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Nuvoton Technology Corporation (Nuvoton) was founded to bring innovative semiconductor
solutions to the market. Nuvoton was spun-off as a Winbond Electronics affiliate in July 2008
and went public in September 2010 on the Taiwan Stock Exchange (TWSE). Nuvoton focuses
on the developments of microcontroller/audio, cloud security, battery monitoring, compo-
nent, visual sensing and loT with security ICs and has strong market share in Industrial, Auto-
motive, Communication, Consumer and Computer markets. Nuvoton owns 6-inch wafer fabs
equipped with diversified processing technologies to provide professional wafer foundry

services. Nuvoton provides products with a high performance/cost ratio for its customers by
leveraging flexible technology, advanced design capability, and integration of digital and
analog technologies. Nuvoton values long term relationships with its partners and custom-
ers and is dedicated to continuous innovation of its products, processes, and services.
Nuvoton has established subsidiaries in the USA, China, Israel, India, Singapore, Korea, Japan
and Germany to strengthen regional customer support and global management. For more
information, please visit http://www.nuvoton.com
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Nuvoton Technology Corporation (HQ) ) C Nuvoton Tech. Germany GmbH (NTG) }

Location: Hsinchu Science Park, Taiwan Location: Munich, Germany

Nuvoton Tech. Corp. America (NTCA)

Location: San Jose. CA, U.S.A. Location: Seoul, South Korea

Nuvoton Tech. Israel Ltd. (NTIL) ' Nuvoton Tech. Singapore Pte. Ltd (NTSG) }

Location: Herzliya, Israel ) Location: Singapore

- ~ - - -
Nuvoton Technology Corporation Japan (NTCJ) Nuvoton Tech. India Private Limited (NTIPL)
Location: Japan Location: Bangalore, Karnataka, India

J

Nuvoton Elect. Tech. (NTNJ) / Nuvoton Elect. Tech. (NTSH) / Nuvoton Elect. Tech. (NTSZ) / Nuvoton Elect. Tech. (NTHK)
Location: Nanjing / Shanghai / Shenzhen / Hong Kong

Nuvoton Technology Corporation certifies that semiconductor products designated by Nuvoton are compliant with the requirements of the
European Union's Restriction on Use of Hazardous Substances (“RoHS") Directive, 2011/65/EU & Commission Delegated Directive (EU) 2015/863.
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Nuvoton - Leading Microcontroller Platform Provider

Nuvoton provides a comprehensive ecosystem from product selection and development
to mass production to shorten our partner’s design cycles and accelerate time-to-market.

From the core of the NuMicro ecosystem, Nuvoton provides a rich product portfolio from
8051, Arm® Cortex-M0/ M23/ M33/ M4/ M55/ M7, and Arm9 to Cortex-A35-based micro-
controllers, offering over 600 parts for selection.

To provide an easy development experience, Nuvoton builds a development platform
with multiple IDEs, including Arm Keil, IAR Embedded Workbench, Visual Studio Code, and
NuEclipse. The development tools, BSPs, development kits, debuggers, and programmers
are also included to boost project development.

Nuvoton offers rich reference designs and an integral 10T platform to realize innovative
ideas in various fields. Customers could easily implement IoT projects with the Nuvoton
low-power or 10T secure microcontroller on the Nuvoton loT platform, which supports
multi-OS with multi-platform and is available for multi-connection to multi-cloud.

As a microcontroller platform provider, Nuvoton has been devoted to supporting our cus-
tomers worldwide with our digital platform. Nuvoton'’s digital platform can meet various
needs including but not limited to product selection, product resources, product purchas-
ing, sales/ technical support, and knowledge-based learning.

NuMicro® Ecosystem

Development Platform

J o Development Tool
* BSP
» Development Kit

» Debugger & Programmer

- o IDE
3 Reference Design 77
E @ @} o DALI2
e BMS
( o Display / HMI FAW
nuvoTon o Industrial loT Gateway
Microcontroller .
Platform © Digital Platform
T 7 Plts g
M55/ rm ol Platform Company Website
Rlescenroller * Multi-0S wWww. r'l) U\}’oton.com

o Multi-platform
e Multi-connection &
o Multi-cloud Sample & Buy

~
Online Support

GUI Platform

* MCP High-density DDR

o Supports Various LCD

o Supports emWin, Altia, and Qt graphics libraries
® Free-to-use emWin graphics library
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Microcontroller Platform

