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1 GENERAL DESCRIPTION

The NuMicro™ M451 series 32-bit microcontrollers are embedded with ARM® Cortex®-M4F core
for industrial control and applications which need rich communication interfaces and high
computing power.

The ARM® Cortex®-M4F core within NuMicro™ M451 series can run up to 72 MHz and support
DSP extensions and Floating Point Unit (FPU) function. The NuMicro™ M451 series also supports
256/128 Kbytes embedded Flash, 32 Kbytes embedded SRAM and plenty of peripheral devices,
such as USB OTG/Device, Timers, Watchdog Timers, RTC, PDMA, EBI, UART, Smart Card
interface, SPI, I°S, I°C, CAN, PWM Timer, GPIO, 12-bit ADC, 12-bit DAC, touch key sensor,
analog comparator, temperature sensor, Low voltage reset and Brown-out Detector.

Product Line USB | CAN | UART | I’C I’s SPI [ PWM | ADC | DAC | RTC
M453 o ( ( o [ [ ([ J { [ J {
M452 o - ( o [ [ ([ J { [ J {
M451 -- - o o [ [ ([ J o [ J o

M451M

(MO51 Pin Compatible)

Table 2.1-1 Key Features Support Table

The NuMicro™ M451 series is suitable for a wide range of applications such as:
Industrial Automation
PLCs

Inverters

Home Automation
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

®Boot Loader

- 16 KB embedded ROM

- Supports Nuvoton native In-System-Programming (ISP) for UARTO, SPI0, I°CO, CAN™
and USB™

- Supports direct boot from Boot Loader by pin selection

® 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
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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

- Four I/0 modes

- TTL/Schmitt trigger input selectable

- 1/O pin configured as interrupt source with edge/level trigger setting
- Supports high driver and high sink current I/O (up to 20 mA at 5V)
- Supports software selectable slew rate control

- Supports 5V-tolerance function

- Supports up to 85/55/42 GPIOs for LQFP100/64/48 respectively

®Timer

- 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

®\Watchdog 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

- 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 gar

- 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

- 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

® SP|

- 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

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 36 MHz and Slave mode up to 18 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
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- Supports two dedicated external chip select pins for each memory block

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

- Supports 8-/16-bit data width

- Supports byte write in 16-bit data width mode

- Supports PDMA mode

- Supports Address/Data multiplexed Mode

- Supports Timing parameters individual adjustment for each memory block

- Analog input voltage range: 0~ Vger (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 Vee 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 Va1, 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 Vger

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

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

® Touch Key (M45xG/M45xE Only)

- Supports up to 16 touch keys

- Supports programmable sensitivity adjustment for each channel

- Supports programmable scan speed for different applications

- Supports any key Wake-up for low-power applications

- Supports manual/one-time or periodic key-scan initiation

- Supports programmable interrupt options for automatic key-scan and interrupt
generation

® 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
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- 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 UARTL, SPIO, SPI1, I°C1 or I°CO interface

® Supports 96-bit Unique ID (UID)

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

- With4levels: 4.4V/3.7V/27V/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 PARTS INFORMATION LIST AND PIN CONFIGURATION

3.1 NuMicro™ M451 Selection Guide

3.1.1 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 7x/mm E'_é:thEOM
S LQFP 64 7x7mm D: 79KB
R: LQFP 64 10x10mm E: 128KB
V: LQFP 100 14x14mm G: 256KB

Figure 3.1-1 NuMicro™ M451 Selection Code

In this document, M45xG means the part numbers which include 256 KB Flash, M45xE 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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3.1.2 NuMicro™ M451 Base Series Selection Guide

= Connectivity

- | ~|o = = | = o
2 |E|g|e . 2 _lEl=l=2|8 <|g
= < |oRx (7] % © om (@) ~N ~N O o c
= 7] < |§= = = o < = oLl el o O 3 o &
5 & o |a g (2G} n - O - o} < a o % o

o Y19 |a %) c|lo|l < |F =

2] = <

LQFP
M451LGBAE| 256 | 32 | 4 | 39 | 4 |3+1] 1 3 2 - 2 2 - | 12 v |[8ch| 6 N 18
LQFP
M451LEBAE| 128 | 32 | 4 | 39 | 4 |3+1| 1 3 2 - 2 2 - l12| 2 \ |8ch| 6 \ N 18
LQFP
M451RG6AE| 256 | 32 | 4 | 53 | 4 |4+1]| 1 3 2 - 2 2 - |12 2 N of12eh| 11 ] V| Y b
LQFP
M451REGAE| 128 | 32 | 4 | 53 | 4 [4+1| 1 3 2 | - 2 2| - |12 2 N of12eh| 12 ] VO]V ca
LQFP
M451VGBAE| 256 | 32 | 4 | 85 | 4 |4+1]| 1 3 2 - 2 2 -2 2 N |16ch| 16 | V| V 100
LQFP
M451VEGAE[ 128 [ 32 | 4 [ 85 | 4 |4+1| 1 3 2 | - 2 2| - l12] 2 N o Jiechf 16 | V| ¥ 100
LQFP
M451LD3AE| 72 | 16 | 4 | 39 | 4 |4+1| 1 2 2 - 2 1 - |12 2 N [10-ch| -- NN 18
LQFP
IMas1LC3AE| 40 | 16 | 4 | 39 | 4 |4+1| 1 2 2 - 2 1 - 12| 2 v [10-ch| -- N 18
LQFP
M451RD3AE| 72 | 16 | 4 | 53 | 4 |4+1| 1 2 2 - 2 1 - |12 2 N [16-ch| -- NN 64
LQFP
M451RC3AE| 40 | 16 | 4 | 53 | 4 |4+1]| 1 2 2 - 2 1 - |12 2 \[16-ch| -- NN b

