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1 GENERAL DESCRIPTION 

High performance, low power consumption, secure boot and hardware cryptography NuMicro
®
 

M480 series is Arm
®
 Cortex

®
-M4F based microcontroller, which supports DSP instruction and 

integrated floating-point unit. M480 series consists of six sub-series according to characteristic and 
application. M480 series supports up to 2.5 MB Flash size and up to 160 KB SRAM size. The 
operation frequency is up to 192 MHz with 175/130 µA/MHz dynamic power consumption and the 
standby current can be lower down to 1 µA. 

M480 series supports secure boot functionality, which provides a constant digital signature of 
system software for identification during boot up, to protect the integrity of Flash content from attack. 
Embedded hardware cryptography engine provides fast and easy encryption, decryption, ID 
certification, private key and public key features. In the meanwhile, M480 series supports 10/100Mbps 
Ethernet RMII, high speed USB 2.0 OTG, dual 12-bit 5 MSPS SAR ADC, camera interface and 
versatile peripherals, eligible for IoT, industrial automation, sensor network, automotive device, RC 
aircraft, smart home, network gateway and consumer electronics. 

 

NuMicro
®
 M480 series consist of six sub-series: 

 NuMicro
®
 M481 base series: high performance, low power consumption, versatile high speed 

UART/SPI/I2C/PWM peripherals, eligible for data collector. 

 NuMicro
®
 M482 USB FS OTG series: Integrated USB 2.0 full speed interface with on-chip OTG 

PHY, eligible for gaming or PC accessories. 

 NuMicro
®
 M483 CAN series: Integrated 2 or 3 sets of CAN 2.0B interface, 2 sets of USB 2.0 

interface, dual ADC and up to 9 sets of UART interface, eligible for IoV and industrial control 

 NuMicro
®
 M484 USB HS OTG series: Integrated 2 sets of USB 2.0 interface with op-chip full 

speed and high speed OTG PHY, eligible for data concentrator of USB sensor. 

 NuMicro
®
 M485 Crypto series: Integrated hardware cryptography engine and random number 

generator for randomly fabricating the key for data encryption/decryption and certification, eligible 
for fingerprint module, smart payment and secure USB device. 

 NuMicro
®
 M487 Ethernet series: Integrated 10/100Mbps Ethernet MAC with industrial standard 

RMII interface for quickly implementing the network connection, eligible for industrial IoT gateway, 
UART-to-Ethernet converter, industrial automation, smart home and etc. 

 

Series USB Full 
Speed 

USB High 
Speed 

CAN 2.0B Cryptography Ethernet 

M481      

M482 √     

M483 √ √ √   

M484 √ √    

M485 √ √  √  

M487 √ √ √ √ √ 
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2 FEATURES (M48XXIDAE) 

 Core 

– Up to 192 MHz ARM®  Cortex® -M4F delivering 
1.25 DMIPS per MHz 

– DSP instruction set 
– Memory Protection Unit (MPU) 

 Memories 

– 512 KB Flash memory 
– 160 KB SRAM, including 32 KB cache 
– 4 KB Secure Protection ROM 
– 8 KB Key Protection ROM 

– 3 KB One-Time-Programmable ROM 

 Cyclic Redundancy Calculation Unit 

 16-channel Peripheral DMA Controller 

 External Bus Interface 

– LCD parallel interface, i80 mode 

 Clock 

– 4 to 24 MHz crystal oscillator 
– 32 kHz crystal oscillator for RTC 
– Internal 12 MHz RC oscillator 
– Internal 10 kHz RC oscillator 

– Internal PLL up to 480 MHz 

 RTC 

– 80 bytes of battery-powered backup registers 

– Up to six tamper detection pins 

 Power Management 

– Active: 175 μA/MHz at 25°C/3.3V (peripheral 

off) 
– RTC only: 1.2μA 

 Timer & PWM 

– Four 32-bit timers, each supports up to 2 PWM 
(Total 8 PWM) 

– Twelve Enhanced PWM with twelve 16-bit 
timers 

– Twelve Basic PWM with two 16-bit timers 
– One 24-bit count-down SysTick timer 
– One watchdog timer 
– One window watchdog timer 

 Analog Peripheral 

– One 12-bit, up to 16-ch 5MSPS SAR ADC 
– Two 12-bit, 1MSPS DAC 

– Two rail-to-rail comparators 
– Up to three operational amplifiers 
– Built-in internal reference voltage 

 Cryptography Accelerator 

– ECC-192, 256 
– AES-128, 192, 256 / DES / 3DES 
– SHA-160, 224, 256, 384, 512 / HMAC 
– Random number generator 

 

