/M252 Series

The maximum values are obtained for Voo = 5.5 V and maximum ambient temperature (Ta), and the
typical values for Ta= 25 °C and Vop = 3.3 V unless otherwise specified.

Symbol Parameter Min Typ Max | Unit Test Condition
Vremp os'™ | Temperature sensor offset voltage 690 720 750 | mv [Ta=0°C
Tl Temperature Coefficient -1.74 | -1.83 -1.9 |mv/eC
lewe™ | Operating current - 16 30 HA
Note:

1. Guaranteed by characterization, not tested in production

2. Guaranteed by design, not tested in production

3. Viewe (MV) = Tc (MV/°C) x Temperature (°C) + Vrewp_os (MV)

Table 8.5-7 Temperature Sensor Characteristics
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8.6 Communications Characteristics

8.6.1  SPI Dynamic Characteristics

Specificaitons™ Test Conditions
Symbol Parameter
Min Typ Max Unit
- - 24 45V <Vpp<55V,CL=30pF
I:SPICLK
SPI clock frequency - - 24 MHz 27V <Vpps55V,C.=30pF
1/ Tspicik
- - 16 1.8V <Vpp=55V,C =30pF
terkn Clock output High time Tspicik/ 2 ns
toke Clock output Low time Tspicik/ 2 ns
tos Data input setup time 2 - - nS
ton Data input hold time 4 - - nS
- - 45 nS 45V <Vpp<55V,CL=30pF
tv Data output valid time - - 4.5 nS 27V<Vpps55V,C.=30pF
- - 45 nS 1.8 V<Vpp£5.5V,CL=30pF
Note:
1. Guaranteed by design.

Table 8.6-1 SPI Master Mode Characteristics

|<—tCLKH—>|<—tCLKL—>|

CLKP=0 / \—/T

SPICLK

= \ f \ / \

CLKP=1 t
_’I

MOSI >< Data Valid y Data Valid ><

CLKP=0, TX_NEG=1, RX_NEG=0

tDs,—>|<—tDH or
CLKP=1, TX_NEG=0, RX_NEG=1
MISO X Data Valid Data Valid
_'It
MOSI Y Data Valid X Data Valid ><
CLKP=0, TX_NEG=0, RX_NEG=1
1 t or
Bs oH CLKP=1, TX_NEG=1, RX_NEG=0
MISO Data Valid Data Valid ><

Figure 8.6-1 SPI Master Mode Timing Diagram
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Specificaitons!™ Test Conditions
Symbol Parameter
Min Typ Max Unit
- - 11.2 45V <Vpp<55V,CL=230pF
I:SPICLK
SPI clock frequency - - 8.8 MHz 27V <Vpps55V,CL=30pF
1/ Tspicik
- - 4.6 1.8 V<Vpp<55V,CL=230pF
towkn Clock output High time Tspicik/ 2 ns
toke Clock output Low time Tspick/ 2 nS
1
TspicLk - - 45V <Vpps55V,CL=30pF
+2ns
1
tss Slave select setup time TspicLk - - nS 27V <Vpp<55V,CL=30pF
+2ns
1
TspicLk - - 1.8 V<Vpp<5.5V,CL=230pF
+3ns
. 1
tsn Slave select hold time T - - nsS
SPICLK
tos Data input setup time 15 - - nS
ton Data input hold time 3.5 - - nS
- - 35 45V <Vpp<55V,CL=230pF
ty Data output valid time - - 42 nsS 27V <Vpps55V,CL=30pF
- - 74 1.8 V=Vpp<55V,CL=230pF
Note:
1. Guaranteed by design.