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

= Connectivity
S — ~ |O o = =
£ g|g|E - Ela|la]| & 2| o
= x| |5~ = @ o ‘ : & < | g
< ol o (7] x g » o0 = O ~ ~ [6) o S
2 < | = |Bxl = E| E |x o = z|lz|C]l2|=2 sl2l2|s|E|a]| <
2| < |8 SH I S T I = = S laE | o s|®]|5| 8
= ] S Fl<|og]l o | T 3 Slo| o = @
5 |57 5179 © N = = Sl
& e 2 gl |<|” g
MASIMLGOA y56 | 32 | 4 a2 | a 3| 1 [ 3| 2| -] 22| ~|22|2 |V |[ocn|10]| - | v [P
E 48
MASIMLEOAl 19 [ 32 | 4 [z | 4 fan| 2 [ 3| 2 |~ | 2| 2|~ |22|2 |V [sen|2o| ||
MASIMLDSAf 75 | 16 | 4 a2 | a |asa| 2 [ 2| 2| -] 22| - |22 2|V [aze| - | - | v [FFP
E 48
M451'\£"C3A 40 6| a4 |a2|aar| o |22 ~]22]|~-|22|2]+7 zen| -] ~-|+ L(igp
MASIMSDSAl 75 1 16 | 4 |55 | a fana| 2 [ 2| 2| = 2| 2| = |22 2|V [13en| - | - | v [P
E 64
M451'\£SC3A 0|16 4|55 aarr| s |22 22|~ 2|2 |[Benl-]|-1]+ '-%ZP

*Marked in this table (4+1) means 4 UART + 1 SC UART
*SC (ISO-7816) supports full duplex UART mode
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3.1.4 NuMicro™ M452 USB Series Selection Guide

= Connectivity
S — ~ |O o = =

2 |glg|s . 2 &858 < g
=% = O [} © m (&) N o~ (@) o I
2 |=|z|38Ce|E|EloElalolzlz|®le|E]|=|S|S|s|E]E]z
2| < |5% SN PN E < | £ 2la]ls|folo|s| |5 &
= s g (e =S ZRCY I Rl B B s|lz|a] o 5| o

a L1 9 |a 1) sl <|F =

(%] =

LQFP
M452LGBAE| 256 | 32 | 4 | 34 | 4 |3+1] 1 3 2 - 2 2 |oTG| 10 v |[8ch| 6 N 18
LQFP
M452LEBAE| 128 | 32 | 4 | 34 | 4 |3+1] 1 3 2 - 2 2 |lotg| 10 | 2 \ |8ch| 6 \ N 18
LQFP
M452RGBAE| 256 | 32 | 4 | 48 | 4 [4+1]| 1 3 2 - 2 2 |otg| 12 | 2 N of12eh| 11 ] V| Y b
LQFP
M452REGAE| 128 | 32 | 4 | 48 | 4 |4+1| 1 3 2 - 2 2 |oTG| 12 | 2 N f12-ch|l 12 | N 64
IMasoipzae| 72 |16 | 4 |35 a faa| 2 | 2 2| -] 2] 1 D‘Z"'C w0 2]V fwoen| -]~ L%P
Mas2LC3AE| 40 | 16 | 4 | 35| 4 |ava| 2 ] 2 2| -] 2] 1 D'“;"'C 0] 2|~ [woen - | v |~ L?tsFP
Mas2RD3AE| 72 | 16 | 4 |49 | 4 Javr| 2 | 2| 2| - 2|1 D‘z"'c 2] 2|~ iﬁ S N "%ZP

