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1 GENERAL DESCRIPTION

The M451 series includes a total of 33 ARM® Cortex®-M4F based products, including the M451
Base Series, M452 USB Series, M453 CAN Series, and M451M Series which is pin compatible
with M051 LQFP48 and M058S LQFP64. By planning a complete product line, Nuvoton hopes to
fulfill the demand for the ARM® Cortex®-M4F core with products at all levels and realize its
customer commitment: total support for long-term competitiveness enhancement, and to fulfill
their current product development demand and future innovation imagination.

The M451 series embedded with the ARM® Cortex®-M4F core supports DSC (digital signal
controller) and FPU (float point unit) and features high performance computing capability running
up to 72 MHz, built-in 256/128/72/40 KB Flash ROM, 32/16 KB SRAM complying with IEC60730
and independent 4 KB in-system programming Flash ROM for developing more flexible online
upgrade code that support external UART, SPI, I°C, CAN and USB. It also supports EBI to
provide greater flexibility for external memory. The entire M451 series is provided with
outstanding specifications: four 32-bit timers, dual watchdogs, and integrates plenty of peripherals
such as PDMA and RTCs, five UARTSs that support 16-byte FIFO, three sets of SPI controllers
that support quad mode, two 12C devices that support SMBus and PMBus, two sets of 1S, two
LINs, CAN bus, ISO-7816-3 interface, full-speed USB OTG, full-speed USB devices, 16-channel
12-bit ADC with 1 MSPS conversion rate, built-in reference voltage (Vgeg) for circuit generation,
12-bit DAC, two analog comparators and temperature detectors.

The M451 series provides two special designs. One is high-resolution 144 MHz PWM with high-
speed electromechanical control timer and resolution<7ns. In conjunction with a driver ADC, it
delivers hardware brake protection and pulse capture functions to save MCU computing burden
and effectively carry out advanced computing required by motor control, making it exceptionally
outstanding in industrial automation and motor control performance. The other is VAI (Voltage
Adjustment Interface) system to support voltage level adjustment with individual 1/0 (1.8V-5.5V)
for saving additional cost on adjusting the interface voltage difference of peripheral components.

The M451 series also provides the wide operating voltage (2.5V-5.5V) and 5V-tolerance input 1/0O
to significantly enhance system stability, industrial operating temperature (-40°C - 105°C),
22.1184 MHz internal RC oscillator (HIRC variation < +2%) and 32.768 kHz external crystal
oscillator to trim HIRC (HIRC variation < +0.25%) working at -40°C- 105°C to boost system
immunity and adequately fulfill the high precision demand of communications. The M451 series is
specifically suitable for high-performance and high-precision applications, such as industrial
control, system automation, security surveillance, autotronics and digital power control.

Product Line USB | CAN | UART| I’c I’s SPI | PWM | ADC | DAC | RTC EBI
M453 o o o o [ ] o o o o o o
M452 o -- o o o o o o o o o
M451 - - o o o o o o o [ [
M451M
. . ( ( o o o o o - o
(M051 Pin Compatible)

Table 1-1 Key Features Support Table

The NuMicro® M451 series is suitable for a wide range of applications such as:

Industrial Automation

) PLCs
° Inverters
() Home Automation
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Security Alarm System
Power Metering
Portable Data Collector
Portable RFID Reader
System Supervisors
Smart Card Reader
Printer

Bar Code Scanner

Motor Control

Digital Power
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2 FEATURES

2.1 NuMicro® M451 Features
®Core

- ARM® Cortex®-M4F core running up to 72 MHz

- Supports DSP extension with hardware divider

- Supports IEEE 754 compliant Floating-point Unit (FPU)

- Supports Memory Protection Unit (MPU)

- One 24-bit system timer

- Supports Low Power Sleep mode by WFI and WFE instructions

- Single-cycle 32-bit hardware multiplier

- Supports programmable 16 level priorities of Nested Vectored Interrupt Controller
(NVIC)

- Supports programmable mask-able interrupts

® Built-in LDO for wide operating voltage ranged from 2.5V to 5.5V
® Flash Memory

- Supports 40/72/128/256 KB application ROM (APROM)

- Supports 4 KB Flash for loader (LDROM)

- Supports Data Flash with configurable memory size

- Supports In-System-Programming (ISP), In-Application-Programming (IAP) update
embedded flash memory
Supports 2 KB page erase for all embedded flash

® SRAM Memory

- 32/16 KB embedded SRAM

- 16/8 KB with hardware parity check

- Supports byte-, half-word- and word-access

- Supports exception (NMI) generated once a parity check error occurs
Supports PDMA mode

® PDMA (Peripheral DMA)

- Supports 12/8 independent configurable channels for automatic data transfer between
memories and peripherals

- Supports Normal and Scatter-Gather Transfer modes

- Supports two types of priorities modes: Fixed-priority and Round-robin modes

- Supports byte-, half-word- and word-access

- Auto increment of the source and destination address

- Supports single and burst transfer type

® Clock Control

- Built-in 22.1184 MHz internal high speed RC oscillator (HIRC) for system operation
(variation < 2% at -40°C ~ +105°C)

- Built-in 10 kHz internal low speed RC oscillator (LIRC) for Watchdog Timer and wake-
up operation

- Built-in 4~20 MHz external high speed crystal oscillator (HXT) for precise timing
operation

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

- Supports one PLL up to 144 MHz for high performance system operation, sourced
from HIRC and HXT

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

- Supports exception (NMI) generated once a clock failure detected
Supports clock output

®GPIO
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®\Watch

Four 1/0 modes
TTL/Schmitt trigger input selectable
I/0 pin configured as interrupt source with edge/level trigger setting
Supports high driver and high sink current I/0O (up to 20 mA at 5V)
Supports software selectable slew rate control
Supports 5V-tolerance function for following pins
¢ PAO-~PA15 PC.0~PC.7,PC.9~PC.15, PD.5 ~PD.8, PD.10 ~ PD.15, PE.O
~ PE.14, PF.2, PF.5 ~ PF.6 (M45xG/M45xE Only)
¢ PAO-~PA.15,PB.14 ~ PB.14, PC.0 ~ PC.8, PC.10 ~ PC.13, PD.4 ~ PD.7,
PD.12 ~ PD.15, PE.O ~ PE.1, PE.3 ~ PE.5, PE.8 ~ PE.13, PF.2, PF.5 ~ PF.7
(M45xD/M45xC Only)
Supports up to 85/55/42 GPIOs for LQFP100/64/48 respectively

Supports 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit prescale counter
Independent clock source for each timer

Provides One-shot, Periodic, Toggle and Continuous Counting operation modes
Supports event counting function to count the event from external pin

Supports input capture function to capture or reset counter value

dog Timer

Supports multiple clock sources from LIRC (default selection), HCLK/2048 and LXT
8 selectable time-out period from 1.6ms ~ 26.0sec (depending on clock source)
Able to wake up from Power-down or Idle mode

Interrupt or reset selectable on watchdog time-out

®\Window Watchdog Timer

May. 4, 2018

Supports multiple clock sources from HCLK/2048 (default selection) and LIRC
Window set by 6-bit counter with 11-bit prescale

Able to wake up from Power-down or Idle mode

Interrupt or reset selectable on time-out

Supports external power pin V gat

Supports software compensation by setting frequency compensate register (FCR)
Supports RTC counter (second, minute, hour) and calendar counter (day, month, year)
Supports Alarm registers (second, minute, hour, day, month, year)

Selectable 12-hour or 24-hour mode

Automatic leap year recognition

Supports periodic time tick interrupt with 8 period options 1/128, 1/64, 1/32, 1/16, 1/8,
1/4, 1/2 and 1 second

Supports wake-up function

Supports 80 bytes spare registers

Programmable spare register erase function

Supports 32KHz Oscillator gain control

Supports tamper detection function

Supports up to 12 independent PWM outputs with 16-bit resolution

Supports maximum clock frequency up to 144MHz

Supports 12-bit clock prescale

Supports one-shot or auto-reload counter operation mode

Supports up, down or up-down PWM counter type

Supports synchronous function

Supports dead time with maximum divided 12-bit prescale

Supports brake function source from pin, comparator output and system safety events
Supports PWM auto recovery function after brake condition removed
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Supports mask function and tri-state output for each PWM pin

Supports PWM events interrupt

Supports trigger EADC/DAC start conversion

Supports up to 12 independent input capture channels with rising/falling capture and
with counter reload option

Supports capture counter with 16-bit resolution

Supports capture interrupt

Supports capture PDMA mode

Supports up to four UARTs — UARTO, UART1, UART2 and UART3
Supports 16-byte FIFOs with programmable level trigger

Supports auto flow control (CTS and RTS)

Supports IrDA (SIR) function

Supports RS-485 9-bit mode and direction control

UARTO and UART1 support LIN function

Programmable baud-rate generator up to 1/16 system clock
Supports wake-up function

Supports PDMA mode

® Smart Card Interface

® SP|

One set of ISO-7816-3 port

Compliant to ISO-7816-3 T=0, T=1

Separate receive / transmit 4 bytes entry FIFO for data payloads

Programmable transmission clock frequency

Programmable receiver buffer trigger level

Programmable guard time selection (11 ETU ~ 266 ETU)

A 24-bit and two 8 bit time-out counters for Answer to Request (ATR) and waiting times
processing

Supports auto inverse convention function

Supports stop clock level and clock stop (clock keep) function

Supports transmitter and receiver error retry and error limit function

Supports hardware activation/deactivation sequence process

Supports hardware warm reset sequence process

Supports hardware auto deactivation sequence when detect the card is removal
Supports UART function

Supports one set of SPI Quad controller — SPI0

Supports Master or Slave mode operation

Supports 2-bit Transfer mode

Supports Dual and Quad I/O Transfer mode

Configurable bit length of a transfer word from 8 to 32-bit

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

Supports the byte reorder function

Supports Byte or Word Suspend mode

Supports PDMA mode

Supports 3-wired, no slave select signal, bi-direction interface
Master up to 32 MHz, and Slave up to 16 MHz (when chip works at Vpp = 5V)

® SPI/ I’S
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Supports up to two sets of SPI controllers — SPI1 and SPI2
Supports Master or Slave mode operation

Configurable bit length of a transfer word from 8 to 32-bit
Provides separate 4-level depth transmit and receive FIFO buffers
Supports MSB first or LSB first transfer sequence
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- Supports the byte reorder function

- Supports Byte or Word Suspend mode

- Supports 3-wire, no slave select signal, bi-direction interface

- Master mode up to 32 MHz and Slave mode up to 16 MHz (when chip works at Vpp =
5V)

- Supports up to two sets of I°S by SPI controllers — SPI1 and SPI2

- Interface with external audio CODEC

- Supports Master and Slave mode

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

- Supports mono and stereo audio data

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

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

- Generates interrupt requests when buffer levels cross a programmable boundary

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

- Supports up to two sets of I°C devices

- Supports Master/Slave mode

- Bidirectional data transfer between masters and slaves

- Multi-master bus (no central master)

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

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

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

- Programmable clocks allow versatile rate control

- Supports multiple address recognition (four slave address with mask option)

- Supports SMBus and PMBus

- Supports speed up to 1Mbps

Supports multi-address Power-down wake-up function

®CAN 2.0

- Supports up to one set of CAN controller

- Supports CAN protocol version 2.0 part A and B

- Bitrates up to 1M bit/s

- Each supports 32 Message Objects

- Each Message Object has its own identifier mask

- Programmable FIFO mode (concatenation of Message Object)

- Supports interrupts

- Disabled Automatic Re-transmission mode for Time Triggered CAN applications
Supports power-down wake-up function

O USB 2.0 FS Controller

- Supports one set of USB 2.0 FS OTG (M45xG/M45xE Only)
- FS Host compatible with Open HCI 1.0 specification (M45xG/M45xE Only)
- Compliant to USB specification version 2.0
- OTG compliant with USB OTG Supplement 1.3 (M45xG/M45xE Only)
- On-chip USB Transceiver
- Supports Control, Bulk In/Out, Interrupt and Isochronous transfers
- Auto suspend function when no bus signaling for 3 ms
- Provides 8 programmable endpoints
- Supports 512 Bytes internal SRAM as USB buffer
- Provides remote wake-up capability
- On-chip 5V to 3.3V LDO for USB PHY
o EB|
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- Supports two dedicated external chip select pins for each memory block

- Supports accessible space up to 1 MB for each bank, actually external addressable
space is dependent on package pin out

- Supports 8-/16-bit data width

- Supports byte write in 16-bit data width mode

- Supports PDMA mode

- Supports Address/Data multiplexed Mode

- Supports Timing parameters individual adjustment for each memory block

- Analog input voltage range: 0~ Vggr (Max to AVpp)

- Supports single 12-bit SAR ADC conversion

- 12-bit resolution and 10-bit accuracy is guaranteed

- Up to IMSPS conversion rate at 5.0V

- Upto 16 external single-ended analog input channels

- Up to 8 differential analog input pairs

- Supports single ADC interrupt

- Supports external Vrgr pin

- Support internal reference voltages from Band-gap and Voltage divider

- An A/D conversion can be triggered by Software enable, External pin, Timer 0~3
overflow pulse trigger and PWM trigger

- Supports 3 internal channels for Vgat, band-gap VBG input and Temperature sensor

input

Supports PDMA transfer

- Supports a 12-bit voltage type DAC

- Rail to rail settle time 8us

- External reference voltage Vrer

- Max. output voltage AVpp -0.2V at buffer mode

- Conversion started by software enable or PDMA trigger
- Supports PDMA mode

® Analog Comparator

- Up to two rail-to-rail analog comparators
- Supports a multiplexed I/O pin at positive node.
- Supports I/O pins, band-gap, Voltage divider and DAC output at negative node
- Supports programmable speed and power consumption
- Interrupts generated when compare results change (Interrupt event condition is
programmable)
- Supports Power-down Wake-up
- Supports triggers for break events and cycle-by-cycle control for PWM
® Cyclic Redundancy Calculation Unit
- Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and CRC-32
- Programmable initial 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

- Interrupt generated once checksum error occurs
@ \/oltage Adjustable Interface

- Supports user Configurable 1.8~5.5V I/O Interface with a dedicated power input (Vppio)
- Supports UART1, SPI0, SPI1, I°C1 or I°CO interface

® Supports 96-bit Unique 1D (UID)
® Supports 128-bit Unique Customer ID (UCID)
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® One built-in temperature sensor with 1°C resolution
@ Brown-out detector

- With4levels: 4.4V/3.7VI27V/22V
- Supports Brown-out Interrupt and Reset option
®| ow Voltage Reset

- Threshold voltage levels: 2.0 V
® Operating Temperature: -40°C~105C

® Packages

- All Green package (RoHS)

- LQFP 100-pin (14mm x 14mm)
- LQFP 64-pin (10mm x 10mm)
- LQFP 64-pin (7mm x 7mm)

- LQFP 48-pin (7mm x 7mm)

Note:
*1: For optional part numbers which support CAN

*2: For optional part numbers which support USB
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3 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

EBI External Bus Interface

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 22.1184 MHz Internal High Speed RC Oscillator
HXT 4~20 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

QEI Quadrature Encoder Interface

SD Secure Digital

SPI Serial Peripheral Interface
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SPS Samples per Second

TDES Triple Data Encryption Standard

TMR Timer Controller

UART Universal Asynchronous Receiver/Transmitter
UCID Unigue Customer ID

uUsB Universal Serial Bus

WDT Watchdog Timer

WWDT Window Watchdog Timer

Table 3-1 List of Abbreviations

May. 4, 2018 Page 28 of 1006 Rev.2.08



NnUvoToN M451
=

4 PARTS INFORMATION LIST AND PIN CONFIGURATION
4.1 NuMicro® M451 Selection Guide

4.1.1 NuMicro® M451 Naming Rule

ARM-Based
32-bit Microcontroller

M45 X-X X X

CPU Core
Corte®-M4
Temperature
. E: -40°C ~ +105°C
Function

1 :Base Series

1M : Series (M051 Pin Compatible) Reserved
2 :USB Series
3 :CAN (CAN + USB) Series
SRAM Size
3: 16KB
6: 32KB
Package Type
L: LQFP 48 7x7mm I;IgfthI;!OM
S: LQFP 64 7x7 :
R: LgFP 64 1(;( 1rr(1)m D: 72KB
' oLmm E: 128KB
V: LQFP 100 14x14mm G: 256KB

Figure 4.1-1 NuMicro® M451 Selection Code

In this document, M45xG means the part numbers which include 256 KB flash, M45xXE means the part
numbers which include 128 KB flash, M45xD means the part numbers which include 72 KB flash,
M45xC means the part numbers which include 40 KB flash.
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4.1.2 NuMicro® M451 Base Series Selection Guide

s -

5 _ 13 Connectivity = = = o
= ol 2% . p sla|@ < g
s |5 138 2| &, 8 e|82|2|2|2|8|E8|8]| &
» z cX| = = T *_ 00 T O P4 = = o a 3 @ w = Q
5 glex|3 FLEIRE S| S| S| 3 219218 | &

& = (2 > 8 S o < 9

(] =

LQFP
M451LGBAE| 256 | 32 | 4 | 39 | 4 |3+1]| 1 3 2 - 2 2 - l12] 2 N o|8ch| NV o
LQFP
M451LE6AE[ 128 | 32 | 4 | 39 | 4 |3+1| 1 3 2 - 2 2 - |12 2 N o|8ch| NV 18
LQFP
M451RG6AE| 256 | 32 4 53| 4 |4+1 ]| 1 3 2 - 2 2 - | 12 2 N |12-ch| N N &4
LQFP
M451REBAE| 128 | 32 | 4 | 53 | 4 |4+1| 1 3 2 - 2 2 - l12] 2 N |12-ch| NV &4
LQFP
M451VGBAE| 256 | 32 | 4 | 85 | 4 |4+1| 1 3 2 - 2 2 - |12 2 v |16-ch| N Y 100
LQFP
M451VEGAE| 128 | 32 | 4 [ 85 | 4 |4+1 ]| 1 3 2 - 2 2 - l12] 2 N |16-ch| NV 100
LQFP
M451LD3AE| 72 | 16 | 4 | 39 | 4 |4+1]| 1 2 2 - 2 1 - |12 2 N |10-ch| N Y 18
LQFP
M451LC3AE| 40 | 16 | 4 | 39 | 4 |4+1]| 1 2 2 - 2 1 - |12 2 N |10-ch| N Y 18
LQFP
M451RD3AE| 72 | 16 | 4 | 53 | 4 |4+1| 1 2 2 - 2 1 - |12 2 N |16-ch| NV &4
LQFP
M451RC3AE| 40 | 16 | 4 | 53 | 4 |4+1| 1 2 2 - 2 1 - |12 2 v |16-ch| N Y &4

*Marked in this table (4+1) means 4 UART + 1 SC UART
*SC (ISO-7816) supports full duplex UART mode
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4.1.3 NuMicro® M451M Series (M051 Pin Compatible) Selection Guide

= —
5 | -3 Connectivity sl = = o
o o Q| g @ o < o
E |1 S |sal ol 8], & wlels|old|d]loflzlz]| 8
z sl IR =E|Es8lalolzlz|T |82 2|S|S|E(E|2] S
s | 2f&|[s 185 | =53 2128 5| &
3 | o 5 =) 2 s 3|=< o
M451'\éLG6A 56| 32| a4 a2 a sl a2 ~]22]|~-2|2]v]oen|-|~v]v L?lgp
M451'\éLE6A we|32 | a|lalalaal szl -|2]2|~-1w2|l2] v oen|-|v]|v ngp
M451'\é"D3A 7216 | afa2| aaa| sl 22| ~]22]|~-2|2]|v o -]~ LagP
M451'\£L03A 40 | 16| 4 | 42| 4 |4a+1| 1 2 2 - 2 1 - l12| 2 N fazeh| - | VWY Lagp
M451'\éSD3A 72| 16| 4 |55 4 [4+1| 1 2|2 ~12 1| - 12 2| |23ch - | V|V L6Q4F*P
MASIMSCIA w0 [ 16 | 4 |55 [ a Jars| 2 | 2 [ 2 |~ [ 2| 2|~ a2|2 |V fsen| ~ [ ][I

*Marked in this table (4+1) means 4 UART + 1 SC UART
*SC (1ISO-7816) supports full duplex UART mode
*Package dimension of LQFP64 of M451M series is 7x7x1.4 mm footprint 2.0mm
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4.1.4 NuMicro® M452 USB Series Selection Guide

s -

5 | -3 Connectivity s | o = o
s g 2|2 - I S|lo|m <l g
s | =|=[28l 2|l 8. _ el8l2]1212|2|la]|B]| ¢
O A - - B R A R - I 1T lelels]t] |58

& L9 la =] 2 © glo| < Q

(] =

LQFP
M452LGBAE| 256 | 32 | 4 | 34 | 4 |3+1] 1 3 2 - 2 1 |oTG| 10 | 2 No[8ch| N | V] Y o
LQFP
M452LEBAE| 128 | 32 | 4 | 34 | 4 |3+1| 1 3 2 - 2 1 |oTg| 10 | 2 N |8ch| N o
LQFP
M452RG6AE| 256 | 32 | 4 | 48 | 4 |4+1]| 1 3 2 - 2 2 |otg| 12 | 2 N of2en| N VY 9
LQFP
M452REBAE| 128 | 32 | 4 | 48 | 4 |4+1]| 1 3 2 - 2 2 |otg| 12 | 2 Nof12en| N VY &4
LQFP
M452VGEAE| 256 | 32 | 4 | 80 | 4 |4+1| 1 3 2 - 2 2 o1l 12 | 2 N f12eh) V| VY 100
LQFP
|Mas2vE6AE| 128 | 32 | 4 | 80 | 4 |4+1| 1 3 2 - 2 2 |otg| 12 | 2 Nofa2en| N VY 100
Mas2LD3AE| 72 | 16 | 4 | 35| 4 |ava| 2 | 2 2| -] 2] 1 D'“;"'C 0] 2 |~ [woen] v |V Lagp
IMasaicane| a0 |16 | 4 |35 a faa| 2 | 2 2|~ 2] 1 D‘Z"'C w0 2| v |woen] vV~ LagP
Mas2RD3AE| 72 | 16 | 4 |49 | 4 Javr| 2 | 2| 2| - 2|1 D'“;"'C 12| 2| N [een] v | V|V "%ZP

*Marked in this table (4+1) means 4 UART + 1 SC UART
*SC (1ISO-7816) supports full duplex UART mode
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4.1.5 NuMicro®M453 CAN Series (CAN+USB) Selection Guide

s w
5 | -3 Connectivity S = o
= 2| 2|z S|lo|m < |2
X ==, LA - ~—~ E 1 1 —_ —_
2 |=|z|38 2| EleluBlalolzlzl2lBlE|5|E|E|0 0|2
O A - - B R A - I 1T lelels]t] |58
& L9 la =] 2 © glo| < Q
(] =
LQFP
M453LGBAE| 256 | 32 | 4 | 34 | 4 |3+1] 1 3 2 V 2 2 ot 10| 2 1 |8ch| v | v | ¥ 18
LQFP
M453LEGAE| 128 | 32 | 4 | 34 | 4 |3+1| 1 3 2 v 2 2 |lotg| 10 | 2 1 |8ch| N o
LQFP
M453RG6AE| 256 | 32 | 4 | 48 | 4 |4+1]| 1 3 2 \ 2 2 |otg| 12 | 2 1 |12ch| v | v | &4
LQFP
MA453REGAE| 128 | 32 | 4 | 48 | 4 |4+1] 1 3 2 N 2 2 o1l 12 | 2 1 |12ch] v | ¥ | V &4
LQFP
M453VGBAE| 256 | 32 | 4 | 80 | 4 [4+1]| 1 3 2 N 2 2 o1l 12 | 2 1 |16ch| v | v | 100
LQFP
|Ma53vEGAE| 128 | 32 | 4 | 80 | 4 |4+1| 1 3 2 \ 2 2 |otg| 12 | 2 1 |16ch| v | v | 100
Mas3LD3AE| 72 | 16 | 4 | 35| 4 [ava| 2 | 2| 2| V]| 2] 1 D‘Z"'C 10 2| 1 [woen] v ||~ L(ﬁgp
ImasaLcaae| a0 | 16| 4 [a5| a4 |asa| 2 | 22| v | 2] 12 D‘Z"'C 0] 2| 1 |woceh| v [V~ L?lgp
Mas3RD3AE| 72 | 16 | 4 |49 | 4 Jarr| 2 | 2| 2|~ 2|12 Dee"'c 12| 2| 1 |een] v | V|V L%ZP
MasavD3AE| 72 | 16| 4 [ 72| a a2 | 2l 2| V] 2] 1 Dee"'c 2| 2|1 || vV L%'BP

*Marked in this table (4+1) means 4 UART + 1 SC UART
*SC (ISO-7816) supports full duplex UART mode
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4.2 Pin Configuration

4.2.1 NuMicro®M451 Base Series LQFP48 Pin Diagram
Corresponding Part Number: M451LG6AE, M451LE6AE, M451LD3AE, M451LC3AE

= X
5000 ~~8&8 0
SsSss2°92
a0 0 0 > > O O
sy 52288
@ = = — - Q ©© & 1§ N © 1
8w o w owowuwweo@ooo
> o T o T o T o T o T o T T o T N s o
A0 0O rriri
O N < O N — O OO 0 I~ O 1
N MO MO O O O O N N N N N
PA.3 []37 24[] PE.O
PA.2 []38 23[] PC4
PA.1 []39 22[] PC.3
PA.O []40 21[] PC.2
Voo []41 20[] PCA1
AVpp []42 ) 19[] PC.0
LQFP 48-pin
Vrer []43 18] LDO_CAP
PB.0 []44 17[] Vss
PB.1 [45 16[] PF.4/XT1_IN
PB.2 [46 15[] PF.3/XT1_OUT
PB.3 [47 14[] PD.7
PB4 []48 () 13[] PF.2
HEEEpEEEEEEEEEEEEE
Lo~ Qo gm No Eo -
o
sPEuezeoR ft
o 5 Z
< o Nl
| ™
% x
x

Figure 4.2-1 NuMicro® M451 Base Series LQFP 48-pin Diagram

May. 4, 2018 Page 34 of 1006 Rev.2.08



NnUvoToN M451
P

4.2.2 NuMicro® M451 Base Series LQFP64 Pin Diagram
Corresponding Part Number: MA51RG6AE, M451REGAE, M451RD3AE, M451RC3AE

= X
6388606 =~ 8 o
Ssss22 w
242233 [SINS)
o ® & I & 2 2 = =
9d A4 4 d9 5 ® TN T mN QW
8w owowouwuww<<< <Ll OO0
B o T o T o T o T o T o T T o I T o I o s N N e
mininininininininininininininEn
O N O O ¥ MO N 4 O O 0 N O W S M
g Y T T T TTTTOO MO MO MmN M
PA.3 []49 32[] PE.O
PA.2 []50 31[] PC.4
PA.1 []51 30[] PC.3
PA.O []52 29[] PC.2
Vss []53 28[] PC.1
Voo []54 27[] PC.O
AVpp []55 26[] LDO_CAP
Veer []56 . 257 Voo
LQFP 64-pin
PB.0 []57 24 Vss
PB.1 []58 23[] PF.4/IXT1_IN
PB.2 []59 22[7] PF.3/XT1_OUT
PB.3 []60 21[] PD.7
PB.4 [|61 20[] PD.15
PB.8 []62 19[] PD.14
PB.11 63 18[] PD.13
PB12 [J6a () 17[] PD.12
O = N M < 1 ©
— N MO < 1D O ~ 0 0O A A A A A A -
OO0 googg
MW o~ E 9 g® o dN® S oy
. o
s E R EfzEEEeE@ e a
o w = =
o E 2
< O NI
o 2
™
x

Figure 4.2-2 NuMicro® M451 Base Series LQFP 64-pin Diagram

May. 4, 2018 Page 35 of 1006 Rev.2.08



NnUvoToN M451
P

4.2.3 NuMicro® M451 Base Series LQFP100 Pin Diagram
Corresponding Part Number: M451VG6AE, M451VEGAE

E X
68868 &= 3o
Ssss5228 o
222232 o 0
P R R B =T == - o = =
R s s B SR ST 0O N ©H A0 Q& nw s NQo
8w w owowwwuw 88 << U< << <L wuwo o
> o o oo ao o0 >>000000000000000
OO0O0O0O0O0O00O00O000000000000000M0
nw <+ M N 4 O O 0 K~ © 1 ¥ M o 4 O O 0 K~ © 1 S M o
N N MMM MM O O O O© O© © © © © © 1 1 WL W WO v Wuw nw w
PE.7 []76 50[] PC.5
PC.15 []77 49[7] PE.O
PE.2 78 48[7] PC.4
PA.3 []79 47[] PC.3
PA.2 []80 46[] PC.2
PA.1 []81 457 PC.1
PA.O []82 44[7] PC.0
PA.12 83 43[7] PC.14
PA.13 [|84 42[] PC.13
PA.14 85 41[7] PC.12
PA.15 [|86 40[] PC.11
Vss []87 39[] PC.10
Voo []88 LQFP 100-pin 38[] PC.9
AVpp []89 37[] LDO_CAP
Vrer []90 36[] Voo
PB.0 []91 35[] Vss
PB.1 []92 34[] PF.4IXT1_IN
PB.2 93 33[7] PF.3/XT1_OUT
PB.3 []94 32[] PD.7
PB.4 95 31[7] PD.15
PB.8 []96 30[] PD.14
PB.9 []97 29[] PD.13
PB.10 []98 28[] PD.12
PB.11 []99 27[] PD.11
PB.12 lOOO 26[] PD.10
O 4 N M ¥ 1D © ~~ 0 0O O 4 N M < W
4 N MO < D © ~ 0 O 4 A4 A A A d A4 4 4 4 N N N N N
oo dugunbouoyguogyguuooygogg
QT YL eOnNEQ 832 2@ R dNnYn Mo o odN
T g gd W >SSSJdo0oo00o00o0ouWd @ wowow
o0 oaaoa P a < fidaaoaaaaaooaa > oo
een 4 E 2
c 2 =
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o 2
o
x

Figure 4.2-3 NuMicro® M451 Base Series LQFP 100-pin Diagram
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4.2.4 NuMicro® M451M Series (M051 Pin Compatible) LQFP48 Pin Diagram
Corresponding Part Number: MA51MLGG6AE, M451MLEGAE, M451MLD3AE,

M451MLC3AE
X
DI ol
W
Q9
<4 Y 1y QN & |y T N QI
W< < & <0 wwd oo
[ T o I o IR o T o T o o o e s T s
OO0 mMmn
© N I MO0 N 4 O O 0 N~ O
Mm MO O O O 6O O N N N N N
PA.3 []37 24[] PE.O
PA.2 []38 23[] PC.4
PA.1 []39 22[] PC3
PA.0 []40 21[] PC.2
Voo []41 20[] PC.1
AVpp []42 . 19[] PC.O
LQFP 48-pin
PB.0 []43 18[] LDO_CAP
PB.1 [|44 17[7] Vss
PB.2 []45 16[] PF.4/XT1_IN
PB.3 [|46 15[ PF.3/XT1_OUT
PB.4 [|47 14[] PD.7
B8 [Ja8 () 13[] PD.6
— N M < IO © N~ 00 O 3 : ﬁ
oo ogg
w O~ Qo g N O
o dodao>0a0040a40u
o o o nl o < oo o o o
©
c

Figure 4.2-4 NuMicro® M451M Base Series (Pin Compatible with M051) LQFP 48-pin Diagram
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4.25 NuMicro® M451M Series (M058S Pin Compatible) LQFP64 Pin Diagram
Corresponding Part Number: M451MSD3AE, M451MSC3AE
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AO0O0M000M0000Mrrrirm
W N~ O D < MO AN 4 O O 0N~ O 0 < M
< S T T YT T OO MMM m
PA.3 []49 32[] PE.O
PA.2 []50 31[] PC4
PA.1 []51 30[] PC.3
PA.0 []52 29[] PC.2
Vss []53 28] PC.1
Voo []54 27[] PC.0
AVpp []55 26[] PC.13
Veer []56 . 25[] PC.12
LQFP 64-pin
PB.14 [|57 24[] PC.11
PB.13 [|58 23[] PC.10
PB.0 [[59 22[7] LDO_CAP
PB.1 []60 21[] Voo
PB.2 []61 20[] Vss
PB.3 [|62 19[] PF.4/XT1_IN
PB.4 []63 18[] PF.3/XT1_OUT
PB.8 []64 () 17[] PD.7
O 1 N M < 1 ©
A N MO < IO O© ~ 0 0O Ad A A A A A -
HjEEEpEEEEEEEEEE RN EEEEE
n © N 9O g Q @ 0 A N MY ;0 M Q
o dd il o>000404000dadcuag
o o o 0l {2 T Y o T o W o T o T o T o T o O a W o B W
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Figure 4.2-5 NuMicro® M451M Base Series (Pin Compatible with M058S) LQFP 64-pin Diagram
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4.2.6 NuMicro® M452 USB Series LQFP48 Pin Diagram
Corresponding Part Number: M452L G6AE, M452L EGAE

o
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a 8 22202199
Soga® 223248
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n O 0 0V A W W w ww w
D D DO DO DO >0 a0 o0 o0 o
minEnininEnininEninEnin|
© I ¥ O N — O OO 0 I~ O W
N M O O O O O N N N N N
PA.3 []37 24[] PE.O
PA.2 []38 23[] PC.4
PA.1 []39 22[] PC.3
PA.0 []40 21[] PC.2
Voo [[41 20[] PC.1
AVpp []42 . 19[] PC.0
LQFP 48-pin
Vrer []43 18] LDO_CAP
PB.0 []44 17[] Vss
PB.1 []45 16[] PF.4/XT1_IN
PB.2 []46 15[] PF.3/XT1_OUT
PB.3 [47 14[] PD.7
PB4 48 () 13[] PF.2
- Nt 0wo~N®©oo 2= N
oo gd
IR T S BRI S R
o
eEEBozo0Ffyg
o E =
< o NI
| ™
% X
x

Figure 4.2-6 NuMicro® M451 USB Series LQFP 48-pin Diagram (M452LG/M452LE Device Only)
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Corresponding Part Number: M452L D3AE, M452L C3AE

o
R
o —_~— =z X
a 8 2220219¢9
a + . o > >3 3w
> O|D\>|05N:5gg
o N omomm 8o, 6 1
W w n n v W w wwww
Do DD DO >0o0oo0 00
OO00O00O000M00MmMr
© I ¥ O N — O O 0 I~ O W
N M O O O O O N N N N N
PA.3 []37 24 PE.O
PA.2 []38 23] PC.4
PA.1 []39 22[] PC3
PA.0 []40 21[] PC.2
Voo [[41 20[] PC.1
AVpp [42 . 19[] PC.0
LQFP 48-pin
Vrer []43 18] LDO_CAP
PB.0 []44 17[] Vss
PB.1 []45 16[] PF.4/XT1_IN
PB.2 []46 15[] PF.3/XT1_OUT
PB.3 []47 14[] PD.7
PB.4 []48 O 13[] PF.2
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Figure 4.2-7 NuMicro® M451 USB Series LQFP 48-pin Diagram (M452LD/M452LC Device Only)
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4.2.7 NuMicro® M452 USB Series LQFP64 Pin Diagram
Corresponding Part Number: M452RG6AE, M452REGAE

o
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PA.3 []49 32[] PC.5
PA.2 []50 31[] PC4
PA.1 |51 30[] PC.3
PA.O |52 29[ ] PC.2
Vss []53 28] PC.1
Voo []54 27[] PC.O
AVpp []55 26[] LDO_CAP
Veer [56 . 25[] Voo
LQFP 64-pin
PB.0 [|57 24[7] Vss
PB.1 [|58 23[] PF.4/XT1_IN
PB.2 []59 22[7] PF.3/XT1_OUT
PB.3 [|60 21[] PD.7
PB.4 []61 20[] PD.15
PB.8 []62 19[] PD.14
PB.11 []63 18] PD.13
PB.12 [J64 () 17[] PD.12
AN mswo~onoadY83ISBY
OO0 ooon
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Figure 4.2-8 NuMicro® M451 USB Series LQFP 64-pin Diagram (M452RG/M452RE Device Only)
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Corresponding Part Number:M452RD3AE

o
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PA.3 []49 32[] PC5
PA.2 []50 31[] PC.4
PA.1 []51 30[] PC3
PA.0 []52 29[ PC.2
Vss []53 28[] PC.1
Voo []54 27[] PC.0
AVpp []55 26[] LDO_CAP
VREF I:56 . 25:‘ VDD
LQFP 64-pin
PB.0 []57 24[7] Vss
PB.1 []58 23[7] PF.4/XT1_IN
PB.2 []59 22[7] PF.3/XT1_OUT
PB.3 []60 21[] PD.7
PB.4 []61 20[] PD.15
PB.8 []62 19[] PD.14
PB.11 []63 18[] PD.13
PB.12 [J64 () 17[] PD.12
O ~ N MO ¥ 1 ©
— N ™M <t 1D O N 0 O+ +— +— — v~ v
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Figure 4.2-9 NuMicro® M451 USB Series LQFP 64-pin Diagram (M452RD Device Only)
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4.2.8 NuMicro® M452 USB Series LQFP100 Pin Diagram
Corresponding Part Number: M452VG6AE, M452VEGAE

= x
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N N MMM OO O O O©C O O© ©O O © O W WL W O W WO u Ww
USB_ID []76 50[] PC.5
USB_VDD33_CAP []77 49[] PE.O
PE.2 []|78 48[] PC.4
PA.3 [|79 47[] PC.3
PA.2 [|80 46[] PC.2
PA.1 []81 45[] PC.1
PAO []82 44[7] PC.O
PA.12 []83 43[] PC.14
PA.13 []84 42[7] PC.13
PA.14 []85 41[] PC.12
PA.15 [|86 40[] PC.11
Vss []87 39[] PC.10
Voo (]88 LQFP 100-pin 38[] pco
AVpp []89 37[] LDO_CAP
Verer []90 36[ ] Voo
PB.0 []91 35[] Vss
PB.1 [92 34[] PF.4/XT1_IN
PB.2 []93 33[] PF.3/XT1_OUT
PB.3 [|94 32[] PD.7
PB.4 [|95 31[] PD.15
PB.8 [|96 30[] PD.14
PB.9 [97 29[ PD.13
PB.10 []98 28[] PD.12
PB.11 []99 27[] PD.11
PB.12 ElOOO 26[] PD.10
O = N M < 1D © N~ 0 O O 4 N M < W
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Figure 4.2-10 NuMicro® M451 USB Series LQFP 100-pin Diagram (M452VG/M452VE Device Only)
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4.2.9 NuMicro®M453 CAN Series (CAN+USB) LQFP48 Pin Diagram
Corresponding Part Number: M453LG6AE, M453LEGAE

o
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PA.3 []37 24[] PE.O
PA.2 []38 23[] PC.4
PA.1 []39 22[] PC.3
PA.0 []40 21[] PC.2
Voo [[41 20[] PC.1
AVpp []42 . 19[] PC.0
LQFP 48-pin
Vrer []43 18] LDO_CAP
PB.0 []44 17[] Vss
PB.1 []45 16[] PF.4/XT1_IN
PB.2 []46 15[] PF.3/XT1_OUT
PB.3 [47 14[] PD.7
PB4 48 () 13[] PF.2
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Figure 4.2-11 NuMicro® M451 CAN Series (CAN+USB) LQFP 48-pin Diagram (M453LG/M453LE
Device Only)
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Corresponding Part Number: M453LD3AE, M453LC3AE

o
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o —_~— =z X
a 8 2220219¢9
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PA.3 []37 24 PE.O
PA.2 []38 23] PC.4
PA.1 []39 22[] PC3
PA.0 []40 21[] PC.2
Voo [[41 20[] PC.1
AVpp [42 . 19[] PC.0
LQFP 48-pin
Vrer []43 18] LDO_CAP
PB.0 []44 17[] Vss
PB.1 []45 16[] PF.4/XT1_IN
PB.2 []46 15[] PF.3/XT1_OUT
PB.3 []47 14[] PD.7
PB.4 []48 O 13[] PF.2
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Figure 4.2-12 NuMicro® M451 CAN Series (CAN+USB) LQFP 48-pin Diagram (M453LD/M453LC
Device Only)
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4.2.10 NuMicro® M453 CAN Series (CAN+USB) LQFP64 Pin Diagram
Corresponding Part Number: MA453RG6AE, M453REGAE
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PA.3 [49 32[] PC5
PA.2 []50 31[] PC.4
PA.1 []51 30[] PC.3
PA.0 []52 29[ PC.2
Vss []53 28[] PC.1
Voo []54 27[] PC.0
AVpp []55 26[] LDO_CAP
VREF I:56 . 25:‘ VDD
LQFP 64-pin
PB.0 []57 24[7] Vss
PB.1 []58 23[7] PF.4/XT1_IN
PB.2 []59 22[7] PF.3/XT1_OUT
PB.3 []60 21[] PD.7
PB.4 []61 20[] PD.15
PB.8 []62 19[] PD.14
PB.11 []63 18(] PD13
PB.12 [J64 () 17[] PD.12
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Figure 4.2-13 NuMicro® M451 CAN Series (CAN+USB) LQFP 64-pin Diagram (M453RG/M453RE
Device Only)
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Corresponding Part Number: M453RD3AE
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PA.3 []49 32[] PC5
PA.2 []50 31[] PC.4
PA.1 []51 30[] PC3
PA.0 []52 29[ PC.2
Vss []53 28[] PC.1
Voo []54 27[] PC.0
AVpp []55 26[] LDO_CAP
VREF I:56 . 25:‘ VDD
LQFP 64-pin
PB.0 []57 24[7] Vss
PB.1 []58 23[7] PF.4/XT1_IN
PB.2 []59 22[7] PF.3/XT1_OUT
PB.3 []60 21[] PD.7
PB.4 []61 20[] PD.15
PB.8 []62 19[] PD.14
PB.11 []63 18[] PD.13
PB.12 [J64 () 17[] PD.12
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Figure 4.2-14 NuMicro® M451 CAN Series (CAN+USB) LQFP 64-pin Diagram (M453RD Device Only)
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4.2.11 NuMicro® M453 CAN Series (CAN+USB) LQFP100 Pin Diagram
Corresponding Part Number: M453VG6AE, M453VEGAE
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USB_ID []76 50[] PC.5
USB_VDD33_CAP []77 49[] PE.O
PE.2 []|78 48[] PC.4
PA.3 [|79 47[] PC.3
PA.2 [|80 46[] PC.2
PA.1 []81 45[] PC.1
PAO []82 44[7] PC.O
PA.12 []83 43[] PC.14
PA.13 []84 42[7] PC.13
PA.14 []85 41[] PC.12
PA.15 [|86 40[] PC.11
Vss []87 39[] PC.10
Voo (]88 LQFP 100-pin 38[] pco
AVpp []89 37[] LDO_CAP
Verer []90 36[ ] Voo
PB.0 []91 35[] Vss
PB.1 [92 34[] PF.4/XT1_IN
PB.2 []93 33[] PF.3/XT1_OUT
PB.3 [|94 32[] PD.7
PB.4 [|95 31[] PD.15
PB.8 [|96 30[] PD.14
PB.9 [97 29[ PD.13
PB.10 []98 28[] PD.12
PB.11 []99 27[] PD.11
PB.12 ElOOO 26[] PD.10
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Figure 4.2-15 NuMicro® M451 CAN Series (CAN+USB) LQFP 100-pin Diagram (M453VG/M453VE
Device Only)
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Corresponding Part Number: M453VD3AE
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Figure 4.2-16 NuMicro® M451 CAN Series (CAN+USB) LQFP 100-pin Diagram (M453VD Device
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4.3 Pin Description

4.3.1 M451 Base Series LQFP48 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0]=0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4]=0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.5 I/0 MFPO General purpose digital I/O pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0O_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI I/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 I/0 MFP7 EBI address/data bus bit 6.
UART2_RXD 1/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
2 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 ComparatorO positive input pin.
EBI_AD5 1/0 MFP7 EBI address/data bus bit 5.
3 PB.7 1/0 MFPO General purpose digital I/O pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPI0_CLK I/0 MFP2 SPI0 serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 ComparatorO positive input pin.
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
4 NRESET | MFPO External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
5 PD.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_I2SMCLK (0] MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
INT3 | MFP8 External interrupt3 input pin.
T3 1/0 MFP11 [Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
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Pin No. |Pin Name Type MFP* Description
6 AVss P MFPO Ground pin for analog circuit.
7 PD.1 I/0 MFPO General purpose digital I/O pin.
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD O MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO I/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.
8 PD.2 1/0 MFPO General purpose digital 1/0 pin.
STADC | MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO_BRAKEO [ MFP6 PWMO break input 0
EBI_nWR (0] MFP7 EBI write enable output pin.
INTO | MFP8 External interruptO input pin.
9 PD.3 1/0 MFPO General purpose digital 1/0 pin.
T2 1/0 MFP1 Timer2 event counter input / toggle output
T1 EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
10 Veat MFPO Power supply by batteries for RTC and PF.0~PF.2.
11 PF.0 1/0 MFPO General purpose digital I/O pin.
X32_0uT (0] MFP1 External 32.768 kHZ (low speed) crystal output pin.
INT5S | MFP8 External interrupt5 input pin.
12 PF.1 1/0 MFPO General purpose digital 1/0 pin.
X32_IN | MFP1 External 32.768 kHZ (low speed) crystal input pin.
13 PF.2 1/0 MFPO General purpose digital 1/0 pin.
TAMPER 1/0 MFP1 TAMPER detector loop pin
14 PD.7 1/0 MFPO General purpose digital 1/0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 Comparator0O output.