Table 8.6-2 SPI Slave Mode Characteristics
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|
SSACTPOL=1 | \
|

|t
SPI SS « 5 — ty—

| |
SSACTPOL=0 * : (
[ [
CLKPOL=0 | |<_tCLKH_>|<_tCLKL_>‘ |
TXNEG=1 | - I
RXNEG=0 | ,{ I\ /l \ ,{ \
SPI Clock I I I
CLKPOL=1| '
TXNEG=0 , | | | ]
|

<

RXNEG=1

SPI data output Data Valid X Data Valid X

(SPI_MISO) L
tDsl T [
r—*— toH |_’| |
SPI data input _ ' ——
(SPI_MOSI) Data Valid X Data Valid X B

|
SSACTPOL=1 *
PLETN

SSACTPOL=0

I

CLKPOL=0 | |<_tCLKH_>'<_tCLKL_>' : I
TXNEG=0 | | == I
RXNEG=1 | '

SPI Clock | ' | ' ! |

CLKPOL=1, )

TXNEG=1 /I

SPI SS

iy

RXNEG=0 | 1
|

SPI data output ( X ) X _
(SPI_MISO) | Data ValldI IData Valid _
t
Ta—— .
SPI data input X _ X . ——
(SPI_MOSI) Data Valid Data Valid o

Figure 8.6-2 SPI Slave Mode Timing Diagram
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8.6.2  SPI - I1°S Dynamic Characteristics

Symbol Parameter Min U4 Max [ Unit Test Conditions

2 H H -
bk IS clock high time 80 Master focik = 48 MHz, data: 24 bits, audio
twickL) I2S clock low time 80 - frequency = 128 kHz
tuws) WS valid time 2 6 Master mode

nS

thows) WS hold time 2 - Master mode
tsuws) WS setup time 24 - Slave mode
thows) WS hold time 0 - Slave mode

5 ;
DUCYiscry I°S slave input clock duty 30 70 % Slave mode

cycle
tsusp_mRr) 10 - Master receiver

Data input setup time
tsusp_sry 7 - Slave receiver
th(sp_mRr) 7 - Master receiver

Data input hold time
th(sp_sr) 4 - Slave receiver

nS
tu(sp_sT) Data output valid time - 25 Slave transmitter (after enable edge)
thsp_sT) Data output hold time 4 - Slave transmitter (after enable edge)
tu(sp_mm) Data output valid time - 4 Master transmitter (after enable edge)
thsp_mm) Data output hold time 0 - Master transmitter (after enable edge)
Note:
1. Guaranteed by design.

Table 8.6-3 12S Characteristics

CPOL =0 _/_\_/_\ \ /

tu(CKH) «—»
o /\

CK output

:
TR S

CPOL=1
- > t,(CKL) —» th(WS)
wSoutput — N___ O
t(SD_ST) t,(SD_ST)
SDyansmit X LSB transmit® X MSB transmit Bitn transmit LSB transmit

to(SD_MR) t(SD_MR)
SDreceive X LSB receive® MSB receive Bitn receive LSB receive

Figure 8.6-3 IS Master Mode Timing Diagram
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CPOL=0 _/_\_//_\_/
CPOL=1 \ /_\_/ \

t,(CKH)

wsinput — N___
too(WS) }—» t,(SD_ST) t,(SD_ST)
SDyransmit X LSB transmit® X MSB transmit Bitn transmit LSB transmit

t.(SD_SR) t(SD_SR)
SDreceive X LSB receive® MSB receive Bitn receive x LSB receive

Figure 8.6-4 IS Slave Mode Timing Diagram

CK Input

tw(CKL) —> tn(WS)

A
Y

>

T
/NS
=
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8.6.3  I12C Dynamic Characteristics
Symbol Parameter Standard Modet? Fast Model!Il?] Unit
Min Max Min Max
tLow SCL low period 4.7 - 1.3 - uSs
thicH SCL high period 4 - 0.6 - us
tsu; stA Repeated START condition setup time 4.7 - 0.6 - uSs
thp: sTA START condition hold time 4 - 0.6 - us
tsu: sto STOP condition setup time 4 - 0.6 - us
taur Bus free time 4,78 - 1.28 - us
tsu:paT Data setup time 250 - 100 - nS
tHp;pAT Data hold time o 3.458! o“ 0.8%! us
tr SCL/SDA rise time - 1000 20+0.1C, 300 nS
t SCL/SDA fall time - 300 - 300 ns
Cy Capacitive load for each bus line - 400 - 400 pF
Note:
Guaranteed by characteristic, not tested in production
HCLK must be higher than 2 MHz to achieve the maximum standard mode 12C frequency. It must be higher than 8
MHz to achieve the maximum fast mode 12C frequency.
3. I2)C controller must be retriggered immediately at slave mode after receiving STOP condition.
4. The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the undefined
region of the falling edge of SCL.
5. The maximum hold time of the Start condition has only to be met if the interface does not stretch the low period of
SCL signal.
Table 8.6-4 I2C Characteristics
Repeated
STOP START START STOP
SDA
taur -
SCL
thp:sTA tooar tsupaT tsu;sTo