Industrial Control & HMI
- Machine Learning
COI’teXC A35 Edge Gateway
New Energy
AloT

Industrial Control

Arm 9™ HMI
loT

Arm® Cortex®

Arm® Cortex® M 4 Arm® Cortex®

Cortex® M7 Motor & Power Control M33 M55

Machine Learning D) . )\
Cortex® M5 Endpoint Al Arm® Cortex
Security M 23 M 7

Audio Enhancement & HMI
Cortex® M4 High Performance Arm® Cortex®

Security MO

loT

ol

0T Device
® .
Cortex® M33 Home Appliance o )

loT Security A35

Cortex® M23 Low Power

Comprehensive Platform

® Interactive Learning
Cortex® MO Industrial Control
Automotive
Industrial Control
8051 Low Power
Operating 8051 Cortex™-MO Cortexz-M23 Cortex"-M4 Cortex°-M55  Cortex"-M7 MPU
F o
e Sl Cortex’-A35
800 MHz MA35D1 & HEGEN
%m:i 1941A00 M55M1 @ DEEm G B REE
M5531 6 HE KM1M7CF B0 Arm9™
o

u
M23546 @ [
NoH  mEGmm
[5] M2A23 e N329
M2351 & @ ‘
1

2
NUC029 M263 &

NUC230
NUC131Ue> B
NUC1311

M262 &
! M261 &
1

Oplerating| Valtage IIGEAN EEE AR EY am Audio use cAN CAN FD &P AEC-Q100 € Low Power @ TrustZone
Ethernet Lco Touch Key Bluetooth
Video Code NPU Motor |I| Power
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Key Feature Selection: Automotive Microcontroller

The NuMicro® automotive microcontrollers pass the AEC-Q100 standards and are suitable for automo-
tive applications. Nuvoton automotive microcontrollers are embedded with Cortex-M0 and Cortex-M4,

up to 4 sets of CAN FD. The operating frequency ranges from 48 to 200 MHz, and the Flash size ranges
from 32 to 2.5 Mbytes.

NuMicro® automotive microcontroller provides a comprehensive system solution with high perfor-
mance and high reliability for ECU , Body Control, ADAS, and Automotive Lighting.

Multiple IDEs are supported, including the free-to-use Keil MDK Nuvoton Edition, IAR EWARM, and

NuEclipse.
NUC230/
- MOA23 |NUC131| M2A23 -lll:Zl: M253 M453 M483 M487 M463 M467
Core Cortex-MO Cortex-MQO Cortex-M23 Cortex-MO Cortex-M23 Cortex-M4 Cortex-M4 Cortex-M4 Cortex-M4 Cortex-M4
Speed (MHz) 48 50 72 50 48 72 192 192 200 200
Flash (Kbytes) 32 68 256 128 128 256 256 2560 256 1024
LIN 2 3 1 3 2 2 2 2 2 2
CAN/CAN FD 1/- 1/- -/3 2/- -/1 1/- 3/- 2/- -/2 -/4
Operating

40 ~ 40 ~ 40 ~ 40 ~ -S40 ~ -40 ~ -40 ~ -40 ~ -40 ~ +125 -40 ~ +105
Temperature (°C) 40 ~ +125 -40 ~ +105 -40~+125 -40~+105 -40~+105 -40~+105 -40~+105 -40 ~ +105

AEC-Q100 v v v

6
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Key Feature Selection:Industrial Control Microcontroller

Nuvoton Technology is a leading microcontroller provider in industrial control industry.
With the high quality and longevity, Nuvoton is an indispensable partner of industrial control

customers. Cortex-A35 Family

Core Speed: up to 800 MHz
ESD (HBM) : up to 2 kV

Arm9 Family

Core Speed: up to 300 MHz
ESD (HBM) : up to 4 kV / EFT : up to 4.4 kV

Cortex-M55 Family

e Longevity :
Full commitment to ensuring supply
continuity and stability for as long as 10 years.

