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1 GENERAL DESCRIPTION

The NuMicro M254/M256/M258 is a 32-bit low-power, low-leakage microcontroller series based on Arm
Cortex-M23 core using Armv8-M architecture with COM/SEG LCD display driver and capacitive touch
key functions for HMI of smart appliance; an USB 2.0 full speed device is also equipped to support the
communication with PC/Mobile accessories. It runs up to 48 MHz and features 64 to 256 Kbytes Flash,
8 to 32 Kbytes SRAM, 1.75V to 5.5V wide operating voltage, 5V /O tolerance, and -40°C to +105C

operating temperature. It features

Low-power Technology

The M254/M256/M258 series provides low power consumption in Normal Run mode 110 pA/MHz at 48
MHz, Power-down mode with 2.5 yA while RTC on and RAM retention, and it can supports down to
1.6uA while RTC off, and Deep Power-down mode is down to 1.5 pA. The M254/M256/M258 series
integrates RTC with independent Vsar 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 devices.

COM/SEG LCD Display Driver

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

Capacitive Touch Key Sensing Function

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

Crystal-less USB 2.0 full speed device complied with BC 1.2

The M258 series supports a crystal-less USB 2.0 full speed device that supports precise frequency
required for USB protocol to reduce the BOM cost and PCB size. It also supports USB Battery Charging
Detection v1.2 (BC 1.2) profile for high-speed battery charging.

Rich Peripherals for comprehensive product application scenarios

The M254/M256/M258 series is equipped with plenty of peripherals such as Timers, Watchdog Timers,
RTC, PDMA, UART, Universal Serial Control Interface (USCI), SPI/ I2S, I12C, 1ISO-7816-3, GPIOs, up to
12 channels of basic PWM, making it highly suitable for connecting comprehensive external modules.
It also integrates high performance analog circuit, such as 16 channels of 12-bit 730 kSPS ADC and up
to 2 sets of 12-bit 1 MSPS DAC to reduce external components.

Supported packages include LQFP44 (10 mm x 10 mm), LQFP64 (7 mm x 7 mm), LQFP80 (14 mm x
14 mm) and LQFP128 (14 mm x 14 mm).

For the development, Nuvoton provides the NuMaker evaluation board and Nuvoton Nu-Link debugger.
The 34 Party IDE such as Keil MDK, IAR EWARM, Eclipse IDE with GNU GCC compilers are also
supported.
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Table 1-1 NuMicro M254/M256/M258 Series Key Features Support Table

The M254/M256/M258 series is suitable for a wide range of applications that needs a smart LCD display
with touch key inputs such as:

® Handheld Devices
Thermostat with Smart LCD Display and Touch Key input
Smart Home Appliance

Industrial Control / Industrial Automation

Temperature/Humidity Logger
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2 FEATURES
2.1 M254/M256/M258 Features

Core and System

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

¢ Built-in PMSAv8 Memory Protection Unit (MPU)
e Built-in Nested Vectored Interrupt Controller (NVIC)
e 32-bit Single-cycle hardware multiplier and 32-bit 17-cycle

Arm® Cortex®-M23 without hardware divider

TrustZone®

24-bit system tick timer

Supports Programmble and maskable interrupt

Supports Low Power Sleep mode by WFI and WFE instructions

Supports single cycle I/O access

Supports XOM feature with 1 region

Low Power mode:

- Idle mode
Low power mode and

Power-down mode (PD)

current
- Fast Wake-up Power-down mode (FWPD)
- Deep Power-down mode (DPD)
e EINT, Touch key, USCI, RTC, WDT, I?C, Timer, UART, BOD,
LVR, POR, GPIO, USBD, ACMP, Debug interface, NMI and Reset
Wake-up source and pin from Power-down mode or Fast Wake-up Power-down mode
wakeup time

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

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

Core power voltage: 1.5V

Brown-out detector
- With 7 levels: 4.4V/3.7V/3.0V/2.7V/2.4\//2.0V/1.8V

- Supports Brown-out Interrupt and Reset option

Power supply and low
voltage detect

Low Voltage Reset

- Threshold voltage levels: 1.55V

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

and CRC-32
Cyclic Redundancy . .
Calculation Unit e Programmable order reverse setting for input data and CRC
checksum

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

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

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

Supports using PDMA to write data to perform CRC operation

Security

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

Memories

Flash

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

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

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

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

Supports CRC-32 checksum calculation function

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

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

Supports XOM feature with 1 region

SRAM

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

Peripheral DMA (PDMA)

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

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

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

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

Nov. 12, 2021
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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 can be form software, SPI/I2S, 1°C, UART, USCI,
EADC, DACand 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 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
4 sets of 32-bit timers with 24-bit up counters and 8-bit prescale
counters
Independent clock source for each timer
One-shot, Periodic, Toggle and Continuous Counting operation
modes
Event counting function to count the event from external pin

32-bit Timer

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, EADC, DAC and PDMA.
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¢ Internal capture triggered source from ACMP output.

e Inter-Timer trigger capture mode
PWM mode

e 16-bit compare register and period register

Double buffer for period register and compare register

Supports inverse in PWM output

e PWM interrupt wake-up from system Power-down mode

Each module provides 6 output channels

Supports independent mode for BPWM output/Capture input
channel

Supports 12-bit prescaler from 1 to 4096

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

- Up, down or up/down counter operation type

e Supports mask function and tri-state enable for each BPWM pin
BPWM e Supports interrupt on the following events:

- BPWM counter match 0, period value or compared value
e Supports trigger ADC on the following events:

- BPWM counter match 0, period value or compared value
¢ Capture Function Features

- Up to 12 capture input channels with 16-bit resolution

- Supports rising or falling capture condition

- Supports input rising/falling capture interrupt

- Supports rising/falling capture with counter reload option

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

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

Able to wake up from Power-down or Idle mode

Interrupt or reset selectable on watchdog time-out

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

Watchdog

Force WDT enabled after chip power on or reset.

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

Clock sources from HCLK/2048 (default) or LIRC

Window set by 6-bit down counter with 11-bit prescaler

Window Watchdog
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WWDT counter suspends in Idle/Power-down mode

Supports Interrupt

Supports external power pin Vear

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

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

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

Selectable 12-hour or 24-hour mode

RTC Automatic leap year recognition

Day of the Week counter

Daylight Saving Time software control

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

1 Hz clock output for RTC calibration

[

Wake-up from idle mode and Power-down mode

32 kHz oscillator gain control
RTC Time Tick and Alarm Match interrupt

Analog Interfaces

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

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

Reference voltage from Vrer pin, AVop or internal Vrer

12-bit resolution and 10-bit accuracy guaranteed

Up to 16 single-end analog external input channels

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

- Veart voltage measure (Veat/4)

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

ADC clock frequency up to 16 MHz.

Up to 730 KSPS conversion rate.

Configurable ADC internal sampling time

Up to 7 sample modules

- Each of sample module 0~3 is configurable for ADC converter
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channel
EADC_CHO0~15 and trigger source.
Configurable PDMA

Configured resolution for 12-bit or 16-bit result

Supports Left-adjusted result

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

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

- Configurable sampling time for each sample module.

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

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

¢ 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_SWTRG[n], n = 0~18)
- External pin EADCO_ST
- Timer0~3 overflow pulse triggers
- ADINTO/1 interrupt EOC (End of conversion) pulse triggers
- BPWM triggers
Supports PDMA transfer

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

Up to two 12-bit 1 MSPS voltage type DAC
Analog output voltage: 0~Vrer (AVbD)
Supports 8-bit and 12-bit mode

Rail to rail settle time 6us

Reference voltage selects from internal reference voltage, AVoo or

DAC VRer pin

Max. output voltage AVob -0.2V at buffer mode

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

Voltage output buffer mode and bypass voltage output buffer
mode
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e Supports PDMA mode

¢ Up to two rail-to-rail analog comparators
e 4 multiplexed I/O pins at positive node

¢ Negative node:

One I/O pin

Band-gap (VBG)

DACO output

Comparator Reference Voltage (CRV)
A“a|°S(lA%‘-'I’W";’I;a"at°" e Programmable propagation speed and low power consumption

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

e Supports Power-down Wake-up

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

e Supports window compare mode and window latch mode

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

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

e Supports up to 24 touch keys.

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

e Programmable sensitivity levels for each channel

e Programmable scanning speed for different applications.

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

e Supports single key-scan and programmable periodic key-scan.

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

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

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

e Supports the following COM/SEG configurations:
- Up to 352 dots (8-COM x 44-SEG)
- Up to 276 dots (6-COM x 46-SEG)
- Up to 192 dots (4-COM x 48-SEG)

Com/Seg LCD
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Supports maximum 8 COM driving pins, multiplexed with GPI1O
pins

Supports maximum 48 SEG driving pins, multiplexed with GPIO
pins

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

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

Configurable frame counting event interrupt period

Supports LCD blinking display controlled by frame counting event

Supports LCD frame end interrupt

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

Supports both type A and type B driving waveforms

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

Selectable VLCD source from Charge Pump output or external pin

Programmable buffer enable selection to enhance COM and SEG
driving capability

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

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

LCD panel loading detect feature

Communication Interfaces

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

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

Baud rate up to 10 Mbps

Full-duplex asynchronous communications

Supports one-wire half-duplex communications

UART Separates receive and transmit 16/16 bytes FIFO

Programmable receiver buffer trigger level

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

- Supports 3/16 bit duration for normal mode
RS-485 9-bit mode and direction control
UARTO supports LIN function
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LIN master/slave mode
Programmable break generation function for transmitter
Break detection function for receiver
Programmable baud-rate generator up to 1/16 system clock
8-bit receiver FIFO time-out detection function

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

Auto-Baud Rate measurement and baud rate compensation
function

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

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

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

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

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

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

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

- Programmable stop bit, 1, 1.5, or 2 stop bit generation
Supports PDMA mode

Smart Card Interface

Smart card mode

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

EMV2000 compliant

One 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
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between PWR on and CLK start is configurable

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

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

UART mode
e Full duplex, asynchronous communications

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

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

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

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

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

e Supports Master or Slave mode operation

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

e Supports 2-bit Transfer mode

e Supports Dual and Quad I/O Transfer mode

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

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

e Supports Byte Reorder function

e Supports Byte or Word Suspend mode

e Supports PDMA transfer

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

¢ Supports one data channel half-duplex transfer

e Supports receive-only mode

e Upto 2 sets of I2C devices

e Master/Slave mode

o Bidirectional data transfer between masters and slaves
12c e Multi-master bus (no central master)

e 7-bit and 10-bit addressing mode

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

o Arbitration between simultaneously transmitting masters without
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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 I12C interrupt if the
[2C 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 2 sets of SPI controllers
Master or Slave mode operation
Configurable bit length of a transfer word from 8 to 32-bit

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

MSB first or LSB first transfer sequence

Supports byte reorder function

Byte or Word Suspend mode

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

Supports receive-only mode

Supports PDMA transfer

I°’S Mode

Up to 2 sets of I°S by SPI controllers

Interface with external audio CODEC

Supports Master and Slave mode

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

Mono and stereo audio data

PCM mode A, PCM mode B, I2S 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

Nov. 12, 2021
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e Each supports two PDMA requests, one for transmitting and the
other for receiving

e Upto 2 sets of USCI
e Supports UART, SPI and I2C function
¢ Single byte TX and RX buffer mode
USCI_UART
¢ One transmit buffer and two receive buffer for data payload

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

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

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

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

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

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

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

USCI_l2C
o Full master and slave device capability
e 7-bit/10-bit addressing mode

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

e Multi-master bus

¢ One transmit buffer and two receive buffer for data payload

¢ 10-bit bus time out capability

e Supports Bus monitor mode

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

¢ Setup/hold time programmable
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Four I/O modes:

Quasi bi-direction
Push-Pull output
- Open-Drain output
- Input only with high impendence

TTL/Schmitt trigger input selectable

I/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)
GPIO

Minimum 1/0O Speed

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

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

Software selectable slew rate control

Supports wake-up function

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

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

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

Advanced Connectivity

Compliant with USB 2.0 Full-Speed specification

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

Suspend function when no bus activity exists for 3 ms

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

Provides remote wake-up capability

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

Supports Crystal-less function

Supports Battery charging 1.2 (BC1.2)

Nov. 12, 2021 Page 25 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

3 PARTS INFORMATION

3.1 Package Type

Part No. LQFP44 LQFP64 LQFP80 LQFP128
M254SD2AE

M254xD M254MD2AE M254SD3AE

M254xE M254SE3AE M254QE3AE M254KE3AE

M254xG M254SGBAE M254KGBAE

M256xD M256MD2AE M256SD2AE
M256xE M256SE3AE M256QE3AE M256KE3AE
M256xG M256QG6AE

M258xE M258SE3AE M258QE3AE M258KE3AE

M258xG M258SG6AE M258QG6AE M258KGBAE
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3.2 M254/M256/M258 Series Selection Guide

3.2.1 M254 LCD Series

< < < 4 < < < <
PART NUMBER é § § g § g E’ é
2 2 2 : 2 2 2 2
= = = = = = = =
Flash (KB) 64 64 64 128 256 128 128 256
SRAM (KB) 8 8 16 16 32 16 16 32
LDROM (KB) 4
PLL ( MHz) -
LXT N
1/0 5V tolerance V
1/0 37 | 54 | 53 | 53 | 53 70 | 86 | 86
32-bit Timer/PWM 4
PWM -
BPWM 6 | 6 | 6 | 6 | 12 | 6 | 6 | 12
WDT/WWDT N
RTC N
uscl* 1 1 1 1 2 1 1 2
z UART| 3 3 3 3 4 3 3 4
-‘% SPI /I2S 1 1 1 1 2 1 1 2
£ ol 1 1 1 1 2 1 1 2
© SC/UART 1
PSIO -
12-bit ADC 12 16 16 16 16 16 16 16
12-bit DAC - - - - 2 - -
ACMP 2
PDMA 5 5 5 5 8 5 5 8
Capactitive Touch -
4 x20 4 x32 4 x32 4 x32 4 x32 4 x48 4 x 48 4 x 48
COM/SEG LCD Driver| 6x18 6 x 30 6 x 30 6 x 30 6 x 30 6 x 46 6 x 46 6 x 46
8x16 8 x28 8 x28 8x28 8 x 28 8 x44 8 x44 8x44
Vear pin - - V y v - v v
Internal Virer - \ \ y y y VJ VJ
Package| LQFP44 LQFP64 LQFP80 LQFP128

USCI*: supports UART, SPI or I12C

Nov. 12, 2021 Page 27 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

3.2.2 M256 LCD + Touch Series

w w
< < < < < <
N N (3] (3] (3] ©
(=) (=) i) i L (O]
PART NUMBER = 7] 7] X ] (]
[T} o © [{o} © o
0 Yo ['e] n n n
N N N N N N
= = = = = =
Flash (KB) 64 64 128 128 128 256
SRAM (KB) 8 8 16 16 16 32
LDROM (KB)
PLL ( MHz)
LXT
1/0 5V tolerance
I/0 37 54 53 86 70 70
32-bit Timer/PWM
PWM
BPWM 12
WDT/WWDT
RTC
uscr* 2
UART 4
2
=
£ SPI /12S 2
(3]
£ 2
S I’C 2
O
SC/UART
PSIO
12-bit ADC 12 16 16 16 16 16
12-bit DAC 2
ACMP
PDMA 5 5 5 5 5 8
Capactitive Touch 6 14 14 15 15 23
4 x20 4 x32 4 x32 4 x 48 4 x48 4 x 48
COM/SEG LCD Driver 6x18 6 x 30 6 x 30 6 x 46 6 x 46 6 x 46
8x16 8 x 28 8x28 8 x44 8 x44 8 x44
VBAT pln - - \/ \/ - -
Internal Vger - \ v N v N
Package LQFP44 LQFP64 LQFP128 LQFP80
USCI*: supports UART, SPI or I12C
Nov. 12, 2021 Page 28 of 256 Rev 1.01




NUVOTON M254/M256/M258
—

3.2.3 M258 LCD + Touch + USB Series
< 2 < 2 < 2
PART NUMBER @ ? ¢ g g 3
8 B ] 8 ] 7]
= s s s = s
Flash (KB) 128 256 128 256 128 256
SRAM (KB) 16 32 16 32 16 32
LDROM (KB) 4
PLL ( MHz) -
LXT V
/0 5V tolerance v
110 49 49 82 82 66 66
32-bit Timer/PWM 4
PWM -
BPWM 6 12 6 12 6 12
WDT/WWDT R
RTC R
uscl* 1 2 1 2 1 2
UART 3 4 3 4 3 4
%‘ SPI /128 1 2 1 2 1 2
g 12C 1 2 1 2 1 2
é SC/UART 1
PSIO -
USB 2.0 FS V \/ V S S \/
12-bit ADC 16
12-bit DAC - 2 - 2 - 2
ACMP 2
PDMA 5 8 5 8 5 8
Capactitive Touch 14 20 15 24 15 23
4x28 4x28 4x44 4x44 4x44 4x44
COM/SEG LCD Driver 6 x 26 6 x 26 6 x 42 6 x 42 6 x 42 6 x 42
8x24 8x24 8 x40 8 x40 8 x40 8 x40
Vgar pin v y \/ v - -
Internal Vrer V y y y y y
Package LQFP64 LQFP128 LQFP80
USCI*: supports UART, SPI or I12C
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3.24 Naming Rule
M2 51 S E 3 A E
Core Line Package Flash SRAM | Reserve | Temperature
Cortex’-M23 | 51: Control F: TSSOP20 C:32KB | 2:8/12KB E:-40°C ~ +105°C
52: USB (4.4x6.5 mm) D: 64 KB 3:16 KB
54: LCD E: TSSOP28 E: 128 KB | 6:32KB
56: LCD, Touch | (4-4x9.7 mm) G: 256 KB
58: LCD, Touch, | £: QFN33
uSB (5x5 mm)
M: LQFP44
(10x10 mm)
L: LQFP48
(7x7 mm)
S: LQFP64
(7x7 mm)
Q: LQFP80
(14x14 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

411 M254 Series Pin Diagram

4.1.1.1 M254 Series LQFP 44-Pin Diagram
Corresponding Part Number: M254MD2AE

3| | PA15
2| | PA14
31@ PA.13
sl | pat2
29| | PCo
28| | PCA
27| pc2
26| | PC3
25| pca
2a | pcs
23@ PF.1

Vss |34 22| | PFo
LDo_cAP [ |5 21| | nRESET
Voo | |36 20| | PAO
PB.A5 | |37 10 | PA1
PB4 [ |38 18| PA2
PBA3 [ |39 LQFP44 7| pa3
PB.12 | |40 16| PAG
AVop [ a1 15| pA7
AVss [ 1| pr2
pB7 | |4 13| pr3
e |4 @ 2l pFa

PB5 L |1
PB4 [ |2
PB3 [ |3
PB2 | |4
PB1 L5
PBO L6
Pat1 |7
pato |8
pag o
vico [0
PF5 [ |11

Figure 4.1-1 M254 Series LQFP 44-pin Diagram
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4.1.1.2 M254 Series LQFP 64-Pin Diagram
Corresponding Part Number: M254SD2AE

481 PA.15
471 PA.14
461 PA.13
451 PA12
41 PD.0
431 PDA1
421 PD.2
411 PD3
40— PC.0
391 PC.1
381 PC.2
371 PC3
361 PC4
351 PC5
341 PFA
331 PF.0

Ves 149 321 nRESET
LDO CAP [ 50 311 PF.15
Voo [ 51 30— PAO
PC14 [52 291 PAf
PB.15 [ 53 281 PA2
PB.14 [_| 54 271 PA3
PB13 155 2611 PA4
PB12 [ 56 LQFP64 2501 PA5
AVpp [ 57 241 PD.15
Veer 58 231 Vo
AVss 159 22 Ve
PB.11 [ 60 211 PAS6
PB.10 [ 61 201 PA7
PB.9 [ 62 1991 PC.6
PB.8 [ 63 181 PC.7
PB.7 [ 64@ 171 PF2

PB6 1
PB5 2
PB4 [3
PB3 [4
PB2 15

I—
PBO 7

18
PA10 19
PA9 [ 10
PA8 [ 11
VLCD [ 12
PF14 [ 13
PF5 [ 14
PF4 [115
PF3 [ 16

PB.1
PA.11

Figure 4.1-2 M254 Series LQFP 64-pin Diagram without Veart
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Corresponding Part Number: M254SD3AE, M254SE3AE, M254SG6AE

efi2fc -y moe - @Y n - o
ST iLEERERRERRER R
2 LRIQIITLLEESSI &
Vgs [ 49 321 nRESET
LDO_CAP [ 50 311 PF.15
Vpp [ 51 30— PAO
PC.14 [ 52 291 PAA
PB.15 [ 53 28] PA2
PB.14 [ 54 271 PA3
PB.13 [ 55 26 ] PA4
PB.12 [_] 56 LQFP64 25 ] PAS5
AVpp []57 241 PD.15
Veee [ 58 231 Vpp
AVss [ 59 22 ] Vgs
PB.11 [ 60 211 PAS6
PB.10 [ 61 201 PA7
PB.9 [ 62 1991 PC.6
PB8 [ 63 181 PC7
PB.7 [ 64@ o e a o e o o7 PF2
- N M T W ON©O D T - -
© VYT NN OO0 ®XA EN T
SePPESR s oS
|:| Vgar power domain

Figure 4.1-3 M254 Series LQFP 64-pin Diagram with Vear
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4.1.1.3 M254 Series LQFP 80-Pin Diagram
Corresponding Part Number: M254QESAE

—

w

B I2Y 2 g - amo -0 <0 a0 - o B

< < << <C a [a] a a a O (&} O (@) (@) (&] [a] a w [T o

o o o o o o o o o o o o o o o o o o o c
pE7 |6t 40 PE.14
PE6 62 39 PF.15
Ves |63 8| PAO
LDO CAP [_|e4 a7 PA.1
Voo |65 3] PA2
PC.14 66 35 PA3
PB.15 [ |67 34 PA.4
PB.14 68 33 PA5
PB.13 69 32 PD.15
P12 [0 LQFP80 31 PA.6
AVpp 7 30 PA.7
VRer 72 29 PC.6
AVss |73 28 PC.7
PBA1 |74 27 PC.8
pe.10 |75 26 PE.13
PB9 |76 25 PE.11
pes |77 24 PE.10
PB.7 78 23 PE.9
PB.6 79 22 PE8
PB.5 s0 @ 21 PF.2

o — o [s] < wn © ~ @ (2] o

— [ ™ < [Te) © ~ © o - - - - - = - — - - &

* o 8 9 & - 9O g g = 2o 9% o QN - © 1’ ¥ O

- P E R A R S R I -

o o a > o a a

Figure 4.1-4 M254 Series LQFP 80-pin Diagram
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4.1.1.4  M254 Series LQFP 128-Pin Diagram
Corresponding Part Number: M254KE3AE, M254KG6AE

2ILN2o0 - qwmxwon S - N oYL ® o - qg
EiEfE8EEEEREE2992928 8090
000000 g 1000 RaI0eIInnIgnyg
PE7 o7 641 nRESET
PE6 [ 98 63— PE.15
PE5 [ 9 621 PE.14
PE4 [ 100 611 PF.15
PE.3 ] 101 60— PA.0
PE.2 [ 102 591 PAA
NC [ 103 581 PA2
NC [ 104 571 PA.3
PE.1 [ 105 561 PA.4
PE.O [ 106 551 PAS5
NC [ 107 541 PD.15
NC [ 108 531 Vpp
NC [ 109 52 ] Vg
NC [ 110 51— PA6
NC [ 111 501 PA7
Vgs [ 112 491 PC6
LDO_CAP [ 113 LQFP128 48— PC.7
Vpp [ 114 4701 PC.8
PC.14 [ 115 46 1 PE.13
PB.15 [—] 116 45— PE.12
PB.14 [ 117 441 PE.11
PB.13 [ 118 431 PE.10
PB.12 ] 119 42— PE.9
AVpp [ 120 #“1[] PES8
Vper [ 121 40— NC
AVgs [ 122 39— 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 [ 127 341 NC
PB.6 [ 128 L] 331 NC
- N e Y weoe N 2 N2TR 222538338 888R%383¢s 8
JUOUoououoonioutio Ui U U0 N ERE
LT O NN 2RSS g 322908 20000000~@ 29
EEffcoofER®~>32883ggg " “tn
D Vear power domain

Figure 4.1-5 M254 Series LQFP 128-pin Diagram
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4.1.2 M254 Series Multi-function Pin Diagram

4.1.2.1 M254 Series LQFP 44-Pin Multi-function Pin Diagram
Corresponding Part Number: M254MD2AE

M254MD2AE

[ ] PC.0/LCD_SEG26/LCD_COM3/ UART2_RXD /12C0_SDA/ ACMP1_O
[ PC.1/LCD_SEG27/LCD_COM?/ UART2_TXD / 12C0_SCL / ACMPO_O
1] PC2/LCD_SEG28/LCD_COM? / UART2_nCTS /12C0_SMBSUS
2] PC3/LCD SEG29/LCD_COMs / UART2_nRTS /1200_SMBAL

[ ] PA15/UARTO_RXD /LCD_SEG17/LCD_SEG44 /LCD_COM7
[ ] PA14/UARTO_TXD /LCD_SEG18/LCD_SEGA5 / LCD_COMB

a1 PA13/LCD SEG18/LCD_SEG4S/LCD_COMS
2] PC5/LCD_SEGST/LOD_COMA/ UART2_TXD
5[] PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

[ ] PA12/LCD_SEG20/LCD_SEG47/LCD_COMé
2|1 PC.4/LCD_SEG30/LCD_COMS / UART2_RXD

ves o 2] PF.0/UARTI_TXD UARTO_TXD /IGE_DAT
wo_cap s 2] nReseT
Voo (s 0[] PA0/SPIO_MOSI/ SCO_GLK/ UARTO_RXD / UART1_nRTS / BPWMO_CHO
TMo_EXT /LCD_COM1 /LCD_SEG13/ UARTO_nCTS / USCI0_CTL1 / SPI0_SS / EADGO_CH15/PB.1s |37 15[ ] PA1/SPI0_MISO/ SCO_DAT /UARTO_TXD / UART1_nCTS | BPWMo_CH1
CLKO /TM1_EXT/LCD_SEG12/ UARTO_nRTS/ USCIO_DAT1 / SPI0_CLK / EADCO_CH14/PB.1s [ |3 18] ] PA2/SPI0_CLK/SCO_RST/1200_SMBSUS / UART1_RXD / BPWMo_CH2
TM2_EXT /LOD_SEGT1 / UARTO_TXD / USCIO_DATO /SPI0_MISO / ACMP1_P3 / ACMPO_P3, EADCO_CH13 /PB.13 [ 39 LQFP44 17[ PA3/SPI0_SS/SC0_PWR/ 1200_SMBAL / UART1_TXD BPWMO_CH3 / CLKO
TM3_EXT /LCD_SEG10/ UARTO_RXD / USCI0_CLK / SPI0_MOSI/ ACMP1_P2 ACMPO_P2/ EADCO_CH12/PBA2 [ 40 18] ] PAS/LCD_SEG36 / UARTO_RXD/ ACMP1_WLAT /T3  INTO
Ao [ 151 PA7/LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TW2 /INT
aves [ 141 PF.2/UARTO_RXD/12C0_SDA/XT1_OUT
ACMPO_O/INTS /LCD_SEGS / UART1_TXD | EADCO_CH7 /PB7 |40 151 PF.3/UARTO_TXD /12C0_SCL/ XTI IN
ACMP1_O/INT4/LCD_SEG4/ UART1_RXD /EADCO_CHo /P86 [ |+ @ 12[ ] PF.4/UART2 TXD / UART2 nRTS /BPWMO_CH5 / X32_OUT

vieo [

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

UART2_TXD /LCD_SEG1 / EADCO_CH1 /PB.1 [|5

SMCLK / UART2_RXD / LCD_SEGO/ EADCO_CHO/PBO |6

TMO_EXT / BPWMo0_CHO / USCI0_CLK / ACMPo_P0 /PA.11 [ 7

TM1_EXT / BPWMO_CH / USCI0_DATO/ ACMP1_PO/ PAT0 |8
TM2_EXT / BPWMO_CH2 / UART1_TXD/ USCI0_DAT1 /PA9 |9

INT2// TM2 / SCO_RST / UART1_TXD / LCD_COM2 / ACMPO_N/ EADCO_CH3 /PB3 |3

INTO/ TMO / UART2_TXD / SCO_CLK / 12C0_SCL/LCD_COMO/ ACMP1_N/EADCO_CH5 /PB.S ||+
INT1/ TM1 / UART2_RXD / SCO_DAT /12C0_SDA/ LCD_COM1 / ACMP1_P1/ EADCO_CHa PB4 [ 2
INT3/TM3 / SCO_PWR / UART1_RXD / LCD_COM3 / ACMPO_P1 / EADCO_CH2/PB2 |4

Figure 4.1-6 M254MD2AE Multi-function Pin Diagram
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Pin Type |[M254MD2AE Pin Function

1 I/0 PB.5/ EADCO_CH5 / ACMP1_N/LCD_COMO0 /12C0_SCL / SCO_CLK/ UART2_TXD / TMO / INTO
2 I/0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA1
3 I/0 PB.3/ EADCO_CH3 / ACMPO_N /LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
4 I/0 PB.2 / EADCO_CH2 / ACMPQO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
5 I/0 PB.1 /EADCO_CH1 /LCD_SEG1/UART2_TXD

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

7 I/0 PA.11 / ACMPO_PO0 / USCI0O_CLK / BPWMO_CHO / TMO_EXT

8 I/0 PA.10 / ACMP1_P0 / USCIO_DATO / BPWMO_CH1 / TM1_EXT

9 I/0 PA.9 /USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT

10 P Vieo

11 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST

12 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT

13 I/0 PF.3/UARTO_TXD /12C0_SCL / XT1_IN

14 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT

15 I/0 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INTA

16 I/0 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/ INTO

17 I/0 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO

18 110 PA.2/SPI0_CLK/SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CH2

19 I/0 PA.1/SPI0_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1

20 110 PA.0 / SPI0_MOSI / SCO_CLK/ UARTO_RXD / UART1_nRTS / BPWMO0_CHO

21 | nRESET

22 I/0 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT

23 I/0 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

24 I/0 PC.5/LCD_SEG31/LCD_COM4 / UART2_TXD

25 110 PC.4/LCD_SEG30/LCD_COM5 / UART2_RXD

26 110 PC.3/LCD_SEG29/LCD_COMS6 / UART2_nRTS / 12C0_SMBAL

27 I/0 PC.2/LCD_SEG28 /LCD_COM7 / UART2_nCTS / 12C0_SMBSUS

28 110 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMP0_O

29 1/0 PC.0/LCD_SEG26 / LCD_COM3 / UART2_RXD /12C0_SDA / ACMP1_O

30 110 PA.12/LCD_SEG20/LCD_SEG47 / LCD_COM4

31 I/0 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

32 I/0 PA.14 /UARTO_TXD / LCD_SEG18 /LCD_SEG45/ LCD_COM6

33 I/0 PA.15/UARTO_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7

34 P Vss

35 A LDO_CAP
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Pin Type |[M254MD2AE Pin Function
36 P Voo
PB.15 / EADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
37 110
TMO_EXT
38 110 PB.14 / EADCO_CH14 / SPI0_CLK / USCI0_DAT1 / UARTO_nRTS /LCD_SEG12/TM1_EXT / CLKO
39 /o PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT
40 /o PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT
41 P AVpp
42 P AVss
43 I/0 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMP0_O
44 I/0 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O

Table 4.1-1 M254MD2AE Multi-function Pin Table
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4.1.2.2 M254 Series LQFP 64-Pin Multi-function Pin Diagram
Corresponding Part Number: M254SD2AE, M254SD3AE, M254SE3AE, M254SG6AE

M254SD2AE

39— PC.1/LCD_SEG27/LCD_COM2/ UART2_TXD / [2C0_SCL / ACMPO_O

381 PC.2/LCD_SEG28/LCD_COM?/UART2 nCTS / 12C0_SMBSUS

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

411 PD.3/USCI0_CTL1/SPI0_SS / LCD_SEG25 / UARTO_TXD

37— PC.3/LCD_SEG29/LCD_COMS / UART2_nRTS / 12C0_SMBAL

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

36— PC.4/LCD_SEG30/LCD_COMS / UART2_RXD

35— PC.5/LCD_SEG31/LCD_COM4 / UART2_TXD

341 PF.1/UART1_RXD/ UARTO_RXD /ICE_CLK

461 PA.13/LCD_SEG19/LCD_SEG46 /LCD_COMS

451 PA.12/LCD_SEG20/LCD_SEG47 /LCD_COM4

44— PD.0/USCI0_CLK / SPI0_MOSI / LCD_SEG22 / TM2

42— PD.2/USCI0_DAT1 / SPI0_CLK /LCD_SEG24 / UARTO_RXD

43[—] PD.1/USCI0_DATO/ SPI0_MISO / LCD_SEG23

331 PF.0/UART1_TXD/UARTO_TXD / ICE_DAT

481 PA.15/ UARTO_RXD /LCD_SEG17 / LCD_SEG44 / LCD_COM7

Ves 48 321 nRESET
LDO_CAP [ 50 311 PF.15/LCD_SEG35/TM2/CLKO /INT4
Vop [ 51 30[—1 PA.0/SPI0_MOSI/SCO_CLK/UARTO_RXD / UART1_nRTS / BPWMO_CHO
TM1/LCD_COMO / LCD_SEG14/ USCIO_CTLO/ SPI0_I2SMCLK/ PC.14 [ 52 29[ "] PA.1/SPI0_MISO/SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
TMO_EXT /LGD_COM1 / LGD_SEG13/ UARTO_nCTS / USCI0_CTL1/ SPI0_SS / EADCO_CH15/ PB.15 [ 53 281 PA2/SPI0_CLK/SCO_RST/12C0_SMBSUS / UART1_RXD / BPWM0_CH2
GLKO/ TM1_EXT / LGD_SEG12/ UARTO_nRTS / USCI0_DAT1 / SPIo_CLK / EADCO_CH14/ PB.14 | 54 271 PA3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_GH3 / CLKO
TM2_EXT /LGD_SEG11/ UARTO_TXD / USCIO_DATO / SPI0_MISO / AGMP1_P3 / ACMPO_P3 / EADCO_CH13/PB.13 [ 55 261 PA.4/SPI0_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD / 12G0_SDA / BPWMO_CH4
TM3_EXT /LCD_SEG10 / UARTO_RXD / USCIO_CLK / SPI0_MOSI / AGMP1_P2 / ACMPO_P2 / EADCO_CH12/PB.12 [ 56 LQFP6 4 251 PA5/UARTO_NCTS/UARTO_TXD / 12C0_SCL / BPWMO_CH5
AV [ 57 24771 PD.15/TM3/INT1
Vege 58 283 Voo
Avss 59 220 v
SPI0_I2SMCLK / LCD_SEG9 / UARTO_nCTS / EADCO_CH11/PB.11 [ 60 211 PA6/LCD_SEG36/UARTO_RXD/ ACMP1_WLAT / TM3 / INTO
LCD_V1/LCD_SEG8 / UARTO_nRTS / EADCO_CH10/PB.10 [ 61 201 PA7/LCD_SEG37/UARTO_TXD / ACMPO_WLAT / TM2 /INT1
LCD_V2/LCD_SEG7/ UART1_nCTS / UARTO_TXD / EADCO_CH9 /PB.9 [ 62 19[_] PC.6/LCD_SEG38/UARTO_nRTS / TM1 / INT2
LCD_V3/LCD_SEG6 / UARTI_nRTS / UARTO_RXD / EADCO_CHB/PB.8 [ 63 18[] PC.7/LCD_SEG39/UARTO_nCTS / MO/ INT3
ACMP0_O /INT5 / LCD_SEGS / UART1_TXD / EADCO_CH7 /PB.7 | 64@ 17[J PF.2/ UARTO_RXD/12C0_SDA/XT1_OUT

—lse
—ls

SPI0_I2SMCLK / UART2_RXD / LCD_SEGO / EADCO_CHO/PB.0. | 7

TM1_EXT / BPWMO_CH1 / USCIO_DATO / ACMP1_P0/PA10 [ 9

TM2_EXT / BPWMO_CH2 / UART1_TXD / USCIO_DAT1 /PA9 [ 10

INT4/ TM3_EXT / BPWMO_CH3 / UART1_RXD / USCI0_CTL1 /PA8 [ 11

INTO / TMO / UART2_TXD / SCO_CLK / [2C0_SCL / LCD_COMO / ACMP1_N / EADCO_CHS5 / PBS [ 2

INT1/ TM1 / UART2_RXD / SCO_DAT / 12C0_SDA / LCD_COM1 / ACMP1_P1 / EADCO_CH4 / PB.4 [ 3

INT2/ TM2 / SCO_RST / UART1_TXD / LCD_COM2 / ACMPO_N / EADCO_CH3/PB3 [ 4

INT3/ TM3 / SCO_PWR / UART1_RXD / LCD_COM3 / ACMPO_P1 / EADCO_CH2/PB2 [ 5

UART2_TXD / LCD_SEG1 / EADCO_CH1 / PB.1

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO / PA.11

XT1_IN/12C0_SCL / UARTO_TXD /PF3 [ 16

X32_OUT / BPWMO_CHS / UART2_nRTS / UART2_TXD / PF.4 [ 15

INTS / TM3/CLKO / PF.14 [ 13

EADCO_ST /X32_IN / BPWMO_CH4 / UART2_nCTS / UART2_RXD / PF.5 [ 14

ACMP1_O /INT4 / LCD_SEG4 / UART1_RXD / EADCO_CH6 / PB.6  [——| 1

Figure 4.1-7 M254SD2AE Multi-function Pin Diagram
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Pin Type |M254SD2AE Pin Function
1 I/0 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O
2 I/0 PB.5/ EADCO_CH5 / ACMP1_N/LCD_COMO0 /12C0_SCL / SCO_CLK /UART2_TXD / TMO / INTO
3 I/0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA
4 I/0 PB.3 / EADCO_CH3 / ACMPO_N /LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
5 I/0 PB.2 / EADCO_CH2 / ACMPQO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
6 I/0 PB.1/EADCO_CH1 /LCD_SEG1/UART2_TXD
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 I/0 PA.11 /ACMPO_PO0 / USCI0O_CLK/ BPWMO_CHO / TMO_EXT
9 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT
10 I/0 PA.9 /USCIO_DAT1 / UART1_TXD / BPWMO_CH2 / TM2_EXT
11 I/0 PA.8 /USCIO_CTL1/ UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
12 P Vico
13 I/0 PF.14/CLKO / TM3/INT5
14 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO0_CH4 / X32_IN / EADCO_ST
15 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
16 I/0 PF.3/UARTO_TXD /12C0_SCL / XT1_IN
17 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT
18 I/0 PC.7 / LCD_SEG39 / UARTO_nCTS/TMO / INT3
19 I/0 PC.6 / LCD_SEG38/ UARTO_nRTS/TM1 /INT2
20 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INTA1
21 I/0 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/ INTO
22 P Vss
23 P Voo
24 I/0 PD.15/TM3/INTA
25 110 PA.5/UARTO_nCTS / UARTO_TXD /12C0_SCL / BPWMO0_CH5
26 I/0 PA.4/ SPI0_I2SMCLK / SC0_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO0_CH4
27 110 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
28 110 PA.2 /SPI0_CLK/SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
29 1/0 PA.1/SPI0O_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
30 110 PA.0 / SPI0_MOSI / SCO_CLK/ UARTO_RXD / UART1_nRTS / BPWMO0_CHO
31 1/0 PF.15/LCD_SEG35/TM2 / CLKO / INT4
32 | nRESET
33 I/0 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 I/0 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK
35 110 PC.5/LCD_SEG31/LCD_COM4 / UART2_TXD
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Pin Type |M254SD2AE Pin Function

36 I/0 PC.4 /LCD_SEG30/LCD_COMS5 / UART2_RXD

37 110 PC.3/LCD_SEG29/LCD_COMS6 / UART2_nRTS / 12C0_SMBAL

38 I/0 PC.2/LCD_SEG28 /LCD_COM7 / UART2_nCTS / 12C0_SMBSUS

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

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

41 I/0 PD.3/USCIO_CTL1/SPI0_SS/LCD_SEG25/ UARTO_TXD

42 I/0 PD.2 /USCIO_DAT1 / SPI0_CLK /LCD_SEG24 / UARTO_RXD

43 I/0 PD.1/USCIO_DATO0/ SPI0_MISO / LCD_SEG23

44 I/0 PD.0 / USCIO_CLK/ SPI0_MOSI / LCD_SEG22 / TM2

45 I/0 PA.12 /LCD_SEG20/LCD_SEG47 / LCD_COM4

46 I/0 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

47 I/0 PA.14 / UARTO_TXD / LCD_SEG18 / LCD_SEG45 / LCD_COM®6

48 I/0 PA.15/UARTO_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7

49 P Vss

50 A LDO_CAP

51 P Voo

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

53 1o ?58?E§(‘FADCO_CH15 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /

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

55 /o PB.13 / EADC0_CH13 / ACMP0O_P3 / ACMP1_P3 / SPI0_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

56 e, PB.12 / EADCO_CH12 / ACMP0O_P2 / ACMP1_P2 / SPI0O_MQOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

57 P AVpp

58 A Vrer

59 P AVss

60 110 PB.11 /EADCO_CH11 / UARTO_nCTS / LCD_SEG9 / SP10_I2SMCLK

61 1/0 PB.10 / EADCO_CH10/ UARTO_nRTS /LCD_SEG8/LCD_V1

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

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

64 1/0 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMP0_O

Table 4.1-2 M254SD2AE Multi-function Pin Table
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NnuvoTonN

M254SD3AE/M254SE3AE

1vQ 301/ AXL0LEVN /XL LLEYN / 0'dd

5107301 / OXH 0LHVN / OXH +1HVN / 1'dd

QXL7ZLHYN /YWD A0/ 1€93S 40T/ 5°0d

XY ZLHVN /SWOD 00T/ 0£93S 40T/ ¥'0d

IVEIS 0021/ SLHY ZLHYN /9NOD A1/ 62935 A0/ £0d
SNSANS 0021 / SLOU ZLHVN / LWOD A071/8293S 401/2°0d

O 0dWOY /108 0021 / GXL ZLHVN / ZWOD A0/ £293S 40T/ +'0d
O LdWOY /VOS 0021/ aXH ZLHYN / EN0D A1/ 92935 a0/ 0'0d
AXL70LHVN /S293S 40T/ SS 0IdS/ K110 010SN /€'ad

aXH 0LHVN /$293S GOT/510 01dS / 1LY 010SN /2 0d

£293S7 007/ OSIW 01dS / 0LV 010SN / +'ad

201/ 2293S A0/ ISOW 01dS /510 010SN / 0'Ad

YNOO 00T/ £y93S 00T/ 0293S 0T/ 2h'Vd

SWOO 007/993S 00T/6193S 0T/ 81'Vd

9NOO @07/ §¥D3S A0/ 81OIS A0/ AXL OLUYN /11 Vdl

LWNOO™ G0/ ¥¥O3S A0/ L193S GO/ AXY 0LEYN/ S1'Vd

nRESET

10_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1

10_CLK / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CH2

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

10_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWM0_CH4.

