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Time Topic Speaker

13:30 – 13:40
新唐科技公司簡介

黃日安微控制器行銷應用處處長
微控制器產業趨勢與 NuMicro® 微控制器平台介紹

13:40 – 14:15

工控與車用微控制器平台

NuMicro® 8051 工控 MCU 平台 – MS51 系列

王榆甄行銷應用處產品經理
NuMicro® M0 工控 MCU 平台 – M031 / M032 系列

NuMicro® 低功耗 5V MCU 平台 – ML51 / M251 / M252 系列

NuMicro® 低功耗觸控與 LCD 顯示 MCU 平台 – ML54 / ML56 / M254 / M256 系列

14:15 – 14:25 NuMicro® M4 高效能工控 MCU – M480 系列 林凡耘行銷應用處產品經理

14:25 – 14:35 NuMicro® 車用 MCU 平台 – NUC131U / M0A21 / M0A23 系列 陳世豪行銷應用處副處長

14:35 – 14:45 NuMicro® GUI 平台與人機互動介面解決方案 吳奇峯行銷應用處技術經理

14:45 – 14:55 NuMicro® 開發平台 – Development Board / BSP / IDE / Software Tool / Debugger & programmer
邱達進行銷應用處技術經理
林昌宏行銷應用處高級工程師
黃俊豪行銷應用處高級工程師

14:55 – 15:40 茶歇

15:40 – 15:50 智慧物聯網趨勢介紹

陳世豪行銷應用處副處長
15:50 – 16:10

智慧工業物聯網方案

完整的雲端平台支援

物聯網感測節點解決方案

物聯網閘道器解決方案

16:10 – 16:30
物聯網資安解決方案

凌立民應用事業群資深技術經理
物聯網連線解決方案

16:30 – 16:40 小結與抽獎 陳世豪行銷應用處副處長
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- 新唐科技公司願景 -

以綠色半導體技

術豐富人類生活

的隱形冠軍

命名

新唐科技(Nuvoton Technology Corporation)的英文名：Nuvoton是
「Nuvo」與「Ton」兩個字的組合。「Nuvo」在法文發音中與新

(Nouveau)發音相近；「Ton」在英文發音中與唐朝的唐(Tang)發音
相近。而唐朝為中國史上最興盛的朝代之一，在國際文化交流、
經濟貿易、科技創新上皆有輝煌的成就，使它成為世界的中心。

新唐科技將秉持卓越發展之創新精神、緊密結合之客戶關係，
以及彙集凝聚全球人才，致力於實踐新唐願景 – Joy of innovation，

同時也象徵了新唐科技欲在IC產業開創全新大唐盛世的精神。

3



Nuvoton at a glance

2008年7月1日由華邦電子邏輯產品事業分割設立

 跨國研發團隊及技術支援

 擁有超過700個 IP之研發能量

 研發費用佔營收比例超過25%

 長久經營之良好客戶與策略夥伴關係
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資本額

• 28億7仟5佰萬元

IPO

• September 27th, 2010 (Taiwan Stock Exchange, TSE: 4919)



Global Presence
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新唐科技股份有限公司 *總部

• Location: Hsinchu Science Park, Taiwan 

Nuvoton Tech. Corp. America (NTCA)

• Location: San Jose. CA,U.S.A.

Nuvoton Tech. Israel Ltd. (NTIL)

• Location: Herzlia, Israel

Nuvoton Tech. Singapore Pte. Ltd (NTSPL)

• Location: Singapore

Nuvoton Tech. India Private (NTID)

• Location: Bangalore, Karnataka,  India

芯唐电子科技(上海) /芯唐电子科技(深圳) /芯唐电子科技(香港)

• Location:上海 /深圳 /香港

Nuvoton Tech. Korea Limited (NTKL)

• Location: Seoul, South Korea

Nuvoton Technology Corporation Japan(NTCJ)

Miraxia Edge Technology Corporation (METC)

Atfields Manufacturing Technology Corporation (AMTC)

• Location: Japan



MCU產業趨勢

 無所不在的MCU ， CAGR 7~8%

 應用與核心技術需求

。功耗持續下降

。計算力的增強

。安全性的提升

 新唐科技持續創新，推出多樣微控制器平台。產品線廣度包括
8051、Cortex-M0、Cortex-M23、 Cortex-M4、Arm9 核心。更
提供完整的軟體、硬體、韌體開發環境，有效地協助客戶加速
產品研發與量產。
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Cortex®  M4

NuMicro® Portfolio & Timeline
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High Performance

Security

IoT

Comprehensive Platform

Industrial Control

Automotive

Industrial Control

GUI / HMI / AIoT

Low Power

Industrial Control

IoT Security

Low Power

8051

Arm 9TM

Cortex®  M0

Cortex®  M23



8051 Cortex® -M0 Cortex® -M4Cortex® -M23 Arm9™

NuMicro® Ecosystem 

Microcontroller Platform
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Development Platform

• Sample & Buy: Nuvoton Direct / TechDesign / DigiKey / Tmall
• Online Support: NuForum / Sales Support Mailbox / Online Chat
• Social Media & Knowledge Base: LinkedIn / Facebook / Twitter / WeChat
• Video Platform: YouTube Channel / Tencent Video Channel / bilibili

Digital Platform

Nuvoton.com
Product Information / Documents / Selection
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NuMicro® Ecosystem – Detailed View

NuMicro Microcontroller Platform

8051 / M0 / M23 / M4 / Arm9 based Microcontroller

BSP

MCU BSP / Linux BSP
Sample Code
NuCodeGen

Github / Gitlab / Gitee

Development Board

NuMaker Series / NuTiny Series

Debugger & Programmer

Nu-Link / Nu-Link-Pro / Nu-Link2-Pro
Nu-Link-Gang

PinView / PinConfig
/ ClockConfig

ICP Programming
ISP Programming

Software Tool

IDE

NuEclipse
IoT Platform

Android 
APP

iOS 
APP

Reference Design Platform

DALI 2 BMS HMI IIoT Gateway Thermostat …

GUI Platform



NuMicro® Presence in 60 Countries
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How to Select an MCU: Previous & Current

Previous

• Peripherals

• Number of Pins

• Memory

Current

• System Architecture

• Development Ecosystem

• Peripherals

• Number of Pins

• Memory
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Nuvoton’s Offering
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抗干擾
8kV ESD, 4kV EFT, 工規溫度

交期
優於各家微控制器廠商

工具
NuLink 系列 / NuTool 軟體

供貨週期
10年以上

技術支援
在地服務

品牌
Nuvoton – 微控制器領導廠商

周邊與規格
25年經驗

延伸性
8051 ➟M0➟M23➟M4➟Arm9

多樣開發環境
KEIL, IAR, NuEclipse

成本
品質卓越



工控與車用微控制器平台
Industrial Control & Automotive MCU Platform

Jenny

Oct 2020

• NuMicro® 8051 工控 MCU 平台 (MS51)

• NuMicro® M0 工控 MCU 平台 (M031 / M032)

• 低功耗 5V MCU 平台 (ML51 / M251 / M252)

• 低功耗觸控與 LCD 顯示 MCU 平台 (ML54 / ML56 / M254 / M256)

• NuMicro® M4 高效能工控 MCU 平台 (M480KM)

• NuMicro® 車用 MCU 平台 (NUC131U / M0A21 /M0A23)



 High Product Quality

。 Manufacture by tier-one foundry, package, and testing 
partners

 Extended Operating Temperature Range

。 From -40 to 85°C for all new micro processor products

。 From -40 to 105°C for all new microcontroller products

 Long Product Lifecycle

。 Full commitment to ensuring supply continuity and 
stability

 Rich Product Portfolio

。 Service extensive industrial segment demands

Nuvoton Industrial Grade Microcontrollers

14



Product Suggestion 
by Application

Arm9 Cortex-M4 Cortex-M23 Cortex-M0 8051

Smart Grid
• NUC980 

(Data Collection)

• M480
(Smart Circuit Breaker 
& Industrial Meter)

• M471/M451
(Smart Capacitor) 

• M2351/M2354 
(AMI 2.0 Smart Meter) 

• MS51
(Traditional Circuit 
Breaker)

Industrial 
Connectivity

• NUC980
(Ethernet & CAN) 

• M480
(Ethernet & CAN) 

• M2351/M2354  
(Security)