Figure 8.6-5 I°C Timing Diagram
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8.6.4 USCI - SPI Dynamic Characteristics

Symbol Parameter Min [ Typ Max!™ | Unit Test Conditions
- - 24 45V <Vpps55V,C =30pF
I:SPICLK
SPI clock frequency - - 24 MHz 27V <Vpps55V,C.=30pF
1/ Tspicik
- - 16 1.8 V=Vpps55V,C =30pF
teikn Clock output High time Tspicik/ 2 nS
towe Clock output Low time Tspicik/ 2 ns
tos Data input setup time 2 - - nS
ton Data input hold time 4 - - nS
- - 9 nS 45V <Vpp<55V,CL=30pF
tv Data output valid time - - 9 nS 27V<Vpps55V,C.=30pF
- - 8.5 nS 1.8 V<Vpp<55V,C =30pF
Note:
1. Guaranteed by design.

Table 8.6-5 USCI-SPI Master Mode Characteristics

|<—tCLKH—>|<—tCLKL—>|

CLKP=0 / \—/T
CLKP=1 \ / \ / \
ta Valid

_.It
MOSI >< Data Valid y Dk ><
CLKP=0, TX_NEG=1, RX_NEG=0

tDs.—>|<—tDH or
CLKP=1, TX_NEG=0, RX_NEG=1
MISO X Data Valid Data Valid

SPICLK

_'It
MOSI Y Data Valid X Data Valid ><
CLKP=0, TX_NEG=0, RX_NEG=1
1 t or
Bs oH CLKP=1, TX_NEG=1, RX_NEG=0
MISO Data Valid Data Valid ><

Figure 8.6-6 USCI-SPI Master Mode Timing Diagram
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Symbol Parameter Min 4 Typ Max I | Unit Test Conditions
- - 6.3 45V <Vpp <55V, CL=30pF
FspicLi
SPI clock frequency - - 5.6 MHz 27V<Vpps55V,CL=30pF
1/ Tspicik
- - 4.2 1.8 V<Vpp<55V,CL=30pF
toikn Clock output High time Tspicik/ 2 ns
toke Clock output Low time Tspick/ 2 nS
1
Tspicik - - 45V <Vpp<55V,CL=30pF
+2ns
1
tss Slave select setup time TspicLk - - nS 27V<Vpp£55V,CL=30pF
+2ns
1
TspicLk - - 1.8 V<Vpp5.5V,CL=30pF
+3ns
) 1
tsn Slave select hold time T - - nS
SPICLK
tos Data input setup time 2 - - nS
ton Data input hold time 4 - - nS
- - 79 45V <Vpp<55V,CL=30pF
tv Data output valid time - - 88 nS 27V <Vpps55V,CL=30pF
- - 117 1.8 V<Vpp£5.5V,CL=30pF
Note:
1. Guaranteed by design.

Table 8.6-6 USCI-SPI Slave Mode Characteristics
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|
SSACTPOL=1 | \
|

|t
SPI SS « 5 — ty—

| |
SSACTPOL=0 * : (
[ [
CLKPOL=0 | |<_tCLKH_>|<_tCLKL_>‘ |
TXNEG=1 | - I
RXNEG=0 | ,{ I\ /l \ ,{ \
SPI Clock I I I
CLKPOL=1| '
TXNEG=0 , | | | ]
|

<

RXNEG=1

SPI data output Data Valid X Data Valid X

(SPI_MISO) L
tDsl T [
r—*— toH |_’| |
SPI data input _ ' ——
(SPI_MOSI) Data Valid X Data Valid X B

|
SSACTPOL=1 *
PLETN

SSACTPOL=0

I

CLKPOL=0 | |<_tCLKH_>'<_tCLKL_>' : I
TXNEG=0 | | == I
RXNEG=1 | '