May. 4, 2018 Page 51 of 1006 Rev.2.08



NnuvoTon

—

Pin No. |Pin Name Type MFP* Description
PWMO0_CH5 I/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.
15 PF.3 1/0 MFPO General purpose digital 1/0 pin.
XT1_OUT O MFP1 External 4~20 MHz (high speed) crystal output pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.
16 PF.4 I/0 MFPO General purpose digital I/O pin.
XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.
17 Vss A MFPO Ground pin for digital circuit.
18 LDO_CAP A MFPO  [LDO output pin.
Note: _This pin needs to be connected with a 1uF
capacitor.
19 PC.0 1/0 MFPO General purpose digital /0 pin.
SPI2_CLK I/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART2_nCTS | MFP3 Clear to Send input pin for UART2.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 1/0 MFP7 EBI address/data bus bit 8.
INT2 | MFP8 External interrupt2 input pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3 _EXT | MFP11 |Timer3 external capture input. (M45xD/M45xC Only)
20 PC.1 1/0 MFPO General purpose digital 1/0 pin.
CLKO o MFP1 Clock Out
STDAC | MFP2 DAC external trigger input.
UART2_nRTS (0] MFP3 Request to Send output pin for UART2.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 I/0 MFP7 EBI address/data bus bit 9.
UART3_RXD I/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
21 PC.2 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD O MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 I/0 MFP7 EBI address/data bus bit 10.
22 PC.3 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI 1/0 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
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Pin No. |Pin Name Type MFP* Description
Only)
UART2_RXD | MFP3 Data receiver input pin for UART2.
PWMO_CH3 I/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
23 PC.4 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MISO 1/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 1/0 MFP3 12C1 clock pin.
PWMO_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
24 PE.O 1/0 MFPO General purpose digital I/O pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.
T2_EXT | MFP4 Timer2 external capture input
SC0_CD | MFP5 SmartCard card detect pin.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_nCS1 (0] MFP7 EBI chip select 1 enable output pin.
INT4 | MFP8 External interrupt4 input pin.
25 PC.5 1/0 MFPO General purpose digital I/O pin.
SPI2_I12SMCLK O MFP2 1252 master clock output pin. (M45xG/M45xE Only)
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_AD13 I/0 MFP7 EBI address/data bus bit 13.
26 PC.6 1/0 MFPO General purpose digital I/O pin.
12C1_SMBAL O MFP3 12C1 SMBus SMBALTER# pin
ACMP1_O O MFP5 Comparatorl output .
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_AD14 1/0 MFP7 EBI address/data bus bit 14.
UARTO_TXD (@] MFP9 Data transmitter output pin for UARTO. (M45xD/M45xC
Only)
27 PC.7 1/0 MFPO General purpose digital 1/0 pin.
12C1_SMBSUS o} MFP3  [12C1 SMBus SMBSUS# pin (PMBus CONTROL pin)
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_AD15 1/0 MFP7 EBI address/data bus bit 15.
UARTO_RXD | MFP9 Data receiver input pin for UARTO. (M45xD/M45xC Only)
28 PF.5 1/0 MFPO General purpose digital 1/0 pin.
ICE_CLK | MFP1 Serial wired debugger clock pin
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Pin No. |Pin Name Type MFP* Description
29 PF.6 I/0 MFPO General purpose digital I/O pin.
ICE_DAT I/0 MFP1 Serial wired debugger data pin
30 PE.8 1/0 MFPO General purpose digital 1/0 pin.
UART1_TXD O MFP1 Data transmitter output pin for UART1.
SPI0_MISO1 1/0 MFP2 SPIO 2nd MISO (Master In, Slave Out) pin.
12C1_SCL 110 MFP4 12C1 clock pin.
SCO0_PWR (0] MFP5 SmartCard power pin.
CLKO (0] MFP9 Clock Out (M45xD/M45xC Only)
PWMO_BRAKEO [ MFP10  [PWMO break input 0 (M45xD/M45xC Only)
Tl I/0 MFP11 |Timerl event counter input / toggle output
(M45xD/M45xC Only)
31 PE.9 1/0 MFPO General purpose digital 1/0 pin.
UART1_RXD | MFP1 Data receiver input pin for UART1.
SPI0_MOSI1 I/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
12C1_SDA 1/0 MFP4 I12C1 data input/output pin.
SCO_RST (0] MFP5 SmartCard reset pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
PWM1_BRAKE1 [ MFP10  [PWML1 break input 1 (M45xD/M45xC Only)
T2 I/0 MFP11 |Timer2 event counter input / toggle output
(M45xD/M45xC Only)
32 PE.10 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO I/0 MFP1 SPI1 MISO (Master In, Slave Out) pin.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
UART1_nCTS | MFP3 Clear to Send input pin for UART1.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
SCO_DAT I/0 MFP5 SmartCard data pin.
UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
12C1_SCL 1/0 MFP11 12C1 clock pin. (M45xD/M45xC Only)
33 PE.11 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI I/0 MFP1 SPI1 MOSI (Master Out, Slave In) pin.
SPI0_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
UART1_nRTS O MFP3 Request to Send output pin for UART1.
[2C0_SMBSUS o} MFP4  [12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
SCO0_CLK O MFP5 SmartCard clock pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
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Pin No. |Pin Name Type MFP* Description
12C1_SDA I/0 MFP11 |I12C1 data input/output pin. (M45xD/M45xC Only)

34 PE.12 I/0 MFPO General purpose digital I/O pin.
SPI1_SS 1/0 MFP1 SPI1 slave select pin
SPIO_SS 1/0 MFP2 SPIO slave select pin.

UART1_TXD O MFP3 Data transmitter output pin for UART1.
12C0_SCL 110 MFP4 12CO0 clock pin.

35 PE.13 I/0 MFPO General purpose digital I/O pin.
SPI1_CLK 1/0 MFP1 SPI1 serial clock pin
SPI0_CLK I/0 MFP2 SPIO0 serial clock pin.

UART1_RXD | MFP3 Data receiver input pin for UART1.
12C0_SDA 1/0 MFP4 12CO0 data input/output pin.

36 Vbbio A MFPO Power supply for PE.8~PE.13.

37 PA.3 1/0 MFPO General purpose digital I/O pin.
UARTO_RXD [ MFP2 Data receiver input pin for UARTO.
UARTO_nRTS O MFP3 Request to Send output pin for UARTO.
12C0_SCL I/0 MFP4 12CO0 clock pin.

SCO_PWR O MFP5 SmartCard power pin.
PWM1_CH2 1/0 MFP6 PWML1 output/capture input.
EBI_AD3 1/0 MFP7 EBI address/data bus bit 3.

38 PA.2 1/0 MFPO General purpose digital I/O pin.
UARTO_TXD O MFP2 Data transmitter output pin for UARTO.
UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.

SCO_RST (0] MFP5 SmartCard reset pin.
PWM1_CH3 1/0 MFP6 PWML1 output/capture input.
EBI_AD2 I/0 MFP7 EBI address/data bus bit 2.

39 PA.1 1/0 MFPO General purpose digital 1/0 pin.
UART1 _nRTS O MFP1 Request to Send output pin for UART1.
UART1_RXD | MFP3 Data receiver input pin for UART1.
SCO_DAT 1/0 MFP5 SmartCard data pin.

PWM1_CH4 1/0 MFP6 PWM1 output/capture input.
EBI_AD1 I/0 MFP7 EBI address/data bus bit 1.
STADC I/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)

40 PA.O 1/0 MFPO General purpose digital 1/0 pin.
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Pin No. |Pin Name Type MFP* Description
UART1_nCTS | MFP1 Clear to Send input pin for UART1.
UART1_TXD (0] MFP3 Data transmitter output pin for UART1.
SCO0_CLK (@] MFP5 SmartCard clock pin.
PWM1_CH5 1/0 MFP6 PWM1 output/capture input.
EBI_ADO 1/0 MFP7 EBI address/data bus bit 0.
INTO | MFP8 External interruptO input pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
41 Vpp A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
42 AVpp A MFPO Power supply for internal analog circuit.
43 Vrer | MFPO Voltage reference input for ADC.
Note: ‘This pin needs to be connected with a 1uF
capacitor.
44 PB.O 1/0 MFPO General purpose digital I/O pin.
EADC_CHO A MFP1 EADC analog input.
SPI0_MOSI1 I/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 | MFP8 External interruptl input pin.
45 PB.1 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
UART2_TXD (0] MFP3 Data transmitter output pin for UART2.
T3 1/0 MFP4 Timer3 event counter input / toggle output
SCO_RST (0] MFP5 SmartCard reset pin.
PWMO_SYNC_OUT O MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
46 PB.2 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
UART1_RXD | MFP4 Data receiver input pin for UART1.
SCO0_CD | MFP5 SmartCard card detect pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
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Pin No. |Pin Name Type MFP* Description
T2_EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
a7 PB.3 I/0 MFPO General purpose digital I/O pin.
EADC_CH3 A MFP1 EADC analog input channel 3.
SPI0_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO 1/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
UART1_TXD (0] MFP4 Data transmitter output pin for UART1.
UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
TO_EXT [ MFP11 |TimerO external capture input. (M45xD/M45xC Only)
48 PB.4 1/0 MFPO General purpose digital I/O pin.
EADC_CHA4 A MFP1 EADC analog input channel 4.
SPIO_SS I/0 MFP2 SPIO0 slave select pin.
SPI1_SS I/0 MFP3 SPI1 slave select pin
UART1_nCTS | MFP4 Clear to Send input pin for UART1.
ACMPO_N A MFP5 Comparator0 negative input pin.
EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.
UART2_TXD (0] MFP9 Data transmitter output pin for UART2. (M45xD/M45xC
Only)
T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)
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4.3.2 M451 Base Series LQFP64 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0]=0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4]=0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.15 I/0 MFPO General purpose digital I/O pin.
EADC_CH12 A MFP1 EADC analog input channel 12.
ACMPO_P3 A MFP5 ComparatorO positive input pin.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
2 PB.5 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0O_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI 1/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 I/0 MFP7 EBI address/data bus bit 6.
UART2_RXD I/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
3 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 ComparatorO positive input pin.
EBI_AD5 I/0 MFP7 EBI address/data bus bit 5.
4 PB.7 1/0 MFPO General purpose digital I/O pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPIO_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 ComparatorO positive input pin.
EBI_AD4 I/0 MFP7 EBI address/data bus bit 4.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
5 nRESET | MFPO External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
6 PD.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_|2SMCLK O MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
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Pin No. |Pin Name Type MFP* Description
INT3 | MFP8 External interrupt3 input pin.
T3 I/0 MFP11 |Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
7 AVss P MFPO Ground pin for analog circuit.
8 PD.8 I/0 MFPO General purpose digital I/O pin.
EADC_CH7 A MFP1 EADC analog input channel 7. (M45xD/M45xC Only)
EBI_nCSO O MFP7 EBI chip select 0 enable output pin.
9 PD.9 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xD/M45xC Only)
ACMP1_P3 A MFP5 Comparatorl positive input pin.
EBI_ALE (0] MFP7 EBI address latch enable output pin.
10 PD.1 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD (0] MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.
11 PD.2 1/0 MFPO General purpose digital 1/0 pin.
STADC | MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO0_BRAKEO | MFP6 PWMO break input 0
EBI_nWR O MFP7 EBI write enable output pin.
INTO | MFP8 External interruptO input pin.
12 PD.3 1/0 MFPO General purpose digital 1/0 pin.
T2 1/0 MFP1 Timer2 event counter input / toggle output
T1_EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
13 Veat MFPO Power supply by batteries for RTC and PF.0~PF.2.
14 PF.0 1/0 MFPO General purpose digital 1/0 pin.
X32_0uUT O MFP1 External 32.768 kHZ (low speed) crystal output pin.

May. 4, 2018

Page 59 of 1006

Rev.2.08

M451



NnNUvoToON M451
—

Pin No. |Pin Name Type MFP* Description
INT5 | MFP8 External interrupt5 input pin.
15 PF.1 I/0 MFPO General purpose digital /O pin.
X32_IN | MFP1 External 32.768 kHZ (low speed) crystal input pin.
16 PF.2 1/0 MFPO General purpose digital 1/0 pin.
TAMPER 1/0 MFP1 TAMPER detector loop pin
17 PD.12 I/0 MFPO General purpose digital I/O pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART3_TXD (0] MFP3 Data transmitter output pin for UART3.
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_ADR16 (0] MFP7 EBI address bus bit 16.
18 PD.13 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI 110 MFP2 SPI12 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART3_RXD | MFP3 Data receiver input pin for UART3.
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_ADR17 O MFP7 EBI address bus bit 17.
19 PD.14 1/0 MFPO General purpose digital I/O pin.
SPI2_MISO I/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
UART3_nCTS | MFP3 Clear to Send input pin for UART3.
PWM1_CH2 1/0 MFP6 PWM1 output/capture input.
EBI_ADR18 (0] MFP7 EBI address bus bit 18.
20 PD.15 1/0 MFPO General purpose digital /0 pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART3_nRTS (0] MFP3 Request to Send output pin for UART3.
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
EBI_ADR19 (0] MFP7 EBI address bus bit 19.
21 PD.7 1/0 MFPO General purpose digital /0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 ComparatorO output.
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.
22 PF.3 1/0 MFPO General purpose digital 1/0 pin.
XT1_OUT O MFP1 External 4~20 MHz (high speed) crystal output pin.
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12C1_SCL 110 MFP3 12C1 clock pin.
23 PF.4 I/0 MFPO General purpose digital I/O pin.
XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
24 Vss A MFPO Ground pin for digital circuit.
25 Voo A MFPO Power supply for I/0 ports and LDO source for internal
PLL and digital function.
26 LDO_CAP A MFPO  [LDO output pin.
Note: _This pin needs to be connected with a 1uF
capacitor.
27 PC.0 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK I/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART2_nCTS [ MFP3 Clear to Send input pin for UART2.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 1/0 MFP7 EBI address/data bus bit 8.
INT2 | MFP8 External interrupt2 input pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3_EXT | MFP11 |Timer3 external capture input. (M45xD/M45xC Only)
28 PC.1 1/0 MFPO General purpose digital 1/0 pin.
CLKO o MFP1 Clock Out
STDAC | MFP2 DAC external trigger input.
UART2_nRTS (0] MFP3 Request to Send output pin for UART2.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 I/0 MFP7 EBI address/data bus bit 9.
UART3_RXD I/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
29 PC.2 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD O MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 I/0 MFP7 EBI address/data bus bit 10.
30 PC.3 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI 110 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART2_RXD | MFP3 Data receiver input pin for UART2.
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
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EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
31 PC.4 I/0 MFPO General purpose digital I/O pin.
SPI2_MISO 1/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 110 MFP3 12C1 clock pin.
PWMO_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
32 PE.O 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.
T2_EXT [ MFP4 Timer2 external capture input
SC0_CD | MFP5 SmartCard card detect pin.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
INT4 [ MFP8 External interrupt4 input pin.
33 PC.5 1/0 MFPO General purpose digital I/O pin.
SPI2_I12SMCLK (0] MFP2 12S2 master clock output pin. (M45xG/M45xE Only)
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_AD13 I/0 MFP7 EBI address/data bus bit 13.
34 PC.6 1/0 MFPO General purpose digital 1/0 pin.
12C1_SMBAL O MFP3 12C1 SMBus SMBALTER# pin
ACMP1_O O MFP5 Comparatorl output .
PWM1_CHO 1/0 MFP6 PWML1 output/capture input.
EBI_AD14 I/0 MFP7 EBI address/data bus bit 14.
UARTO_TXD (0] MFP9 Data transmitter output pin for UARTO. (M45xD/M45xC
Only)
35 PC.7 1/0 MFPO General purpose digital 1/0 pin.
12C1_SMBSUS O MFP3 12C1 SMBus SMBSUS# pin (PMBus CONTROL pin)
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_AD15 1/0 MFP7 EBI address/data bus bit 15.
UARTO_RXD | MFP9 Data receiver input pin for UARTO. (M45xD/M45xC Only)
36 PF.5 1/0 MFPO General purpose digital 1/0 pin.
ICE_CLK | MFP1 Serial wired debugger clock pin
37 PF.6 1/0 MFPO General purpose digital /0 pin.
ICE_DAT 1/0 MFP1 Serial wired debugger data pin
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38 PA.7 I/0 MFPO General purpose digital I/O pin.
SPI1_CLK I/0 MFP2 SPI1 serial clock pin
TO_EXT | MFP3 Timer0 external capture input
EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.

39 PA.6 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO I/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.

T1 _EXT | MFP3 Timerl external capture input
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.

40 PA.5 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI I/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
T2_EXT | MFP3 Timer2 external capture input
EBI_AD5 1/0 MFP7 EBI address/data bus bit 5.

41 PA.4 1/0 MFPO General purpose digital I/O pin.

SPI1_SS 1/0 MFP2 SPI1 slave select pin
EBI_AD4 I/0 MFP7 EBI address/data bus bit 4.

42 PE.8 1/0 MFPO General purpose digital 1/0 pin.
UART1_TXD O MFP1 Data transmitter output pin for UART1.
SPIO_MISO1 1/0 MFP2 SPIO 2nd MISO (Master In, Slave Out) pin.
12C1_SCL 1/0 MFP4 12C1 clock pin.

SCO0_PWR (0] MFP5 SmartCard power pin.

CLKO 0 MFP9  [Clock Out (M45xD/M45xC Only)

PWMO0_BRAKEO [ MFP10  [PWMO break input 0 (M45xD/M45xC Only)

Tl I/0 MFP11 |Timerl event counter input / toggle output
(M45xD/M45xC Only)

43 PE.9 1/0 MFPO General purpose digital 1/0 pin.
UART1_RXD | MFP1 Data receiver input pin for UART1.
SPI0_MOSI1 1/0 MFP2 SPIO 2nd MOSI (Master Out, Slave In) pin.
12C1_SDA 1/0 MFP4 12C1 data input/output pin.

SCO_RST (0] MFP5 SmartCard reset pin.

SPI1_I12SMCLK O MFP9 12S1 master clock output pin. (M45xD/M45xC Only)

PWM1_BRAKE1 [ MFP10  [PWML1 break input 1 (M45xD/M45xC Only)

T2 1/0 MFP11 |[Timer2 event counter input / toggle output
(M45xD/M45xC Only)

44 PE.10 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO 1/0 MFP1 SPI1 MISO (Master In, Slave Out) pin.
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SPI0O_MISOO0 I/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
UART1_nCTS | MFP3 Clear to Send input pin for UART1.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
SCO_DAT 1/0 MFP5 SmartCard data pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)

2C1_SCL /0 MFP11 |I2C1 clock pin. (M45xD/M45xC Only)

45 PE.11 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI 1/0 MFP1 SPI1 MOSI (Master Out, Slave In) pin.
SPI0O_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
UART1_nRTS (0] MFP3 Request to Send output pin for UART1.
12C0_SMBSUS O MFP4 12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
SCO0_CLK O MFP5 SmartCard clock pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
12C1_SDA 1/0 MFP11 |I2C1 data input/output pin. (M45xD/M45xC Only)

46 PE.12 1/0 MFPO General purpose digital I/O pin.
SPI1_SS 1/0 MFP1 SPI1 slave select pin
SPIO_SS I/0 MFP2 SPIO0 slave select pin.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
12C0_SCL I/0 MFP4 12C0 clock pin.

a7 PE.13 1/0 MFPO General purpose digital I/O pin.
SPI1_CLK 1/0 MFP1 SPI1 serial clock pin
SPI0O_CLK 1/0 MFP2 SPIO serial clock pin.
UART1_RXD | MFP3 Data receiver input pin for UART1.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.

48 Vobio A MFPO Power supply for PE.8~PE.13.

49 PA.3 1/0 MFPO General purpose digital 1/0 pin.
UARTO_RXD | MFP2 Data receiver input pin for UARTO.
UARTO_nRTS O MFP3 Request to Send output pin for UARTO.
12C0_SCL I/0 MFP4 12C0 clock pin.
SCO_PWR O MFP5 SmartCard power pin.
PWM1_CH2 1/0 MFP6 PWM1 output/capture input.
EBI_AD3 1/0 MFP7 EBI address/data bus bit 3.

50 PA.2 1/0 MFPO General purpose digital 1/0 pin.
UARTO_TXD (0] MFP2 Data transmitter output pin for UARTO.

May. 4, 2018 Page 64 of 1006 Rev.2.08

M451



NnuvoTon

—

Pin No. |Pin Name Type MFP* Description
UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.
12C0_SDA I/0 MFP4 12C0 data input/output pin.
SCO_RST (@] MFP5 SmartCard reset pin.
PWM1_CH3 1/0 MFP6 PWMZ1 output/capture input.
EBI_AD2 1/0 MFP7 EBI address/data bus bit 2.
51 PA.1 I/0 MFPO General purpose digital I/O pin.
UART1_nRTS (0] MFP1 Request to Send output pin for UART1.
UART1_RXD [ MFP3 Data receiver input pin for UART1.
SCO_DAT I/0 MFP5 SmartCard data pin.
PWM1_CH4 1/0 MFP6 PWM1 output/capture input.
EBI_AD1 I/0 MFP7 EBI address/data bus bit 1.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
52 PA.O 1/0 MFPO General purpose digital I/O pin.
UART1_nCTS [ MFP1 Clear to Send input pin for UART1.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
SCO0_CLK O MFP5 SmartCard clock pin.
PWM1_CH5 1/0 MFP6 PWM1 output/capture input.
EBI_ADO 1/0 MFP7 EBI address/data bus bit 0.
INTO | MFP8 External interruptO input pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
53 Vss A MFPO Ground pin for digital circuit.
54 Voo A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
55 AVpp A MFPO Power supply for internal analog circuit.
56 Vrer | MFPO Voltage reference input for ADC.
Note: _This pin needs to be connected with a 1uF
capacitor.
57 PB.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CHO A MFP1 EADC analog input.
SPI0_MOSI1 1/0 MFP2 SPIO 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 | MFP8 External interruptl input pin.
58 PB.1 1/0 MFPO General purpose digital 1/0 pin.
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EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0O_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
UART2_TXD (@] MFP3 Data transmitter output pin for UART2.
T3 1/0 MFP4 Timer3 event counter input / toggle output
SCO_RST O MFP5 SmartCard reset pin.
PWMO_SYNC_OUT (0] MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
59 PB.2 1/0 MFPO General purpose digital I/O pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPI0_CLK I/0 MFP2 SPIO0 serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
UART1_RXD [ MFP4 Data receiver input pin for UART1.
SC0_CD [ MFP5 SmartCard card detect pin.
UART3_RXD [ MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
T2 _EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
60 PB.3 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH3 A MFP1 EADC analog input channel 3.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO 1/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
UART1_TXD (0] MFP4 Data transmitter output pin for UART1.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
TO_EXT | MFP11 |TimerO external capture input. (M45xD/M45xC Only)
61 PB.4 1/0 MFPO General purpose digital /0 pin.
EADC_CH4 A MFP1 EADC analog input channel 4.
SPIO_SS 1/0 MFP2 SPIO slave select pin.
SPI1_SS 1/0 MFP3 SPI1 slave select pin
UART1_nCTS | MFP4 Clear to Send input pin for UART1.
ACMPO_N A MFP5 ComparatorO negative input pin.
EBI_AD7 I/0 MFP7 EBI address/data bus bit 7.
UART2_TXD O MFP9 Data transmitter output pin for UART2. (M45xD/M45xC
Only)
T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)
62 PB.8 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH5 A MFP1 EADC analog input channel 5.
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UART1_nRTS (0] MFP4 Request to Send output pin for UART1.
PWMO0_CH2 I/0 MFP6 PWMO output/capture input.
63 PB.11 1/0 MFPO General purpose digital 1/0 pin.
EADC_CHS8 A MFP1 EADC analog input channel 8.
64 PB.12 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH9 A MFP1 EADC analog input channel 9.
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4.3.3 M451 Base Series LQFP100 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0] = 0x0.
PA.9 MFP5 means SYS_GPA_MFPH[7:4] = 0X5.

Pin No. |Pin Name Type MFP* Description
1 PB.13 I/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xG/M45xE Only)
2 PB.14 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xG/M45xE Only)
3 PB.15 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH12 A MFP1 EADC analog input channel 12.
ACMPO_P3 A MFP5 Comparator0 positive input pin.
EBI_nCS1 (0] MFP7 EBI chip select 1 enable output pin.
4 PB.5 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0_MOSIO I/0 MFP2 SPIO0 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI 1/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 Comparator0 positive input pin.
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.
UART2_RXD I/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
5 PB.6 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO 1/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 Comparator0 positive input pin.
EBI_AD5 I/0 MFP7 EBI address/data bus bit 5.
6 PB.7 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK 1/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 ComparatorO positive input pin.
EBI_AD4 I/0 MFP7 EBI address/data bus bit 4.
STADC I/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
7 NRESET | MFPO External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
8 PD.O I/0 MFPO General purpose digital I/O pin.
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EADC_CH®6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_I2SMCLK (0] MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
INT3 | MFP8 External interrupt3 input pin.
T3 I/0 MFP11 |Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
9 AVss P MFPO Ground pin for analog circuit.
10 Vpp A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.

11 Vss A MFPO Ground pin for digital circuit. (M45xG/M45xE Only)

12 pPC.8 1/0 MFPO General purpose digital I/O pin.

13 PD.8 1/0 MFPO General purpose digital I/O pin.
EADC_CH7 A MFP1 EADC analog input channel 7. (M45xD/M45xC Only)
EBI_nCSO O MFP7 EBI chip select 0 enable output pin.

14 PD.9 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xD/M45xC Only)
ACMP1_P3 A MFP5 Comparatorl positive input pin.
EBI_ALE (0] MFP7 EBI address latch enable output pin.

15 PD.1 1/0 MFPO General purpose digital I/O pin.
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD O MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.

16 PD.2 1/0 MFPO General purpose digital 1/0 pin.
STADC | MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO_BRAKEO | MFP6 PWMO break input 0
EBI_nWR O MFP7 EBI write enable output pin.
INTO | MFP8 External interruptO input pin.

17 PD.3 1/0 MFPO General purpose digital 1/0 pin.
T2 1/0 MFP1 Timer2 event counter input / toggle output
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T1 _EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK O MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
18 PD.4 I/0 MFPO General purpose digital I/O pin.
SPI1_CLK I/0 MFP2 SPI1 serial clock pin
12C0_SDA 1/0 MFP3 I12C0 data input/output pin.
PWMO_BRAKEO | MFP5 PWMO break input 0
TO 1/0 MFP6 TimerOevent counter input / toggle output
19 PD.5 1/0 MFPO General purpose digital 1/0 pin.
CLKO O MFP1 Clock Out
SPI1_MISO 1/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
12C0_SCL 1/0 MFP3 12C0 clock pin.
PWMO_BRAKE1 | MFP5 PWMO break input 1
T1 1/0 MFP6 Timerl event counter input / toggle output
20 PE.3 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI 1/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
21 PD.6 1/0 MFPO General purpose digital I/O pin.
CLKO o MFP1 Clock Out
SPI1_SS I/0 MFP2 SPI1 slave select pin
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMPO_O O MFP5 ComparatorO output.
PWMO0_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nWR O MFP7 EBI write enable output pin.
22 Vear MFPO Power supply by batteries for RTC and PF.0~PF.2.
23 PF.0 1/0 MFPO General purpose digital 1/0 pin.
X32_0OuUT O MFP1 External 32.768 kHZ (low speed) crystal output pin.
INT5S | MFP8 External interrupt5 input pin.
24 PF.1 1/0 MFPO General purpose digital 1/0 pin.
X32_IN | MFP1 External 32.768 kHZ (low speed) crystal input pin.
25 PF.2 1/0 MFPO General purpose digital 1/0 pin.
TAMPER 1/0 MFP1 TAMPER detector loop pin
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26 PD.10 I/0 MFPO General purpose digital I/O pin.
T2 I/0 MFP4 Timer2 event counter input / toggle output

27 PD.11 1/0 MFPO General purpose digital 1/0 pin.
T3 1/0 MFP4 Timer3 event counter input / toggle output

28 PD.12 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART3_TXD (0] MFP3 Data transmitter output pin for UART3.
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_ADR16 (0] MFP7 EBI address bus bit 16.

29 PD.13 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI I/0 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE

Only)

UART3_RXD | MFP3 Data receiver input pin for UART3.
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_ADR17 O MFP7 EBI address bus bit 17.

30 PD.14 1/0 MFPO General purpose digital I/O pin.
SPI2_MISO 110 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE

Only)

UART3_nCTS | MFP3 Clear to Send input pin for UART3.
PWM1_CH2 1/0 MFP6 PWML1 output/capture input.
EBI_ADR18 (0] MFP7 EBI address bus bit 18.

31 PD.15 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART3_nRTS (0] MFP3 Request to Send output pin for UART3.
PWM1_CH3 1/0 MFP6 PWML1 output/capture input.
EBI_ADR19 (0] MFP7 EBI address bus bit 19.

32 PD.7 1/0 MFPO General purpose digital 1/0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 ComparatorO output.
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nRD O MFP7 EBI read enable output pin.

33 PF.3 1/0 MFPO General purpose digital /0 pin.
XT1_OUT O MFP1 External 4~20 MHz (high speed) crystal output pin.
12C1_SCL 110 MFP3 12C1 clock pin.

May. 4, 2018 Page 71 of 1006 Rev.2.08



NnuvoTon

—

Pin No. |Pin Name Type MFP* Description
34 PF.4 I/0 MFPO General purpose digital I/O pin.
XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
35 Vss A MFPO Ground pin for digital circuit.
36 Vob A MFPO Power supply for I/0 ports and LDO source for internal
PLL and digital function.
37 LDO_CAP A MFPO  [LDO output pin.
Note: This pin needs to be connected with a 1uF
capacitor.
38 PC.9 1/0 MFPO General purpose digital 1/0 pin.
SPI2_12SMCLK O MFP2 1252 master clock output pin. (M45xG/M45xE Only)
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
39 PC.10 1/0 MFPO General purpose digital I/O pin.
SPI2_MOSI 110 MFP2 SPI12 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
40 PC.11 1/0 MFPO General purpose digital I/O pin.
SPI2_MISO 110 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
PWM1_CH2 1/0 MFP6 PWML1 output/capture input.
41 PC.12 1/0 MFPO General purpose digital I/O pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
42 PC.13 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
PWM1_CH4 1/0 MFP6 PWML1 output/capture input.
43 PC.14 1/0 MFPO General purpose digital 1/0 pin.
PWM1_CH5 1/0 MFP6 PWM1 output/capture input.
44 PC.0 I/0 MFPO General purpose digital I/O pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART2_nCTS | MFP3 Clear to Send input pin for UART2.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 I/0 MFP7 EBI address/data bus bit 8.
INT2 | MFP8 External interrupt2 input pin.
UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3_EXT MFP11 |Timer3 external capture input. (M45xD/M45xC Only)
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45 PC.1 I/0 MFPO General purpose digital I/O pin.
CLKO o MFP1 Clock Out
STDAC | MFP2 DAC external trigger input.
UART2_nRTS O MFP3 Request to Send output pin for UART2.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 1/0 MFP7 EBI address/data bus bit 9.
UART3_RXD I/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
46 PC.2 1/0 MFPO General purpose digital I/O pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD O MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO0_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 1/0 MFP7 EBI address/data bus bit 10.
a7 PC.3 1/0 MFPO General purpose digital I/O pin.
SPI2_MOSI I/0 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART2_RXD | MFP3 Data receiver input pin for UART2.
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
48 PC.4 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MISO 110 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL I/0 MFP3 12C1 clock pin.
PWMO_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
49 PE.O 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
T2_EXT | MFP4 Timer2 external capture input
SCO0_CD | MFP5 SmartCard card detect pin.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
INT4 | MFP8 External interrupt4 input pin.
50 PC.5 1/0 MFPO General purpose digital 1/0 pin.
SPI2_|2SMCLK O MFP2 12S2 master clock output pin. (M45xG/M45xE Only)
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PWMO0_CH5 I/0 MFP6 PWMO output/capture input.
EBI_AD13 1/0 MFP7 EBI address/data bus bit 13.

51 PC.6 1/0 MFPO General purpose digital 1/0 pin.
12C1_SMBAL O MFP3 12C1 SMBus SMBALTER# pin
ACMP1_O O MFP5 Comparatorl output .

PWM1_CHO I/0 MFP6 PWM1 output/capture input.

EBI_AD14 1/0 MFP7 EBI address/data bus bit 14.

UARTO_TXD O MFP9 Data transmitter output pin for UARTO. (M45xD/M45xC
Only)

52 PC.7 1/0 MFPO General purpose digital I/O pin.
12C1_SMBSUS o MFP3  [12C1 SMBus SMBSUSH# pin (PMBus CONTROL pin)
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_AD15 I/0 MFP7 EBI address/data bus bit 15.
UARTO_RXD | MFP9 Data receiver input pin for UARTO. (M45xD/M45xC Only)

53 PE.4 1/0 MFPO General purpose digital I/O pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.

SCO0_PWR (0] MFP5 SmartCard power pin.
PWM1_BRAKEO | MFP6 PWML1 break input 0

EBI_nCSO0 O MFP7 EBI chip select 0 enable output pin.
INTO | MFP8 External interruptO input pin.

54 PE.5 1/0 MFPO General purpose digital I/O pin.
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.
SCO_RST (0] MFP5 SmartCard reset pin.
PWM1_BRAKE1l | MFP6 PWM1 break input 1
EBI_ALE O MFP7 EBI address latch enable output pin.
INT1 | MFP8 External interruptl input pin.

55 PF.5 1/0 MFPO General purpose digital 1/0 pin.
ICE_CLK | MFP1 Serial wired debugger clock pin

56 PF.6 1/0 MFPO General purpose digital 1/0 pin.
ICE_DAT 1/0 MFP1 Serial wired debugger data pin

57 PA.8 1/0 MFPO General purpose digital 1/0 pin.
UART3_TXD O MFP3 Data transmitter output pin for UART3.

58 PA.9 1/0 MFPO General purpose digital 1/0 pin.
UART3_RXD | MFP3 Data receiver input pin for UART3.

59 PA.10 I/0 MFPO General purpose digital I/O pin.
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UART3_nCTS | MFP3 Clear to Send input pin for UART3.

60 PA.11 I/0 MFPO General purpose digital I/O pin.
UART3_nRTS (@] MFP3 Request to Send output pin for UART3.

61 PE.6 1/0 MFPO General purpose digital 1/0 pin.

T3_EXT | MFP3 Timer3 external capture input

62 PA.7 I/0 MFPO General purpose digital I/O pin.
SPI1_CLK I/0 MFP2 SPI1 serial clock pin
TO_EXT [ MFP3 Timer0 external capture input
EBI_AD7 I/0 MFP7 EBI address/data bus bit 7.

63 PA.6 1/0 MFPO General purpose digital /0 pin.
SPI1_MISO I/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.

T1 EXT [ MFP3 Timerl external capture input
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.

64 PA.5 1/0 MFPO General purpose digital I/O pin.
SPI1_MOSI I/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
T2_EXT | MFP3 Timer2 external capture input
EBI_AD5 I/0 MFP7 EBI address/data bus bit 5.

65 PA.4 1/0 MFPO General purpose digital I/O pin.

SPI1_SS 1/0 MFP2 SPI1 slave select pin
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.
66 Vss A MFPO Ground pin for digital circuit.
67 Voo A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
68 PE.1 1/0 MFPO General purpose digital 1/0 pin.
T3_EXT | MFP3 Timer3 external capture input
SCO0_CD | MFP5 SmartCard card detect pin.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.

69 PE.8 1/0 MFPO General purpose digital 1/0 pin.
UART1_TXD O MFP1 Data transmitter output pin for UART1.
SPI0_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
12C1_SCL 1/0 MFP4 12C1 clock pin.

SCO_PWR O MFP5 SmartCard power pin.
CLKO O MFP9 Clock Out (M45xD/M45xC Only)
PWMO_BRAKEO | MFP10 PWMO break input 0 (M45xD/M45xC Only)
Tl I/0 MFP11 |Timerl event counter input / toggle output
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(M45xD/M45xC Only)
70 PE.9 I/0 MFPO General purpose digital I/O pin.
UART1_RXD | MFP1 Data receiver input pin for UART1.
SPI0O_MOSI1 I/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
12C1_SDA 1/0 MFP4 12C1 data input/output pin.
SCO_RST (@] MFP5 SmartCard reset pin.
SPI1_|12SMCLK (@] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
PWM1_BRAKE1l | MFP10 PWM1 break input 1 (M45xD/M45xC Only)
T2 1/0 MFP11 |[Timer2 event counter input / toggle output
(M45xD/M45xC Only)
71 PE.10 1/0 MFPO General purpose digital /O pin.
SPI1_MISO 1/0 MFP1 SPI1 MISO (Master In, Slave Out) pin.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
UART1_nCTS | MFP3 Clear to Send input pin for UART1.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
SCO_DAT I/0 MFP5 SmartCard data pin.
UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
12C1_SCL 1/0 MFP11 12C1 clock pin. (M45xD/M45xC Only)
72 PE.11 1/0 MFPO General purpose digital I/O pin.
SPI1_MOSI 1/0 MFP1 SPI1 MOSI (Master Out, Slave In) pin.
SPI0O_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
UART1 _nRTS O MFP3 Request to Send output pin for UART1.
12C0_SMBSUS O MFP4 12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
SCO0_CLK O MFP5 SmartCard clock pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
12C1_SDA 1/0 MFP11 12C1 data input/output pin. (M45xD/M45xC Only)
73 PE.12 1/0 MFPO General purpose digital 1/0 pin.
SPI1_SS I/0 MFP1 SPI1 slave select pin
SPIO_SS I/0 MFP2 SPIO slave select pin.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
12C0_SCL 1/0 MFP4 12CO0 clock pin.
74 PE.13 1/0 MFPO General purpose digital 1/0 pin.
SPI1_CLK I/0 MFP1 SPI1 serial clock pin
SPI0_CLK I/0 MFP2 SPIO serial clock pin.
UART1_RXD | MFP3 Data receiver input pin for UART1.
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12C0_SDA I/0 MFP4 12C0 data input/output pin.

75 Vbbio A MFPO Power supply for PE.8~PE.13.

76 PE.7 1/0 MFPO General purpose digital 1/0 pin.

7 PC.15 1/0 MFPO General purpose digital 1/0 pin.
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.

78 PE.2 I/0 MFPO General purpose digital I/O pin.
PWM1_CH1 I/0 MFP6 PWM1 output/capture input.

79 PA.3 1/0 MFPO General purpose digital I/O pin.
UARTO_RXD | MFP2 Data receiver input pin for UARTO.
UARTO_nRTS O MFP3 Request to Send output pin for UARTO.
12C0_SCL I/0 MFP4 12CO0 clock pin.

SCO0_PWR (0] MFP5 SmartCard power pin.
PWM1_CH2 1/0 MFP6 PWML1 output/capture input.
EBI_AD3 1/0 MFP7 EBI address/data bus bit 3.

80 PA.2 1/0 MFPO General purpose digital 1/0 pin.
UARTO_TXD O MFP2 Data transmitter output pin for UARTO.
UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.

SCO_RST (0] MFP5 SmartCard reset pin.
PWM1_CH3 1/0 MFP6 PWML1 output/capture input.
EBI_AD2 I/0 MFP7 EBI address/data bus bit 2.

81 PA.1 1/0 MFPO General purpose digital 1/0 pin.
UART1 _nRTS O MFP1 Request to Send output pin for UART1.
UART1_RXD | MFP3 Data receiver input pin for UART1.
SCO_DAT 1/0 MFP5 SmartCard data pin.

PWM1_CH4 1/0 MFP6 PWM1 output/capture input.
EBI_AD1 I/0 MFP7 EBI address/data bus bit 1.
STADC I/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)

82 PA.O 1/0 MFPO General purpose digital 1/0 pin.
UART1_nCTS | MFP1 Clear to Send input pin for UART1.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
SCO0_CLK O MFP5 SmartCard clock pin.

PWM1_CH5 1/0 MFP6 PWM1 output/capture input.
EBI_ADO I/0 MFP7 EBI address/data bus bit 0.
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INTO | MFP8 External interruptO input pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
83 PA.12 1/0 MFPO General purpose digital 1/0 pin.
SPI1_|12SMCLK O MFP2 12S1 master clock output pin.
84 PA.13 1/0 MFPO General purpose digital 1/0 pin.
85 PA.14 I/0 MFPO General purpose digital I/O pin.
UART2_nCTS | MFP3 Clear to Send input pin for UART2.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
86 PA.15 1/0 MFPO General purpose digital 1/0 pin.
UART2_nRTS O MFP3 Request to Send output pin for UART2.
12C0_SMBSUS O MFP4 12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
87 Vss A MFPO Ground pin for digital circuit.
88 Vpp A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
89 AVpp A MFPO Power supply for internal analog circuit.
90 VRer [ MFPO Voltage reference input for ADC.
Note: ‘This pin needs to be connected with a 1uF
capacitor.
91 PB.O 1/0 MFPO General purpose digital I/O pin.
EADC_CHO A MFP1 EADC analog input.
SPIO_MOSI1 1/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 | MFP8 External interruptl input pin.
92 PB.1 1/0 MFPO General purpose digital /0 pin.
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
UART2_TXD O MFP3 Data transmitter output pin for UART2.
T3 1/0 MFP4 Timer3 event counter input / toggle output
SCO_RST O MFP5 SmartCard reset pin.
PWMO_SYNC_OUT O MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
93 PB.2 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
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SPIO_CLK I/0 MFP2 SPIO serial clock pin.

SPI1_CLK I/0 MFP3 SPI1 serial clock pin

UART1_RXD | MFP4 Data receiver input pin for UART1.

SCO0_CD | MFP5 SmartCard card detect pin.

UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)

T2_EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
94 PB.3 I/0 MFPO General purpose digital I/O pin.

EADC_CH3 A MFP1 EADC analog input channel 3.

SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.

SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.

UART1_TXD O MFP4 Data transmitter output pin for UART1.

UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC

Only)

TO_EXT | MFP11 |TimerO external capture input. (M45xD/M45xC Only)
95 PB.4 1/0 MFPO General purpose digital I/O pin.

EADC_CHA4 A MFP1 EADC analog input channel 4.

SPIO_SS 1/0 MFP2 SPIO slave select pin.

SPI1_SS I/0 MFP3 SPI1 slave select pin

UART1_nCTS | MFP4 Clear to Send input pin for UART1.

ACMPO_N A MFP5 ComparatorO negative input pin.

EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.

UART2_TXD (0] MFP9 Data transmitter output pin for UART2. (M45xD/M45xC

Only)

T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)
96 PB.8 1/0 MFPO General purpose digital I/O pin.

EADC_CH5 A MFP1 EADC analog input channel 5.

UART1 _nRTS O MFP4 Request to Send output pin for UART1.

PWMO_CH2 1/0 MFP6 PWMO output/capture input.
97 PB.9 1/0 MFPO General purpose digital 1/0 pin.

EADC_CH6 A MFP1 EADC analog input channel 6. (M45xG/M45xE Only)
98 PB.10 1/0 MFPO General purpose digital 1/0 pin.

EADC_CH7 A MFP1 EADC analog input channel 7. (M45xG/M45xE Only)
99 PB.11 1/0 MFPO General purpose digital 1/0 pin.

EADC_CH8 A MFP1 EADC analog input channel 8.
100 PB.12 1/0 MFPO General purpose digital 1/0 pin.
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EADC_CH9 A MFP1 EADC analog input channel 9.
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4.3.4 M451M Series (M051 Pin Compatible) LQFP48 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0]=0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4]=0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.5 I/0 MFPO General purpose digital I/O pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI I/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.
UART2_RXD 1/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
2 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 Comparator0 positive input pin.
EBI_AD5 1/0 MFP7 EBI address/data bus bit 5.
3 PB.7 1/0 MFPO General purpose digital I/O pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPI0_CLK I/0 MFP2 SPIO0 serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 Comparator0 positive input pin.
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
4 nRESET | MFPO External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
5 PD.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_I2SMCLK (0] MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
INT3 | MFP8 External interrupt3 input pin.
T3 1/0 MFP11 [Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
6 AVss P MFPO Ground pin for analog circuit.
7 PD.1 1/0 MFPO General purpose digital 1/0 pin.
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EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD (@] MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.
8 PD.2 I/0 MFPO General purpose digital I/O pin.
STADC [ MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO_BRAKEO | MFP6 PWMO break input 0
EBI_nWR (0] MFP7 EBI write enable output pin.
INTO [ MFP8 External interruptO input pin.
9 PD.3 1/0 MFPO General purpose digital I/O pin.
T2 1/0 MFP1 Timer2 event counter input / toggle output
T1 _EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
10 PD.4 1/0 MFPO General purpose digital 1/0 pin.
SPI1_CLK I/0 MFP2 SPI1 serial clock pin
12C0_SDA 1/0 MFP3 12C0 data input/output pin.
PWMO_BRAKEO | MFP5 PWMO break input 0
TO 1/0 MFP6 TimerOevent counter input / toggle output
11 PD.5 I/0 MFPO General purpose digital I/O pin.
CLKO o MFP1 Clock Out
SPI1_MISO I/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
12C0_SCL 110 MFP3 12CO0 clock pin.
PWMO_BRAKE1 | MFP5 PWMO break input 1
T1 1/0 MFP6 Timerl event counter input / toggle output
12 PE.3 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI I/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
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13 PD.6 I/0 MFPO General purpose digital I/O pin.
CLKO o MFP1 Clock Out
SPI1_SS 1/0 MFP2 SPI1 slave select pin
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMPO_O O MFP5 Comparator0O output.
PWMO_CH5 I/0 MFP6 PWMO output/capture input.
EBI_nWR (0] MFP7 EBI write enable output pin.
14 PD.7 1/0 MFPO General purpose digital I/O pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 Comparator0O output.
PWMO0_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.
15 PF.3 1/0 MFPO General purpose digital I/O pin.
XT1_OUT O MFP1 External 4~20 MHz (high speed) crystal output pin.
12C1_SCL I/0 MFP3 12C1 clock pin.
16 PF.4 1/0 MFPO General purpose digital 1/0 pin.
XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.
17 Vss A MFPO Ground pin for digital circuit.
18 LDO_CAP A MFPO  |LDO output pin.
Note: _This pin needs to be connected with a 1uF
capacitor.
19 PC.0 1/0 MFPO General purpose digital I/O pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART2_nCTS | MFP3 Clear to Send input pin for UART2.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 1/0 MFP7 EBI address/data bus bit 8.
INT2 | MFP8 External interrupt2 input pin.
UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3_EXT | MFP11  |Timer3 external capture input. (M45xD/M45xC Only)
20 PC.1 1/0 MFPO General purpose digital 1/0 pin.
CLKO o MFP1 Clock Out
STDAC | MFP2 DAC external trigger input.
UART2_nRTS (@] MFP3 Request to Send output pin for UART2.
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PWMO_CH1 I/0 MFP6 PWMO output/capture input.
EBI_AD9 1/0 MFP7 EBI address/data bus bit 9.
UART3_RXD 1/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
21 PC.2 1/0 MFPO General purpose digital /0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD (0] MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO0_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 I/0 MFP7 EBI address/data bus bit 10.
22 PC.3 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI I/0 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART2_RXD | MFP3 Data receiver input pin for UART2.
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
23 PC.4 1/0 MFPO General purpose digital I/O pin.
SPI2_MISO 110 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 1/0 MFP3 12C1 clock pin.
PWMO_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
24 PE.O I/0 MFPO General purpose digital I/O pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.
T2_EXT | MFP4 Timer2 external capture input
SCO0_CD | MFP5 SmartCard card detect pin.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
INT4 | MFP8 External interrupt4 input pin.
25 PC.5 1/0 MFPO General purpose digital 1/0 pin.
SPI2_|2SMCLK O MFP2 12S2 master clock output pin. (M45xG/M45xE Only)
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_AD13 1/0 MFP7 EBI address/data bus bit 13.
26 PC.6 1/0 MFPO General purpose digital 1/0 pin.
12C1_SMBAL O MFP3 12C1 SMBus SMBALTER# pin
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ACMP1_O O MFP5 Comparatorl output .
PWM1_CHO I/0 MFP6 PWM1 output/capture input.
EBI_AD14 1/0 MFP7 EBI address/data bus bit 14.
UARTO_TXD (0] MFP9 Data transmitter output pin for UARTO. (M45xD/M45xC
Only)

27 PC.7 1/0 MFPO General purpose digital 1/0 pin.
12C1_SMBSUS O MFP3 12C1 SMBus SMBSUS# pin (PMBus CONTROL pin)
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_AD15 1/0 MFP7 EBI address/data bus bit 15.
UARTO_RXD [ MFP9 Data receiver input pin for UARTO. (M45xD/M45xC Only)

28 PE.4 1/0 MFPO General purpose digital I/O pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.

SCO_PWR O MFP5 SmartCard power pin.
PWM1_BRAKEO | MFP6 PWML1 break input 0

EBI_nCSO (0] MFP7 EBI chip select 0 enable output pin.
INTO [ MFP8 External interruptO input pin.