• M263 (CAN) 
• NUC131 (CAN) 

• MS51
(UART)

Industrial 
Automation

• N9H
(TFT-LCD) 

• M480
(Control) 

• M2351/M2354 
(Security) 

• M0A21(Control)
• M031(Control)
• M032(Control)
• NUC029 (Control) 

• MS51
(Control)

Smart Building
• NUC980 (Gateway & 

Fire Controller)
• N9H (TFT-LCD) 

• M480 
(Gateway & Fire 
Controller) 

• M2351 (Wireless 
Speaker, Security)

• M031BT (BLE 5.0)
• NDA102 (DALI) 

• ML51 
(Smoke Detector)

5V MCU
• M451
• M471

• M251
• M254
• M256

• M0A21
• NUC029, NUC121, 

NUC130, M051, Mini51

• MS51
• ML51

15

Nuvoton Industrial MCU Platform



工控與車用微控制器平台
Industrial Control & Automotive MCU Platform

Jenny

Oct 2020

• NuMicro® 8051 工控 MCU 平台 (MS51)

• NuMicro® M0 工控 MCU 平台 (M031 / M032)

• 低功耗 5V MCU 平台 (ML51 / M251 / M252)

• 低功耗觸控與 LCD 顯示 MCU 平台 (ML54 / ML56 / M254 / M256)

• NuMicro® M4 高效能工控 MCU 平台 (M480KM)

• NuMicro® 車用 MCU 平台 (NUC131U / M0A21 /M0A23)



8051 Cortex® -M0 Cortex® -M4Cortex® -M23 Arm9™

NuMicro® MCU Portfolio
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NuMicro® MS51 Series Features

18

System

• 1T 8051
• Core speed runs up to 24 MHz 
• Up to 32 KB Flash
• Up to 2 KB SRAM 
• High immunity (EFT 4.4 kV, ESD HBM 8 kV)

Analog

• Supports up to 15-ch of 12-bit ADC with DMA 
function

• ADC supports band-gap with±1 % precision within 
all temperature

Peripherals

• Up to 5 sets of UARTs

• 12 channels of 16-bit PWM supports 
complementary output and dead zone insertion

• GPIO provide high sink current (24mA)

Industrial Automation

Telematics

Smart House

Industrial Control

Smart Building

IIOT

90% OFF



True Wireless Stereo (TWS) Cradle Solution

MS51 Provides

• To detect the Lid and LED effect by GPIO

• Through 2 pogo pins to realize one-wire communication between BLE module

• Provide up to five sets of UARTs to connect with different kind of modules or sensors

• Support OTA function by BLE chip

AB156x BLE 
module

Battery Voltage

Lid / LED control

MS51I2C

GPIO

ADC

UART

EEPROM

VDD
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工控與車用微控制器平台
Industrial Control & Automotive MCU Platform

Jenny

Oct 2020

• NuMicro® 8051 工控 MCU 平台 (MS51)

• NuMicro® M0 工控 MCU 平台 (M031 / M032)

• 低功耗 5V MCU 平台 (ML51 / M251 / M252)

• 低功耗觸控與 LCD 顯示 MCU 平台 (ML54 / ML56 / M254 / M256)

• NuMicro® M4 高效能工控 MCU 平台 (M480KM)

• NuMicro® 車用 MCU 平台 (NUC131U / M0A21 /M0A23)



8051 Cortex® -M0 Cortex® -M4Cortex® -M23 Arm9™

NuMicro® MCU Portfolio
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M031 1.8V Series Portfolio
M032SIAAE M032KIAAE

512 / 96 M031SIAAE M031KIAAE

M032LG8AE M032SG8AE M032KG8AE

256 / 64 M031LG8AE M031SG8AE M031KG8AE

M032LG6AE M032SG6AE M032KG6AE

256 / 32 M031LG6AE M031SG6AE M031KG6AE

M032LE3AE M032SE3AE

128 / 16 M031LE3AE M031SE3AE

M032TD2AE M032LD2AE

64 / 8 M031TD2AE M031LD2AE M031SD2AE

M032FC1AE M032EC1AE M032TC1AE M032LC2AE

32 / 8 M031LC2AE M031SC2AE

32 / 4 M031FC1AE M031EC1AE M031TC1AE

16 / 2 M031FB0AE M031EB0AE M031TB0AE

Package TSSOP20 TSSOP28 QFN33 LQFP48 LQFP64 LQFP128

Flash /SRAM 
(Kbytes)

 Highly integration

。 72MHz Arm® Cortex®-M0

。 Up to 512 KB Flash and 96 
KB SRAM

。 Package from TSSOP20 to 
LQFP128

 Robust

。 HIRC with frequency drift 
over temperature ± 2 % 
from -40 to 105°C

。 EFT 4.4KV, ESD HBM 6 kV

 Simple

。 Full product series pin 
compatible

。 Free-to-use Keil MDK, 
NuEclipse.
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NuMicro® M031/M032 Series Features
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System
• 32-bit Arm® Cortex®-M0
• Core speed runs up to 72 MHz 
• 16 ~ 512 KB Flash / 2 ~ 96 KB SRAM
• 1.8 ~ 3.6V operating voltage 
• Operating temperature -40 ~ +105 °C
• H/W multiplier/divider

Analog
• EFT 4.4KV, ESD HBM 6 kV
• HIRC with frequency drift over temperature ± 2 % from -40 to 105°C
• 16-ch 12-bit 1.8V 2 MSPS SAR ADC
• Built-in 2 x Comparators
• RTC for calendar and alarm

Peripherals
• USB 2.0 full-speed with 1.8~3.6V operating voltage (support Crystal-less)
• 8 set 6 MHz UART with 1-wire function
• 2 set 24 MHz SPI
• 2 set I2C, 1 set I2S
• 2 set USCI can be configure as UART / SPI / I2C 
• Up to 24-channels 144MHz resolution PWM 

Highlight

• Dual-bank Over-The-Air (OTA) Firmware Update
• Up to 2048 bytes Security Protection ROM (SPROM)
• Support IEC-60730

90% OFF 90% OFF

There are More:
NK-M031SE, NK-M031SE, NK-M031TB, NK-M031TC, 
NK-M032LD, NK-M032SE, NK-M032SE, NK-M032TC



Smart Docking Station

M032 Provides:

• USB 2.0 full-speed with Crystal-less function

• Supports 12-bit 2MSPS ADC to realize overcurrent/overvoltage safety function

• M032 implements USB Type-C Power Delivery (UCPD) 3.0 stack  

• Supports small package to reduce the PCB size

M032NCT3807
Type-C Port Controller

Voltage / Current
Sensing

DC-DC

USB Hub

Video
Converter

OLED 
Display

3V VDD

ADC

I2C
USB2.0

SPI

I2C
SPI

VBUS

CC1
CC2

Data Transmission

24
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3.0

Type-A

Type-B

HDMI
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工控與車用微控制器平台
Industrial Control & Automotive MCU Platform

Jenny

Oct 2020

• NuMicro® 8051 工控 MCU 平台 (MS51)

• NuMicro® M0 工控 MCU 平台 (M031 / M032)

• 低功耗 5V MCU 平台 (ML51 / M251 / M252)

• 低功耗觸控與 LCD 顯示 MCU 平台 (ML54 / ML56 / M254 / M256)

• NuMicro® M4 高效能工控 MCU 平台 (M480KM)

• NuMicro® 車用 MCU 平台 (NUC131U / M0A21 /M0A23)



The Trend of Internet of Things 
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Nuvoton offering

 Provide Low Power、5V、rich peripherals features of 8-bit to 32-bit MCU 
platform 
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Low Power

Normal run <100uA

Low power run(CPU run)

Low Power UART

RTC with VBAT

5V

1.8V to 5.5V operating 
voltage 

ESD >7KV ; EFT >4KV

Support industrial 
system

Rich Peripherals

UART/SPI/I2C/ISO-7816

Nuvoton Patented 
“PSIO”

VDDIO

*PSIO: Programmable Serial I/O



8051 Cortex® -M0 Cortex® -M4Cortex® -M23 Arm9™

NuMicro® MCU Portfolio
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NuMicro® ML51 Series Features
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System

• 1T 8051

• Core speed runs up to 24 MHz 

• 1.8V to 3.6V operating voltage

• Up to 64 KB Flash

• Up to 4 KB SRAM

• 128 bytes SPROM

• High immunity

• EFT 4.4 kV

• ESD HBM 7 kV

Analog

• Provide up to 14-ch of 12-bit ADC, 
support continuous mode.