 Communication Interface 

– Up to 6 UART interfaces, including LIN and 
IrDA interfaces 

– Up to 3 ISO-7816-3 interfaces, which support 
full duplex UART mode 

– Three I
2
C interfaces with SMBus/PMBus (Up 

to 3.4 Mbps) 
– One SPI Flash interface (Up to 96 Mbps) 

supports quad mode and eXecute-In-Place 

– One Quad-SPI interface (Up to 48 MB/s) 
– Up to 4 SPI/I

2
S interfaces (SPI up to 96 Mbps, 

I
2
S up to 6 Mbps) 

– One I
2
S interface (Up to 12 Mbps) 

– Two configurable USCI interfaces for UART / 
SPI / I

2
C 

– Two CAN 2.0B interfaces (Up to 1 Mbps) 
– Two Secure Digital Host Controllers (Up to 48 

Mbps) 

 Control Interface 

– Up to two quadrature encoder interfaces 
– Two 24-bit, 3-ch input capture timer/counter 

units 

 Advanced Connectivity 

– USB 2.0 high speed device/host/OTG 
controller with on-chip PHY 

– USB 2.0 full speed device/host/OTG controller 
with on-chip PHY 

– 10/100 Ethernet MAC with RMII 

 Operating Characteristic 

– Voltage range: 1.8V to 3.6V 
– Temperature range: -40°C to +105°C 
– ESD HBM 2KV 

 Voltage Adjustable Interface 

– Up to six I/O ports support VAI with supply 
VDDIO from 1.8V to 3.6V 

 Up to 115 I/O pins with interrupt 
capability 

– Up to 84 5V-tolerant I/O pins 

 96-bit Unique ID (UID) 

 128-bit Unique Customer ID (UCID) 

 

LQFP48 (7x7 mm) 

LQFP64 (7x7 mm) 

LQFP128 (14x14 mm) 

LQFP144 (20x20 mm) 

QFN33 (5x5 mm) 
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3 FEATURES (M487KMCAN) 

 Core 

– Up to 192 MHz ARM®  Cortex® -M4F delivering 
1.25 DMIPS per MHz 

– DSP instruction set 
– Memory Protection Unit (MPU) 

 Memories 

– 2.5 MB Flash memory 
– 160 KB SRAM, including 32 KB cache 
– Use Condition One: total 2.5 MB zero wait 

Flash and 128 KB SRAM 

– Use Condition Two: total 512 KB zero wait 
Flash, 2 MB non-zero wait Flash, and 160 KB 
SRAM 

– 4 KB Secure Protection ROM 

– 8 KB Key Protection ROM 
– 3 KB One-Time-Programmable ROM 

 Cyclic Redundancy Calculation Unit 

 16-channel Peripheral DMA Controller 

 External Bus Interface 

– LCD parallel interface, i80 mode 

 Clock 

– 4 to 24 MHz crystal oscillator 
– 32 kHz crystal oscillator for RTC 
– Internal 12 MHz RC oscillator 

– Internal 10 kHz RC oscillator 
– Internal PLL up to 480 MHz 

 RTC 

– 80 bytes of battery-powered backup registers 

– Up to six tamper detection pins 

 Power Management 

– Active: 185 μA/MHz at 25°C/3.3V (peripheral 

off) 

 Timer & PWM 

– Four 32-bit timers, each supports up to 2 PWM 
(Total 8 PWM) 

– Twelve Enhanced PWM with twelve 16-bit 
timers 

– Twelve Basic PWM with two 16-bit timers 
– One 24-bit count-down SysTick timer 
– One watchdog timer 
– One window watchdog timer 

 Analog Peripheral 

– One 12-bit, up to 16-ch 5MSPS SAR ADC 
– Two 12-bit, 1MSPS DAC 

– Two rail-to-rail comparators 
– Up to three operational amplifiers 
– Built-in internal reference voltage 

 Cryptography Accelerator 

– ECC-192, 256 
– AES-128, 192, 256 / DES / 3DES 
– SHA-160, 224, 256, 384, 512 / HMAC 
– Random number generator 

 

 Communication Interface 

– Up to 6 UART interfaces, including LIN and 
IrDA interfaces 

– Up to 3 ISO-7816-3 interfaces, which support 
full duplex UART mode 

– Three I
2
C interfaces with SMBus/PMBus (Up 

to 3.4 Mbps) 
– One Quad-SPI interface (Up to 48 MB/s) 

– Up to 4 SPI/I
2
S interfaces (SPI up to 96 Mbps, 

I
2
S up to 6 Mbps) 

– One I
2
S interface (Up to 12 Mbps) 

– Two configurable USCI interfaces for UART / 
SPI / I

2
C 

– Two CAN 2.0B interfaces (Up to 1 Mbps) 
– Two Secure Digital Host Controllers (Up to 48 

Mbps) 