10_MOS! / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO

OO AOTO00

2

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

30— PAO/SP
291 PA1/SP
28— PA2/SP
271 PA3/SP
261 PA4/SP

251 PAS5/UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS

24— PD.15/TM3/INT1

LQFP64

211 PA6/LCD_SEG36/ UARTO_RXD / ACMP1_WLAT / TM3/INTO

201 PA7/LCD_SEG37/ UARTO_TXD / ACMPO_WLAT / TM2 / INT1

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

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

17[—1 PF.2/UARTO_RXD /[2C0_SDA/XT1_OUT

v o

i

N o swo~®

Juuouoooooormo

49

LDO_CAP 50

Vs

—st

Voo
TM1 /LCD_COMO/ LCD_SEG14 / USCI0_CTLO/ SPI0_I2SMCLK / PC.14 | 52

CLKO/ TM1_EXT /LCD_SEG12 / UARTO_nRTS / USCI0_DAT1 / SPI0_CLK / EADCO_CH14 /PB4 [ 54

TM2_EXT /LCD_SEG11/ UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3 / ACMPO_P3 / EADCO_CH13/PB.13 [ 55

TM3_EXT / LCD_SEG10/ UARTO_RXD / USCI0_CLK / SPI0_MOS! / ACMP1_P2 / ACMPO_P2 / EADCO_CH12/PB.12 [ 56

TMO_EXT /LCD_COM1 / LCD_SEG13/ UARTO_nCTS / USCIO_CTL1 / SPI0_SS / EADCO_CH15 /PB.15 [——| 53

— 57
— 58
—] 5

AVop
Veer
AVss

X X 60
LCD_V1/LCD_SEG8 / UARTO_nRTS / EADCO_CH10/PB.10 [ 61

SPI0_I2SMCLK /LCD_SEGS / UARTO_nCTS / EADCO_CH11/PB.11

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

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

ACMPO0_O /INT5 / LCD_SEGS / UART1_TXD / EADCO_CH7/PB.7 [ 64@

[ Vear power domain

£4d / QXL 0LHVN /1080021 / NITLLX

¥'4d / GXLZLHYN / SLHUZLEYN / SHO OWMd8 / 11O 2EX

'3 / OXH ZLHVN / SLOU ZLEVN / ¥HO ONMdE / NI ZEX / 1S 00av3

ey

oA

8Vd/ 1110 0I0SN / GXH LLEVN / EHO ONMAE / X3 EL/ bINI

6Vd/ LLVQ 0I0SN / QXL 1LHVN /ZHO ONMdE / 1X3 AL

01'Vd/ 0d” LINOY / 01V 0IOSN / 1HO OWME / 1X3 HAL

HH'Vd /0d 0OV /3107 0IOSN / 0HD 0WMdE / LXT OWL

0'8d / 0HO 00QV3/ 093S™QOT/ QXY ZLHVN / HTOWSE! 0IdS

1'8d/ IHO 00Qv3/ 193S 00T/ AXL Z1EVN

2'8d/2HO 00QV3 / kd 04O / ENOO™ GO/ XK +LHVN / UM 00S / BNL / ELNI

€8 /EHO 0003 /N 0dIOV / ZNOD GO/ XL +LUVN / LSH 00S /2L / ZANI

¥'8d/PHO 00QV3 / kd 1AWOV / INOO™ GO/ VS 0021/ 1¥Q 008 / OXY ZLUVN / LAL/ LINI
$'8d/ SHO 00QV3 /N 1dOV / OO GO/ 10S 0021 / 5107008 / XL ZLUVN / 0L / OLNI
9'8d/9HO 00QVI/ GXH LLEVN/¥OIS A0/ PANI/ O WOV

Figure 4.1-8 M254SD3AE/M254SE3AE Multi-function Pin Diagram
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Pin Type |M254SD3AE/M254SE3AE Pin Function
1 I/0 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O
2 I/0 PB.5/ EADCO_CH5 / ACMP1_N/LCD_COMO /12C0_SCL / SCO_CLK /UART2_TXD / TMO / INTO
3 I/0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA
4 I/0 PB.3 / EADCO_CH3 / ACMPO_N /LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
5 I/0 PB.2 / EADCO_CH2 / ACMPQO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
6 I/0 PB.1/EADCO_CH1 /LCD_SEG1/UART2_TXD
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 I/0 PA.11 /ACMPO_PO0 / USCI0O_CLK/ BPWMO_CHO / TMO_EXT
9 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT
10 I/0 PA.9 /USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT
11 I/0 PA.8 /USCIO_CTL1/ UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
12 P Vico
13 P Vear
14 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
15 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
16 I/0 PF.3/UARTO_TXD /12C0_SCL / XT1_IN
17 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT
18 I/0 PC.7 / LCD_SEG39 / UARTO_nCTS/TMO / INT3
19 I/0 PC.6 /LCD_SEG38/ UARTO_nRTS/TM1 /INT2
20 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INTA
21 I/0 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/ INTO
22 P Vss
23 P Voo
24 I/0 PD.15/TM3/INTA
25 110 PA.5/UARTO_nCTS / UARTO_TXD /12C0_SCL / BPWMO_CH5
26 I/0 PA.4/ SPI0_I2SMCLK / SC0_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO_CH4
27 110 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
28 110 PA.2 /SPI0_CLK/SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
29 1/0 PA.1/SPI0O_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
30 110 PA.0 / SPI0_MOSI / SCO_CLK/ UARTO_RXD / UART1_nRTS / BPWMO0_CHO
31 1/0 PF.15/LCD_SEG35/TM2 / CLKO / INT4
32 | nRESET
33 I/0 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 I/0 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK
35 110 PC.5/LCD_SEG31/LCD_COM4 / UART2_TXD
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Pin Type |M254SD3AE/M254SE3AE Pin Function

36 I/0 PC.4 /LCD_SEG30/LCD_COMS5 / UART2_RXD

37 110 PC.3/LCD_SEG29/LCD_COMS6 / UART2_nRTS / 12C0_SMBAL

38 I/0 PC.2/LCD_SEG28 /LCD_COM7 / UART2_nCTS / 12C0_SMBSUS

39 110 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMP0_O

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

41 I/0 PD.3/USCIO_CTL1/SPI0_SS/LCD_SEG25/ UARTO_TXD

42 I/0 PD.2 /USCIO_DAT1 / SPI0_CLK/LCD_SEG24 / UARTO_RXD

43 I/0 PD.1/USCIO_DATO0/ SPI0_MISO / LCD_SEG23

44 I/0 PD.0 / USCIO_CLK/ SPI0_MOSI / LCD_SEG22 / TM2

45 I/0 PA.12 /LCD_SEG20/LCD_SEG47 / LCD_COM4

46 I/0 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

47 I/0 PA.14 / UARTO_TXD / LCD_SEG18 / LCD_SEG45 / LCD_COM®6

48 I/0 PA.15/UARTO_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7

49 P Vss

50 A LDO_CAP

51 P Voo

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

53 1o ?58?E§(‘FADCO_CH15 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /,

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

55 /o PB.13 / EADC0_CH13 / ACMP0O_P3 / ACMP1_P3 / SPI0_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

56 e, PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

57 P AVpp

58 A Vrer

59 P AVss

60 110 PB.11 /EADCO_CH11 / UARTO_nCTS / LCD_SEG9 / SP10_I2SMCLK

61 1/0 PB.10 / EADCO_CH10/ UARTO_nRTS /LCD_SEG8/LCD_V1

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

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

64 1/0 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMP0_O

Table 4.1-3 M254SD3AE/M254SE3AE Multi-function Pin Table
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M254SG6AE

11_MOSI/ UART2_nCTS /12C0_SMBSUS / UARTS_RXD

4771 PA14/UART0_TXD /LCD_SEG18/LCD_SEGA5/LCD_COMS /BPWMi_CH4

46["] PA.13/12C1_SDA/LCD_SEG19/LCD_SEG46/LCD_COMS / BPWM1_CH3

45[—1 PA.12/12C1_SCL/LCD_SEG20/LCD_SEGA7 /LCD_COM4 / BPWMI_CH2

4171 PD3/USCI0_CTL1/SPI0_SS /LCD_SEG25 / USCI1_CTLO/ UARTO_TXD / UART3_nRTS

1S/ UART2_RXD / 12C0_SDA / ACMP1_O
1_CLK / UART2_TXD / 1200_SCL / ACMPO_O.

331 PF.0/UARTI_TXD /12C1_SCL/UARTO_TXD / BPWM1_CHO / ICE_DAT

351 PC5/LCD_SEG31/LCD_COM4/ UART2_TXD /12C1_SCL

431 PD.1/USCI0_DATO/ SPI0_MISO / LCD_SEG23 / UART3_TXD
4271 PD.2/USCI0_DAT1/SPI0_CLK/LCD_SEG24/ UARTO_RXD / UART3 nCTS

341 PF.1/UARTI_RXD/12C1_SDA/ UARTO_RXD / BPWM1_CH1 /ICE_CLK

441 PD.0/USCI0_CLK/SPI0_MOSI / LCD_SEG22/ UART3_RXD / TM2

1_12SMCLK / UART2_RXD / 12C1_SDA

40[—1 PC.0/LCD_SEG26/LCD_COM3 / SPI

391 PC.1/LCD_SEG27/LCD_COM2/ SP!

481 PA.15/UARTO_RXD /LCD_SEG17/LCD_SEG44 / LCD_COM7 | BPWM1_CHS

36{—1 PC.4/LCD_SEG30/LCD_COMS / SP)

Ves 49 32 nRESET
LDo_cap ] 50 31" PF.15/LCD_SEG35/TM2/ CLKO/ INT4
Voo 51 301 PA0/SPI0_MOSI/SCO_CLK/ UARTO_RXD | UART1_nRTS / BPWMO_GHO / DACO_ST
TM1 /LCD_COMO /LCD_SEG14/ USCI0_CTLO/ SPI0_I2SMCLK / PC.14 [ 52 29771 PA1/SPI0_MISO / SCO_DAT/ UARTO_TXD / UART1_nGTS | BPWMO_CH1 / DAG!_ST
TMO_EXT /LCD_COM /LCD_SEG13 / UARTS_TXD / UARTO_nCTS / USCI0_GTL1 / SPI0_SS / EADCO_CH15/PB.15 [ 53 2871 PA2/SPI0_CLK/SCO_RST/12C0_SMBSUS / UART1_RXD / 12G1_SDA / BPWM0_CH2
GLKO/ TM1_EXT /LGD_SEG12/ UART3_RXD / UARTO_nRTS / USCIO_DAT1 / SPI0_CLK / EADCO_CH14/PB.14 [ 54 2771 PA3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / I2G1_SCL/BPWMO_CH3/ GLKO|
TM2_EXT/LCD_SEG11 / UARTS_nRTS / UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3/ ACMPO_P3/ DAC1_OUT / EADCO_CH13/PB.13 [ 55 261 PA4/SPI0_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD /12C0_SDA | BPWMO_CH4
TMA_EXT /LCD_SEG10 / UART3_nCTS / UARTO_RXD / USCIO_CLK / SPI_MOS! / AGMP1_P2 / AGMPO_P2 | DAGO_OUT / EADCO_GH12/PB.12 ] 56 LQFP64 25771 PA5/SPI1_I2SMCLK/ UARTO_nCTS / UARTO_TXD /12G0_SCL / BPWMO_GHS
AVep 57 260 PD.1S/TMB/INTY
Vaer 58 280 Voo
Aves 159 20 v
BPWN1_GHO/ SPI0_I2SMCLK / LGD_SEGY /12G1_SCL/ UARTO_nCTS / EADGO_CH11/PB.11 ] 60 2171 PA6/SPI1_SS/LCD_SEG36/UARTO_RXD / I2G1_SDA / BPWM1_CH3 / AGMP1_WLAT / TM3 / INTO
BPWM1_CH1/LCD_V1/LCD_SEG8/ 12C1_SDA/ UARTO_nRTS / USCI1_GTLO/ EADCO_CH10/PB.10 ] 61 201 PA7/SPI1_CLK/LCD_SEG37 / UARTO_TXD /12C1_SCL / BPWM1_CH2 | ACMPO_WLAT / TM2 / INT1
BPWI1_GH2/ LCD_V2/LCD_SEG7/121_SMBAL / UART1_nGTS / UARTO_TXD / USCI1_GTL1 /EADCO_CH9 /PBS ] 62 19/—1 PC6/SPI1_MOSI/LCD_SEG38/ UARTO_nRTS /I2G1_SMBSUS / BPWM1_CH1 / TM1 / INT2
BPWM1_CH3/LCD_V3 / LCD_SEG6 / 12C1_SMBSUS / UART1_nRTS / UARTO_RXD / USCI1_CLK / EADCO_CHB / PBS [ 63 181 PC.7/SPI1_MISO/LCD_SEG39/ UARTO_nCTS / 12G1_SMBAL / BPWM1_CHO / TMO / INT3
ACMPO_O /INT5 / BPWM1_GH4 / LCD_SEGS / UART1_TXD / USCI1_DATO/ EADCO_CH7/PB.7 ] . 171 PF.2/UARTO_RXD/12C0_SDA / XT1_OUT/BPWM1_CH1
8 i
g
s

=

Vear power domain

DACO_ST/TM1_EXT /BPWMO_CH1/ USCIO_DATO/ ACMP1_PO/PA10 [ 9

INTO/ TMO / UART2_TXD / SCO_CLK / USCI1_CTLO/ SPI1_MISO /12C0_SCL /LCD_COMO / ACMP1_N/EADCO_CH5 /PBS [ 2

INT1/TM1 / UART2_RXD / SCO_DAT / USCI1_CTL1 /SPI1_MOSI / 12C0_SDA / LCD_COM1 / ACMP1_P1/EADCO_CH4 /PB4 [ 3

INT2 / TM2 / SCO_RST / USCI1_DAT / SPI1_CLK / UART1_TXD /LCD_COM2 / 12C1_SCL/ ACMPO_N / EADCO_CH3 /PB3 | 4

INT3/TM3 / SCO_PWR / USCI1_DATO / SPI1_SS / UART1_RXD / LCD_COM3 /12G1_SDA/ ACMPO_P1 / EADCO_CH2 /PB2 [ 5

X32_OUT / BPWMO_CHS / UART2_nRTS / UART2_TXD /PF.4 [ 15

BPWM1_CHO/XT1_IN/12C0_SCL/ UARTO_TXD /PF3 [ 16

INT4/ TM3_EXT / BPWMO_CH3 / UART1_RXD / USCI0_CTL1 /PA8 [ 11

DACH_ST / TMO_EXT / BPWM0_CHO / USCIO_CLK / ACMPO_PO / PA.11

TM2_EXT / BPWMO_CH2 / UART1_TXD / USCIO_DAT1 /PAS [ 10

EADCO_ST/ X32_IN/ BPWMO_CH4 / UART2 nCTS / UART2_RXD /PF.5 [ 14

12G1_SDA/ SPI0_I2SMCLK / UART2_RXD / LCD_SEGO/ EADCO_CHO/PBO [ 7

AGMP1_O/INT4 /BPWN1_GHS / LOD_SEG4 / UART1_RXD/ USCI1_DAT1 / EADCO_CH6 /PB6 [ 1 @

Figure 4.1-9 M254SG6AE Multi-function Pin Diagram
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Pin Type [M254SG6AE Pin Function
1 I/0 PB.6 / EADCO_CH6 / USCI1_DAT1 / UART1_RXD / LCD_SEG4 / BPWM1_CH5 / INT4 / ACMP1_O
5 /0 Eig{iﬁ?g%ﬁ%ﬁﬂ@%ﬂpw / LCD_COMO / 12C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
3 /o Eié_{zli_g?(%o/_%af//lﬁ\ﬁl:/lm_m / LCD_COM1 /12C0_SDA / SPI1_MOSI / USCI1_CTL1 / SCO_DAT /
4 /o ggéi_/RESﬁ_D/%OMZCh?\AéCMPO_N /12C1_SCL/LCD_COM2 / UART1_TXD / SPI1_CLK/USCI1_DAT1/
5 /o PB.2 / EADCO_CH2 / ACMPO_P1/12C1_SDA /LCD_COM3/ UART1_RXD / SPI1_SS /USCI1_DATO/
SCO_PWR/TM3/INT3
6 I/0 PB.1 /EADCO_CH1 /LCD_SEG1 / SPI1_I2SMCLK / UART2_TXD / USCI1_CLK/12C1_SCL
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO0/ UART2_RXD / SPI0_I2SMCLK / 12C1_SDA
8 I/0 PA.11/ ACMPO_PO0 / USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
9 I/0 PA.10 / ACMP1_P0 / USCIO_DATO / BPWMO_CH1 / TM1_EXT / DACO_ST
10 I/0 PA.9 /USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT
11 I/0 PA.8 /USCIO_CTL1/ UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
12 P Vieo
13 P Vear
14 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
15 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
16 I/0 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
17 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT / BPWM1_CH1
18 I/0 PC.7 / SPI1_MISO /LCD_SEG39/UARTO0_nCTS /12C1_SMBAL / BPWM1_CHO / TMO / INT3
19 110 PC.6/SPI1_MOSI/LCD_SEG38/ UARTO_nRTS / 12C1_SMBSUS / BPWM1_CH1 / TM1/INT2
20 /o ::l)\lp"l'17 / SPI1_CLK / LCD_SEG37 / UARTO_TXD / 12C1_SCL / BPWM1_CH2 / ACMPO_WLAT / TM2 /
21 110 PA.6/SPI1_SS/LCD_SEG36/UARTO0_RXD /12C1_SDA/BPWM1_CH3/ACMP1_WLAT /TM3/INTO
22 P Vss
23 P Voo
24 I/0 PD.15/TM3/INTA
25 1/0 PA.5/ SPI1_12SMCLK / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 110 PA.4 / SPI0_I2SMCLK / SC0_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO0_CH4
27 1/0 PA.3/SPI0_SS/SCO0_PWR /12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO0_CH3 / CLKO
28 110 PA.2 /SPI0_CLK/SCO_RST /12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO0_CH2
29 1/0 PA.1/SPI0_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO0_CH1 / DAC1_ST
30 1/0 PA.0 / SPI0_MOSI / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO0 / DACO_ST
31 110 PF.15/LCD_SEG35/TM2 / CLKO / INT4
32 | nRESET
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Pin Type [M254SG6AE Pin Function

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

34 I/0 PF.1/UART1_RXD / 12C1_SDA / UARTO_RXD / BPWM1_CH1 / ICE_CLK

35 I/0 PC.5/LCD_SEG31/LCD_COM4 /UART2_TXD/12C1_SCL

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

37 I/0 PC.3/LCD_SEG29/LCD_COMS6 / SPI1_MISO / UART2_nRTS / 12C0_SMBAL / UART3_TXD

38 I/0 PC.2/LCD_SEG28/LCD_COM?7 / SPI1_MOSI/ UART2_nCTS /12C0_SMBSUS / UART3_RXD

39 I/0 PC.1/LCD_SEG27 / LCD_COM2 / SPI1_CLK/UART2_TXD /12C0_SCL / ACMPO_O

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

41 110 PD.3/USCIO_CTL1/SPI0O_SS /LCD_SEG25/ USCI1_CTLO / UARTO_TXD / UART3_nRTS

42 I/0 PD.2 /USCIO_DAT1 / SPI0_CLK/LCD_SEG24 / UARTO_RXD / UART3_nCTS

43 I/0 PD.1/USCIO_DATO0 / SPI0_MISO / LCD_SEG23 / UART3_TXD

44 I/0 PD.0 /USCIO_CLK/ SPI0_MOSI / LCD_SEG22 / UART3_RXD / TM2

45 I/0 PA.12/12C1_SCL /LCD_SEG20/LCD_SEG47 / LCD_COM4 / BPWM1_CH2

46 I/0 PA.13/12C1_SDA/LCD_SEG19/LCD_SEG46 / LCD_COM5 / BPWM1_CH3

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

48 I/0 PA.15/UARTO0_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7 / BPWM1_CH5

49 P Vss

50 A LDO_CAP

51 P Voo

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

53 1o ESEJ_SC/OI'\E/I???%I_&FII&ST/ SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /

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

55 /o PB.13 / EADCO_CH13 / DAC1_OUT / ACMP0O_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO /
UARTO_TXD / UART3_nRTS/LCD_SEG11/TM2_EXT

56 /o PB.12 / EADCO_CH12 / DACO_OUT / ACMP0O_P2 / ACMP1_P2 / SPI0O_MOSI / USCIO_CLK /
UARTO_RXD / UART3_nCTS / LCD_SEG10/ TM3_EXT

57 P AVpp

58 A Vrer

59 P AVss

60 1/0 PB.11 /EADCO_CH11 / UARTO_nCTS /12C1_SCL / LCD_SEGS9 / SPI0_I2SMCLK / BPWM1_CHO

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

62 e, PB.9 / EADCO_CH9 / USCIH_CTL1 / UARTO_TXD / UART1_nCTS / 12C1_SMBAL / LCD_SEG7 /
LCD_V2/BPWM1_CH2

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

LCD_V3/BPWM1_CH3
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Pin Type |M254SG6AE Pin Function

64 110 PB.7 / EADCO_CH7 / USCI1_DATO0 / UART1_TXD / LCD_SEGS5 / BPWM1_CH4 / INT5 / ACMPO_O

Table 4.1-4 M254SG6AE Multi-function Pin Table
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4.1.2.3 M254 Series LQFP 80-Pin Multi-function Pin Diagram
Corresponding Part Number: M254QESAE

M254QE3AE
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spwvo_crs oo seats pe7 (ot w1 P14/ UART2 TXD LoD, SEG34
SPWMO_GH USCI0_CTLo 500 160 /LoD SEars pEs (] 5[] pr15/LoD_ SEGSS/ THe /CLKO /T4
o T 9] PA0/SPI_NOSI S00_OLK /UARTO_RXD /UARTI_nATS  BPANO_GHO
=N [ ) PA1/5P1_MISO /SCO_DAT/ UARTO_TXO/ UARTI_iGTS  BPWHO_CH1

PA2/SPI0_CLK/ SCO_RST/ 12C0_SMBSUS / UARTI_RXD / BPWO_CH2

TM1 /LCD_COMO/ LCD_SEG14 /USCI0_CTLO / SPI0_IZSMCLK / PC.14 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO.

TMO_EXT /LOD_COM1 /LCD_SEG13/ UARTO_nCTS / USCI0_CTL1 / SPI0_SS EADGO_CH15 /PBAS PA4/SPI0_I2SMOLK/ SG0_nCD | UARTO_nRTS / UARTO_RXD./ 12G0_SDA / BPWMO_CH#

CLKO/ TMI1_EXT/LCD_SEG12/ UARTO_nRTS / USCI0_DAT1 / SPI0_CLK/ EADCO_CH14 PB.14 PAS/ UARTO_nCTS / UARTO_TXD / 120_SCL / BPWMO_CHS

TM2_EXT/LCD_SEG11 / UARTO_TXD / USCI0_DATO / SPI0_MISO / ACMP1_P3/ ACMPO_P3 / EADCO_CHI3 / PB.13 PD.15/TM3 /INT1

TM3_EXT /LGD_SEG10/ UARTO_RXD / USCIO_GLK / SPID_MOSI / ACMP1_P2/ ACMPO_P2 / EADGO_CH12/ PB.12 PA6/LCD_SEG35/ UARTO_RXD  ACMP1_WLAT | TM3 /INTO

LQFP80

oo 71 @[] PA7/LOD_SEGS7 / UARTO_TXD / ACMPO_WLAT / T/ INT1
Ve (72 20[ ] PC.6/LCD_SEGI8/ UARTO_ARTS / TMI1/INT2
avss 7 [ PC.7/LOD_SEG39/ UARTO_ACTS / T/ INTS

SPI0_I2SMCLK / LCD_SEGS / UARTO_NCTS / EADCO_CH11/PB.11 PC.8/12C0_SDA /LCD_SEG4D /LCD_COM? / UART1_RXD

LCD_V1/LCD_SEGS / UARTO_nRTS / EADCO_CHI0/ PB.10

]

PE.13/12C0_SCL /LCD_SEG41 /LCD_COMS  UART1_TXD

LCD_V2/LCD_SEG7 / UART1_nGTS / UARTO_TXD / EADCO_CHO / PB.9

PE.11/LCD_SEG17/LCD_COM3 / UART1_nCTS

LCD_V3/LCD_SEGS  UARTI_nRTS / UARTO_RXD  EADCO_CHB / PB.S PE.10/LCD_SEG18/LCD_COM2

)

ACMP0_O /INTS / LCD_SEGS / UART1_TXD / EADCO_CH7 / PB.7 PE9/LCD_SEGIS/LOD_COM1 / UART2_RXD

ACMP1_O /INT4 / LCD_SEG4 | UART1_RXD  EADGO_CHE / PB.S

PE8/LCD_SEG20/LOD_COMO / UART2_TXD

DOONOONO0RO0NO0O0NGT
(I ARRRIRERs i iR SRER AR R RSB RRA RO

INTO/ THMO / UART2_TXD / SCO_GLK / 12C0_SCL / LCD_COMO  ACMP1_N/ EADCO_CHS/ PB.S PF.2/ UARTO_RXD /12C0_SDA/ XT1_OUT

e

LCD_COMS /LCD_SEG42/ UART1_RXD/PD.10 |17

e

SMCLK / UART2_RXD /LCD_SEGO/ EADCO_CHO /PB.0 (|7
Ve e

Voo (o

[ty

vieo T w

INTS / EADCO_ST / CLKO / BPWM0_CHS / UART2_RXD / PD.12 [ 15

11200 SCL/ UARTO_TXD (PF3 [ 20

Lcp sea2/pco s

Lcp_seGa/pc.1o [«

INT3/ TM3 / SCO_PWR [ UART1_RXD / LCD_COM3 / ACMPO_P1/ EADCO_CHz /PB2 |3

LCD_COMS /LCD_SEG43 / UARTI_TXD PD.11

UART2_TXD /LCD_SEG1 / EADCO_CH1 / PB.1

TM2_EXT / BPWMO_CH2 / UART1_TXD / USCI0_DAT1 /PAS [ 12

X32_OUT / BPWMO_CHS / UART2_nRTS / UART2_TXD / PF.4 [ 10

TMO_EXT / BPWMO_CHO / USCIO_CLK/ ACMPO_PO / PA.11

INT4/ TM3_EXT / BPWMO_CH3 / UART1_RXD / USCIO_CTL1 /PA8 [ 13

EADCO_ST/ X32_IN/ BPWMO_CH4 / UART2_nCTS | UART2_AXD /PF.5 [ 16

INT2/ TM2 /SCO_RST / UART!_TXD /LCD_COM2 / ACMPO_N / EADCO_CH3/PB.3 [|2

INT1/ TM1 / UART2_RXD / SCO_DAT / 12C0_SDA / LCD_COM? / ACMP1_P1/ EADCO_CH4 /PB4 [ 1

Figure 4.1-10 M254QE3AE Multi-function Pin Diagram
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Pin Type |M254QE3AE Pin Function
1 I/0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA
2 I/0 PB.3 / EADCO_CH3 / ACMPO_N /LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
3 I/0 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
4 110 PC.10/LCD_SEG3
5 110 PC.9/LCD_SEG2
6 I/0 PB.1/EADCO_CH1 /LCD_SEG1/UART2_TXD
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 P Vss
9 P Voo
10 I/0 PA.11 /ACMPO_PO0 / USCI0O_CLK / BPWMO_CHO / TMO_EXT
11 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT
12 I/0 PA.9 /USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
13 I/0 PA.8 /USCIO_CTL1/UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
14 P Vico
15 I/0 PD.12 / UART2_RXD / BPWMO0_CH5 / CLKO / EADCO_ST / INT5
16 I/0 PD.11/UART1_TXD /LCD_SEG43/LCD_COM4
17 I/0 PD.10/ UART1_RXD / LCD_SEG42 / LCD_COM5
18 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
19 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
20 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN
21 I/0 PF.2/UARTO0_RXD / 12C0_SDA / XT1_OUT
22 110 PE.8 /LCD_SEG20 /LCD_COMO / UART2_TXD
23 110 PE.9/LCD_SEG19/LCD_COM1 / UART2_RXD
24 I/0 PE.10/LCD_SEG18/LCD_COM2
25 I/0 PE.11/LCD_SEG17 /LCD_COM3 / UART1_nCTS
26 I/0 PE.13/12C0_SCL /LCD_SEG41/LCD_COM6 / UART1_TXD
27 110 PC.8/12C0_SDA /LCD_SEGA40 /LCD_COM7 / UART1_RXD
28 I/0 PC.7 / LCD_SEG39 / UARTO_nCTS/TMO / INT3
29 1/0 PC.6/LCD_SEG38/UARTO_nRTS/TM1 /INT2
30 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INTA1
31 1/0 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3 / INTO
32 110 PD.15/TM3/INTA
33 I/0 PA.5/ UARTO0_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
34 I/0 PA.4 / SPI0_I2SMCLK / SCO_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO0_CH4
35 110 PA.3/SPI0_SS/SCO_PWR/12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
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36 I/0 PA.2/SPI0_CLK/SCO0_RST /12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
37 I/0 PA.1/SPI0_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
38 I/0 PA.0/ SPI0_MOSI / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO
39 110 PF.15/LCD_SEG35/TM2/ CLKO / INT4

40 I/0 PE.14 / UART2_TXD / LCD_SEG34

41 | nRESET

42 I/0 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT

43 I/0 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

44 I/0 PD.9/UART2_nCTS /LCD_SEG33

45 I/0 PD.8 / UART2_nRTS /LCD_SEG32

46 I/0 PC.5/LCD_SEG31/LCD_COM4 / UART2_TXD

47 I/0 PC.4 /LCD_SEG30/LCD_COMS5 / UART2_RXD

48 I/0 PC.3/LCD_SEG29/LCD_COM6 / UART2_nRTS / 12C0_SMBAL

49 110 PC.2/LCD_SEG28/LCD_COM7 / UART2_nCTS / [12C0_SMBSUS

50 I/0 PC.1/LCD_SEG27/LCD_COM2/UART2_TXD /12C0_SCL / ACMPO_O

51 I/0 PC.0/LCD_SEG26 / LCD_COM3/UART2_RXD / 12C0_SDA / ACMP1_O

52 110 PD.3/USCIO_CTL1/SPI0O_SS / LCD_SEG25 / UARTO_TXD

53 110 PD.2/ USCIO_DAT1/SPI0_CLK/LCD_SEG24 / UARTO_RXD

54 110 PD.1/USCIO_DATO / SPIO_MISO / LCD_SEG23

55 110 PD.0/ USCIO_CLK/ SPI0O_MOSI/ LCD_SEG22 / TM2

56 110 PD.13/ SPI0_I2SMCLK / LCD_SEG21

57 110 PA.12/LCD_SEG20 /LCD_SEG47 / LCD_COM4

58 I/0 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

59 I/0 PA.14 / UARTO_TXD / LCD_SEG18 / LCD_SEG45 / LCD_COM6

60 110 PA.15/UARTO_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7

61 I/0 PE.7 / LCD_SEG16 / BPWMO0_CH5

62 I/0 PE.6 /LCD_SEG15/SC0_nCD /USCI0O_CTLO / BPWMO_CH4

63 P Vss

64 A LDO_CAP

65 P Voo

66 I/0 PC.14/ SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO / TM1

67 /o _;P_KB/I.(;I_SE;(_II_EADCoiCm 5/ SPI0_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
68 I/0 PB.14 / EADCO_CH14 / SPI0O_CLK / USCI0_DAT1 / UARTO_nRTS /LCD_SEG12/ TM1_EXT / CLKO
69 e, ECBIJEBS{EE1A1D/C'|9|\_/|C21H|;)%T/ ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
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70 o) PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0O_MQOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

71 P AVpp

72 A Vrer

73 P AVss

74 I/0 PB.11/EADCO_CH11/UARTO_nCTS / LCD_SEG9 / SPI0_I2SMCLK

75 I/0 PB.10 / EADCO_CH10 / UARTO_nRTS / LCD_SEG8 / LCD_V1

76 I/0 PB.9 / EADCO_CH9 / UARTO_TXD / UART1_nCTS /LCD_SEG7/LCD_V2

77 I/0 PB.8 / EADCO_CH8 / UARTO_RXD / UART1_nRTS/LCD_SEG6/LCD_V3

78 I/0 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMP0_O

79 I/0 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O

80 110 PB.5/EADCO_CH5/ ACMP1_N/LCD_COMO0 /12C0_SCL / SCO_CLK / UART2_TXD / TMO / INTO

Table 4.1-5 M254QE3AE Multi-function Pin Table
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4.1.2.4 M254 Series LQFP 128-Pin Multi-function Pin Diagram
Corresponding Part Number: M254KE3AE, M254KG6AE
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Figure 4.1-11 M254KE3AE Multi-function Pin Diagram
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1 I/0 PB.5/ EADCO_CH5 / ACMP1_N/LCD_COMO /12C0_SCL / SCO_CLK/UART2_TXD / TMO/ INTO
2 I/0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INT1
3 I/0 PB.3/ EADCO_CH3 / ACMPO_N /LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
4 I/0 PB.2 / EADCO_CH2 / ACMPQO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
5 110 PC.12/UARTO_TXD /12C0_SCL / SC0_nCD / ACMPO_O

6 I/0 PC.11/ UARTO_RXD /12C0_SDA / ACMP1_O

7 110 PC.10/LCD_SEG3

8 I/0 PC.9/LCD_SEG2

9 I/0 PB.1 /EADCO_CH1 /LCD_SEG1/UART2_TXD

10 I/0 PB.0 / EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK

11 P Vss

12 P Voo

13 I/0 PA.11 /ACMPO_PO0 / USCI0O_CLK/ BPWMO_CHO / TMO_EXT

14 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT

15 170 PA.9 /USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT

16 I/0 PA.8 /USCIO_CTL1/ UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4

17 P Vico

18 I/0 PD.12 / UART2_RXD / BPWMO0_CH5 / CLKO / EADCO_ST / INT5

19 I/0 PD.11/UART1_TXD/LCD_SEG43/LCD_COM4

20 I/0 PD.10/ UART1_RXD /LCD_SEG42 / LCD_COM5

21 - NC

22 - NC

23 - NC

24 - NC

25 - NC

26 - NC

27 - NC

28 110 PF.7 / SCO_DAT / SPIO_MISO

29 I/0 PF.6/SC0_CLK/ SPI0_MOSI

30 P Vear

31 1/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST

32 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT

33 - NC

34 - NC

35 - NC
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36 - NC

37 I/0 PF.3/UARTO_TXD /12C0_SCL / XT1_IN

38 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT

39 - NC

40 - NC

41 I/0 PE.8 / LCD_SEG20 / LCD_COMO0 / UART2_TXD

42 I/0 PE.9/LCD_SEG19/LCD_COM1 / UART2_RXD

43 I/0 PE.10/LCD_SEG18/LCD_COM2

44 I/0 PE.11/LCD_SEG17/LCD_COM3/UART1_nCTS

45 I/0 PE.12 /UART1_nRTS

46 I/0 PE.13/12C0_SCL /LCD_SEG41/LCD_COM®6 / UART1_TXD

47 I/0 PC.8/12C0_SDA /LCD_SEG40/LCD_COM7 / UART1_RXD

48 I/0 PC.7 / LCD_SEG39/ UARTO_nCTS/TMO / INT3

49 I/0 PC.6 / LCD_SEG38/ UARTO_nRTS/ TM1 /INT2

50 I/0 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INTA

51 I/0 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/ INTO

52 P Vss

53 P Voo

54 I/0 PD.15/TM3/INTA

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

56 I/0 PA.4 / SPI0_I2SMCLK / SC0_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO0_CH4
57 110 PA.3/SPI0_SS/SCO_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
58 110 PA.2 /SPI0_CLK/SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CH2
59 I/0 PA.1/SPI0_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
60 110 PA.0 / SPI0_MOSI / SCO_CLK/ UARTO_RXD / UART1_nRTS / BPWMO0_CHO
61 I/0 PF.15/LCD_SEG35/TM2/ CLKO / INT4

62 I/0 PE.14 /UART2_TXD / LCD_SEG34

63 110 PE.15/UART2_RXD

64 | nRESET

65 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT

66 1/0 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

67 110 PD.9/ UART2_nCTS /LCD_SEG33

68 I/0 PD.8 / UART2_nRTS/LCD_SEG32

69 I/0 PC.5/LCD_SEG31/LCD_COM4 / UART2_TXD

70 110 PC.4/LCD_SEG30/LCD_COM5 / UART2_RXD
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71 I/0 PC.3/LCD_SEG29/LCD_COM6 / UART2_nRTS / 12C0_SMBAL
72 I/0 PC.2/LCD_SEG28/LCD_COM?7 / UART2_nCTS / 12C0_SMBSUS
73 I/0 PC.1/LCD_SEG27/LCD_COM2/UART2_TXD /12C0_SCL / ACMPO_O
74 I/0 PC.0/LCD_SEG26 / LCD_COM3/ UART2_RXD / 12C0_SDA / ACMP1_O
75 P Vss

76 P Voo

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 I/0 PD.7 / UART1_TXD / 12C0_SCL

85 170 PD.6 / UART1_RXD / 12C0_SDA

86 110 PD.5

87 110 PD.4 / USCIO_CTLO

88 I/0 PD.3/USCI0O_CTL1/SPI0_SS/LCD_SEG25/ UARTO_TXD

89 I/0 PD.2/USCI0O_DAT1 /SPI0O_CLK/LCD_SEG24 / UARTO_RXD
90 I/0 PD.1/USCI0O_DATO / SPI0_MISO / LCD_SEG23

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

92 110 PD.13/ SPIO_I2SMCLK / LCD_SEG21

93 110 PA.12/LCD_SEG20 /LCD_SEG47 / LCD_COM4

94 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

95 110 PA.14 /UARTO_TXD / LCD_SEG18 /LCD_SEG45/ LCD_COM6
96 I/0 PA.15/UARTO0_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7
97 110 PE.7 /LCD_SEG16 / BPWMO0_CH5

98 I/0 PE.6 /LCD_SEG15/SC0_nCD / USCI0O_CTLO / BPWMO_CH4
99 I/0 PE.5/SCO_PWR/USCIO_CTL1/BPWMO0_CH3

100 110 PE.4 / SCO_RST / USCIO_DAT1 / BPWMO_CH2

101 1/0 PE.3/SCO_DAT / USCIO_DATO0 / BPWMO_CH1

102 1’0 PE.2/ SCO_CLK / USCI0_CLK / BPWMO_CHO

103 - NC

104 - NC

105 I/0 PE.1
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106 I/0 PE.O

107 - NC

108 - NC

109 - NC

110 - NC

111 - NC

112 P Vss

113 A LDO_CAP

114 P Voo

115 I/0 PC.14/ SPI0_I2SMCLK / USCI0O_CTLO / LCD_SEG14 /LCD_COMO0 / TM1

116 /o '};Sl.(;l_sE;('ll'EADCO_CHw / SPI10_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
117 I/0 PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS /LCD_SEG12/ TM1_EXT / CLKO
118 /o EgE;I_SS{ECE1A1D/C'|9|\_/IC2:I_-||;)3(T/ ACMPO_P3 / ACMP1_P3 / SPI0O_MISO / USCIO_DATO / UARTO_TXD /
119 /o Eg[;I_ZSI/ECI;EﬁoD/C_IEJngng/ ACMPO_P2 / ACMP1_P2 / SPI0_MQOSI / USCIO_CLK / UARTO_RXD /
120 P AVpp

121 A Vrer

122 P AVss

123 I/0 PB.11 /EADCO_CH11 / UARTO_nCTS / LCD_SEG9 / SP10_I2SMCLK

124 I/0 PB.10 / EADCO_CH10 / UARTO_nRTS / LCD_SEG8/ LCD_V1

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

126 I/0 PB.8 / EADCO_CH8 / UARTO_RXD / UART1_nRTS/LCD_SEG6/LCD_V3

127 I/0 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMP0_O

128 110 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O

Table 4.1-6 M254KE3AE Multi-function Pin Table
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Figure 4.1-12 M254KG6AE Multi-function Pin Diagram
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Pin Type [M254KG6AE Pin Function
1 /o Eig{;ﬁ#gg?__ﬁ\%i/@?g/lﬁ_N / LCD_COMO / 12C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
5 /o PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SPI1_MOSI / USCI1_CTL1 / SCO_DAT/
UART2_RXD / TM1/INTA
3 /o PB.3/ EADCO_CH3 / ACMPO_N /12C1_SCL / LCD_COM2 / UART1_TXD / SPI1_CLK/ USCI1_DAT1/
SCO_RST/TM2/INT2
4 /o g(B_:az_/PI\E/OIRD?‘?KA%I}'zII\/j1A3CMPO_P1 /12C1_SDA /LCD_COMS3 / UART1_RXD / SPI1_SS /USCI1_DATO/
5 I/0 PC.12/ UARTO_TXD /12C0_SCL / SCO_nCD / ACMPO_O
6 I/0 PC.11/ UARTO_RXD /12C0_SDA / ACMP1_O
7 I/0 PC.10/LCD_SEG3/ UART3_TXD
8 110 PC.9/LCD_SEG2/ UART3_RXD
9 I/0 PB.1 /EADCO_CH1 /LCD_SEG1 / SPI1_I2SMCLK / UART2_TXD / USCI1_CLK/12C1_SCL
10 I/0 PB.0 / EADCO_CHO / LCD_SEGO0/ UART2_RXD / SPI0_I2SMCLK / I12C1_SDA
11 P Vss
12 P Voo
13 I/0 PA.11/ ACMPO_PO0 / USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
14 I/0 PA.10 / ACMP1_P0 / USCI0O_DATO0 / BPWMO_CH1 / TM1_EXT / DACO_ST
15 170 PA.9 /USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT
16 I/0 PA.8 /USCIO_CTL1/UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
17 P Vieo
18 I/0 PD.12 / UART2_RXD / BPWMO0_CH5 / CLKO / EADCO_ST / INT5
19 I/0 PD.11/UART1_TXD /LCD_SEG43/LCD_COM4
20 I/0 PD.10/ UART1_RXD /LCD_SEG42 / LCD_COM5
21 - NC
22 - NC
23 - NC
24 - NC
25 - NC
26 - NC
27 - NC
28 1/0 PF.7 / SCO_DAT / SPI0_MISO
29 I/0 PF.6/SC0_CLK/ SPI0_MOSI
30 P Vear
31 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
32 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
33 - NC
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Pin Type [M254KG6AE Pin Function

34 - NC

35 - NC

36 - NC

37 I/0 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO

38 I/0 PF.2 / UARTO_RXD / 12C0_SDA / XT1_OUT / BPWM1_CH1

39 - NC

40 - NC

41 I/0 PE.8 /LCD_SEG20 / LCD_COMO0 / USCI1_CTL1 / UART2_TXD

42 I/0 PE.9/LCD_SEG19/LCD_COM1 / USCI1_CTLO / UART2_RXD

43 I/0 PE.10/LCD_SEG18/LCD_COM2 / USCI1_DATO / UART3_TXD

44 I/0 PE.11/LCD_SEG17/LCD_COMS3/USCI1_DAT1/UART3_RXD / UART1_nCTS

45 I/0 PE.12 /USCIH1_CLK/ UART1_nRTS

46 I/0 PE.13/12C0_SCL / LCD_SEG41 /LCD_COM®6 / UART1_TXD / BPWM1_CH5

47 I/0 PC.8/12C0_SDA /LCD_SEG40/LCD_COM7 / UART1_RXD / BPWM1_CH4

48 170 PC.7 / SPI1_MISO /LCD_SEG39/ UARTO0_nCTS /12C1_SMBAL / BPWM1_CHO / TMO / INT3
49 I/0 PC.6 / SPI1_MOSI/LCD_SEG38/ UARTO0_nRTS /12C1_SMBSUS / BPWM1_CH1 / TM1/INT2
50 e, ::[\]P"H? / SPIH_CLK / LCD_SEG37 / UARTO_TXD / 12C1_SCL / BPWM1_CH2 / ACMPO_WLAT / TM2 /
51 I/0 PA.6/SPI1_SS/LCD_SEG36/UART0_RXD/12C1_SDA/BPWM1_CH3/ACMP1_WLAT /TM3/INTO
52 P Vss

53 P Voo

54 I/0 PD.15/TM3/INTA

55 110 PA.5/SPI1_I2SMCLK / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO_CH5

56 I/0 PA.4/ SPI0_I2SMCLK / SC0_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO_CH4
57 110 PA.3/SPI0_SS/SCO_PWR/12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO0_CH3 / CLKO
58 I/0 PA.2/SPI0_CLK/SCO0_RST /12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO0_CH2

59 I/0 PA.1/SPI0_MISO / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / DAC1_ST

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

61 1/0 PF.15/LCD_SEG35/TM2 / CLKO / INT4

62 I/0 PE.14 / UART2_TXD / LCD_SEG34

63 1/0 PE.15/UART2_RXD

64 | nRESET

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

66 I/0 PF.1 /UART1_RXD /12C1_SDA / UARTO_RXD / BPWM1_CH1 / ICE_CLK

67 110 PD.9/ UART2_nCTS /LCD_SEG33
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68 I/0 PD.8 /UART2_nRTS /LCD_SEG32

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

70 I/0 PC.4/LCD_SEG30/LCD_COMS5 /SPI1_I2SMCLK / UART2_RXD / 12C1_SDA

71 I/0 PC.3/LCD_SEG29/LCD_COMS6 / SPI1_MISO / UART2_nRTS / 12C0_SMBAL / UART3_TXD
72 I/0 PC.2/LCD_SEG28/LCD_COM?7 / SPI1_MOSI / UART2_nCTS / 12C0_SMBSUS / UART3_RXD
73 I/0 PC.1/LCD_SEG27/LCD_COM2/SPI1_CLK/UART2_TXD /12C0_SCL / ACMPO_O
74 I/0 PC.0/LCD_SEG26 / LCD_COM3/ SPI1_SS / UART2_RXD / 12C0_SDA / ACMP1_O
75 P Vss

76 P Voo

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 I/0 PD.7 / UART1_TXD / 12C0_SCL / USCI1_CLK / SPI1_MISO

85 110 PD.6 / UART1_RXD / 12C0_SDA / USCI1_DAT1 / SPI1_MOSI

86 110 PD.5/12C1_SCL/ USCI1_DATO0/SPI1_CLK

87 110 PD.4/USCIO_CTLO/12C1_SDA /USCI1_CTL1/SPI1_SS

88 110 PD.3/USCIO_CTL1/SPI0O_SS / LCD_SEG25/ USCI1_CTLO0 / UARTO_TXD / UART3_nRTS
89 110 PD.2/ USCIO_DAT1/SPIO_CLK/LCD_SEG24 / UARTO_RXD / UART3_nCTS

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

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

92 110 PD.13/ SPI1_I2SMCLK / SPI0_I2SMCLK / LCD_SEG21

93 I/0 PA.12/12C1_SCL /LCD_SEG20/LCD_SEG47 / LCD_COM4 / BPWM1_CH2

94 110 PA.13/12C1_SDA /LCD_SEG19/LCD_SEG46 / LCD_COM5 / BPWM1_CH3

95 110 PA.14 /UARTO_TXD / LCD_SEG18 / LCD_SEG45/ LCD_COM®6 / BPWM1_CH4

96 1/0 PA.15/UARTO_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7 / BPWM1_CH5

97 110 PE.7 /LCD_SEG16 / BPWMO0_CH5

98 I/0 PE.6 /LCD_SEG15/SC0_nCD /USCIO_CTLO / BPWMO0_CH4

99 I/0 PE.5/SCO_PWR/USCIO_CTL1 / BPWMO_CH3

100 I/0 PE.4 / SCO_RST / USCIO_DAT1 / BPWMO0_CH2

101 I/0 PE.3/SCO_DAT / USCIO_DATO / BPWMO0_CH1

102 1’0 PE.2/SCO_CLK / USCI0_CLK / BPWMO_CHO
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103 - NC