• Built-in 2 sets of ACMP

• Supports 5 level of internal VREF

• ADC supports band-gap with±1 % 
precision within all temperature

Peripheral

• Supports up to 4 sets of UART

• Supports 16-bit 12-ch PWM with 
complementary output and dead 
zone insertion

• PWM supports 4 independent 
timers

• GPIO supports high sink current 
(24mA)

• Supports RTC function



Battery Management System 

ML51 Series Provides:

• Supports 1.8V~5.5V wide operating voltage to connect with both battery power and 5V main system

• Supports up to 14 channels 12-bit ADC to measure each battery current 

• 6 pair 12-channels complimentary output of PWM

• Internal voltage reference for ADC and Analog comparator

M482SIDAE

PWM
X12-ch

RS-485
UART

ADCx14ch

M487

ML51

ACMP

Bulk / Boost

Debug
UART

I2C

Charger IC

Battery current 
sensing 

GPIO
Button/LED

90% OFF
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M251/M252 Series Exists Everywhere 
Smart Grid 

Optical Fiber  

Feature\ Industry
PC 

Peripherals 
IoT Sensor 

Node
Battery

Management 
Gaming 

Accessories 
Card Reader 

Smart 
Appliance 

Industrial 
control

Low-power 
Consumption

✓ ✓

Rich Peripherals
(VDDIO, SPI, UART, I2C)

✓ ✓ ✓ ✓

Wide Operating Voltage
1.8V to 5.5V 

✓ ✓ ✓

Nuvoton Patented 
“PSIO”

✓ ✓ ✓ ✓

Security
(XOM/MPU)

✓ ✓

Built-in Analog Functions
(OPA/ADC/DAC/ACMP)

✓ ✓ ✓ ✓

RTC with VBAT ✓ ✓ ✓
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NuMicro® M251/M252 Series Features
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System

• ARM Cortex® -M23
(without TrustZone®)

• Core speed runs up to 48 MHz

• 32~ 256KB Flash / 8 ~ 32 KB 
SRAM

• 1.8 ~ 5.5V wide operating 
voltage 

• 138 µA/MHz (Normal mode) 

• 2µA (Power-down with RTC)

• Operating temperature -40 ~ 
+105 °C

• Multiple Frequency HIRC: 4, 
48MHz

Analog

• Up to 16-channels 1MSPS 12-bit 
ADC

• Build-in analog comparator x2

• Support 12-bit DAC x1

• Support RTC independent 
power source (VBAT) 

• Support VAI (Voltage Adjustable 
Interface)

• OPA x1

Peripheral

• USCIx3 (UART, I2C, SPI)

• Up to 24 channels PWM

• Supports 1.8V~5.5V Serial 
Interface can connect with 
device with different voltage 

• Support patented “PSIO” 
(Programmable Serial I/O)

• 8-channels PDMA

• USB 2.0 Full Speed (Crystal-less)

*USCI: Universal Serial Control Interface Controller

90% OFF

90% OFF



Smart Home Appliance

M251 Series Provides:

 Supports 1.8V~5.5V wide 
operating voltage to connect 
with both battery power and 
5V main system.

 Supports rich peripherals , 
such as 10 sets of UARTs, 8 
sets of SPIs.

 1x12-bit DAC could provide 
flexible voltage to ADC/ACMP

 Supports IEC-60730 Class B 
compliant safety library.

RTCBLE Module

Heating Module

Fan

Ion Generator

Pump

IR Sensor

LED Stripe  

Temperature 
Humidity

Power (SMPS)

UART

UART

UART

PWM PWM

5V VDD

ADC

SPI

I2C

33



工控與車用微控制器平台
Industrial Control & Automotive MCU Platform

Jenny

Oct 2020

• NuMicro® 8051 工控 MCU 平台 (MS51)

• NuMicro® M0 工控 MCU 平台 (M031 / M032)

• 低功耗 5V MCU 平台 (ML51 / M251 / M252)

• 低功耗觸控與 LCD 顯示 MCU 平台 (ML54 / ML56 / M254 / M256)

• NuMicro® M4 高效能工控 MCU 平台 (M480KM)

• NuMicro® 車用 MCU 平台 (NUC131U / M0A21 /M0A23)



Market Trend 

 According to Strategy Analytics
research shows, smart family would be 
the most important scenario to realize 
IoT ecosystem 

 Smart home means all the 3C products 
need to connect to the internet, that is 
also why user experience also changes 
accordingly

 More and more electronics implement 
such as LCD panel or touch key for 
easy-operating interface

35



MCU Features to Service the Market

36

Touch Key

High noise immunity

High sensitivity 

Waterproof 

Development Platform

- NuTool

LCD Driver

Driver over 10x10cm large 
panel 

Power saving by internal 
resistor driving mode 

Support battery power device 
with Charge pump 

Low Power

Wake up touch key by RTC

Power down mode supports 
LCD display on 

Power down consumption 
with LCD on is 20uA



8051 Cortex® -M0 Cortex® -M4Cortex® -M23 Arm9™

NuMicro® MCU Portfolio

50 MHz

300 MHz

16 MHz

192 MHz

64 MHz

72 MHz

Operating
Frequency

TrustZoneLow Power

Mini51
24 MHz

N329

N9H

Nano100

ML511.8 3.3 5

MS513.3 5

N79E3.3 5

N76E3.3 5

M0513.3 5

M031BT3.3

M0313.3

NUC0293.3 5

M23511.8 3.3

M2511.8 3.3

M2611.8 3.3

M2521.8 3.3 U

NUC2303.3 5 C

NUC1313.3 5 C

NUC1233.3 5 U

M0321.8 3.3 U

Connectivity USB CANU C E Ethernet

M451/ M45213.3 5 U

AutomotiveOperating Voltage 3.3V 5V1.8V1.8 3.3 5

37

ML541.8 3.3

ML561.8 3.3

NUC970/ NUC980 E

LCD Touch KeyL T

L

L

T

M0A213.3 5

NUC131U3.3 5 C

M0A233.3 5 C

M2561.8 3.3 L

M2541.8 3.3 L

M2581.8 3.3 ULT

M23541.8 3.3 L

M4801.8 3.3 UC E

M4713.3 5 U

5

5

5

5

5



NuMicro® LCD Driver and Touch Key Portfolio

38

2-in-1
Control

+ LCD driver

3-in-1
Control 

+ LCD driver
+ Touch key

Low-power 
8051 MCU

ML54 ML56

Low-power 
M23 MCU

M254 M256

Flash /SRAM
(Kbytes) M256SE3AE M256PE3AE M256KE3AE

128 / 16
M254SE3AE M254PE3AE M254KE3AE

M256SE3AE M256PE3AE M256KE3AE

64 / 16
M254SE3AE M254PE3AE M254KE3AE

ML56MD1AE ML56LD1AE ML56SD1AE

64 / 4
ML54MD1AE ML54LD1AE ML54SD1AE

Package
LQFP44

(10x10mm)
LQFP48

(7x7mm)
LQFP64

(7x7mm)
LQFP80

(10x10mm)
LQFP128

(14x14mm)

Pin Pitch 0.8 mm 0.5 mm 0.4 mm 0.65 mm 0.4 mm

With LCD driver & Touch key

With LCD driver



NuMicro® ML54 Series Features

39

System

• 1T 8051

• Core speed runs up to 24 MHz

• 1.8V to 3.6V operating voltage

• I/O supports 5V tolerance

• 64 KB Flash

• 4 KB SRAM 

• 128 bytes SPROM

• High immunity 
(EFT 4.4 kV, ESD HBM 7 kV)

Analog

• Supports 16-bit 12-ch PWM with 
complementary output , dead 
zone insertion, and 4 independent 
timers

• Supports RTC function

• Supports up to 4 sets of UART

• GPIO supports high sink current 
(24mA)

Peripheral

• Support 4 COM x 32 SEG, 6 COM x 
30 SEG, 8COMx28SEG LCD driver

• Support charge pump and internal 
resistor method to drive LCD 
panel 

• Provide up to 14-ch of 12-bit ADC, 
support continuous mode.