29 PE.5 1/0 MFPO General purpose digital I/O pin.
12C1_SDA 1/0 MFP3 12C1 data input/output pin.

SCO_RST (0] MFP5 SmartCard reset pin.
PWM1_BRAKE1l | MFP6 PWM1 break input 1

EBI_ALE (0] MFP7 EBI address latch enable output pin.
INT1 | MFP8 External interruptl input pin.

30 PF.5 1/0 MFPO General purpose digital I/O pin.
ICE_CLK | MFP1 Serial wired debugger clock pin

31 PF.6 1/0 MFPO General purpose digital 1/0 pin.
ICE_DAT 1/0 MFP1 Serial wired debugger data pin

32 PA.7 1/0 MFPO General purpose digital /0 pin.
SPI1_CLK 1/0 MFP2 SPI1 serial clock pin
TO_EXT | MFP3 Timer0 external capture input
EBI_AD7 I/0 MFP7 EBI address/data bus bit 7.

33 PA.6 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO 1/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
T1_EXT | MFP3 Timerl external capture input
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.

34 PA.5 I/0 MFPO General purpose digital I/O pin.
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SPI1_MOSI I/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
T2_EXT | MFP3 Timer2 external capture input
EBI_AD5 1/0 MFP7 EBI address/data bus bit 5.

35 PA.4 1/0 MFPO General purpose digital 1/0 pin.
SPI1_SS 1/0 MFP2 SPI1 slave select pin
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.

36 PE.1 I/0 MFPO General purpose digital I/O pin.
T3_EXT [ MFP3 Timer3 external capture input
SC0_CD | MFP5 SmartCard card detect pin.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.

37 PA.3 1/0 MFPO General purpose digital 1/0 pin.
UARTO_RXD [ MFP2 Data receiver input pin for UARTO.
UARTO_nRTS (0] MFP3 Request to Send output pin for UARTO.
12C0_SCL 1/0 MFP4 12C0 clock pin.

SCO_PWR O MFP5 SmartCard power pin.
PWM1_CH2 1/0 MFP6 PWM1 output/capture input.
EBI_AD3 I/0 MFP7 EBI address/data bus bit 3.

38 PA.2 1/0 MFPO General purpose digital I/O pin.
UARTO_TXD (0] MFP2 Data transmitter output pin for UARTO.
UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.

SCO_RST (0] MFP5 SmartCard reset pin.
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
EBI_AD2 1/0 MFP7 EBI address/data bus bit 2.

39 PA.1 1/0 MFPO General purpose digital I/O pin.
UART1 _nRTS O MFP1 Request to Send output pin for UART1.
UART1_RXD | MFP3 Data receiver input pin for UART1.
SCO_DAT I/0 MFP5 SmartCard data pin.

PWM1_CH4 1/0 MFP6 PWM1 output/capture input.
EBI_AD1 1/0 MFP7 EBI address/data bus bit 1.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)

40 PA.O 1/0 MFPO General purpose digital 1/0 pin.
UART1_nCTS | MFP1 Clear to Send input pin for UART1.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
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SCO_CLK (0] MFP5 SmartCard clock pin.
PWM1_CH5 I/0 MFP6 PWM1 output/capture input.
EBI_ADO 1/0 MFP7 EBI address/data bus bit 0.
INTO | MFP8 External interruptO input pin.
SPI1_|12SMCLK O MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
41 Voo A MFPO Power supply for I/0 ports and LDO source for internal
PLL and digital function.
42 AVpp A MFPO Power supply for internal analog circuit.
43 PB.O 1/0 MFPO General purpose digital I/O pin.
EADC_CHO A MFP1 EADC analog input.
SPI0O_MOSI1 1/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 [ MFP8 External interruptl input pin.
44 PB.1 1/0 MFPO General purpose digital I/O pin.
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
UART2_TXD O MFP3 Data transmitter output pin for UART2.
T3 1/0 MFP4 Timer3 event counter input / toggle output
SCO_RST (0] MFP5 SmartCard reset pin.
PWMO_SYNC_OUT (0] MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
45 PB.2 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK 1/0 MFP3 SPI1 serial clock pin
UART1_RXD | MFP4 Data receiver input pin for UART1.
SCO0_CD | MFP5 SmartCard card detect pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
T2_EXT | MFP11  |Timer2 external capture input. (M45xD/M45xC Only)
46 PB.3 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH3 A MFP1 EADC analog input channel 3.
SPI0_MISO0 110 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
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SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
UART1_TXD (0] MFP4 Data transmitter output pin for UART1.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
TO_EXT | MFP11 |TimerO external capture input. (M45xD/M45xC Only)
47 PB.4 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH4 A MFP1 EADC analog input channel 4.
SPIO_SS 1/0 MFP2 SPIO slave select pin.
SPI1_SS 1/0 MFP3 SPI1 slave select pin
UART1_nCTS [ MFP4 Clear to Send input pin for UART1.
ACMPO_N A MFP5 Comparator0 negative input pin.
EBI_AD7 I/0 MFP7 EBI address/data bus bit 7.
UART2_TXD (0] MFP9 Data transmitter output pin for UART2. (M45xD/M45xC
Only)
T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)
48 PB.8 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH5 A MFP1 EADC analog input channel 5.
UART1_nRTS (0] MFP4 Request to Send output pin for UART1.
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
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4.3.5 M451M Series (M058S Pin Compatible) LQFP64 Pin Description
MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0]=0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4]=0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.5 I/0 MFPO General purpose digital I/O pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI I/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.
UART2_RXD 1/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
2 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 Comparator0 positive input pin.
EBI_AD5 1/0 MFP7 EBI address/data bus bit 5.
3 PB.7 1/0 MFPO General purpose digital I/O pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPI0_CLK I/0 MFP2 SPIO0 serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 Comparator0 positive input pin.
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
4 nRESET | MFPO External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
5 PD.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_I2SMCLK (0] MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
INT3 | MFP8 External interrupt3 input pin.
T3 1/0 MFP11 [Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
6 AVss P MFPO Ground pin for analog circuit.
7 PC.8 1/0 MFPO General purpose digital 1/0 pin.
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8 PD.8 I/0 MFPO General purpose digital I/O pin.
EADC_CH7 A MFP1 EADC analog input channel 7. (M45xD/M45xC Only)
EBI_nCSO (@] MFP7 EBI chip select 0 enable output pin.

9 PD.9 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xD/M45xC Only)
ACMP1_P3 A MFP5 Comparatorl positive input pin.
EBI_ALE (0] MFP7 EBI address latch enable output pin.

10 PD.1 1/0 MFPO General purpose digital I/O pin.
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD O MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.

11 PD.2 I/0 MFPO General purpose digital I/O pin.
STADC | MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO_BRAKEO | MFP6 PWMO break input 0
EBI_nWR (0] MFP7 EBI write enable output pin.
INTO | MFP8 External interruptO input pin.

12 PD.3 I/0 MFPO General purpose digital I/O pin.
T2 1/0 MFP1 Timer2 event counter input / toggle output
T1 EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.

13 PD.4 1/0 MFPO General purpose digital 1/0 pin.
SPI1_CLK 1/0 MFP2 SPI1 serial clock pin
12C0_SDA 1/0 MFP3 12C0 data input/output pin.
PWMO_BRAKEO | MFP5 PWMO break input 0
TO 1/0 MFP6 TimerOevent counter input / toggle output

14 PD.5 1/0 MFPO General purpose digital 1/0 pin.
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CLKO o MFP1 Clock Out
SPI1_MISO I/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
12C0_SCL 1/0 MFP3 12CO0 clock pin.
PWMO_BRAKE1 | MFP5 PWMO break input 1
T1 1/0 MFP6 Timerl event counter input / toggle output
15 PE.3 I/0 MFPO General purpose digital I/O pin.
SPI1_MOSI I/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
16 PD.6 1/0 MFPO General purpose digital /0 pin.
CLKO o MFP1 Clock Out
SPI1_SS I/0 MFP2 SPI1 slave select pin
UARTO_RXD [ MFP3 Data receiver input pin for UARTO.
ACMPO_O O MFP5 ComparatorO output.
PWMO0_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nWR O MFP7 EBI write enable output pin.
17 PD.7 1/0 MFPO General purpose digital 1/0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
Tl 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 ComparatorO output.
PWMO0_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.
18 PF.3 1/0 MFPO General purpose digital 1/0 pin.
XT1_OUT O MFP1 External 4~20 MHz (high speed) crystal output pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.
19 PF.4 1/0 MFPO General purpose digital I/O pin.
XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
20 Vss A MFPO Ground pin for digital circuit.
21 o A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
22 LDO_CAP A MFPO  [LDO output pin.
Note: _This pin needs to be connected with a 1uF
capacitor.
23 PC.10 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI I/0 MFP2 gP:Z)MOSI (Master Out, Slave In) pin. (M45xG/M45xE
nly
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PWM1_CH1 I/0 MFP6 PWM1 output/capture input.
24 PC.11 I/0 MFPO General purpose digital I/O pin.
SPI2_MISO 1/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
PWM1_CH2 I/0 MFP6 PWM1 output/capture input.
25 PC.12 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
26 PC.13 1/0 MFPO General purpose digital I/O pin.
SPI2_SS [ MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
PWM1_CH4 1/0 MFP6 PWM1 output/capture input.
27 PC.0 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK I/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART2_nCTS | MFP3 Clear to Send input pin for UART2.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 1/0 MFP7 EBI address/data bus bit 8.
INT2 | MFP8 External interrupt2 input pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3 _EXT | MFP11 |Timer3 external capture input. (M45xD/M45xC Only)
28 PC.1 1/0 MFPO General purpose digital /0 pin.
CLKO o MFP1 Clock Out
STDAC | MFP2 DAC external trigger input.
UART2_nRTS (0] MFP3 Request to Send output pin for UART2.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 I/0 MFP7 EBI address/data bus bit 9.
UART3_RXD I/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
29 PC.2 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD O MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 1/0 MFP7 EBI address/data bus bit 10.
30 PC.3 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI 110 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
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UART2_RXD | MFP3 Data receiver input pin for UART2.
PWMO_CH3 I/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
31 PC.4 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MISO 1/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 1/0 MFP3 12C1 clock pin.
PWMO0O_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
32 PE.O 1/0 MFPO General purpose digital I/O pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
T2_EXT | MFP4 Timer2 external capture input
SC0_CD | MFP5 SmartCard card detect pin.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_nCS1 (0] MFP7 EBI chip select 1 enable output pin.
INT4 | MFP8 External interrupt4 input pin.
33 PC.5 1/0 MFPO General purpose digital 1/0 pin.
SPI2_I12SMCLK O MFP2 1252 master clock output pin. (M45xG/M45xE Only)
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_AD13 1/0 MFP7 EBI address/data bus bit 13.
34 PC.6 1/0 MFPO General purpose digital I/O pin.
12C1_SMBAL O MFP3 12C1 SMBus SMBALTER# pin
ACMP1_O O MFP5 Comparatorl output .
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_AD14 1/0 MFP7 EBI address/data bus bit 14.
UARTO_TXD (@] MFP9 Data transmitter output pin for UARTO. (M45xD/M45xC
Only)
35 PC.7 1/0 MFPO General purpose digital 1/0 pin.
[2C1_SMBSUS o} MFP3  [12C1 SMBus SMBSUS# pin (PMBus CONTROL pin)
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_AD15 I/0 MFP7 EBI address/data bus bit 15.
UARTO_RXD | MFP9 Data receiver input pin for UARTO. (M45xD/M45xC Only)
36 PE.4 1/0 MFPO General purpose digital 1/0 pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.
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SCO0_PWR (0] MFP5 SmartCard power pin.
PWM1_BRAKEO I MFP6 PWM1 break input 0
EBI_nCSO (@] MFP7 EBI chip select 0 enable output pin.
INTO | MFP8 External interruptO input pin.

37 PE.5 1/0 MFPO General purpose digital 1/0 pin.
12C1_SDA I/0 MFP3 I12C1 data input/output pin.

SCO_RST (0] MFP5 SmartCard reset pin.
PWM1_BRAKE1l | MFP6 PWML1 break input 1

EBI_ALE O MFP7 EBI address latch enable output pin.
INT1 | MFP8 External interruptl input pin.

38 PF.5 1/0 MFPO General purpose digital 1/0 pin.
ICE_CLK [ MFP1 Serial wired debugger clock pin

39 PF.6 1/0 MFPO General purpose digital I/O pin.
ICE_DAT 1/0 MFP1 Serial wired debugger data pin

40 PA.8 1/0 MFPO General purpose digital 1/0 pin.
UART3_TXD O MFP3 Data transmitter output pin for UART3.

41 PA.9 1/0 MFPO General purpose digital 1/0 pin.
UART3_RXD | MFP3 Data receiver input pin for UART3.

42 PA.10 1/0 MFPO General purpose digital I/O pin.
UART3_nCTS | MFP3 Clear to Send input pin for UART3.

43 PA.11 1/0 MFPO General purpose digital 1/0 pin.
UART3_nRTS O MFP3 Request to Send output pin for UART3.

44 PA.7 1/0 MFPO General purpose digital 1/0 pin.
SPI1_CLK 1/0 MFP2 SPI1 serial clock pin
TO_EXT | MFP3 Timer0 external capture input
EBI_AD7 I/0 MFP7 EBI address/data bus bit 7.

45 PA.6 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO 1/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
T1_EXT | MFP3 Timerl external capture input
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.

46 PA.5 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI 1/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
T2 _EXT | MFP3 Timer2 external capture input
EBI_AD5 I/0 MFP7 EBI address/data bus bit 5.

May. 4, 2018 Page 94 of 1006 Rev.2.08



NnuvoTon

—

Pin No. |Pin Name Type MFP* Description

a7 PA.4 I/0 MFPO General purpose digital I/O pin.
SPI1_SS I/0 MFP2 SPI1 slave select pin
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.

48 PE.1 1/0 MFPO General purpose digital 1/0 pin.
T3_EXT | MFP3 Timer3 external capture input
SC0_CD | MFP5 SmartCard card detect pin.
PWMO_CH1 I/0 MFP6 PWMO output/capture input.

49 PA.3 1/0 MFPO General purpose digital I/O pin.
UARTO_RXD | MFP2 Data receiver input pin for UARTO.
UARTO_nRTS O MFP3 Request to Send output pin for UARTO.
12C0_SCL I/0 MFP4 12CO0 clock pin.

SCO0_PWR (0] MFP5 SmartCard power pin.
PWM1_CH2 1/0 MFP6 PWML1 output/capture input.
EBI_AD3 1/0 MFP7 EBI address/data bus bit 3.

50 PA.2 1/0 MFPO General purpose digital 1/0 pin.
UARTO_TXD O MFP2 Data transmitter output pin for UARTO.
UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.

SCO_RST (0] MFP5 SmartCard reset pin.
PWM1_CH3 1/0 MFP6 PWML1 output/capture input.
EBI_AD2 I/0 MFP7 EBI address/data bus bit 2.

51 PA.1 1/0 MFPO General purpose digital 1/0 pin.
UART1 _nRTS O MFP1 Request to Send output pin for UART1.
UART1_RXD | MFP3 Data receiver input pin for UART1.
SCO_DAT 1/0 MFP5 SmartCard data pin.

PWM1_CH4 1/0 MFP6 PWM1 output/capture input.
EBI_AD1 I/0 MFP7 EBI address/data bus bit 1.
STADC I/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)

52 PA.O 1/0 MFPO General purpose digital 1/0 pin.
UART1_nCTS | MFP1 Clear to Send input pin for UART1.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
SCO0_CLK O MFP5 SmartCard clock pin.

PWM1_CH5 1/0 MFP6 PWM1 output/capture input.
EBI_ADO I/0 MFP7 EBI address/data bus bit 0.
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Pin No. |Pin Name Type MFP* Description
INTO | MFP8 External interruptO input pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
53 Vss A MFPO Ground pin for digital circuit.
54 Vob A MFPO Power supply for I/0 ports and LDO source for internal
PLL and digital function.
55 AVpp A MFPO Power supply for internal analog circuit.
56 Vrer | MFPO Voltage reference input for ADC.
Note: This pin needs to be connected with a 1uF
capacitor.
57 PB.14 I/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xG/M45xE Only)
58 PB.13 I/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xG/M45xE Only)
59 PB.O 1/0 MFPO General purpose digital I/O pin.
EADC_CHO A MFP1 EADC analog input.
SPI0_MOSI1 I/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 | MFP8 External interruptl input pin.
60 PB.1 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
UART2_TXD (0] MFP3 Data transmitter output pin for UART2.
T3 1/0 MFP4 Timer3 event counter input / toggle output
SCO_RST (0] MFP5 SmartCard reset pin.
PWMO_SYNC_OUT O MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
61 PB.2 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
UART1_RXD | MFP4 Data receiver input pin for UART1.
SCO0_CD | MFP5 SmartCard card detect pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
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T2_EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
62 PB.3 I/0 MFPO General purpose digital I/O pin.

EADC_CH3 A MFP1 EADC analog input channel 3.

SPI0_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.

SPI1_MISO 1/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.

UART1_TXD (0] MFP4 Data transmitter output pin for UART1.

UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC

Only)

TO_EXT [ MFP11 |TimerO external capture input. (M45xD/M45xC Only)
63 PB.4 1/0 MFPO General purpose digital I/O pin.

EADC_CHA4 A MFP1 EADC analog input channel 4.

SPIO_SS I/0 MFP2 SPIO0 slave select pin.

SPI1_SS 1/0 MFP3 SPI1 slave select pin

UART1_nCTS | MFP4 Clear to Send input pin for UART1.

ACMPO_N A MFP5 Comparator0 negative input pin.

EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.

UART2_TXD (@] MFP9 Data transmitter output pin for UART2. (M45xD/M45xC

Only)

T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)
64 PB.8 1/0 MFPO General purpose digital I/O pin.

EADC_CH5 A MFP1 EADC analog input channel 5.

UART1 _nRTS O MFP4 Request to Send output pin for UART1.

PWMO_CH2 1/0 MFP6 PWMO output/capture input.
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4.3.6 M452 USB Series LQFP48 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0]=0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4]=0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.5 I/0 MFPO General purpose digital I/O pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI I/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.
UART2_RXD 1/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
2 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 Comparator0 positive input pin.
EBI_AD5 1/0 MFP7 EBI address/data bus bit 5.
3 PB.7 1/0 MFPO General purpose digital I/O pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPI0_CLK I/0 MFP2 SPIO0 serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 Comparator0 positive input pin.
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
4 nRESET | MFPO External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
5 PD.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_I2SMCLK (0] MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
INT3 | MFP8 External interrupt3 input pin.
T3 1/0 MFP11 [Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
6 AVss P MFPO Ground pin for analog circuit.
7 PD.1 1/0 MFPO General purpose digital 1/0 pin.
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Pin No. |Pin Name Type MFP* Description
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD (@] MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.
8 PD.2 I/0 MFPO General purpose digital I/O pin.
STADC [ MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO_BRAKEO | MFP6 PWMO break input 0
EBI_nWR (0] MFP7 EBI write enable output pin.
INTO [ MFP8 External interruptO input pin.
9 PD.3 1/0 MFPO General purpose digital I/O pin.
T2 1/0 MFP1 Timer2 event counter input / toggle output
T1 _EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
10 Veat MFPO Power supply by batteries for RTC and PF.0~PF.2.
11 PF.0 1/0 MFPO General purpose digital 1/0 pin.
X32_0uUT O MFP1 External 32.768 kHZ (low speed) crystal output pin.
INT5 | MFP8 External interrupt5 input pin.
12 PF.1 1/0 MFPO General purpose digital I/O pin.
X32_IN | MFP1 External 32.768 kHZ (low speed) crystal input pin.
13 PF.2 1/0 MFPO General purpose digital 1/0 pin.
TAMPER 1/0 MFP1 TAMPER detector loop pin
14 PD.7 1/0 MFPO General purpose digital 1/0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 Comparator0O output.
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.
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15 PF.3 I/0 MFPO General purpose digital I/O pin.
XT1_OUT (0] MFP1 External 4~20 MHz (high speed) crystal output pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.
16 PF.4 1/0 MFPO General purpose digital 1/0 pin.
XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA I/0 MFP3 I12C1 data input/output pin.
17 Vss A MFPO Ground pin for digital circuit.
18 LDO_CAP A MFPO LDO output pin.
Note: ‘This pin needs to be connected with a 1uF
capacitor.
19 PC.0 1/0 MFPO General purpose digital I/O pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART2_nCTS | MFP3 Clear to Send input pin for UART2.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 I/0 MFP7 EBI address/data bus bit 8.
INT2 [ MFP8 External interrupt2 input pin.
UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3 _EXT | MFP11 |Timer3 external capture input. (M45xD/M45xC Only)
20 PC.1 1/0 MFPO General purpose digital I/O pin.
CLKO o MFP1 Clock Out
STDAC | MFP2 DAC external trigger input.
UART2_nRTS O MFP3 Request to Send output pin for UART2.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 1/0 MFP7 EBI address/data bus bit 9.
UART3_RXD 1/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
21 PC.2 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD O MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 1/0 MFP7 EBI address/data bus bit 10.
22 PC.3 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI I/0 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART2_RXD MFP3 Data receiver input pin for UART2.
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Pin No. |Pin Name Type MFP* Description
USB_VBUS_ST | MFP4 USB external VBUS regulator status pin. (M45xG/M45xE
Only)
PWMO_CH3 I/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
23 PC.4 I/0 MFPO General purpose digital I/O pin.
SPI2_MISO 1/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 110 MFP3 12C1 clock pin.
USB_VBUS_EN (0] MFP4 USB external VBUS regulator enable pin.
(M45xG/M45xE Only)
PWMO_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
24 PE.O 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK I/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.
T2_EXT [ MFP4 Timer2 external capture input
SC0_CD [ MFP5 SmartCard card detect pin.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
INT4 | MFP8 External interrupt4 input pin.
25 PF.5 1/0 MFPO General purpose digital I/O pin.
ICE_CLK | MFP1 Serial wired debugger clock pin
26 PF.6 1/0 MFPO General purpose digital I/O pin.
ICE_DAT 1/0 MFP1 Serial wired debugger data pin
27 PE.10 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO 1/0 MFP1 SPI1 MISO (Master In, Slave Out) pin.
SPI0_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
UART1_nCTS | MFP3 Clear to Send input pin for UART1.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
SCO_DAT I/0 MFP5 SmartCard data pin.
UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
12C1_SCL 1/0 MFP11 12C1 clock pin. (M45xD/M45xC Only)
28 PE.11 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI 1/0 MFP1 SPI1 MOSI (Master Out, Slave In) pin.
SPI0_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
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Pin No. |Pin Name Type MFP* Description
UART1_nRTS (0] MFP3 Request to Send output pin for UART1.
12C0_SMBSUS o MFP4 12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
SCO0_CLK (@] MFP5 SmartCard clock pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
12C1_SDA 1/0 MFP11 12C1 data input/output pin. (M45xD/M45xC Only)

29 PE.12 I/0 MFPO General purpose digital I/O pin.

SPI1_SS I/0 MFP1 SPI1 slave select pin

SPIO_SS 1/0 MFP2 SPIO slave select pin.

UART1_TXD O MFP3 Data transmitter output pin for UART1.
12C0_SCL I/0 MFP4 12C0 clock pin.

30 PE.13 1/0 MFPO General purpose digital 1/0 pin.

SPI1_CLK 1/0 MFP1 SPI1 serial clock pin

SPIO_CLK 1/0 MFP2 SPIO serial clock pin.
UART1_RXD [ MFP3 Data receiver input pin for UART1.
12C0_SDA 1/0 MFP4 12CO0 data input/output pin.

31 Vbbio A MFPO Power supply for PE.10~PE.13.

32 USB_VBUS A MFPO Power supply from USB* host or HUB.

33 USB_D- | MFPO USB differential signal D-.

34 USB_D+ | MFPO USB differential signal D+.

35 PF.7 1/0 MFPO General purpose digital I/O pin. (M45xD/M45xC Only)

USB_ID | MFPO USB identification. (M45xG/M45xE Only)

36 USB_VDD33_CAP A MFPO Internal power regulator output 3.3V decoupling pin.
Note: _This pin needs to be connected with a 1uF
capacitor.

37 PA.3 1/0 MFPO General purpose digital 1/0 pin.

USB_VBUS_ST | MFP1 USB external VBUS regulator status pin. (M45xG/M45xE
Only)

UARTO_RXD | MFP2 Data receiver input pin for UARTO.

UARTO_nRTS O MFP3 Request to Send output pin for UARTO.

12C0_SCL 1/0 MFP4 12CO0 clock pin.

SCO_PWR O MFP5 SmartCard power pin.

PWM1_CH2 1/0 MFP6 PWM1 output/capture input.

EBI_AD3 I/0 MFP7 EBI address/data bus bit 3.

38 PA.2 1/0 MFPO General purpose digital 1/0 pin.

USB_VBUS_EN O MFP1 USB external VBUS regulator enable pin.
(M45xG/M45x%E Only)
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UARTO_TXD (0] MFP2 Data transmitter output pin for UARTO.
UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.
SCO_RST O MFP5 SmartCard reset pin.
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
EBI_AD2 1/0 MFP7 EBI address/data bus bit 2.
39 PA.1 I/0 MFPO General purpose digital I/O pin.
UART1_nRTS (0] MFP1 Request to Send output pin for UART1.
UART1_RXD | MFP3 Data receiver input pin for UART1.
SCO_DAT I/0 MFP5 SmartCard data pin.
PWM1_CH4 1/0 MFP6 PWM1 output/capture input.
EBI_AD1 1/0 MFP7 EBI address/data bus bit 1.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
40 PA.O 1/0 MFPO General purpose digital I/O pin.
UART1_nCTS | MFP1 Clear to Send input pin for UART1.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
SCO0_CLK O MFP5 SmartCard clock pin.
PWM1_CH5 1/0 MFP6 PWML1 output/capture input.
EBI_ADO 1/0 MFP7 EBI address/data bus bit 0.
INTO | MFP8 External interruptO input pin.
SPI1_I12SMCLK O MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
41 Voo A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
42 AVpp A MFPO Power supply for internal analog circuit.
43 Vrer | MFPO Voltage reference input for ADC.
Note: _This pin needs to be connected with a 1uF
capacitor.
44 PB.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CHO A MFP1 EADC analog input.
SPI0_MOSI1 1/0 MFP2 SPIO 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 | MFP8 External interruptl input pin.
45 PB.1 1/0 MFPO General purpose digital /0 pin.
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Pin No. |Pin Name Type MFP* Description
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0O_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
UART2_TXD (@] MFP3 Data transmitter output pin for UART2.
T3 1/0 MFP4 Timer3 event counter input / toggle output
SCO_RST O MFP5 SmartCard reset pin.
PWMO_SYNC_OUT (0] MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
46 PB.2 1/0 MFPO General purpose digital I/O pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPI0_CLK I/0 MFP2 SPIO0 serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
UART1_RXD [ MFP4 Data receiver input pin for UART1.
SC0_CD [ MFP5 SmartCard card detect pin.
UART3_RXD [ MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
T2 _EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
47 PB.3 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH3 A MFP1 EADC analog input channel 3.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO 1/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
UART1_TXD (0] MFP4 Data transmitter output pin for UART1.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
TO_EXT | MFP11 |TimerO external capture input. (M45xD/M45xC Only)
48 PB.4 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH4 A MFP1 EADC analog input channel 4.
SPIO_SS 1/0 MFP2 SPIO slave select pin.
SPI1_SS 1/0 MFP3 SPI1 slave select pin
UART1_nCTS | MFP4 Clear to Send input pin for UART1.
ACMPO_N A MFP5 ComparatorO negative input pin.
EBI_AD7 I/0 MFP7 EBI address/data bus bit 7.
UART2_TXD O MFP9 Data transmitter output pin for UART2. (M45xD/M45xC
Only)
T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)
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4.3.7 M452 USB Series LQFP64 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0]=0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4]=0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.15 I/0 MFPO General purpose digital I/O pin.
EADC_CH12 A MFP1 EADC analog input channel 12.
ACMPO_P3 A MFP5 ComparatorO positive input pin.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
2 PB.5 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0O_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI 1/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 I/0 MFP7 EBI address/data bus bit 6.
UART2_RXD I/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
3 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 ComparatorO positive input pin.
EBI_AD5 I/0 MFP7 EBI address/data bus bit 5.
4 PB.7 1/0 MFPO General purpose digital I/O pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPIO_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 ComparatorO positive input pin.
EBI_AD4 I/0 MFP7 EBI address/data bus bit 4.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
5 nRESET | MFPO External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
6 PD.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_|2SMCLK O MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
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INT3 | MFP8 External interrupt3 input pin.
T3 I/0 MFP11 |Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
7 AVss P MFPO Ground pin for analog circuit.
8 PD.8 I/0 MFPO General purpose digital I/O pin.
EADC_CH7 A MFP1 EADC analog input channel 7. (M45xD/M45xC Only)
EBI_nCSO O MFP7 EBI chip select 0 enable output pin.
9 PD.9 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xD/M45xC Only)
ACMP1_P3 A MFP5 Comparatorl positive input pin.
EBI_ALE (0] MFP7 EBI address latch enable output pin.
10 PD.1 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD (0] MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.
11 PD.2 1/0 MFPO General purpose digital 1/0 pin.
STADC | MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input.
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO0_BRAKEO | MFP6 PWMO break input 0
EBI_nWR O MFP7 EBI write enable output pin.
INTO | MFP8 External interruptO input pin.
12 PD.3 1/0 MFPO General purpose digital 1/0 pin.
T2 1/0 MFP1 Timer2 event counter input / toggle output
T1_EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
13 Veat MFPO Power supply by batteries for RTC and PF.0~PF.2.
14 PF.0 1/0 MFPO General purpose digital /0 pin.
X32_0uUT O MFP1 External 32.768 kHZ (low speed) crystal output pin.
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INT5 | MFP8 External interrupt5 input pin.
15 PF.1 I/0 MFPO General purpose digital I/O pin.
X32_IN | MFP1 External 32.768 kHZ (low speed) crystal input pin.
16 PF.2 1/0 MFPO General purpose digital 1/0 pin.
TAMPER 1/0 MFP1 TAMPER detector loop pin
17 PD.12 I/0 MFPO General purpose digital I/O pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART3_TXD (0] MFP3 Data transmitter output pin for UART3.
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_ADR16 (0] MFP7 EBI address bus bit 16.
18 PD.13 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI 110 MFP2 SPI12 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART3_RXD | MFP3 Data receiver input pin for UART3.
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_ADR17 O MFP7 EBI address bus bit 17.
19 PD.14 1/0 MFPO General purpose digital I/O pin.
SPI2_MISO I/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
UART3_nCTS | MFP3 Clear to Send input pin for UART3.
PWM1_CH2 1/0 MFP6 PWM1 output/capture input.
EBI_ADR18 (0] MFP7 EBI address bus bit 18.
20 PD.15 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART3_nRTS (0] MFP3 Request to Send output pin for UART3.
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
EBI_ADR19 (0] MFP7 EBI address bus bit 19.
21 PD.7 1/0 MFPO General purpose digital 1/0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 ComparatorO output.
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.
22 PF.3 1/0 MFPO General purpose digital 1/0 pin.
XT1_OUT O MFP1 External 4~20 MHz (high speed) crystal output pin.
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12C1_SCL 110 MFP3 12C1 clock pin.
23 PF.4 I/0 MFPO General purpose digital I/O pin.
XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
24 Vss A MFPO Ground pin for digital circuit.
25 Voo A MFPO Power supply for I/0 ports and LDO source for internal
PLL and digital function.
26 LDO_CAP A MFPO  [LDO output pin.
Note: _This pin needs to be connected with a 1uF
capacitor.
27 PC.0 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK I/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART2_nCTS [ MFP3 Clear to Send input pin for UART2.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 1/0 MFP7 EBI address/data bus bit 8.
INT2 | MFP8 External interrupt2 input pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3_EXT | MFP11 |Timer3 external capture input. (M45xD/M45xC Only)
28 PC.1 1/0 MFPO General purpose digital 1/0 pin.
CLKO o MFP1 Clock Out
STDAC | MFP2 DAC external trigger input.
UART2_nRTS (0] MFP3 Request to Send output pin for UART2.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 I/0 MFP7 EBI address/data bus bit 9.
UART3_RXD I/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
29 PC.2 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD O MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 I/0 MFP7 EBI address/data bus bit 10.
30 PC.3 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI 110 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART2_RXD | MFP3 Data receiver input pin for UART2.
USB_VBUS_ST | MFP4 USB external VBUS regulator status pin. (M45xG/M45xE
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Only)
PWMO_CH3 I/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
31 PC.4 I/0 MFPO General purpose digital I/O pin.
SPI2_MISO 1/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 110 MFP3 12C1 clock pin.
USB_VBUS_EN (0] MFP4 USB external VBUS regulator enable pin.
(M45xG/M45xE Only)
PWMO_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
32 PC.5 1/0 MFPO General purpose digital 1/0 pin.
SPI2_12SMCLK O MFP2 1252 master clock output pin. (M45xG/M45xE Only)
PWMO0_CH5 1/0 MFP6 PWMO output/capture input.
EBI_AD13 1/0 MFP7 EBI address/data bus bit 13.
33 PC.6 1/0 MFPO General purpose digital I/O pin.
12C1_SMBAL O MFP3 12C1 SMBus SMBALTER# pin
ACMP1_O O MFP5 Comparatorl output .
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_AD14 1/0 MFP7 EBI address/data bus bit 14.
UARTO_TXD (@] MFP9 Data transmitter output pin for UARTO. (M45xD/M45xC
Only)
34 PC.7 1/0 MFPO General purpose digital I/O pin.
12C1_SMBSUS o} MFP3  [12C1 SMBus SMBSUS# pin (PMBus CONTROL pin)
PWM1_CH1 1/0 MFP6 PWML1 output/capture input.
EBI_AD15 I/0 MFP7 EBI address/data bus bit 15.
UARTO_RXD | MFP9 Data receiver input pin for UARTO. (M45xD/M45xC Only)
35 PF.5 1/0 MFPO General purpose digital 1/0 pin.
ICE_CLK | MFP1 Serial wired debugger clock pin
36 PF.6 1/0 MFPO General purpose digital 1/0 pin.
ICE_DAT 1/0 MFP1 Serial wired debugger data pin
37 PE.8 1/0 MFPO General purpose digital 1/0 pin.
UART1_TXD O MFP1 Data transmitter output pin for UART1.
SPI0_MISO1 1/0 MFP2 SPIO 2nd MISO (Master In, Slave Out) pin.
12C1_SCL 1/0 MFP4 12C1 clock pin.
SCO_PWR (@] MFP5 SmartCard power pin.
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CLKO o MFP9 Clock Out (M45xD/M45xC Only)
PWMO0_BRAKEO I MFP10 [PWMO break input 0 (M45xD/M45xC Only)
Tl 1/0 MFP11 |Timerl event counter input/ toggle output
(M45xD/M45xC Only)
38 PE.9 I/0 MFPO General purpose digital I/O pin.
UART1_RXD | MFP1 Data receiver input pin for UART1.
SPI0_MOSI1 1/0 MFP2 SPIO 2nd MOSI (Master Out, Slave In) pin.
12C1_SDA 1/0 MFP4 12C1 data input/output pin.
SCO_RST (0] MFP5 SmartCard reset pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
PWM1_BRAKE1l | MFP10 PWM1 break input 1 (M45xD/M45xC Only)
T2 I/0 MFP11 |Timer2 event counter input / toggle output
(M45xD/M45xC Only)
39 PE.10 1/0 MFPO General purpose digital /O pin.
SPI1_MISO I/0 MFP1 SPI1 MISO (Master In, Slave Out) pin.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
UART1_nCTS | MFP3 Clear to Send input pin for UART1.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
SCO_DAT 1/0 MFP5 SmartCard data pin.
UART3_TXD (@] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
12C1_SCL 1/0 MFP11  |I12C1 clock pin. (M45xD/M45xC Only)
40 PE.11 1/0 MFPO General purpose digital I/O pin.
SPI1_MOSI I/0 MFP1 SPI1 MOSI (Master Out, Slave In) pin.
SPI0_MOSIO I/0 MFP2 SPIO0 1st MOSI (Master Out, Slave In) pin.
UART1_nRTS (0] MFP3 Request to Send output pin for UART1.
[12C0_SMBSUS o} MFP4  [12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
SCO0_CLK O MFP5 SmartCard clock pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
I2C1_SDA 110 MFP11  [I2C1 data input/output pin. (M45xD/M45xC Only)
41 PE.12 I/0 MFPO General purpose digital I/O pin.
SPI1_SS 1/0 MFP1 SPI1 slave select pin
SPIO_SS 1/0 MFP2 SPIO slave select pin.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
12C0_SCL I/0 MFP4 12C0 clock pin.
42 PE.13 I/0 MFPO General purpose digital I/O pin.
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SPI1_CLK I/0 MFP1 SPI1 serial clock pin
SPIO_CLK I/0 MFP2 SPIO serial clock pin.
UART1_RXD | MFP3 Data receiver input pin for UART1.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.

43 Vobio A MFPO Power supply for PE.8~PE.13.

44 USB_VBUS A MFPO Power supply from USB* host or HUB.

45 USB_D- | MFPO USB differential signal D-.

46 USB_D+ [ MFPO USB differential signal D+.

47 PF.7 1/0 MFPO General purpose digital /0O pin. (M45xD/M45xC Only)

USB_ID | MFPO USB identification. (M45xG/M45xE Only)

48 USB_VDD33_CAP A MFPO Internal power regulator output 3.3V decoupling pin.
Note: _This pin needs to be connected with a 1uF
capacitor.

49 PA.3 1/0 MFPO General purpose digital 1/0 pin.

USB_VBUS_ST | MFP1 USB external VBUS regulator status pin. (M45xG/M45xE
Only)

UARTO_RXD | MFP2 Data receiver input pin for UARTO.

UARTO_nRTS O MFP3 Request to Send output pin for UARTO.

12C0_SCL 1/0 MFP4 12C0 clock pin.

SCO0_PWR (0] MFP5 SmartCard power pin.

PWM1_CH2 1/0 MFP6 PWML1 output/capture input.

EBI_AD3 I/0 MFP7 EBI address/data bus bit 3.

50 PA.2 1/0 MFPO General purpose digital 1/0 pin.

USB_VBUS_EN (0] MFP1 USB external VBUS regulator enable pin.
(M45xG/M45XE Only)

UARTO_TXD O MFP2 Data transmitter output pin for UARTO.

UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.

12C0_SDA 1/0 MFP4 12C0 data input/output pin.

SCO_RST O MFP5 SmartCard reset pin.

PWM1_CH3 1/0 MFP6 PWM1 output/capture input.

EBI_AD2 I/0 MFP7 EBI address/data bus bit 2.

51 PA.1 1/0 MFPO General purpose digital 1/0 pin.

UART1_nRTS O MFP1 Request to Send output pin for UART1.
UART1_RXD | MFP3 Data receiver input pin for UART1.
SCO_DAT 1/0 MFP5 SmartCard data pin.

PWM1_CH4 I/0 MFP6 PWM1 output/capture input.
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EBI_AD1 1/0 MFP7 EBI address/data bus bit 1.
STADC I/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
52 PA.O 1/0 MFPO General purpose digital /0 pin.
UART1_nCTS | MFP1 Clear to Send input pin for UART1.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
SCO_CLK (0] MFP5 SmartCard clock pin.
PWM1_CH5 I/0 MFP6 PWM1 output/capture input.
EBI_ADO 1/0 MFP7 EBI address/data bus bit 0.
INTO | MFP8 External interruptO input pin.
SPI1_I12SMCLK O MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
53 Vss A MFPO Ground pin for digital circuit.
54 Vpp A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
55 AVpp A MFPO Power supply for internal analog circuit.
56 Vrer | MFPO Voltage reference input for ADC.
Note: .This pin needs to be connected with a 1uF
capacitor.
57 PB.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CHO A MFP1 EADC analog input.
SPI0O_MOSI1 1/0 MFP2 SPIO 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 | MFP8 External interruptl input pin.
58 PB.1 1/0 MFPO General purpose digital I/O pin.
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
UART2_TXD O MFP3 Data transmitter output pin for UART2.
T3 1/0 MFP4 Timer3 event counter input / toggle output
SCO_RST O MFP5 SmartCard reset pin.
PWMO_SYNC_OUT O MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
59 PB.2 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
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SPI1_CLK I/0 MFP3 SPI1 serial clock pin
UART1_RXD | MFP4 Data receiver input pin for UART1.
SCO0_CD | MFP5 SmartCard card detect pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
T2_EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
60 PB.3 I/0 MFPO General purpose digital I/O pin.
EADC_CH3 A MFP1 EADC analog input channel 3.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
UART1_TXD O MFP4 Data transmitter output pin for UART1.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
TO_EXT | MFP11 |TimerO external capture input. (M45xD/M45xC Only)
61 PB.4 1/0 MFPO General purpose digital 1/0 pin.
EADC_CHA4 A MFP1 EADC analog input channel 4.
SPIO_SS 1/0 MFP2 SPIO slave select pin.
SPI1_SS 1/0 MFP3 SPI1 slave select pin
UART1_nCTS | MFP4 Clear to Send input pin for UART1.
ACMPO_N A MFP5 ComparatorO negative input pin.
EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.
UART2_TXD (@] MFP9 Data transmitter output pin for UART2. (M45xD/M45xC
Only)
T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)
62 PB.8 1/0 MFPO General purpose digital I/O pin.
EADC_CH5 A MFP1 EADC analog input channel 5.
UART1 _nRTS O MFP4 Request to Send output pin for UART1.
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
63 PB.11 1/0 MFPO General purpose digital 1/0 pin.
EADC_CHS8 A MFP1 EADC analog input channel 8.
64 PB.12 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH9 A MFP1 EADC analog input channel 9.
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4.3.8 M452 USB Series LQFP100 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0] = 0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4] = 0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.13 I/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
2 PB.14 1/0 MFPO General purpose digital /O pin. (M45xG/M45xE Only)
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
3 PB.15 1/0 MFPO General purpose digital I/O pin.
EADC_CH12 A MFP1 EADC analog input channel 12.
ACMPO_P3 A MFP5 ComparatorO positive input pin.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
4 PB.5 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0O_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI 1/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 I/0 MFP7 EBI address/data bus bit 6.
UART2_RXD I/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
5 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 ComparatorO positive input pin.
EBI_AD5 I/0 MFP7 EBI address/data bus bit 5.
6 PB.7 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 ComparatorO positive input pin.
EBI_AD4 I/0 MFP7 EBI address/data bus bit 4.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
7 nRESET | MFPO External reset input: active LOW, with an internal pull-up.
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Set this pin low reset to initial state.
8 PD.O I/0 MFPO General purpose digital I/O pin.
EADC_CH®6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_I2SMCLK (0] MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
INT3 | MFP8 External interrupt3 input pin.
T3 1/0 MFP11 [Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
9 AVss P MFPO Ground pin for analog circuit. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
10 Vpp A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
11 Vss A MFPO Ground pin for digital circuit.
12 pPC.8 1/0 MFPO General purpose digital I/O pin.
13 PD.8 1/0 MFPO General purpose digital I/O pin.
EADC_CH7 A MFP1 EADC analog input channel 7. (M45xD/M45xC Only)
EBI_nCSO0 O MFP7 EBI chip select 0 enable output pin.
14 PD.9 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xD/M45xC Only)
ACMP1_P3 A MFP5 Comparatorl positive input pin.
EBI_ALE (0] MFP7 EBI address latch enable output pin.
15 PD.1 1/0 MFPO General purpose digital /0 pin.
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD (0] MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.
16 PD.2 1/0 MFPO General purpose digital 1/0 pin.
STADC | MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input.
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO_BRAKEO | MFP6 PWMO break input 0
EBI_nWR O MFP7 EBI write enable output pin.
INTO | MFP8 External interruptO input pin.
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17 PD.3 I/0 MFPO General purpose digital I/O pin.
T2 I/0 MFP1 Timer2 event counter input / toggle output
T1_EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
18 PD.4 1/0 MFPO General purpose digital I/O pin.
SPI1_CLK I/0 MFP2 SPI1 serial clock pin
12C0_SDA 1/0 MFP3 12CO0 data input/output pin.
PWMO_BRAKEO | MFP5 PWMO break input 0
TO 1/0 MFP6 TimerOevent counter input / toggle output
19 PD.5 1/0 MFPO General purpose digital I/O pin.
CLKO O MFP1 Clock Out
SPI1_MISO I/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
12C0_SCL I/0 MFP3 12CO0 clock pin.
PWMO_BRAKE1 | MFP5 PWMO break input 1
Tl 1/0 MFP6 Timerl event counter input / toggle output
20 PE.3 1/0 MFPO General purpose digital I/O pin.
SPI1_MOSI 1/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
21 PD.6 I/0 MFPO General purpose digital I/O pin.
CLKO o MFP1 Clock Out
SPI1_SS 1/0 MFP2 SPI1 slave select pin
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMPO_O O MFP5 Comparator0O output.
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nWR O MFP7 EBI write enable output pin.
22 Vear A MFPO Power supply by batteries for RTC and PF.0~PF.2.
23 PF.0 1/0 MFPO General purpose digital 1/0 pin.
X32_0OuUT O MFP1 External 32.768 kHZ (low speed) crystal output pin.
INT5S | MFP8 External interrupt5 input pin.
24 PF.1 1/0 MFPO General purpose digital 1/0 pin.
X32_IN | MFP1 External 32.768 kHZ (low speed) crystal input pin.
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25 PF.2 I/0 MFPO General purpose digital I/O pin.
TAMPER I/0 MFP1 TAMPER detector loop pin
26 PD.10 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
T2 1/0 MFP4 Timer2 event counter input / toggle output
(M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
27 PD.11 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
T3 1/0 MFP4 Timer3 event counter input / toggle output
(M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
28 PD.12 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS [ MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART3_TXD (0] MFP3 Data transmitter output pin for UART3.
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_ADR16 (0] MFP7 EBI address bus bit 16.
29 PD.13 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI I/0 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART3_RXD | MFP3 Data receiver input pin for UART3.
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_ADR17 (0] MFP7 EBI address bus bit 17.
30 PD.14 1/0 MFPO General purpose digital I/O pin.
SPI2_MISO 110 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
UART3_nCTS | MFP3 Clear to Send input pin for UART3.
PWM1_CH2 1/0 MFP6 PWM1 output/capture input.
EBI_ADR18 (0] MFP7 EBI address bus bit 18.
31 PD.15 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART3_nRTS O MFP3 Request to Send output pin for UART3.
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
EBI_ADR19 (0] MFP7 EBI address bus bit 19.
32 PD.7 1/0 MFPO General purpose digital 1/0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 ComparatorO output.
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PWMO0_CH5 I/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.