SPI Clock | ' | ' ! |

CLKPOL=1, )

TXNEG=1 /I

SPI SS

iy

RXNEG=0 | 1
|

SPI data output ( X ) X _
(SPI_MISO) | Data ValldI IData Valid _
t
Ta—— .
SPI data input X _ X . ——
(SPI_MOSI) Data Valid Data Valid o

Figure 8.6-7 USCI-SPI Slave Mode Timing Diagram
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8.6.5 USCI-I’C Dynamic Characteristics
Symbol Parameter Standard Modet? Fast Model!Il?] Unit
Min Max Min Max
tLow SCL low period 4.7 - 1.3 - uSs
thicH SCL high period 4 - 0.6 - us
tsu; stA Repeated START condition setup time 4.7 - 0.6 - uSs
thp: sTA START condition hold time 4 - 0.6 - us
tsu: sto STOP condition setup time 4 - 0.6 - us
taur Bus free time 4,78 - 1.28 - us
tsu:paT Data setup time 250 - 100 - nS
tHp;pAT Data hold time o 3.458! o“ 0.8%! us
tr SCL/SDA rise time - 1000 20+0.1C, 300 nS
t SCL/SDA fall time - 300 - 300 ns
Cy Capacitive load for each bus line - 400 - 400 pF
Note:
Guaranteed by characteristic, not tested in production
HCLK must be higher than 2 MHz to achieve the maximum standard mode 12C frequency. It must be higher than 8
MHz to achieve the maximum fast mode 12C frequency.
3. 12C controller must be retriggered immediately at slave mode after receiving STOP condition.
4. The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the undefined
region of the falling edge of SCL.
5. The maximum hold time of the Start condition has only to be met if the interface does not stretch the low period of
SCL signal.
Table 8.6-7 USCI-I2C Characteristics
Repeated
STOP START START STOP
SDA
taur T
SCL
thp:sTA tooar tsupaT tsu;sTo

Figure 8.6-8 USCI-I?°C Timing Diagram
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8.6.6 USB Characteristics
8.6.6.1 USB Full-Speed Characteristics

Symbol Parameter Min 4 Typ Max 1 Unit Test Conditions
Veus UsB fl_JII speed transceiver a4 } 595 v }
operating voltage
Vopsdl? USB Internal power regulator 30 33 36 v )
output
Vi Input high (driven) 2.0 - - \% -
Vi Input low - - 0.8 \ -
Vo Differential input sensitivity 0.2 - - \ |(USB_D+) - (USB_D-)|
Differential
Vewm 0.8 - 25 \ Includes Vp, range
common-mode range
Single-ended receiver threshold 0.8 - 2.0 \% -
VSE
Receiver hysteresis - 200 - mV -
VoL Output low (driven) 0 - 0.3 \% -
Von Output high (driven) 2.8 - 3.6 \ -
Vcrs Output signal cross voltage 1.3 - 2.0 \ -
Rpu Pull-up resistor 1.19 - 1.9 kQ -
Termination voltage for
Vrru upstream port pull-up (RPU) 3.0 . 3.6 v .
Zpry™d Driver output resistance - 10 - Q Steady state drive
Ci Transceiver capacitance - - 26 pF Pin to GND
Note:
Guaranteed by characterization result, not tested in production.
To ensure stability, an external 1 yF output capacitor, 1uF external capacitor must be connected between the
USB_VDD33_CAP pin and the closest GND pin of the device.
3. USB_D+ and USB_D- must be connected with external series resistors to fit USB Full-speed spec request (28 ~
440).

Table 8.6-8 USB Full-Speed Characteristics

8.6.6.2 USB Full-Speed PHY Characteristics

Symbol Parameter Min U4 Typ Max U1l Unit Test Conditions
Ter rise time 4 - 20 nSs C.=50 pF
Tee fall time 4 - 20 nS C.=50 pF
Terer rise and fall time matching 90 - 111.11 % Terer = Ter/Tee
Note:
1. Guaranteed by characterization result, not tested in production.