 Control Interface 

– Up to two quadrature encoder interfaces 
– Two 24-bit, 3-ch input capture timer/counter 

units 

 Advanced Connectivity 

– USB 2.0 high speed device/host/OTG 
controller with on-chip PHY 

– USB 2.0 full speed device/host/OTG controller 
with on-chip PHY 

– 10/100 Ethernet MAC with RMII 

 Operating Characteristic 

– Voltage range: 1.8V to 3.6V 
– Temperature range: -40°C to +85°C 
– ESD HBM 2KV 

 Voltage Adjustable Interface 

– Up to six I/O ports support VAI with supply 
VDDIO from 1.8V to 3.6V 

 Up to 100 I/O pins with interrupt 
capability 

 96-bit Unique ID (UID) 

 128-bit Unique Customer ID (UCID) 

LQFP128 (14x14 mm) 
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4 FEATURES 
(M48XXGCAE/M48XXE8AE) 

 Core 

– Up to 192 MHz ARM®  Cortex® -M4F delivering 
1.25 DMIPS per MHz 

– DSP instruction set 
– Memory Protection Unit (MPU) 

 Memories 

– 256 KB Flash memory 

– 128 KB SRAM 
– Four eXecute-Only-Memory (XOM) regions 
– 8 KB Key Protection ROM 
– 2 KB One-Time-Programmable ROM 

 Cyclic Redundancy Calculation Unit 

 16-channel Peripheral DMA Controller 

 External Bus Interface 

– LCD parallel interface, i80 mode 

 Clock 

– 4 to 24 MHz crystal oscillator 
– 32 kHz crystal oscillator for RTC 
– Internal 48 MHz RC oscillator (X-less USB) 
– Internal 12 MHz RC oscillator 

– Internal 10 kHz RC oscillator 
– Internal PLL up to 480 MHz 

 RTC 

– Independent VBAT power pin 
– 20 bytes of battery-powered backup registers 

– Up to six temper detection pins 

 Power Management 

– Active: 130 μA/MHz at 25°C/3.3V (peripheral 

off) 
– Deep power-down: <1 μA 

– VBAT for RTC: <1 μA 

 Timer & PWM 

– Four 32-bit timers, each supports up to 2 PWM 
(Total 8 PWM) 

– Twelve Enhanced PWM with twelve 16-bit 
timers 

– Twelve Basic PWM with two 16-bit timers 
– One 24-bit count-down SysTick timer 

– One watchdog timer 
– One window watchdog timer 

 Analog Peripheral 

– Two 12-bit, up to 24-ch 5MSPS SAR ADC 
– One 12-bit, 1MSPS DAC 
– Two rail-to-rail comparators 
– Built-in internal reference voltage 

 Cryptography Accelerator 

– ECC-256 
– AES-128, 192, 256 
– SHA-256 / HMAC 

– True Random number generator 

 

 Communication Interface 

– Up to 8 UART interfaces, including LIN and 
IrDA interfaces 

– One ISO-816-3 interface, which supports full 
duplex UART mode 

– Three I
2
C interfaces with SMBus/PMBus (Up 

to 3.4 Mbps) 

– Two Quad-SPI interface (Up to 48 MB/s) 
– Up to 3 SPI/I

2
S interfaces (SPI up to 96 Mbps, 

I
2
S up to 6 Mbps) 

– One I
2
S interface (Up to 12 Mbps) 

– Up to three CAN 2.0B interfaces (Up to 1 
Mbps) 

– One Secure Digital Host Controllers (Up to 48 
Mbps) 

 Control Interface 

– Up to two quadrature encoder interfaces 
– Two 24-bit, 3-ch input capture timer/counter 

units 

 Digital Camera Interface 

– CCIR601/CCIR656 camera interface 

 Advanced Connectivity 

– USB 2.0 full speed device/host/OTG controller 
with on-chip PHY, which supports crystal-less 
in device mode 

 Operating Characteristic 

– Voltage range: 1.8V to 3.6V 
– Temperature range: -40°C to +105°C 
– ESD HBM 4KV 

 Voltage Adjustable Interface 

– Up to six I/O ports support VAI with supply 
VDDIO from 1.8V to 3.6V 

 Up to 115 I/O pins with interrupt 
capability 

– Up to 84 5V-tolerant I/O pins 

 96-bit Unique ID (UID) 

 128-bit Unique Customer ID (UCID) 

 IEC-60730 Class B Compliance 

 

LQFP48 (7x7 mm) 

LQFP64 (7x7 mm) 

LQFP128 (14x14 mm) 

QFN33 (5x5 mm) 
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5 BLOCK DIAGRAM 

 M48xxIDAE 5.1

 

 

 M487KMCAN 5.2
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 M48xxGCAE / M48xxE8AE 5.3
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6 PARTS INFORMATION 