104 - NC

105 I/0 PE.1/SPH_MISO / UART3_TXD /12C1_SCL

106 I/0 PE.O/ SPI1_MOSI / UART3_RXD / 12C1_SDA

107 - NC

108 - NC

109 - NC

110 - NC

111 - NC

112 P Vss

113 A LDO_CAP

114 P Voo

115 I/0 PC.14/ SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO0 / TM1
116 /o PB.15 / EADCO_CH15 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /

LCD_COM1 / TMO_EXT

PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / LCD_SEG12 /

17 VO ItMm1_EXT/ CLKO

8 /o |PB13 / EADCO_CH13 / DAC1_OUT / AGMPO_P3 / ACMP1_P3 / SPI0_MISO / USCIO_DATO /
UARTO_TXD / UART3_nRTS / LCD_SEG11/ TM2_EXT

11 /o |PB.12 / EADCO_GH12 / DACO_OUT / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCI0_GLK /
UARTO_RXD / UART3_nCTS / LCD_SEG10/ TM3_EXT

120 P |AVeo

121 A |Veer

122 P [AVes

123 /0  |PB.11/EADCO_CH11/UARTO_nCTS/12C1_SCL/LCD_SEG9/ SPI0_I2SMCLK / BPWM1_CHO

1o /o |PB10 / EADGO_CH10 / USCH_CTLO / UARTO_nRTS / 12G1_SDA / LGD_SEG8 / LCD_V1 /
BPWM1{_CH1

125 /o |PB9 / EADCO_CH9 / USGH_GTLY / UARTO_TXD / UART1_nCTS / 12C1_SMBAL / LCD_SEG7 /
LCD_V2/ BPWM1_CH?2

126 /o |PB8/EADCO_CH8 / USCH_CLK / UARTO_RXD / UART1_nRTS / I2C1_SMBSUS / LCD_SEG6 /
LCD_V3/BPWM1i_CH3

127 /0  |PB.7/EADCO_CH7/USCI1_DATO/UART1 TXD/LCD_SEGS5/BPWM1_CH4 /INT5 / ACMPO_O

128 /0  |PB.6/EADCO_CH6/USCIH_DAT1/UART!_RXD/LCD_SEG4/BPWM1_CH5/INT4/ACMP1_O

Table 4.1-7 M254KG6AE Multi-function Pin Table
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41.3 M256 Series Pin Diagram

4.1.3.1 M256 Series LQFP 44-Pin Diagram
Corresponding Part Number: M256 MD2AE

3| PA15
22| | pA14
31@ PA.13
sl | PAt2
29 | PC.O
28| | PCA
27| pc2
%6 | pC3
25 | pca
2 | pcs
23@ PF.1

Ves | |34 22| | PF.O
LDO_CAP | |35 21| nRESET
Voo | |36 20| | pAo
PB.A5 | |37 10| | PA1
PB4 [ |38 18| PA2
PBA3 [ |39 LQFP44 7| pa3
pBi2 [ |40 16| PAG
AVop || a4t 15| pa7
AVss | |42 14| PF2
pB7 | |4 13| pr3
e |4 @ 2l pFa

PB5 L |1
PB4 [ |2
PB3 [ |3
PB2 | |4
PB1 L5
PBO L6
PAt1 |7
pato |8
pag o
vico [0
PF5 [ |11

Figure 4.1-13 M256 Series LQFP 44-pin Diagram
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4.1.3.2 M256 Series LQFP 64-Pin Diagram
Corresponding Part Number: M256SD2AE

481 PA.15
471 PA14
461 PA13
451 PA12
41 PDO
431 PDA
421 pp2
4[] PDS3
40— PCO
397 PC.1
381 PC2
371 PC3
361 PC4
351 PC5
341 PFA
331 PFO

Ves 149 321 nRESET
LDO_CAP [_150 311 PF.15
Voo [ 151 301 PAO
PC14 [__]52 291 PAA
pPB15 [_____]53 281 PA2
PB4 [___|54 271 PA3
PB13 [_____155 261 PA4

PB12 [ |56 LQFP64 25 ] PAS5

AVpp 157 24— PD.15

Veee 158 231 Vmp
AVss [___199 221 Vss
PB.11 |60 211 PAS6
PB.10 |61 201 PA7Y
PB9 [___]62 191 PC6
PB8 [_____]63 181 PC7
PB.7 [ 64@ 171 PF2

—_ - - = v — -

PB6 [ |1
PB5 ]2
PB4 |3
PB3 |4
PB2 15

| ¢
pBO 7

18
PA10 9

PB.1
PA.11

Figure 4.1-14 M256 Series LQFP 64-pin Diagram without Vear
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Corresponding Part Number: M256SE3AE, M256SG6AE

2PiIlf2for-rymao-aa <9 - o
<< < < 00000000000 W W
[ IR o I o Y o N o I o Y Yo R o T o T o T o T o O o T o N o Y
W N O D T O NN — O O O NN © B < ™M
< YT T T T T T T OO OO MO MM
Vgs 149 321 nRESET
LDO_CAP []50 311 PF.15
Vpp [ 51 301 PAO
PC.14 [ 52 291 PAA1
PB.15 [ 53 28] PA2
PB.14 [ 54 271 PA3
PB.13 [ 55 261 PA4
PB.12 [ 56 LQFP64 251 PAS5
AVpp [57 241 PD.15
VRer 58 23] Vbp
AVss [159 221 Vsgs
PB.11 [ 60 211 PAS6
PB.10 [ 61 201 PA7
PB9 []62 1991 PC6
PB.8 [_] 63 181 PC.7
PB.7 [ 64@ ° q o o< o ®17:I PF.2
- N M YW ON®O D o oE oo
© 0O ¥ O A - O - O XA Ln Y0
. . o
S S -
D Vgar power domain

Figure 4.1-15 M256 Series LQFP 64-pin Diagram with Vsar
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4.1.3.3 M256 Series LQFP 80-Pin Diagram
Corresponding Part Number: M256QE3AE, M256QG6AE

—

w

B I2Y 2 g - amo -0 <0 a0 - o B

< < << <C a [a] a a a O (&} O (@) (@) (&] [a] a w [T o

o o o o o o o o o o o o o o o o o o o c
pE7 |6t 40 PE.14
PE6 62 39 PF.15
Ves |63 8| PAO
LDO CAP [_|e4 a7 PA.1
Voo 65 36 PA.2
PC.14 66 35 PA3
PB.15 [ |67 34 PA.4
PB.14 68 33 PA5
PB.13 69 32 PD.15
P12 [0 LQFP80 31 PA.6
AVpp 7 30 PA.7
VRer 72 29 PC.6
AVss |73 28 PC.7
PB.A1 [ |74 27 PC.8
pe.10 |75 26 PE.13
PB9 |76 25 PE.11
pes |77 24 PE.10
PB.7 78 23 PE.9
PB.6 79 22 PE8
PB.5 s0 @ 21 PF.2

o — o [s] < wn © ~ @ (2] o

— [ ™ < [Te) © ~ © o - - - - - = - — - - &

* o 8 9 & - 9O g g = 2o 9% o QN - © 1’ ¥ O

- P E R A R S R I -

o o a > o a a

Figure 4.1-16 M256 Sereies LQFP 80-pin Diagram

Nov. 12, 2021 Page 66 of 256 Rev 1.01



NnNUvoToN M254/M256/M258
Il!!!=======================================================

4.1.3.4 MZ256 Series LQFP 128-Pin Diagram
Corresponding Part Number: M256KE3AE

fFESSE0C0F05F529929998850F 80P 08KY
1000000 p00000001a0000001000000]
PE7 [Jo7 641 nRESET
PE6 [ 98 63— PE.15
PE5 [ 99 621 PE.14
PE.4 [ 100 611 PF.15
PE.3 101 60— PA.0
PE.2 [ 102 591 PAA
NC [ 103 581 PA.2
NC [ 104 57—1 PA.3
PE.1 [ 105 561 PA4
PE.0 [ 106 55 1 PAS
NC [ 107 54— PD.15
NC [ 108 531 Vpp
NC [ 109 52[ ] Vg
NC [ 110 511 PA6
NC [ 501 PA7
Ves o1 LQFP128 o) Pos
LDO_CAP [ 113 481 PC.7
Voo [ 114 4701 PC8
PC.14 [ 115 461 PE.13
PB.15 [ 116 45— PE.12
PB.14 [ 117 441 PE.11
PB.13 [ 118 431 PE.10
PB.12 [ 119 427 PE.9
AVpp [ 120 411 PE.8
Veee [ 121 40— NC
AVgg [ 122 391 NC
PB.11 []123 381 PF.2
PB.10 [ 124 371 PF.3
PB.9 [1125 361 NC
PB.8 [ 126 351 NC
PB.7 [ 127 341 NC
PB.6 [ 128 [ ] 331 NC
- N ® Yo~ 2 F 82T eRe23 58838888383 ¢s8
JUUooouoootuoouuoiutiuooutUuU0eenn
frmanrramgsET2228rr288288822 250y
oo o o 8 8 8 oo a § § o o ; DD_ DD_ DD_ oo > aa
[ Vear power domain

Figure 4.1-17 M256 Series LQFP 128-pin Diagram
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41.4 M256 Series Multi-function Pin Diagram

4.1.4.1 M256 Series LQFP 44-Pin Multi-function Pin Diagram
Corresponding Part Number: M256 MD2AE

M256MD2AE

[ ] PC.0/LCD_SEG26/LCD_COM3/ UART2_RXD /12C0_SDA/ ACMP1_O
[ PC.1/LCD_SEG27/LCD_COM?/ UART2_TXD / 12C0_SCL / ACMPO_O
211 PC2/LCD_SEG28/LCD_COM? / TK_TK12 / UART2_nCTS / 12C0_SMBSUS
2]_] PC3/LCD_SEG29/LCD_COMs/ TK_TK11/ UART2 nRTS / 12C0_SMBAL

[ ] PA15/UARTO_RXD /LCD_SEG17/LCD_SEG44 /LCD_COM7
[ ] PA14/UARTO_TXD /LCD_SEG18/LCD_SEGA5 / LCD_COMB
1] PA13/LCD_SEG19/LCD_SEG48/LCD_COMS

[ ] PA12/LCD_SEG20/LCD_SEG47/LCD_COMé

2|1 PC.4/LCD_SEG30/LCD_COMS /TK_TK10 / UART2_RXD
2] PC5/LCD_SEGST/LOD_COMA / TK_TKS / UART2_TXD
5[] PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

ves o 2] PF.0/UARTI_TXD UARTO_TXD /IGE_DAT
wo_cap s 2] nReseT
Voo (s 0[] PA0/SPIO_MOSI/ TK_TKS /SCO_GLK / UARTO_RXD / UART1_nRTS / BPWHO_CHO
TMo_EXT /LCD_COM1 /LCD_SEG13/ UARTO_nCTS / USCI0_CTL1 / SPI0_SS / EADGO_CH15/PB.1s |37 15[ ] PA.1/SPI0_MISO / T_TKS  SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
TK_SE/ CLKO/ TMI1_EXT /LCD_SEG12/ UARTO_nRTS / USCI0_DAT1 / SPI0_CLK / EADCO_CH14 /PB.14 |58 18] ] PA2/SPI0_CLK /TK TKé/SC0_RST/120_SMBSUS / UART1_RXD / BPWM0_CH2
TM2_EXT /LCD_SEGT1 / UARTO_TXD / USCIO_DATO /SPI0_MISO / ACMP1_P3 / ACMPO_P3, EADCO_CH13 /PB.13 [ 39 LQFP44 17[ PA3/SPI0_SS/ TK_TK3/ SCO_PWR /1200_SMBAL / UART1_TXD BPWMO_CH3 / CLKO
TM3_EXT /LCD_SEG10/ UARTO_RXD / USCI0_CLK / SPI0_MOSI/ ACMP1_P2/ ACMPO_P2/ EADCO_CH12/PBA2 [ 40 18] ] PAS/LCD_SEG36 / UARTO_RXD/ ACMP1_WLAT /T3  INTO
Ao [ 151 PA7/LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TW2 /INT
aves [ 141 PF.2/UARTO_RXD/12C0_SDA/XT1_OUT
ACMPO_O/INTS /LCD_SEGS / UART1_TXD | EADCO_CH7 /P87 |14 151 PF.3/UARTO_TXD /12C0_SCL/ XTI IN
ACMP1_O/INT4/LCD_SEG4/ UART1_RXD /EADCO_CHo /P86 [ |+ @ 12[ ] PF.4/UART2 TXD / UART2 nRTS /BPWMO_CH5 / X32_OUT

vieo [

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

UART2_TXD /LCD_SEG1 / EADCO_CH1 /PB.1 [|5

SMCLK / UART2_RXD / LCD_SEGO/ EADCO_CHO/PBO |6

TMO_EXT / BPWMo0_CHO / USCI0_CLK / ACMPo_P0 /PA.11 [ 7

TM1_EXT / BPWMO_CH / USCI0_DATO/ ACMP1_PO/ PAT0 |8
TM2_EXT / BPWMO_CH2 / UART1_TXD/ USCI0_DAT1 /PA9 |9

INT2// TM2 / SCO_RST / UART1_TXD / LCD_COM2 / ACMPO_N/ EADCO_CH3 /PB3 |3

INTO/ TMO / UART2_TXD / SCO_CLK / 12C0_SCL/LCD_COMO/ ACMP1_N/EADCO_CH5 /PB.S ||+
INT1/ TM1 / UART2_RXD / SCO_DAT /12C0_SDA/ LCD_COM1 / ACMP1_P1/ EADCO_CHa PB4 [ 2
INT3/TM3 / SCO_PWR / UART1_RXD / LCD_COM3 / ACMPO_P1 / EADCO_CH2/PB2 |4

Figure 4.1-18 M256MD2AE Multi-function Pin Diagram

Nov. 12, 2021 Page 68 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

Pin Type |M256MD2AE Pin Function
1 110 PB.5/EADCO_CH5/ ACMP1_N/LCD_COMO /12C0_SCL / SCO_CLK / UART2_TXD / TMO / INTO
2 110 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA1
3 1’0 PB.3/ EADCO_CH3 / ACMPO_N/LCD_COM2 / UART1_TXD / SCO_RST /TM2/INT2
4 I/0 PB.2 / EADCO_CH2 / ACMPQO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
5 1’0 PB.1/EADCO_CH1 /LCD_SEG1 / UART2_TXD
6 1’0 PB.0 / EADCO_CHO0 / LCD_SEGO0 / UART2_RXD / SPI0_I2SMCLK
7 1’0 PA.11 / ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT
8 1’0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT
9 110 PA.9 /USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT
10 P Vieo
11 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
12 I/O PF.4/UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
13 I/O PF.3/UARTO_TXD /12C0_SCL / XT1_IN
14 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT
15 I/0 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1
16 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/ INTO
17 I/O PA.3/SPI0_SS/TK_TK3/SC0_PWR/12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
18 110 PA.2/SPI0_CLK/ TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWMO_CH2
19 110 PA.1/SPI0_MISO / TK_TK5/SCO0_DAT / UARTO_TXD / UART1_nCTS / BPWMO0_CH1
20 1’0 PA.0 / SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO
21 | nRESET
22 I/O PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
23 I/0 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK
24 1’0 PC.5/LCD_SEG31/LCD_COM4 /TK_TK9/UART2_TXD
25 1’0 PC.4/LCD_SEG30/LCD_COM5/TK_TK10/ UART2_RXD
26 110 PC.3/LCD_SEG29/LCD_COM6/ TK_TK11/UART2_nRTS /12C0_SMBAL
27 I/O PC.2/LCD_SEG28/LCD_COM7/TK_TK12/ UART2_nCTS / 12C0_SMBSUS
28 I/0 PC.1/LCD_SEG27/LCD_COM2/ UART2_TXD /12C0_SCL / ACMPO_O
29 1’0 PC.0/LCD_SEG26 /LCD_COM3/ UART2_RXD /12C0_SDA / ACMP1_O
30 I/0 PA.12 /LCD_SEG20/ LCD_SEG47 / LCD_COM4
31 I/0 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5
32 1’0 PA.14 / UARTO_TXD / LCD_SEG18/LCD_SEG45/LCD_COM®6
33 I/0 PA.15/UARTO_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7
34 P Vss
35 A LDO_CAP
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36 P Vb
PB.15 / EADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UART0O_nCTS / LCD_SEG13 / LCD_COM1 /
37 I/0
TMO_EXT
PB.14 / EADCO_CH14 / SPI0_CLK /USCI0_DAT1 / UARTO_nRTS/LCD_SEG12/TM1_EXT /CLKO/
38 I/0
TK_SE
39 /o PB.13 / EADCO_CH13 / ACMP0_P3 / ACMP1_P3 / SPI0_MISO / USCI0_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT
40 /o PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0_MQOSI / USCI0O_CLK / UARTO_RXD /
LCD_SEG10/TM3_EXT
41 P AVpp
42 P AVss
43 1/0 PB.7 / EADCO_CH7 / UART1_TXD /LCD_SEG5/INT5/ACMPO_O
44 /0 PB.6 / EADCO_CH6 / UART1_RXD /LCD_SEG4/INT4/ACMP1_O

Table 4.1-8 M256MD2AE Multi-function Pin Table
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4.1.4.2 M256 Series LQFP 64-Pin Multi-function Pin Diagram

Corresponding Part Number: M256SD2AE, M256SE3AE

M256SD2AE

M254/M256/M258

Vss

LDO_CAP

Voo

TM1 / LCD_COMO / LCD_SEG14 / USCI0_CTLO / SPI0_I2SMCLK / PC.14.

TMO_EXT / LCD_COM1 /LCD_SEG13/ UARTO_nCTS / USCIO_CTL1 / SPI0_SS / EADCO_CH15 / PB.15

TK_SE / CLKO / TM1_EXT / LCD_SEG12 / UARTO_nRTS / USCIO_DATA / SPI0_CLK / EADCO_CH14 / PB.14
TM2_EXT /LCD_SEG11/UARTO_TXD / USCIO_DATO/ SPI0_MISO / ACMP1_P3/ ACMPO_P3 / EADCO_CH13/ PB.13
TM3_EXT / LCD_SEG10/ UARTO_RXD / USCIO_CLK / SPI0_MOS! / ACMP1_P2 / ACMPO_P2 / EADCO_CH12 / PB.12
AVoo

Vrer

AVss

SPI0_I2SMCLK / LCD_SEG9 / UARTO_nCTS / EADCO_CH11/PB.11

LCD_V1/LCD_SEG8/ UARTO_nRTS / EADCO_CH10/ PB.10

LCD_V2/LCD_SEG7 / UART1_nCTS / UARTO_TXD / EADGO_CH9 / PB.9

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

ACMPO_O / INTS / LCD_SEGS / UART1_TXD / EADCO_CH7 / PB.7

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

&

g

47”1 PA.14/UARTO_TXD/LCD_SEG18/ LCD_SEG45 /LCD_COM6

46— PA.13/LCD_SEG19/LCD_SEG46 / LCD_COMS

45— PA.12/LCD_SEG20/LCD_SEG47 / LCD_COM4

441 PD.0/USCI0_CLK / SPI0_MOSI / LCD_SEG22 / TK_TK16 / TM2

431 PD.1/USCI0_DATO/SPI0_MISO/LCD_SEG23/ TK_TK15

421 PD.2/USCIO_DAT1 /SPI0_CLK /LCD_SEG24 / TK_TK14 / UARTO_RXD

41— PD.3/USCI0_CTL1/SPI0_SS/LCD_SEG25 / TK_TK13/ UARTO_TXD

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

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

381 PC.2/LCD_SEG28/LCD_COM7 / TK_TK12/ UART2_nCTS / 12C0_SMBSUS

371 PC.3/LCD_SEG29/LCD_COMS / TK_TK11/UART2_nRTS / 12C0_SMBAL

LQFP64

IO0OIIO0nnnann

361 PC.4/LCD_SEG30/LCD_COMS/ TK_TK10 / UART2_RXD

35— PC.5/LCD_SEG31/LCD_COM4 / TK_TKS / UART2_TXD

341 PF.1/UART1_RXD/UARTO_RXD /ICE_CLK

33— PF.0/UART1_TXD/UARTO_TXD / ICE_DAT

R

INTO/ TMO / UART2_TXD / SCO_CLK / 1200_SCL / LCD_COMO / ACMP1_N / EADCO_CH5 / PB.S | 2

ACMP1_O /INT4 /LCD_SEG4 / UART1_RXD / EADCO_CHE /PBS (11 @

INTH / TM1 / UART2_RXD / SCO_DAT / [2C0_SDA / LCD_COM1 / ACMP1_P1/ EADCO_CH4 /PB4 |3

INT2/ TM2 / SCO_RST / UART1_TXD / LCD_COM2/ ACMPO_N / EADCO_CH3 / PB3 [ 4

INT3/TM3/ SCO_PWR / UART1_RXD / LCD_COM3 / ACMPO_P1 / EADCO_CH2/PB2 [ 5

UART2_TXD / LCD_SEG1 / EADCO_CH / PB.1

—ls

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

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO / PA.11

—s
TM1_EXT / BPWMO_CH1 / USCIO_DATO/ ACMP1_P0/PA.10 [ 9

DAT1/PAS [ 10

INT4 / TM3_EXT / BPWM0_CH3 / UART1_RXD / USCI0_CTL1 / PA8 [ 11

o
2
S
)
2
z
c
3
2
El
g
5
H
z
@
c
5
o
o
H
=

INTS / TM3 / CLKO / PF.14 [ 13

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

X32_OUT/ BPWMO_CHS / UART2_nRTS / UART2_TXD / PF.4 [ 15

XT1_IN/12C0_SCL / UARTO_TXD /PF.3 [ 16

NRESET

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

PA.0/ SPIO_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
PA.1/SPIO_MISO / TK_TKS / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
PA2/SPI0_CLK/ TK_TK4/ SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CH2
PA3/SPI0_SS / TK_TK3 / SCO_PWR / 12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
PA.4/SPI0_I2SMCLK / TK_TK2 / SC0_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO_CH4.
PA5/ TK_TK1 / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS

PD.15/ TK_TKO / TM3 / INT1

Voo

Ves

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

PA7/LCD_SEGS7 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1

PC6/LCD_SEG38/ UARTO_NRTS / TM1 / INT2

PC.7/LCD_SEG39 / UARTO_nCTS / TMO /INT3.

PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT

Figure 4.1-19 M256SD2AE Multi-function Pin Diagram
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Pin Type |M256SD2AE Pin Function
1 I/0 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O
2 I/0 PB.5/ EADCO_CH5 / ACMP1_N/LCD_COMO0 /12C0_SCL / SCO_CLK /UART2_TXD / TMO / INTO
3 I/0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA
4 I/0 PB.3/ EADCO_CH3 / ACMPO_N / LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
I/0 PB.2 / EADCO_CH2 / ACMP0O_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
6 I/0 PB.1/EADCO_CH1 /LCD_SEG1/UART2_TXD
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 I/0 PA.11 /ACMPO_PO0 / USCI0_CLK / BPWMO0_CHO / TMO_EXT
9 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT
10 I/0 PA.9 /USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
11 I/0 PA.8 /USCIO_CTL1/UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
12 P Vico
13 I/0 PF.14/CLKO / TM3/INT5
14 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
15 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
16 I/0 PF.3/UARTO_TXD /12C0_SCL / XT1_IN
17 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT
18 I/0 PC.7 / LCD_SEG39 / UARTO_nCTS/TMO / INT3
19 I/0 PC.6 /LCD_SEG38/ UARTO_nRTS/TM1 /INT2
20 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INTA
21 I/0 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/ INTO
22 P Vss
23 P Voo
24 I/0 PD.15/TK_TKO / TM3 / INTA
25 I/0 PA.5/TK_TK1/UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 I/0 PA.4/SPI0_I2SMCLK/ TK_TK2/SCO0_nCD / UARTO_nRTS/UARTO0_RXD /12C0_SDA /BPWM0_CH4
27 1/0 PA.3/SPI0_SS /TK_TK3/SC0_PWR /12C0_SMBAL / UART1_TXD / BPWMO0_CH3 / CLKO
28 110 PA.2/SPI0_CLK/ TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
29 1/0 PA.1/SPI0O_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO0_CH1
30 110 PA.0 / SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO
31 1/0 PF.15/LCD_SEG35/ TK_TK7 / TM2 / CLKO / INT4
32 | nRESET
33 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 I/0 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK
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Pin Type |M256SD2AE Pin Function

35 I/0 PC.5/LCD_SEG31/LCD_COM4 /TK_TK9/UART2_TXD

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

37 I/0 PC.3/LCD_SEG29/LCD_COM6/ TK_TK11/UART2_nRTS/12C0_SMBAL

38 I/0 PC.2/LCD_SEG28/LCD_COM7 / TK_TK12 / UART2_nCTS / 12C0_SMBSUS

39 110 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMP0_O

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

41 I/0 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/ TK_TK13 / UARTO_TXD

42 I/0 PD.2 /USCIO_DAT1 /SPI0O_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD

43 110 PD.1/USCIO_DATO0/SPIO_MISO / LCD_SEG23 / TK_TK15

44 I/0 PD.0/USCIO_CLK/ SPI0_MOSI/LCD_SEG22 / TK_TK16 / TM2

45 I/0 PA.12 /LCD_SEG20/LCD_SEG47 / LCD_COM4

46 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

47 I/0 PA.14 / UARTO_TXD / LCD_SEG18 / LCD_SEG45 / LCD_COM®6

48 I/0 PA.15/UARTO0_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7

49 P Vss

50 A LDO_CAP

51 P Voo

52 110 PC.14 / SPI10_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO / TM1

53 /o ?5.15 / EADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /

0_EXT

54 /o 'FFIEJS“E/ EADCO_CH14 / SP10_CLK / USCIO_DAT1 / UARTO_nRTS / LCD_SEG12/ TM1_EXT / CLKO /

55 e, PB.13 / EADC0_CH13 / ACMP0O_P3 / ACMP1_P3 / SPI0_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

56 e, PB.12 / EADCO_CH12 / ACMP0O_P2 / ACMP1_P2 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

57 P AVpp

58 A Vrer

59 P AVss

60 1/0 PB.11 /EADCO_CH11/ UARTO0_nCTS /LCD_SEG9/ SPI0_I2SMCLK

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

62 1/0 PB.9 / EADCO_CH9 / UARTO_TXD / UART1_nCTS / LCD_SEG7 /LCD_V2

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

64 1/0 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMP0_O

Table 4.1-9 M256SD2AE Multi-function Pin Table
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M256SE3AE

M254/M256/M258

481 PA.15/UARTO_RXD /LCD_SEG17/LCD_SEGA4 / LCD_COM7

4701 PA14/UARTO_TXD/LCD_SEG18/LCD_SEG45/LCD_COMS

461 PA.13/LCD_SEG19/LCD_SEG46 /LCD_COMS

451 PA12/LCD_SEG20/LCD_SEG47/LCD_COM4

441 PD.0/USCI0_CLK/SPI0_MOSI / LCD_SEG22 / TK_TK16 / TM2

431 PD.1/USCI0_DATO / SPI0_MISO / LCD_SEG23 / TK_TK15

421 PD.2/USCI0_DAT1/SPI0_CLK / LCD_SEG24 / TK_TK14 / UARTO_RXD
41— PD.3/USCI0_CTL1/SPI0_SS /LCD_SEG25 / TK_TK13/ UARTO_TXD
401 PC.0/LCD_SEG26/LCD_COM3/ UART2_RXD /12C0_SDA / ACMP1_O
39— PC.1/LCD_SEG27/LCD_COM2/ UART2_TXD / 12C0_SCL / ACMPO_O
381 PC2/LCD_SEG28/LCD_COM7/ TK_TK12/UART2_nCTS / 12C0_SMBSUS
87— PC.3/LCD_SEG29/LCD_COMS / TK_TK11/UART2_nRTS /12C0_SMBAL

361 PC.4/LCD_SEG30/LCD_COMS/ TK_TK10/ UART2_RXD

35— PC5/LCD_SEG31/LCD_COM4 / TK_TK9/ UART2_TXD

341 PF.1/UART1_RXD/UARTO_RXD / ICE_CLK

331 PF.0/UARTI_TXD/UARTO_TXD / ICE_DAT

Ves 49 32— nRESET
LDO_CAP [ 50 31 PF.15/LCD_SEG35/ TK_TK7/TM2/CLKO /INT4
Voo 51 301 PA.0/SPI0_MOSI/TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
TM1 / LCD_COMO / LCD_SEG14 / USCI0_CTLO / SPI0_I2SMCLK / PC.14 [ 52 291 PA.1/SPI0_MISO/ TK_TKS / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
TMO_EXT / LCD_COM?1 /LCD_SEG13/ UARTO_nCTS / USCIO_CTL1 / SPI0_SS / EADCO_CH15/PB.15 [ 53 28[1 PA2/SPI0_CLK/TK_TK4/SCO_RST/12C0_SMBSUS / UART1_RXD / BPWMO_CH2
TK_SE / CLKO / TM1_EXT / LCD_SEG12 / UARTO_nRTS / USCIO_DATA / SPI0_CLK / EADCO_CH14/PB.14 [ 54 271 PA3/SPI0_SS/TK_TK3/SCO_PWR/ 12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
TM2_EXT /LCD_SEG11/ UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3 / ACMPO_P3 / EADCO_CH13/PB.18 [ 55 26[—1 PA.4/SPI0_I2SMCLK / TK_TK2/ SC0_nCD / UARTO_nRTS / UARTO_RXD / 12C0_SDA / BPWMO_CH4.
TM3_EXT /LCD_SEG10 / UARTO_RXD / USCIO_CLK / SPIO_MOSI / ACMP1_P2 / ACMPO_P2 | EADCO_CH12/PB.12 [ 56 _IOﬂvQ 4 251 PAS/TK_TK1/UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS
AV, 57 241 PD.15/TK_TKO/TM3/INT1
Vege [ 58 28 Vo
AVes T 59 227 Ve
SPI0_I2SMCLK / LCD_SEG9 / UARTO_nCTS / EADCO_CH11/PB.11 [ 60 21[] PA6/LCD_SEG36/ UARTO_RXD / ACMP1_WLAT / TM3 / INTO
LCD_V1/LCD_SEG8/UARTO_nRTS / EADCO_CH10/PBA0 [ 61 201 PA7/LCD_SEGS7/UARTO_TXD / ACMPO_WLAT / TM2 / INT1
LCD_V2/LCD_SEG7 / UART1_nCTS / UARTO_TXD / EADCO_CH9 /PB9 [ 62 191 PC.6/LCD_SEG38/ UARTO_nRTS / TM1 / INT2
LCD_V3/LCD_SEG6 / UART1_nRTS / UARTO_RXD / EADCO_CH8 /PB.8 [ 63 18— PC.7/LCD_SEGS9/ UARTO_nCTS / TMO/ INT3
ACMPO_O / INTS / LCD_SEGS / UART1_TXD / EADCO_CH7 / PB.7 ] 17[—1 PF.2/UARTO_RXD/I2C0_SDA/ XT1_OUT

—lse

s

=13

EADCO_ST /X32_IN/BPWMO_CH4 / UART2_nCTS / UART2_RXD / PF.5 [ 14

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

vicD 12

Vasr power domain

TM1_EXT / BPWMO_CH1 / USCIO_DATO/ ACMP1_PO/PA.10 19

TM2_EXT / BPWMO_CH2 / UART1_TXD / USCIO_DAT1 / PA9 [ 10

=

INTO/ TMO / UART2_TXD / SCO_CLK / 1200_SCL / LCD_COMO / ACMP1_N / EADCO_CH5 /PBS [ 2

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

INT2// TM2 / SCO_RST / UART1_TXD / LCD_COM2 / ACMPO_N / EADCO_CH3/ PB.3 [ 4

INT3/TM3 / SCO_PWR / UART1_RXD / LCD_COMS3 / ACMPO_P1/ EADCO_CH2/PB2 5

UART2_TXD / LCD_SEG1 / EADCO_CH1 / PB.1

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO / PA.11

X32_OUT / BPWMO_CHS / UART2_nRTS / UART2_TXD / PF.4 [ 15

XT1_IN/12C0_SCL / UARTO_TXD /PF.3 [ 16

INT4/ TM3_EXT / BPWMO_CH3 / UART1_RXD / USCI0_CTL1/PAS [ 11

ACMP1_O/INT4 / LCD_SEG4 / UART1_RXD / EADCO_CH6 /PB.6 |1 @

Figure 4.1-20 M256SE3AE Multi-function Pin Diagram
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Pin Type |M256SE3AE Pin Function
1 I/0 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O
2 I/0 PB.5/ EADCO_CH5 / ACMP1_N/LCD_COMO0 /12C0_SCL / SCO_CLK /UART2_TXD / TMO / INTO
3 I/0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA
4 I/0 PB.3/ EADCO_CH3 / ACMPO_N /LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
I/0 PB.2 / EADCO_CH2 / ACMP0O_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
6 I/0 PB.1/EADCO_CH1 /LCD_SEG1/UART2_TXD
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 I/0 PA.11 /ACMPO_PO0 / USCI0O_CLK/ BPWMO0_CHO / TMO_EXT
9 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT
10 I/0 PA.9 /USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
11 I/0 PA.8 /USCIO_CTL1/UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
12 P Vico
13 P Vear
14 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
15 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
16 I/0 PF.3/UARTO_TXD /12C0_SCL / XT1_IN
17 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT
18 I/0 PC.7 / LCD_SEG39 / UARTO_nCTS/TMO / INT3
19 I/0 PC.6 / LCD_SEG38/ UARTO_nRTS/ TM1 /INT2
20 110 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INTA
21 I/0 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/ INTO
22 P Vss
23 P Voo
24 I/0 PD.15/TK_TKO / TM3 /INTA
25 I/0 PA.5/ TK_TK1/UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 I/0 PA.4/SPI0_I2SMCLK/ TK_TK2/SCO0_nCD / UARTO_nRTS/UARTO0_RXD /12C0_SDA /BPWM0_CH4
27 1/0 PA.3/SPI0_SS/TK_TK3/SC0_PWR /12C0_SMBAL / UART1_TXD / BPWMO0_CH3 / CLKO
28 110 PA.2 /SPI0_CLK/ TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
29 1/0 PA.1/SPI0O_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO0_CH1
30 110 PA.0 / SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO
31 1/0 PF.15/LCD_SEG35/ TK_TK7 / TM2 / CLKO / INT4
32 | nRESET
33 110 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 I/0 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK
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Pin Type |M256SE3AE Pin Function

35 I/0 PC.5/LCD_SEG31/LCD_COM4 /TK_TK9/UART2_TXD

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

37 I/0 PC.3/LCD_SEG29/LCD_COM6/ TK_TK11/UART2_nRTS/12C0_SMBAL

38 I/0 PC.2/LCD_SEG28/LCD_COM7 / TK_TK12 / UART2_nCTS / 12C0_SMBSUS

39 110 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMP0_O

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

41 I/0 PD.3/USCIO_CTL1/SPIO_SS/LCD_SEG25/ TK_TK13 / UARTO_TXD

42 I/0 PD.2 /USCIO_DAT1 /SPI0O_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD

43 110 PD.1/USCIO_DATO0/SPIO_MISO / LCD_SEG23 / TK_TK15

44 I/0 PD.0/USCIO_CLK/ SPI0_MOSI/LCD_SEG22 / TK_TK16 / TM2

45 I/0 PA.12 /LCD_SEG20/LCD_SEG47 / LCD_COM4

46 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

47 I/0 PA.14 / UARTO_TXD / LCD_SEG18 / LCD_SEG45 / LCD_COM®6

48 I/0 PA.15/UARTO0_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7

49 P Vss

50 A LDO_CAP

51 P Voo

52 110 PC.14 / SPI10_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO / TM1

53 /o ?5.15 / EADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /

0_EXT

54 /o 'FFIEJS“E/ EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS / LCD_SEG12/ TM1_EXT / CLKO /

55 e, PB.13 / EADC0_CH13 / ACMP0O_P3 / ACMP1_P3 / SPI0_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

56 e, PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0O_MQOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

57 P AVpp

58 A Vrer

59 P AVss

60 1/0 PB.11 /EADCO_CH11/ UARTO0_nCTS /LCD_SEG9/ SPI0_I2SMCLK

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

62 1/0 PB.9 / EADCO_CH9 / UARTO_TXD / UART1_nCTS / LCD_SEG7 /LCD_V2

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

64 1/0 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMP0_O

Table 4.1-10 M256SE3AE Multi-function Pin Table
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4.1.4.3 M256 Series LQFP 80-Pin Multi-function Pin Diagram
Corresponding Part Number: M256QE3AE, M256QG6AE

M256QE3AE

5[] PC2/LCD_SEG28/LCD_COM7/ TK_TK12 / UART2_nCTS / 12C0_SMBSUS.

52[] PD.3/USCI0_CTL1 /SPI0_SS/LCD_SEG25/ TK_TK13 / UARTO_TXD

46 PC5/LCD_SEGS1 /LCD_COM / TK_TK9 / UART2_TXD

s3[ ] PD.2/USCI0_DAT1 /SPI0_CLK /LCD_SEG24 / TK_TK14 / UARTO_RXD

ss[_1 PA13/LCD_SEG19/LCD_SEG46/LCD_COMS

H
g
#
g

]
¢

3
3
8
s
E
£
3
2
3
E]

6] PA.15/UARTO_RXD / LCD_SEG17/LCD_SEG44 / LCD_COM7

s3[_] PA.14/UARTO_TXD/LCD_SEG18/LCD_SEG45/LCD_COMS

541 PD.1/USCI0_DATO/ SPI0_MISO / LCD_SEG23/ TK_TK15

51 PC.O/LCD_SEG26/LCD_COMS / UART2_RXD /12C0_SDA / ACMP1_O
s 1 PC.1/LCD_SEG27/LCD_COM2/ UART2_TXD / 12C0_SCL / ACMPO_O
4[] PC3/LCD_SEG29/LCD_COMS / TK_TK11/ UART2_nATS / 12C0_SMBAL
471 PC.A4/LCD_SEG30/LCD_COMS / TK_TK10 / UART2_RXD

571 PA12/LCD_SEG20/LCD_SEG47/LCD_COM4.

3
= 8
8 8 g5 <
8 g3¢g¢e
Q 2 ot
8 dgdg¢
F §3%¢&
26 G822
38 I
33 Esge
! 2.9 9 9 9 S 5T 5
o s s EEEEEE R
23 22 -5 8
g ¢ geEEE
E ERE
BPWHo_CH /L0D_SEGte/PE7 [ 0] PE.14/UART2_TXD/ LCD_SEGH4/TK_TKS
8PWMO_CH /USCI0_CTLO/SC0_nCD./LCD_SEGHS /PEs [ &2 501 Pr.15/LCD_SEG3S /TK_TKT /Th2/ CLKO. INT#
vis 501 PAOSPI0_MOSI/TK_TKG / SCO_GLK / UARTO_RXD)/ UART1 _nRTS / BPWHIO_CHO
too.cap s 7] PA1/5910_MISO / TK_TKS / SCO_DAT /UARTO_TXD / UART1 nCTS / BPWHO_CH

PA2/SPI0_CLK/ TK_TK4 SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CHZ

TM1 /LCD_COMO/ LCD_SEG14 /USCI0_CTLO / SPI0_IZSMCLK / PC.14

PA.3/SPI0_SS /TK_TK3/ SCO_PWR / 200_SMBAL / UART1_TXD | EPWMO_GH3  CLKO

TMO_EXT /LOD_COM1 /LCD_SEG13/ UARTO_nCTS / USCI0_CTL1 / SPI0_SS EADGO_CH15 /PBAS

PA4/SPI0_I2SMOLK/ TK_TK2 /SC0_nCD / UARTO_nRTS / UARTO_RXD /120_SDA / BPWHO_CH4.
TK_SE/GLKO / TMI1_EXT/LCD_SEG12/ UARTO_nRTS / USCIO_DAT1 / SPI0_GLK / EADCO_CH14/ PB.14.