Table 8.6-9 USB Full-Speed PHY Characteristics
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8.7 Flash DC Electrical Characteristics

The devices are shipped to customers with the Flash memory erased.

Symbol Parameter Min Typ Max Unit Test Condition
Ve Supply voltage - 1.5 - \Y
Terase Page erase time - 4.2 - mS
Trroc Program time - 42 - uS
TA =25°C
Iop1 Read current - 3.15 - mA
lob2 Program current - 3.5 - mA
lops Erase current - 2 - mA
Nenpur Endurance 20,000 - - cycles®?
10 - - year |20 keycle®! T, = 125°C
Trer Data retention
20 - - year |20 keycle®! T, = 105°C
Note:
1. Vgwais source from chip internal LDO output voltage.
2. Number of program/erase cycles.
3. Guaranteed by design.
4. The Erase/program command are only supported at power level 0.

Table 8.7-1 Flash Characteristics
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9 PACKAGE DIMENSIONS
Package is Halogen-free, RoHS-compliant and TSCA-compilant.

9.1 TSSOP20 (4.4x6.5x0.9 mm?3)

11

{ HARARARAARR , |,

L

7
<

HE

’-—
LI
NN
LI
LI
HIN
LI
LI
HIN
LI
LI
X

L % <

(RS B

N b . SEATING PLANE

DIMENSTON DIMENSION
MM CINCH)
S YMBOL
MIMN. NOM. | MAX. | MIN. NOM. | MAX,
A _ - 1,20 B - 0047
Al 0,05 - 0,13 0002 | - 0.006

A2 0.80 0,90 1,05 0,031 0,035 0.041
E 430 | 440 450 0163 | 073 | 0177
HE 6.40 BSC 0252 BSC

D 640 | 650 660 | 0252 | 0256 | 0.260
L 0.30 0,60 075 0020 | goe4 0.030

LI 100 REF 0039 REF
b 0.19 - 0.30 0.007 - 0.012
e 065 BSC 0026 BESC
c 009 - 0.20 0.004 | - 0.008
5 o - F o - R
Y 0.10 BASIC 0.004 BASIC
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9.2 TSSOP28 (4.4x9.7x1.0 mm?)

E1
E

/A

A2

VARIATIONS (ALL DIMENSIONS SHOWN IN M)

S SYMBOLS MIM. MNOM. MAX.
A _ Z 1.20
E \ - Al 0.00 - 0.15
/ a A2 0.80 1.00 1.05
T b 0.19 _ 0.30
\ J | GAUGE PLANE c 0.09 - 0.20
} 7 SEATING PLANE ) 9.60 9.70 9.80
L E1 4 30 4. 40 4 50

£ 6.40 BSC

L1 [e] 0.65 BSC

K 1.00 REF
L 0.45 0.60 0.75
s 0.20 - —
a o - &

Y 0.10
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9.3 QFN 33L (5x5x0.8 mm?)

[FTetE[E —Jees]c]
4 a1
(& Lo
SEATING PLAME
L]

. 9
AN

PIN 1 CORKNER |

—+—a1
\3 —~[ }—tan
e E | A ‘F

ToR WEW
o
& l Er FIN 1 LD
| LJI_II_II_I!I_II_II_IL,//f
4!4_|\ i \( C_I
] | -
| ! - in
=— — =
a— ] | =
] ' -
] | \ -
= ! {s
IAOOAOOD N e
X '—"| |" 2 b— |—
EIEErEDE|
BOTTOM YIEW
_WEW M=
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SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS A 07 | 075 | o8
STAND OFF Al 0 ] o003 | 005
MOLD THICKNESS A2 — | 055 | 057
|/F THICKNESS A3 0.203 REF
LEAD WIDTH b 02 | 025 | 03
e X D 5 BSC
BODY SIZE - - —
LEAD PITCH e 0.5 BSC
- X J 34 35 | 36
Y K 34 35 | 36
LEAD LENGTH L 035 | 04 [ 045
PACKAGE EDGE TOLERANCE | aaa 0.1
MOLD FLATNESS bbb 0.1
COPLANARITY cce 0.08
LEAD OFFSET ddd 0.1
FXPOSED PAD OFFSET eee 0.1
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9.4 LQFP 48L (7x7x1.4 mm?3 Footprint 2.0 mm)