• Built-in 2 sets of ACMP

• Supports 5 level of internal VREF

• ADC supports band-gap with±1 % 
precision within all temperature



Smart Sprinkler 

ML54 Provides:

 Supports 1.8V~3.6V wide operating voltage 

 Power down mode with LCD on power 
consumption < 20uA

 Built-in RTC to wake up regularly and supports 
calendar function

 Supports up to large LCD panel with 224 pixels 
to show fine icon with high contrast effect 

 Supports 1.8V-5.5V VLCD voltage, will not 
affect the display while voltage drops

PWMx3

Wi-Fi 
Module

UART

ADCx2ch

ADCx1

M487

Current 
Sense

ML54

RTC

PWM
Pump

Debug
UART 3V/ AA*2 Battery in

4COM
x32SEG LCD panel

GPIOx6
Button

40



NuMicro® ML56 Series Features

41

System

• 1T 8051

• Core speed runs up to 24 MHz

• 1.8V to 3.6V operating voltage

• I/O supports 5V tolerance

• 64 KB Flash

• 4 KB SRAM 

• 128 bytes SPROM

• High immunity (EFT 4.4 kV, ESD 
HBM 7 kV)

Analog

• Support up to 8COMx28SEG LCD driver

• Support up to 14-ch of capacitive 
touch with high noise immunity and 
passed the CS 10V dynamic testing.

• Support both developing and MP tool 
to calibrate touch key

• Provide up to 14-ch of 12-bit ADC, 
support continuous mode

• Built-in 2 sets of ACMP

• Supports 5 level of internal VREF

• ADC supports band-gap with±1 % 
precision within all temperature

Peripheral

• Supports 16-bit 12-ch PWM with 
complementary output , dead 
zone insertion, and 4 independent 
timers

• Supports RTC function

• Supports up to 4 sets of UART

• GPIO supports high sink current 
(24mA)



Smart Thermostat 

ML56 Provides:

 Touch key can be one of the wake-up source to interrupt MCU

 Due to the consistence of each MCU can duplicate project file to others, to save the time to adjust 

each key

 LCD driver supports Charge pump mode, which would not affect the user experience of display while 

battery drops

 By supporting 8COM LCD driving method, help customer to save I/O pin 

Valve and
boiler control

Wi-Fi module 

Thermistor

ML56PWM

COM/SEG RTC

ADC

UART

UART

Buzzer

8*28
LCD panel

Touch key

14-ch 
capacitive 

touch

42

90% OFF



NuMicro® M254 Series Features

43

System

• Arm® Cortex®-M23

• Core speed runs up to 48 MHz

• 64~ 128KB Flash / 16 KB SRAM

• 1.8 ~ 5.5V wide operating 
voltage 

• Normal run mode: <110uA/MHz 
@ 25°C/3.3V 

• Normal power down mode 
2.5μA @ 25°C/3.3V (LVR on, RTC 
on, RAM retention)

• Deep Power-down mode <1μA 
@ 25°C/3.3V (LVR on)

Analog

• Up to 16-channels 840 kSPS 12-bit 
ADC

• Build-in analog comparator x2

• Support RTC independent power 
source (VBAT) 

Peripheral

• 8x40, 6x42, 4x44 COM/SEG LCD 
Driver (3 ~ 5V LCD)

• USCIx1 (UART, I2C, SPI)

• 5-channels PDMA

• Up to 3 sets of UART, 1 sets of I²C, 
1 set of SPI

• Up to 1 set of Smart Card (ISO-
7816-3)

*USCI: Universal Serial Control Interface Controller



Handheld Medical Device

44

M254 Provides:

• By extending the battery life, M254 Built in MIRC to support low power run mode at 1 ~ 4MHz low 

frequency, which can support down to 2.5μA power consumption

• Built-in internal voltage reference to support constant voltage to ACMP

• LCD driver supports OP buffer mode to drive large panel 

• LCD driver supports Charge pump mode, which would not affect the user experience of display 

while battery drops

EEPROM

OPA

BLE module 

Thermistor

M254
VDD

COM/SEG

RTC
with VBAT

ADC

ADC

UART

I2C

8*28
LCD panel

StripeACMP

CR2032 3V 
Battery

Vref



NuMicro® M256 Series Features

45

System

• Arm® Cortex®-M23

• Core speed runs up to 48 MHz

• 64~ 128KB Flash / 16 KB SRAM

• 1.8 ~ 5.5V wide operating 
voltage 

• Normal run mode: <110uA/MHz 
@ 25°C/3.3V 

• Normal power down mode 
2.5μA @ 25°C/3.3V (LVR on, RTC 
on, RAM retention)

• Deep Power-down mode <1μA 
@ 25°C/3.3V (LVR on)

Analog

• Up to 16-channels 840 kSPS 12-bit 
ADC

• Build-in analog comparator x2

• Support RTC independent power 
source (VBAT) 

• Support up to 16-ch Capacitor 
Touch Sensing with average 
operating current is less than 3μA

• Support high noise immunity and 
has passed the CS 10V dynamic 
testing

Peripheral

• 8x44, 6x46, 4x48 COM/SEG LCD 
Driver (3 ~ 5V LCD)

• USCIx1 (UART, I2C, SPI)

• 5-channels PDMA

• Up to 3 sets of UART, 1 sets of I²C, 
1 set of SPI

• Up to 1 set of Smart Card (ISO-
7816-3)

*USCI: Universal Serial Control Interface Controller



Temperature/Humidity Data Logger in Cold Chain

M256 Provides:

• Normal Run Mode power consumption: <130 uA/MHz @ 

25°C/3.3V

• HIRC supports ±2.5% accuracy within all temperature and 

voltage to ensure the UART transmission

• LCD driver supports Charge pump function, which will not 

affect the display while Battery drops

• Provide library to support auto-generate PDF file

• Built-in Touch key function and the single key library for 

saving PCB size

46

EEPROM

SPI flash

BLE module 

Temperature
/Humidity

M256VDD

COM/SEG

RTC with VBAT

SPI

ADC

UART

I2C

8*28
LCD 

panel

ACMP

CR2032 
3V

VREF

Touch keyButton

Farm
(Agriculture / Fishery / Horticulture)

Manufacturer
製程冷凍

Distribution Center
倉儲冷凍

Retailer
販賣冷凍 / 家庭冷凍

運輸冷凍



工控與車用微控制器平台
Industrial Control & Automotive MCU Platform

Roger

Oct 2020

• NuMicro® 8051 工控 MCU 平台 (MS51)

• NuMicro® M0 工控 MCU 平台 (M031 / M032)

• 低功耗 5V MCU 平台 (ML51 / M251 / M252)

• 低功耗觸控與 LCD 顯示 MCU 平台 (ML54 / ML56 / M254 / M256)

• NuMicro® M4 高效能工控 MCU 平台 (M480KM)

• NuMicro® 車用 MCU 平台 (NUC131U / M0A21 /M0A23)



8051 Cortex® -M0 Cortex® -M4Cortex® -M23 Arm9™

NuMicro® MCU Portfolio
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50 MHz

300 MHz

16 MHz

192 MHz

64 MHz

72 MHz

Operating
Frequency

TrustZoneLow Power

Mini51
24 MHz

N329

N9H

Nano100

ML511.8 3.3 5

MS513.3 5

N79E3.3 5

N76E3.3 5

M0513.3 5

M031BT3.3

M0313.3

NUC0293.3 5

M23511.8 3.3

M2511.8 3.3

M2611.8 3.3

M2521.8 3.3 U

NUC2303.3 5 C

NUC1313.3 5 C

NUC1233.3 5 U

M0321.8 3.3 U

Connectivity USB CANU C E Ethernet

M451/ M45213.3 5 U

AutomotiveOperating Voltage 3.3V 5V1.8V1.8 3.3 5

ML541.8 3.3

ML561.8 3.3

NUC970/980   U

LCD Touch KeyL T

L

L

T

M0A213.3 5

NUC131U3.3 5 C

M0A233.3 5 C

M2561.8 3.3 L

M2541.8 3.3 L

M2581.8 3.3 ULT

M23541.8 3.3 L

M4801.8 3.3 UC E

M4713.3 5 U

5

5

5

5

5

EC

E U

U



NuMicro® M4 Family

49

2,560 / 128 M487

1,024 / 512 M482 M483 M484 M485 M487

512 / 160 M481 M482 M483 M484 M485 M487

256 / 128 M481 M482 M483

128 / 64 M481 M482 M483

512 / 64 M471

256 / 32
M451

M451M
M452 M453

128 / 32
M451

M451M
M452

M4521
M453

72 / 16
M451

M451M
M452 M453

40 / 16
M451

M451M
M452 M453

Feature Base USB FS OTG CAN2.0B USB HS OTG Crypto Ethernet

 High Performance M480 3V Series

。 192MHz Cortex-M4  core

。 Voltage: 1.8-3.6V

。 Flash from 128 KB to 2.5 MB

。 SRAM from 64 KB to 512 KB

。 QFN33 to LQFP144 package choice 

 High Immunity M451 5V Series

。 72MHz Cortex-M4  core

。 Voltage: 2.5-5.5V

。 Flash from 40 KB to 256 KB

。 SRAM from 16 KB to 32 KB

。 LQFP48 to LQFP100 package choice 

 Wide Operating Temp: -40C to 105C

Flash /SRAM 
(Kbytes)