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

Connectivity

s
S — ~ |O o = =

3 g | = Elg|m |38 | 9

2| 2|5~ ~ - = : : <
= Slslzglelel|le | g - - ol8l21cl(sls]|=|e]5] 8
7 sl =] = | x |ORlET | z |~ |3 ol S| S lscs|lxl|2] %
= 21 < |o = o || S Ll es]lo|o > = <]
5 2z (= S | @@ o |- s | < |ale° 51

a 0 o %) c|laoal|l < | F =

(72} = <

LQFP
M453LGBAE| 256 | 32 | 4 | 34 | 4 |3+1] 1 3 2 V 2 2 ot 10| 2 1 |8ch| 6 N 18
LQFP
M453LEBAE| 128 | 32 | 4 | 34 | 4 |3+1| 1 3 2 v 2 2 |lotg| 10 | 2 1 |8ch| 6 \ N 18
LQFP
M453RG6AE| 256 | 32 | 4 | 48 | 4 |4+1]| 1 3 2 V 2 2 |otg| 12 | 2 1 |12chl 12 | v | ¥ b
LQFP
M453REGAE| 128 | 32 | 4 | 48 | 4 |4+1]| 1 3 2 v 2 2 |oTG| 12 | 2 1 [12-ch| 11 | N 64
LQFP
M453VGBAE| 256 | 32 | 4 | 80 | 4 [4+1]| 1 3 2 \ 2 2 |otg| 12 | 2 1 |16chl 16 | v | ¥ 100
LQFP
M453VEGAE[ 128 [ 32 | 4 [ 80 | 4 |4+1]| 1 3 2 N 2 2 |lotg| 12 | 2 1 [16ch| 16 | ¥ | V 100
Mas3LD3AE| 72 | 16 | 4 | 35| 4 |ava| 2 | 2| 2| V]| 2] 1 D‘z"'c 0] 2|1 [woen| - | v |~ L(igp
IMasaicane| a0 |16 | 4 |35 a fasa| 2 | 2 2| v ]| 2] 1 D'“;‘"C w0 2] 1 foen| -]~ "?18':'3
M4s3RD3AE| 72 | 16 | 4 |49 | 4 Jarr| 2 | 2| 2|~V | 2|12 D‘Z"'C 2] 2|1 iﬁ S N "%ZP
MasavDsAE| 72 | 16| 4 [ 72 a a1 | 2l 2| V] 2] 1 Dee"'c 2| 2] 1 |een| - V]|~ 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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3.2 Pin Configuration
3.2.1 NuMicro™ M451 Base Series LQFP48 Pin Diagram

Corresponding Part Number: M451LG6AE, M451L E6AE, M451LD3AE, M451L C3AE

E X
0000 ~~480
SsSss2282 )
a0 0 > > O O
N =D SRR [ O R
02T 2P F I am N @
8w oW owowuww ey oo o
T n W o TR o T o MY o N o WY WY o T o WY o WY a T
OO0 MM rrm
O I ¥ O NN — O O 0 I~ O 1
M MO O O O O MO 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
Veer []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
HEEEEEpEEEREEEEEEE
L O~ o gm N0 g9 o
o
S Eoacz588 g
o 5 2
< o C\ll
| ™
% x
x

Figure 3.2-1 NuMicro™ M451 Base Series LQFP 48-pin Diagram
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3.2.2 NuMicro™ M451 Base Series LQFP64 Pin Diagram

Corresponding Part Number: M451RG6AE, M451REGAE, M451RD3AE, M451RC3AE

= x
68608 = = 8 o
S < < < OO0 [
22325353 58
o ® & 5 S = 2 = =
S d d d 4 0 o < 1y QN 61N © W
8w owowowwuw<<< <y Lo
>S>aoooaaaaaaoaaoaadadaad
OO0O0O0O00O00O0O00O0O00000M0dm0
O N © O ¥ MO N 4 O O 0 N O 0 S M
A S S S R A 0 T S T o I S0 I S N N )
PA.3 [|49 32[] PE.O
PA.2 []50 31[] Pc.4
PA.1 []51 30[] PC.3
PAO []52 29[] PC.2
Vss []53 28[] pc.1
Voo []54 27[] PC.O
AVpo []55 26[7] LDO_CAP
Vrer [[56 . 25[] Voo
LQFP 64-pin
PB.0 []57 24[] Vss
PB.1 ESB 23:] PF.4/XT1_IN
PB.2 E59 22:] 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 [Joa () 17[] PD.12
O = N M < 1 ©
— N MO < 1 O© N~ 0 0O A A A A A A -
oo oogg
wwonNE O g0 o oA N ¢ 5o oA
T oldgoS>S0o0000 &l
Mo oo ®Paxaaaoaoa > oo
o o E Z
o 5 2
O o
of &
[32]
X

Figure 3.2-2 NuMicro™ M451 Base Series LQFP 64-pin Diagram
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3.2.3 NuMicro™ M451 Base Series LQFP100 Pin Diagram