PAS/TK_TKI / UARTO_nGTS / UARTO_TXD / 1200_SCL / BPWMO_CHS

TM2_EXT/LCD_SEG11 / UARTO_TXD / USCI0_DATO / SPI0_MISO / ACMP1_P3/ ACMPO_P3 / EADCO_CHI3 / PB.13 PD.15/ TH_TKO/ TM3 /INT1

TM3_EXT /LGD_SEG10/ UARTO_RXD / USCIO_GLK / SPID_MOSI / ACMP1_P2/ AGMPO_P2 / EADGO_CH12/ PB.12 PA6/LCD_SEG35/ UARTO_RXD  ACMP1_WLAT | TM3 /INTO

LQFP80

oo 71 @[] PA7/LOD_SEGS7 / UARTO_TXD / ACMPO_WLAT / T/ INT1
Ve (72 20[ ] PC.6/LCD_SEGI8/ UARTO_ARTS / TMI1/INT2
avss 7 [ PC.7/LOD_SEG39/ UARTO_ACTS / T/ INTS

SPI0_I2SMCLK / LCD_SEGS / UARTO_NCTS / EADCO_CH11/PB.11 PC.8/12C0_SDA /LCD_SEG4D /LCD_COM? / UART1_RXD

LCD_V1/LCD_SEGS / UARTO_nRTS / EADCO_CHI0/ PB.10

]

PE.13/12C0_SCL /LCD_SEG41 /LCD_COMS  UART1_TXD

LCD_V2/LCD_SEG7 / UART1_nGTS / UARTO_TXD / EADCO_CHO / PB.9

PE.11/LCD_SEG17/LCD_COM3 / UART1_nCTS

LCD_V3/LCD_SEGS  UARTI_nRTS / UARTO_RXD  EADCO_CHB / PB.S PE.10/LCD_SEG18/LCD_COM2

)

ACMP0_O /INTS / LCD_SEGS / UART1_TXD / EADCO_CH7 / PB.7 PE9/LCD_SEGIS/LOD_COM1 / UART2_RXD

ACMP1_O /INT4 / LCD_SEG4 | UART1_RXD  EADGO_CHE / PB.S

PE8/LCD_SEG20/LOD_COMO / UART2_TXD

DOONOONO0RO0NO0O0NGT
(I ARRRIRERs i iR SRER AR R RSB RRA RO

INTO/ THMO / UART2_TXD / SCO_GLK / 12C0_SCL / LCD_COMO  ACMP1_N/ EADCO_CHS/ PB.S PF.2/ UARTO_RXD /12C0_SDA/ XT1_OUT

e

LCD_COMS /LCD_SEG42/ UART1_RXD/PD.10 |17

e

SMCLK / UART2_RXD /LCD_SEGO/ EADCO_CHO /PB.0 (|7
Ve e

Voo (o

[ty

vieo T w

INTS / EADCO_ST / CLKO / TK_SE / BPWM0_CHS / UART2_RXD / PD.12 [ 15

INT3/ TM3 / SCO_PWR [ UART1_RXD / LCD_COM3 / ACMPO_P1/ EADCO_CHz /PB2 |3

EADCO_ST/X32_IN/ BPWMO_CH4 / UART2_nCTS | UART2_AXD /PF.5 [ 16

Lcp_seGa/pc.1o [«
Len_secz/pee s

1120_SCL/ UARTO_TXD (PF3 [ 20

LCD_COMS /LCD_SEG43 / UARTI_TXD PD.11

UART2_TXD /LCD_SEG1 / EADCO_CH1 / PB.1

TM2_EXT / BPWMO_CH2 / UART1_TXD / USCI0_DAT1 /PAS [ 12

TMO_EXT / BPWMO_CHO / USCIO_CLK/ ACMPO_PO / PA.11
X32_OUT / BPWMO_CHS / UART2_nRTS / UART2_TXD / PF.4 [ 10

INT4/ TM3_EXT / BPWMO_CH3 / UART1_RXD / USCIO_CTL1 /PA8 [ 13

INT2/ TM2 /SCO_RST / UART!_TXD /LCD_COM2 / ACMPO_N / EADCO_CH3/PB.3 [|2

INT1/ TM1 / UART2_RXD / SCO_DAT / 12C0_SDA / LCD_COM? / ACMP1_P1/ EADCO_CH4 /PB4 [ 1

Figure 4.1-21 M256QE3AE Multi-function Pin Diagram
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Pin Type |M256QE3AE Pin Function
1 I/0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INT1
2 I/0 PB.3 / EADCO_CH3 / ACMPO_N /LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
3 I/0 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
4 110 PC.10/LCD_SEG3
5 I/0 PC.9/LCD_SEG2
6 I/0 PB.1 /EADCO_CH1 /LCD_SEG1/UART2_TXD
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO0 / UART2_RXD / SPI0_I2SMCLK
8 P Vss
9 P Voo
10 I/0 PA.11 /ACMPO_PO0 / USCI0O_CLK / BPWMO_CHO / TMO_EXT
11 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT
12 I/0 PA.9 /USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT
13 I/0 PA.8 /USCIO_CTL1/UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
14 P Vico
15 I/0 PD.12/ UART2_RXD / BPWMO_CH5 / TK_SE / CLKO / EADCO_ST / INT5
16 I/0 PD.11/UART1_TXD /LCD_SEG43/LCD_COM4
17 I/0 PD.10/ UART1_RXD / LCD_SEG42 / LCD_COM5
18 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO0_CH4 / X32_IN / EADCO_ST
19 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
20 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN
21 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT
22 110 PE.8 /LCD_SEG20 /LCD_COMO / UART2_TXD
23 I/0 PE.9/LCD_SEG19/LCD_COM1 /UART2_RXD
24 I/0 PE.10/LCD_SEG18/LCD_COM2
25 I/0 PE.11/LCD_SEG17 /LCD_COM3 / UART1_nCTS
26 I/0 PE.13/12C0_SCL /LCD_SEG41 /LCD_COM6 / UART1_TXD
27 110 PC.8/12C0_SDA /LCD_SEGA40 /LCD_COM7 / UART1_RXD
28 I/0 PC.7 / LCD_SEG39/ UARTO_nCTS/TMO / INT3
29 110 PC.6/LCD_SEG38/ UARTO_nRTS / TM1/INT2
30 1/0 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INTA
31 1/0 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3 / INTO
32 110 PD.15/ TK_TKO / TM3/ INT1
33 I/0 PA.5/TK_TK1/UARTO0_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
34 110 PA.4/SPI0_I2SMCLK/ TK_TK2/SC0_nCD / UARTO_nRTS /UARTO0_RXD /12C0_SDA /BPWM0_CH4
35 I/0 PA.3/SPI0_SS/TK_TK3/SC0_PWR /12C0_SMBAL / UART1_TXD / BPWMO0_CH3 / CLKO
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36 I/0 PA.2/SPI0_CLK/ TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
37 170 PA.1/SPI0_MISO / TK_TK5/ SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
38 I/0 PA.0 / SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO
39 170 PF.15/LCD_SEG35/ TK_TK7/TM2 / CLKO / INT4

40 110 PE.14 /UART2_TXD / LCD_SEG34 / TK_TK8

41 | nRESET

42 170 PF.0/UART1_TXD / UARTO_TXD / ICE_DAT

43 110 PF.1/UART1_RXD / UARTO_RXD /ICE_CLK

44 170 PD.9/UART2_nCTS /LCD_SEG33

45 110 PD.8 / UART2_nRTS / LCD_SEG32

46 170 PC.5/LCD_SEG31/LCD_COM4 / TK_TK9 / UART2_TXD

47 170 PC.4/LCD_SEG30/LCD_COM5 / TK_TK10/ UART2_RXD

48 I/0 PC.3/LCD_SEG29/LCD_COMS6 / TK_TK11/UART2_nRTS /12C0_SMBAL

49 170 PC.2/LCD_SEG28/LCD_COM7 / TK_TK12/ UART2_nCTS / 12C0_SMBSUS

50 110 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMP0O_O

51 170 PC.0/LCD_SEG26 / LCD_COM3 / UART2_RXD /12C0_SDA / ACMP1_O

52 I/0 PD.3/USCIO_CTL1/SPI0O_SS/LCD_SEG25/ TK_TK13 / UARTO_TXD

53 I/0 PD.2/ USCIO_DAT1/SPI0_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD

54 110 PD.1/USCIO_DATO/SPI0_MISO / LCD_SEG23 / TK_TK15

55 I/0 PD.0/ USCIO_CLK/SPI0O_MOSI/LCD_SEG22 / TK_TK16 / TM2

56 I/0 PD.13/SPI0_I2SMCLK / LCD_SEG21

57 110 PA.12/LCD_SEG20/LCD_SEG47 / LCD_COM4

58 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

59 110 PA.14 /UARTO_TXD / LCD_SEG18 /LCD_SEG45/ LCD_COM®6

60 110 PA.15/UARTO_RXD / LCD_SEG17 / LCD_SEG44 / LCD_COM7

61 110 PE.7 /LCD_SEG16 / BPWMO0_CH5

62 I/0 PE.6 /LCD_SEG15/SC0_nCD /USCIO_CTLO / BPWMO_CH4

63 P Vss

64 A LDO_CAP

65 P Vop

66 I/0 PC.14/ SPI10_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO / TM1

67 /o 'ﬁ')l\B/|-(;I_5E;('|I'EAD0070H1 5 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
68 /0 _I?E.1S4E/ EADCO_CH14 / SPI10_CLK / USCI0O_DAT1 / UARTO_nRTS / LCD_SEG12/ TM1_EXT / CLKO /
69 e, ECBSEBS{EE1A1D/C'|9|\_AC21HE1)%T/ ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
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70 o) PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

71 P AVpp

72 A Vrer

73 P AVss

74 110 PB.11 /EADCO_CH11 / UARTO_nCTS / LCD_SEG9 / SPI10_I2SMCLK

75 110 PB.10 /EADCO_CH10/ UARTO_nRTS / LCD_SEG8 /LCD_V1

76 110 PB.9 / EADCO_CH9 / UARTO_TXD / UART1_nCTS / LCD_SEG7 /LCD_V2

77 110 PB.8 / EADCO_CH8 / UARTO_RXD / UART1_nRTS /LCD_SEG6 /LCD_V3

78 110 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMPO_O

79 110 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O

80 110 PB.5/EADCO_CH5/ACMP1_N/LCD_COMO /12C0_SCL / SCO_CLK / UART2_TXD / TMO / INTO

Table 4.1-11 M256QE3AE Multi-function Pin Table
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] PC2/LCD_SEG28/LCD_COM? /TK_TK12/ SPI1_MOSI/ UART2_nCTS /1260_SMBSUS / UART_RXD

521 PD3/USCIO_CTL1 /SPI0_SS /LCD_SEG2S / USCIT_GTLD/ TK_TKI3 / UARTO_TXD / UARTA_nATS

:
g
i

8
g
2
i

5o PD.0/USCI0_CLK/ SPI0_MOSI/ LCD_SEG22. T TK16 / UART_RXD I TH2

4[] pea/Leo_seG30/LCD_COMS 1 TK_TK10/ SPI1
w1 PO/ UART2.1CTS /LCO_SEGR3 /TK Thz2
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w1 PC3/LCD_SEG29,LCD_COMS /TK_TK1/ SPI1_MISO. UART2_ TS 12G0_SMBAL / UART3_TXD.

5] PD2/USCIO_DATI/SPI0_CLKLGD_SEG24 1 TK_TKI4/ UARTO_RXD | UART3_nCTS
st PC0/LCD_S5G28/LCD_COMS  TK_TKeS /SPI1_SS / UART2_RXD /1200_SDA ACHP1_O
2o PC.1/LCD_SEG27/LCD_COM2. T_TK24/ SPI1_CLK  UART2_TXD  1200_SCL/ AGMFO_O

o] PA 15/ UARTO_RXD /LCD_ SEG17 /LOD_SEGA4 /LGD_CONT/ BPWAK1_CHS
o] PA 14/ UARTO_TXDLCD_SEGT8 /LCD_SEGHS LGD_COMS /BPWAIT_CHi
] PA12/1201_SCL/LOD_SEG20/LOD_SEG7 LCD_COMA /BPWNT_CH2
s PD.1/USCIO_DATO/ SPIO_MISO /LCD_SEGR3 /TK_TKIS  UARTS_TXD
] PC/LCD_SEG /LCD_COME  TK_TKS /UART2_TXD /1261 SCL

o] PR.1/UART_RXD /1201 _SDA UARTO_RXD /BPWAT_CH1 /IGE GLK.
<[] PFO/UARTI_TXD/12G1_SGL/ UARTO_TXO / BPWMI _CHO/ IGE_DAT

BPwwo_oHs LoD _seate/pe7 (o 0[] PE 14/ UART2 TXD LD _SEG3A T TKS
BPWMO_GHA/USCID_CTLO /500_nCD/L0D._SEG1S/PES |52 5[] PE.15/L0D_SEGSS /T TK? /T2 OLKO/ INTA
[ ) 55[] PAO/SPI0_HOSI/ TK TKS /SO0 CLK UARTO_RXD./ UARTI rTS /BPYMO_CHD DAGD ST
1o cap [m 5701 PA1/SPI0_HMISO /K TKS /SO0 DAT /UARTO_TXD / UART1 TS BRWMO_GHI / DACT ST
Vo [es 58] PA2//SPI0_CLK /T Td  SGO_RST 1200 SMBSUS / UART1 XD /1201_SDA/ BPWID_GH2
TH1 /LCD_GOMD  LGD, SEG14/ USCI0_GTL0 /SPI0_tzshicLx /P14 [ se 5511 PAS/SPI0_SS /TK TS SCO_PWR/ 1200 SWBAL / UARTI XD, 1261_SGL /BPWHO_CH3  GLKO.
THO_EXT /LGD_GOM /LGD_SEG1S / UARTS_TXD / UARTO_niGTS  USGI0_GTLI /SPI0_S5 / EADCD_GHis /Pa.15 (o7 54T PA4/SPI0_12SMOLK /T TK2  S00_nGD / UARTD_nRTS | UARTO_RXD /1200_SDA BPWMO_CHi
TK_SE/ CLKO 1 THT_EXT/LCD_SEG12/ UARTS_XD /UARTO_nATS | USGID_DATS / SPI0_CLK /EADCD_CH14/PB.14 (s 5311 PAS/SPIT_I2SMOLK/ TK_TKI / UARTO_nCTS /UARTO_TXD  12GD_SCL/BPWNO_CHS
TH2 EXT/LOD SEG11 /UART3 nRTS / UARTOTXD /USCIO_DATO/ SPIO_MISO/ AGMP1_P3 / ACWIPO_P3  DAGI OUT /EADGD CH13/PB.13 [ se 52l po.ss/ Tk THo /TS /INT)
TI3_EXT /LGD. SEG10/ UARTS_GTS / UARTD_RXD/ USCI0_CLK /SPI0_HOSI/ ACMP1_P2. ACHPO_P2/ DAGD_OUT/ EADCO, CHiz /812 (| 511 PAS/SPIT S5 /LCD_SEG3S | TK_THaD / UARTO_RXD /12G1_SDA/BRVIMI_CH3  ACMP1 WLAT /T3 (INTO
LQFP80
Ao 7 0[] PA7/SPI1_CLK/LCD_SEGS7 T TKIS / UARTD_TXD /12G1_SCL BPWII_GHR / ACMPO_ WLAT / TH2 INTI
eer T2 5[] PO6/SPI1_MOSI/LOD_SEGS /TK TK1S/UARTO_nATS /1201 SMBSUS. BPWM1_GHI /TH1 /INT2
aves Cn 22[ ] PG7/5P11_MISO/LOD_SEGS/TK TKI7 /UARTO_nGTS /I261_SMBAL/ BPWA1_CHO I TMO. INT3
BPWAIT_CHO. SPID_IZSMLK /LD _SEGS /12G1_SCL/ UARTD_nCTS EADGO_oH11/PB11 (e 10 PG5/120_ SDA/LCD_ SEGHD ) LOD_COMT / UARTI_RXD /BPWIT_CHé
BPWMT_CH1 /LGD V1 /LCD_SEGS /1201 SDA/ UARTO_nRTS /USCI1_CTLO /EADGO_CH10/PB10 (75 5[] PE 1311200 SOL/LOD SEG41/LGD_COMS /UART1 TXD /BPWA1_CHS
BPWA1_GHZ/LCD_V2/LCD_SEGT / 12G1_SMBAL /UART1_nCTS / UARTO_TXD / USCI1_CTL1 1EADCO_CHe /PBs [ 5[] PE11/LCD_SEG17/LCD_COMS /USCIT_DATI /UART3_RXD | UARTI_GTS.
BPWINT_GH3/LOD_3/LOD_SEGS /1201 SMBSUS / UARTI_nRTS / UARTO_RXD. USCI1_GLK / EADCO_CHB /P88 (|71 4[] PE10/LCD_SEGT8/LCD_COM2 /USCIT_DATO/UART3_TXD.
ACHPO_O /INTS / BPWI1_CH# /LOD. SEGS UART_TXD/ USCI1_DATO  EADCD_CH7 187 [ 78 5[] PES/LCD_SEGIS/LCD_COMI/USCI_CTLO/UART2 XD
ACMP1_O /INT / BPWII_CHS /LCD_SEG4. UARTI_RXD /USGIi_DATI / EADCO_GHe /P85 [ [ PES/LCD SEG20/LCD_COMO/USCH_CTLT/ UART2 TXD
INTO TMO / UART2_TXD /S00_GLK / USGI1_GTLO / SPI1_MISO 1200_SCL/LGD_COMD. ACMP1 N /EADCO_0H5 /P85 ({10 @ 101 PF2/UARTO_RXD/ 1260 SDA/XT1_OUT /BPWAI_CH1
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LOD_COMA/ LCD_SEGH3/ UART1_TXD/PD.11
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Th2_EXT 1 BPWMO_CH2 1 UART1_TXD (USCI0_DATI 1PAS [ 12
X52.OUT/BPWAO_CHS [ UART2_nRTS | UART Tx0 /P4 (10
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Figure 4.1-22 M256QG6AE Multi-function Pin Diagram
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1 /o Eié_{zli_g?(%o/_%af//lﬁ\ﬁl:/lm_m / LCD_COM1 /12C0_SDA / SPI1_MOSI / USCI1_CTL1 / SCO_DAT /
5 /o PB.3/ EADCO_CH3 / ACMPO_N /12C1_SCL / LCD_COM2 / UART1_TXD / SPI1_CLK/USCI1_DAT1/
SCO_RST/TM2/INT2
3 /o PB.2 / EADCO_CH2 / ACMPO_P1/12C1_SDA /LCD_COM3/ UART1_RXD / SPI1_SS /USCI1_DATO/
SCO_PWR/TM3/INT3
4 I/0 PC.10/ LCD_SEG3/ UART3_TXD
5 110 PC.9/LCD_SEG2 / UART3_RXD
6 I/0 PB.1/EADCO_CH1 /LCD_SEG1 / SPI1_I2SMCLK / UART2_TXD / USCI1_CLK/12C1_SCL
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO0/ UART2_RXD / SPI0_I2SMCLK / 12C1_SDA
8 P Vss
9 P Voo
10 I/0 PA.11/ACMPO_PO0 / USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
11 I/0 PA.10 / ACMP1_P0 / USCI0O_DATO0 / BPWMO_CH1 / TM1_EXT / DACO_ST
12 I/0 PA.9 /USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
13 I/0 PA.8 /USCIO_CTL1/UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
14 P Vico
15 I/0 PD.12/ UART2_RXD / BPWMO_CH5 / TK_SE / CLKO / EADCO_ST / INT5
16 I/0 PD.11/UART1_TXD /LCD_SEG43/LCD_COM4
17 I/0 PD.10/ UART1_RXD / LCD_SEG42 / LCD_COM5
18 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
19 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
20 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
21 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT / BPWM1_CH1
22 I/0 PE.8 /LCD_SEG20 /LCD_COMO0 / USCI1_CTL1 / UART2_TXD
23 110 PE.9/LCD_SEG19/LCD_COM1 /USCI1_CTLO / UART2_RXD
24 I/0 PE.10/LCD_SEG18/LCD_COM2 / USCI1_DATO / UART3_TXD
25 110 PE.11/LCD_SEG17/LCD_COMS3/USCI1_DAT1/UART3_RXD / UART1_nCTS
26 1/0 PE.13/12C0_SCL / LCD_SEG41 / LCD_COMS6 / UART1_TXD / BPWM1_CH5
27 110 PC.8/12C0_SDA /LCD_SEG40/LCD_COM7 / UART1_RXD / BPWM1_CH4
o8 /o :DNC':F;, / SPI1_MISO / LCD_SEG39 / TK_TK17 / UARTO_nCTS / 12C1_SMBAL / BPWM1_CHO0 / TMO /
o9 e, :T\IC_ZI_S / SPI1_MOSI/ LCD_SEG38 / TK_TK18 / UARTO_nRTS / 12C1_SMBSUS / BPWM1_CH1 / TM1 /
30 e, }:’_:?JZ//SIZI_FTCLK/ LCD_SEG37/TK_TK19/UARTO_TXD /12C1_SCL / BPWM1_CH2 / ACMPO_WLAT
31 /o }:’16';/?3//8"2[;638 / LCD_SEG36/ TK_TK20 / UARTO_RXD / 12C1_SDA / BPWM1_CH3 / ACMP1_WLAT
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32 I/0 PD.15/ TK_TKO / TM3 / INT1

33 I/0 PA.5/SPI_I2SMCLK / TK_TK1 / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5

34 I/0 PA.4/SPI0_I2SMCLK/TK_TK2/SC0_nCD / UARTO_nRTS /UARTO0_RXD /12C0_SDA /BPWMO0_CH4

35 /o (P)ﬁKSO/ SPI0_SS / TK_TK3 / SCO_PWR / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 /

36 I/0 PA.2/ SPI0_CLK/TK_TK4 /SCO_RST / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO0_CH2

37 I/0 PA.1/SPI0O_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / DAC1_ST

38 I/0 PA.0/ SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO / DACO_ST

39 I/0 PF.15/LCD_SEG35/ TK_TK7 /TM2 / CLKO / INT4

40 I/0 PE.14 / UART2_TXD / LCD_SEG34 / TK_TK8

41 | nRESET

42 I/0 PF.0 / UART1_TXD /12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT

43 I/0 PF.1/UART1_RXD / 12C1_SDA / UARTO_RXD / BPWM1_CH1 / ICE_CLK

44 I/0 PD.9/UART2_nCTS/LCD_SEG33/TK_TK22

45 I/0 PD.8 /UART2_nRTS/LCD_SEG32 / TK_TK23

46 I/0 PC.5/LCD_SEG31/LCD_COM4 / TK_TK9/UART2_TXD /12C1_SCL

47 I/0 PC.4 /LCD_SEG30/LCD_COM5/TK_TK10/ SPI1_I2SMCLK / UART2_RXD / I12C1_SDA

48 e, LPJigT;/%_'I}S(B_SEGZQ / LCD_COM6 / TK_TK11 / SPI1_MISO / UART2_nRTS / 12C0_SMBAL /

49 e, PC.2 / LCD_SEG28 / LCD_COM7 / TK_TK12 / SPI1_MOSI / UART2_nCTS / 12C0_SMBSUS /
UART3_RXD

50 I/0 PC.1/LCD_SEG27 /LCD_COM2/ TK_TK24 / SPI1_CLK/ UART2_TXD / 12C0_SCL / ACMP0_O

51 110 PC.0/LCD_SEG26 / LCD_COM3 / TK_TK25 / SPI1_SS / UART2_RXD / 12C0_SDA / ACMP1_O

52 I/0 PD.3/USCIO_CTL1/SPI0_SS/LCD_SEG25/TK_TK13/USCI1_CTL0/UARTO_TXD /UART3_nRTS

53 I/0 PD.2 /USCIO_DAT1 /SPI0O_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD / UART3_nCTS

54 110 PD.1/USCIO_DATO /SPIO_MISO / LCD_SEG23 / TK_TK15 / UART3_TXD

55 110 PD.0/USCIO_CLK/ SPI0_MOSI / LCD_SEG22 / TK_TK16 / UART3_RXD / TM2

56 110 PD.13/ SPI1_I2SMCLK / SPI0_I2SMCLK / LCD_SEG21

57 1/0 PA.12/12C1_SCL /LCD_SEG20/LCD_SEG47 / LCD_COM4 / BPWM1_CH2

58 110 PA.13/12C1_SDA /LCD_SEG19/LCD_SEG46 / LCD_COM5 / BPWM1_CH3

59 110 PA.14 /UARTO_TXD / LCD_SEG18 / LCD_SEG45/ LCD_COM®6 / BPWM1_CH4

60 1/0 PA.15/UARTO_RXD /LCD_SEG17 / LCD_SEG44 / LCD_COM7 / BPWM1_CH5

61 110 PE.7 / LCD_SEG16 / BPWMO0_CH5

62 I/0 PE.6 /LCD_SEG15/SC0_nCD / USCIO_CTLO / BPWMO0_CH4

63 P Vss

64 A LDO_CAP
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65 P Voo

66 I/0 PC.14/ SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO0 / TM1

67 /0 PB.15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /
LCD_COM1 / TMO_EXT

68 /0 PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / LCD_SEG12 /
TM1_EXT / CLKO / TK_SE

69 e PB.13 / EADCO_CH13 / DAC1_OUT / ACMPO_P3 / ACMP1_P3 / SPI0O_MISO / USCIO_DATO /
UARTO_TXD / UART3_nRTS/LCD_SEG11/TM2_EXT

70 e PB.12 / EADCO_CH12 / DACO_OUT / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO0O_CLK /
UARTO_RXD / UART3_nCTS/LCD_SEG10/ TM3_EXT

71 P AVpp

72 A VRer

73 P AVss

74 I/0 PB.11 /EADCO_CH11/UARTO0_nCTS /12C1_SCL / LCD_SEG9 / SPI0_I2SMCLK / BPWM1_CHO0

75 /o PB.10 / EADCO_CH10 / USCH_CTLO / UARTO_nRTS / 12C1_SDA / LCD_SEG8 / LCD_V1 /
BPWM1_CH1

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

77 e, PB.8 / EADCO_CHS8 / USCI1_CLK / UARTO_RXD / UART1_nRTS / 12C1_SMBSUS / LCD_SEG6 /
LCD_V3/BPWM1_CH3

78 I/0 PB.7 / EADCO_CH7 / USCI1_DATO0 / UART1_TXD / LCD_SEG5 / BPWM1_CH4 / INT5 / ACMP0_O

79 I/0 PB.6 / EADCO_CH6 / USCI1_DAT1 / UART1_RXD / LCD_SEG4 / BPWM1_CH5 / INT4 / ACMP1_O

80 e PB.5 / EADCO_CH5 / ACMP1_N / LCD_COMO / 12C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
UART2_TXD / TMO / INTO

Table 4.1-12 M256QG6AE Multi-function Pin Table

Nov. 12, 2021 Page 85 of 256 Rev 1.01



NnNUvoToN M254/M256/M258

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

M256KE3AE

NG
PF.2/UARTO_RXD /12C0_SDA/ XT1_OUT
PF.3/ UARTO_TXD12G0_SCL/ XT1_IN
NG

AVss
SPI0_I2SMOLK / LOD_SEGY / UARTO_nCTS / EADCO_GH11/PB.11
GD_V1/LOD_SEGS / UARTO_nRTS / EADCO_CH10/ PB.10
LCD_V2/LCD_SEG?7 / UART1_nGTS / UARTO_TXD / EADCO_CHO / PB.9
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Figure 4.1-23 M256KE3AE Function Pin Diagram
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1 110 PB.5/EADCO_CH5/ ACMP1_N/LCD_COMO / 12C0_SCL / SCO_CLK / UART2_TXD / TMO / INTO
2 110 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA1
3 1’0 PB.3/ EADCO_CH3 / ACMPO_N/LCD_COM2 / UART1_TXD / SCO_RST /TM2/INT2
4 I/0 PB.2 / EADCO_CH2 / ACMPQO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
5 1’0 PC.12/ UARTO_TXD /12C0_SCL / SC0O_nCD / ACMP0_O

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

7 1’0 PC.10/LCD_SEG3

8 1’0 PC.9/LCD_SEG2

9 110 PB.1 /EADCO_CH1 /LCD_SEG1/UART2_TXD

10 I/O PB.0 / EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK

11 P Vss

12 P Voo

13 I/O PA.11/ ACMPO_PO0 / USCIO_CLK / BPWMO_CHO / TMO_EXT

14 110 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT

15 I/0 PA.9 /USCIO_DAT1/ UART1_TXD / BPWMO_CH2 / TM2_EXT

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

17 P Vico

18 I/0 PD.12/ UART2_RXD / BPWMO0_CH5 / TK_SE / CLKO / EADCO_ST / INT5

19 I/0 PD.11/UART1_TXD/LCD_SEG43/LCD_COM4

20 I/O PD.10/ UART1_RXD /LCD_SEG42 / LCD_COM5

21 - NC

22 - NC

23 - NC

24 - NC

25 - NC

26 - NC

27 - NC

28 I/0 PF.7 / SCO_DAT / SPIO_MISO

29 1’0 PF.6/SC0_CLK/SPI0_MOSI

30 P Vear

31 1/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST

32 1’0 PF.4/ UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT

33 - NC

34 - NC

35 - NC
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36 - NC

37 170 PF.3/UARTO_TXD /12C0_SCL / XT1_IN

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

39 - NC

40 - NC

41 110 PE.8 /LCD_SEG20 / LCD_COMO / UART2_TXD

42 170 PE.9 /LCD_SEG19/LCD_COM1 / UART2_RXD

43 110 PE.10/LCD_SEG18/LCD_COM2

44 170 PE.11/LCD_SEG17 /LCD_COM3 / UART1_nCTS

45 110 PE.12/UART1_nRTS

46 170 PE.13/12C0_SCL / LCD_SEG41 / LCD_COM6 / UART1_TXD

47 170 PC.8/12C0_SDA /LCD_SEGA40 /LCD_COM7 / UART1_RXD

48 110 PC.7 / LCD_SEG39/ UARTO_nCTS / TMO / INT3

49 170 PC.6/LCD_SEG38/ UARTO_nRTS / TM1/INT2

50 I/0 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1

51 170 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO

52 P Vss

53 P Vop

54 110 PD.15/ TK_TKO/ TM3/INT1

55 110 PA.5/TK_TK1/UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5

56 110 PA.4/SPI0_I2SMCLK/TK_TK2/SC0_nCD / UARTO_nRTS / UARTO_RXD /12C0_SDA /BPWMO0_CH4
57 110 PA.3/SPI0_SS/TK_TK3/SC0_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
58 110 PA.2/SPI0_CLK/ TK_TK4 /SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
59 110 PA.1/SPI0_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO0_CHH1
60 I/0 PA.0 / SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO0
61 110 PF.15/LCD_SEG35/ TK_TK7 /TM2 / CLKO / INT4

62 110 PE.14 /UART2_TXD / LCD_SEG34 / TK_TK8

63 I/0 PE.15/UART2_RXD

64 | nRESET

65 I/0 PF.0 /UART1_TXD / UARTO_TXD / ICE_DAT

66 110 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

67 I/0 PD.9 /UART2_nCTS /LCD_SEG33

68 110 PD.8 / UART2_nRTS /LCD_SEG32

69 110 PC.5/LCD_SEG31/LCD_COM4 / TK_TK9 / UART2_TXD

70 110 PC.4/LCD_SEG30/LCD_COMS5/TK_TK10/ UART2_RXD

71 110 PC.3/LCD_SEG29/LCD_COMS6 / TK_TK11/ UART2_nRTS / 12C0_SMBAL

Nov. 12, 2021 Page 88 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

72 110 PC.2/LCD_SEG28/LCD_COM7 / TK_TK12/ UART2_nCTS / 12C0_SMBSUS
73 170 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMP0_O
74 110 PC.0/LCD_SEG26 / LCD_COM3 / UART2_RXD / 12C0_SDA / ACMP1_O
75 P Vss

76 P Vop

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 110 PD.7 / UART1_TXD /12C0_SCL/ TK_TK13

85 170 PD.6 / UART1_RXD /12C0_SDA / TK_TK14

86 I/0 PD.5/TK_TK15

87 170 PD.4/USCIO_CTLO/ TK_TK16

88 I/0 PD.3/USCIO_CTL1/SPI0O_SS/LCD_SEG25/ TK_TK13 / UARTO_TXD
89 I/0 PD.2/ USCIO_DAT1/SPI0_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD
90 I/0 PD.1/USCIO_DATO/SPI0_MISO / LCD_SEG23 / TK_TK15

91 I/0 PD.0/ USCIO_CLK/SPI0O_MOSI/LCD_SEG22 / TK_TK16 / TM2

92 110 PD.13/SPI0_I2SMCLK / LCD_SEG21

93 I/0 PA.12/LCD_SEG20/LCD_SEG47 / LCD_COM4

94 110 PA.13/LCD_SEG19/LCD_SEG46 / LCD_COM5

95 110 PA.14 /UARTO_TXD / LCD_SEG18 /LCD_SEG45/ LCD_COM®6

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

97 110 PE.7 /LCD_SEG16 / BPWMO0_CH5

98 I/0 PE.6 /LCD_SEG15/SC0_nCD /USCIO_CTLO / BPWMO_CH4

99 I/0 PE.5/SCO_PWR/USCIO_CTL1/BPWMO_CH3

100 I/0 PE.4 / SCO_RST / USCIO_DAT1 / BPWMO_CH2

101 I/0 PE.3/SCO_DAT / USCI0_DATO / BPWMO_CHH1

102 110 PE.2 /SCO_CLK/USCI0O_CLK/BPWMO0_CHO

103 - NC

104 - NC

105 I/0 PE.1

106 I/0 PE.O

107 - NC
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108 - NC

109 - NC

110 - NC

111 - NC

112 P Vss

113 A LDO_CAP

114 P Voo

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

116 /O _FFBSEE;FADCO_CH15 / SPI10_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /

117 /o 'TEJS“E/ EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS /LCD_SEG12/ TM1_EXT / CLKO /

118 o) PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPI0_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

119 o) PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

120 P AVpp

121 A Vrer

122 P AVss

123 IO PB.11 /EADCO_CH11 / UARTO_nCTS / LCD_SEG9 / SP10_I2SMCLK

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

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

126 110 PB.8 / EADCO_CHS8 / UARTO_RXD / UART1_nRTS/LCD_SEG6 /LCD_V3

127 110 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMPO_O

128 110 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O

Table 4.1-13 M256KE3AE Multi-function Pin Table
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41.5 M258 Series Pin Diagram

4.1.5.1 M258 Series LQFP 64-Pin Diagram
Corresponding Part Number: M258SE3AE, M258SG6AE

DD33_CAP

471 USB_D+

461 USB.D-

451 USB_VBUS

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

48] USB.V
4]
431 PDA
42 ]
441 PD3
407
39 7] .
381 PC.2
37—

36 PC.4
S —

34 .
381 PFO

Ves [ 149 321 nRESET
LDO_CAP [__150 311 PF.15
Vpp [ 151 301 PAO
PC14 [ 52 291 PAA1
PB15 [ 153 28] PA2
PB.14 [ |54 271 PA3
PB.13 [ 155 261 PA4

PB.12 56 LQFP64 251 PAS

AVpy [ 57 24— PD.15

Veee 158 231 Vpp
AVss 159 P72 — NV
PB.11 1860 211 PAG
PB.10 [ | 61 20 ] PA7
PB9 [ 62 19— PCs6
PB8 [____63 181 PC7
PB7 [ 64@ 1771 PF2

PB6 |1
PB5 ]2
PB4 [____13
PB3 [ 14
PB2 15

[
PBO [ 17

18

PB.1
PA.11
VLCD

Vear

|:| VBAT power domain

Figure 4.1-24 M258 Series LQFP 64-pin Diagram
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4.1.5.2 M258 Series LQFP 80-Pin Diagram
Corresponding Part Number: M258QE3AE, M258QG6AE

DD33_CAP

s8] usB.D-

60 ] usB.V,
so ] usB_ D+
57 USB_VBUS
s ] pD.13
ss._ ] PD.O
sa ] pp1
53 PD.2
2. ] pD3
51 PC.0
so ] pci
w9 ] pc2
4 ] pc3
@] pca
s ] pcs
s ] PD8
4] ppg
sl ] PFA
2 ] PFO
4] nRESET

pe7 [ e 0 ] pE14
PE6 [ e 9 ] PF15
Ves [ & 8] pAO
o cAP [ e w7 ] pA1
Voo [ |65 ] PA2
pcia [ es s ] pA3
P15 [ |67 4 ] pAa
PB14 [ es 3 ] PAS
PB13 [ 6o 2] pD15
P12 [ |7 LQFP80 st ] PA6
AV [ o ] pA7
Veee [ |72 26 ] pce
Ass [ |7 s ] pc7
P11 [ | 27l ] pcs
PB10 [ |7 % ] PEA3
o [ |7 s ] pEM
pB8 [ |7 % 1 PEAO
pB7 [ | 2 ] PE9
6 [ |7 2 ] pEs
5 [ lsao @ 21 ] PF2

PB4 [ |1
pe3 [ 2
pB2 [ 3
pcto [ |4
pco [ s
Pl [ s
peo [ |7

Ves |8
Voo [ o
patt L 10
pato [ |
pag [
pAg [ |13
vieco [ |1
P12 [ s
P11 [ 16
ppt0 [ |
PF5 [ |18
Pra [ 19
pr3 [ 2

Figure 4.1-25 M258 Series LQFP 80-pin Diagram
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4.1.5.3 M258 Series LQFP 128-Pin Diagram
Corresponding Part Number: M258KE3AE, M258KG6AE

M254/M256/M258

PE.7
PE.6
PE.5
PE.4
PE3
PE.2
NC
NC
PE.1
PE.O
NC
NC
NC
NC
NC
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
PB.6

'DD33_CAP

USB_V,

USB_D+

USB_D-

USB_VBUS

NC
NC
NC
NC
NC
NC
NC

poooonoooonoaoononooononononnnnn

97

98

99

100
101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

961
95[ 1
941
93]

921 PD.13
911 PD.O
901 PD.1
891 PD.2
881 PD.3
871 PD.4
861 PD.5
851 PD.6
841 PD.7
831
827
811
801
7903
783
73

LQFP128

767 Voo

751 Vgs

741 PC.0
731 PC.1
721 PC.2
71 PC.3
701 PC.4
691 PC.5

681 PD.8

671 PD.9

661 PF.1

651 PF.0

64
6

3]

62
6

6

3

5

@
S 3

5

<

5

o
-

5¢

£

5!

1)

5

1Y

5

5

3

4

&

4

>

4

3

4

>

4!

&

4

b

4

&

4;

[S]

4

41

S

3

@
& 3

3

<

3

3

oo oo o oo o T T U o o o

34
3

2}

PB5 1
PB4 2
PB3 []3
PB2 []4

PD.10 [ 20

NC 21
NC 22
NC 23
NC 24
NC 25
NC 26
NC 27
PF.7 28
PF.6 [ 29

D Vgar power domain

=%
PF5 [ 31
PF4 32

Vear

nRESET
PE.15
PE.14
PF.15
PA.O
PA1
PA2
PA3
PA4
PAS
PD.15

Nov. 12, 2021

Figure 4.1-26 M258 Series LQFP 128-pin Diagram
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4.1.6

4.1.6.1

M258 Series Multi-function Pin Diagram

Corresponding Part Number: M258SE3AE, M258SG6AE

M258SE3AE

M258 Series LQFP 64-Pin Multi-function Pin Diagram

M254/M256/M258

Vss

LDO_CAP

Voo

TM1 /LCD_COMO /LCD_SEG14 / USCIO_CTLO/ SPI0_I2SMCLK / PC.14

TMO_EXT /LCD_COM1 / LGD_SEG13/ UARTO_nCTS / USCIO_CTL1 / SPI0_SS / EADCO_CH15/ PB.15

TK_SE / CLKO / TM1_EXT / LCD_SEG12 / UARTO_nRTS / USCIO_DATA / SPI0_CLK / EADCO_CH14 / PB.14
TM2_EXT /LCD_SEG11/ UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3 / ACMPO_P3 / EADCO_CH13 / PB.13
TM3_EXT / LCD_SEG10/ UARTO_RXD / USCIO_CLK / SPI0_MOS! / ACMP1_P2 / ACMPO_P2 /| EADCO_CH12 / PB.12
AVoo

Veer

AVss

SPI0_I2SMCLK / LCD_SEG9 / UARTO_nCTS / EADCO_CH11/ PB.11

LCD_V1/LCD_SEG8/ UARTO_nRTS / EADCO_CH10/ PB.10

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

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

ACMPO_O /INTS / LCD_SEGS / UART_TXD / EADCO_CH7 / PB.7

00w cap

&
481 USB_V,

a8

QOOIInannnnonnn

45— USB_VBUS

441 PD.0/USCI0_CLK / SPI0_MOSI / LCD_SEG22 / TK_TK16 / TM2

421 PD.2/USCIO_DAT1 /SPI0_CLK /LCD_SEG24 / TK_TK14 / UARTO_RXD

43— PD.1/USCI0_DATO/SPI0_MISO/LCD_SEG23 / TK_TK15

41— PD.3/USCI0_CTL1/SPI0_SS/LCD_SEG25 / TK_TK13 / UARTO_TXD

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

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

381 PC.2/LCD_SEG28/LCD_COM7 / TK_TK12/ UART2_nCTS / 12C0_SMBSUS

LQFP64

37— PC.3/LCD_SEG29/LCD_COMS / TK_TK11/ UART2_nRTS / 12C0_SMBAL

361 PC.4/LCD_SEG30/LCD_COMS / TK_TK10/ UART2_RXD

35— PC.5/LCD_SEG31/LCD_COM4 / TK_TK / UART2_TXD

341 PF.1/UART1_RXD/UARTO_RXD /ICE_CLK

33— PF.0/UART1_TXD/UARTO_TXD / ICE_DAT

JUuuuoguonnooood

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

INT1/ TM1 / UART2_RXD / SCO_DAT / 12C0_SDA / LCD_COM1 / ACMP1_P1/ EADCO_CH4 /PB4 13

ACMP1_O /INT4 /LCD_SEG4 / UART1_RXD / EADCO_CH6 /PBS (11 @

INT2// TM2 / SCO_RST / UART1_TXD / LCD_COM2/ ACMPO_N / EADCO_CH3 / PB.3 [ 4

INT3/ TM3 / SCO_PWR / UART1_RXD / LCD_COM3 / ACMPO_P1 / EADCO_CH2 /PB2 | §

UART2_TXD / LCD_SEG1 / EADCO_CH / PB.1

—ls

—is

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

TMO_EXT / BPWMO_CHO / USCIO_CLK / ACMPO_PO / PA.11

TM1_EXT / BPWMO_CH1 / USCIO_DATO/ ACMP1_P0/PA.10 [ 9

TM2_EXT / BPWMO_CH2/ UART1_TXD / USCIO_DAT1/PAS [ 10

INT4 / TM3_EXT / BPWMO_CH3 / UART1_RXD / USCI0_CTL1 /PA8 [ 11

viep 12

=1

Vear
EADCO_ST/X32_IN/ BPWMO_CH4 / UART2_nCTS / UART2_RXD / PF.5 ] 14

X32_OUT / BPWMO_CHS / UART2_nRTS / UART2_TXD / PF.4 ] 15

XT1_IN/12C0_SCL / UARTO_TXD /PF.3 | 16

NRESET

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

PA.0/ SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWM0_CHO
PA.1/SPI0_MISO / TK_TKS / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
PA2/ SPI0_CLK/ TK_TK4 / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
PA:3/SPI0_SS / TK_TK3 / SCO_PWR / [2C0_SMBAL / UART_TXD / BPWMO_CH3 / CLKO
PA.4/ SPI0_I2SMCLK / TK_TK2 / SC0_nCD / UARTO_nRTS / UARTO_RXD / [2C0_SDA / BPWMO_CH4.
PA5/ TK_TK1 / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS

PD.15/ TK_TKO / TM3 / INT1

Voo

Vss

PA6/LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3 / INTO

PA7/LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1

PC.6/LCD_SEG38/ UARTO_nRTS / TM1 / INT2

PC.7/LCD_SEG39 / UARTO_nCTS / TMO / INT3.

PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT

Vear power domain

Figure 4.1-27 M258SE3AE Multi-function Pin Diagram
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Pin Type |M258SE3AE Pin Function
1 110 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O
2 110 PB.5/EADCO_CH5/ ACMP1_N/LCD_COMO / 12C0_SCL / SCO_CLK / UART2_TXD / TMO / INTO
3 1’0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INT1
4 110 PB.3 / EADCO_CH3 / ACMPO_N /LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
5 1’0 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3/ UART1_RXD / SCO_PWR/TM3/INT3
6 110 PB.1 /EADCO_CH1 /LCD_SEG1/UART2_TXD
7 1’0 PB.0 / EADCO_CHO / LCD_SEGO0 / UART2_RXD / SPI0_I2SMCLK
8 1’0 PA.11/ ACMPO_PO / USCIO_CLK / BPWMO_CHO / TMO_EXT
9 110 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT
10 I/O PA.9 /USCIO_DAT1/ UART1_TXD / BPWMO_CH2 / TM2_EXT
11 110 PA.8 /USCIO_CTL1/ UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
12 P Vico
13 P Vear
14 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
15 I/0 PF.4/UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT
16 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN
17 I/O PF.2/ UARTO_RXD /12C0_SDA / XT1_OUT
18 1’0 PC.7 /LCD_SEG39/UART0_nCTS / TMO / INT3
19 110 PC.6 / LCD_SEG38/ UARTO_nRTS/TM1 /INT2
20 1’0 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1
21 110 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/ INTO
22 P Vss
23 P Vop
24 I/O PD.15/ TK_TKO/ TM3/INT1
25 I/O PA.5/ TK_TK1/UARTO0_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
26 110 PA.4/SPI0_I2SMCLK/ TK_TK2/SCO0_nCD / UARTO_nRTS/UARTO0_RXD /12C0_SDA /BPWM0_CH4
27 I/O PA.3/SPI0_SS/TK_TK3/SC0_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
28 I/0 PA.2 / SPI0_CLK / TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
29 1’0 PA.1/SPI0O_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
30 I/0 PA.0/ SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO
31 I/0 PF.15/LCD_SEG35/ TK_TK7 / TM2 / CLKO / INT4
32 | nRESET
33 I/0 PF.0 / UART1_TXD / UARTO_TXD / ICE_DAT
34 I/0 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK
35 I/0 PC.5/LCD_SEG31/LCD_COM4 /TK_TK9/UART2_TXD
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36 /O |PC.4/LCD_SEG30/LCD_COMS5/TK_TK10/ UART2_RXD

37 /0 |PC.3/LCD_SEG29/LCD_COMS6 / TK_TK11/UART2_nRTS /12C0_SMBAL

38 /0 |PC.2/LCD_SEG28/LCD_COM7/TK_TK12/UART2_nCTS/12C0_SMBSUS

39 /0 |PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMP0O_O

40 /0 |PC.0/LCD_SEG26/LCD_COMS3/UART2_RXD / [2C0_SDA / ACMP1_O

41 /O |PD.3/USCIO_CTL1/SPI0_SS/LCD_SEG25/ TK_TK13/ UARTO_TXD

42 /0 |PD.2/USCIO_DAT1 /SPI0_CLK /LCD_SEG24 / TK_TK14 / UARTO_RXD

43 /O |PD.1/USCI0_DATO/SPI0_MISO/LCD_SEG23/ TK_TK15

44 /0 |PD.0/USCIO_CLK / SPI0_MOSI / LCD_SEG22 / TK_TK16 / TM2

45 P  |USB_VBUS

46 A |usB_D-

47 A |usB_D+

48 A |usB_vDD33 cAP

49 P [Vss

50 A |LDO_caP

51 P (Voo

52 /0 |PC.14/SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14/ LCD_COMO / TM1

53 /o %\%SE; TEADCO_CH15 / SPI0O_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /

54 /o %E(m S4E/ EADCO_CH14 / SPI0_CLK / USCIO_DAT1/ UARTO_nRTS / LCD_SEG12/ TM1_EXT / CLKO /

55 yo |PB13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPI0_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/ TM2_EXT

56 yo  |PB.12./ EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0_MOSI / USCI0_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

57 P [AVmp

58 A |Veer

59 P |[AVss

60 /O [PB.11/EADCO_CH11/UARTO_nCTS/LCD_SEG9/SPI0_I2SMCLK

61 /O |PB.10/EADCO_CH10/UARTO_nRTS/LCD_SEG8/LCD_V1

62 /O |PB.9/EADCO_CH9/UARTO_TXD / UART1_nCTS/LCD_SEG7/LCD_V2

63 /O |PB.8/EADCO_CH8/UARTO_RXD / UART1_nRTS/LCD_SEG6/LCD_V3

64 /0 |PB.7/EADCO_CH7 / UART1_TXD /LCD_SEG5/INT5/ACMPO_O

Table 4.1-14 M258SE3AE Multi-function Pin Table
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Loo_cap |50 310 PF.15/LCD_SEGES /TK_TK7/ TW2/ CLKO / INT4
Voo 51 30— PA.0/SPI0_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO / DACO_ST
M1 /LCD_COMO /LCD_SEG14 / USCI0_CTLO / SPI0_IZSMCLK /PC.14 ] 52 2911 PA.1/SPI0_MISO/ TK_TKS / SCO_DAT/ UARTO_TXD / UART1_nCTS | BPWMO_CH1 / DAC1_ST
TMO_EXT /LCD_COM1 / LCD_SEG13/ UART3_TXD /UARTO_nCTS /USCIO_CTL1 / SPI0_SS/ EADCO_CHS /PR | 53 2811 PA2/SPI0_CLK/TK_TKé/ SCO_RST/ 12C0_SMBSUS / UARTI_RXD /12G1_SDA BPWMO_CH2
TK_SE/CLKO / TM1_EXT/LCD_SEG12/ UART3_RXD / UARTO_nRTS / USCI0_DAT1 / SPI0_CLK / EADCO_CH14 /PB.14 [ 54 2771 PA.3/SPI0_SS/TK_TK3/SCO_PWR /12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / CLKO
TM2_EXT /LCD_SEGH1 / UART_nRTS/UARTO_TXD / USCIO_DATO / SPI0_MISO ACMP1_P3 / ACMPO_P3 / DACT_OUT / EADCO_CHIZ/PBA3 ] 55 261 PA4/SPIO_IZSMCLK / TK_TK2/ SCO_nCD  UARTO_nRTS / UARTO_RXD / 2C0_SDA / BPWHO_CHé
TM3_EXT / LCD_SEG10/ UART3_nCTS / UARTO_RXD / USCI0_CLK / SPI0_MOSI / ACMP1_P2 / ACMP0_P2 / DACO_OUT / EADCO_CH12/PB.12 [ 56 LQFP64 251 PAS5/SPI1_I2SMCLK / TK_TK1/ UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS
AVgp 57 241 PD.AS/TK_TKO/TM3/INT1
Veee |58 2B Vo
p—r 2F vee
BPWM1_CHO / SPI0_I2SMCLK / LCD_SEGS / 12G1_SCL / UARTO_nCTS / EADCO_CH11/PBA1 ] 60 210 PAs/SPI_SS/LCD_SEG3S /TK_TK20/ UARTO_RXD /12G1_SDA/ BPWHI_CH3 / ACMP1_WLAT / TM / INTO
BPWM1_CH1/LCD_V1/LCD_SEG8/12C1_SDA/ UARTO_nRTS / USCI1_CTLO/EADCO_CH10/PB.10 [ 61 201 PA7/SP_CLK/LCD_SEG37/TK_TK19/UARTO_TXD /I2C1_SCL/BPWM1_CH2/ ACMPO_WLAT / TM2/ INT1
BPWM1_CH2/LCD_V2/LCD_SEG7 / 12C1_SMBAL / UART1_nCTS / UARTO_TXD / USCI1_CTL1/EADCO_CH9/PB9 [ 62 191 PC.6/SPI1_MOSI/LCD_SEG38/TK_TK18/UARTO_nRTS /12C1_SMBSUS / BPWM1_CH1 / TM1 / INT2
BPWI1_CH /LCD_V3 /LCD_SEGS /12G1_SMBSUS / UARTI_nATS / UARTO_RXD | USCH1_CLK/ EADCO_CHB /PB.8 [ 63 1811 PC.7/SPI1_MISO/LCD_SEG39 /T TK17 / UARTO_nCTS /12G1_SMBAL / BPWAI1_CHO/ TMO /INT3
ACMPO_O /INT5 / BPWM1_CH4 / LCD_SEG5 / UART1_TXD / USCI1_DAT0 / EADCO_CH7 /PB.7 [ 64@ 17[—1 PF.2/UARTO_RXD/I2C0_SDA/XT1_OUT / BPWM1_CH1

—Je

12G1_SDA/ SPI0_I2SMCLK / UART2_RXD /LCD_SEGO / EADCO_CHO/PBO [ 7

=

Vaa power domain

TM2_EXT / BPWMO_CH2 / UART1_TXD / USCIO_DAT1 /PAS ] 10

INTO / TMO / UART2_TXD / SC0_CLK / USCI1_CTLO SPI1_MISO/1200_SCL /LCD_COMO / ACMP1_N/ EADCO_CH5 /PBS | 2

INT1 / TM1 / UART2_RXD / SCO_DAT / USCI1_CTL1 / SPI1_MOS / 12C0_SDA / LCD_COMI / ACMP1_P1 / EADCO_CH4 /PB4 [ 3

12G1_SCL / USCI1_CLK / UART2_TXD / SPI1_I2SMCLK / LCD_SEG1 / EADCO_CH1 / PB.1
X32_OUT /BPWMO_CHS | UART2_nRTS / UART2_TXD /PF.4 [ 15

INT4 / TM3_EXT / BPWWMO_CH3 / UART1_RXD / USCIO_CTL1 /PA8 [ 11

BPWM1_CHO/ XT1_IN/1200_SCL / UARTO_TXD / PF.3 ] 16

EADCO_ST / X32_IN/ BPWMo_CH4 / UART2_nCTS / UART2_RXD | PF5 ] 14

DACO_ST / TWI1_EXT / BPWM0_CH1 / USCI0_DATO / ACMP1_PO/PAT0 [ 9

ACMP1_O/INT4 / BPWM1_CHS / LCD_SEG4 / UART1_RXD / USCH_DAT1 / EADCO_CHG/PBS [ 1

INT3 / TM3 / SCO_PWR / USCI1_DATO / SPI1_SS / UART1_RXD /LCD_COMS /12G1_SDA/ ACMPO_P1 / EADCO_CH2/PB2 [ 5

Figure 4.1-28 M258SG6AE Multi-function Pin Diagram
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Pin Type [M258SG6AE Pin Function
1 I/0 PB.6 / EADCO_CH6 / USCI1_DAT1 / UART1_RXD / LCD_SEG4 / BPWM1_CH5 / INT4 / ACMP1_O
5 /0 Eig{iﬁ?g%ﬁ%ﬁﬂ@%ﬂpw / LCD_COMO / 12C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
3 /o Eié_{zli_g?(%o/_%af//lﬁ\ﬁl:/lm_m / LCD_COM1 /12C0_SDA / SPI1_MOQOSI / USCI1_CTL1 / SCO_DAT/
4 /o ggéi_/RESﬁ_D/%OMZCh?\AéCMPO_N /12C1_SCL/LCD_COM2 / UART1_TXD / SPI1_CLK/USCI1_DAT1/
5 /o PB.2/ EADCO_CH2 / ACMPO_P1/12C1_SDA /LCD_COM3/UART1_RXD / SPI1_SS / USCI1_DATO0/
SCO_PWR/TM3/INT3
6 I/0 PB.1 /EADCO_CH1 /LCD_SEG1 / SPI1_I2SMCLK / UART2_TXD / USCI1_CLK/12C1_SCL
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO0/ UART2_RXD / SPI0_I2SMCLK / 12C1_SDA
8 I/0 PA.11/ ACMPO_PO0 / USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
9 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT / DACO_ST
10 I/0 PA.9 /USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT
11 I/0 PA.8 /USCIO_CTL1/ UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
12 P Vieo
13 P Vear
14 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO0_CH4 / X32_IN / EADCO_ST
15 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
16 I/0 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
17 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT / BPWM1_CH1
18 /o :T\IC_)[_; / SPI1_MISO / LCD_SEG39 / TK_TK17 / UARTO_nCTS / 12C1_SMBAL / BPWM1_CHO / TMO /
19 /o ::l)\lql'g / SPI1_MOSI /LCD_SEG38 / TK_TK18 / UARTO_nRTS / 12C1_SMBSUS / BPWM1_CH1 / TM1 /
20 e, 7%/72//8&[[1'1_0'_'(/ LCD_SEG37/TK_TK19/UARTO0_TXD /12C1_SCL /BPWM1_CH2 / ACMPO_WLAT
21 e, PA.6/SPI1_SS/LCD_SEG36/ TK_TK20 / UARTO_RXD / 12C1_SDA / BPWM1_CH3 / ACMP1_WLAT
/ TM3/INTO
22 P Vss
23 P Voo
24 I/0 PD.15/ TK_TKO / TM3/ INT1
25 1/0 PA.5/SPI_12SMCLK / TK_TK1 / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO_CH5
26 110 PA.4/SPI0_I2SMCLK/ TK_TK2/SC0_nCD / UARTO_nRTS /UARTO_RXD /12C0_SDA / BPWM0_CH4
27 /o PA.3 / SPI0_SS / TK_TK3 / SCO_PWR / 12C0_SMBAL / UART1_TXD / I12C1_SCL / BPWMO_CH3 /
CLKO
28 110 PA.2/ SPI0_CLK/ TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO0_CH2
29 I/0 PA.1/SPI0O_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO0_CH1 / DAC1_ST
30 110 PA.0 / SPI0_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO / DACO_ST
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31 I/0 PF.15/LCD_SEG35/ TK_TK7/TM2 / CLKO / INT4

32 | nRESET

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

34 I/0 PF.1/UART1_RXD / 12C1_SDA / UARTO_RXD / BPWM1_CH1 / ICE_CLK

35 I/0 PC.5/LCD_SEG31/LCD_COM4 / TK_TK9/UART2_TXD / 12C1_SCL

36 I/0 PC.4/LCD_SEG30/LCD_COM5/TK_TK10/SPI1_I2SMCLK / UART2_RXD / 12C1_SDA

37 /o PC.3 / LCD_SEG29 / LCD_COM6 / TK_TK11 / SPI1_MISO / UART2_nRTS / 12C0_SMBAL /
UART3_TXD

38 /o EgéTé_lh%(%_SEGZS / LCD_COM7 / TK_TK12 / SPI1_MOSI / UART2_nCTS / 12C0_SMBSUS /

39 I/0 PC.1/LCD_SEG27/LCD_COM2/ TK_TK24 / SPI1_CLK /UART2_TXD / 12C0_SCL / ACMP0_O

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

41 I/0 PD.3/USCIO_CTL1/SPI0O_SS/LCD_SEG25/TK_TK13/USCI1_CTLO/UARTO_TXD / UART3_nRTS

42 I/0 PD.2 /USCIO_DAT1 /SPI0O_CLK /LCD_SEG24 / TK_TK14 / UARTO_RXD / UART3_nCTS

43 I/0 PD.1/USCIO_DATO0/ SPI0_MISO / LCD_SEG23 / TK_TK15/ UART3_TXD

44 I/0 PD.0/USCIO_CLK/ SPI0_MOSI /LCD_SEG22 / TK_TK16 / UART3_RXD / TM2

45 P USB_VBUS

46 A USB_D-

47 A USB_D+

48 A USB_VDD33_CAP

49 P Vss

50 A LDO_CAP

51 P Voo

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

53 /o PB.15 / EADCO_CH15 / SPI0_SS / USCI0_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /
LCD_COM1 / TMO_EXT

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

55 /o PB.13 / EADCO_CH13 / DAC1_OUT / ACMP0O_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO /
UARTO_TXD / UART3_nRTS /LCD_SEG11/TM2_EXT

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

57 P AVpp

58 A Virer

59 P AVss

60 110 PB.11 /EADCO_CH11 / UARTO_nCTS /12C1_SCL / LCD_SEG9 / SP10_I2SMCLK / BPWM1_CHO0

61 /o PB.10 / EADCO_CH10 / USCI1_CTLO / UARTO_nRTS / I2C1_SDA / LCD_SEGS8 / LCD_V1 /
BPWM1_CH1
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62 /o |PB.9 / EADCO_CH9 / USCI1_CTL1 / UARTO_TXD / UART1_nCTS / 12G1_SMBAL / LCD_SEG7 /
LCD_V2/BPWM1i_CH2

PB.8 / EADCO_CH8 / USCI1_CLK / UARTO_RXD / UART1_nRTS / 12C1_SMBSUS / LCD_SEG®6 /

63 VO | cb v3/BPWMI_CH3

64 110 PB.7 / EADCO_CH7 / USCI1_DATO0 / UART1_TXD / LCD_SEG5 / BPWM1_CH4 / INT5 / ACMPO_O

Table 4.1-15 M258SG6AE Multi-function Pin Table
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4.1.6.2 MZ258 Series LQFP 80-Pin Multi-function Pin Diagram
Corresponding Part Number: M258QE3AE, M258QG6AE

M258QE3AE

5[] PC2/LCD_SEG28/LCD_COM7 / TK_TK12/ UART2_nCTS / 12C0_SMBSUS.

5[] PC5/LCD_SEG31/LCD_COM4 / TK_TK9 / UART2_TXD

421 PF.0/UART1_TXD/ UARTO_TXD / ICE_DAT

4s[ ] PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

4[] PD.8/UART2_nRTS /LCD_SEG32

ss[__] PD.0/USCI0_CLK/ SPI0_MOSI / LCD_SEG22 / TK_TK16/ TM2.

5[] PD.1/USCI0_DATO/ SPI0_MISO / LCD_SEG23/ TK_TK15

s3[_] PD.2/USCI0_DAT /SPI0_CLK /LCD_SEG24 / TK_TK14/ UARTO_RXD
521 PD.3/USCI0_CTL1/SPI0_SS /LCD_SEG25 / TK_TK13/ UARTO_TXD
51 PC.O/LCD_SEG26/LCD_COMS / UART2_RXD /12C0_SDA / ACMP1_O
501 PC.1/LCD_SEG27/LCD_COM2/ UART2_TXD / 12C0_SCL / ACMPO_O
4[] PC3/LCD_SEG29/LCD_COMS / TK_TK11/ UART2_nRTS / 12C0_SMBAL
471 PC.4/LCD SEG30/LCD_COMS / TK_TK10 / UART2_RXD

s6[__1 PD.13/SPI0_I2SMCLK / LCD_SEG21
4[] PD.9/UART2 nCTS /LCD_SEG33

2458 B
8888 [
o 11
BPWMO_CHs / LCD_SEG16/PE7 [ &1 0[] PE14/UART2 TXD/LCD_SEG34/ TK TK8
BPWMO_CH4 / USCI0_CTLO/SCO_nCD /LCD_SEG15 /PE6 [ & 0[] PF.15/LCD_SEG35/ TK_TK7 / TM2/ CLKO/ INT4
Ves o 381 PA0O/SPI0_MOSI/ TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO
oo cap e a7[ ] PA.1/SPI0_MISO/ TK_TK5 /SCO_DAT / UARTO_TXD / UART_nCTS / BPWMO_CH1
Voo (s 6] PA2/SPI0_CLK/TK_TK4 / SCO_RST /12C0_SMBSUS / UART1_RXD / BPWMO_CH2
TM1 /LCD_COMO/LCD_SEG14 / USCIO_CTLO/ SPI0_I2SMCLK / PC.14 [ 66 5[] PA3/SPI0_SS/TK_TK3/SCO_PWR / 12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO.
TMO_EXT / LCD_COMI / LCD_SEG13/ UARTO_nCTS /USCIO_CTL1 / SPI0_SS / EADCO_CH15/PB.15 |67 34[ ] PA4/SPI0_I2SMCLK / TK_TK2/ SCO_nCD / UARTO_nRTS / UARTO_RXD /12C0_SDA / BPWMO_CH4
TK_SE / CLKO / TM1_EXT /LCD_SEG12/ UARTO_nRTS / USCIO_DAT1 / SPI0_CLK / EADCO_CH14/PB.A4 [ s8 3a[ ] PAS/TI_TK! / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO_CHS
TM2_EXT /LCD_SEG11/ UARTO_TXD / USCI0_DATO / SPI0_MISO / ACMP1_P3 / ACMPO_P3 / EADCO_CH13/PB.A3 [ &9 22[ ] PD.1S/TK_TKO/ TM3/INTY
TM3_EXT/LCD_SEG10/ UARTO_RXD / USCIO_CLK / SPI0_MOSI / ACMP1_P2 / ACMPO_P2 / EADCO_CH12/PB.A2 [ 70 LQFP80 311 PAS/LCD_SEG36/UARTO_RXD / ACMP1_WLAT / TM3 / INTO
Ao 71 0[] PA7/LCD_SEGS7/UARTO_TXD / ACMPO_WLAT / TM2 / INT1
Veer 72 20[ ] PC.6/LCD_SEG38/UARTO_nRTS / TM1 / INT2
Aves Cm 28] 1 PC.7/LCD_SEG39/ UARTO nCTS / TMO/ INT3
SPI0_I2SMCLK / LCD_SEGO / UARTO_nCTS / EADCO_CH11/PBA1 (|74 27[ ] PC.8/12C0_SDA/LCD_SEG40/LCD_COM7 / UART1_RXD
LCD_V1/LCD_SEGS / UARTO_nRTS / EADCO_CH10/PB.10 (|75 25[ 1 PE.13/12C0_SCL/LCD_SEG41/LCD_COMS / UART1_TXD
LCD_V2/LCD_SEG7 / UART1_nCTS / UARTO_TXD / EADCO_CH /PBS [ 76 251 PE.11/LCD_SEG17/LCD_COM3/ UART!_nCTS
LCD_V3/LCD_SEG6/ UART1_nRTS / UARTO_RXD / EADCO_CH8 /PBS |77 241 PE10/LCD_SEG18/LCD_COM2
AACMP0_O / INTS / LCD_SEGS / UART1_TXD / EADCO_CH7 /PB7 |78 23[ 1 PE9/LCD_SEG19/LCD_COMI / UART2_RXD
ACMP1_O//INT4/LCD_SEG4 / UART1_RXD/ EADCO_CH6 /PB6 [ |79 22[ ] PE8/LCD_SEG20/LCD_COMO/ UART2_TXD
INTO/ TMO / UART2_TXD / SCO_CLK / 12C0_SCL / LCD_COMO / ACMP1_N/EADCO_CH5 /PBS [0 @ 21[ ] PF.2/UARTO_RXD /12C0_SDA/XT1_OUT
o ooy ooy
e o 3 2 a
g8 zz s
é‘ : F

INT3/ M3/ SCO_PWR / UART1_RXD / LCD_COMS / ACMPO_P1 / EADCO_CH2 /PB2 (|3
TM2_EXT / BPWMO_CH2 | UART1_TXD / USCI0_DAT1/PAS [ 12

X32_OUT / BPWMO_CHS / UART2_nRTS / UART2_TXD / PF.4 [ 10
XT1_IN/12C0_SCL / UARTO_TXD /PF3 |20

LCD_COMS /LCD_SEG42/ UART1_RXD/PD.10 |17

UART2_TXD / LCD_SEG1 / EADCO_CH1 /PB.1 |6

LCD_COMS /LCD_SEGA3 / UARTI_TXD PD.11

TMO_EXT / BPWMO_CHO / USCIO_CLK/ ACMPO_PO/ PA.11

TM1_EXT / BPWMO_CH1 / USCI0_DATO / ACMP1_P0/PA.10 [ 11

SPI0_I2SMCLK / UART2_RXD/ LCD_SEGO / EADCO_CHO /PB.0 [ 7
INT4/ TM3_EXT / BPWMO_CH3 / UART1_RXD / USCIO_CTL1 /PA8 [ 13

EADCO_ST/ X32_IN/ BPWMO_CH4 / UART2_nCTS | UART2_RXD /PF5 [ 16

INT5 / EADCO_ST / GLKO / TK_SE / BPWMO_CHS / UART2_RXD/PD.12 [ 15

INT2/ TM2 /SCO_RST / UART1_TXD /LCD_COM2 / ACMPO_N/ EADCO_CH3/PB3 [|2

INT1/ TM1 / UART2_RXD / SCO_DAT / 12C0_SDA / LCD_COM? / ACMP1_P1/ EADCO_CH4 /PB4 [ 1

Figure 4.1-29 M258QE3AE Multi-Function Pin Diagram
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Pin Type |M258QE3AE Pin Function
1 I/0 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA1
2 I/0 PB.3 / EADCO_CH3 / ACMPO_N /LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
3 I/0 PB.2 / EADCO_CH2 / ACMPO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
4 110 PC.10/LCD_SEG3
5 I/0 PC.9/LCD_SEG2
6 I/0 PB.1 /EADCO_CH1 /LCD_SEG1/UART2_TXD
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK
8 P Vss
9 P Voo
10 I/0 PA.11 /ACMPO_PO0 / USCI0O_CLK / BPWMO_CHO / TMO_EXT
11 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT
12 I/0 PA.9 /USCIO_DAT1 /UART1_TXD / BPWMO_CH2 / TM2_EXT
13 I/0 PA.8 /USCIO_CTL1/UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
14 P Vico
15 I/0 PD.12/ UART2_RXD / BPWMO_CH5 / TK_SE / CLKO / EADCO_ST / INT5
16 I/0 PD.11/UART1_TXD /LCD_SEG43/LCD_COM4
17 I/0 PD.10/ UART1_RXD / LCD_SEG42 / LCD_COM5
18 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
19 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
20 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN
21 I/0 PF.2/UARTO0_RXD / 12C0_SDA / XT1_OUT
22 110 PE.8 /LCD_SEG20 /LCD_COMO / UART2_TXD
23 I/0 PE.9/LCD_SEG19/LCD_COM1 /UART2_RXD
24 I/0 PE.10/LCD_SEG18/LCD_COM2
25 I/0 PE.11/LCD_SEG17 /LCD_COM3 / UART1_nCTS
26 I/0 PE.13/12C0_SCL /LCD_SEG41 /LCD_COM6 / UART1_TXD
27 110 PC.8/12C0_SDA /LCD_SEGA40 /LCD_COM7 / UART1_RXD
28 I/0 PC.7 / LCD_SEG39/ UARTO_nCTS /TMO / INT3
29 110 PC.6/LCD_SEG38/ UARTO_nRTS / TM1/INT2
30 1/0 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INTA
31 1/0 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3 / INTO
32 110 PD.15/ TK_TKO / TM3/ INT1
33 I/0 PA.5/TK_TK1/UARTO0_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5
34 110 PA.4/SPI0_I2SMCLK/ TK_TK2/SC0_nCD / UARTO_nRTS /UARTO0_RXD /12C0_SDA /BPWM0_CH4
35 I/0 PA.3/SPI0_SS/TK_TK3/SC0_PWR /12C0_SMBAL / UART1_TXD / BPWMO0_CH3 / CLKO
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36 I/0 PA.2/SPI0_CLK/ TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
37 170 PA.1/SPI0_MISO / TK_TK5/ SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
38 I/0 PA.0 / SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO
39 170 PF.15/LCD_SEG35/ TK_TK7/TM2 / CLKO / INT4

40 110 PE.14 /UART2_TXD / LCD_SEG34 / TK_TK8

41 | nRESET

42 170 PF.0/UART1_TXD / UARTO_TXD / ICE_DAT

43 110 PF.1/UART1_RXD / UARTO_RXD / ICE_CLK

44 170 PD.9/UART2_nCTS /LCD_SEG33

45 110 PD.8 / UART2_nRTS / LCD_SEG32

46 170 PC.5/LCD_SEG31/LCD_COM4 / TK_TK9 / UART2_TXD

47 170 PC.4/LCD_SEG30/LCD_COM5 / TK_TK10/ UART2_RXD

48 I/0 PC.3/LCD_SEG29/LCD_COMS6 / TK_TK11/UART2_nRTS /12C0_SMBAL

49 170 PC.2/LCD_SEG28/LCD_COM7 / TK_TK12/ UART2_nCTS / 12C0_SMBSUS

50 110 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMP0O_O

51 170 PC.0/LCD_SEG26 / LCD_COM3 / UART2_RXD /12C0_SDA / ACMP1_O

52 I/0 PD.3/USCIO_CTL1/SPI0O_SS/LCD_SEG25/ TK_TK13 / UARTO_TXD

53 I/0 PD.2/ USCIO_DAT1/SPI0_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD

54 110 PD.1/USCIO_DATO/SPI0_MISO / LCD_SEG23 / TK_TK15

55 I/0 PD.0/ USCIO_CLK/SPI0O_MOSI/LCD_SEG22 / TK_TK16 / TM2

56 I/0 PD.13/SPI0_I2SMCLK / LCD_SEG21

57 P USB_VBUS

58 A USB_D-

59 A USB_D+

60 A USB_VDD33_CAP

61 110 PE.7 /LCD_SEG16 / BPWMO0_CH5

62 I/0 PE.6 /LCD_SEG15/SC0_nCD /USCIO_CTLO / BPWMO_CH4

63 P Vss

64 A LDO_CAP

65 P Vop

66 I/0 PC.14/ SPI10_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO / TM1

67 /o $ang;$AD007CH15 / SPI0_SS / USCI0_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /
68 /0 _I?E.1S4E/ EADCO_CH14 / SPI10_CLK / USCI0O_DAT1 / UARTO_nRTS / LCD_SEG12/ TM1_EXT / CLKO /
69 e, ECBSEBS{EE1A1D/C'|9|\_/|C2:7H|;)%T/ ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
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70 o) PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

71 P AVpp

72 A Vrer

73 P AVss

74 110 PB.11 /EADCO_CH11 / UARTO_nCTS / LCD_SEG9 / SPI10_I2SMCLK

75 110 PB.10 / EADCO_CH10/ UARTO_nRTS /LCD_SEG8/LCD_V1

76 110 PB.9 / EADCO_CH9 / UARTO_TXD / UART1_nCTS / LCD_SEG7 /LCD_V2

77 110 PB.8 / EADCO_CH8 / UARTO_RXD / UART1_nRTS /LCD_SEG6 /LCD_V3

78 110 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMPO_O

79 110 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O

80 110 PB.5/EADCO_CH5/ACMP1_N/LCD_COMO /12C0_SCL / SCO_CLK / UART2_TXD / TMO / INTO

Table 4.1-16 M258QE3AE Multi-function Pin Table
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Figure 4.1-30 M258QG6AE Multi-Function Pin Diagram
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Pin Type [M258QG6AE Pin Function
1 /o Eié_{zli_g?(%o/_%af//lﬁ\ﬁl:/lm_m / LCD_COM?1 /12C0_SDA / SPI1_MOSI / USCI1_CTL1 / SCO_DAT /
5 /o PB.3/ EADCO_CH3 / ACMPO_N /12C1_SCL / LCD_COM2 / UART1_TXD / SPI1_CLK/USCI1_DAT1/
SCO_RST/TM2/INT2
3 /o PB.2 / EADCO_CH2 / ACMPO_P1/12C1_SDA /LCD_COM3/ UART1_RXD / SPI1_SS /USCI1_DATO/
SCO_PWR/TM3/INT3
4 I/0 PC.10/ LCD_SEG3/ UART3_TXD
5 110 PC.9/LCD_SEG2 / UART3_RXD
6 I/0 PB.1/EADCO_CH1 /LCD_SEG1 / SPI1_I2SMCLK / UART2_TXD / USCI1_CLK/12C1_SCL
7 I/0 PB.0 / EADCO_CHO / LCD_SEGO0/ UART2_RXD / SPI0_I2SMCLK / 12C1_SDA
8 P Vss
9 P Voo
10 I/0 PA.11/ACMPO_PO0 / USCIO_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
11 I/0 PA.10 / ACMP1_P0 / USCI0O_DATO0 / BPWMO_CH1 / TM1_EXT / DACO_ST
12 I/0 PA.9 /USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
13 I/0 PA.8 /USCIO_CTL1/ UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
14 P Vico
15 I/0 PD.12/ UART2_RXD / BPWMO_CH5 / TK_SE / CLKO / EADCO_ST / INT5
16 I/0 PD.11/UART1_TXD /LCD_SEG43/LCD_COM4
17 I/0 PD.10/ UART1_RXD / LCD_SEG42 / LCD_COM5
18 I/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST
19 I/0 PF.4 / UART2_TXD / UART2_nRTS / BPWMO0_CH5 / X32_OUT
20 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
21 I/0 PF.2/UARTO_RXD / 12C0_SDA / XT1_OUT / BPWM1_CH1
22 I/0 PE.8 /LCD_SEG20 /LCD_COMO0 / USCI1_CTL1 / UART2_TXD
23 110 PE.9/LCD_SEG19/LCD_COM1 /USCI1_CTLO / UART2_RXD
24 I/0 PE.10/LCD_SEG18/LCD_COM2 / USCI1_DATO / UART3_TXD
25 110 PE.11/LCD_SEG17/LCD_COMS3/USCI1_DAT1/UART3_RXD / UART1_nCTS
26 1/0 PE.13/12C0_SCL / LCD_SEG41 / LCD_COMS6 / UART1_TXD / BPWM1_CH5
27 110 PC.8/12C0_SDA /LCD_SEG40/LCD_COM7 / UART1_RXD / BPWM1_CH4
o8 /o :DNC':F;, / SPI1_MISO / LCD_SEG39 / TK_TK17 / UARTO_nCTS / 12C1_SMBAL / BPWM1_CHO0 / TMO /|
o9 e, :T\IC_ZI_S / SPI1_MOSI/ LCD_SEG38 / TK_TK18 / UARTO_nRTS / 12C1_SMBSUS / BPWM1_CH1 / TM1 /
30 e, }:’_:?JZ//SIZI_FTCLK/ LCD_SEG37/TK_TK19/UARTO_TXD /12C1_SCL /BPWM1_CH2 / ACMPO_WLAT
31 /o }:’16';/?3//8"2[;638 / LCD_SEG36/ TK_TK20 / UARTO_RXD / 12C1_SDA / BPWM1_CH3 / ACMP1_WLAT

Nov. 12, 2021 Page 106 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

Pin Type [M258QG6AE Pin Function

32 I/0 PD.15/ TK_TKO / TM3 / INTA

33 I/0 PA.5/SPI_I2SMCLK / TK_TK1 / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5

34 I/0 PA.4/SPI0_I2SMCLK/TK_TK2/SC0_nCD / UARTO_nRTS /UARTO0_RXD /12C0_SDA / BPWMO0_CH4

35 /o (P)ﬁKSO/ SPI0_SS / TK_TK3 / SCO_PWR / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 /

36 I/0 PA.2/ SPI0_CLK/TK_TK4 /SCO_RST / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO0_CH2

37 I/0 PA.1/SPI0O_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / DAC1_ST

38 I/0 PA.0/ SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO / DACO_ST

39 I/0 PF.15/LCD_SEG35/ TK_TK7 / TM2 / CLKO / INT4

40 I/0 PE.14 / UART2_TXD / LCD_SEG34 / TK_TK8

41 | nRESET

42 I/0 PF.0 / UART1_TXD /12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT

43 I/0 PF.1/UART1_RXD / 12C1_SDA / UARTO0_RXD / BPWM1_CH1 / ICE_CLK

44 I/0 PD.9/UART2_nCTS/LCD_SEG33/ TK_TK22

45 I/0 PD.8 /UART2_nRTS/LCD_SEG32/ TK_TK23

46 I/0 PC.5/LCD_SEG31/LCD_COM4 / TK_TK9/UART2_TXD /12C1_SCL

47 I/0 PC.4 /LCD_SEG30/LCD_COM5/ TK_TK10/ SPI1_I2SMCLK / UART2_RXD / I12C1_SDA

48 e, LPJigT;/%_'I}S(B_SEGZQ / LCD_COM6 / TK_TK11 / SPI1_MISO / UART2_nRTS / 12C0_SMBAL /

49 e, PC.2 / LCD_SEG28 / LCD_COM7 / TK_TK12 / SPI1_MOSI / UART2_nCTS / 12C0_SMBSUS /
UART3_RXD

50 I/0 PC.1/LCD_SEG27 /LCD_COM2/ TK_TK24 / SPI1_CLK / UART2_TXD / 12C0_SCL / ACMP0_O

51 110 PC.0/LCD_SEG26 / LCD_COM3 / TK_TK25/ SPI1_SS / UART2_RXD / 12C0_SDA / ACMP1_O

52 I/0 PD.3/USCIO_CTL1/SPI0_SS/LCD_SEG25/TK_TK13/USCI1_CTL0/UARTO_TXD /UART3_nRTS

53 I/0 PD.2 /USCIO_DAT1 /SPI0O_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD / UART3_nCTS

54 110 PD.1/USCIO_DATO /SPIO_MISO / LCD_SEG23 / TK_TK15/ UART3_TXD

55 110 PD.0/USCIO_CLK/ SPI0_MOSI /LCD_SEG22 / TK_TK16 / UART3_RXD / TM2

56 110 PD.13/ SPI1_I2SMCLK / SPI0_I2SMCLK / LCD_SEG21

57 P USB_VBUS

58 A USB_D-

59 A USB_D+

60 A USB_VDD33_CAP

61 110 PE.7 / LCD_SEG16 / BPWMO0_CH5

62 I/0 PE.6 /LCD_SEG15/SC0_nCD / USCIO_CTLO / BPWMO0_CH4

63 P Vss

64 A LDO_CAP
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65 P Voo

66 I/0 PC.14/ SPI0O_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO0 / TM1

67 /0 PB.15 / EADCO_CH15 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /
LCD_COM1 / TMO_EXT

68 /0 PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / LCD_SEG12 /
TM1_EXT / CLKO / TK_SE

69 e PB.13 / EADCO_CH13 / DAC1_OUT / ACMP0_P3 / ACMP1_P3 / SPIO_MISO / USCI0_DATO /
UARTO_TXD / UART3_nRTS /LCD_SEG11/TM2_EXT

70 e PB.12 / EADCO_CH12 / DACO_OUT / ACMPO_P2 / ACMP1_P2 / SPIO_MOSI / USCIO0O_CLK /
UARTO_RXD / UART3_nCTS/LCD_SEG10/ TM3_EXT

71 P AVpp

72 A VRer

73 P AVss

74 I/0 PB.11 /EADCO_CH11/UARTO_nCTS /12C1_SCL / LCD_SEG9/ SPI0_I2SMCLK / BPWM1_CHO0

75 /o PB.10 / EADCO_CH10 / USCH_CTLO / UARTO_nRTS / 12C1_SDA / LCD_SEG8 / LCD_V1 /
BPWM1_CH1

76 /o PB.9 / EADCO_CH9 / USCI1_CTL1 / UARTO_TXD / UART1_nCTS / 12C1_SMBAL / LCD_SEG?7 /
LCD_V2/BPWM1_CH2

77 e, PB.8 / EADCO_CHS8 / USCI1_CLK / UARTO_RXD / UART1_nRTS / 12C1_SMBSUS / LCD_SEG6 /
LCD_V3/BPWM1_CH3

78 I/0 PB.7 / EADCO_CH7 / USCI1_DATO0 / UART1_TXD / LCD_SEG5 / BPWM1_CH4 / INT5 / ACMP0_O

79 I/0 PB.6 / EADCO_CH6 / USCI1_DAT1 / UART1_RXD / LCD_SEG4 / BPWM1_CH5 / INT4 / ACMP1_O

80 e PB.5 / EADCO_CH5 / ACMP1_N / LCD_COMO / 12C0_SCL / SPI1_MISO / USCI1_CTLO / SCO_CLK /
UART2_TXD / TMO / INTO

Table 4.1-17 M258QG6AE Multi-function Pin Table
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4.1.6.3 M258 Series LQFP 128-Pin Multi-function Pin Diagram
Corresponding Part Number: M258KE3AE, M258KG6AE

M258KE3AE
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Figure 4.1-31 M258KE3AE Multi-Function Pin Diagram
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Pin Type |M258KE3AE Pin Function

1 110 PB.5/EADCO_CH5/ ACMP1_N/LCD_COMO / 12C0_SCL / SCO_CLK / UART2_TXD / TMO / INTO
2 110 PB.4 / EADCO_CH4 / ACMP1_P1/LCD_COM1 /12C0_SDA / SCO_DAT / UART2_RXD / TM1 / INTA1
3 1’0 PB.3/ EADCO_CH3 / ACMPO_N/LCD_COM2 / UART1_TXD / SCO_RST/TM2/INT2
4 I/0 PB.2 / EADCO_CH2 / ACMPQO_P1/LCD_COM3 / UART1_RXD / SCO_PWR/TM3/INT3
5 1’0 PC.12/ UARTO_TXD /12C0_SCL / SC0O_nCD / ACMP0_O

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

7 1’0 PC.10/LCD_SEG3

8 1’0 PC.9/LCD_SEG2

9 110 PB.1 /EADCO_CH1 /LCD_SEG1/UART2_TXD

10 I/O PB.0 / EADCO_CHO / LCD_SEGO / UART2_RXD / SPI0_I2SMCLK

11 P Vss

12 P Voo

13 I/O PA.11/ ACMPO_PO0 / USCIO_CLK / BPWMO_CHO / TMO_EXT

14 110 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT

15 I/0 PA.9 / USCIO_DAT1/ UART1_TXD / BPWMO_CH2 / TM2_EXT

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

17 P Vico

18 I/0 PD.12/ UART2_RXD / BPWMO0_CH5 / TK_SE / CLKO / EADCO_ST / INT5

19 I/0 PD.11/UART1_TXD/LCD_SEG43/LCD_COM4

20 I/O PD.10/ UART1_RXD /LCD_SEG42 / LCD_COM5

21 - NC

22 - NC

23 - NC

24 - NC

25 - NC

26 - NC

27 - NC

28 I/0 PF.7 / SCO_DAT / SPIO_MISO

29 1’0 PF.6/SC0_CLK/SPI0_MOSI

30 P Vear

31 1/0 PF.5/UART2_RXD / UART2_nCTS / BPWMO_CH4 / X32_IN / EADCO_ST

32 1’0 PF.4/ UART2_TXD / UART2_nRTS / BPWMO_CH5 / X32_OUT

33 - NC

34 - NC

35 - NC
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36 - NC

37 170 PF.3/UARTO_TXD /12C0_SCL / XT1_IN

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

39 - NC

40 - NC

41 110 PE.8 /LCD_SEG20 / LCD_COMO / UART2_TXD

42 170 PE.9 /LCD_SEG19/LCD_COM1 / UART2_RXD

43 110 PE.10/LCD_SEG18/LCD_COM2

44 170 PE.11/LCD_SEG17 /LCD_COM3 / UART1_nCTS

45 110 PE.12/UART1_nRTS

46 170 PE.13/12C0_SCL / LCD_SEG41 / LCD_COM6 / UART1_TXD

47 170 PC.8/12C0_SDA /LCD_SEGA40/LCD_COM7 / UART1_RXD

48 110 PC.7 / LCD_SEG39/ UARTO_nCTS / TMO / INT3

49 170 PC.6/LCD_SEG38/ UARTO_nRTS / TM1/INT2

50 I/0 PA.7 / LCD_SEG37 / UARTO_TXD / ACMPO_WLAT / TM2 / INT1

51 170 PA.6 / LCD_SEG36 / UARTO_RXD / ACMP1_WLAT / TM3/INTO

52 P Vss

53 P Vop

54 110 PD.15/ TK_TKO/ TM3/INT1

55 110 PA.5/TK_TK1/UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO0_CH5

56 110 PA.4/SPI0_I2SMCLK/TK_TK2/SC0_nCD / UARTO_nRTS / UARTO_RXD /12C0_SDA /BPWMO0_CH4
57 110 PA.3/SPI0_SS/TK_TK3/SC0_PWR /12C0_SMBAL / UART1_TXD / BPWMO_CH3 / CLKO
58 110 PA.2/SPI0_CLK/ TK_TK4 /SCO_RST / 12C0_SMBSUS / UART1_RXD / BPWMO0_CH2
59 110 PA.1/SPI0_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1
60 I/0 PA.0 / SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO0_CHO
61 110 PF.15/LCD_SEG35/TK_TK7 /TM2 / CLKO / INT4

62 110 PE.14 /UART2_TXD / LCD_SEG34 / TK_TK8

63 I/0 PE.15/UART2_RXD

64 | nRESET

65 I/0 PF.0 /UART1_TXD / UARTO_TXD / ICE_DAT

66 110 PF.1/UART1_RXD / UARTO_RXD /ICE_CLK

67 I/0 PD.9 /UART2_nCTS /LCD_SEG33

68 110 PD.8 / UART2_nRTS /LCD_SEG32

69 110 PC.5/LCD_SEG31/LCD_COM4 / TK_TK9/ UART2_TXD

70 110 PC.4/LCD_SEG30/LCD_COM5/TK_TK10 / UART2_RXD

71 110 PC.3/LCD_SEG29/LCD_COMS6 / TK_TK11 / UART2_nRTS / 12C0_SMBAL

Nov. 12, 2021 Page 111 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

72 110 PC.2/LCD_SEG28/LCD_COM7 / TK_TK12/UART2_nCTS / 12C0_SMBSUS
73 170 PC.1/LCD_SEG27/LCD_COM2 / UART2_TXD /12C0_SCL / ACMP0_O
74 110 PC.0/LCD_SEG26 / LCD_COM3 / UART2_RXD / 12C0_SDA / ACMP1_O
75 P Vss

76 P Voo

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 110 PD.7 / UART1_TXD /12C0_SCL/ TK_TK13

85 170 PD.6 / UART1_RXD /12C0_SDA / TK_TK14

86 I/0 PD.5/TK_TK15

87 170 PD.4/USCIO_CTLO/ TK_TK16

88 I/0 PD.3/USCIO_CTL1/SPI0O_SS/LCD_SEG25/ TK_TK13/ UARTO_TXD
89 I/0 PD.2/ USCIO_DAT1/SPI0_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD
90 I/0 PD.1/USCIO_DATO/SPI0_MISO / LCD_SEG23 / TK_TK15

91 I/0 PD.0/ USCIO_CLK/ SPI0O_MOSI/LCD_SEG22 / TK_TK16 / TM2

92 110 PD.13/ SPI0_I2SMCLK / LCD_SEG21

93 P USB_VBUS

94 A USB_D-

95 A USB_D+

96 A USB_VDD33_CAP

97 110 PE.7 /LCD_SEG16 / BPWMO0_CH5

98 I/0 PE.6 /LCD_SEG15/SC0_nCD /USCIO_CTLO / BPWMO_CH4

99 I/0 PE.5/SCO_PWR/USCIO_CTL1/BPWMO_CH3

100 I/0 PE.4 / SCO_RST / USCIO_DAT1 / BPWMO_CH2

101 I/0 PE.3/SCO_DAT / USCI0_DATO / BPWMO_CHH1

102 110 PE.2 /SCO_CLK/USCI0O_CLK/BPWMO0_CHO

103 - NC

104 - NC

105 I/0 PE.1

106 I/0 PE.O

107 - NC
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108 - NC

109 - NC

110 - NC

111 - NC

112 P Vss

113 A LDO_CAP

114 P Voo

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

116 /0 _FI:BI.S_SE;_II_EADCO_CHH / SPI10_SS / USCIO_CTL1 / UARTO_nCTS / LCD_SEG13 / LCD_COM1 /

117 /o 'TEJS“E/ EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS /LCD_SEG12/ TM1_EXT / CLKO /

118 o) PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPI0_MISO / USCIO_DATO / UARTO_TXD /
LCD_SEG11/TM2_EXT

119 o) PB.12 / EADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0_MOSI / USCIO_CLK / UARTO_RXD /
LCD_SEG10/ TM3_EXT

120 P AVpp

121 A Vrer

122 P AVss

123 IO PB.11 /EADCO_CH11 / UARTO_nCTS / LCD_SEG9 / SP10_I2SMCLK

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

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

126 110 PB.8 / EADCO_CHS8 / UARTO_RXD / UART1_nRTS/LCD_SEG6 /LCD_V3

127 110 PB.7 / EADCO_CH7 / UART1_TXD / LCD_SEG5 / INT5 / ACMPO_O

128 110 PB.6 / EADCO_CH6 / UART1_RXD / LCD_SEG4 / INT4 / ACMP1_O

Table 4.1-18 M258KE3AE Multi-function Pin Table
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Figure 4.1-32 M258KG6AE Multi-Function Pin Diagram

Nov. 12, 2021 Page 114 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

Pin Type |M258KG6AE Pin Function
1 1o Ei.lgT/zliégge_T?\A%S//I@%\/lPLN / LCD_COMO / 12C0_SCL / SPI1_MISO / USCIH_CTLO / SCO_CLK /
> e EiéT/ZE_IAR?(CDO/_TCI\;"IAf//IﬁJCTYPLm / LCD_COMT1 / 12C0_SDA / SPI1_MOSI / USCI1_CTL1/ SCO_DAT/
3 /o PB.3/ EADCO_CH3 / ACMPO_N /12C1_SCL / LCD_COM2 / UART1_TXD / SPI1_CLK/USCI1_DAT1/
SCO_RST/TM2/INT2
4 /o PB.2 / EADCO_CH2 / ACMPO_P1/12C1_SDA /LCD_COM3/ UART1_RXD / SPI1_SS /USCI1_DATO/
SCO_PWR/TM3/INT3
5 1’0 PC.12/ UARTO_TXD /12C0_SCL / SCO_nCD / ACMP0O_O
6 110 PC.11/ UARTO_RXD /12C0_SDA / ACMP1_O
7 I/0 PC.10/LCD_SEG3/ UART3_TXD
8 110 PC.9/LCD_SEG2/ UART3_RXD
9 I/O PB.1/EADCO_CH1/LCD_SEG1/SPI1_I2SMCLK / UART2_TXD / USCI1_CLK /12C1_SCL
10 110 PB.0 / EADCO_CHO / LCD_SEGO0/ UART2_RXD / SPI0_I2SMCLK / 12C1_SDA
11 P Vss
12 P Voo
13 110 PA.11 / ACMPO_PO0 / USCI0O_CLK / BPWMO_CHO / TMO_EXT / DAC1_ST
14 I/0 PA.10 / ACMP1_P0 / USCIO_DATO0 / BPWMO_CH1 / TM1_EXT / DACO_ST
15 110 PA.9 /USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT
16 1’0 PA.8 /USCIO_CTL1/UART1_RXD / BPWMO_CH3 / TM3_EXT / INT4
17 P Vico
18 I/0 PD.12/ UART2_RXD / BPWMO0_CH5 / TK_SE / CLKO / EADCO_ST / INT5
19 I/O PD.11/UART1_TXD /LCD_SEG43/LCD_COM4
20 I/0 PD.10/ UART1_RXD / LCD_SEG42 / LCD_COM5
21 - NC
22 - NC
23 - NC
24 - NC
25 - NC
26 - NC
27 - NC
28 1’0 PF.7 / SCO_DAT / SPI0_MISO
29 1’0 PF.6/SC0_CLK/SPI0_MOSI
30 P Vear
31 1’0 PF.5/UART2_RXD / UART2_nCTS / BPWMO0_CH4 / X32_IN / EADCO_ST
32 I/0 PF.4/ UART2_TXD / UART2_nRTS / BPWMO0_CHS5 / X32_OUT
33 - NC
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34 - NC