3V M4

5V M4



NuMicro® M480 Series Features

50

System
• Arm® Cortex® -M4, up to 192 MHz 
• Up to 2.5 MB Flash and up to 160 KB SRAM
• Supply Voltage: 1.8V ~ 3.6V
• Operating temperature -40 °C ~ 105 °C
• 16-ch PDMA
• Multiple low power modes – DPD mode 0.35 uA

Analog
• Up to 2 set, 24-ch, 12-bit, 5 MSPS, SAR ADC
• Up to 2-ch, 12-bit, 1 MSPS, DAC
• 2 sets of Analog Comparator
• Up to 3 sets of op amplifier

Peripherals

• Up to 3x CAN2.0B, 1x USB HS OTG, 1x USB FS OTG,
• EBI interface - i80 TFT LCD control
• Up to 8x UART, 3x I²C, 2x QSPI, 4x SPI/I²S, 3x 

ISO7816-3, 2x USCI, 2x QEI, 2x eCapture

Highlight

• Secure Boot
• Ethernet 10/100 Mbps
• Hardware Crypto Engine (AES 256, ECC 571, SHA 512, 

HMAC 512) and Random Number Generator
• Camera interface
• Up to 24-ch, 16-bit, 192MHz PWM

Industrial Automation

Telematics Smart House

Industrial Control

Smart Building

IIOT



Number Recognition – Water Meter

M480 Provides:

• High computing ability to run algorithm –
192MHz + DSP + FPU

• Machine learning software library for image 
recognition – Save development time

• Sample code for internet connection on 
external LTE or NB-IoT module – Save 
development time

• CMOS interface support binarization
function – Reduce SRAM demands

• Rich peripherals – Ethernet, Crypto, CMOS, 
EBI, etc.

51

M480

Smart Meter
HS161231170101

FORM 2S CL200 240V 3W 60HzTA=30 Kh 7.2

kWh

CMOS Senor

I2C

CMOS

PWM
LED Control

UART
4G/NB-IoT

UART
4G/LTE

UART
Sub-1GHz

90% OFF



工控與車用微控制器平台
Industrial Control & Automotive MCU Platform

House

Oct 2020

• NuMicro® 8051 工控 MCU 平台 (MS51)

• NuMicro® M0 工控 MCU 平台 (M031 / M032)

• 低功耗 5V MCU 平台 (ML51 / M251 / M252)

• 低功耗觸控與 LCD 顯示 MCU 平台 (ML54 / ML56 / M254 / M256)

• NuMicro® M4 高效能工控 MCU 平台 (M480KM)

• NuMicro® 車用 MCU 平台 (NUC131U / M0A21 /M0A23)



NuMicro® Automotive Application

53

Dashboard
NUC131U

Reverse 
Parking 
Assistance
NUC131U

Car Infotainment
NUC131U

BCM
(Body Control Module)

NUC131U

Wiper, Head/Taillight, LED Light, Seat
M0A23

HUD
(Head Up Display) 

NUC131U

CAN

CAN/LIN

CAN/LIN

CAN
LIN

CAN



8051 Cortex® -M0 Cortex® -M4Cortex® -M23 Arm9™

NuMicro® MCU Portfolio
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50 MHz

300 MHz

16 MHz

192 MHz

64 MHz

72 MHz

Operating
Frequency

TrustZoneLow Power

Mini51
24 MHz

N329

N9H

Nano100

ML511.8 3.3 5

MS513.3 5

N79E3.3 5

N76E3.3 5

M0513.3 5

M031BT3.3

M0313.3

NUC0293.3 5

M23511.8 3.3

M2511.8 3.3

M2611.8 3.3

M2521.8 3.3 U

NUC2303.3 5 C

NUC1313.3 5 C

NUC1233.3 5 U

M0321.8 3.3 U

Connectivity USB CANU C E Ethernet

M451/ M45213.3 5 U

AutomotiveOperating Voltage 3.3V 5V1.8V1.8 3.3 5

ML541.8 3.3

ML561.8 3.3

NUC970/980   U

LCD Touch KeyL T

L

L

T

M0A213.3 5

NUC131U3.3 5 C

M0A233.3 5 C

M2561.8 3.3 L

M2541.8 3.3 L

M2581.8 3.3 ULT

M23541.8 3.3 L

M4801.8 3.3 UC E

M4713.3 5 U

5

5

5

5

5

EC

E U

U



NuMicro® CAN series MCU Portfolio
NuMicro® M4 Family

 M487 Feature

。 192 MHz core speed

。 USB 2.0 FS/HS OTG

。 100M Ethernet MAC

 M483 Feature

。 192 MHz core speed

。 USB 2.0 FS/HS OTG

 M453 Feature

。 72 MHz core speed

。 USB 2.0 FS OTG

128 MB 
DDR

NUC980
Series

512 KB
Flash

M487 
Series

M487 
Series

256 KB
Flash M453 

Series

M483 
Series

M483 
Series

128 KB
Flash

NUC230
NUC240
Series

68 KB
Flash

NUC131xU

32 KB
Flash

M0A23 
Series

CAN CAN x 1 CAN x 2 CAN x 3 CAN x 4

55

NuMicro® M0 Family

 NUC230/240 Feature

。 72 MHz core speed

。 USB FS Device

 NUC131xU Feature

。 50 MHz core speed

。 AEC-Q100 Grade 2

 M0A23 Feature

。 48 MHz core speed

。 -40~125°C

Memory

NuMicro® Arm9 Family

 NUC980 Feature

。 300 MHz core speed

。 USB FS Device x2

。 Linux OS



AEC-Q100 Grade 2 Qualified MCU

56

System

• 50 MHz Arm® Cortex®-M0 
• 68 KB Flash / 8 KB SRAM
• Operating voltage: 2.5 ~ 5.5V
• Temperature: -40 ~ 105 °C
• ESD: 4.4kV

Analog

• 8-ch 12-bit ADC
• Supports BOD/LVR function

Peripherals

• 1x CAN 2.0B1 (Licensed from Bosch)
• 3x LIN
• 6x UART, 1x SPI, 2x I²C
• 24-ch 100 MHz PWM

AEC-Q100
Grade 2

NUC131U



NUC131U AEC-Q100 Grade 2 PPAP

 Production Parts Approval Process

。 Process Flow

▪ Wafer➟ CP ➟ Assembly ➟ FT

。 Control plan

▪ Wafer Fab control plan

▪ Assembly control plan

▪ Test Control Plan

。 Material and Performance Test Results

▪ AEC‐Q100 Grade 2 Test Result

。 Qualified Laboratory Documentation

▪ Reliability Lab Scope

57

AEC-Q100
Grade 2

NUC131U



NuMicro® M0A23 Series Features

58

System

• 48 MHz Arm® Cortex®-M0 
• Supports Hardware Divider
• 32 KB Flash / 4 KB SRAM
• Supply voltage: 2.5 ~ 5.5V
• Temperature: -40 ~ 125 °C

Analog

• 17-channels 12-bit ADC
• Build-in analog comparator x2
• 5-bit DAC
• Supports BOD/LVR function

Peripherals

• CANx1 (Licensed from Bosch)
• UART, SPI, I²C, LIN interface
• USCI configures as UART, SPI, I²C