33 PF.3 1/0 MFPO General purpose digital 1/0 pin.

XT1_OUT O MFP1 External 4~20 MHz (high speed) crystal output pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.

34 PF.4 I/0 MFPO General purpose digital I/O pin.

XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.

35 Vss A MFPO Ground pin for digital circuit.

36 Voo A MFPO Power supply for I/O ports and LDO source for internal

PLL and digital function.

37 LDO_CAP A MFPO LDO output pin.

Note: _This pin needs to be connected with a 1uF
capacitor.

38 PC.9 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
SPI2_I12SMCLK O MFP2 1252 master clock output pin. (M45xG/M45xE Only)
PWM1_CHO 1/0 MFP6 PWM1 output/capture input. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)

39 PC.10 1/0 MFPO General purpose digital I/O pin.

SPI12_MOSI 110 MFP2 SPI12 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
PWM1_CH1 1/0 MFP6 PWML1 output/capture input.

40 PC.11 1/0 MFPO General purpose digital I/O pin.

SPI2_MISO 110 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
PWM1_CH2 1/0 MFP6 PWML1 output/capture input.

41 PC.12 1/0 MFPO General purpose digital 1/0 pin.

SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.

42 PC.13 1/0 MFPO General purpose digital 1/0 pin.

SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
PWM1_CH4 1/0 MFP6 PWM1 output/capture input.

43 PC.14 I/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
PWM1_CH5 1/0 MFP6 PWML1 output/capture input. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)

44 PC.0 1/0 MFPO General purpose digital 1/0 pin.

SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
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UART2_nCTS | MFP3 Clear to Send input pin for UART2.
PWMO_CHO I/0 MFP6 PWMO output/capture input.
EBI_ADS8 1/0 MFP7 EBI address/data bus bit 8.
INT2 | MFP8 External interrupt2 input pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3_EXT | MFP11 |Timer3 external capture input. (M45xD/M45xC Only)
45 PC.1 1/0 MFPO General purpose digital 1/0 pin.
CLKO O MFP1 Clock Out
STDAC [ MFP2 DAC external trigger input.
UART2_nRTS (0] MFP3 Request to Send output pin for UART2.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 I/0 MFP7 EBI address/data bus bit 9.
UART3_RXD I/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
46 PC.2 1/0 MFPO General purpose digital I/O pin.
SPI2_SS [ MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD (0] MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 I/0 MFP7 EBI address/data bus bit 10.
a7 PC.3 1/0 MFPO General purpose digital I/O pin.
SPI2_MOSI 110 MFP2 SPI12 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART2_RXD | MFP3 Data receiver input pin for UART2.
USB_VBUS_ST | MFP4 USB external VBUS regulator status pin. (M45xG/M45xE
Only)
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
48 PC.4 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MISO I/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 1/0 MFP3 12C1 clock pin.
USB_VBUS_EN O MFP4 USB external VBUS regulator enable pin.
(M45xG/M45XE Only)
PWMO_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
49 PE.O I/0 MFPO General purpose digital I/O pin.
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SPI2_CLK I/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
12C1_SDA I/0 MFP3 I12C1 data input/output pin.
T2_EXT | MFP4 Timer2 external capture input
SCO0_CD | MFP5 SmartCard card detect pin.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_nCS1 (0] MFP7 EBI chip select 1 enable output pin.
INT4 | MFP8 External interrupt4 input pin.

50 PC.5 1/0 MFPO General purpose digital I/O pin.
SPI2_I12SMCLK O MFP2 1252 master clock output pin. (M45xG/M45xE Only)
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_AD13 I/0 MFP7 EBI address/data bus bit 13.

51 PC.6 1/0 MFPO General purpose digital I/O pin.
12C1_SMBAL O MFP3 12C1 SMBus SMBALTER# pin
ACMP1_O O MFP5 Comparatorl output .
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_AD14 I/0 MFP7 EBI address/data bus bit 14.
UARTO_TXD (0] MFP9 Data transmitter output pin for UARTO. (M45xD/M45xC

Only)

52 PC.7 1/0 MFPO General purpose digital 1/0 pin.
12C1_SMBSUS O MFP3 12C1 SMBus SMBSUS# pin (PMBus CONTROL pin)
PWM1_CH1 1/0 MFP6 PWML1 output/capture input.
EBI_AD15 1/0 MFP7 EBI address/data bus bit 15.
UARTO_RXD | MFP9 Data receiver input pin for UARTO. (M45xD/M45xC Only)

53 PE.4 1/0 MFPO General purpose digital 1/0 pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.
SCO_PWR O MFP5 SmartCard power pin.
PWM1_BRAKEO | MFP6 PWM1 break input 0
EBI_nCSO O MFP7 EBI chip select 0 enable output pin.
INTO | MFP8 External interruptO input pin.

54 PE.5 1/0 MFPO General purpose digital /0 pin.
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
SCO_RST O MFP5 SmartCard reset pin.
PWM1_BRAKE1l | MFP6 PWM1 break input 1
EBI_ALE O MFP7 EBI address latch enable output pin.
INT1 | MFP8 External interruptl input pin.
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55 PF.5 I/0 MFPO General purpose digital I/O pin.
ICE_CLK | MFP1 Serial wired debugger clock pin

56 PF.6 1/0 MFPO General purpose digital 1/0 pin.
ICE_DAT 1/0 MFP1 Serial wired debugger data pin

57 PA.8 1/0 MFPO General purpose digital 1/0 pin.
UART3_TXD (0] MFP3 Data transmitter output pin for UART3.

58 PA.9 I/0 MFPO General purpose digital I/O pin.
UART3_RXD [ MFP3 Data receiver input pin for UART3.

59 PA.7 1/0 MFPO General purpose digital 1/0 pin.
SPI1_CLK I/0 MFP2 SPI1 serial clock pin
TO_EXT | MFP3 Timer0 external capture input.
EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.

60 PA.6 1/0 MFPO General purpose digital I/O pin.
SPI1_MISO 1/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
T1 _EXT | MFP3 Timerl external capture input
EBI_AD6 I/0 MFP7 EBI address/data bus bit 6.

61 PA.5 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI 1/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
T2_EXT | MFP3 Timer2 external capture input
EBI_AD5 1/0 MFP7 EBI address/data bus bit 5.

62 PA.4 1/0 MFPO General purpose digital 1/0 pin.
SPI1_SS I/0 MFP2 SPI1 slave select pin
EBI_AD4 I/0 MFP7 EBI address/data bus bit 4.

63 Vss A MFPO Ground pin for digital circuit.

64 o A MFPO Power supply for I/O ports and LDO source for internal

PLL and digital function. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)

65 PE.1 1/0 MFPO General purpose digital 1/0 pin.
T3_EXT | MFP3 Timer3 external capture input
SCO0_CD | MFP5 SmartCard card detect pin.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.

66 PE.8 1/0 MFPO General purpose digital 1/0 pin.
UART1_TXD O MFP1 Data transmitter output pin for UART1.
SPI0_MISO1 1/0 MFP2 SPIO 2nd MISO (Master In, Slave Out) pin.
12C1_SCL 110 MFP4 12C1 clock pin.
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SCO0_PWR (0] MFP5 SmartCard power pin.
CLKO o MFP9 Clock Out (M45xD/M45xC Only)
PWMO_BRAKEO [ MFP10  |PWMO break input 0 (M45xD/M45xC Only)
Tl 1/0 MFP11 |Timerl event counter input/ toggle output
(M45xD/M45xC Only)
67 PE.9 1/0 MFPO General purpose digital 1/0 pin.
UART1_RXD | MFP1 Data receiver input pin for UART1.
SPI0_MOSI1 1/0 MFP2 SPIO 2nd MOSI (Master Out, Slave In) pin.
12C1_SDA 1/0 MFP4 I12C1 data input/output pin.
SCO_RST (0] MFP5 SmartCard reset pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
PWM1_BRAKE1 [ MFP10  [PWML1 break input 1 (M45xD/M45xC Only)
T2 I/0 MFP11 |Timer2 event counter input / toggle output
(M45xD/M45xC Only)
68 PE.10 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO I/0 MFP1 SPI1 MISO (Master In, Slave Out) pin.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
UART1_nCTS | MFP3 Clear to Send input pin for UARTL1.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
SCO_DAT 1/0 MFP5 SmartCard data pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
12C1_SCL 1/0 MFP11 |I12C1 clock pin. (M45xD/M45xC Only)
69 PE.11 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI I/0 MFP1 SPI1 MOSI (Master Out, Slave In) pin.
SPI0O_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
UART1_nRTS O MFP3 Request to Send output pin for UART1.
2C0_SMBSUS o} MFP4  [12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
SCO0_CLK O MFP5 SmartCard clock pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
I2C1_SDA 110 MFP11  [I2C1 data input/output pin. (M45xD/M45xC Only)
70 PE.12 1/0 MFPO General purpose digital 1/0 pin.
SPI1_SS 1/0 MFP1 SPI1 slave select pin
SPIO_SS 1/0 MFP2 SPIO slave select pin.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
12C0_SCL 110 MFP4 12CO0 clock pin.
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71 PE.13 I/0 MFPO General purpose digital I/O pin.
SPI1_CLK I/0 MFP1 SPI1 serial clock pin
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
UART1_RXD | MFP3 Data receiver input pin for UART1.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.

72 Vbbio A MFPO Power supply for PE.8~PE.13.

73 USB_VBUS A MFPO Power supply from USB* host or HUB.

74 USB_D- [ MFPO USB differential signal D-.

75 USB_D+ | MFPO USB differential signal D+.

76 PF.7 1/0 MFPO General purpose digital /O pin. (M45xD/M45xC Only)

USB_ID | MFPO USB identification. (M45xG/M45xE Only)

77 USB_VDD33_CAP A MFPO Internal power regulator output 3.3V decoupling pin.
Note: .This pin needs to be connected with a 1uF
capacitor.

78 PE.2 1/0 MFPO General purpose digital /O pin. (M45xG/M45xE Only)

PWM1_CH1 1/0 MFP6 PWML1 output/capture input. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)

79 PA.3 1/0 MFPO General purpose digital I/O pin.

USB_VBUS_ST | MFP1 USB external VBUS regulator status pin. (M45xG/M45xE
Only)

UARTO_RXD | MFP2 Data receiver input pin for UARTO.

UARTO_nRTS O MFP3 Request to Send output pin for UARTO.

12C0_SCL I/0 MFP4 12C0 clock pin.

SCO_PWR O MFP5 SmartCard power pin.

PWM1_CH2 1/0 MFP6 PWML1 output/capture input.

EBI_AD3 1/0 MFP7 EBI address/data bus bit 3.

80 PA.2 1/0 MFPO General purpose digital 1/0 pin.

USB_VBUS_EN O MFP1 USB external VBUS regulator enable pin.
(M45xG/M45XE Only)
UARTO_TXD O MFP2 Data transmitter output pin for UARTO.
UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.
SCO_RST (0] MFP5 SmartCard reset pin.
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
EBI_AD2 1/0 MFP7 EBI address/data bus bit 2.
81 PA.1 I/0 MFPO General purpose digital I/O pin.
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UART1_nRTS (0] MFP1 Request to Send output pin for UART1.
UART1_RXD | MFP3 Data receiver input pin for UART1.
SCO_DAT 1/0 MFP5 SmartCard data pin.
PWM1_CH4 1/0 MFP6 PWMZ1 output/capture input.
EBI_AD1 1/0 MFP7 EBI address/data bus bit 1.
STADC I/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
82 PA.O I/0 MFPO General purpose digital I/O pin.
UART1_nCTS [ MFP1 Clear to Send input pin for UART1.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
SCO0_CLK O MFP5 SmartCard clock pin.
PWM1_CH5 1/0 MFP6 PWM1 output/capture input.
EBI_ADO 1/0 MFP7 EBI address/data bus bit 0.
INTO [ MFP8 External interruptO input pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
83 PA.12 1/0 MFPO General purpose digital 1/0 pin.
SPI1_I2SMCLK O MFP2 12S1 master clock output pin.
84 PA.13 1/0 MFPO General purpose digital 1/0 pin.
85 PA.14 1/0 MFPO General purpose digital I/O pin.
UART2_nCTS | MFP3 Clear to Send input pin for UART2.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
86 PA.15 1/0 MFPO General purpose digital 1/0 pin.
UART2_nRTS O MFP3 Request to Send output pin for UART2.
12C0_SMBSUS O MFP4 12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
87 Vss A MFPO Ground pin for digital circuit.
88 o A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
89 AVpp A MFPO Power supply for internal analog circuit.
90 Vrer | MFPO Voltage reference input for ADC.
Note: This pin needs to be connected with a 1uF
capacitor.
91 PB.O 1/0 MFPO General purpose digital I1/0 pin.
EADC_CHO A MFP1 EADC analog input.
SPI0_MOSI1 I/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
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EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 | MFP8 External interruptl input pin.
92 PB.1 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0_MISO1 1/0 MFP2 SPIO 2nd MISO (Master In, Slave Out) pin.
UART2_TXD (0] MFP3 Data transmitter output pin for UART2.
T3 I/0 MFP4 Timer3 event counter input / toggle output
SCO_RST (0] MFP5 SmartCard reset pin.
PWMO_SYNC_OUT O MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
93 PB.2 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPIO_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK 1/0 MFP3 SPI1 serial clock pin
UART1_RXD | MFP4 Data receiver input pin for UART1.
SC0_CD | MFP5 SmartCard card detect pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
T2_EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
94 PB.3 1/0 MFPO General purpose digital I/O pin.
EADC_CH3 A MFP1 EADC analog input channel 3.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
UART1_TXD O MFP4 Data transmitter output pin for UART1.
UART3_TXD (@] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
TO_EXT | MFP11  |TimerO external capture input. (M45xD/M45xC Only)
95 PB.4 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH4 A MFP1 EADC analog input channel 4.
SPIO_SS I/0 MFP2 SPIO slave select pin.
SPI1_SS I/0 MFP3 SPI1 slave select pin
UART1_nCTS | MFP4 Clear to Send input pin for UART1.
ACMPO_N A MFP5 ComparatorO negative input pin.
EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.
UART2_TXD (0] MFP9 8a:a)transmitter output pin for UART2. (M45xD/M45xC
nly
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T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)

96 PB.8 I/0 MFPO General purpose digital I/O pin.
EADC_CH5 A MFP1 EADC analog input channel 5.
UART1_nRTS O MFP4 Request to Send output pin for UART1.
PWMO_CH2 1/0 MFP6 PWMO output/capture input.

97 PB.9 I/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH®6 A MFP1 EADC analog input channel 6. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)

98 PB.10 I/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH7 A MFP1 EADC analog input channel 7. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)

99 PB.11 1/0 MFPO General purpose digital I/O pin.
EADC_CHS8 A MFP1 EADC analog input channel 8.

100 PB.12 1/0 MFPO General purpose digital I/O pin.
EADC_CH9 A MFP1 EADC analog input channel 9.
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4.3.9 M453 CAN Series(CAN+USB) LQFP48 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0]=0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4]=0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.5 I/0 MFPO General purpose digital I/O pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI I/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.
UART2_RXD 1/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
2 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 Comparator0 positive input pin.
EBI_AD5 1/0 MFP7 EBI address/data bus bit 5.
3 PB.7 1/0 MFPO General purpose digital I/O pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPI0_CLK I/0 MFP2 SPIO0 serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 Comparator0 positive input pin.
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
4 nRESET | MFPO External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
5 PD.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_I2SMCLK (0] MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
INT3 | MFP8 External interrupt3 input pin.
T3 1/0 MFP11 [Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
6 AVss P MFPO Ground pin for analog circuit.
7 PD.1 1/0 MFPO General purpose digital 1/0 pin.
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EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD (@] MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.
8 PD.2 I/0 MFPO General purpose digital I/O pin.
STADC [ MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input.
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO_BRAKEO | MFP6 PWMO break input 0
EBI_nWR (0] MFP7 EBI write enable output pin.
INTO [ MFP8 External interruptO input pin.
9 PD.3 1/0 MFPO General purpose digital I/O pin.
T2 1/0 MFP1 Timer2 event counter input / toggle output
T1 _EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
10 Veat MFPO Power supply by batteries for RTC and PF.0~PF.2.
11 PF.0 1/0 MFPO General purpose digital 1/0 pin.
X32_0uUT O MFP1 External 32.768 kHZ (low speed) crystal output pin.
INT5 | MFP8 External interrupt5 input pin.
12 PF.1 1/0 MFPO General purpose digital I/O pin.
X32_IN | MFP1 External 32.768 kHZ (low speed) crystal input pin.
13 PF.2 1/0 MFPO General purpose digital 1/0 pin.
TAMPER 1/0 MFP1 TAMPER detector loop pin
14 PD.7 1/0 MFPO General purpose digital 1/0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 Comparator0O output.
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.
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15 PF.3 I/0 MFPO General purpose digital I/O pin.
XT1_OUT (0] MFP1 External 4~20 MHz (high speed) crystal output pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.
16 PF.4 1/0 MFPO General purpose digital 1/0 pin.
XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA I/0 MFP3 I12C1 data input/output pin.
17 Vss A MFPO Ground pin for digital circuit.
18 LDO_CAP A MFPO LDO output pin.
Note: ‘This pin needs to be connected with a 1uF
capacitor.
19 PC.0 1/0 MFPO General purpose digital I/O pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART2_nCTS | MFP3 Clear to Send input pin for UART2.
CANO_TXD | MFP4 CAN bus transmitter input.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 1/0 MFP7 EBI address/data bus bit 8.
INT2 [ MFP8 External interrupt2 input pin.
UART3_TXD (@] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3 _EXT | MFP11 |Timer3 external capture input. (M45xD/M45xC Only)
20 PC.1 1/0 MFPO General purpose digital I/O pin.
CLKO o MFP1 Clock Out
STDAC | MFP2 DAC external trigger input.
UART2_nRTS O MFP3 Request to Send output pin for UART2.
CANO_RXD | MFP4 CAN bus receiver input.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 I/0 MFP7 EBI address/data bus bit 9.
UART3_RXD I/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
21 PC.2 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD O MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 I/0 MFP7 EBI address/data bus bit 10.
22 PC.3 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI 1/0 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
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Only)
UART2_RXD | MFP3 Data receiver input pin for UART2.
USB_VBUS_ST | MFP4 USB external VBUS regulator status pin. (M45xG/M45xE
Only)
PWMO_CH3 I/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
23 PC.4 I/0 MFPO General purpose digital I/O pin.
SPI2_MISO 1/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 1/0 MFP3 12C1 clock pin.
USB_VBUS_EN (0] MFP4 USB external VBUS regulator enable pin.
(M45xG/M45xE Only)
PWMO_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
24 PE.O 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK I/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.
T2_EXT [ MFP4 Timer2 external capture input
SC0_CD | MFP5 SmartCard card detect pin.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
INT4 | MFP8 External interrupt4 input pin.
25 PF.5 1/0 MFPO General purpose digital I/O pin.
ICE_CLK | MFP1 Serial wired debugger clock pin
26 PF.6 1/0 MFPO General purpose digital I/O pin.
ICE_DAT 1/0 MFP1 Serial wired debugger data pin
27 PE.10 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO 1/0 MFP1 SPI1 MISO (Master In, Slave Out) pin.
SPI0_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
UART1_nCTS | MFP3 Clear to Send input pin for UART1.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
SCO_DAT I/0 MFP5 SmartCard data pin.
UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
12C1_SCL 1/0 MFP11 12C1 clock pin. (M45xD/M45xC Only)
28 PE.11 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI 1/0 MFP1 SPI1 MOSI (Master Out, Slave In) pin.
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SPI0O_MOSIO I/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
UART1_nRTS (0] MFP3 Request to Send output pin for UART1.
12C0_SMBSUS O MFP4 12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
SCO0_CLK O MFP5 SmartCard clock pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
12C1_SDA I/0 MFP11 |I12C1 data input/output pin. (M45xD/M45xC Only)

29 PE.12 I/0 MFPO General purpose digital I/O pin.

SPI1_SS 1/0 MFP1 SPI1 slave select pin

SPIO_SS I/0 MFP2 SPIO0 slave select pin.

UART1_TXD O MFP3 Data transmitter output pin for UART1.
12C0_SCL I/0 MFP4 12CO0 clock pin.

30 PE.13 1/0 MFPO General purpose digital I/O pin.

SPI1_CLK 1/0 MFP1 SPI1 serial clock pin

SPIO_CLK 1/0 MFP2 SPIO serial clock pin.
UART1_RXD | MFP3 Data receiver input pin for UART1.
12C0_SDA 1/0 MFP4 12C0 data input/output pin.

31 Vbbio A MFPO Power supply for PE.10~PE.13.

32 USB_VBUS A MFPO Power supply from USB* host or HUB.

33 USB_D- | MFPO USB differential signal D-.

34 USB_D+ | MFPO USB differential signal D+.

35 PF.7 1/0 MFPO General purpose digital /0O pin. (M45xD/M45xC Only)

USB_ID | MFPO USB identification. (M45xG/M45xE Only)

36 USB_VDD33_CAP A MFPO Internal power regulator output 3.3V decoupling pin.
Note: _This pin needs to be connected with a 1uF
capacitor.

37 PA.3 1/0 MFPO General purpose digital 1/0 pin.

USB_VBUS_ST | MFP1 USB external VBUS regulator status pin. (M45xG/M45xE
Only)

UARTO_RXD | MFP2 Data receiver input pin for UARTO.

UARTO_nRTS O MFP3 Request to Send output pin for UARTO.

12C0_SCL 110 MFP4 12CO0 clock pin.

SCO_PWR O MFP5 SmartCard power pin.

PWM1_CH2 1/0 MFP6 PWM1 output/capture input.

EBI_AD3 I/0 MFP7 EBI address/data bus bit 3.

38 PA.2 1/0 MFPO General purpose digital 1/0 pin.

USB_VBUS_EN (0] MFP1 USB external VBUS regulator enable pin.
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(M45xG/M45xE Only)
UARTO_TXD (0] MFP2 Data transmitter output pin for UARTO.
UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.
12C0_SDA I/0 MFP4 12C0 data input/output pin.
SCO_RST O MFP5 SmartCard reset pin.
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
EBI_AD2 1/0 MFP7 EBI address/data bus bit 2.
39 PA.1 1/0 MFPO General purpose digital I/O pin.
UART1_nRTS (0] MFP1 Request to Send output pin for UART1.
UART1_RXD [ MFP3 Data receiver input pin for UART1.
CANO_TXD | MFP4 CAN bus transmitter input.
SCO_DAT I/0 MFP5 SmartCard data pin.
PWM1_CH4 1/0 MFP6 PWM1 output/capture input.
EBI_AD1 1/0 MFP7 EBI address/data bus bit 1.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
40 PA.O 1/0 MFPO General purpose digital I/O pin.
UART1_nCTS | MFP1 Clear to Send input pin for UART1.
UART1_TXD O MFP3 Data transmitter output pin for UART1.
CANO_RXD | MFP4 CAN bus receiver input.
SCO_CLK (0] MFP5 SmartCard clock pin.
PWM1_CH5 1/0 MFP6 PWML1 output/capture input.
EBI_ADO 1/0 MFP7 EBI address/data bus bit 0.
INTO | MFP8 External interruptO input pin.
SPI1_I12SMCLK O MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
41 Voo A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
42 AVpp A MFPO Power supply for internal analog circuit.
43 Vrer [ MFPO Voltage reference input for ADC.
Note: _This pin needs to be connected with a 1uF
capacitor.
44 PB.O I/0 MFPO General purpose digital I/O pin.
EADC_CHO A MFP1 EADC analog input.
SPI0_MOSI1 1/0 MFP2 SPIO 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
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EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 | MFP8 External interruptl input pin.
45 PB.1 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0_MISO1 1/0 MFP2 SPIO 2nd MISO (Master In, Slave Out) pin.
UART2_TXD (0] MFP3 Data transmitter output pin for UART2.
T3 I/0 MFP4 Timer3 event counter input / toggle output
SCO_RST (0] MFP5 SmartCard reset pin.
PWMO_SYNC_OUT O MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
46 PB.2 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPIO_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK 1/0 MFP3 SPI1 serial clock pin
UART1_RXD | MFP4 Data receiver input pin for UART1.
SC0_CD | MFP5 SmartCard card detect pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
T2_EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
a7 PB.3 1/0 MFPO General purpose digital I/O pin.
EADC_CH3 A MFP1 EADC analog input channel 3.
SPI0_MISOO0 I/0 MFP2 SPIO0 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
UART1_TXD O MFP4 Data transmitter output pin for UART1.
UART3_TXD (@] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
TO_EXT | MFP11  |TimerO external capture input. (M45xD/M45xC Only)
48 PB.4 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH4 A MFP1 EADC analog input channel 4.
SPIO_SS I/0 MFP2 SPIO slave select pin.
SPI1_SS I/0 MFP3 SPI1 slave select pin
UART1_nCTS | MFP4 Clear to Send input pin for UART1.
ACMPO_N A MFP5 ComparatorO negative input pin.
EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.
UART2_TXD (0] MFP9 8a:a)transmitter output pin for UART2. (M45xD/M45xC
nly
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T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)

May. 4, 2018 Page 134 of 1006 Rev.2.08



NnNUvoToON M451
—

4.3.10 M453 CAN Series(CAN+USB) LQFP64 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0]=0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4]=0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.15 I/0 MFPO General purpose digital I/O pin.
EADC_CH12 A MFP1 EADC analog input channel 12.
ACMPO_P3 A MFP5 ComparatorO positive input pin.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
2 PB.5 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0O_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI 1/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 I/0 MFP7 EBI address/data bus bit 6.
UART2_RXD I/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
3 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 ComparatorO positive input pin.
EBI_AD5 I/0 MFP7 EBI address/data bus bit 5.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
4 PB.7 1/0 MFPO General purpose digital I/O pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPI0_CLK I/0 MFP2 SPIO0 serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 ComparatorO positive input pin.
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.
5 nRESET | MFPO External reset input: active LOW, with an internal pull-up.
Set this pin low reset to initial state.
6 PD.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_|2SMCLK O MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
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INT3 | MFP8 External interrupt3 input pin.
T3 I/0 MFP11 |Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
7 AVss P MFPO Ground pin for analog circuit.
8 PD.8 I/0 MFPO General purpose digital I/O pin.
EADC_CH7 A MFP1 EADC analog input channel 7. (M45xD/M45xC Only)
EBI_nCSO O MFP7 EBI chip select 0 enable output pin.
9 PD.9 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xD/M45xC Only)
ACMP1_P3 A MFP5 Comparatorl positive input pin.
EBI_ALE (0] MFP7 EBI address latch enable output pin.
10 PD.1 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD (0] MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.
11 PD.2 1/0 MFPO General purpose digital 1/0 pin.
STADC | MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input.
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO0_BRAKEO | MFP6 PWMO break input 0
EBI_nWR O MFP7 EBI write enable output pin.
INTO | MFP8 External interruptO input pin.
12 PD.3 1/0 MFPO General purpose digital 1/0 pin.
T2 1/0 MFP1 Timer2 event counter input / toggle output
T1_EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
13 Veat MFPO Power supply by batteries for RTC and PF.0~PF.2.
14 PF.0 1/0 MFPO General purpose digital /0 pin.
X32_0uUT O MFP1 External 32.768 kHZ (low speed) crystal output pin.
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INT5 | MFP8 External interrupt5 input pin.
15 PF.1 I/0 MFPO General purpose digital I/O pin.
X32_IN | MFP1 External 32.768 kHZ (low speed) crystal input pin.
16 PF.2 1/0 MFPO General purpose digital 1/0 pin.
TAMPER 1/0 MFP1 TAMPER detector loop pin
17 PD.12 I/0 MFPO General purpose digital I/O pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART3_TXD (0] MFP3 Data transmitter output pin for UART3.
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_ADR16 (0] MFP7 EBI address bus bit 16.
18 PD.13 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI 110 MFP2 SPI12 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART3_RXD | MFP3 Data receiver input pin for UART3.
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_ADR17 O MFP7 EBI address bus bit 17.
19 PD.14 1/0 MFPO General purpose digital I/O pin.
SPI2_MISO I/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
UART3_nCTS | MFP3 Clear to Send input pin for UART3.
PWM1_CH2 1/0 MFP6 PWM1 output/capture input.
EBI_ADR18 (0] MFP7 EBI address bus bit 18.
20 PD.15 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART3_nRTS (0] MFP3 Request to Send output pin for UART3.
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
EBI_ADR19 (0] MFP7 EBI address bus bit 19.
21 PD.7 1/0 MFPO General purpose digital 1/0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 ComparatorO output.
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.
22 PF.3 1/0 MFPO General purpose digital 1/0 pin.
XT1_OUT O MFP1 External 4~20 MHz (high speed) crystal output pin.
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12C1_SCL 110 MFP3 12C1 clock pin.
23 PF.4 I/0 MFPO General purpose digital I/O pin.
XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
24 Vss A MFPO Ground pin for digital circuit.
25 Voo A MFPO Power supply for I/0 ports and LDO source for internal
PLL and digital function.
26 LDO_CAP A MFPO  [LDO output pin.
Note: _This pin needs to be connected with a 1uF
capacitor.
27 PC.0 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK I/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART2_nCTS [ MFP3 Clear to Send input pin for UART2.
CANO_TXD [ MFP4 CAN bus transmitter input.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 I/0 MFP7 EBI address/data bus bit 8.
INT2 | MFP8 External interrupt2 input pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3_EXT | MFP11 |Timer3 external capture input. (M45xD/M45xC Only)
28 PC.1 1/0 MFPO General purpose digital 1/0 pin.
CLKO o MFP1 Clock Out
STDAC | MFP2 DAC external trigger input.
UART2_nRTS (0] MFP3 Request to Send output pin for UART2.
CANO_RXD | MFP4 CAN bus receiver input.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 1/0 MFP7 EBI address/data bus bit 9.
UART3_RXD 1/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
29 PC.2 1/0 MFPO General purpose digital 1/0 pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD O MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 1/0 MFP7 EBI address/data bus bit 10.
30 PC.3 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI I/0 MFP2 8PII2)MOSI (Master Out, Slave In) pin. (M45xG/M45xE
nly
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UART2_RXD | MFP3 Data receiver input pin for UART2.
USB_VBUS_ST | MFP4 USB external VBUS regulator status pin. (M45xG/M45xE
Only)
PWMO_CH3 I/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
31 PC.4 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MISO 1/0 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 1/0 MFP3 12C1 clock pin.
USB_VBUS_EN (0] MFP4 USB external VBUS regulator enable pin.
(M45xG/M45xE Only)
PWMO_CH4 1/0 MFP6 PWMO output/capture input.
EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
32 PC.5 1/0 MFPO General purpose digital 1/0 pin.
SPI2_I2SMCLK (0] MFP2 12S2 master clock output pin. (M45xG/M45xE Only)
PWMO0_CH5 1/0 MFP6 PWMO output/capture input.
EBI_AD13 1/0 MFP7 EBI address/data bus bit 13.
33 PC.6 1/0 MFPO General purpose digital 1/0 pin.
12C1_SMBAL O MFP3 12C1 SMBus SMBALTER# pin
ACMP1_O O MFP5 Comparatorl output .
PWM1_CHO 1/0 MFP6 PWML1 output/capture input.
EBI_AD14 1/0 MFP7 EBI address/data bus bit 14.
UARTO_TXD (@] MFP9 Data transmitter output pin for UARTO. (M45xD/M45xC
Only)
34 PC.7 1/0 MFPO General purpose digital I/O pin.
12C1_SMBSUS O MFP3 12C1 SMBus SMBSUS# pin (PMBus CONTROL pin)
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_AD15 I/0 MFP7 EBI address/data bus bit 15.
UARTO_RXD | MFP9 Data receiver input pin for UARTO. (M45xD/M45xC Only)
35 PF.5 1/0 MFPO General purpose digital 1/0 pin.
ICE_CLK | MFP1 Serial wired debugger clock pin
36 PF.6 1/0 MFPO General purpose digital 1/0 pin.
ICE_DAT 1/0 MFP1 Serial wired debugger data pin
37 PE.8 1/0 MFPO General purpose digital 1/0 pin.
UART1_TXD O MFP1 Data transmitter output pin for UART1.
SPI0_MISO1 1/0 MFP2 SPIO 2nd MISO (Master In, Slave Out) pin.
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12C1_SCL 110 MFP4 12C1 clock pin.
SCO0_PWR (0] MFP5 SmartCard power pin.
CLKO O MFP9 Clock Out (M45xD/M45xC Only)
PWMO_BRAKEO [ MFP10  |PWMO break input 0 (M45xD/M45xC Only)
Tl 1/0 MFP11 |Timerl event counter input/ toggle output
(M45xD/M45xC Only)
38 PE.9 1/0 MFPO General purpose digital 1/0 pin.
UART1_RXD | MFP1 Data receiver input pin for UART1.
SPI0O_MOSI1 1/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
12C1_SDA 1/0 MFP4 I12C1 data input/output pin.
SCO_RST (0] MFP5 SmartCard reset pin.
SPI1_I12SMCLK O MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
PWM1_BRAKE1 [ MFP10  [PWML1 break input 1 (M45xD/M45xC Only)
T2 I/0 MFP11 |Timer2 event counter input / toggle output
(M45xD/M45xC Only)
39 PE.10 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO I/0 MFP1 SPI1 MISO (Master In, Slave Out) pin.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
UART1_nCTS | MFP3 Clear to Send input pin for UART1.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
SCO_DAT I/0 MFP5 SmartCard data pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
12C1_SCL 1/0 MFP11 12C1 clock pin. (M45xD/M45xC Only)
40 PE.11 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MOSI 1/0 MFP1 SPI1 MOSI (Master Out, Slave In) pin.
SPI0_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
UART1_nRTS O MFP3 Request to Send output pin for UART1.
12C0_SMBSUS O MFP4 12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
SCO0_CLK O MFP5 SmartCard clock pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
12C1_SDA 1/0 MFP11 12C1 data input/output pin. (M45xD/M45xC Only)
41 PE.12 1/0 MFPO General purpose digital /0 pin.
SPI1_SS 1/0 MFP1 SPI1 slave select pin
SPIO_SS I/0 MFP2 SPIO slave select pin.
UART1_TXD (0] MFP3 Data transmitter output pin for UART1.
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12C0_SCL 110 MFP4 12CO0 clock pin.
42 PE.13 I/0 MFPO General purpose digital I/O pin.
SPI1_CLK 1/0 MFP1 SPI1 serial clock pin
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
UART1_RXD | MFP3 Data receiver input pin for UART1.
12C0_SDA I/0 MFP4 12C0 data input/output pin.

43 Vbbio A MFPO Power supply for PE.8~PE.13.

44 USB_VBUS A MFPO Power supply from USB* host or HUB.

45 USB_D- | MFPO USB differential signal D-.

46 USB_D+ | MFPO USB differential signal D+.

47 PF.7 I/0 MFPO General purpose digital I/O pin. (M45xD/M45xC Only)

USB_ID [ MFPO USB identification. (M45xG/M45xE Only)

48 USB_VDD33_CAP A MFPO Internal power regulator output 3.3V decoupling pin.
Note: ‘This pin needs to be connected with a 1uF
capacitor.

49 PA.3 1/0 MFPO General purpose digital I/O pin.

USB_VBUS_ST [ MFP1 USB external VBUS regulator status pin. (M45xG/M45xE
Only)

UARTO_RXD | MFP2 Data receiver input pin for UARTO.

UARTO_nRTS (0] MFP3 Request to Send output pin for UARTO.

12C0_SCL 1/0 MFP4 12C0 clock pin.

SCO_PWR O MFP5 SmartCard power pin.

PWM1_CH2 1/0 MFP6 PWM1 output/capture input.

EBI_AD3 I/0 MFP7 EBI address/data bus bit 3.

50 PA.2 1/0 MFPO General purpose digital I/O pin.

USB_VBUS_EN (0] MFP1 USB external VBUS regulator enable pin.
(M45xG/M45xE Only)

UARTO_TXD O MFP2 Data transmitter output pin for UARTO.

UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.

12C0_SDA 1/0 MFP4 12C0 data input/output pin.

SCO_RST (0] MFP5 SmartCard reset pin.

PWM1_CH3 1/0 MFP6 PWM1 output/capture input.

EBI_AD2 1/0 MFP7 EBI address/data bus bit 2.

51 PA.1 1/0 MFPO General purpose digital 1/0 pin.

UART1_nRTS O MFP1 Request to Send output pin for UART1.
UART1_RXD | MFP3 Data receiver input pin for UART1.

May. 4, 2018 Page 141 of 1006 Rev.2.08



NnuvoTon

Pin No. |Pin Name Type MFP* Description
CANO_TXD | MFP4 CAN bus transmitter input.
SCO_DAT I/0 MFP5 SmartCard data pin.
PWM1_CH4 1/0 MFP6 PWM1 output/capture input.
EBI_AD1 1/0 MFP7 EBI address/data bus bit 1.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
52 PA.O I/0 MFPO General purpose digital I/O pin.
UART1_nCTS | MFP1 Clear to Send input pin for UART1.
UART1_TXD (0] MFP3 Data transmitter output pin for UART1.
CANO_RXD | MFP4 CAN bus receiver input.
SCO0_CLK O MFP5 SmartCard clock pin.
PWM1_CH5 1/0 MFP6 PWM1 output/capture input.
EBI_ADO 1/0 MFP7 EBI address/data bus bit 0.
INTO [ MFP8 External interruptO input pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
53 Vss A MFPO Ground pin for digital circuit.
54 Voo A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
55 AVpp A MFPO Power supply for internal analog circuit.
56 Vrer | MFPO Voltage reference input for ADC.
Note: _This pin needs to be connected with a 1uF
capacitor.
57 PB.O 1/0 MFPO General purpose digital 1/0 pin.
EADC_CHO A MFP1 EADC analog input.
SPI0_MOSI1 I/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 | MFP8 External interruptl input pin.
58 PB.1 1/0 MFPO General purpose digital /0 pin.
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0_MISO1 1/0 MFP2 SPIO 2nd MISO (Master In, Slave Out) pin.
UART2_TXD O MFP3 Data transmitter output pin for UART2.
T3 1/0 MFP4 Timer3 event counter input / toggle output
SCO_RST (0] MFP5 SmartCard reset pin.
PWMO_SYNC_OUT (@] MFP6 PWMO counter synchronous trigger output pin.
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EBI_nWRH (0] MFP7 EBI high byte write enable output pin
59 PB.2 I/0 MFPO General purpose digital I/O pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK 1/0 MFP3 SPI1 serial clock pin
UART1_RXD | MFP4 Data receiver input pin for UART1.
SC0_CD | MFP5 SmartCard card detect pin.
UART3_RXD [ MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
T2 _EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
60 PB.3 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH3 A MFP1 EADC analog input channel 3.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO 1/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
UART1_TXD (0] MFP4 Data transmitter output pin for UART1.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
TO_EXT | MFP11 |TimerO external capture input. (M45xD/M45xC Only)
61 PB.4 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH4 A MFP1 EADC analog input channel 4.
SPIO_SS I/0 MFP2 SPIO0 slave select pin.
SPI1_SS 1/0 MFP3 SPI1 slave select pin
UART1_nCTS | MFP4 Clear to Send input pin for UART1.
ACMPO_N A MFP5 Comparator0 negative input pin.
EBI_AD7 I/0 MFP7 EBI address/data bus bit 7.
UART2_TXD (0] MFP9 Data transmitter output pin for UART2. (M45xD/M45xC
Only)
T1 EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)
62 PB.8 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH5 A MFP1 EADC analog input channel 5.
UART1_nRTS O MFP4 Request to Send output pin for UART1.
PWMO_CH2 1/0 MFP6 PWMO output/capture input.
63 PB.11 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH8 A MFP1 EADC analog input channel 8.
64 PB.12 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH9 A MFP1 EADC analog input channel 9.
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4.3.11 M453 CAN Series(CAN+USB) LQFP100 Pin Description

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0] = 0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4] = 0x5.