Hy ‘
D A

36 25 ST
IR /4

I
mimm
[
SO

UMUUUUUUUUU
12

1 = b

—
[—

Controlling dimension : Millimeters

Symbol D.imension in inch I:.)imension in mm
Min | Nom | Max | Min |[Nom | Max
A — — — — — —
At 0.002| 0.004 | 0.006| 0.05 | 0.10 | 0.15
Az 0.053 |0.055 | 0.057 | 1.35 [1.40 |1.45
b 0.006 [0.008 |0.010 | 0.15 [0.20 |0.25
c 0.004 [0.006 |0.008 | 0.10 |0.15 |0.20
D 0.272]0.276 |0.280 | 6.90 | 7.00 | 7.10
E 0.272|0.276 | 0.280 | 6.90 | 7.00 | 7.10
e 0.014 | 0.020|0.026 | 0.35 | 0.50 |0.65
Ho |0.350 |0.354 | 0.358 | 8.90 | 9.00 |9.10
He |0.350|0.354 |0.358 | 8.90 |9.00 |9.10
L 0.018 | 0.024 | 0.030 | 0.45 | 0.60 |0.75
L1 — ]0.039| — | — | 100 | —
Y — | — |0004| — | — |o0.10
6 0 — | 7 0 — | 7
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@ 4% [ ]ebb[YT-U[Z]
PINT CORNER 64 EH4|— sc SYMBOL | MIN | NOM | MAX
| i TOTAL THICKNESS A | ——T s
AfAARAAAA R AER AR STANG OFF o0 [— o5
10 | = 48 MOLD THICKMESS Az 1.35 | 1.4 | 1.45
e N i = LEAD WDTH(PLATING) b 013 | 018 | 0.23
== : — LEAD WDTH bi 013 | 016 | 019
‘:': | — L/F THICKNESS(PLATING) e 000 | — | o2
[E] = == [ L/F THICKNESS cl 0.09 [ —— | DJ6
TE | == r X ] 9 BSC
== | == Y E g BsC
i —— |E1/2
Ef2| 5 | ——— BODY SIZE X o1 7 BsC
16 | =33 Y El 7 B5C
LEAD PITCH & 0.4 BSC
1
HHHHHHHHIHHHHHHHH L 0.45 | 06 [ 0.75
7 32 FODTPRINT L1 1 REF
D1/2 I o 35 7
{or] il S p——
T T
TOP VIEW v
DETAL F ! 008 | — | ———
e Rz D08 | —— | 02
s 02 | — ] -——
FACKAGE EDGE TOLERANCE| aaa 0.2
= = ~ LEAD EDGE TOLERAMNCE bbb 0.2
s“"E"Hl"_ JLW ~ ekl copLanaRITY cce 0.08
SEATING e/2 LEAD OFFSET ddd 0.07
SIDE VIEW MOLD FLATWNESS eee Q.02
PLATING —\ /— BASE METAL |
r
T 1: A A2
—— h1 —-— -
—-—b_.-_ — |
(@ [ddd@[¥[T-u]Z] A‘]
Feb. 08, 2023 Page 258 of 263 Rev 1.03




NnuvoToN M251/M252 Series
—

9.6 LQFP 128L (14x14x1.4 mm?3 Footprint 2.0 mm)

T
OO

[ |
O

] T — —y—|SEATING PLANE
e

COTROL DIMENSIONS ARE IN MILLIMETERS.