Highlight

• Up to 6-ch 48MHz PWM
• Supports Fault Brake function



NuMicro® GUI 平台
與人機互動介面解決方案

GUI Platform & HMI Solution

Wright

Oct 2020



TFT Color LCD Trend

60



Nuvoton HMI Portfolio

8x44 COM-SEG LCD

M254
8x44 COM-SEG LCD

15 Touch Key

M256

< 3” (320x240)
TFT-LCD

Capacitive Touch
Resistive Touch

M480

< 4” (480x480)
TFT-LCD

Capacitive Touch
Resistive Touch
8 MB SDRAM

N9H20

< 7” (800x480)
TFT-LCD

Capacitive Touch
Resistive Touch

USB Wi-Fi
10/100 Ethernet

Linux OS 
64 MB DDR

N9H30

8x28 COM-SEG LCD

ML54

8x28 COM-SEG LCD

14 Touch Key

ML56

< 3” (320x240)
TFT-LCD

Capacitive Touch
Resistive Touch

M032

7-Seg LED

MS51 series

6x30 COM-SEG LCD

N76E616

LED Mono-LCD TFT-LCD

61

8051 M0 M23 M4 Arm9



GUI Platforms 

 Free-to-use emWin
software library for 
easily create GUI

 Support LCM with 
various size

 Built-in high-capacity 
DDR (*N9H only)

62

M0 Family

M031
M4 Family

M487
Arm9 Family

N9H20
Arm9 Family

N9H26 / N9H30

2”

3.5”

4.3”

5”

7”



GUI Platform Selection

63

LCM Resolution < 320 x 240 < 480 x 272 320 x 240 ~ 800 x 480 800 x 480 ~ 1024 x 768 800 x 480 ~ 1024 x 768

Part No. M032 Series M480 Series N9H20K51N N9H26K61N N9H30F71IEC

CPU Core Cortex-M0 Cortex-M4 Arm9 Arm9 Arm9

CPU speed 72 MHz 192 MHz 200 MHz 264 MHz 300 MHz

Video Codec - - MJPEG MJPEG/H.264 MJPEG

2D Gfx - - ✓ ✓ ✓

Supported OS

Non-OS Non-OS Non-OS Non-OS Non-OS

FreeRTOS FreeRTOS FreeRTOS FreeRTOS FreeRTOS

Linux 2.6.8 Linux 3.10

Development Kit
NuMaker

-emWin-M032
NuMaker

-emWin-M487
NuMaker

-emWin-N9H20
NuMaker

-emWin-N9H26
NuMaker

-emWin-N9H30

Reference
Template

Smart Plug
Voice & Display in Elevator

Temperature Controller
Smart Home Appliances-

Recipe Playback

Vehicle instrument
Industrial instrument

Medical testing equipment
Networked Linux Human 
Machine Interface (VNC)

50% OFF50% OFF

https://www.nuvoton.com/products/gui-solution/gui-platform/numaker-emwin-m032/index.html
https://www.nuvoton.com/products/gui-solution/gui-platform/numaker-emwin-m487/index.html


Smart Color Thermostat

Feature

 Easy use for Ethernet App and GUI

。 Support  Linux OS + emWin GUI

 Provide 10/100 Ethernet Port

 Provide USB High Speed Host for Wi-Fi 

 Reference Software SDK

。 Real-time World weather / PM2.5 information

。 World clock (NTP Server)

。 emWin Software Keyboard

。 Remote Desk (VNC ) 

64



NuMicro® 開發平台
Development Board / BSP / IDE / Software Tool / 
Debugger & programmer

David / Henry / Howard

Oct 2020



NuMicro®  Development Platform
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Board Support Package (BSP)

Software Tool (NuTool)

Debugger & Programmer

Development Board

IDE

 NuMaker Series
。 Comprehensive peripherals, 

rapid practice your idea.
▪ For IoT/HMI project
▪ For general purpose project

NuEclipse

Free-to-use 
for NuMicro
M0/M23

Free-to-use 
for NuMicro
M0/M23/M4

 Comprehensive drivers
 Plentiful peripheral examples
 API compatibility

 NuCodeGen
 PinConfig Tool
。 Graphical I/O setting

 PinView Tool
。 Realtime I/O monitoring

 Nu-Link2-Pro / Nu-Link-Pro
 Nu-Link-Gang



1
Development

2
Mass Production

3
Upgrade

Golden 3-Steps
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Nu-Link

BSP

USB

NuMaker
Debugger & 
Programmer IDE BSP NuTool

+
PinView

Online ICPOffline ICP Mass Programming

Nu-Link +
USBSWD

Nu-Link +

PinConfig.

Ethernet / UART / USB

I2C / SPI / CAN / RS485 / UART 

ISP App.

USB

NuMaker Series

NuCommand
ICP App.



Nu-Link2-Pro Features

Debugger

SWD/ETM interface

ETM trace speed up to 96 MHz

Unlimited breakpoint

Step(s) execution

Support CMSIS-DAP

Programmer

In-circuit Programming (ICP)

In-system Programming (ISP)

PC control and stand-alone ICP/ISP

Automated Programmer header

External storage for stand alone 

ICP/ISP: SD Card, SPI flash, USB Disk

Bridge

ISP via multi-path bridge

(USB, I2C, SPI, CAN, UART, RS-485)

PC control and stand-alone ISP

Virtual COM port

Analyzer

I2C, SPI, UART, RS-485, CAN

Pulse Capture

ADC Conversion 
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Special Offer Roadshow 2020
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每人限購一片  11月2日截止

90% OFF
x 15款開發板

50% OFF
x 8款開發板

https://direct.nuvoton.com/tw/roadshow2020/



精彩方案
Core Based New Product Application

NuMicro® 8051 Family
ML56 Touch key Thermostat

ML51 BMS Solution

NuMicro® M0 Family
NUC131U Automotive Data Logger

M032 USB Type-C® PD 3.0 TCPC and TCPM Solution

NuMicro® M23 Family

M251/M252 Four-in-one Smart Electronic Lock

M2354 Smart Meter for AMI 2.0

M2354 IoT Secure Connection Solutions 

NuMicro® M4 Family

M481 Vehicle Registration Plate Recognition

M483 Servo Driver Module feat. M483 Dual ADC

M487 Smart Plug Platform

M487 Multi-Cloud Connection Platform

NuMicro® MPU Family

NUC970 Industry 4.0 Automation Solution

N9H Smart Home Central Control utilizing IoT and Color Screen

N9H Smart Home Appliances with Video Playing Function

N9H Multi-language Broadcasts for Elevator Calling Board

N9H TFT Color Display Thermostat
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智慧物聯網趨勢介紹
Smart IoT Trend

House

Oct 2020



IoT New Trend

72

45% 65% 69%

agree that security 
concerns have help back 
consumer IoT adoption

of respondents agree the 
IoT is one of the most 
important parts of their 
digital transformation

Agree that understanding 
the value of data has 
helped them articulate the 
business for IoT

135%
Growth in US smart speaker 

ownership between 2017 
and 2019

34m
Cars with connected 

telemetry system in 2018  

Source: The IoT Business Index 2020



“New Normal”
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01

02
03

Growth & 

Innovation 

Sustainability & 

Circular Economy 

Performance 

Optimization

Taiwan’s

New Chance



智慧工業物聯網方案

House

Oct 2020

74

• 完整的雲端平台支援

• 物聯網感測節點解決方案

• 物聯網閘道器解決方案

• 物聯網資安解決方案

• 物聯網連線解決方案

Smart IIoT Solution



Nuvoton provides One-Stop IoT Solution 
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Companion AppCloud ReadyDevice Platform Gateway PlatformDriver Ready

Monitor/ControlClouds/ServersEdge Devices Router/GatewayConnectivity

Platform RTOS Platform OS/RTOSSupported Network Supported Clouds Android & iOS App 

AliOS Things

Azure RTOS

NB-IoT

LoRa

RT Thread

Alibaba Cloud

Microsoft Azure
Alibaba Cloud



Smart Industrial IoT

Sensor Node Sensor HUB Smart Gateway AI + Cloud

Nuvoton
Platform

IoT-M487
IoT-M263A

NK-PFM-M2351
M25x LoRa module

IoT-M487
NK-PFM-M453

IoT-M263A
NK-PFM-M2351

NUC980-IIoT
NUC980-LoRaG

IoT-M487

Arm Pelion
Amazon Web Service

Microsoft Azure
Alibaba Cloud

Connectivity
* Support Ethernet  / Wi-Fi / Bluetooth / 4G & LTE / NB-IoT / LoRa
* Support MQTT / CoAP / HTTP / TLS / AWS / Web Server