 Package Type 6.1

Part No. QFN33 LQFP48 LQFP64 LQFP128 LQFP144 

M481 

M481ZGCAE 

M481ZIDAE 

M481ZE8AE 

M481LGCAE 

M481LIDAE 

M481LE8AE 

M481SGCAE 

M481SIDAE 

M481SE8AE 

M481SGCAE2A 

  

M482 

M482ZGCAE 

M482ZIDAE 

M482ZE8AE 

M482LGCAE 

M482LIDAE 

M482LE8AE 

M482SGCAE 

M482SIDAE 

M482SE8AE 

M482KGCAE 

M482KIDAE  

M483 
  

M483SGCAE 

M483SIDAE 

M483SE8AE 

M483SGCAE2A 

M483KGCAE 

M483KIDAE 

M483KGCAE2A 
 

M484   
M484SIDAE 

M484SIDAE2U 
M484KIDAE  

M485 M485ZIDAE M485LIDAE M485SIDAE M485KIDAE 
 

M487 
  

M487SIDAE 
M487KIDAE 

M487KMCAN 
M487JIDAE 
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 M481 Base Series (M481xIDAE) 6.2

PART NUMBER 
M481 

ZIDAE LIDAE SIDAE 

Flash (KB) 512 

SRAM (KB) 160  (include 32 KB cache for XIP) 

ISP Loader ROM (KB) 4 

I/O 26 41 52 

32-bit Timer 4 

Peripheral DMA 16 

Tamper - - 1 

C
o

n
n

e
c
ti

v
it

y
 

LPUART 6 

ISO-7816 3 

SPI Master 1 (Support XIP) 

Quad SPI 1 

SPI/I
2
S 3 3 4 

I
2
S 1 

I
2
C 3 

USCI 2 

CAN - 

LIN 2 

SDHC 1 2 2 

16-bit PWM 24 

QEI 1 2 2 

ECAP - 1 1 

USB 2.0 FS OTG - 

USB 2.0 HS OTG - 

12-bit ADC 10 12 16 

12-bit DAC 2 

Analog Comparator 2 

Operational Amplifier 1 2 2 

Ethernet - 

Cryptography - 

External Bus 
Interface 

- √ √ 

Package QFN 32 LQFP 48 LQFP 64 
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 M481 Base Series (M481xGCAE / M481xE8AE) 6.3

PART NUMBER 
M481 

ZE8AE ZGCAE LE8AE LGCAE SE8AE SGCAE SGCAE2A 

Flash (KB) 
(Support XOM) 

128 256 128 256 128 256 256 

SRAM (KB) 64 128 64 128 64 128 128 

ISP Loader ROM (KB) 4 

I/O 26 41 52 52 

32-bit Timer 4 

Peripheral DMA 16 

Tamper - - 1 1 

C
o

n
n

e
c
ti

v
it

y
 

LPUART 8 

ISO-7816 1 

SPI Master - 

Quad SPI 2 

SPI/I
2
S 2 3 3 3 

I
2
S 1 

I
2
C 3 

USCI - 

CAN - 

LIN 2 

SDHC 1 

16-bit PWM 24 

QEI 1 2 2 2 

ECAP - 1 1 1 

USB 2.0 FS OTG - 

USB 2.0 HS OTG - 

12-bit ADC 10 12 16 8+8 

12-bit DAC 1 

Analog Comparator 2 

Operational Amplifier - 

Ethernet - 

Cryptography AES-256 

TRNG √ 

External Bus Interface - √ √ √ 

Camera Interface - - √ √ 

Package QFN33 LQFP 48 LQFP 64 LQFP 64 
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 M482 USB FS OTG Series (M482xIDAE) 6.4

PART NUMBER 
M482 

ZIDAE LIDAE SIDAE KIDAE 

Flash (KB) 512 

SRAM (KB) 160 (include 32 KB cache for XIP) 

ISP Loader ROM (KB) 4 

I/O 26 41 52 100 

32-bit Timer 4 

Peripheral DMA 16 

Tamper - - 1 6 

C
o

n
n

e
c
ti

v
it

y
 

LPUART 6 

ISO-7816 3 

SPI Master 1 (Support XIP) 

Quad SPI 1 

SPI/I
2
S 3 3 4 4 

I
2
S 1 

I
2
C 3 

USCI 2 

CAN - 

LIN 2 

SDHC 2 

16-bit PWM 24 

QEI 1 2 2 2 

ECAP - 1 1 2 

USB 2.0 FS OTG √ 

USB 2.0 HS OTG - 

12-bit ADC 10 12 16 16 

12-bit DAC 2 

Analog Comparator 2 

Operational Amplifier 1 2 2 3 

Ethernet - 

Cryptography - 

External Bus Interface - √ √ √ 

Package QFN33 LQFP 48 LQFP 64 LQFP 128 
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 M482 USB FS OTG Series (M482xGCAE / M482xE8AE) 6.6