Corresponding Part Number: M451VG6AE, M451VEGAE

= x
86606 ¢s¢& =G
Ssss522¢ o
222233 o O
== - o = =
R i B B B T B D A A s B T B B B R B A
Sw oW owouwwuww 8§ a4 << wwwoo
> o oo 0o >>0 0000000000 a0 o0 oo
OO OOl
L < MO N 4 O O 0N~ © I ¥ M NN 4 O O N~ © W0 S M o o
NN~ NS~ MMM O O O©CO © © ©O © © © O W WL WL W W W W W W
50[] PC.5
49[] PE.O
48[] PC.4
477 PC3
46[] PC.2
457 PC.1
44[7] PC.O
43[] PC.14
42[7] PC.13
41[] PC.12
40[] PC.11
39[] PC.10
LQFP 100-pin 38[] PC.9
37[] LDO_CAP
36[] Voo
35[] Vss
34[7] PF.4/IXT1_IN
33[] PF.3/XT1_OUT
32[] PD.7
31[] PD.15
30[] PD.14
29[ PD.13
28[] PD.12
27[] PD.11
1000 26[] PD.10
O « N M < 1D © I~ 0 0O O < N M S W
— N MO < B © ~ 0 O +F A A A A A A 4 4 4 N N N N N N
U0 oot
MIMwoen~EOQ g 8 g0 Qo d Mmoo bo oA
T A g W SSS 0000000 o0uWd @ woww
oMo omaaoao D ax fdaoaoaaaaoaoao>0oaa
o o o g ':E
c 2
O o
o 2
(¥]
X

Figure 3.2-3 NuMicro™ M451 Base Series LQFP 100-pin Diagram
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3.2.4 NuMicro™ M451M Series (M051 Pin Compatible) LQFP48 Pin Diagram

Corresponding Part Number: M451MLG6AE, M451MLE6GAE, M451MLD3AE,

M451MLC3AE
X
DI oI
w w
09
< % 1 QN S| NN QW
W < < < < 0w uwwwoo o
[ T T T o T o T o o O o O o N o T A N o
AOO0O0O000O000O0M0MOdMdMd
© I < MO N 4 O O 0 N~ O
M MO O MO 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[] PCca
AVpp [42 . 19[] PC.0
LQFP 48-pin
PB.0 []43 18[] LDO_CAP
PB.1 [|44 17[] Vss
PB.2 []45 16[] PF.4/XT1_IN
PB.3 []46 15[] PF.3/XT1_OUT
PB.4 [|47 14[] PD.7
PB.8 [|48 Q 13[] PD.6
oo oogod
o~ B QO g9 N ®MY ;M
o oo o % O>0000o0 W
o o o i o < o oo o o o
4
o

Figure 3.2-4 NuMicro™ M451M Base Series (Pin Compatible with M051) LQFP 48-pin Diagram
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3.2.5 NuMicro™ M451M Series (M058S Pin Compatible) LQFP64 Pin Diagram

Corresponding Part Number: M451MSD3AE, M451MSC3AE

PA.3 []
PA.2 []
PA.1 []
PA.O []

Vss [
Vop [
AVpp []
Vrer [
PB.14 []
PB.13 []
PB.0 []
PB.1 []
PB.2 []
PB.3 []
PB.4 []
PB.8 []

i
g 9
wow
O O
— O = =
< ¥ ;0w 9N 4 A4 0 0 6 nw Y N O
U < << << < < <<l wdwuwo oo
[ T o T o T T o o o T o O o o O o T o N o N o
OO0 MMM mrirr
O N~ O D < O N 4 O O 0N~ © I < ™M
O T T T T OO OO MM m
49 32[] PE.O
50 31[] PC.4
51 30[] PC.3
52 29[ PC.2
53 28] PC.1
54 27[] PC.O
55 26 ] PC.13
56 . 25[] PC.12
LQFP 64-pin
57 24:] PC.11
58 23[] PC.10
59 22:] LDO_CAP
60 2101 Vob
61 20[] Vss
62 19 ] PF.4/XT1_IN
63 18[] PF.3/XT1_OUT
64 (O 17[] PD.7
O = N M < 1 ©
I N M < IO O~ 0 0O d dA A A A A
HjEEEEEpEEEE RN EREEEEEEEEE
w o N BFEO 20 0 o0 A N O3 109
oo s Js) % 0O>0 0000000 UWO
o o o 0l [ WS G o W a W W o W o W o W o W W o B a
o
c

Figure 3.2-5 NuMicro™ M451M Base Series (Pin Compatible with M058S) LQFP 64-pin Diagram
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3.2.6  NuMicro™ M452 USB Series LQFP48 Pin Diagram

Corresponding Part Number: M452LG6AE, M452L E6AE

o
S
o —~ =~ 2 %
a 3 22225¢5
a + . o > > > 3 wow
> 98 a0 > ST ST == 00
(o o B P o7 B S A = B~
momMom@mm@m g~ —. . © 10
n n o n n a W w w w w w
D D DD D >0 oo oo
minEnEnininEnEnininEnin|
O IO ¥ O NN — O O 0 I~ © W
N MO O MO 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[] PCA
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 [J48 () 13[] PF.2
-~ N M <t DO~ 2
oo ood
L O~ O g e kO o
o
P sd0z508
o 5 Z
c o) NI
| ™
g x
x