Storage

Monitor

Sensor HUB Cloud +AISmart GatewaySensor Node
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Nuvoton IoT Platform – All-in-One

Nuvoton MCU RF Vendor OS Vendor Cloud Vendor

OS & Libraries
(Mbed OS / Amazon FreeRTOS / AliOS Things / 

Azure RTOS / RT-Thread / Linux)

RF Driver (as below)

RF Module
(Wi-Fi / LTE / NB-IoT / LoRa)

Network Stacks
(TCP / UDP)

Application Code
Cloud Client

(AWS / Alibaba / Azure / Pelion)

Hardware

Software

I/O Drivers

Network Protocols
(MQTT / CoAP / HTTPS)

Nuvoton MCU
(M0 / M23 / M4 / ARM9)

• Integrate MCU/OS/Network Protocols/RF Driver/Application Demos

• Multiple HW Platform

• Integrate RF Driver

• MQTT/CoAP Example

• Cloud Certification

• Focus on application development 
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Solution for your IIoT platform

78

RTOS & MCU H/W Driver 
& RF Driver

Network 
Stacks

Secure
Protocols

Cloud 
Connection SDK

Application 
Specified

Start from Zero

Using Nuvoton Platform
With Experience

RTOS / CLOUD
Time ++

(Month)
Development Schedule 1 2 3 4 5 6

Using Nuvoton Platform
Without experience



智慧工業物聯網方案

House

Oct 2020
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• 完整的雲端平台支援

• 物聯網感測節點解決方案

• 物聯網閘道器解決方案

• 物聯網資安解決方案

• 物聯網連線解決方案

Smart IIoT Solution



NuMaker Board OS / RTOS

IP  Connectivity Non-IP Connectivity Clouds

Ethernet Wi-Fi

NB-IoT NB-IoT LTE LoRa
(Gateway)

LoRa
(Device)

BLE
Arm

Pelion
Amazon

AWS
Alibaba
Cloud

Microsoft
Azure

The 
Things 

Network
(TTN)

Quectel
BG96

SIMCOM 
7020E

Quectel
EC21

RAK or 
Gemtek

SX1276 
modules

NUC980 IIoT

Linux

● ● ● ● ● ● ● ● ●

NUC980 LoRaG ● ● ● ● ● ● ● ● ●

RTU-NUC980 (Chili) ● ● ● ● ● ● ●

IoT-M487

Mbed OS ● ● ● ● ● ● ● ● ● ●

Amazon 
FreeRTOS

● ● ●

AliOS Things ● ● ●

RT-Thread ● ● ● ●

Azure RTOS ● ●

PFM-M2351 Mbed OS ● ● ● ● ● ● ●

IoT-M263A
Mbed OS ● ● ● ● ● ● ● ●

Non-OS ●
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Connectivity Ecosystems Support

Nuvoton has reference mobile APP to connect to these clouds.



More then Clouds, we are Certificated
 Certificated Cloud Service Demos 

 Nuvoton perfectly mapping your private or public clouds 
requirement with its own cloud protocols to communicate with

 Supports major protocols, such as HTTP(S), MQTT, CoAP, etc.

 Nuvoton demos help to realize your public cloud’s IoT service 
client to communicate with the cloud easily
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NuMaker Board
Microsoft 

Azure
Amazon

AWS
Alibaba
Cloud

Arm
Pelion

The 
Things 

Network

NUC980-IIoT / 
NUC980 LoRaG

● ● ● ●

RTU-NUC980 (Chili) ● ● ●

IoT-M487 ● ● ● ●

PFM-M2351 ● ● ●

IoT-M263A ● ● ● ●

50% OFF



智慧工業物聯網方案

House

Oct 2020
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• 完整的雲端平台支援

• 物聯網感測節點解決方案

• 物聯網閘道器解決方案

• 物聯網資安解決方案

• 物聯網連線解決方案

Smart IIoT Solution



Sensor Node Platform 
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• Cortex-M4 (192 MHz)

• 512 KB Flash

• 160 KB SRAM

• Arm Mbed OS

• Arm Pelion Cloud

• Ethernet Gateway

• IoT Machine Learning 
Computing

NuMaker-IoT-M487

• Cortex-M23 (64 MHz)

• 512 KB Flash

• 96 KB SRAM

• Arm Mbed OS

• Arm Pelion Cloud

• TrustZone

• PSA Certified

• IoT Node

NuMaker-PFM-M2351

• Cortex-M23 (64 MHz)

• 512 KB Flash

• 96 KB SRAM

• Arm Mbed OS

• Arm Pelion Cloud

• IoT Node

NuMaker-IoT-M263A

• Cortex-M23 (48 MHz)

• 256 KB Flash

• 32 KB SRAM

• Arm Mbed OS

• LoRa Node

NuMaker-LoRaD-M252

P
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o
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Alexa Connect Kit (ACK) – Interactive with Alexa
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智慧工業物聯網方案

House

Oct 2020
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• 完整的雲端平台支援

• 物聯網感測節點解決方案

• 物聯網閘道器解決方案

• 物聯網資安解決方案

• 物聯網連線解決方案

Smart IIoT Solution



Industrial IoT Gateway

Application Key Requirements

 Bridging traditional Industrial networking to internet 
by secure communication through multiple network 
Connectivity

 Remote Configuration and Web style Management

NuMaker Platform Features

 Linux Ready System for easy programming.

 IoT Gateway Reference Design Ready for easy 
customization.

 Multiple networking connectivities - Ethernet, Wi-Fi, 
LTE, NB-IoT, LoRa, BLE, sub-1G, etc.

 Networking protocols -TCP, UDP, HTTP(S), MQTT, 
CoAP, etc.

 Secure transfer by TLS encryption

 Public Clouds client reference code to Azure, AWS, 
Arm Pelion, Ali Cloud.
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IoT Gateway is a bridge to pass raw data through the network to reach a central server for further processing



Gateway Platform
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• ARM926 (300 MHz)

• 128 MB DDR2

• 1 Gbit SPI-NAND Flash

• Linux 4.4 OS Ready

• Network Protocols

• Arm Pelion/AWS Cloud

• Ethernet Gateway

• LoRa Gateway

• Edge Computing

NuMaker-NUC980-IIoT

• Cortex-M4 (192 MHz)

• 512 KB Flash

• 160 KB SRAM

• Crypto accelerators

• Arm Mbed OS

• Arm Pelion Cloud

• Ethernet Gateway

• IoT ML Computing

NuMaker-IoT-M487

• ARM926 (300 MHz)

• 64 MB DDR2

• RAK7246 915MHZ / 
RAK2245 470MHz

• Linux 4.4 OS Ready

• Arm Pelion/The Things 
Network Cloud

• LoRa Gateway

NuMaker-LoRaG-NUC980

• ARM926 (300 MHz)

• 64 MB DDR2 in LQFP64 

• SPI NOR Flash 256 M-bit

• Linux 4.4 OS Ready

• Arm Pelion/AWS Cloud

• CAN Bus/RS485 2 ETH

• Ethernet Gateway

• Gateway in small size

NuMaker-RTU-NUC980

“Chili Board”

P
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tf
o
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• 完整的雲端平台支援

• 物聯網感測節點解決方案

• 物聯網閘道器解決方案

• 物聯網資安解決方案

• 物聯網連線解決方案

智慧工業物聯網方案
Smart IIoT Solution

Robert

Oct 2020



Market Analysis Summary 

 An extensive 
segmentation breaks 
down IoT security into 
4 layers (device, 
communication, cloud, 
and lifecycle 
management) 
and several technology 
areas (including 
Services and Others) 
as in the exhibit above 
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*Figure source: IoT Analytics public data,  Nuvoton’s compilation



MCU Security of Categories of Attacks

• Man-In-The-Middle 

• Denial of Service & Distributed Denial of Service

• Eavesdropping

• Malware

90

M235x

Network

Board

Chip

(Arm PSA Certified™ Level 1/2/3)

• Side-channel attacks (Arm PSA Level 3)

• Fault-injection attacks (Arm PSA Level 3)

• Software attacks through debug port or peripherals

• Enclosure Intrusion

• Probing

• Focused Ion Beam (FIB)



M235x Series Roadmap

Flash (Kbytes)