Pin No. |Pin Name Type MFP* Description
1 PB.13 I/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
2 PB.14 1/0 MFPO General purpose digital /O pin. (M45xG/M45xE Only)
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
3 PB.15 1/0 MFPO General purpose digital /O pin.
EADC_CH12 A MFP1 EADC analog input channel 12.
ACMPO_P3 A MFP5 ComparatorO positive input pin.
EBI_nCS1 O MFP7 EBI chip select 1 enable output pin.
4 PB.5 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH13 A MFP1 EADC analog input channel 13.
SPI0O_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI1_MOSI 1/0 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
ACMPO_P2 A MFP5 ComparatorO positive input pin.
EBI_AD6 I/0 MFP7 EBI address/data bus bit 6.
UART2_RXD I/0 MFP9 Data receiver input pin for UART2. (M45xD/M45xC Only)
5 PB.6 1/0 MFPO General purpose digital I/O pin.
EADC_CH14 A MFP1 EADC analog input channel 14.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
ACMPO_P1 A MFP5 ComparatorO positive input pin.
EBI_AD5 I/0 MFP7 EBI address/data bus bit 5.
6 PB.7 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH15 A MFP1 EADC analog input channel 15.
SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK I/0 MFP3 SPI1 serial clock pin
ACMPO_PO A MFP5 ComparatorO positive input pin.
EBI_AD4 I/0 MFP7 EBI address/data bus bit 4.
STADC 1/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
7 nRESET | MFPO External reset input: active LOW, with an internal pull-up.
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Set this pin low reset to initial state.
8 PD.O I/0 MFPO General purpose digital I/O pin.
EADC_CH®6 A MFP1 EADC analog input channel 6. (M45xD/M45xC Only)
SPI1_I2SMCLK (0] MFP2 12S1 master clock output pin.
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMP1_N A MFP5 Comparatorl negative input pin.
INT3 | MFP8 External interrupt3 input pin.
T3 1/0 MFP11 [Timer3 event counter input / toggle output.
(M45xD/M45xC Only)
9 AVss P MFPO Ground pin for analog circuit. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
10 Vpp A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
11 Vss A MFPO Ground pin for digital circuit.
12 pPC.8 1/0 MFPO General purpose digital /O pin.
13 PD.8 1/0 MFPO General purpose digital I/O pin.
EADC_CH7 A MFP1 EADC analog input channel 7. (M45xD/M45xC Only)
EBI_nCSO0 O MFP7 EBI chip select 0 enable output pin.
14 PD.9 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH10 A MFP1 EADC analog input channel 10. (M45xD/M45xC Only)
ACMP1_P3 A MFP5 Comparatorl positive input pin.
EBI_ALE (0] MFP7 EBI address latch enable output pin.
15 PD.1 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH11 A MFP1 EADC analog input channel 11. (M45xD/M45xC Only)
PWMO_SYNC_IN | MFP2 PWMO counter synchronous trigger input pin.
UARTO_TXD (0] MFP3 Data transmitter output pin for UARTO.
ACMP1_P2 A MFP5 Comparatorl positive input pin.
TO 1/0 MFP6 TimerOevent counter input / toggle output
EBI_nRD (0] MFP7 EBI read enable output pin.
16 PD.2 1/0 MFPO General purpose digital 1/0 pin.
STADC | MFP1 ADC external trigger input.
TO_EXT | MFP3 Timer0 external capture input.
ACMP1_P1 A MFP5 Comparatorl positive input pin.
PWMO_BRAKEO | MFP6 PWMO break input 0
EBI_nWR O MFP7 EBI write enable output pin.
INTO | MFP8 External interruptO input pin.
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17 PD.3 I/0 MFPO General purpose digital I/O pin.
T2 I/0 MFP1 Timer2 event counter input / toggle output
T1_EXT | MFP3 Timerl external capture input
ACMP1_PO A MFP5 Comparatorl positive input pin.
PWMO_BRAKE1 | MFP6 PWMO break input 1
EBI_MCLK (0] MFP7 EBI external clock output pin
INT1 | MFP8 External interruptl input pin.
18 PD.4 1/0 MFPO General purpose digital I/O pin.
SPI1_CLK I/0 MFP2 SPI1 serial clock pin
12C0_SDA 1/0 MFP3 12CO0 data input/output pin.
PWMO_BRAKEO | MFP5 PWMO break input 0
TO 1/0 MFP6 TimerOevent counter input / toggle output
19 PD.5 1/0 MFPO General purpose digital I/O pin.
CLKO O MFP1 Clock Out
SPI1_MISO I/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
12C0_SCL I/0 MFP3 12CO0 clock pin.
PWMO_BRAKE1 | MFP5 PWMO break input 1
Tl 1/0 MFP6 Timerl event counter input / toggle output
20 PE.3 1/0 MFPO General purpose digital I/O pin.
SPI1_MOSI 1/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
21 PD.6 I/0 MFPO General purpose digital I/O pin.
CLKO o MFP1 Clock Out
SPI1_SS 1/0 MFP2 SPI1 slave select pin
UARTO_RXD | MFP3 Data receiver input pin for UARTO.
ACMPO_O O MFP5 Comparator0O output.
PWMO_CH5 1/0 MFP6 PWMO output/capture input.
EBI_nWR O MFP7 EBI write enable output pin.
22 Vear A MFPO Power supply by batteries for RTC and PF.0~PF.2.
23 PF.0 1/0 MFPO General purpose digital /0 pin.
X32_0OuUT O MFP1 External 32.768 kHZ (low speed) crystal output pin.
INT5S | MFP8 External interrupt5 input pin.
24 PF.1 1/0 MFPO General purpose digital 1/0 pin.
X32_IN | MFP1 External 32.768 kHZ (low speed) crystal input pin.
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25 PF.2 I/0 MFPO General purpose digital I/O pin.
TAMPER I/0 MFP1 TAMPER detector loop pin
26 PD.10 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
T2 1/0 MFP4 Timer2 event counter input / toggle output
(M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
27 PD.11 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
T3 1/0 MFP4 Timer3 event counter input / toggle output
(M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
28 PD.12 1/0 MFPO General purpose digital /0 pin.
SPI2_SS [ MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART3_TXD (0] MFP3 Data transmitter output pin for UART3.
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_ADR16 (0] MFP7 EBI address bus bit 16.
29 PD.13 1/0 MFPO General purpose digital 1/0 pin.
SPI2_MOSI I/0 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART3_RXD | MFP3 Data receiver input pin for UART3.
PWM1_CH1 1/0 MFP6 PWM1 output/capture input.
EBI_ADR17 (0] MFP7 EBI address bus bit 17.
30 PD.14 1/0 MFPO General purpose digital I/O pin.
SPI2_MISO 110 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
UART3_nCTS | MFP3 Clear to Send input pin for UART3.
PWM1_CH2 1/0 MFP6 PWM1 output/capture input.
EBI_ADR18 (0] MFP7 EBI address bus bit 18.
31 PD.15 1/0 MFPO General purpose digital 1/0 pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
UART3_nRTS O MFP3 Request to Send output pin for UART3.
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.
EBI_ADR19 (0] MFP7 EBI address bus bit 19.
32 PD.7 1/0 MFPO General purpose digital 1/0 pin.
PWMO_SYNC_IN | MFP3 PWMO counter synchronous trigger input pin.
T1 1/0 MFP4 Timerl event counter input / toggle output
ACMPO_O O MFP5 ComparatorO output.
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PWMO0_CH5 I/0 MFP6 PWMO output/capture input.
EBI_nRD (0] MFP7 EBI read enable output pin.

33 PF.3 1/0 MFPO General purpose digital 1/0 pin.

XT1_OUT O MFP1 External 4~20 MHz (high speed) crystal output pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.

34 PF.4 I/0 MFPO General purpose digital I/O pin.

XT1_IN | MFP1 External 4~20 MHz (high speed) crystal input pin.
12C1_SDA 1/0 MFP3 I12C1 data input/output pin.

35 Vss A MFPO Ground pin for digital circuit.

36 Voo A MFPO Power supply for I/O ports and LDO source for internal

PLL and digital function.

37 LDO_CAP A MFPO LDO output pin.

Note: _This pin needs to be connected with a 1uF
capacitor.

38 PC.9 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
SPI2_I12SMCLK O MFP2 1252 master clock output pin. (M45xG/M45xE Only)
PWM1_CHO 1/0 MFP6 PWM1 output/capture input. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)

39 PC.10 1/0 MFPO General purpose digital I/O pin.

SPI12_MOSI 110 MFP2 SPI12 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
PWM1_CH1 1/0 MFP6 PWML1 output/capture input.

40 PC.11 1/0 MFPO General purpose digital I/O pin.

SPI2_MISO 110 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
PWM1_CH2 1/0 MFP6 PWML1 output/capture input.

41 PC.12 1/0 MFPO General purpose digital 1/0 pin.

SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
PWM1_CH3 1/0 MFP6 PWM1 output/capture input.

42 PC.13 1/0 MFPO General purpose digital 1/0 pin.

SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
PWM1_CH4 1/0 MFP6 PWMZ1 output/capture input.

43 PC.14 I/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
PWM1_CH5 1/0 MFP6 PWML1 output/capture input. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)

44 PC.0 1/0 MFPO General purpose digital 1/0 pin.

SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
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UART2_nCTS | MFP3 Clear to Send input pin for UART2.
CANO_TXD | MFP4 CAN bus transmitter input.
PWMO_CHO 1/0 MFP6 PWMO output/capture input.
EBI_ADS8 1/0 MFP7 EBI address/data bus bit 8.
INT2 | MFP8 External interrupt2 input pin.
UART3_TXD O MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
T3_EXT | MFP11  |Timer3 external capture input. (M45xD/M45xC Only)
45 PC.1 1/0 MFPO General purpose digital I/O pin.
CLKO O MFP1 Clock Out
STDAC [ MFP2 DAC external trigger input.
UART2_nRTS O MFP3 Request to Send output pin for UART2.
CANO_RXD | MFP4 CAN bus receiver input.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.
EBI_AD9 1/0 MFP7 EBI address/data bus bit 9.
UART3_RXD 1/0 MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
46 PC.2 1/0 MFPO General purpose digital I/O pin.
SPI2_SS | MFP2 SPI2 slave select pin. (M45xG/M45xE Only)
UART2_TXD O MFP3 Data transmitter output pin for UART2.
ACMP1_O O MFP5 Comparatorl output .
PWMO0_CH2 1/0 MFP6 PWMO output/capture input.
EBI_AD10 1/0 MFP7 EBI address/data bus bit 10.
a7 PC.3 1/0 MFPO General purpose digital I/O pin.
SPI2_MOSI I/0 MFP2 SPI2 MOSI (Master Out, Slave In) pin. (M45xG/M45xE
Only)
UART2_RXD | MFP3 Data receiver input pin for UART2.
USB_VBUS_ST | MFP4 USB external VBUS regulator status pin. (M45xG/M45xE
Only)
PWMO_CH3 1/0 MFP6 PWMO output/capture input.
EBI_AD11 1/0 MFP7 EBI address/data bus bit 11.
48 PC.4 1/0 MFPO General purpose digital /0 pin.
SPI2_MISO 110 MFP2 SPI2 MISO (Master In, Slave Out) pin. (M45xG/M45xE
Only)
12C1_SCL 1/0 MFP3 12C1 clock pin.
USB_VBUS_EN (0] MFP4 USB external VBUS regulator enable pin.
(M45xG/M45xE Only)
PWMO0_CH4 I/0 MFP6 PWMO output/capture input.
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EBI_AD12 1/0 MFP7 EBI address/data bus bit 12.
49 PE.O I/0 MFPO General purpose digital I/O pin.
SPI2_CLK 1/0 MFP2 SPI2 serial clock pin. (M45xG/M45xE Only)
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
T2_EXT | MFP4 Timer2 external capture input
SC0_CD | MFP5 SmartCard card detect pin.
PWMO_CHO I/0 MFP6 PWMO output/capture input.
EBI_nCS1 (0] MFP7 EBI chip select 1 enable output pin.
INT4 | MFP8 External interrupt4 input pin.
50 PC.5 1/0 MFPO General purpose digital /0 pin.
SPI2_12SMCLK O MFP2 1252 master clock output pin. (M45xG/M45xE Only)
PWMO0_CH5 1/0 MFP6 PWMO output/capture input.
EBI_AD13 1/0 MFP7 EBI address/data bus bit 13.
51 PC.6 1/0 MFPO General purpose digital I/O pin.
12C1_SMBAL O MFP3 12C1 SMBus SMBALTER# pin
ACMP1_O O MFP5 Comparatorl output .
PWM1_CHO 1/0 MFP6 PWM1 output/capture input.
EBI_AD14 1/0 MFP7 EBI address/data bus bit 14.
UARTO_TXD (@] MFP9 Data transmitter output pin for UARTO. (M45xD/M45xC
Only)
52 PC.7 1/0 MFPO General purpose digital I/O pin.
12C1_SMBSUS o} MFP3  [12C1 SMBus SMBSUSH# pin (PMBus CONTROL pin)
PWM1_CH1 1/0 MFP6 PWML1 output/capture input.
EBI_AD15 I/0 MFP7 EBI address/data bus bit 15.
UARTO_RXD | MFP9 Data receiver input pin for UARTO. (M45xD/M45xC Only)
53 PE.4 1/0 MFPO General purpose digital 1/0 pin.
12C1_SCL 1/0 MFP3 12C1 clock pin.
SCO_PWR O MFP5 SmartCard power pin.
PWM1_BRAKEO | MFP6 PWML1 break input 0
EBI_nCSO0 O MFP7 EBI chip select 0 enable output pin.
INTO | MFP8 External interruptO input pin.
54 PE.5 1/0 MFPO General purpose digital 1/0 pin.
12C1_SDA 1/0 MFP3 12C1 data input/output pin.
SCO_RST O MFP5 SmartCard reset pin.
PWM1_BRAKE1 I MFP6 PWM1 break input 1
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EBI_ALE (0] MFP7 EBI address latch enable output pin.
INT1 | MFP8 External interruptl input pin.

55 PF.5 1/0 MFPO General purpose digital 1/0 pin.
ICE_CLK | MFP1 Serial wired debugger clock pin

56 PF.6 1/0 MFPO General purpose digital 1/0 pin.
ICE_DAT I/0 MFP1 Serial wired debugger data pin

57 PA.8 I/0 MFPO General purpose digital I/O pin.
UART3_TXD (0] MFP3 Data transmitter output pin for UART3.

58 PA.9 1/0 MFPO General purpose digital 1/0 pin.
UART3_RXD | MFP3 Data receiver input pin for UART3.

59 PA.7 1/0 MFPO General purpose digital 1/0 pin.
SPI1_CLK 1/0 MFP2 SPI1 serial clock pin
TO_EXT [ MFP3 Timer0 external capture input.
EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.

60 PA.6 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO I/0 MFP2 SPI1 MISO (Master In, Slave Out) pin.
T1 EXT | MFP3 Timerl external capture input
EBI_AD6 1/0 MFP7 EBI address/data bus bit 6.

61 PA.5 1/0 MFPO General purpose digital I/O pin.
SPI1_MOSI 1/0 MFP2 SPI1 MOSI (Master Out, Slave In) pin.
T2 _EXT | MFP3 Timer2 external capture input
EBI_AD5 I/0 MFP7 EBI address/data bus bit 5.

62 PA.4 1/0 MFPO General purpose digital 1/0 pin.
SPI1_SS 1/0 MFP2 SPI1 slave select pin
EBI_AD4 1/0 MFP7 EBI address/data bus bit 4.

63 Vss A MFPO Ground pin for digital circuit.

64 Voo A MFPO Power supply for I/O ports and LDO source for internal

PLL and digital function. (M45xG/M45xE Only)

NC Not connected (M45xD/M45xC Only)

65 PE.1 1/0 MFPO General purpose digital 1/0 pin.
T3_EXT | MFP3 Timer3 external capture input
SCO0_CD | MFP5 SmartCard card detect pin.
PWMO_CH1 1/0 MFP6 PWMO output/capture input.

66 PE.8 1/0 MFPO General purpose digital 1/0 pin.
UART1_TXD (0] MFP1 Data transmitter output pin for UART1.
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SPIO_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
12C1_SCL 110 MFP4 12C1 clock pin.
SCO_PWR (@] MFP5 SmartCard power pin.
CLKO O MFP9 Clock Out (M45xD/M45xC Only)
PWMO_BRAKEO [ MFP10  |PWMO break input 0 (M45xD/M45xC Only)
Tl I/0 MFP11 |Timerl event counter input / toggle output
(M45xD/M45xC Only)
67 PE.9 1/0 MFPO General purpose digital 1/0 pin.
UART1_RXD [ MFP1 Data receiver input pin for UART1.
SPI0O_MOSI1 1/0 MFP2 SPI0 2nd MOSI (Master Out, Slave In) pin.
12C1_SDA 1/0 MFP4 I12C1 data input/output pin.
SCO_RST O MFP5 SmartCard reset pin.
SPI1_I12SMCLK O MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
PWM1_BRAKE1 [ MFP10  [PWML1 break input 1 (M45xD/M45xC Only)
T2 1/0 MFP11 [Timer2 event counter input / toggle output
(M45xD/M45xC Only)
68 PE.10 1/0 MFPO General purpose digital 1/0 pin.
SPI1_MISO 1/0 MFP1 SPI1 MISO (Master In, Slave Out) pin.
SPIO_MISOO0 1/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
UART1_nCTS | MFP3 Clear to Send input pin for UART1.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
SCO_DAT I/0 MFP5 SmartCard data pin.
UART3_TXD (0] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
12C1_SCL 1/0 MFP11 12C1 clock pin. (M45xD/M45xC Only)
69 PE.11 1/0 MFPO General purpose digital I/O pin.
SPI1_MOSI 1/0 MFP1 SPI1 MOSI (Master Out, Slave In) pin.
SPI0_MOSIO 1/0 MFP2 SPIO 1st MOSI (Master Out, Slave In) pin.
UART1 _nRTS O MFP3 Request to Send output pin for UART1.
12C0_SMBSUS O MFP4 12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
SCO0_CLK O MFP5 SmartCard clock pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
12C1_SDA 1/0 MFP11 12C1 data input/output pin. (M45xD/M45xC Only)
70 PE.12 1/0 MFPO General purpose digital 1/0 pin.
SPI1_SS I/0 MFP1 SPI1 slave select pin
SPIO_SS I/0 MFP2 SPIO slave select pin.
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UART1_TXD (0] MFP3 Data transmitter output pin for UART1.
12C0_SCL 110 MFP4 12CO0 clock pin.

71 PE.13 1/0 MFPO General purpose digital 1/0 pin.

SPI1_CLK 1/0 MFP1 SPI1 serial clock pin

SPI0_CLK 1/0 MFP2 SPIO serial clock pin.
UART1_RXD | MFP3 Data receiver input pin for UART1.
12C0_SDA I/0 MFP4 12C0 data input/output pin.

72 Vbbio A MFPO Power supply for PE.8~PE.13.

73 USB_VBUS A MFPO Power supply from USB* host or HUB.

74 USB_D- | MFPO USB differential signal D-.

75 USB_D+ | MFPO USB differential signal D+.

76 PF.7 1/0 MFPO General purpose digital I/O pin. (M45xD/M45xC Only)

USB_ID [ MFPO USB identification. (M45xG/M45xE Only)

77 USB_VDD33_CAP A MFPO Internal power regulator output 3.3V decoupling pin.
Note: ‘This pin needs to be connected with a 1uF
capacitor.

78 PE.2 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)

PWM1_CH1 1/0 MFP6 PWM1 output/capture input. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)

79 PA.3 1/0 MFPO General purpose digital 1/0 pin.

USB_VBUS_ST | MFP1 USB external VBUS regulator status pin. (M45xG/M45xE
Only)

UARTO_RXD | MFP2 Data receiver input pin for UARTO.

UARTO_nRTS O MFP3 Request to Send output pin for UARTO.

12C0_SCL 1/0 MFP4 12C0 clock pin.

SCO0_PWR (0] MFP5 SmartCard power pin.

PWM1_CH2 1/0 MFP6 PWM1 output/capture input.

EBI_AD3 1/0 MFP7 EBI address/data bus bit 3.

80 PA.2 1/0 MFPO General purpose digital 1/0 pin.

USB_VBUS_EN (0] MFP1 USB external VBUS regulator enable pin.
(M45xG/M45xE Only)

UARTO_TXD O MFP2 Data transmitter output pin for UARTO.

UARTO_nCTS | MFP3 Clear to Send input pin for UARTO.

12C0_SDA 1/0 MFP4 12C0 data input/output pin.

SCO_RST O MFP5 SmartCard reset pin.

PWM1_CH3 I/0 MFP6 PWM1 output/capture input.
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EBI_AD2 1/0 MFP7 EBI address/data bus bit 2.
81 PA.1 I/0 MFPO General purpose digital I/O pin.
UART1_nRTS (@] MFP1 Request to Send output pin for UART1.
UART1_RXD | MFP3 Data receiver input pin for UART1.
CANO_TXD | MFP4 CAN bus transmitter input.
SCO_DAT I/0 MFP5 SmartCard data pin.
PWM1_CH4 I/0 MFP6 PWM1 output/capture input.
EBI_AD1 1/0 MFP7 EBI address/data bus bit 1.
STADC I/0 MFP10 |ADC external trigger input. (M45xD/M45xC Only)
82 PA.O 1/0 MFPO General purpose digital 1/0 pin.
UART1_nCTS | MFP1 Clear to Send input pin for UART1.
UART1_TXD (0] MFP3 Data transmitter output pin for UART1.
CANO_RXD [ MFP4 CAN bus receiver input.
SCO_CLK (0] MFP5 SmartCard clock pin.
PWM1_CH5 1/0 MFP6 PWM1 output/capture input.
EBI_ADO I/0 MFP7 EBI address/data bus bit 0.
INTO | MFP8 External interruptO input pin.
SPI1_I2SMCLK (0] MFP9 12S1 master clock output pin. (M45xD/M45xC Only)
83 PA.12 1/0 MFPO General purpose digital I/O pin.
SPI1_I2SMCLK (0] MFP2 12S1 master clock output pin.
CANO_TXD | MFP4 CAN bus transmitter input.
84 PA.13 1/0 MFPO General purpose digital 1/0 pin.
CANO_RXD | MFP4 CAN bus receiver input.
85 PA.14 1/0 MFPO General purpose digital I/O pin.
UART2_nCTS | MFP3 Clear to Send input pin for UART2.
12C0_SMBAL O MFP4 12C0 SMBus SMBALTER# pin
86 PA.15 1/0 MFPO General purpose digital /0 pin.
UART2_nRTS O MFP3 Request to Send output pin for UART2.
[12C0_SMBSUS o} MFP4  [12C0 SMBus SMBSUS# pin (PMBus CONTROL pin)
87 Vss A MFPO Ground pin for digital circuit.
88 o A MFPO Power supply for I/O ports and LDO source for internal
PLL and digital function.
89 AVpp A MFPO Power supply for internal analog circuit.
90 Vrer | MFPO Voltage reference input for ADC.
Note: This pin needs to be connected with a 1uF
capacitor.
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91 PB.O I/0 MFPO General purpose digital I/O pin.
EADC_CHO A MFP1 EADC analog input.
SPI0_MOSI1 1/0 MFP2 SPIO 2nd MOSI (Master Out, Slave In) pin.
UART2_RXD | MFP3 Data receiver input pin for UART2.
T2 1/0 MFP4 Timer2 event counter input / toggle output
DAC A MFP5 DAC analog output
EBI_nWRL (0] MFP7 EBI low byte write enable output pin.
INT1 [ MFP8 External interruptl input pin.
92 PB.1 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH1 A MFP1 EADC analog input channel 1.
SPI0_MISO1 I/0 MFP2 SPI0 2nd MISO (Master In, Slave Out) pin.
UART2_TXD (0] MFP3 Data transmitter output pin for UART2.
T3 1/0 MFP4 Timer3 event counter input / toggle output
SCO_RST (0] MFP5 SmartCard reset pin.
PWMO_SYNC_OUT O MFP6 PWMO counter synchronous trigger output pin.
EBI_nWRH (0] MFP7 EBI high byte write enable output pin
93 PB.2 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH2 A MFP1 EADC analog input channel 2.
SPIO_CLK 1/0 MFP2 SPIO serial clock pin.
SPI1_CLK 1/0 MFP3 SPI1 serial clock pin
UART1_RXD | MFP4 Data receiver input pin for UART1.
SCO0_CD | MFP5 SmartCard card detect pin.
UART3_RXD | MFP9 Data receiver input pin for UART3. (M45xD/M45xC Only)
T2_EXT | MFP11 |Timer2 external capture input. (M45xD/M45xC Only)
94 PB.3 1/0 MFPO General purpose digital I/O pin.
EADC_CH3 A MFP1 EADC analog input channel 3.
SPI0_MISOO0 I/0 MFP2 SPIO 1st MISO (Master In, Slave Out) pin.
SPI1_MISO I/0 MFP3 SPI1 MISO (Master In, Slave Out) pin.
UART1_TXD O MFP4 Data transmitter output pin for UART1.
UART3_TXD (@] MFP9 Data transmitter output pin for UART3. (M45xD/M45xC
Only)
TO_EXT | MFP11  |TimerO external capture input. (M45xD/M45xC Only)
95 PB.4 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH4 A MFP1 EADC analog input channel 4.
SPIO_SS I/0 MFP2 SPIO slave select pin.
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SPI1_SS I/0 MFP3 SPI1 slave select pin
UART1_nCTS | MFP4 Clear to Send input pin for UART1.
ACMPO_N A MFP5 ComparatorO negative input pin.
EBI_AD7 1/0 MFP7 EBI address/data bus bit 7.
UART2_TXD (0] MFP9 Data transmitter output pin for UART2. (M45xD/M45xC
Only)
T1 _EXT | MFP11 |Timerl external capture input. (M45xD/M45xC Only)
96 PB.8 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH5 A MFP1 EADC analog input channel 5.
UART1_nRTS (0] MFP4 Request to Send output pin for UART1.
PWMO0_CH2 1/0 MFP6 PWMO output/capture input.
97 PB.9 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH6 A MFP1 EADC analog input channel 6. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
98 PB.10 1/0 MFPO General purpose digital I/O pin. (M45xG/M45xE Only)
EADC_CH7 A MFP1 EADC analog input channel 7. (M45xG/M45xE Only)
NC Not connected (M45xD/M45xC Only)
99 PB.11 1/0 MFPO General purpose digital 1/0 pin.
EADC_CH8 A MFP1 EADC analog input channel 8.
100 PB.12 I/0 MFPO General purpose digital I/O pin.
EADC_CH9 A MFP1 EADC analog input channel 9.
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4.3.12 GPIO Multi-function Pin Summary

MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0]=0x0.

PA.9 MFP5 means SYS_GPA_MFPH[7:4]=0x5.

Group Pin Name GPIO MFP* Type |Description
ACMPO_N PB.4 MFP5 A Comparator0 negative input pin.
ACMPO_O PD.6 MFP5 (@) ComparatorO output.
ACMPO_O PD.7 MFP5 O Comparator0O output.

ACMPO ACMPO_PO PB.7 MFP5 A Comparator0 positive input pin.
ACMPO_P1 PB.6 MFP5 A ComparatorO positive input pin.
ACMPO_P2 PB.5 MFP5 A Comparator0 positive input pin.
ACMPO_P3 PB.15 MFP5 A Comparator0 positive input pin.
ACMP1_N PD.O MFP5 A Comparatorl negative input pin.
ACMP1_O PC.2 MFP5 O Comparatorl output .
ACMP1_O PC.6 MFP5 (0] Comparatorl output .

ACMP1 ACMP1_PO PD.3 MFP5 A Comparatorl positive input pin.
ACMP1_P1 PD.2 MFP5 A Comparatorl positive input pin.
ACMP1_P2 PD.1 MFP5 A Comparatorl positive input pin.
ACMP1_P3 PD.9 MFP5 A Comparatorl positive input pin.
EADC_CHO PB.0 MFP1 A ADCO analog input.
EADC_CH1 PB.1 MFP1 A ADC1 analog input.
EADC_CH2 PB.2 MFP1 A ADC2 analog input.
EADC_CH3 PB.3 MFP1 A ADC3 analog input.
EADC_CH4 PB.4 MFP1 A ADC4 analog input.
EADC_CH5 PB.8 MFP1 A ADCS5 analog input.
EADC_CH6 PB.9 MFP1 A ADCS analog input. (M45xG/M45xE Only)
EADC_CH6 PD.0 MFP1 A ADCS analog input. (M45xD/M45xC Only)

EADC EADC_CH7 PB.10 MFP1 A ADC7 analog input. (M45xG/M45xE Only)
EADC_CHY7 PD.8 MFP1 A ADCY7 analog input. (M45xD/M45xC Only)
EADC_CHS8 PB.11 MFP1 A ADCS8 analog input.
EADC_CH9 PB.12 MFP1 A ADCS9 analog input.
EADC_CH10 PB.13 MFP1 A ADC10 analog input. (M45xG/M45xE Only)
EADC_CH10 PD.9 MFP1 A ADC10 analog input. (M45xD/M45xC Only)
EADC_CH11 PB.14 MFP1 A ADC11 analog input. (M45xG/M45xE Only)
EADC_CH11 PD.1 MFP1 A ADC11 analog input. (M45xD/M45xC Only)
EADC_CH12 PB.15 MFP1 A ADC12 analog input.
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EADC_CH13 PB.5 MFP1 A ADC13 analog input.
EADC_CH14 PB.6 MFP1 A ADC14 analog input.
EADC_CH15 PB.7 MFP1 A ADC15 analog input.
STADC PD.2 MFP1 | ADC external trigger input.
STADC PB.7 MFP10 | ADC external trigger input. (M45xD/M45xC

Only)
STADC PA.1 MFP10 | ADC external trigger input. (M45xD/M45xC
Only)

CANO_RXD PC.1 MFP4 | CAN bus receiver input.
CANO_RXD PA.O MFP4 | CAN bus receiver input.
CANO_RXD PA.13 MFP4 | CAN bus receiver input.

CANO
CANO_TXD PC.0 MFP4 | CAN bus transmitter input.
CANO_TXD PA.1 MFP4 | CAN bus transmitter input.
CANO_TXD PA.12 MFP4 | CAN bus transmitter input.
CLKO PD.5 MFP1 O Clock Out
CLKO PD.6 MFP1 O Clock Out

CLKO
CLKO PC.1 MFP1 O Clock Out
CLKO PE.8 MFP9 (0] Clock Out (M45xD/M45xC Only)
DAC PB.O MFP5 A DAC analog output

DAC
STDAC PC.1 MFP2 | DAC external trigger input.
EBI_ADO PA.O0 MFP7 110 EBI address/data bus bit 0.
EBI_AD1 PA.1 MFP7 110 EBI address/data bus bit 1.
EBI_AD2 PA.2 MFP7 110 EBI address/data bus bit 2.
EBI_AD3 PA.3 MFP7 110 EBI address/data bus bit 3.
EBI_AD4 PB.7 MFP7 110 EBI address/data bus bit 4.
EBI_AD4 PA.4 MFP7 110 EBI address/data bus bit 4.
EBI_AD5 PB.6 MFP7 110 EBI address/data bus bit 5.

EBI EBI_AD5 PA.5 MFP7 110 EBI address/data bus bit 5.
EBI_AD6 PB.5 MFP7 110 EBI address/data bus bit 6.
EBI_AD6 PA.6 MFP7 110 EBI address/data bus bit 6.
EBI_AD7 PA.7 MFP7 110 EBI address/data bus bit 7.
EBI_AD7 PB.4 MFP7 110 EBI address/data bus bit 7.
EBI_ADS8 PC.0 MFP7 110 EBI address/data bus bit 8.
EBI_AD9 PC.1 MFP7 110 EBI address/data bus bit 9.
EBI_AD10 PC.2 MFP7 110 EBI address/data bus bit 10.
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EBI_AD11 PC.3 MFP7 110 EBI address/data bus bit 11.
EBI_AD12 PC.4 MFP7 110 EBI address/data bus bit 12.
EBI_AD13 PC.5 MFP7 110 EBI address/data bus bit 13.
EBI_AD14 PC.6 MFP7 110 EBI address/data bus bit 14.
EBI_AD15 PC.7 MFP7 110 EBI address/data bus bit 15.
EBI_ADR16 PD.12 MFP7 o EBI address bus bit 16.
EBI_ADR17 PD.13 MFP7 e} EBI address bus bit 17.
EBI_ADR18 PD.14 MFP7 (0] EBI address bus bit 18.
EBI_ADR19 PD.15 MFP7 O EBI address bus bit 19.
EBI_ALE PD.9 MFP7 (0] EBI address latch enable output pin.
EBI_ALE PE.5 MFP7 (0] EBI address latch enable output pin.
EBI_MCLK PD.3 MFP7 (0] EBI external clock output pin
EBI_nCSO PD.8 MFP7 (0] EBI chip select 0 enable output pin.
EBI_nCSO PE.4 MFP7 (0] EBI chip select 0 enable output pin.
EBI_nCS1 PB.15 MFP7 O EBI chip select 1 enable output pin.
EBI_nCS1 PE.O MFP7 O EBI chip select 1 enable output pin.
EBI_nRD PD.1 MFP7 (0] EBI read enable output pin.
EBI_nRD PD.7 MFP7 (0] EBI read enable output pin.
EBI_nWR PD.2 MFP7 (0] EBI write enable output pin.
EBI_nWR PD.6 MFP7 (0] EBI write enable output pin.
EBI_nWRH PB.1 MFP7 (0] EBI high byte write enable output pin
EBI_nWRL PB.O MFP7 (0] EBI low byte write enable output pin.
12C0_SCL PD.5 MFP3 110 12CO0 clock pin.
12C0_SCL PE.12 MFP4 110 12C0 clock pin.
12C0_SCL PA.3 MFP4 110 12C0 clock pin.
12C0_SDA PD.4 MFP3 110 12C0 data input/output pin.
12C0_SDA PE.13 MFP4 110 12C0 data input/output pin.

12C0 12C0_SDA PA.2 MFP4 110 12C0 data input/output pin.
12C0_SMBAL PE.10 MFP4 (@) 12C0 SMBus SMBALTER# pin
12C0_SMBAL PA.14 MFP4 (@) 12C0 SMBus SMBALTER# pin
12C0_SMBSUS PE.11 MFP4 o 12C0 SMBus SMBSUS# pin (PMBus

CONTROL pin)
12C0_SMBSUS PA.15 MFP4 (¢} 12C0 SMBus SMBSUS# pin (PMBus
CONTROL pin)
12C1 12C1_SCL PF.3 MFP3 110 12C1 clock pin.
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12C1_SCL PC.4 MFP3 I{e] I12C1 clock pin.
12C1_SCL PE.4 MFP3 I{e] 12C1 clock pin.
12C1_SCL PE.8 MFP4 110 I12C1 clock pin.
12C1_SCL PE.10 MFP11 110 I12C1 clock pin. (M45xD/M45xC Only)
12C1_SDA PF.4 MFP3 110 12C1 data input/output pin.
12C1_SDA PE.O MFP3 110 I12C1 data input/output pin.
12C1_SDA PE.5 MFP3 110 I12C1 data input/output pin.
12C1_SDA PE.9 MFP4 110 I12C1 data input/output pin.
12C1_SDA PE.11 MFP11 110 I2C1 data input/output pin. (M45xD/M45xC
Only)
12C1_SMBAL PC.6 MFP3 o I12C1 SMBus SMBALTER# pin
12C1_SMBSUS PC.7 MFP3 e} I12C1 SMBus SMBSUS# pin (PMBus
CONTROL pin)
SPI1_I2SMCLK PD.O MFP2 (0] 12S1 master clock output pin.
SPI1_I2SMCLK PA.12 MFP2 (0] 12S1 master clock output pin.
12S1 SPI1_I2SMCLK PE.9 MFP9 (0] 12S1 master clock output pin. (M45xD/M45xC
Only)
SPI1_I2SMCLK PA.O0 MFP9 (0] 12S1 master clock output pin. (M45xD/M45xC
Only)
SPI2_I2SMCLK PC.9 MFP2 (0] 1252 master clock output pin. (M45xG/M45xE
Only)
1252
SPI2_I2SMCLK PC.5 MFP2 (0] 1252 master clock output pin. (M45xG/M45xE
Only)
ICE_CLK PF.5 MFP1 | Serial wired debugger clock pin
ICE
ICE_DAT PF.6 MFP1 110 Serial wired debugger data pin
INTO PD.2 MFP8 | External interruptO input pin.
INTO INTO PE.4 MFP8 | External interruptO input pin.
INTO PA.O MFP8 | External interruptO input pin.
INT1 PD.3 MFP8 | External interruptl input pin.
INT1 INT1 PE.5 MFP8 | External interruptl input pin.
INT1 PB.O MFP8 | External interruptl input pin.
INT2 INT2 PC.0 MFP8 | External interrupt2 input pin.
INT3 INT3 PD.O MFP8 | External interrupt3 input pin.
INT4 INT4 PE.O MFP8 | External interrupt4 input pin.
INT5 INT5S PF.0 MFP8 | External interrupt5 input pin.
PWMO_BRAKEO PD.2 MFP6 | PWMO break input 0
PWMO
PWMO_BRAKEO PD.4 MFP5 | PWMO break input 0
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PWMO0_BRAKEO PE.8 MFP10 I PWMO break input 0 (M45xD/M45xC Only)
PWMO0_BRAKE1 PD.3 MFP6 I PWMO break input 1
PWMO_BRAKE1 PD.5 MFP5 | PWMO break input 1
PWMO_CHO PC.0 MFP6 110 PWMO output/capture input.
PWMO_CHO PE.O MFP6 110 PWMO output/capture input.
PWMO_CH1 PC.1 MFP6 110 PWMO output/capture input.
PWMO_CH1 PE.1 MFP6 110 PWMO output/capture input.
PWMO0_CH2 PC.2 MFP6 110 PWMO output/capture input.
PWMO_CH2 PB.8 MFP6 110 PWMO output/capture input.
PWMO_CH3 PE.3 MFP6 110 PWMO output/capture input.
PWMO_CH3 PC.3 MFP6 110 PWMO output/capture input.
PWMO_CH4 PC.4 MFP6 110 PWMO output/capture input.
PWMO0_CH5 PD.6 MFP6 110 PWMO output/capture input.
PWMO0_CH5 PD.7 MFP6 110 PWMO output/capture input.
PWMO_CH5 PC.5 MFP6 110 PWMO output/capture input.
PWMO_SYNC_IN PD.1 MFP2 | PWMO counter synchronous trigger input pin.
PWMO_SYNC_IN PD.7 MFP3 | PWMO counter synchronous trigger input pin.
PWMO_SYNC_OUT |PB.1 MFP6 (0] PWMO counter synchronous trigger output pin.
PWM1_BRAKEO PE.4 MFP6 | PWML1 break input 0
PWM1_BRAKE1l PE.5 MFP6 | PWML1 break input 1
PWM1_BRAKE1l PE.9 MFP10 | PWM1 break input 1 (M45xD/M45xC Only)
PWM1_CHO PD.12 MFP6 110 PWM1 output/capture input.
PWM1_CHO PC.9 MFP6 110 PWM1 output/capture input.
PWM1_CHO PC.6 MFP6 110 PWML1 output/capture input.
PWM1_CHO PC.15 MFP6 110 PWML1 output/capture input.
PWM1_CH1 PD.13 MFP6 110 PWM1 output/capture input.
PWM1
PWM1_CH1 PC.10 MFP6 110 PWM1 output/capture input.
PWM1_CH1 PC.7 MFP6 110 PWM1 output/capture input.
PWM1_CH1 PE.2 MFP6 110 PWM1 output/capture input.
PWM1_CH2 PD.14 MFP6 110 PWM1 output/capture input.
PWM1_CH2 PC.11 MFP6 110 PWM1 output/capture input.
PWM1_CH2 PA.3 MFP6 110 PWM1 output/capture input.
PWM1_CH3 PD.15 MFP6 110 PWM1 output/capture input.
PWM1_CH3 PC.12 MFP6 110 PWM1 output/capture input.
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PWM1_CH3 PA.2 MFP6 110 PWM1 output/capture input.
PWM1_CH4 PC.13 MFP6 110 PWM1 output/capture input.
PWM1_CH4 PA.1 MFP6 110 PWM1 output/capture input.
PWM1_CH5 PC.14 MFP6 110 PWM1 output/capture input.
PWM1_CH5 PA.O MFP6 110 PWMZ1 output/capture input.
SC0_CD PE.O MFP5 | SmartCard card detect pin.
SC0_CD PE.1 MFP5 | SmartCard card detect pin.
SCO0_CD PB.2 MFP5 | SmartCard card detect pin.
SCO0_CLK PE.11 MFP5 O SmartCard clock pin.
SCO0_CLK PA.O MFP5 O SmartCard clock pin.
SCO_DAT PE.10 MFP5 110 SmartCard data pin.
SCO_DAT PA.1 MFP5 110 SmartCard data pin.
S0 SCO0_PWR PE.4 MFP5 (0] SmartCard power pin.
SCO0_PWR PE.8 MFP5 (0] SmartCard power pin.
SCO_PWR PA.3 MFP5 O SmartCard power pin.
SCO_RST PE.5 MFP5 O SmartCard reset pin.
SCO_RST PE.9 MFP5 (0] SmartCard reset pin.
SCO_RST PA.2 MFP5 (0] SmartCard reset pin.
SCO_RST PB.1 MFP5 (0] SmartCard reset pin.
SPIO_CLK PB.7 MFP2 110 SPIO serial clock pin.
SPI0_CLK PE.13 MFP2 110 SPIO0 serial clock pin.
SPI0_CLK PB.2 MFP2 110 SPIO0 serial clock pin.
SPI0_MISOO0 PB.6 MFP2 110 SPIO0 1st MISO (Master In, Slave Out) pin.
SPIO_MISOO0 PE.10 MFP2 110 SPIO 1st MISO (Master In, Slave Out) pin.
SPIO_MISOO0 PB.3 MFP2 110 SPIO 1st MISO (Master In, Slave Out) pin.
SPI0O_MISO1 PE.8 MFP2 110 SPI0 2nd MISO (Master In, Slave Out) pin.
SPo SPI0O_MISO1 PB.1 MFP2 110 SPI0 2nd MISO (Master In, Slave Out) pin.
SPI0_MOSIO PB.5 MFP2 110 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI0_MOSIO PE.11 MFP2 110 SPIO 1st MOSI (Master Out, Slave In) pin.
SPI0_MOSI1 PE.9 MFP2 110 SPIO 2nd MOSI (Master Out, Slave In) pin.
SPI0_MOSI1 PB.O MFP2 110 SPIO 2nd MOSI (Master Out, Slave In) pin.
SPIO_SS PE.12 MFP2 110 SPIO slave select pin.
SPIO_SS PB.4 MFP2 110 SPIO slave select pin.
SPI1 SPI1_CLK PB.7 MFP3 110 SPI1 serial clock pin
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Group Pin Name GPIO MFP* Type |Description
SPI1_CLK PD.4 MFP2 110 SPI1 serial clock pin
SPI1_CLK PA.7 MFP2 110 SPI1 serial clock pin
SPI1_CLK PE.13 MFP1 110 SPI1 serial clock pin
SPI1_CLK PB.2 MFP3 110 SPI1 serial clock pin
SPI1_MISO PB.6 MFP3 110 SPI1 MISO (Master In, Slave Out) pin.
SPI1_MISO PD.5 MFP2 /0 SPI1 MISO (Master In, Slave Out) pin.
SPI1_MISO PA.6 MFP2 /0 SPI1 MISO (Master In, Slave Out) pin.
SPI1_MISO PE.10 MFP1 110 SPI1 MISO (Master In, Slave Out) pin.
SPI1_MISO PB.3 MFP3 110 SPI1 MISO (Master In, Slave Out) pin.
SPI1_MOSI PB.5 MFP3 110 SPI1 MOSI (Master Out, Slave In) pin.
SPI1_MOSI PE.3 MFP2 110 SPI1 MOSI (Master Out, Slave In) pin.
SPI1_MOSI PA.5 MFP2 110 SPI1 MOSI (Master Out, Slave In) pin.
SPI1_MOSI PE.11 MFP1 110 SPI1 MOSI (Master Out, Slave In) pin.
SPI1_SS PD.6 MFP2 110 SPI1 slave select pin
SPI1_SS PA4 MFP2 110 SPI1 slave select pin
SPI1_SS PE.12 MFP1 110 SPI1 slave select pin
SPI1_SS PB.4 MFP3 110 SPI1 slave select pin
SPI2_CLK PD.15 MFP2 110 SPI2 serial clock pin. (M45xG/M45xE Only)
SPI2_CLK PC.12 MFP2 110 SPI2 serial clock pin. (M45xG/M45xE Only)
SPI2_CLK PC.0 MFP2 110 SPI2 serial clock pin. (M45xG/M45xE Only)
SPI2_CLK PE.O MFP2 110 SPI2 serial clock pin. (M45xG/M45xE Only)
SPI2_MISO PD.14 MFP2 110 SPI2 MISO (Master In, Slave Out) pin.
(M45xG/M45XE Only)
SPI2_MISO PC.11 MFP2 110 SPI2 MISO (Master In, Slave Out) pin.
(M45xG/M45XE Only)
SPI2_MISO PC.4 MFP2 110 SPI2 MISO (Master In, Slave Out) pin.
SPI2 (M45xG/M45XE Only)
SPI12_MOSI PD.13 MFP2 110 SPI2 MOSI (Master Out, Slave In) pin.
(M45xG/M45xE Only)
SPI12_MOSI PC.10 MFP2 110 SPI2 MOSI (Master Out, Slave In) pin.
(M45xG/M45xE Only)
SPI12_MOSI PC.3 MFP2 110 SPI2 MOSI (Master Out, Slave In) pin.
(M45xG/M45xE Only)
SPI2_SS PD.12 MFP2 | SPI2 slave select pin. (M45xG/M45xE Only)
SPI2_SS PC.13 MFP2 | SPI2 slave select pin. (M45xG/M45xE Only)
SPI2_SS PC.2 MFP2 | SPI2 slave select pin. (M45xG/M45xE Only)
TAMPER TAMPER PF.2 MFP1 110 TAMPER detector loop pin
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Group Pin Name GPIO MFP* Type |Description
TO PD.1 MFP6 110 TimerOevent counter input / toggle output
TO PD.4 MFP6 110 TimerOevent counter input / toggle output
TMRO TO_EXT PD.2 MFP3 | Timer0 external capture input
TO_EXT PA.7 MFP3 | Timer0 external capture input
TO_EXT PB.3 MFP11 | Timer0 external capture input (M45xD/M45xC
Only)
T1 PD.5 MFP6 110 Timerl event counter input / toggle output
T1 PD.7 MFP4 110 Timerl event counter input / toggle output
T1 PE.8 MFP11 110 Timerl event counter input / toggle output
(M45xD/M45xC Only)
TMR1
T1 _EXT PD.3 MFP3 | Timerl external capture input
T1 EXT PA.6 MFP3 | Timerl external capture input
T1_EXT PB.4 MFP11 | Timerl external capture input (M45xD/M45xC
Only)
T2 PD.3 MFP1 110 Timer2 event counter input / toggle output
T2 PD.10 MFP4 110 Timer2 event counter input / toggle output
T2 PB.O MFP4 110 Timer2 event counter input / toggle output
T2 PE.9 MFP11 110 Timer2 event counter input / toggle output
TMR2 (M45xD/M45xC Only)
T2_EXT PE.O MFP4 | Timer2 external capture input
T2 _EXT PA.5 MFP3 | Timer2 external capture input
T2 _EXT PB.2 MFP11 | Timer2 external capture input (M45xD/M45xC
Only)
T3 PD.11 MFP4 110 Timer3 event counter input / toggle output
T3 PB.1 MFP4 110 Timer3 event counter input / toggle output
T3 PD.O MFP11 110 Timer3 event counter input / toggle output
(M45xD/M45xC Only)
TMR3
T3_EXT PE.6 MFP3 | Timer3 external capture input
T3_EXT PE.1 MFP3 | Timer3 external capture input
T3_EXT PC.0 MFP11 | Timer3 external capture input (M45xD/M45xC
Only)
UARTO_RXD PD.O MFP3 | Data receiver input pin for UARTO.
UARTO_RXD PD.6 MFP3 | Data receiver input pin for UARTO.
UARTO_RXD PA.3 MFP2 | Data receiver input pin for UARTO.
UARTO UARTO_RXD PC.7 MFP9 | |Data receiver input pin for UARTO.
(M45xD/M45xC Only)
UARTO_TXD PD.1 MFP3 (@) Data transmitter output pin for UARTO.
UARTO_TXD PA.2 MFP2 (0] Data transmitter output pin for UARTO.
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Group Pin Name GPIO MFP* Type |Description
UARTO_TXD PC.6 MFP9 (@) Data transmitter output pin for UARTO.
(M45xD/M45xC Only)
UARTO_nCTS PA.2 MFP3 | Clear to Send input pin for UARTO.
UARTO_nRTS PA.3 MFP3 (0] Request to Send output pin for UARTO.
UART1_RXD PE.9 MFP1 | Data receiver input pin for UART1.
UART1_RXD PE.13 MFP3 | Data receiver input pin for UART1.
UART1_RXD PA.1 MFP3 | Data receiver input pin for UART1.
UART1_RXD PB.2 MFP4 | Data receiver input pin for UART1.
UART1_TXD PE.8 MFP1 (0] Data transmitter output pin for UART1.
UART1_TXD PE.12 MFP3 (0] Data transmitter output pin for UART1.
UART1_TXD PA.O MFP3 (0] Data transmitter output pin for UART1.
UART1
UART1_TXD PB.3 MFP4 O Data transmitter output pin for UART1.
UART1_nCTS PE.10 MFP3 | Clear to Send input pin for UART1.
UART1_nCTS PA.O MFP1 | Clear to Send input pin for UART1.
UART1_nCTS PB.4 MFP4 | Clear to Send input pin for UART1.
UART1_nRTS PE.11 MFP3 (0] Request to Send output pin for UART1.
UART1_nRTS PA.1 MFP1 (0] Request to Send output pin for UART1.
UART1 _nRTS PB.8 MFP4 (@) Request to Send output pin for UART1.
UART2_RXD PC.3 MFP3 | Data receiver input pin for UART2.
UART2_RXD PB.O MFP3 | Data receiver input pin for UART2.
UART2_RXD PB.5 MFP9 | Data receiver input pin for UART2.
(M45xD/M45xC Only)
UART2_TXD PC.2 MFP3 (0] Data transmitter output pin for UART2.
UART2_TXD PB.1 MFP3 Data transmitter output pin for UART2.
UART2
UART2_TXD PB.4 MFP9 (0] Data transmitter output pin for UART2.
(M45xD/M45xC Only)
UART2_nCTS PC.0 MFP3 | Clear to Send input pin for UART2.
UART2_nCTS PA.14 MFP3 | Clear to Send input pin for UART2.
UART2_nRTS PC.1 MFP3 (@) Request to Send output pin for UART2.
UART2_nRTS PA.15 MFP3 (@) Request to Send output pin for UART2.
UART3_RXD PD.13 MFP3 | Data receiver input pin for UART3.
UART3_RXD PA.9 MFP3 | Data receiver input pin for UART3.
UART3_RXD PB.2 MFP9 | Data receiver input pin for UART3.
UART3 (M45xD/M45xC Only)
UART3_RXD PE.11 MFP9 | Data receiver input pin for UART3.
(M45xD/M45xC Only)
UART3_RXD PC.1 MFP9 Data receiver input pin for UART3.
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Group Pin Name GPIO MFP* Type [Description
(M45xD/M45xC Only)
UART3_TXD PD.12 MFP3 (0] Data transmitter output pin for UART3.
UART3_TXD PA.8 MFP3 (0] Data transmitter output pin for UART3.
UART3_TXD PB.3 MFP9 (@) Data transmitter output pin for UART3.
(M45xD/M45xC Only)
UART3_TXD PE.10 MFP9 (@) Data transmitter output pin for UART3.
(M45xD/M45xC Only)
UART3_TXD PC.0 MFP9 (@) Data transmitter output pin for UART3.
(M45xD/M45xC Only)
UART3_nCTS PD.14 MFP3 | Clear to Send input pin for UART3.
UART3_nCTS PA.10 MFP3 | Clear to Send input pin for UART3.
UART3_nRTS PD.15 MFP3 (0] Request to Send output pin for UART3.
UART3_nRTS PA.11 MFP3 (0] Request to Send output pin for UART3.
USB_VBUS_EN PC.4 MFP4 (0] USB external VBUS regulator enable pin.
(M45xG/M45xE Only)
USB_VBUS_EN PA.2 MFP1 (0] USB external VBUS regulator enable pin.
(M45xG/M45xE Only)
UsB
USB_VBUS_ST PC.3 MFP4 | USB external VBUS regulator status pin.
(M45xG/M45xE Only)
USB_VBUS_ST PA.3 MFP1 | USB external VBUS regulator status pin.
(M45xG/M45xE Only)
X32_IN PF.1 MFP1 | External 32.768 kHZ (low speed) crystal input
pin.
LXT
X32_0OuT PF.0 MFP1 (0] External 32.768 kHZ (low speed) crystal output
pin.
XT1_IN PF.4 MFP1 | External 4~20 MHz (high speed) crystal input
pin.
HXT
XT1_OUT PF.3 MFP1 (0] External 4~20 MHz (high speed) crystal output
pin.
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5 BLOCK DIAGRAM