Figure 3.2-6 NuMicro™ M451 USB Series LQFP 48-pin Diagram (M452L.G/M452LE Device Only)
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Corresponding Part Number: M452LD3AE, M452LC3AE

o
S
o —~ o~ =2 5
2 2 9989898579
=) + . o > >3 3w
> aa > o 22200
I T g @Y s o = =
m~Noom@o@m g7 T, © W
N w0 n n o W w w w w w
Do D DD >0 0o oo o o
AO0O00O00O0O0OMnMmn
O IO ¥ O NN — O OO 0 I~ © W
M MO O O O O O N N N NN
PA.3 []37 24 PE.O
PA2 []38 23[] PC4
PA.1 []39 22[7] PC.3
PA.O []40 21[] PC.2
Voo []41 20[] PCA
AVpp []42 . 19[] PC.O
LQFP 48-pin
Verer []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 [J48 () 13[] PF.2
-~ N M <D O~ 2
OUoUooooooooon
R I B Bl OO S
o
Pefgeze0e Sy
o 5 Z
c o) NI
| ™
S‘-, x
x

Figure 3.2-7 NuMicro™ M451 USB Series LQFP 48-pin Diagram (M452L.D/M452L.C Device Only)
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3.2.7 NuMicro™ M452 USB Series LQFP64 Pin Diagram

Corresponding Part Number: M452RG6AE, M452REGAE

o
)
2 © 668656 53
2 0000 = =
a) + B > >33 g g w' w
>S 28 a0 > S o= =2 2 300
T T @ e ag g g s s
oo o ' ' B ' =S s s s SR B T B T B ]
<000 8 Wwuwuwuwuwwuwwoo
b e e e s L = S o W o Wy o Wy o T o T o W W a W o
OO0O0OO0O0O0O00O000O000MdmM;m
N O I S MO N 4 O OO 0NN O U S M
4 Y T T T TTOMNO MO MO M m
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
Vop |:54 27:] PC.0
AVpp []55 26[] LDO_CAP
Vrer []56 . 25[] Voo
LQFP 64-pin
PB.0 []57 24[] Vs
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[7] PD.14
PB.11 []63 18[] PD.13
PB12 (64 () 17[] PD.12
U on
DO N EQ 82® O oA N M EQ o N
T oodldao>S>o0000 &L UL
maooa®Pagaaaaoa > oo o
o w Qa a
4 E 2
c o NI
| ™
8 X
4

Figure 3.2-8 NuMicro™ M451 USB Series LQFP 64-pin Diagram (M452RG/M452RE Device Only)
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Corresponding Part Number:M452RD3AE

o
S
3 © 58866 5 3
a > S==2=200 o
S 4548 2323353544
| | | | o M N — O = T == =
mNomom 2 906w N ©
<L OO 8w wwwuwuwuwoo
Sa>D>3>aa0o0a0a0a0 0 da
OO0O00000000000M0dmM0M
0~ © 1D S O N — O O 0N © I S ™
< T T T T T T TT OO OO O O M
PA.3 [49 32[] PC5
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 ] LDO_CAP
VREF I:56 . 25:‘ VDD
LQFP 64-pin
PB.0 []57 24[7] Vss
PB.1 []58 23] PF.4/XT1_IN
PB.2 []59 22[] 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 64 () 17[] PD.12
O — N M < W ©
- N O < 1D © N 0 D - +— +— Y v v
OO gd
L v O N EFEQ gx 0 - N®O o -
T ool aoa>Soo0o000 8 wowow
mnpoa Paoxaaaooa > o oa
o i} aa
o E Z
c 2 =
O o
| ™
N X
X

Figure 3.2-9 NuMicro™ M451 USB Series LQFP 64-pin Diagram (M452RD Device Only)
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3.2.8 NuMicro™ M453 CAN Series (CAN+USB) LQFP48 Pin Diagram

Corresponding Part Number: M453LG6AE, M453LE6GAE

o
S
o —~ =~ 2 %
a 3 22225¢5
a + . o > > > 3 wow
> 98 a0 > ST ST == 00
(o o B P o7 B S A = B~
momMom@mm@m g~ —. . © 10
n n o n n a W w w w w w
D D DD D >0 oo oo
minEnEnininEnEnininEnin|
O IO ¥ O NN — O O 0 I~ © W
N MO O MO 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[] PCA
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 [J48 () 13[] PF.2
-~ N M <t DO~ 2
oo ood
L O~ O g e kO o
o
P sd0z508
o 5 Z
c o) NI
| ™
g x
x

Figure 3.2-10 NuMicro™ M451 CAN Series (CAN+USB) LQFP 48-pin Diagram (M453LG/M453LE
Device Only)
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Corresponding Part Number: M453LD3AE, M453LC3AE

o
S
o —~ o~ =2 5
2 2 9989898579
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PA.3 []37 24 PE.O
PA2 []38 23[] PC4
PA.1 []39 22[7] PC.3
PA.O []40 21[] PC.2
Voo []41 20[] PCA
AVpp []42 . 19[] PC.O
LQFP 48-pin
Verer []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 [J48 () 13[] PF.2
-~ N M <D O~ 2
OUoUooooooooon
R I B Bl OO S
o
Pefgeze0e Sy
o 5 Z
c o) NI
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S‘-, x
x