4096

256

1024

2048

General Purpose/ Smart Things S/W SFI with W77 in SiP

Key features:
ArmV8-M CPU (TrustZone enabled), 96KB SRAM, 
SPI Quad mode, USB OTG 1.1, Crypto, XOM, 
Arm PSA Certified TM Level 1/2

Possible with 512KB, 2MB, 
4MB of Winbond’s W77x 
series Secure Flash (Exiting 
M2351 Die Stacked)

512

M2351 / M26x

Key features:
V8-M CPU (TrustZone enabled), 
96KB SRAM, SPI Quad mode, USB 
OTG 1.1, Crypto, XOM, Secure 
Flash is eligible for Common 
Criteria certificaiton

Smart Meter/ Smart Things

*MP in 2020 4Q End

Key features:
V8-M CPU (TrustZone enabled), 
256KB SRAM, SPI Quad mode, 
USB OTG 1.1,  XOM, additional 
Crypto modes and algorithm, 
additional tampering detection, 
segment LCD driver, Arm PSA 
Certified TM Level 3 Ready

*M2354

91

Level 3 Ready

M2351SF



Cost-Effective Solution for AMI 2.0 Smart Meter
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• High Performance
• More functionalities
• Flexible 

implementation 

*iSIM : Planning
*TEE : Trusted Execution Environment
*LCD : Segment LCD driver available on M2354 

MCU
SE

(Secure 

Element)

USIM AFE  

LCD 

Driver

M235x 
MCU

AFE  

*TEE

iSIM

LCD



M235x Based Architecture of Smart Meter

93

Relay control

RS485

Key-pad & lamp

E-SAM (Secure KeyStore)

Smart Card/  NFC

Power
Management

Power Line Comm.

IrDA transmission

Segment -LCD

SPI

ISO7816

UART

Battery

SPI / UART

Power 
Supply

UART

NuMicro®

M235x

ROM/ RAM ➔
M2351: 512KB/ 96KB
*M2354: 1MB/ 256KB 

(OS : RTOS) 

Analog 
Front-end

SoC

Sub-GHz

UART

Crystal 
32.768Kz

UART

SPI
Flash

GPIO

Bluetooth
UART

RTC

RTC (Vbat) 

AES, ECC

*MP: 2020, Q4

Data / Command

GPIO/PWM

GPIO/PWM

FRAM,
EEPROM

I2C

S-LCDC

ADC



• 完整的雲端平台支援

• 物聯網感測節點解決方案

• 物聯網閘道器解決方案

• 物聯網資安解決方案

• 物聯網連線解決方案

智慧工業物聯網方案
Smart IIoT Solution

Robert

Oct 2020



Secure Wireless Module Evaluation Kits
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M2354

M2351

M261/2/3

Sub-1 GHz

2.4 GHz

+

+

+

Cascoda
CA8211 T/R
+ FW stack

Cascoda
CA8211 T/R
+ Zigbee stack

Vertex Com. 
WiSun T/R 

IPv4/ IPv6
Secure key-provisioning,
Clouds registration, 
Device Management support for AMI/ AMR smart metering

*Kit schedule: Q4 End, 2020

IPv4/ IPv6
Secure key-provisioning,
1)AGA Clouds registration, 
Device Management Support AGA IoT Services

*Kit schedule: Now

IPv4/ IPv6
Secure key-provisioning,
1)AGA Clouds registration, 
Device Management Support AGA IoT Services

*Kit schedule: H/W ready
ZigBee Stack: Q4 End, 2020

Enabling System Security for Sensor-to-Cloud communication

1)AGA: AWS, Google, Azure (Microsoft)



Nuvoton LoRaWAN Ecosystem
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M252 LoRaWAN
Sensor Device A

M252 LoRaWAN
Sensor Device B

M252 LoRaWAN
Sensor Device C

NUC980 
LoRaWAN Gateway

Internet
Ethernet / USB Wi-Fi



 ARM Mbed OS 5.1
 Support LoRaWAN Class A/C
 REYAX LoRa Module RYLR890 / 

RYLR400
。 Support 890-915MHz / 433~470MHz

 M252 Series
。 Cortex®-M23 48MHz 

。 256K Flash / 32K SRAM

。 12bit ADC x  16

。 SPI x 5

。 UART x 7

。 I2C x 5

。 USB FS Device 
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M252 LoRaWAN Sensor Device



NuMicro® M031BT Features
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System - Simplicity of Development

• Arm® Cortex®-M0 running up to 48 MHz
• Up to 128 KB Flash / 16 KB SRAM
• 512 Bytes SPROM
• Supply voltage: 1.8 V to 3.6 V
• Operating temperature: -40 ~ 85°C
• Package: QFN48 (5x5)
• Free-to-use tool & layout guide support

Analog - High Resolution & High Speed

• 16-ch 2MSPS 12-bit ADC with 1.8v operating voltage
• Build-in analog comparator x2
• Supports BOD/LVR function
• HIRC with frequency drift over temperature ± 2 % from -40 to 85°C

Peripherals - Rich I/O Peripheral

• UARTx3, I²Cx2, USCI interface
• 12-channels 96MHz resolution PWM
• 32-bit Timer x4

Bluetooth Highlight

• Support BLE 5.0 & 2.4GHz Proprietary 
Dual Mode

• Data Rate: 1Mbps and 2Mbps

• High TX Power: +8 dBm @1 Mbps

• Rx Sensitivity: −94 dBm @1 Mbps

• PHY, Link Layer, Host Certification



Easy Develop Bluetooth Applications

M031BT

01

02 03

04
Pass-through/ HOGP/ Heartbeat

Profile Support

Over-The-Air (OTA) Support

AT Command Ready for 

Easy Development

Central mode & Peripheral
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Summary
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IIoT & 

IoT Security

Automotive

Industrial 

Control 

Arm9Cortex®-M0
Cortex®-M23

W. TrustZone®
8051 Cortex®-M4

Cortex®-M23

W/O TrustZone®

NUC980

N9H

M480

M451

M2354

M031/032

NUC029

ML51/ML54/ML56

MS51

NUC131U/M0A23

Industrial IoT

Industrial HMI

192 MHz/2.5 MB

LCD/1MB/256KB SRAM

5V/M4
Multi-peripheral and 

high speed ADC 

5V/High Immunity

5V/CAN/AEC-Q100

5V/LCD/Touch

5V/High immunity

M261/M262/M263

512KB/CAN/QFN33

Arm9M0
M23

w/TrustZone
8051 M4

M23
w/o  TrustZone

M2351

PSA L2/QFN33

M2351

PSA L2/QFN33

M487

192 MHz/OTA

NUC980

Industrial IoT/Linux

M2354

LCD/1MB/256KB SRAM

M261/M262/M263

512KB/CAN/QFN33

M251/M252

5V/USB/Low Power

M251/M252

5V/USB/Low Power

M254/M256

5V/LCD/TOUCH

M031BT

BLE 5.0/2.4G

M483

192 MHz/OTA/3 CAN

M0A21

5V/125 °C

NUC980

10UARTs/4 CAN

M2351

PSA L2/CAN

M263

512KB/CAN/QFN33



Special Offer Roadshow 2020

101

每人限購一片  11月2日截止

90% OFF
x 15款開發板

50% OFF
x 8款開發板

https://direct.nuvoton.com/tw/roadshow2020/



102

NuMicro® Ecosystem

Digital Platform

Nuvoton
NuMicro MCU

NuvotonMCU
Digikey

▪ Online Disti. Channel

Nuvoton
Technology 
Corporation

TechDesign

▪ Partner Channel

Nuvoton Direct

▪ Official eStore

▪ Online Support

Nuvoton.com

▪ Information Hub

▪ Online Support

NuForum

▪ MCU Forum

Nuvoton
NuMicro

https://mcu.pse.is/u8drx
https://mcu.pse.is/wbksu
https://mcu.pse.is/vlydy
https://mcu.pse.is/vrrlq
https://mcu.pse.is/wd6ek
https://direct.nuvoton.com/?utm_source=vp&utm_medium=slide&utm_campaign=rpja_202009
https://www.nuvoton.com/?utm_source=vp&utm_medium=slide&utm_campaign=rpja_202009
http://forum.nuvoton.com/
https://www.youtube.com/user/NuMicro/?utm_source=vp&utm_medium=slide&utm_campaign=rpja_202009