5.1 NuMicro® M451 Block Diagram

Memory Analog Interface

APROM 256/128 KB LDO 1.8V

POR, LVR, BOR RTC (Vaar)

Vege 1.6VI25V

USB LDO 3.3V

Clock Control Connectivity / GPIO Connectivity

' ™ N -

HS Osc. | SPIX 3

22 1184 MHz PLL General Purpose /O UART X 4

. / 125 X 2 ——
' N N — —_—

LS Osc. Clock

10 Kz [ s ) External Bus Interface | CAN FCX2

\ J

\ J
(s Ext, Crystal | LSEx. | [. S ]
Osc 4,;20'{‘HZ Crystal Osc. External Interrupt USB 2.0 OTG
: 32.768 kHz | 1SO-7816-3
5 A\ ) ) \ A

1 S — \ o v,

Figure 5.1-1 NuMicro® M45xG/M45xE Block Diagram
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Memory Power Control Timer/PWM Analog Interface

APROM 72/40 KB ' LDO 1.8V l 32-bit Timer X 4 l 12-bit ADC 16-ch
(Mask ROM 16 KB) PDMA POR, LVR, BOR RTC (Vaar) 12-bit DAC
8-ch
Data Flash REF 2.048V/2.56V/ i _
shared with APROM Watchdog Timers Comparators X 2
050 Cwswoss ||| eemeer ||| [ ussewr |
L. 7\ /S o A >
| | | Bridge | |
AHB Bus == APB Bus |
Clock Control Connectivity / GPIO Connectivity
a N N
22&?12::J-|Hz PLL General Purpose /O [ Sl ] [ LARIRAC U }
A\ VAN > | v
d 3 ) [ 128 ] [ PC X2 ]
LS Osc. Clock
10 kHz Supervisor External Bus Interface
N < N - \ ’ [ CAN ] [ 1SO-7816-3 ]
N S
LS Ext.
HS Ext. Crystal
Osc. 4~20 MHz e External Interrupt [ VAl ] [ USB 2.0 FS Device }
A\ v . = o . V)
\. J o J y,

*Marked in the block diagram (4+1) means 4 UART + ISO-7816 UART

Figure 5.1-2 NuMicro® M45xD/M45xC Block Diagram
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6 FUNCTIONAL DESCRIPTION

6.1 ARM® Cortex®-M4 Core

The Cortex®-M4 processor, a configurable, multistage, 32-bit RISC processor, has three AMBA
AHB-Lite interfaces for best parallel performance and includes an NVIC component. The
processor with optional hardware debug functionality can execute Thumb code and is compatible
with other Cortex-M profile processors. The profile supports two modes -Thread mode and
Handler mode. Handler mode is entered as a result of an exception. An exception return can only
be issued in Handler mode. Thread mode is entered on Reset, and can be entered as a result of
an exception return. The Cortex®-M4F is a processor with the same capability as the Cortex®-M4
processor and includes floating point arithmetic functionality. The NuMicro® M451 family is
embedded with Cortex®-M4F processor. Throughout this document, the name Cortex®-M4 refers
to both Cortex®-M4 and Cortex®-M4F processors. The Figure 6.1-1 shows the functional controller
of the processor.

Cortex-M4 processor
Interrupts and VNemsiedd T CortexMé
ower control ectore ortex-M4 or | |
P » Interrupt |«—»| Cortex-M4F » Embedded
Controller processor core > MTrace |
vio )] Voo
— { ¢
Wake-up v A
Interrupt T T
Controller Flash Patch Memory Wa{:;iaoim
(WIC) Breakpoint [+ Protection |(¢—» and Tll':’ace
(FPB) Unit (MPU) (DWT)
L) I LS L)
Y vy 3
1 serial-Wire ¥ ¥ +
or JTAG AHB Instrumentation Trace Port
Debug Port Access Port [+ Bus Matrix |« Trace Macrocell » Interface Unit
- or -
(SW-DP (AHB-AP) (ITM) N (TPIU)
SWJ-DP)
rrrt
L
Serial-Wire or
JTAG Debug v v [t Coresight Tlra"i’f;"’”
Interface ICode DCode System | ROM table nterface
AHB-Lite AHB-Lite AHB-Lite PPB APB
instruction data system debug system
interface interface interface interface
T For the Cortex-M4F processor, the core includes a Floating Point Unit (FPU)
1 Optional component

Figure 6.1-1 Cortex®-M4 Block Diagram

Cortex®-M4 processor features:
® Alow gate count processor core, with low latency interrupt processing that has:

€ A subset of the Thumb instruction set, defined in the ARMv7-M Architecture
Reference Manual

€ Banked Stack Pointer (SP)
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Hardware integer divide instructions, SDIV and UDIV
Handler and Thread modes
Thumb and Debug states

Support for interruptible-continued instructions LDM, STM, PUSH, and POP for
low interrupt latency

L K IR R 2

*

Automatic processor state saving and restoration for low latency Interrupt
Service Routine (ISR) entry and exit

€  Support for ARMv6 big-endian byte-invariant or little-endian accesses
€ Support for ARMv6 unaligned accesses
®  Floating Point Unit (FPU) in the Cortex®-M4F processor providing:
€ 32-bit instructions for single-precision (C float) data-processing operations

€ Combined Multiply and Accumulate instructions for increased precision (Fused
MAC)

€ Hardware support for conversion, addition, subtraction, multiplication with
optional accumulate, division, and square-root

€ Hardware support for denormals and all IEEE rounding modes

€ 32 dedicated 32-bit single precision registers, also addressable as 16 double-
word registers

€ Decoupled three stage pipeline

® Nested Vectored Interrupt Controller (NVIC) closely integrated with the processor core
to achieve low latency interrupt processing. Features include:

€ External interrupts. Configurable from 1 to 240 (the NuMicro® M451 family
configured with 64 interrupts)

€  Bits of priority, configurable from 3to 8

*

Dynamic reprioritization of interrupts

€  Priority grouping which enables selection of preempting interrupt levels and
nonpreempting interrupt levels

€  Support for tril-chaining and late arrival of interrupts, which enables back-to-back
interrupt processing without the overhead of state saving and restoration
between interrupts.

€ Processor state automatically saved on interrupt entry, and restored on interrupt
exit with on instruction overhead

€  Support for Wake-up Interrupt Controller (WIC) with Ultra-low Power Sleep mode
® Memory Protection Unit (MPU). An optional MPU for memory protection, including:

€ Eight memory regions

€ Sub Region Disable (SRD), enabling efficient use of memory regions

€ The ability to enable a background region that implements the default memory
map attributes

® |ow-cost debug solution that features:

€ Debug access to all memory and registers in the system, including access to
memory mapped devices, access to internal core registers when the core is
halted, and access to debug control registers even while SYSRESETn is
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asserted.

€  Serial Wire Debug Port(SW-DP) or Serial Wire JTAG Debug Port (SWJ-DP)
debug access

€ Optional Flash Patch and Breakpoint (FPB) unit for implementing breakpoints
and code patches

€ Optional Data Watchpoint and Trace (DWT) unit for implementing watchpoints,
data tracing, and system profiling

€ Optional Instrumentation Trace Macrocell (ITM) for support of printf() style
debugging

€ Optional Trace Port Interface Unit (TPIU) for bridging to a Trace Port Analyzer
(TPA), including Single Wire Output (SWO) mode

¢ Optional Embedded Trace Macrocell (ETM) for instruction trace.
® Bus interfaces:

€ Three Advanced High-performance Bus-Lite (AHB-Lite) interfaces: ICode,
Dcode, and System bus interfaces

Private Peripheral Bus (PPB) based on Advanced Peripheral Bus (APB)
interface

*

Bit-band support that includes atomic bit-band write and read operations.
Memory access alignment

Write buffer for buffering of write data

L K IR IR 2

Exclusive access transfers for multiprocessor systems
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6.2 System Manager

6.2.1 Overview

The system manager provides the functions of system control, power modes, wake-up sources,
reset sources, system memory map, product ID and multi-function pin control. The following
sections describe the functions for

[ ) System Reset

Power Modes and Wake-up Sources
System Power Distribution

SRAM Memory Organization

System Control Register for Part Number ID, Chip Reset and Multi-function Pin
Control

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 can reset chip
through peripheral reset signals. Software reset can trigger reset through control registers.

® Hardware Reset Sources

- Power-on Reset (POR)

- Low level on the nRESET pin

- Watchdog Time-out Reset and Window Watchdog Reset (WDT/WWDT Reset)
- Low Voltage Reset (LVR)

- Brown-out Detector Reset (BOD Reset)

- CPU Lockup Reset (M45xD/M45xC Only)

®  Software Reset Sources
- CHIP Reset will reset whole chip by writing 1 to CHIPRST (SYS_IPRSTOI[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®-M4 core Only by writing 1 to CPURST (SYS_IPRSTO[1])
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Reset Controller

| Glitch Filter
nRESET [] |H 36 us
~50k ohm
@5v POROFF(SYS_PORCTL[15:0])
Power-on
Voo Reset
LVREN(SYS_BODCTL[7])
Low Voltage Reset Pulse Width
AVpp Reset 3.2ms
BODRSTEN(SYS_BODCTL(3])
Brown-out
Reset
WDT/WWDT Reset Pulse Width
Reset 64 WDT clocks
CPU Lockup Reset Pulse Width
Reset 2 system clocks
CHIP Reset
CHIPRST(SYS_IPRSTO[0])
MCU Reset "\ Software Reset | Reset Pulse Width
SYSRSTREQ(AIRCR[2]) — 2 system clocks
CPU Reset
CPURST(SYS_IPRSTO[1])

System Reset

M451
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There are a total of 9 reset sources in the NuMicro® family. In general, CPU reset is used to reset
Cortex-M4 only; the other reset sources will reset Cortex-M4 and all peripherals. However, there
are small differences between each reset source and they are listed in Table 6-1.

Reset Sources

. POR NRESET WDT LVR BOD Lockup CHIP MCU CPU
Register
SYS_RSTSTS 0x001 Bitl1=1 Bit2=1 |[Bit3=1 |Bit4=1 |Bit8=1 |Bit0O=1 Bits=1 |Bit7 =
1

CHIPRST 0x0 - - - - - - - -
(SYS_IPRSTO[O0])
BODEN Reload Reload Reload Reload - Reload Reload Reload -

from from from from from from from
(SYS_BODCTL0]) CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO |CONFIGO |CONFIGO
BODVL
(SYS_BODCTL[2:1])
BODRSTEN
(SYS_BODCTL[3])
HXTEN Reload Reload Reload Reload Reload Reload Reload Reload
(CLK_PWRCTL[0]) from from from from from from from from

CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO [CONFIGO [CONFIGO |CONFIGO

LXTEN 0x0 - - - - - - - -
(CLK_PWRCTL[1])

WDTCKEN ox1 - ox1 - - - ox1 - -
(CLK_APBCLKO[0])

HCLKSEL Reload Reload Reload Reload Reload Reload Reload Reload -
. from from from from from from from from
(CLK_CLKSELO[2:0]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO |[CONFIGO |[CONFIGO |CONFIGO

WDTSEL 0x3 0x3 - - - - - - -
(CLK_CLKSEL1[1:0])

HXTSTB 0x0 - - - - - - - -
(CLK_STATUS[0])

LXTSTB 0x0 - - - - - - - -
(CLK_STATUS[1])

PLLSTB 0x0 - - - - - - - -
(CLK_STATUS[2])

HIRCSTB 0x0 - - - ; - - . .
(CLK_STATUS[4])

CLKSFAIL 0x0 0x0 - - - - - - -
(CLK_STATUS[7])

RSTEN Reload Reload Reload Reload Reload - Reload - -
from from from from from from

(WDT_CTL[1]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO

WDTEN

(WDT_CTLI[7])

WDT_CTL 0x0700 0x0700 0x0700 |0x0700 0x0700 - 0x0700 - -

except bit 1 and bit 7.
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WDT_ALTCTL 0x0000 0x0000 0x0000 [0x0000 0x0000 - 0x0000 - -

WWDT_RLDCNT 0x0000 0x0000 0x0000 [0x0000 0x0000 - 0x0000 - -

WWDT_CTL 0x3F0800 |0x3F0800 [0x3F0800 [0x3F0800 |0x3F0800 |- 0x3F0800 |- -

WWDT_STATUS 0x0000 0x0000 0x0000 0x0000 0x0000 - 0x0000 - -

WWDT_CNT Ox3F Ox3F Ox3F Ox3F Ox3F - Ox3F - -

BS Reload Reload Reload Reload Reload - Reload - -
from from from from from from

(FMC_ISPCTLI1]) CONFIGO |CONFIGO |CONFIGO |CONFIGO [CONFIGO CONFIGO

BL

(FMC_ISPCTL[16])

FMC_DFBA Reload Reload Reload Reload Reload - Reload - -
from from from from from from
CONFIG1 |CONFIG1 |CONFIG1 |CONFIG1 [CONFIG1 CONFIG1

CBS Reload Reload Reload Reload Reload - Reload - -

. from from from from from from

(FMC_ISPSTS[2:1)) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO

PGFF 0x0 - 0x0 - - - 0x0 - -

(FMC_ISPSTS[5])

VECMAP Reload Reload Reload Reload Reload - Reload - -
base onlbase on|base on|base on|base on base on

) :

a) (FMC_ISPSTS[23 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 6-1 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 36 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 Vpp and the state keeps longer than 36 us (glitch filter). The PINRF(SYS_RSTSTS[1]) will be
set to 1 if the previous reset source is NRESET reset. Figure 6.2-2 shows the nRESET reset
waveform.
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Figure 6.2-2 NnRESET 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_RSTSTSJ0]) bit can be cleared by
writing 1 to it. Figure 6.2-3 shows the power-on reset waveform.

VDD

Power-on
Reset

Figure 6.2-3 Power-on Reset (POR) Waveform

6.2.2.3 Low Voltage Reset (LVR)

If the Low Voltage Reset function is enabled by setting the Low Voltage Reset Enable Bit LVREN
(SYS_BODCTL[7]) to 1, after 200us delay, LVR detection circuit will be stable and the LVR
function will be active. Then LVR function will detect AVpp during system operation. When the
AVpp voltage is lower than Vg 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 Vg and the state keeps longer than De-glitch time set by
LVRDGSEL (SYS_BODCTL[14:12]). The LVRF(SYS_RSTSTSJ3]) will be set to 1 if the previous
reset source is LVR. 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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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 AVpp during system
operation. When the AVpp voltage is lower than Vgop and the state keeps longer than De-glitch
time set by BODDGSEL (SYS_BODCTL[10:8]), chip will be reset. The BOD reset will control the
chip in reset state until the AVpp voltage rises above Vgop and the state keeps longer than De-
glitch time set by BODDGSEL (SYS_BODCTL[10:8]). The default value of BODEN, BODVL and
BODRSTEN is set by flash controller user configuration register CBODEN (CONFIGO [23]),
CBOV (CONFIGO [22:21]) and CBORST(CONFIGO0[20]) respectively. User can determine the
initial BOD setting by setting the CONFIGO register. Figure 6.2-5 shows the Brown-Out Detector
waveform.
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Figure 6.2-5 Brown-out Detector (BOD) Waveform
6.2.2.5 Watchdog Timer Reset (WDT)

In most industrial applications, system reliability is very important. To automatically recover the
MCU from failure status is one way to improve system reliability. The watchdog timer(WDT) is
widely used to check if the system works fine. If the MCU is crashed or out of control, it may
cause the watchdog time-out. User may decide to enable system reset during watchdog time-out
to recover the system and take action for the system crash/out-of-control after reset.

Software can check if the reset is caused by watchdog time-out to indicate the previous reset is a
watchdog reset and handle the failure of MCU after watchdog time-out reset by checking
WDTRF(SYS_RSTSTSI[2)).

6.2.2.6  CPU Lockup Reset (M45xD/M45xC Only)

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®-M4 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 CONFIG setting. User can set the
CHIPRST(SYS_IPRSTO[1]) to 1 to assert the CHIP Reset signal.

The MCU Reset is similar with CHIP Reset. The difference is that BS(FMC_ISPCTL][1]) will not be
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reloaded from CONFIG 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.

6.2.3 Power Modes and Wake-up Sources

There are several wake-up sources in Idle mode and Power-down mode. Table 6-2 lists the
available clocks for each power mode.

Power Mode Normal Mode Idle Mode Power-Down Mode

Definition CPU is in active state CPU is in sleep state CPU is in sleep state and all
clocks stop except LXT and
LIRC. SRAM content retended.

Entry Condition Chip is in normal mode after|CPU executes WFI instruction. |CPU sets sleep mode enable
system reset released and power down enable and
executes WFI instruction.

Wake-up Sources N/A All interrupts RTC, WDT, I2C, Timer, UART,
BOD, GPIO, USBH, USBD,
OTG, CAN 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 Power Mode Difference Table

System reset released

Normal Mode
CPU Clock ON

HXT, HIRC, LXT, LIRC, HCLK, PCLK ON

Flash ON

CPU executes WFI Interrupts occur
1. SCR(SCB[2]) = 1
2. PD_EN(PWRCTL[7]) = 1 and

PDWTCPU(PWRCTL[8]) = 1

3. CPU executes WFI

Wake-up events
occur

Idle Mode
CPU Clock OFF
HXT, HIRC, LXT, LIRC, HCLK, PCLK ON
Flash Halt

Power-down Mode
CPU Clock OFF

HXT, HIRC, HCLK, PCLK OFF

LXT, LIRC ON

Flash Halt

Figure 6.2-6 Power Mode State Machine
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1. LXT (32768 Hz XTL) ON or OFF depends on SW setting in run mode.
2. LIRC (10 kHz OSC) ON or OFF depends on S/W setting in run mode.
3. If TIMER clock source is selected as LIRC/LXT and LIRC/LXT is on.
4. If WDT clock source is selected as LIRC and LIRC is on.

5. If RTC clock source is selected as LXT and LXT is on.

Normal Mode Idle Mode Power-Down Mode
HXT (4~20 MHz XTL) ON ON Halt
HIRC (12/16 MHz OSC) ON ON Halt
LXT (32768 Hz XTL) ON ON ON/OFF"
LIRC (10 kHz OSC) ON ON ON/OFF?
PLL ON ON Halt
LDO ON ON ON
CPU ON Halt Halt
HCLK/PCLK ON ON Halt
SRAM retention ON ON ON
FLASH ON ON Halt
EBI ON ON Halt
GPIO ON ON Halt
PDMA ON ON Halt
TIMER ON ON ON/OFF®
PWM ON ON Halt
WDT ON ON ON/OFF*
WWDT ON ON Halt
RTC ON ON ON/OFF®
UART ON ON Halt
sc ON ON Halt
I°C ON ON Halt
SPI ON ON Halt
USBH ON ON Halt
USBD ON ON Halt
oTG ON ON Halt
CAN ON ON Halt
EADC ON ON Halt
DAC ON ON Halt
ACMP ON ON Halt
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Table 6-3 Clocks in Power Modes

Wake-up sources in Power-down mode:
RTC, WDT, I2C, Timer, UART, BOD, GPIO, USBH, USBD, OTG, CAN and ACMP

After chip enters power down, the following wake-up sources can wake chip up to normal mode.
Table 6-4 lists the condition about how to enter Power-down mode again for each peripheral.

*User needs to wait this condition before setting PDEN(CLK_PWRCTL[7]) and execute WFI to enter
Power-down mode.

\Aéilfﬁ;i‘p Wake-Up Condition System Can Enter Power-Down Mode Again Condition*
BOD Brown-Out Detector Interrupt|After software writes 1 to clear SYS_BODCTL[BODIF].
GPIO GPIO Interrupt After software write 1 to clear the INTSRC[n] bit.
TIMER Timer Interrupt After software writes 1 to clear TWKF (TIMERx_INTSTS[1]) and TIF
(TIMERX_INTSTSI[Q]).
WDT WDT Interrupt After software writes 1 to clear WKF (WDT_CTL[5]) (Write Protect).
RTC Alarm Interrupt After software writes 1 to clear ALMIF (RTC_INTSTSJ[O0]).
Time Tick Interrupt After software writes 1 to clear TICKIF (RTC_INTSTS[1]).
Snoop Detection Interrupt |After software writes 1 to clear SNPDIF (RTC_INTSTS[2]).
UART RX Data wake-up After software writes 1 to clear DATWKIF (UARTx_INTSTS[17]).
nCTS wake-up After software writes 1 to clear CTSWKIF (UARTx_INTSTS[16]).
I'c Falling egrglezicn_tgeul(ZC_SDA After software writes 1 to clear WKIF(12C_WKSTS|0]).
USBH Remote Wake-up After software writes 1 to clear CSC (HcRhPortStatus1[16]).
USBD Remote Wake-up After software writes 1 to clear BUSIF (USBD_INTSTS[0]).
OoTG OTG ID Pin Wake-Up After software writes 1 to clear OTG_INTSTS[IDCHGIF].
CAN Falling edge in the CAN_RX |After software writes O to clear WAKUP_STS (CAN_WU_STATUS [0)).
ACMP Comparator Power-Down After software writes 1 to clear ACMP_STATUS[WKIFX].
Wake-Up Interrupt

Table 6-4 Condition of Entering Power-down Mode Again

6.2.4 System Power Distribution
In this chip, power distribution is divided into five segments:

®  Analog power from AVpp and AVss provides the power for analog components
operation. The Vger should be connected with an external 1uF capacitor that should
be located close to the Vrer pin to avoid power noise for analog applications.

®  Digital power from Vpp and Vss supplies the power to the internal regulator which
provides a fixed 1.8 V power for digital operation and 1/O pins.

® USB transceiver power from Vgys (M45xD/M45xC Only) or from Vpp (M45xG/M45xE
Only) offers the power for operating the USB transceiver.
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® RTC power from Vgar provides the power for PF.0~PF.2, RTC and 80 bytes backup
registers.

® A dedicated power from Vppo supplies the power for PE.8~PE.13.

The outputs of internal voltage regulators, LDO_CAP and USB_VDD33_CAP, require an external
capacitor which should be located close to the corresponding pin. Analog power (AVpp) should be
the same voltage level of the digital power (Vpp). The Figure 6.2-7 shows the power distribution of
the NuMicro® M451.

Note: When chip is powered on, Vgar Will have additional leakage due to power-on detect circuit
still being enabled. Please refer to M451 Errata for detailed description (M45xD/M45xC Only).

N
|‘E w 5
[ a z
S 1 =5 %s
g 5 2 NI TS
= > a xXE X
Internal 32.768 kHz
12-bit ADC Reference 10 Cell crystal usB :i 32:—g+
Voltage oscillator Transceiver —
AVpp [ 12-bit DAC Analog 1.8V | 3.3V i USB_VDD33_CAP
AVss [ Comparator 4
ss 1uF
Brown- RTC & / /E
out Low Voltage Reset Veart0 1.8V | | 80 bytes 5V103.3V | o | Voo (M45XG/MASXE Only)
Detector N LDO backup LDO Vgus (M45xD/M45xC Only)
register
Temperature SRAM Flash Digital Logic
Sensor
10 Cell ] PE.8~PE.13
Lpo_cAP| | 18v. | | | |
luF_l__ [ [ I A I A
;; 22.1184 MHz 10 kHz
PLL POR18 HIRC LIRC
Oscillator Oscillator ] Vbbio
4~20 MHz GPIO except
XTL_OUT o= crystal PORS0 VDDL‘Sé'SV pg‘”etr CT" 10 Cell | ——] PF.0 ~PF.2 and
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M451 Power Distribution
|
83 4
> >

Figure 6.2-7 NuMicro® M451 Power Distribution Diagram
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6.2.5 System Memory Map

The NuMicro® M451 series provides 4G-byte addressing space. The memory locations assigned to
each on-chip controllers are shown in theTable 6-5. The detailed register definition, memory space,
and programming will be described in the following sections for each on-chip peripheral. The NuMicro®
M451 series only supports little-endian data format.

Address Space Token Controllers
Flash and SRAM Memory Space
0x0000_0000 — 0x0000_9FFF FLASH_BA FLASH Memory Space (40KB) (M45xC Only)
0x0000_0000 — 0x0001_1FFF FLASH_BA FLASH Memory Space (72KB) (M45xD Only)
0x0000_0000 — 0x0001_FFFF FLASH_BA FLASH Memory Space (128KB) (M45xE Only)
0x0000_0000 — 0x0003_FFFF FLASH_BA FLASH Memory Space (256KB) (M45xG Only)
0x0004_0000 — 0x0005_FFFF Reserved Reserved
0x0006_0000 — 0x0007_FFFF Reserved Reserved
0x2000_0000 — 0x2000_1FFF SRAMO_BA SRAM Memory Space (M45xD/M45xC Only)
0x2000_2000 — 0x2000_3FFF SRAM1_BA SRAM Memory Space (M45xD/M45xC Only)
0x2000_0000 — 0x2000_3FFF SRAMO_BA SRAM Memory Space (M45xG/M45xE Only)
0x2000_4000 — 0x2000_7FFF SRAM1_BA SRAM Memory Space (M45xG/M45xE Only)
0x2000_8000 — 0x2000_BFFF Reserved Reserved
0x2000_C000 — 0x2000_FFFF Reserved Reserved
0x6000_0000 — Ox6FFF_FFFF EXTMEM_BA External Memory Space for EBI Interface (256 MB)

Peripheral Controllers Space (0x4000_0000 — 0x400F_|

FFFF)

0x4000_0000 — 0x4000_O01FF SYS_BA System Control Registers

0x4000_0200 — 0x4000_02FF CLK_BA Clock Control Registers

0x4000_0300 — 0x4000_03FF NMI_BA NMI Control Registers

0x4000_4000 — 0x4000_4FFF GPIO_BA GPIO Control Registers

0x4000_8000 — 0x4000_8FFF PDMA_BA Peripheral DMA Control Registers
0x4000_9000 — 0x4000_9FFF USBH_BA USB Host Control Registers (M45xG/M45xE Only)
0x4000_B000 — 0x4000_BFFF Reserved Reserved

0x4000_C000 — 0x4000_CFFF FMC_BA Flash Memory Control Registers
0x4000_DO000 — 0x4000_DFFF Reserved Reserved

0x4001_0000 — 0x4001_OFFF EBI_BA External Bus Interface Control Registers
0x4001_9000 — 0x4001_9FFF Reserved Reserved

0x4003_0000 — 0x4003_OFFF Reserved Reserved

0x4003_1000 — 0x4003_1FFF CRC_BA CRC Generator Registers

0x5000_8000 — 0x5000_FFFF Reserved Reserved

APB Controllers Space (0x4000_0000 ~ 0x400F_FFFF)

0x4004_0000 — 0x4004_OFFF

WDT_BA

Watchdog Timer Control Registers
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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_4000 — 0x4004_4FFF Reserved Reserved

0x4004_5000 — 0x4004_5FFF ACMPO1_BA Analog Comparator 0/ 1 Control Registers
0x4004_6000 — 0x4004_6FFF Reserved Reserved

0x4004_7000 — 0x4004_7FFF DAC_BA DAC Control Registers

0x4004_8000 — 0x4004_8FFF Reserved Reserved

0x4004_9000 — 0x4004_9FFF Reserved Reserved

0x4004_DO000 — 0x4004_DFFF OTG_BA USB OTG Control Register (M45xG/M45xE Only)
0x4005_0000 — 0x4005_OFFF TMRO1_BA TimerO/Timerl Control Registers
0x4005_1000 — 0x4005_1FFF TMR23_BA Timer2/Timer3 Control Registers
0x4005_8000 — 0x4005_8FFF PWMO_BA PWMO Control Registers

0x4005_9000 — 0x4005_9FFF PWM1_BA PWM1 Control Registers

0x4005_C000 — 0x4005_CFFF Reserved Reserved

0x4005_DO000 — 0x4005_DFFF Reserved Reserved

0x4006_0000 — 0x4006_OFFF SPIO_BA SPI0 Control Registers

0x4006_1000 — 0x4006_1FFF SPI1_BA SPI1 Control Registers

0x4006_2000 — 0x4006_2FFF SPI2_BA SPI2 Control Registers (M45xG/M45xE Only)
0x4006_3000 — 0x4006_3FFF Reserved Reserved

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

0x4007_3000 — 0x4007_3FFF UART3_BA UART3 Control Registers

0x4007_4000 — 0x4007_4FFF Reserved Reserved

0x4007_5000 — 0x4007_5FFF Reserved Reserved

0x4008_0000 — 0x4008_OFFF 12C0_BA I°CO Control Registers

0x4008_1000 — 0x4008_1FFF 12C1_BA 1’C1 Control Registers

0x4008_2000 — 0x4008_2FFF Reserved Reserved

0x4008_3000 — 0x4008_3FFF Reserved Reserved

0x4008_4000 — 0x4008_4FFF Reserved Reserved

0x4009_0000 — 0x4009_OFFF SCO_BA Smartcard Host 0 Control Registers
0x4009_1000 — 0x4009_1FFF Reserved Reserved

0x4009_2000 — 0x4009_2FFF Reserved Reserved

0x4009_3000 — 0x4009_3FFF Reserved Reserved

0x4009_4000 — 0x4009_4FFF Reserved Reserved
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0x4009_5000 — 0x4009_5FFF Reserved Reserved

0x400A_0000 — 0x400A_OFFF CANO_BA CANO Bus Control Registers
0x400A_1000 — 0x400A_1FFF Reserved Reserved

0x400B_0000 — 0x400B_OFFF Reserved Reserved

0x400B_1000 — 0x400B_1FFF Reserved Reserved

0x400B_0000 — 0x400B_OFFF Reserved Reserved

0x400B_1000 — 0x400B_1FFF Reserved Reserved

0x400C_0000 — 0x400C_OFFF USBD_BA USB Device Control Register
0x400E_0000 — 0x400E_OFFF Reserved Reserved

0x5008_0000 — 0x5008_OFFF Reserved Reserved

System Controllers Space (0OxE000_E000 ~ 0XxE000_EFFF)

OxEO00_EO010 — OXEOOO_EOFF SCS_BA System Timer Control Registers
0xEO000_E100 — OXEO00_ECFF SCS_BA External Interrupt Controller Control Registers
0xE000_EDOO0 — OXEO00_ED8F SCS_BA System Control Registers

Table 6-5 Address Space Assignments for On-Chip Controllers
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6.2.6 SRAM Memory Organization

The M45xG/M45xE supports embedded SRAM with total 32 KB size and the SRAM organization
is separated to two banks: SRAM bank0 and SRAM bank1. Each of these two banks has 16 KB
address space and can be accessed simultaneously. The SRAM bank0 supports parity error
check to make sure chip operating more stable.

The M45xD/M45xC supports embedded SRAM with total 16 KB size and the SRAM organization
is separated to two banks: SRAM bank0 and SRAM bank1. Each of these two banks has 8 KB
address space and can be accessed simultaneously. The SRAM bank0 supports parity error
check to make sure chip operating more stable.

Supports total 32 KB SRAM (M45xG/M45xE Only)

Supports total 16 KB SRAM (M45xD/M45xC Only)

Supports byte / half word / word write

Supports fixed 16 KB SRAM bank for independent access (M45xG/M45xE Only)
Supports fixed 8 KB SRAM bank for independent access (M45xD/M45xC Only)
Supports parity error check function for SRAM bankO

Supports oversize response error

Supports remap address to 0x1000_0000

AHB interface

controller [ SRAMdecoder  |<¢— SRAM bank0

AHB Bus

AHB interface —> SRAM decoder |<—®»{ SRAM banki
controller

Figure 6.2-8 SRAM Block Diagram
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Figure 6.2-9 shows the SRAM organization of M45xG/M45xE. There are two SRAM banks in

M45xG/M45xE and each bank is addressed to 16 KB. The bankO address space is from

0x2000_0000 to 0x2000_3FFF. The bankl address space is from 0x2000_4000 to 0x2000_7FFF.
The address between 0x2000_8000 to Ox3FFF_FFFF is illegal memory space and chip will enter
hardfault if CPU accesses these illegal memory addresses.

The address of each bank is remapping from 0x2000_0000 to 0x1000_0000. CPU can read
SRAM bank0 through 0x2000_0000 to 0x2000_3FFF or 0x1000_0000 to 0x1000_3FFF, and read

SRAM bank1 through 0x2000_4000 to 0x2000_7FFF or 0x1000_4000 to 0x1000_7FFF.

A Ox3FFF_FFFF

Reserved
[a1]
=
N
o
0x2000_8000
0x2000_7FFF
16 KB
SRAM bank1
0x2000_4000
0x2000_3FFF
16 KB
SRAM bank0
v 0x2000_0000
32 KB device

remapping

remapping

0x1000_7FFF

16 KB
SRAM bank1
0x1000_4000
0x1000_3FFF
16 KB
SRAM bank0
0x1000_0000
32 KB device
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Figure 6.2-10 shows the SRAM organization of M45xD/M45xC. There are two SRAM banks in
M45xD/M45xC and each bank is addressed to 8 KB. The bankO address space is from
0x2000_0000 to 0x2000_1FFF. The bankl address space is from 0x2000_2000 to 0x2000_3FFF.
The address between 0x2000_4000 to Ox3FFF_FFFF is illegal memory space and chip will enter
hardfault if CPU accesses these illegal memory addresses.

The address of each bank is remapping from 0x2000_0000 to 0x1000_0000. CPU can read
SRAM bank0 through 0x2000_0000 to 0x2000_1FFF or 0x1000_0000 to 0x1000_1FFF, and read
SRAM bankl through 0x2000_2000 to 0x2000_3FFF or 0x1000_2000 to 0x1000_3FFF.

A Ox3FFF_FFFF
Reserved
m
S
N
o
0x2000_4000
0x2000_3FFF 0x1000_3FFF
8 KB remapping 8 KB
SRAM bank1 SRAM bank1
0x2000_2000 0x1000_2000
0x2000_1FFF 0x1000_1FFF
8 KB remapping 8 KB
SRAM bank0 SRAM bank0
v 0x2000_0000 0x1000_0000
16 KB device 16 KB device

Figure 6.2-10 SRAM Memory Organization (M45xD/M45xC)

SRAM bank0 has byte parity error check function. When CPU is accessing SRAM bankO, the
parity error checking mechanism is dynamic operating. As parity error occurred, the PERRIF
(SYS_SRAM_STATUSJO0]) will be asserted to 1 and the SYS_SRAM_ERRADDR register will
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recode the address with parity error. Chip will enter interrupt when SRAM parity error occurred if
PERRIEN (SYS_SRAM_INTCTL[O]) is set to 1. When SRAM parity error occurred, chip will stop
detecting SRAM parity error until user writes 1 to clear the PERRIF(SYS_SRAM_STATUSJO0]) bit.
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6.2.7 Register Map

R: read only, W: write only, R/W: both read and write

Register Offset R/W [Description Reset Value
SYS Base Address:

SYS_BA = 0x4000_0000

SYS_PDID SYS_BA+0x00 |R Part Device Identification Number Register 8])( LS
SYS_RSTSTS SYS_BA+0x04 |R/W |System Reset Status Register 0x0000_0043
SYS_IPRSTO SYS_BA+0x08 |R/W |Peripheral Reset Control Register 0 0x0000_0000
SYS_IPRST1 SYS_BA+0x0C |R/W |Peripheral Reset Control Register 1 0x0000_0000
SYS_IPRST2 SYS_BA+0x10 |R/W |Peripheral Reset Control Register 2 0x0000_0000
SYS_BODCTL SYS_BA+0x18 |R/W |Brown-Out Detector Control Register 0x0000_038X
SYS_IVSCTL SYS_BA+0x1C |R/W |[Internal Voltage Source Control Register 0x0000_0000
SYS_PORCTL SYS_BA+0x24 |R/W |Power-On-Reset Controller Register 0x0000_XXXX

SYS_VREFCTL

SYS_BA+0x28

RW

Vrer Control Register

0x0000_0000

SYS_USBPHY

SYS_BA+0x2C

RW

USB PHY Control Register (M45xG/M45xE Only)

0x0000_0003

SYS_GPA_MFPL

SYS_BA+0x30

R/W

GPIOA Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPA_MFPH

SYS_BA+0x34

RW

GPIOA High Byte Multiple Function Control Register

0x0000_0000

SYS_GPB_MFPL

SYS_BA+0x38

RW

GPIOB Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPB_MFPH

SYS_BA+0x3C

R/W

GPIOB High Byte Multiple Function Control Register

0x0000_0000

SYS_GPC_MFPL

SYS_BA+0x40

R/W

GPIOC Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPC_MFPH

SYS_BA+0x44

RW

GPIOC High Byte Multiple Function Control Register

0x0000_0000

SYS_GPD_MFPL

SYS_BA+0x48

R/W

GPIOD Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPD_MFPH

SYS_BA+0x4C

R/W

GPIOD High Byte Multiple Function Control Register

0x0000_0000

SYS_GPE_MFPL

SYS_BA+0x50

R/W

GPIOE Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPE_MFPH

SYS_BA+0x54

R/W

GPIOE High Byte Multiple Function Control Register

0x0000_0000

SYS_GPF_MFPL

SYS_BA+0x58

R/W

GPIOF Low Byte Multiple Function Control Register

0x0000_0000

CTL

SYS_SRAM_INTC |SYS_BA+0xCO |R/W |System SRAM Interrupt Enable Control Register 0x0000_0000
TL

SYS_SRAM_STAT|SYS_BA+0xC4 |R System SRAM Parity Error Status Register 0x0000_0000
us

SYS_SRAM_ERR [SYS_BA+0xC8 |R System SRAM Parity Check Error Address Register 0x0000_0000
ADDR

SYS_SRAM_BIST [SYS_BA+0xDO |R/W |System SRAM BIST Test Control Register 0x0000_0000
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SYS_SRAM_BIST [SYS_BA+0xD4 |R System SRAM BIST Test Status Register 0x00xx_00xx
STS

SYS_IRCTCTL SYS_BA+0xFO |R/W [HIRC Trim Control Register 0x0000_0000
SYS_IRCTIEN SYS_BA+0xF4 |R/W [HIRC Trim Interrupt Enable Register 0x0000_0000
SYS_IRCTISTS SYS_BA+0xF8 |R/W [HIRC Trim Interrupt Status Register 0x0000_0000

SYS_REGLCTL

SYS_BA+0x100

R/W

Register Lock Control Register

0x0000_0000

SYS_AHBMCTL

SYS_BA+0x400

RIW

AHB Bus Matrix Priority Control Register

0x0000_0001
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6.2.8 Register Description
Part Device Identification Number Reqister (SYS PDID)

Register Offset R/W |Description Reset Value

SYS_PDID SYS_BA+0x00 |R Part Device Identification Number Register [(1)]X KHXRX_XXXX

[1] Every part number has a unique default reset value.

31 30 29 28 27 26 25 24
PDID
23 22 21 20 19 18 17 16
PDID
15 14 13 12 11 10 9 8
PDID
7 6 5 4 3 2 1 0
PDID
Bits Description
Part Device Identification Number (Read Only)
[31:0] PDID This register reflects device part number code. Software can read this register to identify
which device is used.
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System Reset Status Register (SYS RSTSTS)

This register provides specific information for software to identify this chip’s reset source from last

operation.
Register Offset R/W |Description Reset Value
SYS_RSTSTS |SYS_BA+0x04 |R/W |System Reset Status Register 0x0000_0043
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CPULKRF
7 6 5 4 3 2 1 0
CPURF Reserved SYSRF BODRF LVRF WDTRF PINRF PORF
Bits Description
[31:9] Reserved Reserved.
the CPULK Reset Flag Is Set by Hardware If Cortex-m4 Lockup Happened
(M45xD/M45xC Only)
[8] CPULKRFE 0 = No reset from CPU lockup happened.
1 = The Cortex-M4 lockup happened and chip is reset.
Note: Write 1 to clear this bit to 0.
CPU Reset Flag
The CPU reset flag is set by hardware if software writes CPURST (SYS_IPRSTO[1]) 1 to
reset Cortex®-M4 Core and Flash Memory Controller (FMC).
(7] CPURF 0 = No reset from CPU.
1 = The Cortex®-M4 Core and FMC are reset by software setting CPURST to 1.
Note: Write 1 to clear this bit to 0.
[6] Reserved Reserved.
System Reset Flag
The system reset flag is set by the “Reset Signal” from the Cortex®-M4 Core to indicate the
previous reset source.
— ®
[5] SYSRE 0 = No reset from Cortex -M4.
1 = The Cortex®-M4 had issued the reset signal to reset the system by writing 1 to the bit
SYSRESETREQ(AIRCR[2], Application Interrupt and Reset Control Register, address =
OXEOOOEDOC) in system control registers of Cortex®-M4 core.
Note: Write 1 to clear this bit to 0.
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Bits Description

BOD Reset Flag

The BOD reset flag is set by the “Reset Signal” from the Brown-Out Detector to indicate
the previous reset source.

0 = No reset from BOD.
1 =The BOD had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.

[4] BODRF

LVR Reset Flag

The LVR reset flag is set by the “Reset Signal” from the Low Voltage Reset Controller to
indicate the previous reset source.

0 = No reset from LVR.
1 = LVR controller had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.

3] LVRF

WDT Reset Flag

The WDT reset flag is set by the “Reset Signal” from the Watchdog Timer or Window
Watchdog Timer to indicate the previous reset source.
0 = No reset from watchdog timer or window watchdog timer.

1 = The watchdog timer or window watchdog timer had issued the reset signal to reset the
[2] WDTRF system.

Notel: Write 1 to clear this bit to 0.

Note2: Watchdog Timer register RSTF(WDT_CTL[2]) bit is set if the system has been
reset by WDT time-out reset. Window Watchdog Timer register
WWDTRF(WWDT_STATUS[1]) bit is set if the system has been reset by WWDT time-out
reset.