PART NUMBER 
M482 

ZE8AE ZGCAE LE8AE LGCAE SE8AE SGCAE KGCAE 

Flash (KB) 
(Support XOM) 

128 256 128 256 128 256 256 

SRAM (KB) 64 128 64 128 64 128 128 

ISP Loader ROM (KB) 4 

I/O 26 41 52 100 

32-bit Timer 4 

Peripheral DMA 16 

Tamper - - 1 6 

C
o

n
n

e
c
ti

v
it

y
 

LPUART 8 

ISO-7816 1 

SPI Master - 

Quad SPI 2 

SPI/I
2
S 2 3 3 3 

I
2
S 1 

I
2
C 3 

USCI - 

CAN - 

LIN 2 

SDHC 1 

16-bit PWM 24 

QEI 1 2 2 2 

ECAP - 1 1 2 

USB 2.0 FS OTG √ (Crystal-less) 

USB 2.0 HS OTG - 

12-bit ADC 10 12 16 16 

12-bit DAC 1 

Analog Comparator 2 

Operational Amplifier - 

Ethernet - 

Cryptography AES-256 

TRNG √ 

External Bus Interface - √ √ √ 

Camera Interface - - √ √ 

Package QFN33 LQFP 48 LQFP 64 LQFP 128 
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 M483 CAN Series (M483xIDAE) 6.7

PART NUMBER 
M483 

SIDAE KIDAE 

Flash (KB) 512 

SRAM (KB) 160 (include 32 KB cache for XIP) 

ISP Loader ROM (KB) 4 

I/O 44 100 

32-bit Timer 4 

Peripheral DMA 16 

Tamper 1 6 

C
o

n
n

e
c
ti

v
it

y
 

LPUART 6 

ISO-7816 3 

SPI Master 1 

Quad SPI 1 

SPI/I
2
S 4 

I
2
S 1 

I
2
C 3 

USCI 2 

CAN 2 

LIN 2 

SDHC 2 

16-bit PWM 24 

QEI 2 

ECAP 1 2 

USB 2.0 FS OTG - √ 

USB 2.0 HS OTG √ 

12-bit ADC 16 

12-bit DAC 2 

Analog Comparator 2 

Operational Amplifier 2 3 

Ethernet - 

Cryptography - 

External Bus 
Interface 

√ 

Package LQFP 64 LQFP 128 
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 M483 CAN Series (M483xGCAE / M483xE8AE) 6.9

PART NUMBER 
M483 

SE8AE SGCAE SGCAE2A KGCAE KGCAE2A 

Flash (KB) 
(Support XOM) 

128 256 256 256 

SRAM (KB) 64 128 128 128 

ISP Loader ROM (KB) 4 

I/O 52 52 100 

32-bit Timer 4 

Peripheral DMA 16 

Tamper 1 1 6 

C
o

n
n

e
c
ti

v
it

y
 

LPUART 8 

ISO-7816 1 

SPI Master - 

Quad SPI 2 

SPI/I
2
S 3 

I
2
S 1 

I
2
C 3 

USCI - 

CAN 2 2 3 

LIN 2 

SDHC 1 

16-bit PWM 24 

QEI 2 

ECAP 1 1 2 

USB 2.0 FS OTG √ (Crystal-less) 

USB 2.0 HS OTG - 

12-bit ADC 16 8+8 16 16+8 

12-bit DAC 1 

Analog Comparator 2 

Operational Amplifier - 

Ethernet - 

Cryptography AES-256 

TRNG √ 

External Bus 
Interface 

√ 

Camera Interface √ 

Package LQFP 64 LQFP 64 LQFP 128 
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 M484 USB HS OTG Series (M484xIDAE) 6.10

PART NUMBER 
M484 

SIDAE SIDAE2U KIDAE 

Flash (KB) 512 

SRAM (KB) 160 (include 32 KB cache for XIP) 

ISP Loader ROM (KB) 4 

I/O 44 44 100 

32-bit Timer 4 

Peripheral DMA 16 

Tamper 1 1 6 

C
o

n
n

e
c
ti

v
it

y
 

LPUART 6 

ISO-7816 3 

SPI Master 1 

Quad SPI 1 

SPI/I
2
S 4 

I
2
S 1 

I
2
C 3 

USCI 2 

CAN - 

LIN 2 

SDHC 2 

16-bit PWM 24 

QEI 2 

ECAP 1 1 2 

USB 2.0 FS OTG - √ √ 

USB 2.0 HS OTG √ 

12-bit ADC 16 

12-bit DAC 2 

Analog Comparator 2 

Operational Amplifier 2 2 3 

Ethernet - 

Cryptography - 

External Bus 
Interface 

√ 

Package LQFP 64 LQFP 64 LQFP 128 
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 M485 Crypto Series 6.11