35 - NC

36 - NC

37 170 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO

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

39 - NC

40 - NC

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

42 170 PE.9/LCD_SEG19/LCD_COM1 /USCI1_CTLO / UART2_RXD

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

44 170 PE.11/LCD_SEG17 / LCD_COM3 / USCI1_DAT1 / UART3_RXD / UART1_nCTS

45 170 PE.12 /USCI1_CLK/UART1_nRTS

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

47 170 PC.8/12C0_SDA /LCD_SEGA40/LCD_COM7 / UART1_RXD / BPWM1_CH4

48 /o ::[\](':r; / SPI1_MISO / LCD_SEG39 / TK_TK17 / UARTO_nCTS / 12C1_SMBAL / BPWM1_CHO0 / TMO /

49 /o :?\%2 / SPI1_MOSI /LCD_SEG38 / TK_TK18 / UARTO_nRTS / 12C1_SMBSUS / BPWM1_CH1 / TM1/

50 e, 7%/72//8&[;1_0'_}( / LCD_SEG37/TK_TK19/UARTO_TXD /12C1_SCL /BPWM1_CH2 / ACMPO_WLAT

51 /o 7_?«'\/? / SPI1_SS /LCD_SEG36 / TK_TK20 / UARTO_RXD /12C1_SDA / BPWM1_CH3 / ACMP1_WLAT

3/INTO

52 P Vss

53 P Vop

54 110 PD.15/ TK_TKO/ TM3/INT1

55 110 PA.5/SPI1_I2SMCLK / TK_TK1 / UARTO_nCTS / UARTO_TXD / 12C0_SCL / BPWMO_CH5

56 110 PA.4/SPI0_I2SMCLK/TK_TK2/SC0_nCD / UARTO_nRTS / UARTO_RXD /12C0_SDA /BPWMO0_CH4

57 /o PA.3 / SPI0_SS / TK_TK3 / SCO_PWR / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 /
CLKO

58 110 PA.2/SPI0_CLK/TK_TK4 / SCO_RST / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO0_CH2

59 I/0 PA.1/SPI0_MISO / TK_TK5 / SCO_DAT / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / DAC1_ST

60 110 PA.0 / SPI0_MOSI / TK_TK6 / SCO_CLK / UARTO_RXD / UART1_nRTS / BPWMO_CHO / DACO_ST

61 I/0 PF.15/LCD_SEG35/ TK_TK7 /TM2 / CLKO / INT4

62 110 PE.14 /UART2_TXD / LCD_SEG34 / TK_TK8

63 170 PE.15/UART2_RXD / TK_TK21

64 | nRESET

65 110 PF.0/UART1_TXD /12C1_SCL / UARTO_TXD / BPWM1_CHO0 / ICE_DAT

66 I/0 PF.1/UART1_RXD /12C1_SDA / UARTO_RXD / BPWM1_CH1 / ICE_CLK
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67 /O |PD.9/UART2_nCTS/LCD_SEG33/TK_TK22

68 /O |PD.8/UART2_nRTS/LCD_SEG32/TK_TK23

69 /0 |PC.5/LCD_SEG31/LCD_COMA4 /TK_TK9/UART2_TXD /12C1_SCL

70 /O |PC.4/LCD_SEG30/LCD_COMS5/TK_TK10/SPI1_I2SMCLK / UART2_RXD / [2C1_SDA

1 /o EgﬁTé}%—SEng / LCD_COM6 / TK_TK11 / SPIH_MISO / UART2_nRTS / I12C0_SMBAL /
7o /o EgﬁTé_thX%_SEGZS / LCD_COM7 / TK_TK12 / SPI1_MOSI / UART2_nCTS / 12C0_SMBSUS /
73 /O |PC.1/LCD_SEG27 /LCD_COM2/TK_TK24/ SPI1_CLK / UART2_TXD / 12C0_SCL / ACMP0_O
74 /0 [PC.0/LCD_SEG26/LCD_COM3/TK_TK25/SPI1_SS/ UART2_RXD / [2C0_SDA / ACMP1_O
75 P |Vss

76 P |Voo

77 - NC

78 - NC

79 - NC

80 - NC

81 - NC

82 - NC

83 - NC

84 /O |PD.7/UART1_TXD/I12C0_SCL/USCI1_CLK / TK_TK13/SPI1_MISO

85 /O |PD.6/UART1_RXD/12C0_SDA/USCI1_DAT1/TK_TK14/SPI1_MOSI

86 /0 [PD.5/12C1_SCL/USCI1_DATO/TK_TK15/SPI1_CLK

87 /O |PD.4/USCIO_CTLO/12C1_SDA/USCIHH_CTL1/TK_TK16/SPI1_SS

88 /O  |PD.3/USCIO_CTL1/SPI0_SS/LCD_SEG25/TK_TK13/USCI1_CTLO/UARTO_TXD / UART3_nRTS
89 /O |PD.2/USCI0_DAT1/SPI0_CLK/LCD_SEG24 / TK_TK14 / UARTO_RXD / UART3_nCTS

2 /O |PD.1/USCIO_DATO/SPI0_MISO/LCD_SEG23/ TK_TK15/ UART3_TXD

91 /O [PD.0/USCIO_CLK/SPI0_MOSI/LCD_SEG22 / TK_TK16 / UART3_RXD / TM2

92 /O |PD.13/SPI1_I2SMCLK / SPI0_I2SMCLK / LCD_SEG21

93 P  [USB_VBUS

94 A |usB_D-

95 A |usB_D+

9% A |usB_vDD33 cAP

97 /O |PE.7/LCD_SEG16/BPWMO0_CH5

98 /0 |PE.6/LCD_SEG15/SCO0_nCD/USCIO_CTLO / BPWMO_CH4

99 /0 |PE.5/SCO_PWR/USCIO_CTL1/BPWMO_CH3

100 /O |PE.4/SCO_RST/USCIO_DAT1/BPWMO_CH2

101 /O |PE.3/SCO_DAT/USCIO_DATO/BPWMO_CH1
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102 I/0 PE.2/SCO0_CLK/USCI0_CLK/BPWMO0_CHO

103 - NC

104 - NC

105 170 PE.1/SPI1_MISO /UART3_TXD /12C1_SCL

106 I/0 PE.O / SPI1_MOSI / UART3_RXD / 12C1_SDA

107 - NC

108 - NC

109 - NC

110 - NC

111 - NC

112 P Vss

113 A LDO_CAP

114 P Voo

115 170 PC.14 / SPI0_I2SMCLK / USCIO_CTLO / LCD_SEG14 / LCD_COMO / TM1
116 /o PB.15 / EADCO_CH15 / SPI0_SS / USCI0O_CTL1 / UARTO_nCTS / UART3_TXD / LCD_SEG13 /

LCD_COM1 / TMO_EXT

PB.14 / EADCO_CH14 / SPI0_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / LCD_SEG12 /

"7 VO ITM1_EXT/CLKO/TK_SE

8 /o |PB13 / EADCO_CH13 / DAC1_OUT / ACMPO_P3 / ACMP1_P3 / SPIo_MISO / USCI0_DATO /
UARTO_TXD / UART3_nRTS / LCD_SEG11/ TM2_EXT

11 /o |PB.12 / EADCO_GH12 / DACO_OUT / ACMPO_P2 / AGMP1_P2 / SPIO_MOSI / USCI0_GLK /
UARTO_RXD / UART3_nCTS / LCD_SEG10/ TM3_EXT

120 P |AVeo

121 A |Veer

122 P [AVes

123 /0  |PB.11/EADCO_CH11/UARTO_nCTS/12C1_SCL/LCD_SEG9/ SPI0_I2SMCLK / BPWM1_CHO

1o /o |PB10 / EADGO_CH10 / USCH_CTLO / UARTO_nRTS / 12G1_SDA / LGD_SEG8 / LCD_V1 /
BPWM1{_CH1

125 /o |PB9 / EADCO_CH9 / USGH_GTLY / UARTO_TXD / UART1_nCTS / 12C1_SMBAL / LCD_SEG7 /
LCD_V2/ BPWM1_CH?2

126 /o |PB8/EADCO_CH8 / USCH_CLK / UARTO_RXD / UART1_nRTS / I2C1_SMBSUS / LCD_SEG6 /
LCD_V3/BPWM1i_CH3

127 /0  |PB.7/EADCO_CH7/USCI1_DATO/UART1_TXD / LCD_SEGS5/ BPWM1_CH4 / INT5 / ACMPO_O

128 /0  |PB.6/EADCO_CH6/USCIH_DAT1/UART!_RXD/LCD_SEG4/BPWM1_CH5/INT4/ACMP1_O

Table 4.1-19 M258KG6AE 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: M254/M256/M258

M254/M256/M258 Series Pin Mapping

M254 Series M256 Series M258 Series
Pin Name 44 Pin | 64 Pin | 80 Pin | 128 Pin | 44 Pin | 64 Pin | 80 Pin | 128 Pin | 64 Pin | 80 Pin | 128 Pin
PB.5 1 2 80 1 1 2 80 1 2 80 1
PB.4 2 3 1 2 2 3 1 2 3 1 2
PB.3 3 4 2 3 3 4 2 3 4 2 3
PB.2 4 5 3 4 4 5 3 4 5 3 4
PC.12 5 5 5
PC.11 6 6 6
PC.10 4 7 4 7 4 7
PC.9 5 8 5 8 5 8
PB.1 5 6 6 9 5 6 6 9 6 6 9
PB.0 6 7 7 10 6 7 7 10 7 7 10
Vss 8 11 8 11 8 11
Voo 9 12 9 12 9 12
PA.11 7 8 10 13 7 8 10 13 8 10 13
PA.10 8 9 11 14 8 9 11 14 9 11 14
PA.9 9 10 12 15 9 10 12 15 10 12 15
PA.8 11 13 16 11 13 16 11 13 16
Vico 10 12 14 17 10 12 14 17 12 14 17
PD.12 15 18 15 18 15 18
PD.11 16 19 16 19 16 19
PD.10 17 20 17 20 17 20
NC 21 21 21
NC 22 22 22
NC 23 23 23
NC 24 24 24
NC 25 25 25
NC 26 26 26
NC 27 27 27
PF.7 28 28 28
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PF.6 29 29 29
PF.14 or Var 13 13

Vear 30 30 13 30
PF5 11 14 18 31 11 14 18 31 14 18 31
PF.4 12 15 19 32 12 15 19 32 15 19 32
NC 33 33 33
NC 34 34 34
NC 35 35 35
NC 36 36 36
PF.3 13 16 20 37 13 16 20 37 16 20 37
PF.2 14 17 21 38 14 17 21 38 17 21 38
NC 39 39 39
NC 40 40 40
PE.8 22 41 22 41 22 41
PE.9 23 42 23 42 23 42
PE.10 24 43 24 43 24 43
PE.11 25 44 25 44 25 44
PE.12 45 45 45
PE.13 26 46 26 46 26 46
PC.8 27 47 27 47 27 47
PC.7 18 28 48 18 28 48 18 28 48
PC.6 19 29 49 19 29 49 19 29 49
PA.7 15 20 30 50 15 20 30 50 20 30 50
PA.6 16 21 31 51 16 21 31 51 21 31 51
Vss 22 52 22 52 22 52
Voo 23 53 23 53 23 53
PD.15 24 32 54 24 32 54 24 32 54
PA.5 25 33 55 25 33 55 25 33 55
PA.4 26 34 56 26 34 56 26 34 56
PA.3 17 27 35 57 17 27 35 57 27 35 57
PA.2 18 28 36 58 18 28 36 58 28 36 58
PA.1 19 29 37 59 19 29 37 59 29 37 59
PA.O 20 30 38 60 20 30 38 60 30 38 60
PF.15 31 39 61 31 39 61 31 39 61
PE.14 40 62 40 62 40 62
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PE.15 63 63 63
nRESET 21 32 41 64 21 32 41 64 32 41 64
PF.0 22 33 42 65 22 33 42 65 33 42 65
PF.1 23 34 43 66 23 34 43 66 34 43 66
PD.9 44 67 44 67 44 67
PD.8 45 68 45 68 45 68
PC.5 24 35 46 69 24 35 46 69 35 46 69
PC.4 25 36 47 70 25 36 47 70 36 47 70
PC.3 26 37 48 71 26 37 48 71 37 48 71
PC.2 27 38 49 72 27 38 49 72 38 49 72
PC.1 28 39 50 73 28 39 50 73 39 50 73
PC.0 29 40 51 74 29 40 51 74 40 51 74
Vss 75 75 75
Voo 76 76 76
NC 77 77 77
NC 78 78 78
NC 79 79 79
NC 80 80 80
NC 81 81 81
NC 82 82 82
NC 83 83 83
PD.7 84 84 84
PD.6 85 85 85
PD.5 86 86 86
PD.4 87 87 87
PD.3 41 52 88 41 52 88 41 52 88
PD.2 42 53 89 42 53 89 42 53 89
PD.1 43 54 90 43 54 90 43 54 90
PD.0O 44 55 91 44 55 91 44 55 91
PD.13 56 92 56 92 56 92
PA.12 30 45 57 93 30 45 57 93
PA.13 31 46 58 94 31 46 58 94
PA.14 32 47 59 95 32 47 59 95
PA.15 33 48 60 96 33 48 60 96
USB_VBUS 45 57 93
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USB_D- 46 58 94
USB_D+ 47 59 95
USB_VDD33_CAP 48 60 96
PE.7 61 97 61 97 61 97
PE.6 62 98 62 98 62 98
PE.5 99 99 99
PE.4 100 100 100
PE.3 101 101 101
PE.2 102 102 102
NC 103 103 103
NC 104 104 104
PE.1 105 105 105
PE.O 106 106 106
NC 107 107 107
NC 108 108 108
NC 109 109 109
NC 110 110 110
NC 111 111 111
Vss 34 49 63 112 34 49 63 112 49 63 112
LDO_CAP 35 50 64 113 35 50 64 113 50 64 113
Voo 36 51 65 114 36 51 65 114 51 65 114
PC.14 52 66 115 52 66 115 52 66 115
PB.15 37 53 67 116 37 53 67 116 53 67 116
PB.14 38 54 68 117 38 54 68 117 54 68 117
PB.13 39 55 69 118 39 55 69 118 55 69 118
PB.12 40 56 70 119 40 56 70 119 56 70 119
AVpp 41 57 71 120 41 57 71 120 57 71 120
VRer 58 72 121 58 72 121 58 72 121
AVss 42 59 73 122 42 59 73 122 59 73 122
PB.11 60 74 123 60 74 123 60 74 123
PB.10 61 75 124 61 75 124 61 75 124
PB.9 62 76 125 62 76 125 62 76 125
PB.8 63 77 126 63 77 126 63 77 126
PB.7 43 64 78 127 43 64 78 127 64 78 127
PB.6 44 1 79 128 44 1 79 128 1 79 128
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4.3 Pin Functional Description

M254/M256/M258 Series Pin Functional Description

Group Pin Name Type [|Description
ACMPO_N A Analog comparator 0 negative input pin.
ACMPO_O 0 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 | 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 0 pin.
ACMP1 ACMP1_P1 A Analog comparator 1 positive input 1 pin.
ACMP1_P2 A Analog comparator 1 positive input 2 pin.
ACMP1_P3 A Analog comparator 1 positive input 3 pin.
ACMP1_WLAT | Analog comparator 1 window latch input pin
BPWMO0_CHO 1/0 BPWMO channel 0 output/capture input.
BPWMO0_CH1 I/0 BPWMO channel 1 output/capture input.
BPWMO0_CH2 1/0 BPWMO channel 2 output/capture input.
BPWMO
BPWMO0_CH3 I/0 BPWMO channel 3 output/capture input.
BPWMO0_CH4 1/0 BPWMO channel 4 output/capture input.
BPWMO0_CH5 I/0 BPWMO channel 5 output/capture input.
BPWM1_CHO 1/0 BPWM1 channel 0 output/capture input.
BPWM1_CH1 I/0 BPWM1 channel 1 output/capture input.
BPWM1_CH2 1/0 BPWM1 channel 2 output/capture input.
BPWM1
BPWM1_CH3 I/0 BPWM1 channel 3 output/capture input.
BPWM1_CH4 1/0 BPWM1 channel 4 output/capture input.
BPWM1_CH5 1/0 BPWM1 channel 5 output/capture input.
CLKO CLKO o} Clock Out
DACO_OUT DACO channel analog output.
DACO
DACO_ST | DACO external trigger input.
DAC1_OUT A DAC1 channel analog output.
DAC1
DAC1_ST | DACT1 external trigger input.
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Group Pin Name Type [|Description

EADCO0_CHO A EADCO channel 0 analog input.

EADCO_CH1 A EADCO channel 1 analog input.

EADCO_CH2 A EADCO channel 2 analog input.

EADCO_CH3 A EADCO channel 3 analog input.

EADCO_CH4 A EADCO channel 4 analog input.

EADCO_CH5 A EADCO channel 5 analog input.

EADCO_CH6 A EADCO channel 6 analog input.

EADCO_CH7 A EADCO channel 7 analog input.
EADCO EADCO_CH8 A EADCO channel 8 analog input.

EADCO0_CH9 A EADCO channel 9 analog input.

EADCO_CH10 A EADCO channel 10 analog input.

EADCO_CH11 A EADCO channel 11 analog input.

EADCO_CH12 A EADCO channel 12 analog input.

EADCO_CH13 A EADCO channel 13 analog input.

EADCO_CH14 A EADCO channel 14 analog input.

EADCO_CH15 A EADCO channel 15 analog input.

EADCO_ST | EADCO external trigger input.

12C0_SCL 110 12CO0 clock pin.

12C0_SDA 1/0 12C0 data input/output pin.
12C0

12C0_SMBAL (0] 12C0 SMBus SMBALTER pin

12C0_SMBSUS 6] 12C0 SMBus SMBSUS pin (PMBus CONTROL pin)

12C1_SCL 110 12C1 clock pin.

12C1_SDA 1/0 12C1 data input/output pin.
2t 12C1_SMBAL (0] 12C1 SMBus SMBALTER pin

12C1_SMBSUS o 12C1 SMBus SMBSUS pin (PMBus CONTROL pin)

IGE_GLK Serial wired debugger clock pin.

Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
E IGE_DAT /o Serial wired debugger data pin.
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.

INTO INTO | External interrupt O input pin.
INTH INTA | External interrupt 1 input pin.
INT2 INT2 | External interrupt 2 input pin.
INT3 INT3 | External interrupt 3 input pin.
INT4 INT4 | External interrupt 4 input pin.

Nov. 12, 2021

Page 125 of 256 Rev 1.01




NUVOTON M254/M256/M258
—

Group Pin Name Type [|Description

INT5 INT5 | External interrupt 5 input pin.
LCD_COMO A LCD common 0 output pin
LCD_COM1 A LCD common 1 output pin
LCD_COM2 A LCD common 2 output pin
LCD_COMS3 A LCD common 3 output pin
LCD_COM4 A LCD common 4 output pin
LCD_COM5 A LCD common 5 output pin
LCD_COM6 A LCD common 6 output pin
LCD_COM7 A LCD common 7 output pin
LCD_SEGO A LCD segment 0 output pin
LCD_SEGH1 A LCD segment 1 output pin
LCD_SEG2 A LCD segment 2 output pin
LCD_SEG3 A LCD segment 3 output pin
LCD_SEG4 A LCD segment 4 output pin
LCD_SEG5 A LCD segment 5 output pin
LCD_SEG6 A LCD segment 6 output pin
LCD_SEG7 A LCD segment 7 output pin

LCD LCD_SEG8 A LCD segment 8 output pin
LCD_SEG9 A LCD segment 9 output pin
LCD_SEG10 A LCD segment 10 output pin
LCD_SEG11 A LCD segment 11 output pin
LCD_SEG12 A LCD segment 12 output pin
LCD_SEG13 A LCD segment 13 output pin
LCD_SEG14 A LCD segment 14 output pin
LCD_SEG15 A LCD segment 15 output pin
LCD_SEG16 A LCD segment 16 output pin
LCD_SEG17 A LCD segment 17 output pin
LCD_SEG18 A LCD segment 18 output pin
LCD_SEG19 A LCD segment 19 output pin
LCD_SEG20 A LCD segment 20 output pin
LCD_SEG21 A LCD segment 21 output pin
LCD_SEG22 A LCD segment 22 output pin
LCD_SEG23 A LCD segment 23 output pin
LCD_SEG24 A LCD segment 24 output pin
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Group Pin Name Type [|Description

LCD_SEG25 A LCD segment 25 output pin

LCD_SEG26 A LCD segment 26 output pin

LCD_SEG27 A LCD segment 27 output pin

LCD_SEG28 A LCD segment 28 output pin

LCD_SEG29 A LCD segment 29 output pin

LCD_SEG30 A LCD segment 30 output pin

LCD_SEG31 A LCD segment 31 output pin

LCD_SEG32 A LCD segment 32 output pin

LCD_SEG33 A LCD segment 33 output pin

LCD_SEG34 A LCD segment 34 output pin

LCD_SEG35 A LCD segment 35 output pin

LCD_SEG36 A LCD segment 36 output pin

LCD_SEG37 A LCD segment 37 output pin

LCD_SEG38 A LCD segment 38 output pin

LCD_SEG39 A LCD segment 39 output pin

LCD_SEG40 A LCD segment 40 output pin

LCD_SEG41 A LCD segment 41 output pin

LCD_SEG42 A LCD segment 42 output pin

LCD_SEG43 A LCD segment 43 output pin

LCD_SEG44 A LCD segment 44 output pin

LCD_SEG45 A LCD segment 45 output pin

LCD_SEG46 A LCD segment 46 output pin

LCD_SEG47 A LCD segment 47 output pin

LCD_V1 A LCD Unit voltage for charge pump circuit.

LCD_V2 A LCD driver biasing voltage.

LCD_V3 A LCD driver biasing voltage.

AVpp P Power supply for internal analog circuit.

AVss P Ground pin for analog circuit.

LDO output pin.

LDO_CAP A Note: This pin needs to be connected with a capacitor whose value can be
Power found in General operating conditions table in Datasheet.

Vear P Power supply by batteries for RTC.

Voo P Power supply for I/O ports and LDO source for digital circuit.

Vico P Power supply for LCD.
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Group Pin Name Type [|Description
ADC reference voltage input.
VREF A . . . .
Note: This pin needs to be connected with a 1uF capacitor.
Vss P Ground pin for digital circuit.
SCO0_CLK (0] Smart Card 0 clock pin.
SCO_DAT 1/0 Smart Card 0 data pin.
SCOo SCO_PWR Smart Card 0 power pin.
SCO_RST Smart Card 0 reset pin.
SC0_nCD | Smart Card 0 card detect pin.
SPI0_CLK 110 SPI0 serial clock pin.
SPI0_I2SMCLK 110 SPI0 12S master clock output pin
SPI0 SPI10_MISO 110 SPI0 MISO (Master In, Slave Out) pin.
SPI10_MOSI 110 SPI10 MOSI (Master Out, Slave In) pin.
SPI0_SS 110 SPI0 slave select pin.
SPI1_CLK 110 SPI1 serial clock pin.
SPI1_I2SMCLK 110 SPI1 12S master clock output pin
SPI1 SPI1_MISO I/0 SPI1 MISO (Master In, Slave Out) pin.
SPI1_MOSI I/0 SPI1 MOSI (Master Out, Slave In) pin.
SPI1_SS 110 SPI1 slave select pin.
TK_SE 1/0 Touch key (shielding electrode)
TK_TKO I/0 Touch key 0
TK_TK1 1/0 Touch key 1
TK_TK2 I/0 Touch key 2
TK_TK3 1/0 Touch key 3
TK_TK4 I/0 Touch key 4
TK_TK5 1/0 Touch key 5
TK_TK6 I/0 Touch key 6
TK
TK_TK7 110 Touch key 7
TK_TK8 1/0 Touch key 8
TK_TK9 1/0 Touch key 9
TK_TK10 1/0 Touch key 10
TK_TK11 110 Touch key 11
TK_TK12 1/0 Touch key 12
TK_TK13 1/0 Touch key 13
TK_TK14 1/0 Touch key 14
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Group Pin Name Type [|Description

TK_TK15 110 Touch key 15

TK_TK16 1/0 Touch key 16

TK_TK17 110 Touch key 17

TK_TK18 1/0 Touch key 18

TK_TK19 110 Touch key 19

TK_TK20 1/0 Touch key 20

TK_TK21 I/0 Touch key 21

TK_TK22 I/0 Touch key 22

TK_TK23 110 Touch key 23

TK_TK24 I/0 Touch key 24

TK_TK25 1/0 Touch key 25

TMO I/0 Timer0 event counter input/toggle output pin.
o TMO_EXT 1/0 Timer0 external capture input/toggle output pin.

T™M1 I/0 Timer1 event counter input/toggle output pin.
™ TM1_EXT I/0 Timer1 external capture input/toggle output pin.

T™2 I/0 Timer2 event counter input/toggle output pin.
e TM2_EXT I/0 Timer2 external capture input/toggle output pin.

T™M3 I/0 Timer3 event counter input/toggle output pin.
e TM3_EXT 1/0 Timer3 external capture input/toggle output pin.

UARTO_RXD | UARTO data receiver input pin.

UARTO_TXD (0] UARTO data transmitter output pin.
UARTO

UARTO_nCTS | UARTO clear to Send input pin.

UARTO_nRTS (0] UARTO request to Send output pin.

UART1_RXD | UART1 data receiver input pin.

UART1_TXD (0] UART1 data transmitter output pin.
UART1

UART1_nCTS | UART1 clear to Send input pin.

UART1_nRTS (0] UART1 request to Send output pin.

UART2_RXD | UART?2 data receiver input pin.

UART2_TXD (0] UART2 data transmitter output pin.
UART2

UART2_nCTS | UART?2 clear to Send input pin.

UART2_nRTS (0] UART2 request to Send output pin.

UART3_RXD | UART3 data receiver input pin.
UART3 UART3_TXD (0] UARTS3 data transmitter output pin.

UART3_nCTS | UARTS3 clear to Send input pin.
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Group Pin Name Type [|Description
UART3_nRTS (0] UART3 request to Send output pin.
USB D+ A USB differential signal D+.
USB_D- A USB differential signal D-.
usB USB_VBUS P Power supply from USB host or HUB.
USB_VDD33 CAP A Internal power regulator output 3.3V decoupling pin.
Note: This pin needs to be connected with a 1uF capacitor.
USCI0_CLK 1’0 USCIO clock pin.
USCIO_CTLO I/0 USCIO control 0 pin.
USCIo USCIO_CTLA 110 USCIO control 1 pin.
USCIO_DATO 110 USCIO data 0 pin.
USCIO_DATH 110 USCIO data 1 pin.
USCI1_CLK 110 USCI1 clock pin.
USCIH_CTLO 110 USCI1 control 0 pin.
UsCit USCIH_CTLA 110 USCI1 control 1 pin.
USCI1_DATO 110 USCI1 data 0 pin.
USCI1_DAT1 I/0 USCI1 data 1 pin.
X32_IN | External 32.768 kHz crystal input pin.
X2 X32_OuT 0o External 32.768 kHz crystal output pin.
XT1_IN | External 4~24 MHz (high speed) crystal input pin.
xT XT1_OUT o External 4~24 MHz (high speed) crystal output pin.
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5 BLOCK DIAGRAM
5.1 M254/256/M258 Block Diagram
Fast Memory Power Control System ’ Timer/PWM Analog
GPIO
[ APROM J LDO 1.5V Timer W
[ﬁ[—]
[ J Watchdog Timers
LDROM POR, LVR, BOR W
PDMA
BPWM USBD 2.0FS
aoM ] USB LDO 3.3V
[ shared with APROM
ARETEN| T
\ / Q — v\ J J e—/
[ ] l Bridge ] 1
AHB Bus APB Bus |
L | I ‘ L
Clock Control Security and Connectivity Connectivity
a N integrity
MIRC ][ HIRC USCI J t 1ISO-7816-3 J
4 MHz 48 MHz
’ AES External
( xt. Crystal | Interrupt [ SPI/17S J { 12C J
3:3_ TI?HZ ][ Lgfc.‘ag%;' CRC
’ kHz
e i UART J [ USB 2.0 FS Device J
HS Ext. Crystal Osc. 4~32 MHz
N J ! o VAN J
USB* : Only supported in M258 series.
Capacitive Touch Sensing* : Only supported in M256/M258 series.
Please refer to the selection guide in section 4.2 for detail information.
Figure 5.1-1 M254/M256/M258 Block Diagram
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6 FUNCTIONAL DESCRIPTION

6.1 Arm® Cortex®-M23 Core

The Cortex®-M23 processor is a low gate count, two-stage, and highly energy efficient 32-bit RISC
processor, which has an AMBA AHBS5 interface supporting Arm® TrustZone® technology, a debug
access port supporting serial wire debug and single-cycle I/O ports. It has an NVIC component and MPU
for memory-protection functionality. The processor also supports Security Extension. The NuMicro®
M254/M256/M258 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
»  Buffer P SRAM
(MTB) interface
"’ng’el],}""i Cross
Interrupt | Trigger |
Controller | Interface |
(wic) | (cm
A 0 T g
Nested Cortex-M23 ¢ APB
IRQ and power a | Vectored o processor
control interface Interrupt core Embedded
(NVIC) < > Trace P
Macrocell |
(ETM)
i e ETM
Implementation Memory P[gﬁtﬁgcﬁtﬁlgr’li fffffff ] 4 P ATB
Defined Attribution <« > Security” . A interface
Unit (IDAU) Attribution = i Data ‘
Flash Patch | U 3 PR Watchpoint
Al % ) ) | and Trace
> 1 = ] i
Breakpoint Unit | v MSecure | N;In secure Coowr)
FPB)* emory | emory ] A Slave
( A Protection Unit | | Protection Unit | P AHB
(MPU_S) | (MPU_NS) interface
A
\ 4 v v N
Bus matrix
A A ¢
Processor
ROM
table
v v
Single-cycle AHB Master
D Configurable /0 port
3 ! Optional
* Flash Patching is not supported in the Cortex-M23 processor.
Note: M254/M256/M258 don’t support security attribution unit, ETM, CTl and MTB function.

Figure 6.1-1 Cortex®-M23 Block Diagram
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Cortex®-M23 processor features:
® Arm®v8-M Baseline architecture.

® Arm®v8-M Baseline Thumb®-2 instruction set that combines high code density with 32-bit
performance.

Support for single-cycle 1/0 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 (MPUs) for
both Secure and Non-secure states.

Security Attribution Unit (SAU).

SysTick timers for both Secure and Non-secure states.

A Nested Vectored Interrupt Controller (NVIC) closely integrated with the processor with
up to 240 interrupts.
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6.2 System Manager

6.2.1 Overview

System management includes the following sections:
System Reset

System Power Distribution

SRAM Memory Orginization

System Timer (SysTick)

Nested Vectored Interrupt Controller (NVIC)

System Control register

6.2.2 System Reset

The system reset can be issued by one of the events listed below. These reset event flags can be read
from SYS_RSTSTS register to determine the reset source. Hardware reset sources are from peripheral
signals. Software reset can trigger reset through setting control registers.

® Hardware Reset Sources
- Power-on Reset
- Low level on the nRESET pin with glitch filter time 24us
- Watchdog Time-out Reset and Window Watchdog Reset (WDT/WWDT Reset)
- Low Voltage Reset (LVR)
- Brown-out Detector Reset (BOD Reset)
- CPU Lockup Reset
® Software Reset Sources
- CHIP Reset will reset whole chip by writing 1 to CHIPRST (SYS_IPRSTO0[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])
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| Glitch Filter
nRESET[] |I] 24 us
~50k ohm
@3.3v POROFF(SYS_PORCTL1[15:0])
Power-on
Voo Reset
LVREN(SYS_BODCTL{[7])
Low Voltage é — Reset Pulse Width
AVop Reset _} ~3.2ms
BODRSTEN(SYS_BODCTL([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(AIRCR[2]) — 2 system clocks
CPU Reset
CPURST(SYS_IPRSTO[1])

Figure 6.2-1 System Reset Sources

There are a total of 9 reset sources in the NuMicro® family. In general, CPU reset is used to reset
Cortex®-M23 only; the other reset sources will reset Cortex®-M23 and all peripherals. However, there
are small differences between each reset source and they are listed in Table 6.2-1.

Reset Sources
. POR NRESET WDT LVR BOD Lockup CHIP MCU CPU

Register

SYS RSTSTS Bit0 =1 Bit1=1 |Bit2=1 |[Bit3=1 |Bit4=1 |[Bit8=1 |Bit0O=1 Bit5=1 |Bit 7 =
1

CHIPRST 0x0 - - - - - - - -

(SYS_IPRSTO0[0])

BODEN Reload Reload Reload Reload - Reload Reload Reload -

from from from from from from from

(SYS BODCTLIO) — |oonrigo |conFiGo [conFiGo [conFiGo CONFIGO |CONFIGO |[CONFIGO

BODVL

(SYS_BODCTL[18:16])

BODRSTEN

(SYS_BODCTL[3])

HXTEN 0x0 0x0 0x0 0x0 0x0 - 0x0 -

(CLK_PWRCTL[0])

LXTEN 0x0 - - - - - - - -

(CLK_PWRCTL[1])

WDTCKEN 0x1 - 0x1 - - - 0x1 - -

(CLK_APBCLKO[0])

HCLKSEL 0x5 0x5 0x5 0x5 0x5 - 0x5 0x5 -

Nov. 12, 2021 Page 135 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

(CLK_CLKSELO[2:0])

WDTSEL 0x3 0x3 - - - - - - -

(CLK_CLKSEL1[1:0])

HXTSTB 0x0 - - - - - - - -

(CLK_STATUSIO0])

LXTSTB 0x0 - - - - - - - -

(CLK_STATUSI1])

HIRCSTB 0x0 - - - - - - - -

(CLK_STATUSI4])

CLKSFAIL 0x0 0x0 - - - - - - -

(CLK_STATUSI7])

RSTEN Reload Reload Reload Reload Reload - Reload - -
from from from from from from

(WDT_CTLI1]) 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 0x3F 0x3F 0x3F 0x3F 0x3F - 0x3F - -

BS Reload Reload Reload Reload Reload - Reload - -
from from from from from from

(FMC_ISPCTLIT) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO

CBS Reload Reload Reload Reload Reload - Reload - -

. from from from from from from
(FMC_ISPSTS[21))  |conFiGo |[CONFIGo |CONFIGO |CONFIGO [CONFIGO CONFIGO
VECMAP Reload Reload Reload Reload Reload - Reload - -
. base onlbase onlbase on|base on|base on base on

(FMC_ISPSTS[29:9]) 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.

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 Vpp 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 Voo and the state
keeps longer than 24 us (glitch filter). The PINRF(SYS_RSTSTS[1]) will be set to 1 if the previous reset
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source is NRESET reset. Table 6.2-2 shows the nRESET reset waveform.

NRESET | ﬁ
0.7 Voo 3
! ! 24 us
0.2 Voo | “— -
X ; ) :
| : ( :
24 us

NRESET Reset ‘ 1 ‘ L

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_BODCTLJ[7]) to 1, after 200us delay, LVR detection circuit will be stable and the LVR function will
be active. Then LVR function will detect AVob during system operation. When the AVop voltage is lower
than Vwvr and the state keeps longer than De-glitch time set by LVRDGSEL (SYS_BODCTL[14:12]),
chip will be reset. The LVR reset will control the chip in reset state until the AVpp voltage rises above
Vivr and the state keeps longer than De-glitch time set by LVRDGSEL (SYS_BODCTL[14:12]). The
default setting of Low Voltage Reset is enabled without De-glitch function. Figure 6.2-4 shows the Low
Voltage Reset waveform.
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( =LVRDGSEL)

Low Voltage Reset

Figure 6.2-4 Low Voltage Reset (LVR) Waveform

6.2.2.4 Brown-out Detector Reset (BOD Reset)

If the Brown-out Detector (BOD) function is enabled by setting the Brown-out Detector Enable Bit
BODEN (SYS_BODCTL[0]), Brown-out Detector function will detect AVop during system operation.
When the AVop voltage is lower than Veoo 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 AVop
voltage rises above Veop and the state keeps longer than De-glitch time set by BODDGSEL. The default
value of BODEN, BODVL and BODRSTEN (SYS_BODCTL[3]) is set by Flash controller user
configuration register CBODEN (CONFIGO [19]), CBOV (CONFIGO [23:21]) and
CBORST(CONFIGO0[20]) respectively. User can determine the initial BOD setting by setting the
CONFIGO register. Figure 6.2-5 shows the Brown-out Detector waveform.
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AVpp

VBODH
Hysteresis

VBODL

BODOUT A
T3
(= BODDGSEL) |

BODRSTEN

Brown-out
Reset

Figure 6.2-5 Brown-out Detector (BOD) Waveform

6.2.2.5 Watchdog Timer Reset (WDT)

In most industrial applications, system reliability is very important. To automatically recover the MCU
from failure status is one way to improve system reliability. The watchdog timer(WDT) is widely used to
check if the system works fine. If the MCU is crashed or out of control, it may cause the watchdog time-
out. User may decide to enable system reset during watchdog time-out to recover the system and take
action for the system crash/out-of-control after reset.

Software can check if the reset is caused by watchdog time-out to indicate the previous reset is a
watchdog reset and handle the failure of MCU after watchdog time-out reset by checking
WDTRF(SYS_RSTSTS[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[0]) to 1 to assert the CHIP Reset signal.

The MCU Reset is similar with CHIP Reset. The difference is that BS(FMC_ISPCTL[1]) will not be
reloaded from CONFIGO setting and keep its original software setting for booting from APROM or
LDROM. User can set the SYSRESETREQ(AIRCR[2]) to 1 to assert the MCU Reset.
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6.2.3 System Power Distribution
In this chip, power distribution is divided into four segments:
® Analog power from AVpp and AVss provides the power for analog components operation.

® Digital power from Vop and Vss supplies the power to the internal regulator which
provides a fixed 1.5V power for digital operation and 1/O pins.

® USB transceiver power from Vsus offers the power for operating the USB transceiver.
® RTC power from regulator uninterrupted power domain provides, the power for RTC.

Analog power (AVop) should be the same voltage level of the digital power (Vop). Figure 6.2-6 shows
the ower distribution of the M254/M256/M258 series.
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Figure 6.2-6 NuMicro® M254/M256/M258 Series Power Distribution Diagram

6.2.4 Power Modes and Wake-up Sources

The MM254/M256/M258 series has a power manager unit to support several operating modes for saving
power. Table 6.2-2 lists all power modes in the M254/M256/M258 series.
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Mode CPU Operating Maximum LDO_CAP(V) Clock Disable
Speed ( MHz)
Normal mode 48 1.5 All clocks are disabled by control register.
Idle mode CPU enters Sleep mode 1.5 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 1.5 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 1.5 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.
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Power Mode Normal Mode Idle Mode Power-Down Mode

Definition CPU is in active state CPU is in sleep state CPU is in sleep state and all
clocks stop except LXT and
LIRC. SRAM content retended.

Entry Condition Chip is in normal mode after |CPU executes WFI instruction. |CPU sets sleep mode enable
system reset released and power down enable and
executes WFI instruction.

Wake-up Sources N/A All interrupts RTC, WDT, I2C, Timer, UART,
BOD, GPIO, EINT, USCI,
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, MIRC, HIRC, PCLK OFF
LXT, LIRC ON
Flash Halt

Power-down Mode
CPU Clock OFF
HXT, MIRC, HIRC, PCLK OFF
LXT, LIRC ON

. Flash Halt I

Deep Power-down Mode
CPU Clock OFF
HXT, MIRC, HIRC, PCLK OFF

LXT, LIRC ON
Flash Halt

POR Reset
nReset Pin
WDT reset Power Level 0 Power Level 3
CHIP reset CPU Clock ON CPU Clock ON
LVR HXT, MIRC, HIRC, LXT, LIRC, HCLK, LXT, LIRC, HCLK and PCLK ON
BOD reset PCLK ON Flash ON

Lockup reset
System reset

Flash ON

CPU executes WFI CPU executes WFI

Interrupts occur Interrupts occur

Idle Mode (PLO)

CPU Clock OFF

HXT, MIRC, HIRC, PCLK ON
LXT, LIRC ON

Flash ON

Idle Mode (PL3)
CPU Clock OFF
LXT, LIRC and PCLK ON
Flash Halt

Figure 6.2-7 Power Mode State Machine

LXT (32768 Hz XTL) ON or OFF depends on SW setting in normal mode.

LIRC (38.4 kHz OSC) ON or OFF depends on SOFTWARE setting in normal mode.
If TIMER clock source is selected as LIRC/LXT and LIRC/LXT is on.

If WDT clock source is selected as LIRC and LIRC is on.

If RTC clock source is selected as LXT and LXT is on.

I T

If UART clock source is selected as LXT and LXT is on.
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Normal Mode Idle Mode Power-Down Mode PD DPD
HXT (4~32 MHz XTL) ON ON Halt Halt
MIRC (4 MHz OSC) ON ON 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?
OSCLCD (1.2 MHz OSC) ON ON ON/OFF Halt
LDO ON ON ON OFF
CPU ON Halt Halt Halt
HCLK/PCLK ON ON Halt Halt
SRAM retention ON ON ON OFF
FLASH ON ON Halt Halt
GPIO ON ON Halt Halt
PDMA ON ON Halt Halt
TIMER ON ON ON/OFF? Halt
PWM ON ON Halt Halt
WDT ON ON ON/OFF* Halt
WWDT ON ON Halt Halt
RTC ON ON ON/OFF ON/OFF?®
UART ON ON ON/OFF® Halt
SC ON ON Halt Halt
uscl ON ON Halt Halt
1’c ON ON Halt Halt
SPI ON ON Halt Halt
USBD ON ON Halt Halt
ADC ON ON Halt Halt
ACMP ON ON Halt Halt
Touch Key ON ON ON/OFF OFF
LCD ON ON ON/OFF OFF
Table 6.2-5 Clocks in Power Modes
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RTC, WDT, I2C, Timer, UART, USCI, BOD, GPIO, USBD, and ACMP.

After chip enters power down, the following wake-up sources can wake chip up to normal mode. Table
6.2-5 ists the condition about how to enter Power-down mode again for each peripheral.

*User needs to wait this condition before setting PDEN(CLK_PWRCTL[7]) and execute WFI to enter
Power-down mode.

Power-Down Mode

Wake-U
. Wake-Up Condition System Can Enter Power-Down Mode Again Condition*
Source PD
DPD
FWKPD
BOD Br°""”|;1?:rtrfpette°‘°r 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 \ v |After software writes 1 to CLRWK (CLK_PMUSTS[31] to clear

LVRWK (CLK_PMUSTS[12]) when DPD mode is entered.
INT External Interrupt Y N After software write 1 to clear the Px_INTSRC[n] bit.

GPIO GPIO Interrupt Y N After software write 1 to clear the Px_INTSRC[n] bit.
GPIO(PC.0) | Rising or falling edge N v PINWKO(CLK_PMUSTSJ0]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.

GPIO(PB.0) Rising or falling edge N v PINWK1(CLK_PMUSTSJ[3]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.

GPIO(PB.2) Rising or falling edge N v PINWK2(CLK_PMUSTS[4]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.

GPIO(PB.12) | Rising or falling edge N Y PINWK3(CLK_PMUSTSI[5]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.

GPIO(PF.6) Rising or falling edge N Y PINWK4(CLK_PMUSTSJ6]) is cleared when DPD mode is
Wake-up pin event, 1-pin entered.

TIMER Timer Interrupt Y N After software writes 1 to clear TWKF (TIMERx_INTSTSJ[1]) and

erinterrup TIF (TIMERx_INTSTS[0]).
Wakeup timer| Wakeup by wake-up N Y TMRWK (CLK_PMUSTS[1]) is cleared when SPD or DPD mode
timer time-out is entered.
WDT WDT Interrupt Y N After software writes 1 to clear WKF (WDT_CTL[5]) (Write
Protect).
RTC Alarm Interrupt Y N After software writes 1 to clear ALMIF (RTC_INTSTSIO0]).
Time Tick Interrupt Y N After software writes 1 to clear TICKIF (RTC_INTSTS[1]).
RTC Wakeup by RTC alarm N Y RTCWK (CLK_PMUSTS[2]) is cleared when DPD mode is
entered.
Wakeup by RTC tick N Y RTCWK (CLK_PMUSTSJ[2]) is cleared when DPD mode is
time entered.
UART nCTS wake-up Y N After software writes 1 to clear CTSWKF (UARTx_WKSTSJ[0]).
Incoming Data wake-up Y N After software writes 1 to clear DATWKF (UARTx_WKSTS[1]).
Received FIFO .
Threshold Wake-up Y N After software writes 1 to clear RFRTWKF (UARTx_WKSTS[2]).
RS-485 AAD Mode Y N After  software  writes 1 to clear RS485WKF
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Wake-up (UARTx_WKSTSI3)).
Received FIFO
Threshold Time-out Y N After software writes 1 to clear TOUTWKF (UARTx_WKSTS[4]).
Wake-up
CTS Toggle Y N After software writes 1 to clear WKF (UUART_WKSTS[0]).
USCI UART
Data Toggle Y N After software writes 1 to clear WKF (UUART_WKSTS[0]).
Data toggle Y N After software writes 1 to clear WKF (UI2C_WKSTS|0]).
USCI I2C After  software writes 1 to clear WKAKDONE
Address match Y N (UI2C_PROTSTS[16], and then writes 1 to clear WKF
(UI2C_WKSTSI0]).
USCI SPI SS Toggle Y N After software writes 1 to clear WKF (USPI_WKSTSI0]).
12C After software writes 1 to clear WKAKDONE (12C_WKSTSJ[1]).
Address match wake-up| Y N IThen software writes 1 to clear WKIF(12C_WKSTS[O]).
USBD Remote Wake-up Y N After software writes 1 to clear BUSIF (USBD_INTSTS[0]).
ACMP Comparator Power- v N After software writes 1 to clear WKIFO (ACMP_STATUSI8]) and
Down Wake-Up Interrupt WKIF1 (ACMP_STATUSI9]).
TK After software writes 1 to clear TKIFx,x=0~16 (TK_STA[24:8])
Touch Key detect be v N TKIF_ALL(TK_STA[7]) and TKIF(TK_STA[6]) and
touched Interrupt SCIF(TK_STA[1])

Table 6.2-6 Condition of Entering Power-down Mode Again
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6.2.5 Chip Bus Matrix

The M254/M256/M258 series provides 4G-byte addressing space. The memory locations assigned to
each on-chip controllers are shown in Table 6.2-7. The detailed register definition, memory space, and
programming will be described in the following sections for each on-chip peripheral. The
M254/M256/M258 series only supports little-endian data format.