Figure 3.2-11 NuMicro™ M451 CAN Series (CAN+USB) LQFP 48-pin Diagram (M453LD/M453LC
Device Only)
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3.2.9 NuMicro™ M453 CAN Series (CAN+USB) LQFP64 Pin Diagram

Corresponding Part Number: M453RG6AE, M453REGAE

o
R
3 © 5560606 5 3
a 5 S =200
Sog sl 2333353YH
R R =
Moo m 2 s X g N9
O N OO0 8 Wwwwwwuwuowdo
j R e T I L~ MO o W Wy o Wy o T o O o W a T N o T
OO0O000O00O0O0O0O000M0M0MM
00 ™~ O© I I MO N ™ O OO 0 N © WO I ™
< T T T T T T OO O O O O M
PA3 []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.O
AVpo []55 26[7] LDO_CAP
VREF I:56 . 25:‘ VDD
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 64 () 17[] PD.12
O — N M < W ©
- N M DO N0 - — — = = —
oo gg ooy
LY O N FE 9 20 0 - N®MO B o - A
" ool aoa>Soo0o000 8 wowow
Mmoo P®axaoaaoaaoa > QQa o
o w . g
x E 2
c o NI
| ™
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X

Figure 3.2-12 NuMicro™ M451 CAN Series (CAN+USB) LQFP 64-pin Diagram (M453RG/M453RE
Device Only)
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Corresponding Part Number: M453RD3AE

o
S
3 © 5560606 5 3
a > S 22200 1
S a4 33323233584
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PA.3 [49 32[] PC5
PA2 []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[7] LDO_CAP
VREF I:56 . 25:‘ VDD
LQFP 64-pin
PB.0 57 24[7] Vss
PB.1 []58 23] PF.4/XT1_IN
PB.2 []59 22[] 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 64 () 17[] PD.12
O — N M < W ©
- N O < 1D © N 0 D - +— +— Y v v
oo gg ooy
L v O N EFEQ gx 0 - N®O o -
T ool >S>o0o0000 &uwwow
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Figure 3.2-13 NuMicro™ M451 CAN Series (CAN+USB) LQFP 64-pin Diagram (M453RD Device
Only)
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3.2.10 NuMicro™ M453 CAN Series (CAN+USB) LQFP100 Pin Diagram

Corresponding Part Number: M453VG6AE, M453VEGAE

= x
w 806806 4s¢ S o
s .83 5>353522¢ w' o
565 2228232 68
P I A R B R ST wWeN® @3B WS ~NQ
O 00 8w uwuwwwuuw s << < <L owuwo
DD D >0 0o 00000 > >000000000000
OO0O0O0O00O000O000000000000M00000000
N < MO N 4 O O 00N O I ¥ M NN 4 O O 00N © 1 S M N
N N MMM MM OO O O © O © O O © O W WL WL W W W Ww v
USB_ID 50[] PC.5
USB_VDD33_CAP 49[] PE.O
PE.2 48] PC.4
PA3 47[] PC.3
PA.2 46[] PC.2
PA.1 45[] PC.1
PA.O 44[7] PC.0
PA.12 43[] PC.14
PA.13 42[] PC.13
PA.14 41[] PC.12
PA.15 40[] PC.11
Vss 39[] PC.10
Voo LQFP 100-pin 38[7] PC9
AVpp 37[] LDO_CAP
VRer 36[] Voo
PB.O 35[] Vss
PB.1 34[] PF.4/XT1_IN
PB.2 33[] PF.3/XT1_OUT
PB.3 32[] PD.7
PB.4 31[] PD.15
PB.8 30[] PD.14
PB.9 29[ PD.13
PB.10 28[] PD.12
PB.11 27[] PD.11
PB.12 []100(") 26[] PD.10
O = N MM < 1D © N~ 0 O O 4 N M < W
—~ N O < 1 © ™~ 0 O A A +F A —F "4 +H 4 4 4 N N N N N N
OO0 0000000000 ogoOonO
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Figure 3.2-14 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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w ©8%83%55 5o
. 2 Sss322 o'
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NC []78 48[] PC.4
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PA.2 []80 46[] PC.2
PA.1 81 45[] PC.1
PA.0 []82 44[7] PC.O
PA.12 []83 43[] NC
PA.13 [|84 42[7] 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[] NC
AVpp []89 37[] LDO_CAP
Vrer []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
NC []97 29[] PD.13
NC []98 28[] PD.12
PB.11 []99 27[] NC
PB.12 []100() 26[] NC
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Figure 3.2-15 NuMicro™ M451 CAN Series (CAN+USB) LQFP 100-pin Diagram (M453VD Device
Only)
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4 BLOCK DIAGRAM