NRESET Pin Reset Flag

The nRESET pin reset flag is set by the “Reset Signal” from the nRESET Pin to indicate
the previous reset source.

0 = No reset from nRESET pin.
1 = Pin nRESET had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.

1] PINRF

POR Reset Flag

The POR reset flag is set by the “Reset Signal” from the Power-on Reset (POR) Controller
or bit CHIPRST (SYS_IPRSTO[0]) to indicate the previous reset source.

0 = No reset from POR or CHIPRST.
1 = Power-on Reset (POR) or CHIPRST had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.

[0] PORF
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Peripheral Reset Control Reqgister 0 (SYS IPRSTOQ)

Register Offset R/W |Description Reset Value
SYS_IPRSTO [SYS_BA+0x08 R/W  [Peripheral Reset Control Register O 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
CRCRST Reserved USBHRST EBIRST PDMARST CPURST CHIPRST
Bits Description
[31:8] Reserved Reserved.
CRC Calculation Controller Reset (Write Protect)
Set this bit to 1 will generate a reset signal to the CRC calculation controller. User needs to
set this bit to 0 to release from the reset state.
(7] CRCRST 0 = CRC calculation controller normal operation.
1 = CRC calculation controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[6:5] Reserved Reserved.
USBH Controller Reset (Write Protect) (M45xG/M45xE Only)
Set this bit to 1 will generate a reset signal to the USB host controller. User needs to set
this bit to O to release from the reset state.
[4] USBHRST 0 = USBH controller normal operation.
1 = USBH controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
EBI Controller Reset (Write Protect)
Set this bit to 1 will generate a reset signal to the EBI. User needs to set this bit to 0 to
release from the reset state.
3l EBIRST 0 = EBI controller normal operation.
1 = EBI controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
PDMA Controller Reset (Write Protect)
Setting this bit to 1 will generate a reset signal to the PDMA. User needs to set this bit to O
to release from reset state.
2 PDMARST 0 = PDMA controller normal operation.
1 = PDMA controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[1] CPURST Processor Core One-shot Reset (Write Protect)
Setting this bit will only reset the processor core and Flash Memory Controller(FMC), and
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this bit will automatically return to O after the 2 clock cycles.

0 = Processor core normal operation.
1 = Processor core one-shot reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

Chip One-shot Reset (Write Protect)

Setting this bit will reset the whole chip, including Processor core and all peripherals, and
this bit will automatically return to O after the 2 clock cycles.

The CHIPRST is same as the POR reset, all the chip controllers is reset and the chip
setting from flash are also reload.

About the difference between CHIPRST and SYSRESETREQ(AIRCRI[2]), please refer to
section 6.2.2

[0] CHIPRST

0 = Chip normal operation.
1 = Chip one-shot reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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Peripheral Reset Control Reqgister 1 (SYS IPRST1)

Setting these bits 1 will generate asynchronous reset signals to the corresponding module controller.
Users need to set these bits to 0 to release corresponding module controller from reset state.

Register Offset R/W |Description Reset Value
SYS_IPRST1 [SYS_BA+0x0C |R/W |Peripheral Reset Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved EADCRST USBDRST OTGRST Reserved CANORST
23 22 21 20 19 18 17 16
Reserved UART3RST UART2RST UART1RST UARTORST
15 14 13 12 11 10 9 8
Reserved SPI2RST SPI1IRST SPIORST Reserved I2C1RST I2CORST
7 6 5 4 3 2 1 0
ACMPO1RST Reserved TMR3RST TMR2RST TMR1RST TMRORST GPIORST Reserved

Bits Description

[31:29] Reserved Reserved.

EADC Controller Reset
[28] EADCRST 0 = EADC controller normal operation.
1 = EADC controller reset.

USB Device Controller Reset
[27] USBDRST 0 = USB device controller normal operation.
1 = USB device controller reset.

OTG Controller Reset (M45xG/M45xE Only)
[26] OTGRST 0 = OTG controller normal operation.
1 = OTG controller reset.

[25] Reserved Reserved.

CANO Controller Reset
[24] CANORST 0 = CANO controller normal operation.
1 = CANO controller reset.

[23:20] Reserved Reserved.

UART3 Controller Reset
[19] UART3RST 0 = UARTS3 controller normal operation.
1 = UART3 controller reset.

UART2 Controller Reset
[18] UART2RST 0 = UART2 controller normal operation.
1 = UART2 controller reset.

UART1 Controller Reset

[17] UARTIRST )
0 = UART1 controller normal operation.

May. 4, 2018 Page 197 of 1006 Rev.2.08



NnNUvoToON M451
—

1 = UARTL1 controller reset.

UARTO Controller Reset
[16] UARTORST 0 = UARTO controller normal operation.
1 = UARTO controller reset.

[15] Reserved Reserved.

SPI2 Controller Reset (M45xG/M45xE Only)
[14] SPI2RST 0 = SPI2 controller normal operation.
1 = SPI2 controller reset.

SPI1 Controller Reset
[13] SPI1IRST 0 = SPI1 controller normal operation.
1 = SPI1 controller reset.

SPI0 Controller Reset
[12] SPIORST 0 = SPIO controller normal operation.
1 = SPIO0 controller reset.

[11:10] Reserved Reserved.

12C1 Controller Reset
[9] I2C1RST 0 = 12C1 controller normal operation.
1 =12C1 controller reset.

12C0 Controller Reset
[8] I2CORST 0 = 12CO0 controller normal operation.
1 =12CO0 controller reset.

Analog Comparator 0/1 Controller Reset
[7] ACMPO1RST 0 = Analog Comparator 0/1 controller normal operation.
1 = Analog Comparator 0/1 controller reset.

[6] Reserved Reserved.

Timer3 Controller Reset
[5] TMR3RST 0 = Timer3 controller normal operation.
1 = Timer3 controller reset.

Timer2 Controller Reset
[4] TMR2RST 0 = Timer2 controller normal operation.
1 = Timer2 controller reset.

Timerl Controller Reset
[3] TMR1RST 0 = Timer1 controller normal operation.
1 = Timerl controller reset.

Timer0 Controller Reset
[2] TMRORST 0 = TimerO controller normal operation.
1 = TimerO controller reset.

GPIO Controller Reset
[1] GPIORST 0 = GPIO controller normal operation.
1 = GPIO controller reset.

[0] Reserved Reserved.
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Peripheral Reset Control Reqgister 2 (SYS IPRST2)

Setting these bits to 1 will generate asynchronous reset signals to the corresponding module
controller. Users need to set these bits to 0 to release corresponding module controller from reset

state.
Register Offset R/W |Description Reset Value
SYS_IPRST2 [SYS_BA+0x10 R/W  |Peripheral Reset Control Register 2 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved PWM1RST PWMORST
15 14 13 12 11 10 9 8
Reserved DACRST Reserved
7 6 5 4 3 2 1 0
Reserved SCORST
Bits Description
[31:18] Reserved Reserved.
PWML1 Controller Reset
[17] PWM1RST 0 = PWM1 controller normal operation.
1 = PWM1 controller reset.
PWMO Controller Reset
[16] PWMORST 0 = PWMO controller normal operation.
1 = PWMO controller reset.
[15:13] Reserved Reserved.
DAC Controller Reset
[12] DACRST 0 = DAC controller normal operation.
1 = DAC controller reset.
[11:1] Reserved Reserved.
SCO Controller Reset
[0] SCORST 0 = SCO controller normal operation.
1 = SCO controller reset.
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Brown-out Detector Control Register (SYS BODCTL)

Partial of the SYS_BODCTL control registers values are initiated by the flash configuration and partial
bits are write-protected bit.

Register Offset R/W |Description Reset Value
SYS_BODCTL |SYS_BA+0x18 |R/W |Brown-Out Detector Control Register 0x0000_038X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved LVRDGSEL Reserved BODDGSEL
7 6 5 4 3 2 1 0
LVREN BODOUT BODLPM BODIF BODRSTEN BODVL BODEN
Bits Description
[31:15] Reserved Reserved.

LVR Output De-glitch Time Select (Write Protect)

000 = Without de-glitch function.

001 = 4 system clock (HCLK).

010 = 8 system clock (HCLK).

011 = 16 system clock (HCLK).

100 = 32 system clock (HCLK).

101 = 64 system clock (HCLK).

110 = 128 system clock (HCLK).

111 = 256 system clock (HCLK).

Note: These bits are write protected. Refer to the SYS_REGLCTL register.

[14:12] LVRDGSEL

[11] Reserved Reserved.

Brown-out Detector Output De-glitch Time Select (Write Protect)

000 = BOD output is sampled by RC10K clock.

001 = 4 system clock (HCLK).

010 = 8 system clock (HCLK).

011 = 16 system clock (HCLK).

100 = 32 system clock (HCLK).

101 = 64 system clock (HCLK).

110 = 128 system clock (HCLK).

111 = 256 system clock (HCLK).

Note: These bits are write protected. Refer to the SYS_REGLCTL register.

[10:8] BODDGSEL
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Bits Description

Low Voltage Reset Enable Bit (Write Protect)

The LVR function resets the chip when the input power voltage is lower than LVR circuit
setting. LVR function is enabled by default.

0 = Low Voltage Reset function Disabled.
[7] LVREN 1 = Low Voltage Reset function Enabled.

Notel: After enabling the bit, the LVR function will be active with 100us delay for LVR
output stable (default).

Note2: This bit is write protected. Refer to the SYS_REGLCTL register.
Note3: LIRC must be enabled before enable LVR.

Brown-out Detector Output Status

0 = Brown-out Detector output status is 0.

It means the detected voltage is higher than BODVL setting or BODEN is 0.
1 = Brown-out Detector output status is 1.

It means the detected voltage is lower than BODVL setting. If the BODEN is 0, BOD
function disabled , this bit always responds 0.

6] BODOUT

Brown-out Detector Low Power Mode (Write Protect)
0 = BOD operate in normal mode (default).
1 = BOD Low Power mode Enabled.

Notel: The BOD consumes about 100uA in normal mode, the low power mode can
reduce the current to about 1/10 but slow the BOD response.

Note2: This bit is write protected. Refer to the SYS_REGLCTL register.

5] BODLPM

Brown-out Detector Interrupt Flag

0 = Brown-out Detector does not detect any voltage draft at Vpp down through or up
through the voltage of BODVL setting.

[4] BODIF 1 = When Brown-out Detector detects the Vpp is dropped down through the voltage of
BODVL setting or the Vpp is raised up through the voltage of BODVL setting, this bit is set
to 1 and the brown-out interrupt is requested if brown-out interrupt is enabled.

Note: Write 1 to clear this bit to 0.

Brown-out Reset Enable Bit (Write Protect)

The default value is set by flash controller user configuration register
CBORST(CONFIGO[20]) bit .

0 = Brown-out “INTERRUPT” function Enabled.
1 = Brown-out “RESET” function Enabled.
Notel:

[3] BODRSTEN While the Brown-out Detector function is enabled (BODEN high) and BOD reset function is
enabled (BODRSTEN high), BOD will assert a signal to reset chip when the detected
voltage is lower than the threshold (BODOUT high).

While the BOD function is enabled (BODEN high) and BOD interrupt function is enabled
(BODRSTEN low), BOD will assert an interrupt if BODOUT is high. BOD interrupt will keep
till to the BODEN set to 0. BOD interrupt can be blocked by disabling the NVIC BOD
interrupt or disabling BOD function (set BODEN low).

Note2: This bit is write protected. Refer to the SYS_REGLCTL register.

Brown-out Detector Threshold Voltage Selection (Write Protect)

The default value is set by flash controller user configuration register CBOV (CONFIGO
[22:21]).

00 = Brown-Out Detector threshold voltage is 2.2V.

2:1] BODVL 01 = Brown-Out Detector threshold voltage is 2.7V.
10 = Brown-Out Detector threshold voltage is 3.7V.
11 = Brown-Out Detector threshold voltage is 4.4V.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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Bits Description
Brown-out Detector Enable Bit (Write Protect)
The default value is set by flash controller user configuration register CBODEN (CONFIGO
[23]).

[0] BODEN 0 = Brown-out Detector function Disabled.

1 = Brown-out Detector function Enabled.
Notel: This bit is write protected. Refer to the SYS_REGLCTL register.
Note2: LIRC must be enabled before enable BOD.
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Internal Voltage Source Control Register (SYS IVSCTL)

Register Offset R/W  |Description Reset Value
SYS_IVSCTL [SYS_BA+0x1C [R/W [Internal Voltage Source Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved VBATUGEN VTEMPEN
Bits Description
[31:2] Reserved Reserved.

VBAT Unity Gain Buffer Enable Bit

This bit is used to enable/disable VBAT unity gain buffer function.
0 = VBAT unity gain buffer function Disabled (default).

1 = VBAT unity gain buffer function Enabled.

1 VBATUGEN

Note: After this bit is set to 1, the value of VBAT unity gain buffer output voltage can be
obtained from ADC conversion result

Temperature Sensor Enable Bit

This bit is used to enable/disable temperature sensor function.
(0] VTEMPEN 0 = Temperature sensor function Disabled (default).

1 = Temperature sensor function Enabled.

Note: After this bit is set to 1, the value of temperature sensor output can be obtained from
ADC conversion result. Please refer to ADC function chapter for details.
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Power-on Reset Controller Reqgister (SYS PORCTL)

Register Offset R/W  |Description Reset Value
SYS_PORCTL [SYS_BA+0x24 R/W |Power-On-Reset Controller Register 0x0000_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
POROFF
7 6 5 4 3 2 1 0
POROFF
Bits Description
[31:16] Reserved Reserved.
Power-on Reset Enable Bit (Write Protect)
When powered on, the POR circuit generates a reset signal to reset the whole chip
function, but noise on the power may cause the POR active again. User can disable
internal POR circuit to avoid unpredictable noise to cause chip reset by writing OX5AAS5 to
this field.
[15:0] POROFF The POR function will be active again when this field is set to another value or chip is
reset by other reset source, including:
nRESET, Watchdog, LVR reset, BOD reset, ICE reset command and the software-chip
reset function.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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VREF Control Register (SYS VREFCTL)

Register Offset R/W  |Description Reset Value
SYS_VREFCTL [SYS_BA+0x28 R/W |VREF Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved VREFCTL
Bits Description
[31:5] Reserved Reserved.
Vrer Control Bits (Write Protect)
00000 = Vger is from external pin.
00011 = Vger is internal 2.56V.
00111 = Vger is internal 2.048V.
[4:0] VREECTL 01011 = Vger is internal 3.072V.
01111 = Vger is internal 4.096V.
Others = Reserved.
Notel: This bit is write protected. Refer to the SYS_REGLCTL register.
Note2: Connecting a 1uF capacitor to AVss will make internal reference voltage more
stable.
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USB PHY Control Register (SYS USBPHY)

Register Offset R/W |Description Reset Value
SYS_USBPHY |SYS_BA+0x2C R/W |USB PHY Control Register (M45xG/M45xE Only) 0x0000_0003
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved LDO33EN
7 6 5 4 3 2 1 0
Reserved USBROLE
Bits Description
[31:9] Reserved Reserved.

USB LDO33 Enable Bit (Write Protect) (M45xG/M45xE Only)
0 = USB LDO33 Disabled.

[8] LDO33EN

1 = USB LDO33 Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[7:2] Reserved Reserved.

USB Role Option (Write Protect) (M45xG/M45xE Only)

These two bits are used to select the role of USB.

00 = Standard USB Device mode.

[1:0] USBROLE 01 = Standard USB Host mode.

10 = ID dependent mode.

11 = On-The-Go device mode.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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GPIOA Low Byte Multiple Function Control Register (SYS GPA MFPL)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPA_MFPL |SYS_BA+0x30 |R/W |GPIOA Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PA7TMFP PAG6MFP
23 22 21 20 19 18 17 16
PASMFP PA4MFP
15 14 13 12 11 10 9 8
PA3MFP PA2MFP
7 6 5 4 3 2 1 0
PA1MFP PAOMFP
Bits Description
[31:28] PATMFP PA.7 Multi-function Pin Selection
[27:24] PABMFP PA.6 Multi-function Pin Selection
[23:20] PASMFP PA.5 Multi-function Pin Selection
[19:16] PA4MFP PA.4 Multi-function Pin Selection
[15:12] PA3MFP PA.3 Multi-function Pin Selection
[11:8] PA2MFP PA.2 Multi-function Pin Selection
[7:4] PA1IMFP PA.1 Multi-function Pin Selection
[3:0] PAOMFP PA.O0 Multi-function Pin Selection
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GPIOA High Byte Multiple Function Control Reqgister (SYS GPA MFPH)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPA_MFPH |SYS_BA+0x34 |R/W |GPIOA High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PA15MFP PA14MFP
23 22 21 20 19 18 17 16
PA13MFP PA12MFP
15 14 13 12 11 10 9 8
PA11IMFP PA10MFP
7 6 5 4 3 2 1 0
PAIMFP PASMFP
Bits Description
[31:28] PA15MFP PA.15 Multi-function Pin Selection
[27:24] PA14MFP PA.14 Multi-function Pin Selection
[23:20] PA13MFP PA.13 Multi-function Pin Selection
[19:16] PA12MFP PA.12 Multi-function Pin Selection
[15:12] PA11MFP PA.11 Multi-function Pin Selection
[11:8] PA10MFP PA.10 Multi-function Pin Selection
[7:4] PAOMFP PA.9 Multi-function Pin Selection
[3:0] PABMFP PA.8 Multi-function Pin Selection
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GPIOB Low Byte Multiple Function Control Register (SYS GPB MFPL)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPB_MFPL |SYS_BA+0x38 |R/W |GPIOB Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PB7MFP PB6MFP
23 22 21 20 19 18 17 16
PB5MFP PB4MFP
15 14 13 12 11 10 9 8
PB3MFP PB2MFP
7 6 5 4 3 2 1 0
PB1MFP PBOMFP
Bits Description
[31:28] PB7MFP PB.7 Multi-function Pin Selection
[27:24] PB6MFP PB.6 Multi-function Pin Selection
[23:20] PB5MFP PB.5 Multi-function Pin Selection
[19:16] PB4MFP PB.4 Multi-function Pin Selection
[15:12] PB3MFP PB.3 Multi-function Pin Selection
[11:8] PB2MFP PB.2 Multi-function Pin Selection
[7:4] PB1MFP PB.1 Multi-function Pin Selection
[3:0] PBOMFP PB.0 Multi-function Pin Selection
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GPIOB High Byte Multiple Function Control Reqgister (SYS GPB MFPH)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPB_MFPH [SYS_BA+0x3C [R/W |GPIOB High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PB15MFP PB14MFP
23 22 21 20 19 18 17 16
PB13MFP PB12MFP
15 14 13 12 11 10 9 8
PB11MFP PB10MFP
7 6 5 4 3 2 1 0
PBOMFP PBSMFP
Bits Description
[31:28] PB15MFP PB.15 Multi-function Pin Selection
[27:24] PB14MFP PB.14 Multi-function Pin Selection
[23:20] PB13MFP PB.13 Multi-function Pin Selection
[19:16] PB12MFP PB.12 Multi-function Pin Selection
[15:12] PB11MFP PB.11 Multi-function Pin Selection
[11:8] PB10MFP PB.10 Multi-function Pin Selection
[7:4] PBOMFP PB.9 Multi-function Pin Selection
[3:0] PB8MFP PB.8 Multi-function Pin Selection
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GPIOC Low Byte Multiple Function Control Register (SYS GPC MFPL)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPC_MFPL |SYS_BA+0x40 |R/W |GPIOC Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PC7MFP PC6MFP
23 22 21 20 19 18 17 16
PC5MFP PC4AMFP
15 14 13 12 11 10 9 8
PC3MFP PC2MFP
7 6 5 4 3 2 1 0
PC1MFP PCOMFP
Bits Description
[31:28] PC7MFP PC.7 Multi-function Pin Selection
[27:24] PC6MFP PC.6 Multi-function Pin Selection
[23:20] PC5MFP PC.5 Multi-function Pin Selection
[19:16] PC4AMFP PC.4 Multi-function Pin Selection
[15:12] PC3MFP PC.3 Multi-function Pin Selection
[11:8] PC2MFP PC.2 Multi-function Pin Selection
[7:4] PC1IMFP PC.1 Multi-function Pin Selection
[3:0] PCOMFP PC.0 Multi-function Pin Selection
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GPIOC High Byte Multiple Function Control Reqgister (SYS GPC MFPH)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPC_MFPH |SYS_BA+0x44 |R/W |GPIOC High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PC15MFP PC14MFP
23 22 21 20 19 18 17 16
PC13MFP PC12MFP
15 14 13 12 11 10 9 8
PC11MFP PC10MFP
7 6 5 4 3 2 1 0
PCOMFP PC8MFP
Bits Description
[31:28] PC15MFP PC.15 Multi-function Pin Selection
[27:24] PC14MFP PC.14 Multi-function Pin Selection
[23:20] PC13MFP PC.13 Multi-function Pin Selection
[19:16] PC12MFP PC.12 Multi-function Pin Selection
[15:12] PC11MFP PC.11 Multi-function Pin Selection
[11:8] PC10MFP PC.10 Multi-function Pin Selection
[7:4] PCOMFP PC.9 Multi-function Pin Selection
[3:0] PC8MFP PC.8 Multi-function Pin Selection
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GPIOD Low Byte Multiple Function Control Register (SYS GPD MFPL)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPD_MFPL |SYS_BA+0x48 |R/W |GPIOD Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PD7MFP PD6MFP
23 22 21 20 19 18 17 16
PD5MFP PD4MFP
15 14 13 12 11 10 9 8
PD3MFP PD2MFP
7 6 5 4 3 2 1 0
PD1MFP PDOMFP
Bits Description
[31:28] PD7MFP PD.7 Multi-function Pin Selection
[27:24] PD6MFP PD.6 Multi-function Pin Selection
[23:20] PD5MFP PD.5 Multi-function Pin Selection
[19:16] PD4AMFP PD.4 Multi-function Pin Selection
[15:12] PD3MFP PD.3 Multi-function Pin Selection
[11:8] PD2MFP PD.2 Multi-function Pin Selection
[7:4] PD1IMFP PD.1 Multi-function Pin Selection
[3:0] PDOMFP PD.0 Multi-function Pin Selection
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GPIOD High Byte Multiple Function Control Reqgister (SYS GPD MFPH)

Please refer to 4.3.12 GPIO Multi-function Pin Summary

Register Offset R/W |Description Reset Value
SYS_GPD_MFPH [SYS_BA+0x4C |[R/W |GPIOD High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PD15MFP PD14MFP
23 22 21 20 19 18 17 16
PD13MFP PD12MFP
15 14 13 12 11 10 9 8
PD11MFP PD10MFP
7 6 5 4 3 2 1 0
PDOMFP PD8MFP
Bits Description
[31:28] PD15MFP PD.15 Multi-function Pin Selection
[27:24] PD14MFP PD.14 Multi-function Pin Selection
[23:20] PD13MFP PD.13 Multi-function Pin Selection
[19:16] PD12MFP PD.12 Multi-function Pin Selection
[15:12] PD11MFP PD.11 Multi-function Pin Selection
[11:8] PD10MFP PD.10 Multi-function Pin Selection
[7:4] PDOMFP PD.9 Multi-function Pin Selection
[3:0] PD8MFP PD.8 Multi-function Pin Selection
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GPIOE Low Byte Multiple Function Control Register (SYS GPE MFPL)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPE_MFPL|SYS_BA+0x50 [R/W |GPIOE Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PE7MFP PEG6MFP
23 22 21 20 19 18 17 16
PESMFP PE4MFP
15 14 13 12 11 10 9 8
PE3MFP PE2MFP
7 6 5 4 3 2 1 0
PE1IMFP PEOMFP
Bits Description
[31:28] PE7MFP PE.7 Multi-function Pin Selection
[27:24] PE6MFP PE.6 Multi-function Pin Selection
[23:20] PESMFP PE.5 Multi-function Pin Selection
[19:16] PE4MFP PE.4 Multi-function Pin Selection
[15:12] PE3MFP PE.3 Multi-function Pin Selection
[11:8] PE2MFP PE.2 Multi-function Pin Selection
[7:4] PE1MFP PE.1 Multi-function Pin Selection
[3:0] PEOMFP PE.O Multi-function Pin Selection
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GPIOE High Byte Multiple Function Control Register (SYS GPE MFPH)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPE_MFPH|SYS_BA+0x54 |R/W |GPIOE High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved PE14 _MFP
23 22 21 20 19 18 17 16
PE13MFP PE12MFP
15 14 13 12 11 10 9 8
PE11MFP PE10MFP
7 6 5 4 3 2 1 0
PEOMFP PESMFP
Bits Description
[31:28] Reserved Reserved.
[27:24] PE14_MFP PE.14 Multi-function Pin Selection
[23:20] PE13MFP PE.13 Multi-function Pin Selection
[19:16] PE12MFP PE.12 Multi-function Pin Selection
[15:12] PE11MFP PE.11 Multi-function Pin Selection
[11:8] PE10OMFP PE.10 Multi-function Pin Selection
[7:4] PESMFP PE.9 Multi-function Pin Selection
[3:0] PESMFP PE.8 Multi-function Pin Selection
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GPIOF Low Byte Multiple Function Control Reqgister (SYS GPF MFPL)

Please refer to 4.3.12 GPIO Multi-function Pin Summary.

Register Offset R/W |Description Reset Value
SYS_GPF_MFPL |SYS_BA+0x58 |R/W |GPIOF Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PF7MFP PF6MFP
23 22 21 20 19 18 17 16
PF5MFP PFAMFP
15 14 13 12 11 10 9 8
PF3MFP PF2MFP
7 6 5 4 3 2 1 0
PF1MFP PFOMFP
Bits Description
[31:28] PF7MFP PF.7 Multi-function Pin Selection
[27:24] PF6MFP PF.6 Multi-function Pin Selection
[23:20] PF5MFP PF.5 Multi-function Pin Selection
[19:16] PFAMFP PF.4 Multi-function Pin Selection
[15:12] PF3MFP PF.3 Multi-function Pin Selection
[11:8] PF2MFP PF.2 Multi-function Pin Selection
[7:4] PF1IMFP PF.1 Multi-function Pin Selection
[3:0] PFOMFP PF.0 Multi-function Pin Selection
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System SRAM Parity Error Interrupt Enable Control Register (SYS SRAM INTCTL)

Register Offset R/W Description Reset Value
SYS_SRAM_INTCTL |SYS_BA+0xCO |R/W System SRAM Interrupt Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PERRIEN
Bits Description
[31:1] Reserved Reserved.
SRAM Parity Check Error Interrupt Enable Bit
[0] PERRIEN 0 = SRAM parity check error interrupt Disabled.
1 = SRAM parity check error interrupt Enabled.
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System SRAM Parity Check Status Reqgister (SYS SRAM STATUS)

Register Offset R/W Description Reset Value
SYS_SRAM_STATUS |SYS_BA+0xC4 |R System SRAM Parity Error Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PERRIF
Bits Description
[31:1] Reserved Reserved.
SRAM Parity Check Error Flag
[0] PERRIF 0 = No System SRAM parity error.
1 = System SRAM parity error occur.
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System SRAM Parity Error Address Register (SYS SRAM ERRADDR)

Register Offset R/W |Description Reset Value
SYS_SRAM_ERRADDR [SYS_BA+0xC8 |R System SRAM Parity Check Error Address Register 0x0000_0000
31 30 29 28 27 26 25 24
ERRADDR
23 22 21 20 19 18 17 16
ERRADDR
15 14 13 12 11 10 9 8
ERRADDR
7 6 5 4 3 2 1 0
ERRADDR
Bits Description
[31:0] - Sy.stem .SRAM Parity Error Address.
This register shows system SRAM parity error byte address.
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System SRAM BIST Test Control Register (SYS SRAM BISTCTL)

Register Offset R/W Description Reset Value
?Z?ESRAM_BIS SYS_BA+0xDO R/W  |System SRAM BIST Test Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved USBBIST CANBIST CRBIST SRBIST1 SRBISTO
Bits Description
[31:5] Reserved Reserved.

USB BIST Enable Bit (Write Protect)

This bit enables BIST test for USB RAM

[4] USBBIST 0 = system USB BIST Disabled.

1 = system USB BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

CAN BIST Enable Bit (Write Protect)

This bit enables BIST test for CAN RAM

[3] CANBIST 0 = system CAN BIST Disabled.

1 = system CAN BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

CACHE BIST Enable Bit (Write Protect)

This bit enables BIST test for CACHE RAM

[2] CRBIST 0 = system CACHE BIST Disabled.

1 = system CACHE BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

2"! SRAM BIST Enable Bit (Write Protect)

This bit enables BIST test for SRAM located in address 0x2000_4000 ~0x2000_7FFF
1] SRBIST1 0 = system SRAM BIST Disabled.

1 = system SRAM BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

1% SRAM BIST Enable Bit (Write Protect)

This bit enables BIST test for SRAM located in address 0x2000_0000 ~0x2000_3FFF
[0] SRBISTO 0 = system SRAM BIST Disabled.

1 = system SRAM BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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System SRAM BIST Test Status Register (SYS SRAM BISTSTS)

Register Offset R/W Description Reset Value
?;(_ISgSRAM_BIS SYS_BA+0xD4 R System SRAM BIST Test Status Register 0x00xx_00xx
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved USBBEND CANBEND CRBEND SRBEND1 SRBENDO
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved USBBEF CANBEF CRBISTEF SRBISTEF1 | SRBISTEFO
Bits Description
[31:21] Reserved Reserved.
USB SRAM BIST Test Finish
[20] USBBEND 0 = USB SRAM BIST is active.
1 = USB SRAM BIST test finish.
CAN SRAM BIST Test Finish
[19] CANBEND 0 = CAN SRAM BIST is active.
1 = CAN SRAM BIST test finish.
CACHE SRAM BIST Test Finish
[18] CRBEND 0 = System CACHE RAM BIST is active.
1 = System CACHE RAM BIST test finish.
2" SRAM BIST Test Finish
[17] SRBEND1 0 = 2" system SRAM BIST is active.
1 = 2" system SRAM BIST finish.
1% SRAM BIST Test Finish
[16] SRBENDO 0 = 1% system SRAM BIST active.
1 =1% system SRAM BIST finish.
[15:5] Reserved Reserved.
USB SRAM BIST Fail Flag
[4] USBBEF 0 = USB SRAM BIST test pass.
1 =USB SRAM BIST test fail.
CAN SRAM BIST Fail Flag
[3] CANBEF 0 = CAN SRAM BIST test pass.
1 = CAN SRAM BIST test fail.
CACHE SRAM BIST Fail Flag
[2] CRBISTEF
0 = System CACHE RAM BIST test pass.
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1 = System CACHE RAM BIST test fail.

2"! System SRAM BIST Fail Flag
[1] SRBISTEF1 0 = 2nd system SRAM BIST test pass.
1 = 2nd system SRAM BIST test fail.

1* System SRAM BIST Fail Flag
[0] SRBISTEFO 0 = 1* system SRAM BIST test pass.
1 = 1% system SRAM BIST test fail.
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HIRC Trim Control Reqgister (SYS IRCTCTL)

Register Offset R/W  |Description Reset Value
SYS_IRCTCTL |SYS_BA+0xFO R/W |HIRC Trim Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CESTOPEN
7 6 5 4 3 2 1 0
RETRYCNT LOOPSEL Reserved FREQSEL
Bits Description
[31:9] Reserved Reserved.

Clock Error Stop Enable Bit
[8] CESTOPEN 0 = The trim operation is keep going if clock is inaccuracy.
1 = The trim operation is stopped if clock is inaccuracy.

Trim Value Update Limitation Count

This field defines that how many times the auto trim circuit will try to update the HIRC trim
value before the frequency of HIRC locked.

Once the HIRC locked, the internal trim value update counter will be reset.

If the trim value update counter reached this limitation value and frequency of HIRC still
[7:6] RETRYCNT doesn’t lock, the auto trim operation will be disabled and FREQSEL will be cleared to 00.

00 = Trim retry count limitation is 64 loops.

01 = Trim retry count limitation is 128 loops.
10 = Trim retry count limitation is 256 loops.
11 = Trim retry count limitation is 512 loops.

Trim Calculation Loop Selection

This field defines that trim value calculation is based on how many 32.768 kHz clock.
00 = Trim value calculation is based on average difference in 4 32.768 kHz clock.

01 = Trim value calculation is based on average difference in 8 32.768 kHz clock.

[5:4] LOOPSEL
10 = Trim value calculation is based on average difference in 16 32.768 kHz clock.
11 = Trim value calculation is based on average difference in 32 32.768 kHz clock.
Note: For example, if LOOPSEL is set as 00, auto trim circuit will calculate trim value
based on the average frequency difference in 4 32.768 kHz clock.

[3:2] Reserved Reserved.

Trim Frequency Selection

This field indicates the target frequency of 22.1184 MHz internal high speed RC oscillator
[1:0] FREQSEL (HIRC) auto trim.

During auto trim operation, if clock error detected with CESTOPEN is set to 1 or trim retry
limitation count reached, this field will be cleared to 00 automatically.
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00 = Disable HIRC auto trim function.
01 = Enable HIRC auto trim function and trim HIRC to 22.1184 MHz.
Others = Reserved.

Note: HIRC auto trim cannot work normally at power down mode. These bits must be
cleared before entering power down mode.
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HIRC Trim Interrupt Enable Register (SYS IRCTIEN)

Register Offset R/W  |Description Reset Value
SYS_IRCTIEN |SYS_BA+0xF4 R/W |HIRC Trim Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKEIEN TFAILIEN Reserved
Bits Description
[31:3] Reserved Reserved.

Clock Error Interrupt Enable Bit

This bit controls if CPU would get an interrupt while clock is inaccuracy during auto trim
operation.

[2] CLKEIEN If this bit is set tol, and CLKERRIF(SYS_IRCTSTS|2]) is set during auto trim operation, an
interrupt will be triggered to notify the clock frequency is inaccuracy.

0 = Disable CLKERRIF(SYS_IRCTSTSJ2]) status to trigger an interrupt to CPU.
1 = Enable CLKERRIF(SYS_IRCTSTS[2]) status to trigger an interrupt to CPU.

Trim Failure Interrupt Enable Bit

This bit controls if an interrupt will be triggered while HIRC trim value update limitation
count reached and HIRC frequency still not locked on target frequency set by
FREQSEL(SYS_IRCTCTL[1:0]).

[1] TFAILIEN If this bit is high and TFAILIF(SYS_IRCTSTS[1]) is set during auto trim operation, an
interrupt will be triggered to notify that HIRC trim value update limitation count was
reached.

0 = Disable TFAILIF(SYS_IRCTSTSJ[1]) status to trigger an interrupt to CPU.
1 = Enable TFAILIF(SYS_IRCTSTS[1]) status to trigger an interrupt to CPU.

[0] Reserved Reserved.
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HIRC Trim Interrupt Status Reqgister (SYS IRCTISTS)

Register Offset R/W  |Description Reset Value
SYS_IRCTISTS |SYS_BA+0xF8 R/W |HIRC Trim Interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKERRIF TFAILIF FREQLOCK
Bits Description
[31:3] Reserved Reserved.

Clock Error Interrupt Status

When the frequency of 32.768 kHz external low speed crystal oscillator (LXT) or 22.1184
MHz internal high speed RC oscillator (HIRC) is shift larger to unreasonable value, this bit
will be set and to be an indicate that clock frequency is inaccuracy

Once this bit is set to 1, the auto trim operation stopped and
[2] CLKERRIF FREQSEL(SYS_IRCTCL[1:0]) will be cleared to 00 by hardware automatically if
CESTOPEN(SYS_IRCTCTLJ[8]) is set to 1.

If this bit is set and CLKEIEN(SYS_IRCTIEN][2]) is high, an interrupt will be triggered to
notify the clock frequency is inaccuracy. Write 1 to clear this to 0.

0 = Clock frequency is accuracy.
1 = Clock frequency is inaccuracy.

Trim Failure Interrupt Status

This bit indicates that HIRC trim value update limitation count reached and the HIRC clock
frequency still doesn’t be locked. Once this bit is set, the auto trim operation stopped and
FREQSEL(SYS_IiRCTCTL[1:0]) will be cleared to 00 by hardware automatically.

If this bit is set and TFAILIEN(SYS_IRCTIEN[1]) is high, an interrupt will be triggered to
notify that HIRC trim value update limitation count was reached. Write 1 to clear this to 0.

1 TFAILIF

0 = Trim value update limitation count does not reach.
1 = Trim value update limitation count reached and HIRC frequency still not locked.

HIRC Frequency Lock Status

This bit indicates the HIRC frequency is locked.

[0] FREQLOCK This is a status bit and doesn’t trigger any interrupt.

0 = The internal high-speed oscillator frequency doesn’t lock at 22.1184 MHz yet.
1 = The internal high-speed oscillator frequency locked at 22.1184 MHz.
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Reqister Lock Control Register (SYS REGLCTL)

Some of the system control registers need to be protected to avoid inadvertent write and disturb the
chip operation. These system control registers are protected after the power-on reset till user to
disable register protection. For user to program these protected registers, a register protection disable
sequence needs to be followed by a special programming. The register protection disable sequence is
writing the data “59h”, “16h” “88h” to the register SYS_REGLCTL address at 0x4000_0100
continuously. Any different data value, different sequence or any other write to other address during
these three data writing will abort the whole sequence.

After the protection is disabled, user can check the protection disable bit at address 0x4000_0100 hitO0,
1 is protection disable, and 0 is protection enable. Then user can update the target protected register
value and then write any data to the address “0x4000_0100" to enable register protection.

This register is written to disable/enable register protection and read for the REGLCTL status.

Register Offset R/W |Description Reset Value
SYS_REGLCTL [SYS_BA+0x100 |R/W |Register Lock Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0

REGLCTL[7:0]

Bits Description

[31:16] Reserved Reserved.

Register Lock Control Code (Write Only)

Some registers have write-protection function. Writing these registers have to disable the
[7:0] REGLCTL protected function by writing the sequence value “59h”, “16h”, “88h” to this field. After this
sequence is completed, the REGLCTL bit will be set to 1 and write-protection registers can
be normal write.

Register Lock Control Disable Index (Read Only)

0 = Write-protection Enabled for writing protected registers. Any write to the protected
register is ignored.

1 = Write-protection Disabled for writing protected registers.

The Protected registers are:

[0] REGLCTL SYS_IPRSTO: address 0x4000_0008

SYS_BODCTL: address 0x4000_0018

SYS_PORCTL: address 0x4000_0024

SYS_VREFCTL: address 0x4000_0028

SYS_USBPHY: address 0x4000_002C

CLK_PWRCTL: address 0x4000_0200 (bit[6] is not protected for power-down wake-up
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interrupt clear)

SYS_SRAM_BISTCTL: address 0x4000_00DO0

CLK_APBCLKO [0]: address 0x4000_0208 (bit[0] is watchdog clock enable)
CLK_CLKSELO: address 0x4000_0210 (for HCLK and CPU STCLK clock source select)
CLK_CLKSEL1 [1:0]: address 0x4000_0214 (for watchdog clock source select)
CLK_CLKSEL1 [31:30]: address 0x4000_0214 (for window watchdog clock source select)
CLK_CLKDSTS: address 0x4000_0274

NMIEN: address 0x4000_0300

FMC_ISPCTL: address 0x4000_CO000 (Flash ISP Control register)
FMC_ISPTRG: address 0x4000_C010 (ISP Trigger Control register)
FMC_ISPSTS: address 0x4000_C040

WDT_CTL: address 0x4004_0000

FMC_FTCTL: address 0x4000_5018

SYS_AHBMCTL: address 0x40000400

CLK_PLLCTL: address 0x40000240

PWM_CTLO: address 0x4005_8000

PWM_CTLO: address 0x4005_9000

PWM_DTCTLO_1: address 0x4005_8070

PWM_DTCTLO_1: address 0x4005_9070

PWM_DTCTL2_3: address 0x4005_8074

PWM_DTCTL2_3: address 0x4005_9074

PWM_DTCTL4_5: address 0x4005_8078

PWM_DTCTL4_5: address 0x4005_9078

PWM_BRKCTLO_1: address 0x4005_80C8

PWM_BRKCTLO_1: address 0x4005_90C8

PWM_BRKCTL2_3: address 0x4005_80CC

PWM_BRKCTL2_3: address 0x4005_90CC

PWM_BRKCTL4_5: address 0x4005_80D0

PWM_BRKCTL4_5: address 0x4005_90D0

PWM_INTEN1: address 0x4005_80E4

PWM_INTEN1: address 0x4005_90E4

PWM_INTSTS1: address 0x4005_80EC

PWM_INTSTS1: address 0x4005_90EC
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AHB Bus Matrix Priority Control Reqgister (SYS AHBMCTL)

Register Offset R/W |Description Reset Value
SYS_AHBMCTL|SYS_BA+0x400 |R/W |AHB Bus Matrix Priority Control Register 0x0000_0001
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved INTACTEN
Bits Description
[31:1] Reserved Reserved.
Highest AHB Bus Priority of Cortex M4 Core Enable Bit (Write Protect)
Enable Cortex®-M4 Core With Highest AHB Bus Priority In AHB Bus Matrix
[0] INTACTEN 0 = Run robin mode.
1 = Cortex®-M4 CPU with highest bus priority when interrupt occusr.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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6.2.9 System Timer (SysTick)

The Cortex®-M4 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™-M4 Technical Reference
Manual” and “ARM® v6-M Architecture Reference Manual”.

6.2.9.1 System Timer Control Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W  [Description Reset Value

SYST Base Address:
SCS_BA = 0xE000_E000

SYST_CTRL |[SCS_BA+0x10 R/W  [SysTick Control and Status Register 0x0000_0000
SYST_LOAD |SCS_BA+0x14 R/W  [SysTick Reload Value Register OXXXXX_XXXX
SYST_VAL SCS_BA+0x18 R/W  [SysTick Current Value Register OXXXXX_XXXX
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6.2.9.2  System Timer Control Register Description
SysTick Control and Status Register (SYST CTRL)

Register Offset R/W  [Description Reset Value
SYST_CTRL |SCS_BA+0x10 R/W  |SysTick Control and Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved COUNTFLAG
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKSRC TICKINT ENABLE
Bits Description
[31:17] Reserved Reserved.

System Tick Counter Flag

Returns 1 if timer counted to O since last time this register was read.
COUNTFLAG is set by a count transition from 1 to 0.

COUNTFLAG is cleared on read or by a write to the Current Value register.

[16] COUNTFLAG

[15:3] Reserved Reserved.

System Tick Clock Source Selection
[2] CLKSRC 0 = Clock source is the (optional) external reference clock.
1 = Core clock used for SysTick.

System Tick Interrupt Enabled

0 = Counting down to 0 does not cause the SysTick exception to be pended. Software can

1] TICKINT use COUNTFLAG to determine if a count to zero has occurred.

1 = Counting down to 0 will cause the SysTick exception to be pended. Clearing the
SysTick current value register by a register write in software will not cause SysTick to be
pended.

System Tick Counter Enabled
[0] ENABLE 0 = Counter Disabled.
1 = Counter will operate in a multi-shot manner.
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SysTick Reload Value Register (SYST LOAD)

Register Offset R/W  |Description Reset Value
SYST_LOAD |SCS_BA+0x14 R/W  |SysTick Reload Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
RELOAD
15 14 13 12 11 10 9 8
RELOAD
7 6 5 4 3 2 1 0
RELOAD
Bits Description
[31:24] Reserved Reserved.
[23.0] RELOAD System Tick Beload Value '
Value to load into the Current Value register when the counter reaches 0.

May. 4, 2018 Page 233 of 1006 Rev.2.08



NnNUvoToON M451
—

SysTick Current Value Reqgister (SYST VAL)

Register Offset R/W |Description Reset Value
SYST_VAL SCS_BA+0x18 R/W |SysTick Current Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CURRENT
15 14 13 12 11 10 9 8
CURRENT
7 6 5 4 3 2 1 0
CURRENT
Bits Description
[31:24] Reserved Reserved.
System Tick Current Value
Current counter value. This is the value of the counter at the time it is sampled. The
[23:0] CURRENT counter does not provide read-modify-write protection. The register is write-clear. A
software write of any value will clear the register to 0. Unsupported bits RAZ (see SysTick
Reload Value register).
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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:
® An implementation-defined number of interrupts, in the range 1-240 interrupts.

® A programmable priority level of 0-15 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

The Table 6-6 lists the exception model supported by M451 Series. Software can set 16 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 “OxF0” (The 4-LSB always 0). The default
priority of all the user-configurable interrupts is “Ox00”. Note that priority “0” is treated as the fourth
priority on the system, after three system exceptions “Reset”, “NMI” and “Hard Fault”.

When any interrupts is accepted, the processor will automatically fetch the starting address of the
interrupt service routine (ISR) from a vector table in memory. On system reset, the vector table is fixed
at address 0x00000000. Privileged software can write to the VTOR to relocate the vector table start
address to a different memory location, in the range 0x00000080 to Ox3FFFFF80,

The vector table contains the initialization value for the stack pointer on reset, and the entry point
addresses for all exception handlers. The vector number on previous page defines the order of entries
in the vector table associated with exception handler entry as illustrated in previous section.