6.2.6 System Memory Map

The MM254/M256/M258 series provides 4G-byte addressing space. The memory locations assigned to
each on-chip controllers are shown in Table 6.2-7. The detailed register definition, memory space, and
programming will be described in the following sections for each on-chip peripheral. The
M254/M256/M258 series only supports little-endian data format.

Address Space Token Controllers

Flash and SRAM Memory Space

0x0000_0000 — 0x0003_FFFF FLASH_BA FLASH Memory Space (256 Kbytes)

0x2000_0000 — 0x2000_7FFF SRAMO_BA SRAM Memory Space (32 Kbytes)

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_C000 — 0x4000_CFFF FMC_BA Flash Memory 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_7000 — 0x4004_7FFF DAC_BA DAC Control Registers

0x4005_0000 — 0x4005_OFFF TMRO1_BA Timer0/Timer1 Control Registers
0x4005_1000 — 0x4005_1FFF TMR23_BA Timer2/Timer3 Control Registers
0x4005_A000 — 0x4005_AFFF BPWMO0_BA BPWMO Control Registers

0x4005_B000 — 0x4005_BFFF BPWM1_BA BPWM1 Control Registers

0x4006_1000 — 0x4006_1FFF SPI0_BA SPI0 Control Registers

0x4007_0000 — 0x4007_OFFF UARTO_BA UARTO Control Registers

0x4007_1000 — 0x4007_1FFF UART1_BA UART1 Control Registers

0x4007_2000 — 0x4007_2FFF UART2_BA UART2 Control Registers

0x4008_0000 — 0x4008_OFFF 12C0_BA I12C0 Control Registers
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0x4008_1000 — 0x4008_1FFF 12C1_BA I2C1 Control Registers
0x4009_0000 — 0x4009_OFFF SCO_BA Smartcard Host 0 Control Registers
0x400B_B000 — 0x400B_BFFF SLCD_BA SLCD Device Control Register
0x400C_0000 — 0x400C_OFFF USBD_BA USB Device Control Register
0x400C_2000 — 0x400C_2FFF TK_BA TK Control Register

0x400D_0000 — 0x400D_OFFF USCIO_BA USCIO0 Control Registers
0x400D_1000 — 0x400D_1FFF USCI1_BA USCI1 Control Registers

System Controllers Space (0xE000_E000 ~ 0xE000_EFFF)

0xE000_EO010 — 0XxEO00_EOFF SCS_BA System Timer Control Registers
0xE000_E100 — 0xE000_ECFF SCS_BA External Interrupt Controller Control Registers
0xE000_EDOO — 0xE000_ED8F 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 M254/M256/M258 series supports embedded SRAM with up to 32 Kbytes size.
® Supports up to 32 Kbytes SRAM
®  Supports byte /half word /word write
®  Supports oversize response error

Table 6.2-9 shows the M254/M256/M258 series SRAM organization. The address between

0x2000_8000 to Ox3FFF_FFFF is illegal memory space and chip will enter hardfault if CPU accesses
these illegal memory addresses.

OX3FFF_FFFF

Reserved

Reserved
Reserved

512MB

0x2000_8000

32K byte
SRAM bank0

0x2000_4000

0x2000_2000

16K byte
SRAM bank0 8K byte
SRAM bank0

¥ 0x2000_0000

32K byte device 16K byte device 8K byte device

Figure 6.2-8 SRAM Memory Organization
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6.2.8 IRC Auto Trim

This chip supports auto-trim function: the HIRC trim (48 MHz RC oscillator) and MIRC trim (4.032 MHz
RC oscillator), according to the accurate LXT (32.768 kHz crystal oscillator) or internal USB
synchronous mode, automatically gets accurate output frequency, 0.25 % deviation within all
temperature ranges.

For instance, the system needs an accurate 4.032 MHz clock. In such case, if neither uses HXT as the
system clock source nor solders 32.768 kHz crystal in system, user has to set REFCKSEL
(SYS_MIRCTRIMCTL[10] reference clock selection) to “1”, set FREQSEL (SYS_MIRCTRIMCTL[1:0]
trim frequency selection) to “10”, and the auto-trim function will be enabled. Interrupt status bit
FREQLOCK (SYS_MIRCTRIMSTS[0] MIRC frequency lock status) “1” indicates the MIRC output
frequency is accurate within 0.25% deviation.

In HIRC case, the system needs an accurate 48 MHz clock. In such case, if neither uses HXT as the
system clock source nor solders 32.768 kHz crystal in system, user has to set REFCKSEL
(SYS_HIRCTRIMCTL[10] reference clock selection) to “1”, set FREQSEL (SYS_HIRCTRIMCTL[1:0]
trim frequency selection) to “10”, and the auto-trim function will be enabled. Interrupt status bit
FREQLOCK (SYS_HIRCTRIMSTS|[0] HIRC frequency lock status) “1” indicates the HIRC output
frequency is accurate within 0.25% deviation.

HIRC trim and MIRC trim can only work properly when the clock sources are stable. When the RC clock
or the reference clock is not stable or the system goes into power down, HIRC trim and MIRC trim need
to wait until the clock is stable or system wakes up, and then it can be enabled or will get a clock error
flag.
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6.2.9 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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6.2.10 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:
® Animplementation-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.

6.2.10.1 Exception Model and System Interrupt Map

Table 6.2-8 lists the exception model supported by the M254/M256/M258 series. Software can set 4
levels of priority on some of these exceptions as well as on all interrupts. The highest user-configurable
priority is denoted as “0x00” and the lowest priority is denoted as “OxC0” (The 6-LSB always 0). The
default priority of all the user-configurable interrupts is “Ox00”. Note that priority “0” is treated as the
fourth priority on the system, after three system exceptions “Reset”, “NMI” and “Hard Fault”.

When any interrupts is accepted, the processor will automatically fetch the starting address of the
interrupt service routine (ISR) from a vector table in memory. On system reset, the vector table is fixed
at address 0x00000000. Privileged software can write to the VTOR to relocate the vector table start
address to a different memory location, in the range 0x00000080 to Ox3FFFFF80.

The vector table contains the initialization value for the stack pointer on reset, and the entry point
addresses for all exception handlers. The vector number on previous page defines the order of entries
in the vector table associated with exception handler entry as illustrated in previous section.
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M254/M256/M258

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

SysTick 15 0x0000003C Configurable

Interrupt (IRQO ~ IRQ63) 16 ~ 63 0x00000000 + Configurable
(Vector Number)*4

Table 6.2-8 Exception Model

Vector Interrupt Number o
N (Bit In Interrupt|Interrupt Name  (Interrupt 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 Reserved Reserved
24 8 WDT_INT Watchdog Timer interrupt
25 9 WWDT_INT Window Watchdog Timer interrupt
26 10 EINTO External interrupt from PA.0O, PD.2 or PE.4 pins
27 11 EINTA1 External interrupt from PB.0, 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
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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 Reserved Reserved

39 23 SPIO_INT SPIO interrupt

40 24 Reserved Reserved

41 25 Reserved Reserved

42 26 Reserved Reserved

43 27 Reserved Reserved

44 28 Reserved Reserved

45 29 Reserved Reserved

46 30 Reserved Reserved

47 31 Reserved Reserved

48 32 TMRO_INT Timer 0 interrupt

49 33 TMR1_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 UART1_INT UART1 interrupt

54 38 12CO_INT 12C0 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 EADC1_INT EADC interrupt source 1

60 44 ACMPO1_INT ACMPO and ACMP1 interrupt

61 45 BPWMO BPWMO interrupt

62 46 EADC2_INT EADC interrupt source 2

63 47 EADC3_INT EADC interrupt source 3

64 48 UART2_INT UART2 interrupt

65 49 Reserved Reserved

66 50 usclo USCIO interrupt

67 51 Reserved Reserved

68 52 uscii USCI1 interrupt
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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 Reserved Reserved

76 60 Reserved Reserved

77 61 Reserved Reserved

78 62 Reserved Reserved

79 63 Reserved Reserved

Table 6.2-9 Interrupt Number Table

6.2.10.2 Operation Description

NVIC interrupts can be enabled and disabled by writing to their corresponding Interrupt Set-Enable or
Interrupt Clear-Enable register bit-field. The registers use a write-1-to-enable and write-1-to-clear policy,
both registers reading back the current enabled state of the corresponding interrupts. When an interrupt
is disabled, interrupt assertion will cause the interrupt to become Pending, however, the interrupt will
not activate. If an interrupt is Active when it is disabled, it remains in its Active state until cleared by
reset or an exception return. Clearing the enable bit prevents new activations of the associated interrupt.

NVIC interrupts can be pended/un-pended using a complementary pair of registers to those used to
enable/disable the interrupts, named the Set-Pending Register and Clear-Pending Register
respectively. The registers use a write-1-to-enable and write-1-to-clear policy, both registers reading
back the current pended state of the corresponding interrupts. The Clear-Pending Register has no effect
on the execution status of an Active interrupt.

NVIC interrupts are prioritized by updating an 8-bit field within a 32-bit register (each register supporting
four interrupts).

The general registers associated with the NVIC are all accessible from a block of memory in the System
Control Space and will be described in the next section.
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6.3 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

6.3.2 Clock Generator
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The clock generator consists of 6 clock sources, which are listed below:
32.768 kHz external low speed crystal oscillator (LXT)
4~32 MHz external high speed crystal oscillator (HXT)

48 MHz internal high speed RC oscillator (HIRC)

38.4 kHz internal low speed RC oscillator (LIRC)

4 MHz internal medium speed oscillator (MIRC)

LXTEN (CLK_PWRCTL[1])

External
32.768 kHz LXT
Crystal (LXT)

\J

HXTEN (CLK_PWRCTL[0])

External
4732 MHz
Crystal (HXT)

RCEN (CLK_PWRCTL[2])

HXT

\J

Internal 48

MHz HIRC

Oscillator
(HIRC)

LIRCEN (CLK_PWRCTL[3])

\J

Internal 38.4
kHz Oscillator
(LIRC)
MIRCEN—
(CLK_PW$CTL[1 9)

LIRC

\J

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_CLKSELOQ[2:0]). The block diagram is shown in

Figure 6.3-3
HCLKSEL
(CLK_CLKSELO[2:0])
_ HRC 04
_ MRRC | o CPUCLK 50
LIRC >
——
o 1/(HCLKDIV+1) HCLK  yAHB
—— > 001 HCLKDIV PCLKO
HXT 1 oo (CLK_CLKDIVO[3:0) | >/ APBO |
’ PCLK1
CPU in Power Down Mode » APB1

Figure 6.3-3 System Clock Block Diagram

There are two clock fail detectors to observe HXT and LXT clock source and they have individual enable
and interrupt control. When HXT detector is enabled, the MIRC clock is enabled automatically. When
LXT detector is enabled, the LIRC clock is enabled automatically.

When HXT clock detector is enabled, the system clock will auto switched to MIRC if HXT clock stops
being detected in the following condition: system clock source comes from HXT. 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 recovered
to oscillate after re-enable action and user can switch system clock to HXT again.

The HXT clock stop detect and system clock switch to MIRC procedure is shown in Figure 6.3-4.
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Set HXTFDEN To enable
HXT clock detector

€—NO
y

HXTFIF = 1?

YES

ystem clock source =
"HXT" or "PLLwith
HXT" ?

System clock keep
original clock

YES

v

Switch system clock to
MIRC

Figure 6.3-4 HXT Stop Protect Procedure

The clock source of SysTick in Cortex®-M23 core can use CPU clock or external clock (SYST_CTRL[2]).
If using external clock, the SysTick clock (STCLK) has 5 clock sources. The clock source switch depends
on the setting of the register STCLKSEL (CLK_CLKSELO[5:3]). The block diagram is shown in Figure
6.3-5.

STCLKSEL
(CLK_CLKSELO[5:3])

HIRC 1/2 111
HCLK
T 1/2 011 STCLK
1/2 010
LXT
» 001
EXSTCKEN
HXT
» 000 (CLK_AHBCLKT4])

Figure 6.3-5 SysTick Clock Control Block Diagram

6.3.4 Peripherals Clock

The peripherals clock has different clock source switch setting, which depends on the different
peripheral. Please refer to the CLK_CLKSEL1 and CLK_CLKSEL2 register description in Register
Description section.
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6.3.5 Power-down Mode Clock

When entering Power-down mode, system clocks, some clock sources and some peripheral clocks are
disabled. Some clock sources and peripherals clock are still active in Power-down mode.

For theses clocks, which still keep active, are listed below:
® Clock Generator
38.4 kHz internal low speed RC oscillator (LIRC) clock
32.768 kHz external low speed crystal oscillator (LXT) clock
- 4 MHz internal medium speed oscillator (MIRC) clock if LCD and TK enabled.

® Peripherals clock, except for HCLK, PCLKO and PCLK1 (when the modules adopt LXT or
LIRC as clock source).

6.3.6 Clock Output

This device is equipped with a power-of-2 frequency divider which is composed by 16 chained divide-
by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one multiplexer is
reflected to CLKO function pin. Therefore there are 16 options of power-of-2 divided clocks with the
frequency from Fin/2' to Fin/21® where Fin is input clock frequency to the clock divider.

The output formula is Fout = Fin/2M", where Fin is the input clock frequency, Fou is the clock divider
output frequency and N is the 4-bit value in FREQSEL (CLK_CLKOCTL][3:0]).

When writing 1 to CLKOEN (CLK_CLKOCTL][4]), the chained counter starts to count. When writing 0 to

CLKOEN (CLK_CLKOCTL[4]), the chained counter continuously runs till divided clock reaches low state
and stays in low state.

CLKOEN
(CLK_CLKOCTL[4])

Enable
divide-by-2 counter

16 chained
divide-by-2 counter

FREQSEL
(CLK_CLKOCTL[3:0])

SOF /114 =|| 172 | 1122

i DIVIEN

) (CLK_CLKOCTLI]) & 1q14zEN

(CLK_CLKOCTL{6])

12°

1/2'®

. | 12"

MIRE 51101 \

L ] 16101
I | Mux

)
L/

Y'Y

RTCSEL(RTC_LXTCTL[7])

CLKOSEL (CLK_CLKSEL1[6:4])

LIRC

1 Hz clock from LXT
LXT /32768
—_— 1

Figure 6.3-6 Clock Output Block Diagram
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6.3.7 USB Clock Source
The clock source of USB 1.0 is generated from 48 MHz HIRC.

HIRC48M > USB1.1 Device
Controller

Figure 6.3-7 USB Clock Source
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6.4 Flash Memory Controller (FMC)

6.4.1 Overview

The FMC is equipped with 64/128/256 Kbytes on-chip embedded Flash for application. A User
Configuration block is provided for system initiation. A 4 Kbytes loader ROM (LDROM) is used for In-
System-Programming (ISP) function. XOM (Execution Only Memory) setting block is used to conceal
user program in XOM region. A 512/1024/2048 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 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 1/0 (GPIO)

6.5.1 Overview

This chip has up to 86 General Purpose 1/0O pins to be shared with other function pins depending on the
chip configuration. These 86 pins are arranged in 6 ports named 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 9 pins on port.
Each of the 86 pins is independent and has the corresponding register bits to control the pin mode
function and data.

The 1/0 type of each of 1/0O 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 1/O mode of all pins are
depending on CIOINI (CONFIGO[10]). Each I/O pin has a very weakly individual pull-up/pull-down
resistor which is about 50 kQ. Please refer to the M254/M256/M258 Datasheet for detailed pin operation
voltage information about Voo and Vear electrical characteristics.
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 1/0O mode
Configurable default I/0 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

Supports independent pull-up and pull-down control

Enabling the pin interrupt function will also enable the wake-up function
Improves access efficiency by using single cycle I/O bus

Support 5V tolerance except PF2, PF3, PF4 and PF5
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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, 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 channel 1
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6.7 Timer Controller (TMR)

6.7.1 Overview

The timer controller includes four 32-bit timers, Timer0 ~ 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

® Supports Timer0 ~ 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

Supports Timer0~3 time-out interrupts signal (TIF) to trigger Touch-Key scan.
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:
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- PWM period point, up-count compared point events
Supports wake-up when interrupt occurs when clock source is LXT or LIRC

PWM can generate 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 Config0 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_CNTI[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 Leap Year indication in RTC_LEAPYEAR register.
Supports Day of the Week counter in RTC_WEEKDAY register.
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6.11 Basic PWM Generator and Capture Timer (BPWM)

6.11.1 Overview

The chip provides up to 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 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 UART Interface Controller (UART)

6.12.1 Overview

The chip provides up to four channels of Universal Asynchronous Receiver/Transmitters (UART). The
UART controller performs serial-to-parallel conversion on data received from the peripheral and parallel-
to-serial conversion on data transmitted from the CPU. Each UART controller channel supports ten
types of interrupts. The UART controller supports flow control function. The UART controller also
supports IrDA SIR, LIN, RS-485 and Single-wire function modes and auto-baud rate measuring function.
6.12.2 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
Supports Single-wire function mode.
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UART Feature UARTO UART1 ~ UART3 USCI-UART

FIFO 16 Bytes 16 Bytes TX: Toyte
RX: 2byte

Auto Flow Control (CTS/RTS) N N N

IrDA V v -

LIN V - -

RS-485 Function Mode v v v

nCTS Wake-up v N N

Incoming Data Wake-up v N N

Received Data FIFO reached threshold Wake-up|v N

RS-485 Address Match (AAD mode) Wake-up |V N -

Auto-Baud Rate Measurement 3 V V

STOP bit Length 1, 1.5, 2 bit 1, 1.5, 2 bit 1, 2 bit

Word Length 5, 6, 7, 8 bits 5, 6, 7, 8 bits 6~13 bits

Even / Odd Parity \ y N

Stick Bit v N -

Table 6.12-1 NuMicro® M254/M256/M258 Series UART Features
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6.13 Smart Card Host Interface (SC)

6.13.1 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.
6.13.2 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_EGT[7:0])

- Programmable even, odd or no parity bit generation and detection
- Programmable stop bit, 1- or 2- stop bit generation

Nov. 12, 2021 Page 173 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

6.14 Serial Peripheral Interface (SPI)

6.14.1 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 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. The
SPI controller can be configured as a master or a slave device and supports the PDMA function to
access the data buffer. The SPI controller also supports 12S mode to connect external audio CODEC.
Please refer to the M254/M256/M258 Datasheet for detailed information about maximum SPI clock
frequency of SPI master mode and SPI slave mode and range of SPI operation voltage.

6.14.2 Features
SPI Mode

Nov. 12, 2021

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

I2S Mode

Supports Master or Slave

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

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, I1°S and MSB justified data format

Supports two PDMA requests, one for transmitting and the other for receiving
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6.15 I°C Serial Interface Controller (I>C)

6.15.1 Overview

I2C is a two-wire, bi-directional serial bus that provides a simple and efficient method of data exchange
between devices. The |2C 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 I12C controllers that support Power-down wake-up function.

6.15.2 Features

The 12C bus uses two wires (SDA and SCL) to transfer information between devices connected to the
bus. The main features of the 12C bus include:

Supports up to two I2C 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)

® Arbitration 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 12C 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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6.16 USCI - Universal Serial Control Interface Controller (USCI)

6.16.1 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 I2C functional
protocol.

6.16.2 Features

The controller can be individually configured to match the application needs. The following protocols are

supported:
® UART
® SPI
® [2C
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6.17 USCI - UART Mode

6.17.1 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 two conditions to wake-up the system.

6.17.2 Features

Supports one transmit buffer and two receive buffer for data payload
Supports hardware auto flow control function

Supports programmable baud-rate generator

Supports 9-bit Data Transfer (supports 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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6.18 USCI - SPI Mode

6.18.1 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][0]) 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

SPI Slave Device
SPI_MOSI Master Transmit Data

» SPI_MOSI
(USCIx_DATO) -

Master Receive Data
SPI_MISO <« SPI_MISO

(USCIx_DAT1)
Serial Bus Clock
SPI_CLK
(USCIx_CLK) » SPI_CLK
SPI SS Slave Select
c » SPI_SS
(USCIx_CTL) _.

Note: x=0, 1, 2

Figure 6.18-1 SPI Master Mode Application Block Diagram

USCI SPI Slave
SPI Master Device

SPI MOSI Slave Receive Data

(USCIx_DATO) e SPI_MOSI
Slave Transmit Data
(:slzli\g/:ig > SPI_MISO
Serial Bus Clock
(Uchlii(c::-ni() e SPI_CLK
Slave Select
(uscil:jzis) i SPI_SS

Note: x=0,1, 2

Figure 6.18-2 SPI Slave Mode Application Block Diagram

6.18.2 Features

® Supports Master or Slave mode operation (the maximum frequency -- Master < fpcix / 2,
Slave < frcik/ 5)

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
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Supports Word Suspend function

Supports PDMA transfer

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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6.19.1 Overview

On I2C 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
6.19-1 for more detailed 1°C BUS Timing.

Repeated
STOP START START STOP

tHo_sTA tHp DAT tsu_sto

Figure 6.19-1 12C Bus Timing

The device’s on-chip I2C provides the serial interface that meets the 12C bus standard mode
specification. The 12C port handles byte transfers autonomously. The 1°C mode is selected by
FUNMODE (UI2C_CTL [2:0]) = 100B. When enable this port, the USCI interfaces to the 12C bus via two
pins: SDA and SCL. When I/O pins are used as |1°C ports, user must set the pins function to 12C in
advance.

Note: The external pull-up resistor is needed for I°C operation because the SDA and SCL are set to
open-drain pins when USCI is selected to 1°C operation mode.

6.19.2 Features

Full master and slave device capability

Supports of 7-bit addressing, as well as 10-bit addressing

Communication in standard mode (100 kbps) or in fast mode (up to 400 kbps)
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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6.20 USB 2.0 Full-Speed Device Controller (USBD)

6.20.1 Overview

There is one set of USB 2.0 full-speed device controller and transceiver with BC1.2 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: 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 SI.E. User needs to set the effective
starting address of SRAM for each endpoint buffer through buffer segmentation register
(USBD_BUFSEGKX).

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 no-event-wake-up, device plug-in or
plug-out event, USB events, such as IN ACK, OUT ACK, etc., and BUS events, such as 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 occurred, and
then check the related USB Endpoint Status Register (USBD_EPSTS0 and USBD_EPSTSH1) to
acknowledge what kind of event occurred in this endpoint.

A software-disconnect function is 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 disabling the
SEO bit, the host will enumerate the USB device again.

Battery Charging 1.2 protocol is also supported in this USB controller. It executes Vsus detect, DCD
detect, PD (primary detect) and SD (secondary detect) through BCDC register. Status in BCDC will tell
users what port is connected.

For more information on the Universal Serial Bus, please refer to Universal Serial Bus Specification
Revision 1.1.
6.20.2 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

Supports Battery charging 1.2 (BC12) with interrupt event (BCD)
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6.21 CRC Controller (CRC)

6.21.1 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.
6.21.2 Features

®  Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and CRC-32
- CRC-CCITT: X6 + X2 4+ X5 + 1
- CRC-8: X8+ X2+ X +1
- CRC-16: X6 + X5 4+ X2 4+ 1
- CRC-32: X32 4 X26 4 X283 4 X22 4 X16 4 X12 4 X1 4 X10 4 X8 4 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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6.22 Cryptographic Accelerator (CRYPTO)

6.22.1 Overview

The Crypto (Cryptographic Accelerator) supports AES algorithms. The AES accelerator is an
implementation fully compliant with the AES (Advance Encryption Standard) encryption and decryption

algorithm. The AES accelerator supports ECB, CBC, CFB, OFB, CTR, CBC-CS1, CBC-CS2, and CBC-
CS3 mode.

6.22.2 Features
® AES
- Supports FIPS NIST 197
- Supports SP800-38A and addendum
- Supports 128, 192, and 256 bits key
- Supports both encryption and decryption

- Supports ECB, CBC, CFB, OFB, CTR, CBC-CS1, CBC-CS2, and CBC-CS3 mode
- Supports key expander
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6.23 Enhanced 12-bit Analog-to-Digital Converter (EADC)

6.23.1 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.

6.23.2 Features

Analog input voltage range: 0~Vgrer (Max to AVop)
Reference voltage from Vger 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 (Vtempr), and
Battery power (Veat/4)

Four EADC interrupts (ADINTO~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 7 sample modules:

- 4 sample modules that can be 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 7 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 SWTRGn (EADC_SWTRG[n], n = 0~18)
- External pin EADCO_ST
- Timer0~3 overflow pulse triggers
- ADINTO and ADINT1 interrupt EOC (End of conversion) pulse 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)

Supports digital comparator to monitor conversion result and user can select whether to
generate an interrupt when conversion result matches the compare register setting
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® Internal reference voltage source: 1.536V, 2.048V, 2.560V, 3.072V, 4.096V and Vrer pin
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6.24 LCD Controller

6.24.1 Overview

The LCD controller controls the device’s built-in voltage/current drivers, which can drive externally
connected LCD panels with up to 8 common planes (or called common electrodes, COMs) and 48
segments (SEGs). Each COM or SEG output pin of the device can supply the necessary voltage
waveform to the connected LCD panels.

The LCD controller provides several setting registers, by which users can effectively control a variety of
LCD panels with specific considerations for display modes, driving capability, and power consumption.
6.24.2 Features
®  Supports the following maximum COM/SEG combinations:
- 352 pixels (8-COM x 44-SEG)
- 276 pixels (6-COM x 46-SEG)
- 192 pixels (4-COM x 48-SEG)

(Note: The above numbers may differ for some devices with various package pinouts.
Please refer to device datasheets for the exact numbers.)

Supports up to 8 COM output pins, multiplexed with GPIO pins
Supports up to 48 SEG output pins, multiplexed with GPIO pins
Supports 3 bias levels: 1/2, 1/3, and 1/4

Supports 8 duty ratios: 1, 1/2, 1/3, 1/4, 1/5, 1/6, 1/7, and 1/8
Supports both types A and B waveforms

Supports a clock frequency divider, programmable from 0 to 1023, to generate the LCD
operating frequency (Fico)

Supports LCD operating voltage (Vico) from 3.0 Vto 5.2 V
Selectable LCD operating voltage sources:
- Viep (External dedicated Voo pin for LCD) power
- AVob (Analog Vppo) power
- Built-in charge pump
® A built-in resistive network to generate required bias voltages
- Supports 2 drive modes: low-drive and high-drive modes
- Supports voltage buffers which are active only in the low-drive mode
® Supports a programmable power-saving mode. During this mode,
- the resistive network temporarily changes to the low-drive mode, or
- the voltage buffers are temporarily turned off.

® At the end of every frame, a dedicated flag is set and an interrupt can be programmed to
occur.

® Supports a frame counter. At the end of frame counting, a dedicated flag is set and an
interrupt can be programmed to occur.

® Supports LCD blinking capability. By using the frame counter, users have more flexibility
to adjust the blinking frequency.

® Selectable LCD clock sources: LIRC and LXT. LCD display or blinking can keep working
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even when the chip is in Power-down mode, only if at least one of LIRC and LXT is
active.

® Supports a charging timer for the charge pump, by which users can estimate the loading
of the charge pump, and adjust, if necessary, its charging power.
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6.25 Digital to Analog Converter (DAC)

6.25.1 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.

6.25.2 Features

® Analog output voltage range: 0~AVpp.

®  Supports 12-or 8-bit output mode.

® Rail to rail settle time 8us.

® Supports up to two 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.

Supports group mode of synchronized update capability for two DACs.
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6.26 Analog Comparator Controller (ACMP)

6.26.1

Overview

The chip provides up to 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.

6.26.2 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 I/O pins at positive sources:

¢ ACMPO_PO, ACMPO_P1, ACMPQO_P2, or ACMPO_P3
- 4 negative sources:

¢ ACMPO_N

€ Comparator Reference Voltage (CRV)

€ Internal band-gap voltage (VBG)

¢ DACO output (DACO_OUT)
ACMP1 supports
- 4 multiplexed 1/O pins at positive sources:

¢ ACMP1_P0, ACMP1_P1, ACMP1_P2, or ACMP1_P3
- 4 negative sources:

¢ ACMP1_N

€ Comparator Reference Voltage (CRV)

€ Internal band-gap voltage (VBG)

¢ 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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7 APPLICATION CIRCUIT

7.1 Power Supply Scheme

as close to AVpp as possible

L=30Z
EXT_PWR
———¢ A\ * [ml_f_f_f'f_@ AVop
[ R
mﬂ Q AVss
1uF+0.1uF+0.01uF
¢ L=30Z
N |
7T~ =— 10uF+0.1uF
! as close to the
EXT_PWR as possible]
/ O Vrer
l-30z 2-2uF+1uF+470pF
as close to Vger as possible
I () Lpo_cap
[ I Q Vss
1uF
as close to LDO as possible
I Q Voo/Vopio/Vear
———e —\ g I O Vs
EXT_VSS 0.1uF*N
as close to Vpp/Vopio/ Vear as possible;
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7.2 Peripheral Application Scheme

pvee USB Full Speed Slot
100K 100K 10R
uss_veus O — C
O Voo usB_D- O —2= —
(0 ICE_DAT USB_D+ (O - 27R —
SWD {0 ICE_CLK USB_VCC33_CAP (= —
Interface (O nRESET ’/’”x‘ | I—
1uF\EE," J__
DvCC
DvVCC
= 47 4.7
Crystal K K
CLK Voo
o0 I’C Device
12C_SDAC> DIO Vss _-|_
= vee M254/M256/M258
Series
R.eset RS 232 Transceiver PC COM Port
Circuit 10K
I 0 nRESET UART_RXD (Or ROUT RIN
q J— UART_TXD (O TN TOUT UART
=) LDO_CAP DvCC
LDO _(P
spl_ss O
SPI_CLK () SPI Device
; SPI_MISO ()
64l§éA1'6v|-bn LATCH sPI_Mos! ) __L
Addr{15:0] = Q D = =
En =t==_) ALE
NnCE Q nCs Audio codec
EBI SPI_I2SMCLK (O )
noE O nRD SPI_CLK(125_BCLK) (D) 4[]:| Line In
nWE O nwR SPI_SS (125_LRCLK) () ]
nb: 8na2h SPI_MOsI (125_D0) () :‘:]:| Line Out
" " SPI_MISO (125_DI) O)
Data[15:0] j——————@~<_) AD[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_VBUS 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-Ves! ™ DC power supply -0.3 6.5 v
Vear-Vssl M Vear Power Supply -0.3 6.5 v

AVpp Variations between different Vpp power pins - 50 mV
|Vop —AVpp| Allowed voltage difference for Vpp and AVpp - 50 mV
AVgg Variations between different ground pins - 50 mV
[Vss - AVss| Allowed voltage difference for Vss and AVss - 50 mV
Vin Input voltage on any other pin{™@ Vss-0.3 6.5 \Y
Notes:
1. All main power (Vpp, 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
Zlpp!™ Maximum current into Vpp - 200
lgaT Maximum Current into Vgar - 100
Zlgs 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 I/O Pinsl - 100
Maximum current sourced by total I/O Pinsl - 100
Iingping U Maximum injected current by a I/O Pin - 15
Zlingeeiy 3 Maximum injected current by total I/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. Apositive injection is caused by Vin>AVpp and a negative injection is caused by Vin<Vss. linyeiny 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 xgya)

® TA =ambient temperature (°C)

® 0,a =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
Ty Operating junction temperature -40 - 125 °C
TsT Storage temperature -65 - 150
Thermal resistance junction-ambient
. - 48.4 - °C/Watt
44-pin LQFP(10x10 mm)
Thermal resistance junction-ambient
. - 58 - °C/Watt
64-pin LQFP(7x7 mm)
Al
Thermal resistance junction-ambient
. - 63.1 - °C/Watt
80-pin LQFP(14x14 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 1/0O 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
Vuem"  |Electrostatic discharge,human body mode -7000 - +7000
Veoul?  |Electrostatic discharge,charge device model -750 - +750 Y
Lyt Pin current for latch-up™ -150 Class | - +150 Class | mA
Verr™ 09 |Fast transient voltage burst -4.4 - +4.4 kV
Notes:

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
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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
44-pin LQFP(10x10 mm) [ MSL 3
64-pin LQFP(7x7 mm) [} MSL 3
80-pin LQFP(14x14 mm) [ MSL 3
128-pin LQFP(14x14 mm) ['! MSL 3
Note:
1. Determined according to IPC/JEDEC J-STD-020

Table 8.1-5 Package Moisture Sensitivity(MSL)
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8.1.6 Soldering Profile

M254/M256/M258

TEMPERATURE
[
C
300

250

200

150

100

Ln
=

Pre-heat Zone

——— T¢=———— MAX 260°C

over 255°C > 30 sec

»4—over 217°C 607150 sec

<+—MAX 6°C/sec

3 cycles

MAX 8nmun

—

|[—— 60-120 sec —» +—— 60~-150 sec —»  TIME(sec)

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 25°C to peak temperature

Time with 5°C of actual peak temperature > 30 sec.

Peak temperature range 260°C

Ramp-down rate 6°C/sec ax.
8 min. max

Note:

1. Determined according to J-STD-020C
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8.2 General Operating Conditions
(Vbp-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
froik Internal AHB clock frequency - - 48 MHz
Voo Operation voltage 1.75 - 5.5
Vear Vear Operation voltage 1.75 - 5.5
AVpp! Analog operation voltage Voo v
VRer Analog reference voltage 1.75 - AVpp
Vioo LDO output voltage - 1.5 -
Vea Band-gap voltage 795 815 840 mV
Cipo@ LDO output capacitor on each pin 1 uF
Resr™ ESR of Cipo output capacitor - - 0.5 Q
InRush current on voltage
lrusH™ regulator power-on (POR or - 60 150 mA
wakeup from Standby)
InRush energy on voltage Voo = 1.8V, Ta = 105 °C,
ErusH™® regulator power-on (POR or - 1.8 - uc
wakeup from Standby) lrush = 60 mA for 30 ps

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, CL.oo 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 M254xD/M256xD/M254xE/M256xE/M258xE

The current consumption is a combination of internal and external parameters and factors such as
operating frequencies, device software configuration, 1/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.

® Al GPIO pins are in push pull mode and output high.

® The maximum values are obtained for Vpop = 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.

Vbb = AVpp = Vear
When the peripherals are enabled HCLK is the system clock, frcLko, 1 = fHoLk.
Program run CoreMark® code in Flash.

Typ 11 Max[’"‘][*z]
Symbol Conditions Fhewk Unit
Tao=25°C [TA=25°C|Tpo=85°C| To=105°C
48 MHz 5.36 6.0 6.2 6.4
Normal run mode with PLO 32 MHz 3.92 4.4 4.8 5.0
(PLSEL = 00), executed from
Flash, all peripherals disable. 24 MHz 3.20 3.65 3.85 4.05
HCLK is set as HIRC or HXT
clock. ! 12 MHz 2.10 2.4 2.6 2.8
4 MHz 1.35 1.55 1.75 1.95
Normal run mode with PLO 4 MHz 0.64 0.85 1.05 1.25
(PLSEL = 00), executed from
Flash, all peripherals disable. 2 MHz 0.45 0.65 0.85 1.05
HCLK is set as MIRC clock. 1 MHz 0.35 0.55 0.75 0.95
Normal run mode with PL3 0.01 0.02 0.06 0.16
(PLSEL = 11), executed from 38.4 kHz
Flash, all peripherals disable.
loo RUN HCLK is set as LIRC or LXT 32.768 kHz 0.01 0.02 0.06 0.16 mA
- clock..
48 MHz 11.73 13.5 13.7 13.9
Normal run mode with PLO 32 MHz 8.00 9.0 9.2 9.4
(PLSEL = 00), executed from
Flash, all peripherals enable. 24 MHz 6.60 7.5 7.7 7.9
HCLK is set as HIRC or HXT
clock. 12 MHz 3.98 4.8 5.0 5.2
4 MHz 2.24 3.1 3.3 35
Normal run mode with PLO 4 MHz 1.16 1.35 1.55 1.75
(PLSEL = 00), executed from
Flash, all peripherals enable. 2 MHz 0.71 0.9 1.1 1.3
HCLK is set as MIRC clock. 1 MHz 0.49 0.7 0.9 1.1
Normal run mode with PL3
(PLSEL = 11), executed from 38.4 kHz 0.05 0.06 0.08 0.18
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Flash, all peripherals enable

Ellgcl:_kK is set as LIRC or LXT 32 768 kHz 0.05 0.06 0.08 0.18

Note:

1. When analog peripheral blocks such as USB, ADC, ACMP, 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 ! Max[1r2
Symbol Conditions Fhecrk Unit
Tao=25°C [TA=25°C|Tpo=85°C| To=105°C
48 MHz 1.38 1.75 1.95 2.05
Idle mode with PLO (PLSEL =| 32 MHz 1.25 1.6 1.8 2.0
00), all peripherals disable. 120 y 7 o
HCLK is set as HIRC or HxT| 24+ MHZz : : : :
clock. 12 MHz 1.10 1.35 1.55 1.75
4 MHz 1.02 1.15 1.35 1.55
4 MHz 0.29 0.45 0.65 0.85

Idle mode with PLO (PLSEL
00), all peripherals disable. 2 MHz 0.28 0.44 0.64 0.84

HCLK is set as MIRC clock.

1 MHz 0.27 0.43 0.63 0.83
Idle mode with PL3 (PLSEL =| 384 kHz 0.01 0.02 0.06 0.16
11), all peripherals disable
Ellgtlz_kK is set as LIRC or LXT 32.768 kHz 0.01 0.02 0.06 0.16
Iop_ipLe mA
48 MHz 6.56 7.35 7.55 7.75
Idle mode with PLO (PLSEL =| 32 MHz 4.58 5.15 5.35 5.55
00), all peripherals enable. 4 MHz 3.96 45 47 49
HCLK is set as HIRC or HXT
clock. 12 MHz 2.63 3 3.2 3.4
4 MHz 1.74 2 2.2 2.4
4 MHz 0.72 0.9 1.1 1.3

Idle mode with PLO (PLSEL
00), all peripherals enable. 2 MHz 0.49 0.7 0.9 1.1

HCLK is set as MIRC clock.

1 MHz 0.38 0.6 0.8 1.0
Idle mode with PL3 (PLSEL =| 38.4 kHz 0.05 0.06 0.08 0.18
11), all peripherals enable
HCLK is set as LIRC or LXT 39 768 kHz 0.05 0.06 0.08 0.18

clock.

Note:

1. When analog peripheral blocks such as USB, ADC, ACMP, 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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LxTt | LIRC | TyP™ Max<IC!
Symbol Test Conditions Unit
Y 3|2(-|_7|28 :I;(?-I‘z‘ Ta= | TA=| Ta=| Ta=
25°C | 25°C | 85°C | 105 °C
Deep Power-down mode, all peripherals disable - - 1.5 3.5 [ 155 76
loo_ppPp pHA
Deep Power-down mode, RTC enable and run Y - 1.9 42 | 16.2 78
Power-down mode, all peripherals disable - - 1.6 3.7 26 130
Power-down mode, RTC enable and run % - 25 4.9 27 131
Ioo_rp HA
Power-down mode, WDT/Timer/UART enable and run - Y 4.4 66 | 285 | 132
Power-down mode, WDT/Timer/L}ART/RTC enable and v v 5.2 75 295 133
run, WDT use LIRC, UART/Timer/RTC use LXT
Fast wake up Power-down mode, all peripherals disable - - 102 | 142 | 175 [ 295
Ipp_Fwep HA
Fast wake up Power-down mode, WDT/Timer/UART/RTC
enable and run, WDT use LIRC, UART/Timer/RTC use % % 105 | 145 | 180 | 300
LXT
Note:
1. Crystal used: AURUM XF66RU000032C0 with a C, of 20 pF for L1 gain level
2. Vop=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  On-Chip Peripheral Current Consumption

® The typical values for Ta= 25 °C and Vob = AVbp = VeaT = 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, frok = 48 MHz, frciko, 1 = fHoLk.

The result value is calculated by measuring the difference of current consumption
between all peripherals clocked off and only one peripheral clocked on

Peripheral Ipp!™ Unit
PDMA 165
ISP 0
EXST 175
CRC 26
FMCIDLE 194
GPA 75
GPB 60
GPC 63
GPD 58
GPE 61
GPF 57
WDT 198
RTC 164
TMRO 402
TMR1 399 uA
TMR2 373
TMR3 393
CLKO 200
ACMPO1[3 237
12C0 129
SPIO 629
UARTO 679
UART1 607
UART2 556
UsBD™ 690
EADC! 449
TK 194
SCO 431
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USCI0 191
LCD® 175
BPWMO 167

Notes:

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.
When the USB is turned on, add an additional power consumption for the analog part.

o s~ 0D

When the LCD is turned on, add an additional power consumption for the analog part.

Table 8.3-4 Peripheral Current Consumption

8.3.3  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 ppol 12 |Wakeup from deep Power-down mode 190 250
twu neol @ [Wakeup from normal Power-down mode 19 30 uS
twu Fweol 2 |Wakeup from fast wake up Power-down mode 12 15
Notes:
1. Based on test during characterization, not tested in production.
2. The ;Naktt.aup times are measured from the wakeup event to the point in which the application code reads the first
instruction.

Table 8.3-5 Low-power mode wakeup timings
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8.3.4 /0 Current Injection Characteristics

In general, I/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 Vob) to pins that include
analog function which may potentially injection currents.

Negative Positive

Symbol Parameter injection injection Unit Test Condition

-0 0 Injected current on nReset pins

Injected current on PF2~PF5, PA10,
-0 0 mA PA11 and PBO~PB15 for analog

Injected t by a I/O Pin
ling(piny[Injected current by ! input function

Injected current on any other I/O

-5 +5 ) .
except analog input pin

Table 8.3-6 1/0O current injection characteristics

8.3.5 1/0 DC Characteristics
8.3.5.1  PIN Input Characteristics

Symbol Parameter Min Typ Max Unit Test Conditions
Input low voltage (Schmitt trigger) 0 - 0.3*Vop
0 - 0.8 Vop=4.5V
Vi Vv
Input low voltage (TTL trigger) 0 - 0.7 Vop=27V
0 - 0.5 Vop=1.8V
Input high voltage (Schmitt trigger) 0.7*Vop - Vop
2 - VDD VDD =55V
Vin Vv
Input high voltage (TTL trigger) 1.5 - Vop Vop =33V
0.8 - Voo Vop=1.8V
Vil |Hysteresis voltage of schmitt input - 0.2*Vpp - \Y

VSS < VIN < VDD,

Open-drain or input only mode

1@ |Input leakage current LA
Voo < Vin < 5V, Open-drain or
-1 - 1 input only mode on any other 5v
tolerance pins

Rpyt™  [Pull up resistor 45 50 57 kQ |VDD=5.5V
Repl™  |Pull down resistor 45 50 57 kQ |vDD=5.5V
Notes:

1. Guaranteed by characterization result, not tested in production.
2. Leakage could be higher than the maximum value, if abnormal injection happens.

Table 8.3-7 1/O input characteristics
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8.3.5.2 /O Output Characteristics

Symbol Parameter Min Typ Max Unit Test Conditions
5 8.0 -9 LA Vpp=4.5V
Vin=(Vpp-0.4) V
Source current for quasi- Vpp = 2.7V
bidirectional mode and -7 -8.0 9 LA
high level Vin=(Vop-0.4) V
Vop=1.8V
-7 -7.9 -9 HA
Vin=(Vop-0.4) V
Jggl 112
Vop=4.5V
-5 -8 -11 mA
Vin=(Vop-0.4) V
Source current for push- _
pull mode and high level 3.2 5.2 7.2 mA Voo =2.7V
Vin=(Vop-0.4) V
Vop=1.8V
-2.1 -3.2 -4.2 mA
Vin=(Vpp-0.4) V
Vop =45V
13 20 27 mA
Vin=0.4V
i _ Vop =27V
I 1112 Sinkcurrent for push-pull 8.5 13 175 mA DD
mode and low level Vin= 0.4V
Vop=1.8V
5.0 8 11 mA o0
Vin= 0.4V
Ciol™ I/O pin capacitance - 5 - pF
Notes:
1. Guaranteed by characterization result, not tested in production.
2. The lsg and lsk must always respect the abslute maximum current and the sum of I/O, CPU and peripheral must not
exceed Zlpp and Zlss.

Table 8.3-8 1/0O output characteristics
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8.3.5.3 nRESET Input Characteristics

Symbol Parameter Min | Typ | Max | Unit Test Conditions
Vir Negative going threshold, nRESET - - |0.3*Vpp| V
ViR Positive going threshold, nRESET 0.7*Vpp| - - \
Rrs'™  |Internal nRESET pull up resistor 45 52 57 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
Notes:
1. Guaranteed by characterization result, not tested in production.
2. Itis recommended to add a 10 kQ and 10uF capacitor at nRESET pin to keep reset signal stable.