MILLIMETER INCH
SYMBOL
MIN. | NOM. | MAX. | MIN. | NOM.| MAX.
A — | —|160| — | — |0.063
A1 10.05| — | 0.15]0.002| — [0.006
A2 | 1.35 | 1.40 | 1.45 |0.053|0.055|0.057
HD 16.00 BSC. 0.630 BSC.
D 14.00 BSC. 0.551 BSC.
HE 16.00 BSC. 0.630 BSC.
E 14.00 BSC. 0.551 BSC.
b o,ws‘ 0.16 ‘ 0.23 0.005‘0.006‘0.009
e 0.40 BSC. 0.016 BSC.
¢} o 35| 7|0 35| 7
c 0.09 | — | 0.20 |0.004| — [0.008
L 0.45 | 0.60 | 0.75 |0.018|0.024|0.030
Ly 1.00 REF 0.039 REF
y E ‘7 ‘om - ‘7 ‘0,004
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M251/M252 Series
10 ABBREVIATIONS
10.1 Abbreviations
Acronym Description
ACMP Analog Comparator Controller
ADC Analog-to-Digital Converter
AES Advanced Encryption Standard
APB Advanced Peripheral Bus
AHB Advanced High-Performance Bus
BOD Brown-out Detection
CAN Controller Area Network
DAP Debug Access Port
DES Data Encryption Standard
EADC Enhanced Analog-to-Digital Converter
EBI External Bus Interface
EMAC Ethernet MAC Controller
EPWM Enhanced Pulse Width Modulation
FIFO First In, First Out
FMC Flash Memory Controller
FPU Floating-point Unit
GPIO General-Purpose Input/Output
HCLK The Clock of Advanced High-Performance Bus
HIRC 12 MHz Internal High Speed RC Oscillator
HXT 4~24 MHz External High Speed Crystal Oscillator
IAP In Application Programming
ICP In Circuit Programming
ISP In System Programming
LDO Low Dropout Regulator
LIN Local Interconnect Network
LIRC 10 kHz internal low speed RC oscillator (LIRC)
MPU Memory Protection Unit
NVIC Nested Vectored Interrupt Controller
PCLK The Clock of Advanced Peripheral Bus
PDMA Peripheral Direct Memory Access
PLL Phase-Locked Loop
PWM Pulse Width Modulation
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QEI Quadrature Encoder Interface
SD Secure Digital

SPI Serial Peripheral Interface

SPS Samples per Second

TDES Triple Data Encryption Standard
TK Touch Key

TMR Timer Controller

UART Universal Asynchronous Receiver/Transmitter
UCID Unique Customer ID

usB Universal Serial Bus

WDT Watchdog Timer

WWDT Window Watchdog Timer

Table 10.1-1 List of Abbreviations
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11 REVISION HISTORY

Date Revision Description

2020.04.10 1.00 e |[nitial version.

e Revised stable time test condition of internal reference voltage in section 8.5.7.
e Revised Rapp connection that is closed to XT1_OUT pin in Table 8.4-5.
e Revised twu prp value in Table 8.3-8.
e Revised application circuit in Chapter 7.
2020.07.02 101 e Revised Ibp_rwpp value in Table 8.3-3.
e Added a 10Q series resistor on USB_Vbus in section 7.2.
e Updated OPA characteristics in secion 8.5.6.

e Updated supply current characteristics for M251XE/M251xG/M252XE/M252xG
in sectoin 8.3.2.

e Revised the ADC conversion rate from 880 kSPS to 730 kSPS for continuous
mode.

e Removed the ferrite bead between Vop and Vear in section 7.1.
e Added latch-up class level in Table 8.1-4 and Table 8.1-5.
e Updated TBD items of deep power-down current in Table 8.3-6.
e Revised I/O sink current and source current in Table 8.3-11.
2021.07.30 1.02 ¢ Revised trr characteristics in Table 8.3-12.
e Revised furc characteristics in Table 8.4-1.
e Revised the max. operation current of LIRC from 1.0 to 1.3 pA in Table 8.4-3.
e Removed LO ~ L2 gain level of LXT in Table 8.4-9.
e Added the BOD test condition in Table 8.5-1.
e Revised ADC characteristics in Table 8.5-2.

e Revised Flash characteristics in Table 8.7-1.

e Added “Package is Halogen-free, RoHS-compliant and TSCA-compilant.” in

Chapter 3 and 9.
2023.02.08 1.03

e Revised ESD HBM spec to show final test result for M251xE and M252xE in
Table 8.1-5
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners
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