PART NUMBER 
M485 

ZIDAE LIDAE SIDAE KIDAE 

Flash (KB) 512 

SRAM (KB) 160 

ISP Loader ROM (KB) 4 

I/O 26 41 44 100 

32-bit Timer 4 

Peripheral DMA 16 

Tamper - - 1 6 

C
o

n
n

e
c
ti

v
it

y
 

LPUART 6 

ISO-7816 3 

SPI Master 1 

Quad SPI 1 

SPI/I
2
S 3 3 4 4 

I
2
S 1 

I
2
C 3 

USCI 2 

CAN - 

LIN 2 

SDHC 1 2 2 2 

16-bit PWM 24 

QEI 1 2 2 2 

ECAP - 1 1 2 

USB 2.0 FS OTG √ √ - √ 

USB 2.0 HS OTG - - √ √ 

12-bit ADC 10 12 16 16 

12-bit DAC 2 

Analog Comparator 2 

Operational Amplifier 1 2 2 3 

Ethernet - 

Cryptography √ 

External Bus 
Interface 

- √ √ √ 

Package QFN33 LQFP 48 LQFP 64 LQFP 128 
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 M487 Ethernet Series 6.12

PART NUMBER 
M487 

SIDAE KIDAE JIDAE KMCAN 

Flash (KB) 512 2560 

SRAM (KB) 160 128 

ISP Loader ROM (KB) 4 

I/O 44 100 114 94 

32-bit Timer 4 

Peripheral DMA 16 

Tamper 1 6 6 6 

C
o

n
n

e
c
ti

v
it

y
 

LPUART 6 

ISO-7816 3 

SPI Master 1 - 

Quad SPI 1 

SPI/I
2
S 4 

I
2
S 1 

I
2
C 3 

USCI 2 

CAN 2 

LIN 2 

SDHC 2 

16-bit PWM 24 

QEI 2 

ECAP 1 2 2 2 

USB 2.0 FS OTG - √ √ √ 

USB 2.0 HS OTG √ 

12-bit ADC 16 

12-bit DAC 2 

Analog Comparator 2 

Operational Amplifier 2 3 3 3 

Ethernet √ 

Cryptography √ 

External Bus 
Interface 

√ 

Package LQFP 64 LQFP 128 LQFP 144 LQFP 128 
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 Naming Rule 6.13

M4 81 Z G D A E 

Core Series Package Flash Size SRAM Size Revision Temperature 

Cortex®-

M4F 
81: Base 

82: USB FS 

83: CAN 

84: USB HS 

85: Crypto 

87: Ethernet 

Z: QFN33 

(5x5 mm) 

L: LQFP48 

(7x7 mm) 

C: WLCSP 

S: LQFP64 

(7x7 mm) 

O: QFN88 

(10x10 mm) 

V: LQFP100 

(14x14 mm) 

K: LQFP128 

(14x14 mm) 

J: LQFP144 

(20x20 mm) 

A: 8 KB 

B: 16 KB 

C: 32 KB 

D: 64 KB 

E: 128 KB 

F: 192 KB 

G: 256 KB 

H: 384 KB 

I: 512 KB 

M: 2560 KB 

1: 4 KB 

2: 8 KB 

3: 16 KB 

4: 20 KB 

5: 24 KB 

6: 32 KB 

7: 48 KB 

8: 64 KB 

9: 80 KB 

A: 96 KB 

B: 112 KB 

C: 128 KB 

D: 160 KB 

 E:-40°C ~ 105°C 

N:-40°C ~ 85°C 
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7 PIN CONFIGURATION 

 QFN-33 Pin Diagram 7.1

Corresponding Part Number: M481ZE8AE, M481ZGCAE, M481ZIDAE, M482ZE8AE, M482ZGCAE, 
M482ZIDAE, M485ZIDAE 
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 LQFP-48 Pin Diagram (0/1 USB FS) 7.2

Corresponding Part Number: M481LE8AE, M481LGCAE, M481LIDAE, M482LE8AE, M482LGCAE, 
M482LIDAE, M485LIDAE 
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 LQFP-64 Pin Diagram (0/1 USB FS) 7.3

Corresponding Part Number: M481SIDAE, M482SIDAE 

LQFP64
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 LQFP-64 Pin Diagram (0/1 USB FS with VBAT) 7.4

Corresponding Part Number: M481SE8AE, M481SGCAE, M481SGCAE2A, M482SE8AE, 
M482SGCAE, M483SE8AE, M483SGCAE, M483SGCAE2A 
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 LQFP-64 Pin Diagram (1 USB HS) 7.5