4.1 NuMicro™ M451 Block Diagram

Memory Power Control Timer/ PWM Analog Interface

APROM 256/128 KB [ LDO 1.8V ] [ 32-bit Timer X 4 ] 12-bit ADC 16-ch
[ NI )
(Mask ROM 16 KB) PDMA el (B O RTC (Vgar) 12-bit DAC
12-ch
Data Flash VRer 2.048V/2.56V/ i _
shared with APROM Watchdog Timers Comparators X 2
USB LDO 3.3V PWM 12-ch USB PHY
“ J 7 N J Yy S 7
T T T Bridge T T
AHB Bus == APB Bus |
Clock Control Connectivity / GPIO Connectivity
s N/ )
SPIX3 ] *
2;?1 g:;:le PLL General Purpose /O [ [ UART X (4+1) ]
. A\ \ o
12§X2
' N7 N N I’C X2
LS Osc. Clock
10 kHz Supervisor External Bus Interface CAN ST
. A\ A\ vy
3 VAI
[ Crystal 1 sEd )
Osc. 4~20 MHz Crystal Osc. External Interrupt USB 2.0 OTG
' 32.768 kHz 1ISO-7816-3
. v, o . v
\ J L N Y

*Marked in the block diagram (4+1) means 4 UART +150-7816 UART

Figure 4.1-1 NuMicro™ M45xG/M45xE Block Diagram
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M451

Memory Power Control Timer/PWM Analog Interface
APROM 72/40 KB LDO 1.8V ' 32-bit Timer X 4 l 12-bit ADC 18-ch '
(Mask ROM 16 KB) PDMA POR, LVR, BOR RTC (Vgar) 12-bit DAC
8-ch
shared with APROM Watchdog Timers Comparators X 2
s i ———
- A" / Q < A >
| | | Bridge | ]
AHB Bus APB Bus |
Clock Control Connectivity / GPIO Connectivity
a N N
22&?1§:;Hz PLL General Purpose /O [ Sl ] [ LARIRAC U }
A\ o 5 o \ J
N 3 N [ 128 ] [ 12C X2 ]
LS Osc. Clock
10 kHz Supervisor External Bus Interface
5 AN < \ 7 [ CAN ] [ 1SO-7816-3 ]
s N —
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 O y,
*Marked in the block diagram (4+1) means 4 UART + ISO-7816 UART

Figure 4.1-2 NuMicro™ M45xD/M45xC Block Diagram
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5 APPLICATION CIRCUIT

AvCC — XCEF USB_VBUS —
oD USB_D —
ovee S FB lLJJSSBB:IIB+ C—1|USB OTG Slot
Voo USB_VDD33 CAP—‘
VDDIO B - —
Power Vear 1R ;T pvce
Vss =
SPI_SS CS Voo .
SPI_CLK CLK SPI Device
AVss SPI_MIS MISO
SPI_MOS| MOSI Vss —
Voo pvce pvce
SWD ICE_CLK
ICE_DAT
Interface NRESET
Vss 47 47K
20p M451 Series 12C_SCL e O Voo .
—HT XT1_IN [2C Device
12C_SDA| DIO V.
—
20p | 4-24MHz =
— }—pﬂys‘m XT1_0UT pvee
— 20p
Crystal
y A}T X32_IN SCﬁPWR—‘
— i
20p e SC_RST Smart Card Slot
—{ X32_OUT SC_CLK
SC_DAT|
= SC_Detec
pvee CAN Transceiver ODB Port
Reset CAN.TH—{D CANH
Circuit 10K CANRX—|R  CANL CAN
[ L nRST
u| 10uF/10V
RS 232 Transceiver PC COM Port
RXD— ROUT RIN
a ’7 LDO_CAP TXD—| TIN  TOUT UART
LDO —— 1uF -
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6 PACKAGE DIMENSIONS

6.1 LQFP 100L (14x14x1.4 mm footprint 2.0 mm)

100

Controlling Dimension : Millimeters

SYMBOLS MIN. NOM. MAZX.
A - 1.60
Al 0.05 - -
AZ 1.35 1.40 1.45
b 0.17 0.22 0.27
C 0.10 0.15 0.20
D 13.90 14.00 14.10
E 13.90 14.00 14.10
e - 0.50 -
HD 15.80 16.00 16.20
HE 15.80 16.00 16.20
L 0.45 0.60 0.75
L1 1 -
¥ i - 0.10
B o° - 7°
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6.2 LQFP 64L (10x10x1.4 mm footprint 2.0 mm)

D A\
D A
48 | L1 Y [
) 2
| A A
! A=A £
- _'___ =" 1 E
E | A A SECTION A—A
“ S | " WITH PLATING _ b/AVA
P LLLLE
iDET e ek, TOTTUUTUTOL,. N
1 c 1 Cr
A y A
'