Exception Type Vector Number Vector Address Priority
Reset 1 0x00000004 -3

NMI 2 0x00000008 -2

Hard Fault 3 0x0000000C -1

Memory Manager Fault 4 0x00000010 Configurable
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Bus Fault 5 0x00000014 Configurable
Usage Fault 6 0x00000018 Configurable
Reserved 7~10 Reserved

Svcall 11 0x0000002C Configurable
Debug Monitor 12 0x00000030 Configurable
Reserved 13 Reserved

PendSV 14 0x00000038 Configurable
SysTick 15 0x0000003C Configurable
Interrupt (IRQO ~ IRQ) 16 ~ 79 0x00000000 + Configurable

(Vector Number)*4

Table 6-6 Exception Model

— Int.errupt Number o
Number (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 SRAM_PERR SRAM parity check error interrupt
20 4 CLKFAIL Clock fail detected interrupt
21 5 Reserved Reserved
22 6 RTC_INT Real time clock interrupt
23 7 TAMPER_INT Backup register tamper interrupt
24 8 WDT_INT Watchdog Timer interrupt
25 9 WWDT_INT Window Watchdog Timer interrupt
26 10 EINTO External interrupt from PA.O, PD.2 or PE.4 pins
27 11 EINT1 External interrupt from PB.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
34 18 GPC_INT External interrupt from PC[15:0] pin
35 19 GPD_INT External interrupt from PD[15:0] pin
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36 20 GPE_INT External interrupt from PE[14:0] pin
37 21 GPF_INT External interrupt from PF[7:0] pin
38 22 SPIO_INT SPIO interrupt

39 23 SPI1_INT SPI1 interrupt

40 24 BRAKEQ_INT PWMO brake interrupt

41 25 PWMO_PO_INT PWMO pair O interrupt

42 26 PWMO_P1_INT  |PWMO pair 1 interrupt

43 27 PWMO_P2_INT  |PWMO pair 2 interrupt

44 28 BRAKEZL_INT PWM?1 brake interrupt

45 29 PWM1_PO_INT PWM?1 pair 0 interrupt

46 30 PWM1_P1_INT PWM1 pair 1 interrupt

47 31 PWM1_P2_INT PWM1 pair 2 interrupt

48 32 TMRO_INT Timer O interrupt

49 33 TMRL_INT Timer 1 interrupt

50 34 TMR2_INT Timer 2 interrupt

51 35 TMR3_INT Timer 3 interrupt

52 36 UARTO_INT UARTO interrupt

53 37 UARTL_INT UARTL1 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 EADCO_INT EADC interrupt source 0

59 43 EADC1_INT EADC interrupt source 1

60 44 ACMPOL_INT ACMPO and ACMP1 interrupt

61 45 Reserved Reserved

62 46 EADC2_INT EADC interrupt source 2

63 a7 EADC3_INT EADC interrupt source 3

64 48 UARTZ2_INT UART2 interrupt

65 49 UART3_INT UARTS interrupt

66 50 Reserved Reserved

67 51 SPI2_INT SPI2 interrupt (M45xG/M45xE Only)
68 52 Reserved Reserved

69 53 USBD_INT USB device interrupt

70 54 USBH_INT USB host interrupt (M45xG/M45xE Only)
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71 55 USBOTG_INT USB OTG interrupt (M45xG/M45xE Only)
72 56 CANO_INT CANO interrupt

73 57 Reserved Reserved

74 58 SCO_INT Smart card host O interrupt

75 59 Reserved Reserved

76 60 Reserved Reserved

77 61 Reserved Reserved

78 62 Reserved Reserved

79 63 Reserved Reserved

Table 6-7 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 next section.
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6.2.10.3 NVIC Control Registers
R: read only, W: write only, R/W: both read and write

Register Offset R/W  [Description Reset Value
NVIC Base Address:

NVIC_BA = 0xE000_E100

NVIC_ISER1 NVIC_BA+0x000 |R/W |IRQO ~ IRQ63 Set-Enable Control Register 0x0000_0000
NVIC_ISER2 NVIC_BA+0x004 |R/W |IRQO ~ IRQ63 Set-Enable Control Register 0x0000_0000
NVIC_ICER1 NVIC_BA+0x080 |R/W [IRQO ~ IRQ63 Clear-Enable Control Register 0x0000_0000
NVIC_ICER2 NVIC_BA+0x084 |R/W |IRQO ~ IRQ63 Clear-Enable Control Register 0x0000_0000
NVIC_ISPR1 NVIC_BA+0x100 |R/W |IRQO ~ IRQ63 Set-Pending Control Register 0x0000_0000
NVIC_ISPR2 NVIC_BA+0x104 |R/W [IRQO ~ IRQ63 Set-Pending Control Register 0x0000_0000
NVIC_ICPR1 NVIC_BA+0x180 |R/W [IRQO ~ IRQ63 Clear-Pending Control Register 0x0000_0000
NVIC_ICPR2 NVIC_BA+0x184 |R/W |IRQO ~ IRQ63 Clear-Pending Control Register 0x0000_0000
NVIC_IABR1 NVIC_BA+0x200 |R/W IRQO ~ IRQ63 Active Bit Register 0x0000_0000
NVIC_IABR2 NVIC_BA+0x204 |R/W [IRQO ~ IRQ63 Active Bit Register 0x0000_0000
NVIC_IPR1 NVIC_BA+0x300 |R/W IRQO ~ IRQ63 Priority Control Register 0x0000_0000
NVIC_IPR2 NVIC_BA+0x33C |R/W IRQO ~ IRQ63 Priority Control Register 0x0000_0000
STIR NVIC_BA+OxEO0 |R/W  |Software Trigger Interrupt Registers 0x0000_0000
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IRO0 ~ IRQ63 Set-Enable Control Register (NVIC ISER1)

Register Offset R/W |Description Reset Value
NVIC_ISER1 |NVIC_BA+0x000 |R/W |IRQO ~ IRQ63 Set-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 3 2 1 0
SETENA
Bits Description
Interrupt Set Enable Bit
The NVIC_ISERO-NVIC_ISERS3 registers enable interrupts, and show which interrupts are
enabled
Write Operation:
[31:0] SETENA 0 = No effect.
1 = Interrupt Enabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRO0 ~ IRO63 Set-Enable Control Register (NVIC ISER2)

Register Offset R/W |Description Reset Value
NVIC_ISER2 |NVIC_BA+0x004 |R/W |IRQO ~ IRQ63 Set-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 3 2 1 0
SETENA
Bits Description
Interrupt Set Enable Bit
The NVIC_ISERO-NVIC_ISERS3 registers enable interrupts, and show which interrupts are
enabled
Write Operation:
[31:0] SETENA 0 = No effect.
1 = Interrupt Enabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRQ0 ~ IRQ63 Clear-Enable Control Register (NVIC ICER1)

Register Offset R/W  |Description Reset Value
NVIC_ICER1 [NVIC_BA+0x080 |R/W |IRQO ~IRQ63 Clear-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALENA
23 22 21 20 19 18 17 16
CALENA
15 14 13 12 11 10 9 8
CALENA
7 6 5 4 3 2 1 0
CALENA
Bits Description
Interrupt Clear Enable Bit
The NVIC_ICERO-NVIC_ICERS registers disable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] CALENA 0 = No effect.
1 = Interrupt Disabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRQ0 ~ IRQ63 Clear-Enable Control Register (NVIC ICER2)

Register Offset R/W  |Description Reset Value
NVIC_ICER2 [NVIC_BA+0x084 |R/W |IRQO ~IRQ63 Clear-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALENA
23 22 21 20 19 18 17 16
CALENA
15 14 13 12 11 10 9 8
CALENA
7 6 5 4 3 2 1 0
CALENA
Bits Description
Interrupt Clear Enable Bit
The NVIC_ICERO-NVIC_ICERS registers disable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] CALENA 0 = No effect.
1 = Interrupt Disabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRO0 ~ IRQ63 Set-Pending Control Register (NVIC ISPR1)

Register Offset R/W [Description Reset Value
NVIC_ISPR1 [NVIC_BA+0x100 |R/W |IRQO ~IRQ63 Set-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 3 2 1 0
SETPEND
Bits Description
Interrupt Set-pending
The NVIC_ISPRO-NVIC_ISPR3 registers force interrupts into the pending state, and show
which interrupts are pending
Write Operation:
[31:0] SETPEND 0 = No effect.
1 = Changes interrupt state to pending.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRO0 ~ IRQ63 Set-Pending Control Register (NVIC ISPR2)

Register Offset R/W [Description Reset Value
NVIC_ISPR2 [NVIC_BA+0x104 |R/W |IRQO ~IRQ63 Set-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 3 2 1 0
SETPEND
Bits Description
Interrupt Set-pending
The NVIC_ISPRO-NVIC_ISPR3 registers force interrupts into the pending state, and show
which interrupts are pending
Write Operation:
[31:0] SETPEND 0 = No effect.
1 = Changes interrupt state to pending.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRO0 ~ IRQ63 Clear-Pending Control Reqgister (NVIC ICPR1)

Register Offset R/W  |Description Reset Value
NVIC_ICPR1 [NVIC_BA+0x180 |R/W |IRQO ~IRQ63 Clear-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALPEND
23 22 21 20 19 18 17 16
CALPEND
15 14 13 12 11 10 9 8
CALPEND
7 6 5 4 3 2 1 0
CALPEND
Bits Description
Interrupt Clear-pending
The NVIC_ICPRO-NVIC_ICPR?2 registers remove the pending state from interrupts, and
show which interrupts are pending
Write Operation:
[31:0] CALPEND 0 = No effect.
1 = Removes pending state an interrupt.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRQ0 ~ IRQ63 Clear-Pending Control Reqgister (NVIC ICPR2)

Register Offset R/W  |Description Reset Value
NVIC_ICPR2 [NVIC_BA+0x184 |R/W |IRQO ~IRQ63 Clear-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALPEND
23 22 21 20 19 18 17 16
CALPEND
15 14 13 12 11 10 9 8
CALPEND
7 6 5 4 3 2 1 0
CALPEND
Bits Description
Interrupt Clear-pending
The NVIC_ICPRO-NVIC_ICPR?2 registers remove the pending state from interrupts, and
show which interrupts are pending
Write Operation:
[31:0] CALPEND 0 = No effect.
1 = Removes pending state an interrupt.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRQO ~ IRQ63 Active Bit Reqgister (NVIC IABR1)

Register Offset R/W |Description Reset Value
NVIC_IABR1 [NVIC_BA+0x200 [R/W |IRQO ~IRQ63 Active Bit Register 0x0000_0000
31 30 29 28 27 26 25 24
ACTIVE
23 22 21 20 19 18 17 16
ACTIVE
15 14 13 12 11 10 9 8
ACTIVE
7 6 5 4 3 2 1 0
ACTIVE
Bits Description
Interrupt Active Flags
The NVIC_IABRO-NVIC_IABR3 registers indicate which interrupts are active.
[31:0] ACTIVE _ )
0 = interrupt not active.
1 = interrupt active.
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IRQO ~ IRQ63 Active Bit Reqgister (NVIC IABR2)

Register Offset R/W |Description Reset Value
NVIC_IABR2 [NVIC_BA+0x204 |R/W |IRQO ~IRQ63 Active Bit Register 0x0000_0000
31 30 29 28 27 26 25 24
ACTIVE
23 22 21 20 19 18 17 16
ACTIVE
15 14 13 12 11 10 9 8
ACTIVE
7 6 5 4 3 2 1 0
ACTIVE
Bits Description
Interrupt Active Flags
The NVIC_IABRO-NVIC_IABR3 registers indicate which interrupts are active.
[31:0] ACTIVE _ )
0 = interrupt not active.
1 = interrupt active.
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IRO0 ~ IRQ63 Interrupt Priority Reqgister (NVIC IPR1)

Register Offset R/W |Description Reset Value
NVIC_IPR1 NVIC_BA+0x300 |[R/W |IRQO ~ IRQ63 Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_4n_3 Reserved
23 22 21 20 19 18 17 16
PRI_4n_2 Reserved
15 14 13 12 11 10 9 8
PRI_4n_1 Reserved
7 6 5 4 3 2 1 0
PRI_4n_0 Reserved
Bits Description
Priority of IRQ_4n+3
[31:28] PRI_4n_3 . . .
“0” denotes the highest priority and “15” denotes the lowest priority
[27:24] Reserved Reserved.
Priority of IRQ_4n+2
[23:20] PRI_4n_2 ) . .
“0” denotes the highest priority and “15” denotes the lowest priority
[19:16] Reserved Reserved.
Priority of IRQ_4n+1
[15:12] PRI_4n_1 ) o o
“0” denotes the highest priority and “15” denotes the lowest priority
[11:8] Reserved Reserved.
Priority of IRQ_4n+0
[7:4] PRI_4n_0 . o o
“0” denotes the highest priority and “15” denotes the lowest priority
[3:0] Reserved Reserved.
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IRO0 ~ IRQ63 Interrupt Priority Reqgister (NVIC IPR2)

Register Offset R/W  |Description Reset Value
NVIC_IPR2 NVIC_BA+0x33C|R/W |IRQO ~ IRQ63 Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_4n_3 Reserved
23 22 21 20 19 18 17 16
PRI_4n_2 Reserved
15 14 13 12 11 10 9 8
PRI_4n_1 Reserved
7 6 5 4 3 2 1 0
PRI_4n_0 Reserved
Bits Description
Priority of IRQ_4n+3
[31:28] PRI_4n_3 . . .
“0” denotes the highest priority and “15” denotes the lowest priority
[27:24] Reserved Reserved.
Priority of IRQ_4n+2
[23:20] PRI_4n_2 . . .
“0” denotes the highest priority and “15” denotes the lowest priority
[19:16] Reserved Reserved.
Priority of IRQ_4n+1
[15:12] PRI_4n_1 ) o o
“0” denotes the highest priority and “15” denotes the lowest priority
[11:8] Reserved Reserved.
Priority of IRQ_4n+0
[7:4] PRI_4n_0 . o o
“0” denotes the highest priority and “15” denotes the lowest priority
[3:0] Reserved Reserved.
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Software Trigger Interrupt Register (STIR)

Register Offset R/W |Description Reset Value
STIR NVIC_BA+0OxEOO0 |R/W |Software Trigger Interrupt Registers 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved INTID
7 6 5 4 3 2 1 0
INTID
Bits Description
[31:9] Reserved Reserved.
Interrupt ID
Write to the STIR To Generate An Interrupt from Software
8:0] INTID When the USERSETMPEND bit in the SCR is set to 1, unprivileged software can access
the STIR
Interrupt ID of the interrupt to trigger, in the range 0-63. For example, a value of 0x03
specifies interrupt IRQ3.
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6.2.10.4 NMI Control Registers
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value

NMI Base Address:
NMI_BA = 0x4000_0300

NMIEN NMI_BA+0x00 R/W  [NMI Source Interrupt Enable Register 0x0000_0000

NMISTS NMI_BA+0x04 R NMI source interrupt Status Register 0x0000_0000
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NMI Source Interrupt Enable Register (NMIEN)

Register Offset R/W  |Description Reset Value
NMIEN NMI_BA+0x00 R/W  |NMI Source Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
UARTL_INT | UARTO_INT EINT5 EINT4 EINT3 EINT2 EINT1 EINTO
7 6 5 4 3 2 1 0
TAMPER_INT| RTC_INT Reserved CLKFAIL | SRAM_PERR | PWRWU_INT IRC_INT BODOUT
Bits Description
[31:16] Reserved Reserved.
UART1 NMI Source Enable (Write Protect)
0 = UART1 NMI source Disabled.
[15] UARTL_INT
1 = UART1 NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
UARTO NMI Source Enable (Write Protect)
0 = UARTO NMI source Disabled.
[14] UARTO_INT
1 = UARTO NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
External Interrupt From PF.0 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PF.0 pin NMI source Disabled.
[13] EINT5 . .
1 = External interrupt from PF.0 pin NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
External Interrupt From PE.O Pin NMI Source Enable (Write Protect)
0 = External interrupt from PE.O pin NMI source Disabled.
[12] EINT4 . .
1 = External interrupt from PE.O pin NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
External Interrupt From PD.0 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PD.0 pin NMI source Disabled.
[11] EINT3 . .
1 = External interrupt from PD.0 pin NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
External Interrupt From PC.0 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PC.0 pin NMI source Disabled.
[10] EINT2 . .
1 = External interrupt from PC.0 pin NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[9] EINT1 External Interrupt From PB.0, PD.3 or PE.5 Pin NMI Source Enable (Write Protect)

May. 4, 2018 Page 254 of 1006 Rev.2.08



NnNUvoToON M451
—

0 = External interrupt from PB.0, PD.3 or PE.5 pin NMI source Disabled.
1 = External interrupt from PB.0, PD.3 or PE.5 pin NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

External Interrupt From PA.O, PD.2 or PE.4 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PA.O, PD.2 or PE.4 pin NMI source Disabled.

1 = External interrupt from PA.O, PD.2 or PE.4 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

8] EINTO

TAMPER_INT NMI Source Enable (Write Protect)

0 = Backup register tamper detected interrupt.NMI source Disabled.
[7] TAMPER_INT . .
1 = Backup register tamper detected interrupt.NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

RTC NMI Source Enable (Write Protect)

0 = RTC NMI source Disabled.

1 = RTC NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

6] RTC_INT

[5] Reserved Reserved.

Clock Fail Detected NMI Source Enable (Write Protect)
0 = Clock fail detected interrupt NMI source Disabled.

[4] CLKFAIL . .
1 = Clock fail detected interrupt NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

SRAM ParityCheck Error NMI Source Enable (Write Protect)
0 = SRAM parity check error NMI source Disabled.

[3] SRAM_PERR ,
1 = SRAM parity check error NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

Power-down Mode Wake-up NMI Source Enable (Write Protect)
0 = Power-down mode wake-up NMI source Disabled.

2] PWRWU_INT

1 = Power-down mode wake-up NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

IRC TRIM NMI Source Enable (Write Protect)

0 = IRC TRIM NMI source Disabled.

1 =IRC TRIM NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

1] IRC_INT

BOD NMI Source Enable (Write Protect)

0 = BOD NMI source Disabled.

1 = BOD NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[0] BODOUT
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NMI Source Interrupt Status Register (NMISTS)

Register Offset R/W  |Description Reset Value
NMISTS NMI_BA+0x04 R NMI source interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
UARTL_INT | UARTO_INT EINTS EINT4 EINT3 EINT2 EINT1 EINTO
7 6 5 4 3 2 1 0
TAMPER_INT RTC_INT Reserved CLKFAIL SRAM_PERR | PWRWU_INT IRC_INT BODOUT
Bits Description
[31:16] Reserved Reserved.

UARTL1 Interrupt Flag (Read Only)
[15] UARTL_INT 0 = UART1 interrupt is deasserted.
1 = UARTL1 interrupt is asserted.

UARTO Interrupt Flag (Read Only)
[14] UARTO_INT 0 = UART1 interrupt is deasserted.
1 = UARTL1 interrupt is asserted.

External Interrupt From PF.0 Pin Interrupt Flag (Read Only)
[13] EINTS 0 = External Interrupt from PF.0 interrupt is deasserted.
1 = External Interrupt from PF.0 interrupt is asserted.

External Interrupt From PE.O Pin Interrupt Flag (Read Only)
[12] EINT4 0 = External Interrupt from PE.O interrupt is deasserted.
1 = External Interrupt from PE.O interrupt is asserted.

External Interrupt From PD.0 Pin Interrupt Flag (Read Only)
[11] EINT3 0 = External Interrupt from PD.0 interrupt is deasserted.
1 = External Interrupt from PD.0 interrupt is asserted.

External Interrupt From PC.0 Pin Interrupt Flag (Read Only)
[10] EINT2 0 = External Interrupt from PC.0 interrupt is deasserted.
1 = External Interrupt from PC.0 interrupt is asserted.

External Interrupt From PB.0, PD.3 or PE.5 Pin Interrupt Flag (Read Only)
[9] EINT1 0 = External Interrupt from PB.0, PD.3 or PE.5 interrupt is deasserted.
1 = External Interrupt from PB.0, PD.3 or PE.5 interrupt is asserted.

External Interrupt From PA.O, PD.2 or PE.4 Pin Interrupt Flag (Read Only)
[8] EINTO 0 = External Interrupt from PA.O, PD.2 or PE.4 interrupt is deasserted.
1 = External Interrupt from PA.O, PD.2 or PE.4 interrupt is asserted.
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TAMPER_INT Interrupt Flag (Read Only)
[7] TAMPER_INT 0 = Backup register tamper detected interrupt is deasserted.

1 = Backup register tamper detected interrupt is asserted.

RTC Interrupt Flag (Read Only)
[6] RTC_INT 0 = RTC interrupt is deasserted.
1 = RTC interrupt is asserted.

[5] Reserved Reserved.

Clock Fail Detected Interrupt Flag (Read Only)
[4] CLKFAIL 0 = Clock fail detected interrupt is deasserted.
1 = Clock fail detected interrupt is asserted.

SRAM ParityCheck Error Interrupt Flag (Read Only)
[3] SRAM_PERR 0 = SRAM parity check error interrupt is deasserted.
1 = SRAM parity check error interrupt is asserted.

Power-down Mode Wake-up Interrupt Flag (Read Only)
[2] PWRWU_INT 0 = Power-down mode wake-up interrupt is deasserted.
1 = Power-down mode wake-up interrupt is asserted.

IRC TRIM Interrupt Flag (Read Only)
[1] IRC_INT 0 = HIRC TRIM interrupt is deasserted.
1 = HIRC TRIM interrupt is asserted.

BOD Interrupt Flag (Read Only)
[0] BODOUT 0 = BOD interrupt is deasserted.
1 = BOD interrupt is asserted.

May. 4, 2018 Page 257 of 1006 Rev.2.08



NnUvoToN M451
=

6.2.11 System Control Register

The Cortex®-M4 status and operation mode control are managed by System Control Registers.
Including CPUID, Cortex®-M4 interrupt priority and Cortex®-MO power management can be
controlled through these system control registers.

For more detailed information, please refer to the “ARM® Cortex™-M4 Technical Reference
Manual” and “ARM® v6-M Architecture Reference Manual”.

R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
SCR Base Address:

SCS_BA = 0xE000_EO000

ICSR SCS_BA+0xD04 |R/W [Interrupt Control and State Register 0x0000_0000
AIRCR SCS_BA+0xDOC |R/W |Application Interrupt and Reset Control Register O0xFA05_0000
SCR SCS_BA+0xD10 |R/W |System Control Register 0x0000_0000
SHPR1 SCS_BA+0xD18 |R/W |System Handler Priority Register 1 0x0000_0000
SHPR2 SCS_BA+0xD1C |R/W |System Handler Priority Register 2 0x0000_0000
SHPR3 SCS_BA+0xD20 |R/W |System Handler Priority Register 3 0x0000_0000
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Interrupt Control State Reqgister (ICSR)

Register Offset R/W |Description Reset Value
ICSR SCS_BA+0xD04 |R/W [Interrupt Control and State Register 0x0000_0000
31 30 29 28 27 26 25 24
NMIPENDSET Reserved PENDSVSET |[PENDSVRTC_CAL | PENDSTSET |PENDSTRTC_CAL| Reserved
23 22 21 20 19 18 17 16
ISRPREEMPT [ ISRPENDING Reserved VECTPENDING
15 14 13 12 11 10 9 8
VECTPENDING Reserved
7 6 5 4 3 2 1 0
Reserved VECTACTIVE
Bits Description

NMI Set-pending Bit
Write Operation:
0 = No effect.
1 = Changes NMI exception state to pending.
Read Operation:
[31] NMIPENDSET o _
0 = NMI exception is not pending.
1 = NMI exception is pending.

Note: Because NMI is the highest-priority exception, normally the processor enters the
NMI exception handler as soon as it detects a write of 1 to this bit. Entering the handler
then clears this bit to 0. This means a read of this bit by the NMI exception handler returns
1 only if the NMI signal is reasserted while the processor is executing that handler.

[30:29] Reserved Reserved.

PendSV Set-pending Bit

Write Operation:

0 = No effect.

1 = Changes PendSV exception state to pending.
[28] PENDSVSET .
Read Operation:

0 = PendSV exception is not pending.

1 = PendSV exception is pending.

Note: Writing 1 to this bit is the only way to set the PendSV exception state to pending.

PendSV Clear-pending Bit
Write Operation:

PENDSVRTC_CA |0 = No effect.

[27] i

1 = Removes the pending state from the PendSV exception.
Note: This is a write only bit. To clear the PENDSV bit, you must “write 0 to PENDSVSET
and write 1 to PENDSVRTC_CAL” at the same time.
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SysTick Exception Set-pending Bit

Write Operation:

0 = No effect.

[26] PENDSTSET 1 = Changes SysTick exception state to pending.
Read Operation:

0 = SysTick exception is not pending.

1 = SysTick exception is pending.

SysTick Exception Clear-pending Bit
Write Operation:
PENDSTRTC_CA |0 = No effect.

[25]
L 1 = Removes the pending state from the SysTick exception.
Note: This is a write only bit. To clear the PENDST bit, you must “write 0 to PENDSTSET
and write 1 to PENDSTRTC_CAL” at the same time.
[24] Reserved Reserved.
Interrupt Preempt Bit (Read Only)
[23] ISRPREEMPT

If set, a pending exception will be serviced on exit from the debug halt state.

Interrupt Pending Flag, Excluding NMI and Faults (Read Only)
[22] ISRPENDING 0 = Interrupt not pending.
1 = Interrupt pending.

[21:18] Reserved Reserved.

Number of the Highest Pended Exception

Indicate the Exception Number of the Highest Priority Pending Enabled Exception
[17:12] VECTPENDING 0 = no pending exceptions.

Nonzero = the exception number of the highest priority pending enabled exception.

The value indicated by this field includes the effect of the BASEPRI and FAULTMASK
registers, but not any effect of the PRIMASK register.

Preempted Active Exceptions Indicator
Indicate whether There are Preempted Active Exceptions
[11] RETTOBASE 0 = there are preempted active exceptions to execute.

1 =there are no active exceptions, or the currently-executing exception is the only active
exception.

[10:6] Reserved Reserved.

Number of the Current Active Exception
[5:0] VECTACTIVE 0 = Thread mode.
Non-zero = The exception number of the currently active exception.
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Application Interrupt and Reset Control Register (AIRCR)

Register Offset R/W |Description Reset Value
AIRCR SCS_BA+0xDOC |R/W |Application Interrupt and Reset Control Register O0xFA05_0000
31 30 29 28 27 26 25 24
VECTORKEY
23 22 21 20 19 18 17 16
VECTORKEY
15 14 13 12 11 10 9 8
ENDIANNESS Reserved PRIGROUP
7 6 5 4 3 2 1 0
Reserved SYSRESETREQ|VECTCLRACTIVE| VECTRESET
Bits Description

Register Access Key

When writing this register, this field should be 0x05FA, otherwise the write action will be
[31:16] VECTORKEY unpredictable.

The VECTORKEY filed is used to prevent accidental write to this register from resetting
the system or clearing of the exception status.

Data Endianness

[15] ENDIANNESS 0 = Little-endian.
1 = Big-endian.
[14:11] Reserved Reserved.
Interrupt Priority Groupin
[10:8] PRIGROUP L P y P g‘ L L
This field determines the Split Of Group priority from subpriority,
[7:3] Reserved Reserved.
System Reset Request
2] SYSRESETREQ Writing This Bit to 1 Will Cause A Reset Signal To Be Asserted To The Chip And Indicate

A Reset Is Requested
This bit is write only and self-cleared as part of the reset sequence.

Exception Active Status Clear Bit

Setting This Bit To 1 Will Clears All Active State Information For Fixed And Configurable
[1] VECTCLRACTIVE |Exceptions
This bit is write only and can only be written when the core is halted.

Note: It is the debugger’s responsibility to re-initialize the stack.

[0] Reserved Reserved.
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PRIGROUP Binary Point Prifrri(t);;its Subpriority Bits g?ignrli)t?és()f CLoRE Subpriorities
0b000 DXXXXXXX.Y [7:1] [0] 128 2

0b001 BXXXXXX.yy [7:2] [1:0] 64 4

0b010 bxxxxx.yyy [7:3] [2:0] 32 8

0b011 bxxxx.yyyy [7:4] [3;0] 16 16

0b100 bxxx.yyyyy [7:5] [4:0] 8 32

Ob101 bxx.yyyyyy [7:6] [5:0] 4 64

0b110 bx.yyyyyyy [7] [6:0] 2 128

Ob111 b.yyyyyyyy None [7:0] 1 256

Table 6-8 Priority Grouping

May. 4, 2018 Page 262 of 1006 Rev.2.08



NnuvoTon

—

System Control Register (SCR)

M451

Register Offset R/W Description Reset Value
SCR SCS_BA+0xD10 R/W System Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved SEVONPEND | Reserved SLEEPDEEP |SLEEPONEXIT| Reserved
Bits Description
[31:5] Reserved Reserved.
Send Event on Pending
0 = Only enabled interrupts or events can wake up the processor, while disabled interrupts
are excluded.
1 = Enabled events and all interrupts, including disabled interrupts, can wake up the
[4] SEVONPEND processor.
When an event or interrupt enters pending state, the event signal wakes up the processor
from WFE. If the processor is not waiting for an event, the event is registered and affects
the next WFE.
The processor also wakes up on execution of an SEV instruction or an external event.
[3] Reserved Reserved.
Processor Deep Sleep and Sleep Mode Selection
Control Whether the Processor Uses Sleep Or Deep Sleep as its Low Power Mode.
[2] SLEEPDEEP
0 = Sleep.
1 = Deep sleep.
Sleep-on-exit Enable Control
This bit indicate Sleep-On-Exit when Returning from Handler Mode to Thread Mode.
[1] SLEEPONEXIT 0 = Do not sleep when returning to Thread mode.
1 = Enters sleep, or deep sleep, on return from an ISR to Thread mode.
Setting this bit to 1 enables an interrupt driven application to avoid returning to an empty
main application.
[0] Reserved Reserved.
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System Handler Priority Reqgister 1 (SHPR1)

Register Offset R/W Description Reset Value
SHPR1 SCS_BA+0xD18 |R/W System Handler Priority Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
PRI_6
15 14 13 12 11 10 9 8
PRI_5
7 6 5 4 3 2 1 0
PRI_4
Bits Description
[31:24] Reserved Reserved.
[23:16] PRI_6 Priority of system handler 6, UsageFault
[15:8] PRI_5 Priority of system handler 5, BusFault
[7:0] PRI_4 Priority of system handler 4, MemManage
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System Handler Priority Reqgister 2 (SHPR2)

Register Offset R/W |Description Reset Value
SHPR2 SCS_BA+0xD1C |R/W |System Handler Priority Register 2 0x0000_0000
31 30 29 28 27 26 25 24
PRI_11 Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:30] PRI 11 Priority of Syste.m Handl.er. 11 - SvcCall N
“0” denotes the highest priority and “3” denotes the lowest priority.
[29:0] Reserved Reserved.
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System Handler Priority Reqgister 3 (SHPR3)

Register Offset R/W [Description Reset Value
SHPR3 SCS_BA+0xD20 |R/W |System Handler Priority Register 3 0x0000_0000
31 30 29 28 27 26 25 24
PRI_15 Reserved
23 22 21 20 19 18 17 16
PRI_14 Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:30] PRI 15 Priority of Syste.m Handl.er. 15 — SysTick .
“0” denotes the highest priority and “3” denotes the lowest priority.
[29:24] Reserved Reserved.
[23:22] PRI 14 Priority of Syste.m Handl.er. 14 — PendSV .
“0” denotes the highest priority and “3” denotes the lowest priority.
[21:0] Reserved Reserved.
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6.3 Clock Controller

6.3.1 Overview

The clock controller generates clocks for the whole chip, including system clocks and all
peripheral clocks. The clock controller also implements the power control function with the
individually clock ON/OFF control, clock source selection and a clock divider. The chip will not
enter Power-down mode until CPU sets the Power-down enable bit PDEN(CLK_PWRCTL[7]) and
Cortex®-M4 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 4~20 MHz external high speed crystal (HXT) and 22.1184 MHz
internal high speed RC oscillator (HIRC) to reduce the overall system power consumption. The
Figure 6.3-1 shows the clock generator and the overview of the clock source control.
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Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.
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6.3.2 Clock Generator
The clock generator consists of 5 clock sources, which are listed below:
® 32.768 kHz external low speed crystal oscillator (LXT)
®  4~20 MHz external high speed crystal oscillator (HXT)

® Programmable PLL output clock frequency (PLLFOUT), PLL source can be selected
from external 4~20 MHz external high speed crystal (HXT) or 22.1184 MHz internal
high speed oscillator (HIRC)

22.1184 MHz internal high speed RC oscillator (HIRC)
10 kHz internal low speed RC oscillator (LIRC)

LXTEN (CLK_PWRCTL[1])

External 32.768
kHz Crystal
(LXT)

LXT

\j

HXTEN (CLK_PWRCTL[0]) ot

\

External 4~24
MHz Crystal
(HXT)

PLLSRC (CLK_PLLCTL[19])

>0 PLL FOUT
HIRCEN (CLK_PWRCTL[2]) PLL

Internal

22.1184 MHz
Oscillator

(HIRC) HIRC

\j

LIRCEN (CLK_PWRCTL[3])

Internal 10 kHz
Oscillator
(LIRC)

LIRC

\j

Figure 6.3-2 Clock Generator Block Diagram
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6.3.3 System Clock and SysTick Clock

The system clock has 5 clock sources, which were generated from clock generator block. The
clock source switch depends on the register HCLKSEL (CLK_CLKSELO[2:0]). The block diagram
is shown in the Figure 6.3-3.

— HCLKSEL
(CLK_CLKSELO[2:0])
\ 4
HRC | .,
>
RS CPUCLK " Gpy
_PLLFOUT 10 g 1/(HCLKDIV+) |—¢— LK AHE ]
LXT FO HCLKDIV PCLKO
—>
HXT o1 (CLK_CLKDIVO[3:0]) APBO
—— 3 000 PCLK1
CPU in Power Down Mode APB1

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

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 HIRC clock is enabled
automatically. When LXT detector is enabled, the LIRC clock is enabled automatically.

When HXT clock detector is enabled, the system clock will auto switch to HIRC if HXT clock stop
being detected on the following condition: system clock source comes from HXT or system clock
source comes from PLL with HXT as the input of PLL. If HXT clock stop condition is detected, the
HXTFIF (CLK_CLKDSTS|0]) is set to 1 and chip will enter interrupt if HXTFIE (CLK_CLKDCTLI[5])
is set to 1. User can trying to recover HXT by disable HXT and enable HXT again to check if the
clock stable bit is set to 1 or not. If HXT clock stable bit is set to 1, it means HXT is recover to
oscillate after re-enable action and user can switch system clock to HXT again.

The HXT clock stop detect and system clock switch to HIRC procedure is shown in the 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
HIRC

Figure 6.3-4 HXT Stop Protect Procedure

The clock source of SysTick in Cortex®-M4 core can use CPU clock or external clock
(SYST_CTRLI2)). 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 the Figure 6.3-5.

— STCLKSEL
(CLK_CLKSELO[5:3])
\ 4
HIRC 172 111
HCLK 1/2 011
STCLK
HXT 172 010 >
LXT
> 001
HXT
000

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

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_CLKSEL? register description in 5.3.8.
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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
€ 10 kHz internal low speed RC oscillator (LIRC) clock
€ 32.768 kHz external low speed crystal oscillator (LXT) clock
®  Peripherals Clock (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 by16 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 F./2' to Fin/216 where Fj, is input clock frequency to the clock
divider.

The output formula is Fqy = Fin/2(N+1), where Fi, is the input clock frequency, Fo 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.

—— CLKOSEL (CLK_CLKSEL1[29:28])

™~y
HIRC CLKOCKEN (CLK_APBCLKO[6])

SELL AL S
HCLK 0 > CLKO_CLK
T
LXT >

—» 01

HXT
—>» 00

Note: Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.3-6 Clock Source of Clock Output
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CLKOEN
(CLK_CLKOCTL[4])
Enable
divide-by-2 counter 16 chained FREQSEL
divide-by-2 counter (CLK_CLKOCTL[3:0])
CLKO_CLK N| 2 s I DIVIEN
rl 1/2 | 1/2 1/2° | ... |1/2 1/2 - CLK_CLKOCTL[S]) CLK1HZEN
\ } 10000, (CLK_CLKOCTLI6])
10001,
L - 4y 16101
[ MUX
11110,
11111,
RTCSEL(CLK_CLKSEL3[8])
LIRC
—>» 0 1 Hz clock from RTC
LXT 132768
B — 1

Figure 6.3-7 Clock Output Block Diagram
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6.3.7 Register Map

R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
CLK Base Address:

CLK_BA = 0x4000_0200

CLK_PWRCTL |CLK_BA+0x00 R/W  |System Power-down Control Register 0x0000_001X

CLK_AHBCLK

CLK_BA+0x04

R/W

AHB Devices Clock Enable Control Register

0x0000_8004

CLK_APBCLKO

CLK_BA+0x08

R/W

APB Devices Clock Enable Control Register O

0x0000_0001

CLK_APBCLK1

CLK_BA+0x0C

RIW

APB Devices Clock Enable Control Register 1

0x0000_0000

CLK_CLKSELO

CLK_BA+0x10

RIW

Clock Source Select Control Register 0

0x0000_003X

CLK_CLKSEL1

CLK_BA+0x14

RIW

Clock Source Select Control Register 1

0xB377_770F

CLK_CLKSEL2

CLK_BA+0x18

RIW

Clock Source Select Control Register 2

0x0000_00AB

CLK_CLKSEL3

CLK_BA+0x1C

RIW

Clock Source Select Control Register 3

0x0000_0003

CLK_CLKDIVO |CLK_BA+0x20 R/W  [Clock Divider Number Register O 0x0000_0000
CLK_CLKDIV1 |CLK_BA+0x24 R/W |Clock Divider Number Register 1 0x0000_0000
CLK_PLLCTL |CLK_BA+0x40 R/W |PLL Control Register 0x0005_CO02E
CLK_STATUS |CLK_BA+0x50 [R Clock Status Monitor Register 0x0000_00XX
CLK_CLKOCTL |CLK_BA+0x60 |[R/W [Clock Output Control Register 0x0000_0000
CLK_CLKDCTL |CLK_BA+0x70 [R/W [Clock Fail Detector Control Register 0x0000_0000
CLK_CLKDSTS|CLK_BA+0x74 [R/W |Clock Fail Detector Status Register 0x0000_0000
CLK_CDUPB |CLK_BA+0x78 [R/W [Clock Frequency Detector Upper Boundary Register 0x0000_0000
CLK_CDLOWB |CLK_BA+0x7c R/W |Clock Frequency Detector Lower Boundary Register 0x0000_0000
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6.3.8 Register Description
System Power-down Control Reqgister (CLK PWRCTL)

Register Offset R/W |Description Reset Value
ELK—PWRCT CLK_BA+0x00 R/W  [System Power-down Control Register 0x0000_001X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved HXTGAIN Reserved PDWTCPU
7 6 5 4 3 2 1 0
PDEN PDWKIF PDWKIEN PDWKDLY LIRCEN HIRCEN LXTEN HXTEN
Bits Description
[31:12] Reserved Reserved.

HXT Gain Control Bit (Write Protect)
This is a protected register. Please refer to open lock sequence to program it.

Gain control is used to enlarge the gain of crystal to make sure crystal work normally. If
gain control is enabled, crystal will consume more power than gain control off.

[11:10] HXTGAIN 00 = HXT frequency is lower than from 8 MHz.

01 = HXT frequency is from 8 MHz to 12 MHz.

10 = HXT frequency is from 12 MHz to 16 MHz.

11 = HXT frequency is higher than 16 MHz.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

9] Reserved Reserved.

this Bit Control the Power-down Entry Condition (Write Protect)
0 = Chip enters Power-down mode when the PDEN bit is set to 1.

[8l PDWTCPU 1 = Chip enters Power-down mode when the both PDWTCPU and PDEN bits are set to 1
and CPU runs WFI instruction.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

System Power-down Enable (Write Protect)

When this bit is set to 1, Power-down mode is enabled and chip Power-down behavior will
depend on the PDWTCPU bit.

(a) If the PDWTCPU is 0, then the chip enters Power-down mode immediately after the
PDEN bit set. (default)

(7] PDEN (b) if the PDWTCPU is 1, then the chip keeps active till the CPU sleep mode is also active
and then the chip enters Power-down mode.

When chip wakes up from Power-down mode, this bit is auto cleared. Users need to set
this bit again for next Power-down.

In Power-down mode, HXT and the HIRC will be disabled in this mode, but LXT and LIRC
are not controlled by Power-down mode.

In Power-down mode, the PLL and system clock are disabled, and ignored the clock
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source selection. The clocks of peripheral are not controlled by Power-down mode, if the
peripheral clock source is from LXT or LIRC.

0 = Chip operating normally or chip in idle mode because of WFI command.
1 = Chip enters Power-down mode instant or wait CPU sleep command WFI.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

Power-down Mode Wake-up Interrupt Status
Set by “Power-down wake-up event’, it indicates that resume from Power-down mode”

The flag is set if the EINTO~5, GPIO, USBH, USBD, OTG, UART0~3, WDT, CANO,
ACMPO1, BOD, RTC, TMRO~3, I°C0O~1.

Notel: Write 1 to clear the bit to 0.
Note2: This bit works only if PDWKIEN (CLK_PWRCTL[5]) set to 1.

6] PDWKIF

Power-down Mode Wake-up Interrupt Enable Bit (Write Protect)

0 = Power-down mode wake-up interrupt Disabled.

[5] PDWKIEN 1 = Power-down mode wake-up interrupt Enabled.

Notel: The interrupt will occur when both PDWKIF and PDWKIEN are high.
Note2: This bit is write protected. Refer to the SYS_REGLCTL register.

Enable the Wake-up Delay Counter (Write Protect)

When the chip wakes up from Power-down mode, the clock control will delay certain clock
cycles to wait system clock stable.

The delayed clock cycle is 4096 clock cycles when chip works at 4~20 MHz external high
[4] PDWKDLY speed crystal oscillator (HXT), and 256 clock cycles when chip works at 22.1184 MHz
internal high speed RC oscillator (HIRC).

0 = Clock cycles delay Disabled.
1 = Clock cycles delay Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

LIRC Enable Bit (Write Protect)
0 = 10 kHz internal low speed RC oscillator (LIRC) Disabled.

[3] LIRCEN ) ]

1 = 10 kHz internal low speed RC oscillator (LIRC) Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

HIRC Enable Bit (Write Protect)
2 HIRCEN 0 = 22.1184 MHz internal high speed RC oscillator (HIRC) Disabled.

1 =22.1184 MHz internal high speed RC oscillator (HIRC) Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

LXT Enable Bit (Write Protect)

0 = 32.768 kHz external low speed crystal (LXT) Disabled.
[1] LXTEN

1 = 32.768 kHz external low speed crystal (LXT) Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

HXT Enable Bit (Write Protect)

The bit default value is set by flash controller user configuration register CONFIGO [26:24].

When the default clock source is from HXT, this bit is set to 1 automatically.
[0l HXTEN 0 = 4~20 MHz xxternal high speed crystal (HXT) Disabled.

1 = 4~20 MHz external high speed crystal (HXT) Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
Register/Instruction |SLEEPDEEP PDEN PDWTCPU CPU Run WFI  |Clock Disable
Mode (SCRI2]) (CLK_PWRCTL |(cLk_pwRrcTL |nstruction

May. 4, 2018 Page 276 of 1006 Rev.2.08



NnUvoToN M451

Normal operation 0 0 0 NO All clocks are controlled by
control register.
Idle mode 0 0 0 YES Only CPU clock is disabled.
(CPU enter Sleep
mode)
Power-down mode 1 1 1 YES Most clocks are disabled

t LIRC/LXT, and only
(CPU enters Deep excep . P
Sleep mode) RTC/WDT/Timer peripheral

clocks still enable if their
clock sources are selected
as LIRC/LXT.

Table 6-9 Power-down Mode Control Table

When the chip enters Power-down mode, user can wake up chip by some interrupt sources. User
should enable the related interrupt sources and NVIC IRQ enable bits (NVIC_ISER) before set PDEN
bit in CLK_PWRCTL][7] to ensure chip can enter Power-down and wake up successfully.
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AHB Devices Clock Enable Control Register (CLK AHBCLK)

The bits in this register are used to enable/disable clock for system clock, AHB bus devices clock.

Register Offset R/W  |Description Reset Value
ELK—AHBCL CLK_BA+0x04 R/W |AHB Devices Clock Enable Control Register 0x0000_8004
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
FMCIDLE Reserved
7 6 5 4 3 2 1 0
CRCCKEN Reserved USBHCKEN EBICKEN ISPCKEN PDMACKEN Reserved
Bits Description
[31:16] Reserved Reserved.
Flash Memory Controller Clock Enable Bit in IDLE Mode
[15] FMCIDLE 0 = FMC peripheral clock Disabled when chip operating at IDLE mode.
1 = FMC peripheral clock Enabled when chip operating at IDLE mode.
[14:8] Reserved Reserved.
CRC Generator Controller Clock Enable Bit
[71 CRCCKEN 0 = CRC peripheral clock Disabled.
1 = CRC peripheral clock Enabled.
[6:5] Reserved Reserved.
USB HOST Controller Clock Enable Bit (M45xG/M45xE Only)
[4] USBHCKEN 0 = USB HOST peripheral clock Disabled.
1 = USB HOST peripheral clock Enabled.
EBI Controller Clock Enable Bit
[3] EBICKEN 0 = EBI peripheral clock Disabled.
1 = EBI peripheral clock Enabled.
Flash ISP Controller Clock Enable Bit
[2] ISPCKEN 0 = Flash ISP peripheral clock Disabled.
1 = Flash ISP peripheral clock Enabled.
PDMA Controller Clock Enable Bit
1] PDMACKEN 0 = PDMA peripheral clock Disabled.
1 = PDMA peripheral clock Enabled.
[0] Reserved Reserved.
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APB Devices Clock Enable Control Reqister (CLK APBCLKO0)

The bits in this register are used to enable/disable clock for peripheral controller clocks.

Register Offset R/W |Description Reset Value
EI(‘)K—APBCL CLK_BA+0x08 R/W |APB Devices Clock Enable Control Register O 0x0000_0001
31 30 29 28 27 26 25 24
Reserved EADCCKEN | USBDCKEN OTGCKEN Reserved CANOCKEN
23 22 21 20 19 18 17 16
Reserved UART3CKEN | UART2CKEN | UART1CKEN | UARTOCKEN
15 14 13 12 11 10 9 8
Reserved SPI2CKEN SPI1CKEN SPIOCKEN Reserved I2C1CKEN 12COCKEN
7 6 5 4 3 2 1 0
ACMPO1CKEN| CLKOCKEN | TMR3CKEN | TMR2CKEN | TMR1CKEN | TMROCKEN RTCCKEN WDTCKEN

Bits Description

[31:29] Reserved R