Corresponding Part Number: M483SIDAE, M484SIDAE, M485SIDAE, M487SIDAE 
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 LQFP-64 Pin Diagram (USB FS + USB HS) 7.6

Corresponding Part Number: M484SIDAE2U 
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 LQFP-128 Pin Diagram (1 USB FS) 7.7

Corresponding Part Number: M482KIDAE 

LQFP128
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 LQFP-128 Pin Diagram (1 USB FS with VBAT) 7.8

Corresponding Part Number: M483KGCAE, M483KGCAE2A 
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 LQFP-128 Pin Diagram (USB FS + USB HS) 7.9

Corresponding Part Number: M483KIDAE, M484KIDAE, M485KIDAE, M487KIDAE 
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 LQFP-128 Pin Diagram (2M SPI Flash + USB FS + USB HS) 7.10

Corresponding Part Number: M487KMCAN 
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 LQFP-144 Pin Diagram 7.11

Corresponding Part Number: M487JIDAE 

LQFP144

1 2 3 4 5 6 7 8 9 1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

72

71

70

69

68

67

66

65

64

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

1
0

8

1
0

7

1
0

6

1
0

5

1
0

4

1
0

3

1
0

2

1
0

1

1
0

0

9
9

9
8

9
7

9
6

9
5

9
4

9
3

9
2

9
1

9
0

8
9

8
8

8
7

8
6

8
5

8
4

8
3

8
2

8
1

8
0

7
9

7
8

7
7

7
6

7
5

7
4

7
3

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

P
B

.5

P
B

.4

P
B

.3

P
B

.2

P
C

.1
2

P
C

.1
1

P
C

.1
0

P
C

.9

P
B

.1

P
B

.0

V
S

S

V
D

D

P
A

.1
1

P
A

.1
0

P
A

.9

P
A

.8

P
C

.1
3

P
D

.1
2

P
D

.1
1

P
D

.1
0

V
S

S

V
D

D

P
G

.0

P
G

.1

P
G

.2

P
G

.3

P
G

.4

P
F

.1
1

P
F

.1
0

P
F

.9

P
F

.8

P
F

.7

P
F

.6

V
B

A
T

P
F

.5

P
F

.4

nRESET

PE.15

PE.14

VDDIO

PA.0

PA.1

PA.2

PA.3

PA.4

PA.5

LDO_CAP

VDD

VSS

PA.6

PA.7

PC.6

PC.7

PC.8

PE.13

PE.12

PE.11

PE.10

PE.9

PE.8

VDD

VSS

PF.2

PF.3

PH.7

PH.6

PH.5

PH.4

PH.3

PH.2

PH.1

PH.0

H
S

U
S

B
_

ID

H
S

U
S

B
_

V
D

D
1

2
_

C
A

P

H
S

U
S

B
_

D
+

H
S

U
S

B
_

V
S

S

H
S

U
S

B
_

D
-

H
S

U
S

B
_

V
B

U
S

H
S

U
S

B
_

V
D

D
3

3

H
S

U
S

B
_

V
R

E
S

P
A

.1
5

P
A

.1
4

P
A

.1
3

P
A

.1
2

P
D

.1
3

P
D

.0

P
D

.1

P
D

.2

P
D

.3

P
G

.1
5

P
G

.1
4

P
G

.1
3

P
G

.1
2

P
G

.1
1

P
G

.1
0

P
G

.9

V
D

D

V
S

S

P
C

.0

P
C

.1

P
C

.2

P
C

.3

P
C

.4

P
C

.5

P
D

.8

P
D

.9

P
F

.1

P
F

.0

PE.7

PE.6

PE.5

PE.4

PE.3

PE.2

VSS

VDD

PE.1

PE.0

PH.8

PH.9

PH.10

PH.11

PD.14

PG.5

PG.6

PG.7

PG.8

VSS

LDO_CAP

VDD

PC.14

PB.15

PB.14

PB.13

PB.12

AVDD

VREF

AVSS

PB.11

PB.10

PB.9

PB.8

PB.7

PB.6

VDDIO power domain

 

 

 

  



 M480 

 

Jan. 2020  Rev 3.00 Page 30 of 36 

N
U

M
IC

R
O
®
 M

4
8
0
 P

R
O

D
U

C
T

 B
R

IE
F

 

8 PACKAGE DIMENSIONS 

 QFN 33L (5x5x0.8 mm3 Pitch 0.5 mm) 8.1
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 LQFP 48L (7x7x1.4 mm3 Footprint 2.0mm) 8.2
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 LQFP 64L (7x7x1.4 mm3 footprint 2.0 mm) 8.3
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 LQFP 128L (14x14x1.4 mm3 footprint 2.0 mm) 8.4
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 LQFP 144L (20x20x1.4 mm3 footprint 2.0 mm) 8.5
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9 UTILITIES 

 Programmer and Debugger 9.1

Nu-Link Basic hardware programmer/debugger 

Nu-Link-Pro Advance hardware programmer/debugger with programming counter 

Nu-Link2 
Multi-functional hardware programmer/debugger which support high-speed USB 
2.0 

Nu-Trace Nu-Trace supports all of Nu-Link2’s features plus ETM trace function (4-bit data). 