— BASE
Ali_i‘,mmmnnm:b;i METAL/ | b1
—C—| SEATING PLANE
aal o b SECTION B-8

Symbol D'ur'f'-ensiu:un in rr*m: F!imenaion in inch
Min | Mom | Max || Min Marm | Max

A | — | —|160)] — | — J0.083
Av |0.05| — |oa15| 0.002| — 0.006
Az |1.35]1.40[1.45|| 0.053]0.055 [0.057
b [0.17]0.22]0.27| 0.007]0.009]0.011
b:  |0.17|0.20[0.23|| 0.007 | 0.008 | 0.009
¢ |ooa| — |o.zo|[oo0a] — |o.008
cr  |0.09| — [0.16]| 0.004| — |0.006
D 12.00 BSC 0.472 BSC
D: 10.00 BSC 0.394 BsC
E 12.00 BSC 0.472 BSC
Es 10.00 BSC 0.394 BSC
=] 0.50 BSC ~ 0.020 BSC
L [o.45]0.60]0.75|[ 0.018]0.024[0.030]
L 1.00 REF 0.039 REF
R |oo8| —|— 0003 — | —
R: |0.08] — |0.20{{0.003 | — |0.008
S 020 — | —|l0.008 | — | —
] o |35 7 o | 35 7
B 0] — | — o — |
B2 12°TYP - 12°TYP
as 192°TYP 12Ty
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6.3 LQFP 64L (7x7x1.4 mm footprint 2.0 mm)

@ 4% [ ]ebb[¥[T-U[Z]
PIN1 CORNER 64 h-— GG SYMBOL | MIN | NOM | MAX
HHHHHHHH'HHHHHHHH TOTAL THICKNESS A — | — 1 18
! STAND OFF Al 005 | —— | 0.15
== | — 48 MOLD THICKNESS AZ 1.35 | 1.4 | 1.45
= ' == LEAD WDTH{FLATING) b 013 | 018 | 0.23
= ! == LEAD WIDTH b1 013 [ 016 | 019
E % [ /F THICKNESS(PLATING) c 009 | — | 02
[£] T% _____ J|, _____ %_r [£1] L/F THICKNESS cl 009 | —— | 016
= == X D 9 BsC
== ! = Y E 9 BSC
== | == I X D1 7 BSC
= | == Y El 7 B5C
; LEAD PITCH = 0.4 BSC
HHHHHHHHIHHHHHHHH L 0.45 | 06 [ 0.75
7 32 FOOTPRINT L1 1 _REF
[ o | 35 | 7
o1 6l | — | ——
o EhFE a2 [ PSR ES
O — [ 11 12 13
Vi e oo [—— o7
[ i 7 \ s 02 |—— ] -==
N AL FACKAGE EDGE TOLERANCE| aaa 0.2
T I EAD EDGE TOLERAMCE bbb 0.2
sox (e} ""‘ *-‘Df;*; ~ ekl copLANARITY coc 0.08
SEATING — LEAD OFFSET ddd 0.07
SIDE VIEW MOLD FLATNESS eee Q.03

PLATING —\ ‘ /— BASE METAL |

/it

|— b1 —] GAUGE FLANE
I L=k ;E
[ [ddd @ [¥[T-U Al o t
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6.4 LQFP 48L (7x7x1.4mm? Footprint 2.0mm)

H; ‘
D 4

36 25 <;;
IRIAIRIATim |

NO0L00n0nnn
TUTTIONUIT]
[
SOATAARAAAS

Iy

[ |
T — aw iy

-

Controlling dimension : Millimeters

Dimensionininch Dimension in mm
Min |[Nom | Max | Min |[Nom | Max
A — — — — — —
A1 0.002| 0.004 | 0.006 | 0.05 0.10 | 0.15
Az 0.053 |0055 |0.057 | 135 (140 |145
b 0.006 {0008 |0.010 | 015 |0.20 |0.25
C 0.004 |0.006 [0.008 | 010 |[0.15 |0.20
D 0272 |0.276 |[0.280 | 6.90 700 | 710
E 0.272 |0.276 | 0.280 | 6.90 700 | 710
e
H

0.014 | 0020 | 0026 | 035 | 050 |0.65
D 0350 {0354 | 0358 | 890 |9.00 |9.10
He 0350 {0354 [0.358 | 890 |9.00 |9.10

L 0.018 |0.024 |0.030 | 045 | 060 |0.75
L1 — 0039 | — | — | 100 | —
Y — — 0004 | — — 1010
0 0 — | 7 0 — | 7
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7 REVISION HISTORY

Date Revision Description

2014.08.22 1.00 Preliminary version.

1. Updated document format.
2015.3.30 1.01 2. Revised maximum clock of HXT from 24 MHz to 20 MHz..
3. Revised M451 selection guide in section 3.1.

1. Added new part number for M45xD/M45xC and the description about the

20155.11 2.00 difference with M45xG/M45xE.

2015.5.21 2.01 1. Revised M451 selection guide in section 3.1.
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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