Table 8.3-9 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
Vop =3.3V
Ta = 25 °C,
-1 - 1 %
Vop =3.3V
fhre
Frequency drift over temperarure and| ¢ ) o] o |TA=-20°C~+105°C,
volatge Vpp=175V ~55V
250 i 2 50 o Ta=-40°C ~ +105 °C,
Vop=1.75V ~55V
Iurcl™ |Operating current - 500 800 HA
. i Ta=-40°C ~ +105 °C,
T2 [Stable time - 14 16 us

Vop=1.75V~55V

Notes:
Guaranteed by characterization result, not tested in production.

2. 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
Vpp  |Operating voltage 1.75 - 5.5 \
. Ta =25 °C,
Oscillator frequnecy 3.951 | 4.032 | 4.112 MHz
Vop = 3.3V
Ta =25 °C,
Furc 2 - 2 % y 3.3V
Frequency drift over temperarure and o=
volatge

Ta=-40°C ~ +105 °C,

00 |- 100 | %
Vpp =1.75 ~ 5.5V
Imrc'" |Operating current - ) 30 WA
' Ta=-40°C ~ +105 °C,
T2 [Stable time - - 24 us A "

Vop=1.75V~55V

Notes:
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 Minf [ Typ | Max'™ | Unit Test Conditions
Vop Operating voltage 1.75 - 5.5 \
. Ta=25°C,
Oscillator frequnecy - 38.4 - kHz
Vpp = 3.3V
Ta=25°C,
Firc@ -2 - 2 % A
Frequency drift over temperarure Voo = 3.3V
and volatge ) ) T,=-40~105°C
-1501 - 1501 %
Vpp=1.75V~5.5V
ILre Operating current - 0.85 1.3 MA  |Vpp=3.3V
. Ta=-40°C ~105°C
Ts Stable time - - 70 us
Vop=175V~55V
Notes:

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 Min™! | Typ | Max!™ Unit Test Conditions
Voo Operating voltage 1.75 - 55 \
Ry Internal feedback resister - 1 - MQ
fuxt Oscillator frequency 4 - 32 MHz
} 55 150 4 MHz, Gain = L0, C_ =125
pF
) 100 250 8 MHz, Gain = L1, C_. = 12.5
pF
) 165 430 :)|2= MHz, Gain = L2, C. =125
Ixr Current consumption HA
) 250 600 16 Mhz, Gain=L3, C. =125
pF
) 310 760 24 MHz, Gain =14, C =125
pF
) 740 1500 32 MHz, Gain=L7,C_ =125
pF
) 2650 2950 4 MHz, Gain = L0, C_. = 12.5
pF
) 950 1250 8 MHz, Gain =L1,C_=125
pF
) 550 850 :)|2= MHz, Gain = L2, C. =125
Ts Stable time uS
) 400 700 16 Mhz, Gain =L3, C. =125
pF
) 300 650 24 MHz, Gain =14, C =125
pF
) 205 610 32 MHz, Gain=L7,C_ =125
pF
Dumxr Duty cycle 40 - 60 Y%
Vpp Peak-to-peak amplitude - 1.6 - \
Notes:
1. Guaranteed by characterization, not tested in production.

Table 8.4-4 External 4~32 MHz High Speed Crystal (HXT) Oscillator
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Symbol Parameter Mint | Typ [ Max™" Unit Test Conditions

) ) 120 Crystal @4 MHz, C,_ = 12.5 pF,
Gain = LO

) ) 60 Crystal @8 MHz, C, = 12.5 pF,
Gain = L1

) ) o5 Crystal @12 MHz, C_ = 12.5 pF,
Gain = L2

Rs Equivalent series resisotr(ESR) Q

) ) o5 Crystal @16 MHz, C. = 12.5 pF,
Gain = L3

) ) o5 Crystal @24 MHz, C_ = 12.5 pF,
Gain = L4

) ) o5 Crystal @32 MHz, C,_ = 12.5 pF,
Gain = L7

Notes:
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 - T
Raop: 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_OUT XT1_IN

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 ‘

I

Figure 8.4-1 Typical Crystal Application Circuit
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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 below Table. The characteristics result from
tests performed using a wavefrom generator.

Symbol Parameter Mint [ Typ [ Max[™ Unit Test Conditions
External user clock source
frxT ext 1 - 32 MHz
N frequency
tcHex Clock hlgh time 8 - - nS
teLex Clock low time 8 - - nS
teien Clock rise time - - 10 nS L.OW (1 0%) to high level (30%)
rise time
. ) ) High (90%) to low level (10%)
teHeL Clock fall time 10 nS fall time
Dug pxr Duty cycle 40 - 60 %
ViH Input high voltage 0.7*Vop - Voo \'
Vi Input low voltage Vss - 0.3*Vpp \
External

clock source

JUuUL

——»1 XT1_IN

— foc. ————— ¥

Notes:

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 M254MD2AE/M254SD2AE/M256xD

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 Minf [ Typ |Max!"| Unit Test Conditions
Vear Operation voltage 1.75 - 5.5 \
Tixt Temperature range -40 - 105 °C
Rs Internal feedback resistor - 15 - MQ
Fuixr Oscillator frequency 32.768 kHz
06 | 2 ESR=35 kQ, C, = 12.5 pF, Gain =
L1
lixr Current consumption - 074 1 25 | pA ESR:?O kQ, Cu = 12.5 pF, Gain =
1.0 3.0 ESR=70 kQ, C_ = 12.5 pF, Gain =
L3
Tsixr Stable time - 2 - S
Duixr Duty cycle 30 - 70 %
Voo Peak-to-peak amplitude - 0.4 - \
Notes:
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 @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 C2 R1

32.768 kHz, ESR < 70 KQ 5~20pF 5~ 20 pF without
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‘ X32_0uUT X32_IN ‘
0—

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 M254SD3AE/M254xXE/M256xXE/M258xE/M254xG/M256xG/M258xG

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 Minf [ Typ |Max!| Unit Test Conditions
Vear Operation voltage 1.75 - 5.5 \
Tixt Temperature range -40 - 105 °C
Rs Internal feedback resistor - 15 - MQ
Fixr Oscillator frequency 32.768 kHz
078 | s ESR=35 kQ, C. = 12.5 pF, Gain =
L3
087 | 53 ESR=35 kQ, C_ = 12.5 pF, Gain =
L4
lixr Current consumption - 0.97 | 555 | pA ESSR:35 kQ, G, = 12.5 pF, Gain =
149 | 64 ESR=70 kQ, C_ = 12.5 pF, Gain =
L6
19 | 75 ESR=70 kQ, C. = 12.5 pF, Gain =
L7
Tsixr Stable time - 2 - S
Duixr Duty cycle 30 - 70 %
Voo Peak-to-peak amplitude - 0.4 - Vv
Notes:

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 @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 C2 R1

32.768 kHz, ESR < 70 KQ 5~20pF 5~ 20 pF without
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‘ X32_0uUT X32_IN ‘
0—

Figure 8.4-3 Typical 32.768 kHz Crystal Application Circuit
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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 below Table. The characteristics result from
tests performed using a wavefrom generator.

Symbol Parameter Min™ | Typ | Max" | Unit Test Conditions
fLXT ext External clock source frequency - 32.768 - kHz
tcHex Clock hlgh time 450 - - nS
torex Clock low time 450 - - nS
toLon Clock rise time ) ) 50 nS Low (10%) to high level (90%)
rise time
torHoL Clock fall time High (90%) to low level (10%) fall
- - 50 nS .
time
Dug (xr  |Duty cycle 30 - 70 %
Xin_VIH |LXT input pin input high voltage 0.7*Vop - Voo \ Vear = Voo
Xin_VIL  |LXT input pin input low voltage Vss - 0.3"Vop \ Vear = Voo
External
clock sourcs
1 X32_IN

JUuUL

‘+-————— tCLCL —»

ViH

teHeL

Notes:
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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8.4.9 1/0 AC Characteristics

Symbol Parameter Typ. | Max™. | Unit Test Conditions!?
- 6.5 CL.=30pF,VDD>=4.5V
- 4.5 C.=10pF, VDD >=45V
- 10 CL=30pF,Vpp>=27V
Output high (90%) to low level (10%) fall time - 7 C.=10pF,Vpp>=27V
(Normal Slew Rate)
16.5 CL=30pF,Vpp>=1.8V
- 115 CL=10pF, Vpp >= 1.8V
tiojout nS
- 5 C.=30pF,VDD>=4.5V
- 3.5 C.=10pF,Vpp>=45V
- 8 C.=30pF, VDD >=27V
Output high (90%) to low level (10%) fall time - 5 C.=10pF, VDD >=27V
(High Slew Rate)
125 C.=30pF,VDD>=1.8V
8 C.=10pF, VDD >=18V
- 7.5 CL=30pF, VDD >=45V
- 5 C.=10pF, VDD >=4.5V
- 12 CL=30pF,Vpp>=2.7V
Output low (10%) to high level (90%) rise time G 10 oF V 27V
(Normal Slew Rate) 8 nS L=10pF, VDD >= <.
20.5 C.=30pF,VDD>=18V
13.5 C.=10pF, VDD >=18V
tr(IO)out
- 6.5 CL.=30pF,VDD>=4.5V
- 4.5 C.=10pF, VDD >=45V
- 10 C.=30pF,VDp>=27V
Output low (10%) to high level (90%) rise time S
(High Slew Rate) - 6.5 NS |cL=10pF, Vpp =27V
18 C.=30pF,VDp>=18V
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10.5 C.=10pF,Vpp>=1.8V
- 47 CL.=30pF,VDD>=4.5V
- 70 C.=10pF, VDD >=4.5V
- 30 CL=30pF, VDD >=27V
I/0 maximum frequency ; 44 MHz |CL=10pF. VDD >=27V
(Normal Slew Rate)
) 18 CL=30pF,Vpp>=1.8V
- 26 CL=10pF,Vpp>=1.8V
frnaxqopou - 55 CL =30 pF, Vpp >= 4.5 V
- 80 C.=10pF, VDD >=4.5V
- 36 CL=30pF,Vpp>=27V
/0 maximum frequency - 56 Vi C.=10pF, VDD >=2.7V
Z
(High Slew Rate) _
21 C.=30pF,VDD>=18V
35 C.=10pF,Vpp>=18V
CL=30pF, Vpp =33V,
577 i L pr, VDD
f(IO)out =24 MHz
C.=10pF, Vpp =33V,
119 i L p DD
f(IO)out =24 MHz
Ipic"™ I/O dynamic current consumption mA
CL=30pF, Vpp =33V,
0.69 - L= oW P VDD
f(IO)out =6 MHz
03 C.=10pF,VpD =33V,
. f(IO)out =6 MHz
Notes:
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,,,, = PPToTEL
4. The I/O dynamic current consumption is defined by I, = Vpp X fio X (Cip + C)

Table 8.4-12 |/O AC characteristics
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8.5 Analog Characteristics

8.51 LDO
Symbol Parameter Min Typ Max Unit Test Condition
Vop Power supply 1.75 - 5.5 \Y
Vipo Output voltage - 1.5 - \
Ta Temperature -40 - 105 °C
Notes:
1. Itis recommended a 0.1puF bypass capacitor is connected between VDD 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 below table are derived from tests performed under ambient temperature.

Symbol Parameter Min Typ Max Unit Test Conditions
lpor!™ POR operating current - 70 100 HA AVpp = 5.5V
ILval™ LVR operating current - 0.3 3 AVpp = 5.5V
lgop!™! BOD operating current i 40 80 AVpp = 5.5V, Normal
mode
- 3 5 AVpp = 5.5V, Low
Power mode
Veor POR reset voltage 1.40 1.5 1.65 Vv
Vivr LVR reset voltage 1.55 1.6 1.7
Veop 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
Twrsu™ | LVR startup time - 200 2000 us -
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Tiwvrrel” | LVR respond time - 20 100 -
Teop_sul™ | BOD startup time - 1000 - -
Teopo_rel ™ | BOD respond time 500 Normal mode
BODDGSEL =3
- 10000 - Low Power mode
Rvppr!™ VDD rise time rate 10 - us/v POR Enabled
Rvppel ™ VDD fall time rate 10 - POR Enabled
- 1000 - LVR Enabled
BOD 1.8V Enabled,
) 333 ) Normal mode
BOD 2.0V Enabled,
) 200 ) Normal mode
111 BOD 2.4V Enabled,
. ) Normal mode
83 BOD 2.7V Enabled,
. ) Normal mode
66 ) BOD 3.0V Enabled,
. Normal mode
45 BOD 3.7V Enabled,
. . Normal mode
35 BOD 4.4V Enabled,
. . Normal mode
BOD 1.8V Enabled,
) 50000 ) Low Power mode
BOD 2.0V Enabled,
) 30000 ) Low Power mode
BOD 2.4V Enabled,
) 16667 ) Low Power mode
BOD 2.7V Enabled,
) 12500 ) Low Power mode
BOD 3.0V Enabled,
) 10000 ) Low Power mode
BOD 3.7V Enabled,
) 6818 ) Low Power mode
BOD 4.4V Enabled,
) 5172 ) Low Power mode
Notes:
1. Guaranteed by characterization, not tested in production.
2. Design for specified applcaiton.

Table 8.5-1 Reset and power control unit
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POR

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 - 55 V. (Voo =AVpp
VRer Reference voltage 1.75 - AVpp \
Vin ADC channel input voltage 0 - Viger \Y
AVpp = Vpp=Vrer = 3.3V
. ADC Operating current (AVpp + Vger
r1 ) B -
IADC current) 1000 IJA FADC =16 MHz
TCONV = 22 * TADC
Nr Resolution 12 Bit
FADC[.”
ADC Clock frequency 4 - 16 MHz
1/Tanc
Tswp Sampling Time 1 - 256 | 1/Fanc I[ng:; 4(])E3<1T?M$EEADC—SCTL
Tconv Conversion time 22 - 277 | 1/Faoc [Toony = Tewe + 21 * Taoe
FSPS = FADC / TCONV
Fses!  [Sampling Rate 30 - 730 | kSPS |EXTSMPT(ADC_ESMPCTL[7:0])
=0
Ten Enable to ready time 32 - - 1/Fapc
Vger = AVpp,
INL Integral Non-Linearity Error -3 - +3 Lse | o°
except TSSOP20 and TSSOP28
Vgrer = AVpp,
DNL'  [Differential Non-Linearity Error -1 - 3 | LsB [T
except TSSOP20 and TSSOP28
Vger = AVpp,
Egl™ Gain error -6 - +7 Lse | oP
except TSSOP20 and TSSOP28
Vgrer = AVpp,
Eol'y Offset error -3 - +3 Lss | o
except TSSOP20 and TSSOP28
Ea Absolute Error Vrer = AVop,
" A5 | - +8 | Lse | PO
except TSSOP20 and TSSOP28
ENOBU'"!  |Effective number of bits 10 - - bits |Fapc = 16 MHz
SINADI'"  |Signal-to-noise and distortion ratio - 64 - AVop = Voo =Vrer = 3.3V
Input Frequency = 10 kHz
SNRI Signal-to-noise ratio - 64 - dB |1, -25°C
THD!™ Total harmonic distortion - -65 -
CnM Internal Capacitance - 26 30 pF
R Internal Switch Resistance - 0.5 - kQ
Rex ™ External input impedance - - 33 kQ
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Symbol Parameter Min | Typ | Max | Unit Test Conditions

Notes:
1. Guaranteed by characterization result, not tested in production.

2. 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 (Tswe). 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)

Rex < Riy

Rex [EADC_CHx RIN

I Cex N

12-bit
Converter

L

CIN

[

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
4095 F ——— e
4094 -
4093 —
4092
7 L Ideal transfer curve
6
ADC Y
output > 7/ 7 Actual transfer curve
code Ve 4
4 Ve A
/ s
3 L ~ /s /
v s s
2 7 DNL
y amalll s
L= 1LSB
/s
[ B N N N N S Yt L1 >
«— Anlog i | 4095
nalog input voltage
Offs%toError (LSB)

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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Analog Comparator Controller (ACMP)

M254/M256/M258

The maximum values are obtained for Voo = 5.5 V and maximum ambient temperature (Ta), and the typical values

for Ta= 25 °C and Vob = 3.3 V unless otherwise specified.

Symbol Parameter Min | Typ | Max | Unit Test Conditions
AV, Analog supply voltage 1.75 - 55 | V |Vop=AVpp
Ta Temperature -40 - 105 | °C
- 43 90 MODESEL = 11
- 12 30 MODESEL =10
Lol ACMP operating current pA
- 4 10 MODESEL = 01
- 1 6 MODESEL = 00
Von@ Input common mode voltage range 0.1 A%iD A(\)/ L;D
Vofrset 2 Input offset voltage - 10 | £20 | mV [Hysteresis disable (HYSSEL = 00)
- 10 20 HYSSEL = 01
Viyl @ Hysteresis window - 20 40 | mV |HYSSEL =10
- 30 60 HYSSEL = 11
Al1 DC voltage Gain 43 70 - dB
- 150 | 250 MODESEL = 11
- 300 | 600 MODESEL =10
Td? Propagation delay nS
- 650 | 2000 MODESEL = 01
- 1300 | 4500 MODESEL = 00
Tsetup! 2 Setup time - 251% + 451% *lus
Acr/?@ CRYV output voltage -5 - 5 % |AVDD x (1/6+CRVCTL/24)
Reavi@ Unit resistor value - 4.2 - kQ
Tsetup_crv Setup time 280 | 350 | 440 | nS [CRV output voltage settle to +1%
Iop_crvi@ Operating current - 107 | 120 | pA
Notes:
1. Guaranteed by design, not tested in production
2. Guaranteed by characteristic, not tested in production
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8.5.5 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 Voo = 3.3 V unless otherwise specified.

Symbol Parameter Min | Typ | Max | Unit Test Conditions
1.49 1.536 1.59 AVpp >=2.0V
1.98 | 2.048 | 2.11 AVop >= 2.4 V
Vrer Nt | Internal reference voltage 2.48 | 2560 | 264 | V AVbp>=29V
2.97 | 3.072 3.17 AVpp >= 3.4V
3.97 | 4.096 4.22 AVpp >=4.5V

CL =4.7 uF, Vrger initial=0, Preload

0.5 08 | mS i< enabled.

93 13 mS CL =4.7 uF, Vrer initial=5.5, Preload

is enabled.
TS Stable time — _
24 180 uS gria?lelcjj'.:’ VRer initial=0, Preload is
> 26 | ms ics:Le;;bLilga.VREF initial=5.5, Preload
lvrer nt'™" | Vmer N Operating current - 50 70 UA
Ivrer_Loan'™| Vrer it output loading current - - 1 mA
|[Note:

1. Guaranteed by characterization, not tested in production

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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8.5.6  Temperature Sensor

The maximum values are obtained for Voo = 5.5 V and maximum ambient temperature (Ta), and the
typical values for Ta= 25 °C and Voo = 3.3 V unless otherwise specified.

Symbol Parameter Min | Typ | Max | Unit Test Conditions
Viewp os™ Iglrtggtzrature sensor  offset | 94 | 700 | 750 mv [Ta=0°C
TcI'l | Temperature Coefficient -1.74 | -1.83 | -1.9 ImV/°C
lrempl] Temperature sensor operating ) 16 30 LA
current
|[Note:

1. Guaranteed by characterization, not tested in production
2. Guaranteed by design, not tested in production

3. Vremp (mV) = Tc (mV/°C) x Temperature (°C) + Vtemp_os (mV)
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8.5.7 LCD controller

Symbol Parameter Min" | Typ | Max'" | Unit Test Conditions
Voo Supply voltage 1.75 - 55 v
Ta Temperature -20 - 85 °C
LCD external voltage 2.6 - 55
2.9 3.06 3.1 VSEL =0, Vpp > 1.75 V
3.1 3.27 3.3 VSEL =1, Vpp >1.8V
3.3 3.47 3.5 VSEL =2, Vpp > 1.9V
3.5 3.64 3.7 VSEL =3, Vpp > 2.1V
3.7 3.84 3.9 VSEL =4, Vpp >2.2V
Vieo'™? 39 | 405 | 41 V |VSEL=5,Vpp>23V
LCD internal voltage
4.1 4.25 4.3 VSEL =6, Vpp > 2.4V
4.3 4.46 4.5 VSEL =7, Vpp >2.5V
4.5 4.66 4.7 VSEL =8, Vpp > 2.6 V
4.7 4.83 4.9 VSEL =9, Vpp > 2.7V
4.9 5.03 5.1 VSEL =10, Vpp > 2.8 V
5.1 5.24 5.3 VSEL =11, Vpp > 2.9V
Vas  [COM/SEG 3/4 Vo (1/4 Bias) - |34V - v
Vo COM/SEG 2/4 Vicp (1/4 Bias) - |2/4 Ve - \Y
Via ICOM/SEG 2/4 Vcp (1/4 Bias) - 1/4 Vicp - \Y
Va3 ICOM/SEG 2/3 Vicp (1/3 Bias) - 12/8 Ve - \Y
Vis ICOM/SEG 1/3 Vicp (1/3 Bias) - 1/3 Vieo - \Y
Cico  |[Vico external capacitance 1 - 10 pF
- | 7736 - Vico = 3.2V, Vpp = 1.8V
- 89.01 - Vico = 3.2V, Vpp = 3.6V

. Supply current from Vpp with built-in
I3l B B, - -
lico charge pump and buffer mode 7777 pA  Vico = 3.2V, Vpp = 5.5V

- 102.85 - Vico = 5.2V, Vpp = 2.9V

- 86.14 - Vico = 5.2V, Vpp = 5.5V

- 9.15 - Vico = 3.2V, buffer mode

- 14.05 - Vico = 5.2V, buffer mode
oo™ glﬁg%); cFl)Jl::ﬁgt from Vicp without Bulit-In|  ~ 4.78 . WA Vico = 3.2V, low drfve mode

- 8.57 - Vi cp = 5.2V, low drive mode

- 19.83 - Vico = 3.2V, high drive mode

- 32.71 - Vico = 5.2V, high drive mode
Rico nt  [Internal total LCD resistor value - 5500 - MQ [Low drive
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240 - kQ [High drive

|Note:
1. Guaranteed by design, not tested in production
2. VLCD <1.8 * VDD

3. LCD COM/SEG is set to 1/8 duty, 1/4 bias, 64 Hz frame rate, all pixels active, type B waveform, no LCD panel
loading.

Nov. 12, 2021 Page 231 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

8.6 Communications Characteristics

8.6.1 SPI Dynamic Characteristics

Specificaitons!™ Test Conditions
Symbol Parameter
Min Typ Max Unit
- - 24 45V <VDD<55V,C_=30pF
FSPICLK
SPI clock frequency - - 24 MHz 27V=<VDD=<55V,C_=30pF
1/ TSPICLK
- - 16 1.8Vv<sVDD<55V,C_=30pF
toLku Clock output High time Tspicik/ 2 nS
torke Clock output Low time Tspicik/ 2 nS
tos Data input setup time 2 - - nS
ton Data input hold time 4 - - nS
- - 7 nS 45V=<VDD=<55V,C_=30pF
tv Data output valid time - - 11 nS 27V<VDD<55V,C.=30pF
- - 18.5 nS 1.8 V<VDD<55V,C, =30pF
Note:
1. Guaranteed by design.

Table 8.6-1 SPI Master Mode Characteristics

|<—TCLKH—>|<—10LKL—>|

CLKP=0 / \—/T

SPICLK

CLKP=1 \ / \ / \
ta Valid

_.It
MOS| >< Data Valid y Dk ><
CLKP=0, TX_NEG=1, RX_NEG=0

tps > <4—lpy or
CLKP=1, TX_NEG=0, RX NEG=1
MISO >< Data Valid Data Valid

_’lt
MOSI y Data Valid >< Data Valid ><
CLKP=0, TX_NEG=0, RX_NEG=1
t 1 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<VDD=<55V,CL=230pF
FSPICLK
SPI clock frequency - - 8.8 MHz 27V<VDD<55YV,CL=30pF
1/ TspicLk
- - 4.6 1.8 VsVDD<5.5V, CL=30pF
toLkn Clock output High time Tspick/ 2 nS
toLke Clock output Low time Tspick/ 2 nS
1
Tspicik - - 45V=VDD=<55V,CL=30pF
+2ns
1
tss Slave select setup time TspicLk - - nS 27V=<VDD=<55V,CL=230pF
+2.5ns
1
Tspicwk - - 1.8 V=VDD=<55V,CL=30pF
+3ns
tsh Slave select hold time T ! - - nS
SPICLK
tos Data input setup time 1.5 - - nS
ton Data input hold time 3.5 - - nS
- - 35 45Vv=<VDD=<55V,CL=30pF
tv Data output valid time - - 42 nS 27V<VDD<55YV,CL=30pF
- - 74 1.8 V<VDD <55V, CL=230pF
Note:
1. Guaranteed by design.

Table 8.6-2 SPI Slave Mode Characteristics
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M254/M256/M258

|
SSACTPOL=1

SPI SS
SSACTPOL=0 *

|ﬁ_tss N

|
CLKPOL=0 |

b

[
|<_tCLKH_>‘<_tC|_K|_—>‘ |
TXNEG=1 | - |
RXNEG=0 | | | .
SPI Clock f I | | | |
CLKPOL=1 : | |
TXNEG=0 , | o | | \___
RXNEG=1 | :‘_ v : | |
SPI data output _ X — X -
(SPI_MISO) < Data Valid _ Data Vahdl . >
Iﬂgﬁﬂ— ton |—;| |
SPI data input >< _ X : X -
(SPI_MOSI) Data Valid Data Valid L
' -— [
SSACTPOL=1 - B
SPISS = :‘_siﬂ\—
SSACTPOL=0 : : /7
| T [
CLKPOL=0 | |<_tCLKH_>'<_tCLKL_>' T
TXNEG=0 | | | |
RXNEG=1 | | | ) |
SPI Clock J I | | | | |
CLKPOL=1 | M Ji
TXNEG=1 | | | / ./
RXNEG=0 | ' | | | |

SPI data output
(SPI_MISO)

.(

!
Data Valid

S
\

X Data Valid

B oy | |

SPI data input
(SPI_MOSI)

Data Valid

\

X Data Valid

Figure 8.6-2 SPI Slave Mode Timing Diagram
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8.6.2 SPI - I>S Dynamic Characteristics
Symbol Parameter Min [ Max [ Unit Test Conditions
2 H i -
oy I"S clock high time 80 Master focix = 48 MHz, data: 24 bits, audio
twicky) 12S clock low time 80 R frequency = 128 kHz
tuws) WS valid time 2 6 Master mode
nS
thws) WS hold time 2 - Master mode
tsuws) WS setup time 24 - Slave mode
thws) WS hold time 0 - Slave mode
) .
DUCy(scr I°S slave input clock duty 30 70 % Slave mode
cycle
tsusp_mmr) 10 - Master receiver
Data input setup time
tsusp_sm) 7 - Slave receiver
thsp_mR) 7 - Master receiver
Data input hold time
thsp_sr) 4 - Slave receiver
nS
tv(sp_sm) Data output valid time - 25 Slave transmitter (after enable edge)
thiso_sT) Data output hold time 4 - Slave transmitter (after enable edge)
tv(so_mm Data output valid time - 4 Master transmitter (after enable edge)
thiso_mm) Data output hold time 0 - Master transmitter (after enable edge)
Note:
1. Guaranteed by design.
Table 8.6-3 12S Characteristics
oo/ N/ S
g CPOL=0
3 tw(CKH) <>
X | p— | pe—l peeses
(©] / \
CPOL = 1 \ / \\_/_
- - t,(CKL) —> th(WS)
wsouput N
t,(SD_ST) t(SD_ST)
SDiransmit X LSB transmit® X MSB transmit Bitn transmit LSB transmit
tu(SD_MR) t(SD_MR)
SDreceive X LSB receive® MSB receive Bitn receive LSB receive

Figure 8.6-3 12S Master Mode Timing Diagram
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o TN\ TN

t,(CKH) = - > 1,(CKL) el 1(WS)

WS input : _______
tsu(WS) t,(SD_ST) tn(SD_ST)

SDyansmit X LSB transmit® X MSB transmit Bitn transmit lLSBtransmit

tso(SD_SR) tn(SD_SR)
SDreceive X LSB receive® MSB receive Bitn receive X LSB receive

Figure 8.6-4 I12S Slave Mode Timing Diagram

CK Input
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8.6.3 I°C Dynamic Characteristics

Symbol Parameter Standard Mode!"?! Fast Mode!"? Unit

Min Max Min Max
tLow SCL low period 4.7 - 1.3 - uS
trigh SCL high period 4 - 0.6 - uS
tsu; sTA Repeated START condition setup time 4.7 - 0.6 - uS
tHp: sTA START condition hold time 4 - 0.6 - uS
tsu: sTo STOP condition setup time 4 - 0.6 - uS
tauF Bus free time 4.788 - 1.20 - uSs
tsu:pat Data setup time 250 - 100 - nS
tHD:DAT Data hold time 0“4 3.458 0 0.81 us
tr SCL/SDA rise time - 1000 20+0.1C, 300 nS
ts SCL/SDA fall time - 300 - 300 nS
Cp Capacitive load for each bus line - 400 - 400 pF
Notes:

Guaranteed by characteristic, not tested in production

2. 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 8.6-4 I2C characteristics
Repeated
STOP START START STOP
SDA / X
¢ tsur
tLow
t t
scL J 2
Y —
thp;sTA e T Ml T N tsu;sta tsu;sto
HD;DAT 'SU;DAT

Figure 8.6-5 I12C Timing Diagram

Nov. 12, 2021 Page 237 of 256 Rev 1.01



NUVOTON M254/M256/M258
—

8.6.4 USCI - SPI Dynamic Characteristics

Symbol Parameter Min 'l Typ Max™ | Unit Test Conditions
- - 24 45V <VDD<55V,C_=30pF
FSPICLK
SPI clock frequency - - 24 MHz 27V<sVDD<55V,C.L=30pF
1/ TSPICLK
- - 16 1.8 V=<VDD<55V, C_ =30pF
toLku Clock output High time Tspici/ 2 nS
toke Clock output Low time Tspicik/ 2 nS
tos Data input setup time 2 - - nS
ton Data input hold time 4 - - nS
- - 7 nS 45V=<VDD=<55V,C_=30pF
tv Data output valid time - - 11 nS 27V<VDD<55V,C.=30pF
- - 18.5 nS 1.8 V=<VDD<55V, C_ =30pF
Note:
1. Guaranteed by design.

Table 8.6-5 USCI-SPI Master Mode Characteristics

|<—TCLKH—>|<—TCLKL—>|

CLKP=0
SPICLK

CLKP=1 \ / \ / \
ta Valid

_.It
MOSI X Data Valid y Da X
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

_’|t
MOSI y Data Valid >< Data Valid X
CLKP=0, TX_NEG=0, RX_NEG=1
1 t or
oS o 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 'l Typ | Max[™ | Unit Test Conditions
- - 6.3 45V=<VDD=<55V,C =30pF
FSPICLK
SPI clock frequency - - 5.6 MHz 27V<sVDD<55V,C.L=30pF
1/ TspicLk
- - 4.2 1.8 VsVDD<55V, C, =30pF
toLkn Clock output High time Tspick/ 2 nS
toLke Clock output Low time Tspick/ 2 nS
1
Tsp|c|_K - - 45V=<VDD<55 V, CL =30 pF
+2ns
1
tss Slave select setup time Tspicik - - nS 27V<VDD<55V,C.=30pF
+2.5ns
1
TspicLk - - 1.8 V=VDD <55V, C_=30pF
+3ns
tsh Slave select hold time T ! - - nS
SPICLK
tos Data input setup time 2 - - nS
ton Data input hold time 4 - - nS
- - 79 45V=<VDD=<55V,C_=30pF
tv Data output valid time - - 88 nS 27V<VDD<55V,C.=30pF
- - 117 1.8 V=<VDD<55V, C_=30pF
Note:
1. Guaranteed by design.

Table 8.6-6 USCI-SPI Slave Mode Characteristics
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|
SSACTPOL=1

SPI SS
SSACTPOL=0 *

|ﬁ_tss N

|
CLKPOL=0 |

b

[
|<_tCLKH_>‘<_tC|_K|_—>‘ |
TXNEG=1 | - |
RXNEG=0 | | | .
SPI Clock f I | | | |
CLKPOL=1 : | |
TXNEG=0 , | o | | \___
RXNEG=1 | :‘_ v : | |
SPI data output _ X — X -
(SPI_MISO) < Data Valid _ Data Vahdl . >
Iﬂgﬁﬂ— ton |—;| |
SPI data input >< _ X : X -
(SPI_MOSI) Data Valid Data Valid L
' -— [
SSACTPOL=1 - B
SPISS = :‘_siﬂ\—
SSACTPOL=0 : : /7
| T [
CLKPOL=0 | |<_tCLKH_>'<_tCLKL_>' T
TXNEG=0 | | | |
RXNEG=1 | | | ) |
SPI Clock J I | | | |
CLKPOL=1 | M 4/7
TXNEG=1 | | | / ./
RXNEG=0 | ' | | | |

SPI data output
(SPI_MISO)

.(

!
Data Valid

S
\

X Data Valid

B oy | |

SPI data input
(SPI_MOSI)

Data Valid

\

X Data Valid

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 Mode!"?! Fast Mode!"? Unit

Min Max Min Max
tLow SCL low period 4.7 - 1.3 - uS
trigh SCL high period 4 - 0.6 - uS
tsu; sTA Repeated START condition setup time 4.7 - 0.6 - uS
tHp: sTA START condition hold time 4 - 0.6 - uS
tsu: sTo STOP condition setup time 4 - 0.6 - uS
tauF Bus free time 4.788 - 1.20 - uSs
tsu:pat Data setup time 250 - 100 - nS
tHD:DAT Data hold time 0“4 3.458 0 0.81 us
tr SCL/SDA rise time - 1000 20+0.1C, 300 nS
ts SCL/SDA fall time - 300 - 300 nS
Cp Capacitive load for each bus line - 400 - 400 pF
Notes:

Guaranteed by characteristic, not tested in production

2. 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-I?C characteristics
Repeated
STOP START START STOP
o [N L X
¢ tsur
tLow
scL J /et .
t
thp;sTA e T Ml T N tsu;sta tSU:ST:
HD;DAT 'SU;DAT

Figure 8.6-8 USCI-I2C Timing Diagram
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8.6.6 USB Characteristics
8.6.6.1 USB Full-Speed Characteristics

Symbol Parameter Min [ Typ Max [ Unit Test Conditions
USB full speed transceiver
Veus operating voltage 44 ) 525 v
8 USB Internal power regulator
2]
Vpba3 output 3.0 3.3 3.6 \
Viu Input high (driven) 2.0 - - \ -
Vi Input low - - 0.8 \ -
Vo Differential input sensitivity 0.2 - - \ |[(USB_D+) - (USB_D-)|
Differential
Vem 0.8 - 2.5 \ 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 \ -
Vo Output high (driven) 2.8 - 3.6 Vv -
Vcrs Output signal cross voltage 1.3 - 2.0 \" -
Reu Pull-up resistor 1.19 - 1.9 kQ -
Termination voltage for )
Viau upstream port pull-up (RPU) 3.0 3.6 v
Zory!d Driver output resistance - 10 - Q Steady state drive
Cin Transceiver capacitance - - 26 pF Pin to GND
Notes:
1. Guaranteed by characterization result, not tested in production.
2. To ensure stability, an external 1 pF 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 ~
44Q).

Table 8.6-8 USB Full-Speed Characteristics

8.6.6.2 USB Full-Speed PHY characteristics

Symbol Parameter Min [ Typ Max [ Unit Test Conditions
Ter rise time 4 - 20 nS C.=50 pF
Tee fall time 4 - 20 nS C.=50 pF
Terer rise and fall time matching 90 - 111.11 % Terer = Ter/Tre
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
Terase Page erase time - 20 - ms T, = 25°C
Teroc Program time - 60 - uS
lop1 Read current - 7 - mA
lop2 Program current - 8 - mA
Iops Erase current - 12 - mA
Nenbur Cycling Endurance 100,000 - - cycles! |T, =25°C
10 - - year |20 kcycle!"!, T, =85°C
Trer Data retention
100 - - year |20 keycle!", T, = 25°C
Notes:
1. Number of program/erase cycles. The flash data can only be programmed once at the same address after flash
erase.
2. Guaranteed by design.
The Erase/program command are only supported at power level 0
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9 PACKAGE DIMENSIONS
9.1 TSSOP20 (4.4x6.5x0.9 mm3)

11

{ BAAARAAARA |

L

7
<

l__
HE

T %4

|

| ]
AldL ]z .
e

SEATING PLANE

DIMENSION DIMENSION
(MM C(INCH>»
SYMBOL|
MIN. | NOM. | MAX. | MIN, | NOM. | MAX.
A = = 120 = = 0047
Al | oos |- 015 | oooe | - 0.006
ac | 080 | 030 1,05 0031 | 0035 | oo4
E 430 | 440 450 0169 | M73 | a7
HE 640 BSC 0252 BSC

D 640 &30 660 0252 | 0256 | D260
L 0.30 060 0,75 0020 | gop4 0.030
L1 L00 REF 0039 REF
b 019 - 0,30 0007 - 0012
e 065 BSC 0026 ESC
o 0.09 = 0.20 0.004 = 0.008
& ) = a* o3 _ 8
¥ 0.10 BASIC 0.004 BASIC
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9.2 TSSOP28 (4.4x9.7x1.0 mm3)

o

E1
E

1D

I\

A2
A

VARIATIONS (ALL DIMENSIONS SHOWN [N M)

S SYMBOLS MIN. MOM. MAX.
A — - 1.20
E \ o Al 0.00 — D.15
/ g A2 0.80 1.00 1.05
h b 0.19 - D0.30
\ J I GAUGE PLANE c 0.09 - 0.20
} 7 SEATING PLANE D 9,60 9,70 9.80
L E1l 4 .30 4,40 4.50

E .40 BSC

L1 [e] 0.65 BSC

L1 1.00 REF
L 0.45 0.e0 0.75
5 0.20 - -
) o - g

¥ 0.10
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9.3 QFN 33L (5x5x0.8 mm?)

[FTeeE[E = |
4 a1
& Lo
I? SEATIMEG PLAMNE
L)

32

V/

FIN 1 CORKER

—+|—=ai
\5 —~[ }—tam
[ ]aaalc] i ‘F

ToP VIEW
o
25 | 3 FIN 1 LD
_ LJ|_||_||_|!|_||_||_||_:///'—
J‘-_I\ i \( C_I
1 i ]
- ! - in
=— — =
— = | =HI—
1 ' ]
= ! {s
| 5 |_| |_| |_|!|_| |_| |_| D LEH#E(:EEHD'E,I}E
3 L _'| |‘_ 1 p—| |—
EIErmERE|
BOTTOM WIEW

Nov. 12, 2021 Page 246 of 256 Rev 1.01



NnNUvoToN M254/M256/M258
=

SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS A 07 | o075 | o8
STAND OFF Al 0 | o003 | 005
MOLD THICKNESS A2 — [ 055 | 057
|/F THICKNESS A 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 3.5 3.6
Y K 34 35 38
LEAD LENGTH L 03 | 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 ece 0.1
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9.4 LQFP 44L (10x10x1.4 mm3 Footprint 2.0 mm)

u]
01
/HHHHHHHHHHH
11— —
=| b =
 — —
| m— —
 m— —
 — — | L
 — —1
 m— —
 m— —
| — 1 ﬂ l
11— _ j:z] o I/_
PO, o e
L. :
2 L1
VARIATIONS {ALL DIMENSIONS SHOWN IM MM}
SYMBOLS | MIN. [ NOM. | MAX.
A - - 1.60
3] A'] 0.05 - ':].-15
- i ﬁt «1 A2 1.35 1.40 1.45
’Y b 0.30 | 0.37 | 0.45
* c 0.09 - 0.20
D 12.00 BSC
D1 10.00 BSC
E 12.00 BSC
El 10.00 BSC
e 0.80 BSC
045 | 060 | 075
L1 1.00 REF
8 o | 35 | 7
Y 0.10
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9.5 LQFP 48L (7x7x1.4 mm? Footprint 2.0 mm)

36 25 A
I /jf
375 524
485 513
UWUUUUUUUUU o
- 12

[ |
e omr L CTHHHHHAAAAIT T L

N

Controlling dimension : Millimeters

Dimension in inch Dimension in mm

Min |[Nom| Max | Min |Nom| Max

Symbol

0.002| 0.004 | 0.006 | 0.05 | 0.10 | 0.15
0.053 | 0.055 | 0.057 | 1.35 [1.40 |1.45
0.006 |0.008 |0.010 | 0.15 |0.20 |0.25
0.004 [0.006 |0.008 | 0.10 |0.15 |0.20
0.272 |0.276 |0.280 | 6.90 | 7.00 | 7.10
0.272 | 0.276 | 0.280 | 6.90 | 7.00 | 7.10
0.014 | 0.020 | 0.026 | 0.35 | 0.50 |0.65
0.350 (0.354 | 0.358 | 8.90 [9.00 |9.10
0.350 |0.354 [0.358 | 8.90 [9.00 |9.10
0.018 [ 0.024 | 0.030 | 0.45 | 0.60 |0.75
— 10039 | — — | 1.00 —
— 10.004 | — — |0.10
0 — 7 0 — 7

ooc/pp>

o

m

-

O <X I®m
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9.6 LQFP 64L (7x7x1.4 mm? Footprint 2.0 mm)

@ 4% [ ]pbb[YT-U[Z]
o/z
Nt CoRNER v B B SYMBOL | WIN | NOM | MAX
HHH HHH HH'H H H[HIH HHH TOTAL THICKNESS A — | — ] 16
| STAND OFF A1 005 [ — | 015
| MOLD THICKMESS A2 1.35 | 1.4 | 1.45
LEAD WDTH{PLATING) b 0.13 | 018 | 0.23
LEAD WDTH bi 013 | 0186 | 019
L/F THICKNESS{PLATING) c 009 | —— | 0.2
[E] L/F THICKNESS cl 009 [ — | 018
X D 9 BSC
Y E g Bsc
E/2 X o1 7 BSC
BODY SIZE 7 = T B0
LEAD PITCH [ 0.4 BSC
L 0.45 | 06 [ 075
FOOTPRINT L 1 REF
[l o’ 35 7
gl o [ —[-——
82 11° 12" 13"
ik 11 12° 13
R1 008 | — | ——
R2 008 [ — | 02
s 02 | — ] —
FACKAGE EDGE TOLERANCE| aaa 0.2
LEAD EDGE TOLERANCE bbb 0.2
ICOPLANARITY cce 0.08
SCATING LEAD OFFSET ddd 0.07
SIDE VIEW MOLD FLATNESS ese Q.05
PLATING BASE METAL |
N/
rf
T 1: A A2
b —] 4
—— | ——= —_}— =
[ [ddd @ [¥[T-U[Z] A
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9.7 LQFP 80L (14x14x1.4 mm?3 Footprint 2.0 mm)

— ax [abbs[v[T-U[Z] ]
2] SYMBOL | MIN | NOM | MAX
PINT CORMER - E’—" TOTAL THICKNESS A === | === 1.6
i Zl- [HJ ETAND CFF Al 0.05 | ——— | 015
[ HHHHHH[—H[—HHHHHHH HHFI MOLD THICKNESS AZ 1.35 | 1.4 | 1.45
10 60 LEAD WIDTH{PLATING) ] 0.22 0.3 0.38
== = LEAD WIDTH b1 0.2z | ——— | 0.34
= = L/F THICKNESS(PLATING) c 009 | ——— | 0.2
= = L/F THICKNESS el 0.09 | ——- | 018
T_g %_II | x [_: 16 BSC
A= A ¥ E 16 BSC
=5 = (1]
= = 1 I ¥ | o 12 BSC
== = - [ El 14 B5C
1 T — e LEAD PITCH & .65 BSC
- == = E1/2
(£/2) = = /2] . 045 [ 06 | 075
= == FOOTPRINT L1 1 REF
z03 - a o 55 7
i HUHHHHOEEHHHHEEEEEEH ol 0 | === [ -——-
2 - 10 [ 1n | 12 13
o7z ' B3 n | 1z 13
[o} -
il R1 0.08 | —— | ——
4x [O]eca[H[T-UTZ RZ 008 | —— | 0.2
TOP VIEW AL F B 0.2
% . i ‘( PACKAGE EDGE TOLERANCE| oaa 0.2
AN il | LEAD ECGE TOLERANCE bob 0.2
, . ICOPLANARITY cce 0.1
TBX i Y
E Dy [ | NP e LEAD OFFSET add FXE
SEATING /2 - -
PLANE MOLD FLATNESS coe 0.05
SIDE VIEW
HASE METAL
P
el i
R2 l
i
GAUGE PLANE
SECTION G—0G DETAIL F
SCALE: 1004 SCALE: 2041
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9.8 LQFP 128L (14x14x1.4 mm?3 Footprint 2.0 mm)

M
AT

[ |
T
)

T - —y— |SEATING PLANE
e

COTROL DIMENSIONS ARE IN MILLIMETERS.

MILLIMETER INCH
SYMBOL
MIN. | NOM.| MAX. | MIN. | NOM.| MAX.
A — | —|160| — | — [0.063
A1 0.05 | — | 0.1510.002| — |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 0,13‘ 0.16 ‘ 0.23 0,005‘0.006‘0,009
e 0.40 BSC. 0.016 BSC.
(4] 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
L, 1.00 REF 0.039 REF
y - ‘— ‘o.w - ‘— ‘0.004
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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
2021.07.30 1.00 Initial version.
2021.11.12 1.01 Added a new M254SD3AE part number in Chapter 3 and 4.
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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.

Flease 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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