Nu-Link-Gang 
Standalone hardware programmer which supports up to four chips programming in 
mass production. 

ISP Tool 

Software programming tool for In-System Programming. Supported interface 
includes UART and USB 

https://www.nuvoton.com/hq/support/tool-and-software/software/programmer/ 

ICP Tool 

Software programming tool for In-Chip Programming, supported Nu-LinkX 
hardware programmer. 

https://www.nuvoton.com/hq/support/tool-and-software/software/programmer/ 

 

 Development Environment 9.2

https://www.nuvoton.com/hq/support/tool-and-software/software/development-tool/ 

Supported IDE 
Keil

®
 MDK, IAR Embedded Workbench, NuEclipse (GCC) 

https://www.nuvoton.com/hq/support/tool-and-software/software/ 

Software Package Board Support Package (BSP), Sample Code 

Configure Software 
NuTool PinConfig, NuTool PinView, NuTool ClockConfig, NuConsole, GUI Builder 

https://www.nuvoton.com/hq/support/tool-and-software/software/development-tool/ 

Real Time OS Arm
®
 Mbed

®
 OS, FreeRTOS, Amazon FreeRTOS, AliOS Things 

Graphic Library emWin (embedded graphics library) 

 

 Development Board 9.3

Part No. Description 

NK-BEDM487 Development board of NuMicro
®
 M480 series. 

NK-BEDM487D Development board of NuMicro
®
 M480 series. The daughter board provides 

additional LCD display for GUI development with emWin. 

NK-BEDM487E 
Development board of NuMicro

®
 M480 series. Different from NK-BEDM487, NK-

BEDM487E supports Embedded Trace Macrocell (ETM) facilities but removes the 
RJ-45 and external components. 
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10 REVISION HISTORY 

Date Revision Description 

2017.08.01 1.00 Initial version. 

2019.02.01 2.00 Added new parts M48xxGCAE information. 

2020.01.21 3.00 Added new parts M487KMCAN information. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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. 


	1 General Description
	2 Features (M48xxIDAE)
	3 Features (M487KMCAN)
	4 Features (M48xxGCAE/M48xxe8ae)
	5 Block Diagram
	5.1 M48xxIDAE
	5.2 M487KMCAN
	5.3 M48xxGCAE / M48xxE8AE

	6 Parts Information
	6.1 Package Type
	6.2 M481 Base Series (M481xIDAE)
	6.3 M481 Base Series (M481xGCAE / M481xE8AE)
	6.4 M482 USB FS OTG Series (M482xIDAE)
	6.5
	6.6 M482 USB FS OTG Series (M482xGCAE / M482xE8AE)
	6.7 M483 CAN Series (M483xIDAE)
	6.8
	6.9 M483 CAN Series (M483xGCAE / M483xE8AE)
	6.10 M484 USB HS OTG Series (M484xIDAE)
	6.11 M485 Crypto Series
	6.12 M487 Ethernet Series
	6.13 Naming Rule

	7 Pin Configuration
	7.1 QFN-33 Pin Diagram
	7.2
	7.2 LQFP-48 Pin Diagram (0/1 USB FS)
	7.3 LQFP-64 Pin Diagram (0/1 USB FS)
	7.4 LQFP-64 Pin Diagram (0/1 USB FS with VBAT)
	7.5 LQFP-64 Pin Diagram (1 USB HS)
	7.6 LQFP-64 Pin Diagram (USB FS + USB HS)
	7.7 LQFP-128 Pin Diagram (1 USB FS)
	7.8 LQFP-128 Pin Diagram (1 USB FS with VBAT)
	7.9  LQFP-128 Pin Diagram (USB FS + USB HS)
	7.10 LQFP-128 Pin Diagram (2M SPI Flash + USB FS + USB HS)
	7.11 LQFP-144 Pin Diagram

	8 Package Dimensions
	8.1 QFN 33L (5x5x0.8 mm3 Pitch 0.5 mm)
	8.2 LQFP 48L (7x7x1.4 mm3 Footprint 2.0mm)
	8.3 LQFP 64L (7x7x1.4 mm3 footprint 2.0 mm)
	8.4 LQFP 128L (14x14x1.4 mm3 footprint 2.0 mm)
	8.5 LQFP 144L (20x20x1.4 mm3 footprint 2.0 mm)

	9 Utilities
	9.1 Programmer and Debugger
	9.2 Development Environment
	9.3 Development Board

	10 Revision History