Core Speed: up to 220MHz
ESD (HBM): up to 3 kV / EFT: up to 4.4 kV

NuMicro products are made by tier-one foundry, B W Cortex-M33 Family]
package, and testing partners to achieve the E Corex 33
high and stable product quality.

e High manufacturing quality :

Core Speed: up to 180 MHz
ESD (HBM): up to 4kV / EFT: up to 4.4kV

Cortex-M4 Family

Core Speed: up to 200 MHz
ESD (HBM) : up to 8 kV / EFT : up to 4.4 kV

Cortex-M23 Family

Core Speed: up to 96 MHz
ESD (HBM) :up to 7 kV / EFT : up to 4.4 kV

Cortex-MO Family

Core Speed: up to 72 MHz
ESD (HBM) : up to 8 KV / EFT : up to 4.4 kV
8051 Family

Core Speed: up to 24 MHz
ESD (HBM) : up to 8 kV / EFT : up to 4.4 kV

Industrial Control Field NuMicro Series Recommendation

e Extended operating temperature grades :
from -40 to +105°C for all new MCU products
and -40 to +85°C for all new MPU products.

® |[EC 60730 Class B Certified Software
Test Library (STL) supported

Battery [A35] MA35D1/MA35DO0 (Data Collector)/ MA35HO0 (HMI) [Arm9] NUC980 (Data Collector)
Management [M33/M4] M483/M433/M3331 (Energy Storage System)
[M23] M253/M2L31/M2A23(E-Scooter BMS), M2003(Power Tool)
K System IMO]  MOA23 (E-bike BMS) [8051] MG51/ ML51 (Power Tools)
[Arm9] NUC980 (Large LED Advertising Display)
LED [M33/M4] M463/M433/M3331 (Mini LED Local Dimming Control)
Lightening [M23] NUC1262/NUC1263 (ARGB LED), M2003(LED Control Module) ~ [MO] NDA102 (DALI)
[8051] MG51 (LED Control Module)
[A35] MA35D1/MA35DO0 (Ethernet 10/100/1000, CAN FD) [Arm9] NUC980 (Ethernet 10/100, CAN)
. [M55] M5531 (Ethernet 10/100, CAN FD)
Industrial

[M33/M4] M467 (Ethemet 10/100, CAN FD), M487 (Ethernet 10/100, CAN FD), M471 (WLCSP100), M3331 (CAN FD)
[M23] M2351/M2354 (Trustzone, CAN), M2L31/ M253 / M2A23 (CAN FD), M2003 (UART)
[MO] MOA23 (CAN) [8051] MG51 (UART)

Connectivity

[A35] MA35D1/MA35DO0 (Industrial Switch) [Arm9] NUC980 (Industrial Switch)
[M55] M55 (PLC Protocol Converter) [M4] M480/M460/M433 (Sensor Fusion, Motor Control)
[M23] M2L31/M2003 (Sensor Module), M2A23 (CAN FD Converter)

[MO] MOA23 (CAN Converter), M032/M031 (Sensor module)

[8051] MG51/ ML51 (Sensor Module)

Industrial
Automation

[A35] MA35D1/MA35D0/MA35H0 (Charging Pile) [Arm9] NUC980 (Concentrator)
Grid [M55] M5531 (Charging Pile)
[M4] M467 (Charging Pile), M463/M480 (Smart Circuit Breaker)

Infrastructure |,,,5, 2351/ M2354 (AMI 2.0 Smart Meter), M2L31/ M253 (USB to UART Converter)

[8051] MG51 (Circuit Breaker) [ADC] NADC24 (Precision ADC)

[A35] MA35D1/MA35D0 (Edge Gateway)/ MA35HO0 (HMI) [Arm9] NUC980 (Fire Alarm Controller)
Smart [M55] MB5531 (Thermostat) [V 33] M3331 (Home Appliance Display) [M4] M467 (Fire Alamm Controller, Thermastat)
Building [M23] M254/ M256/ M258 (Thermostat), M2351/ M2354 (Smart Speaker)

[MO] MOA23 (Elevator) [8051] ML51 (Smoke Detector), ML54/ML56 (Thermostat)

[M33] M3351 [M4] M451/ M471
5V MCU [M23] M251/ M253/ M254/ M256/ M258/ M2003/ M2A23
[MO]  MOA23/ M071/ NUC131/ NUC230/ NUC029 [8051] MG51/ ML51/ MUG51
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Key Feature Selection: Low Power Microcontroller

Power consumption is a significant factor for microcontroller selection especially in a battery-powered
application as IoT devices. In addition to considering the power consumption in different power modes, the
wake-up time is also vital for the application in power mode switching.

Nuvoton devotes to offer the low-power microcontroller solutions with robust security for various applica-
tion scenarios. The ML51 series has exclusive low-power run mode with less than 15 pA; the ML54/ML56
series has exclusive power down current with less than 2 pA with LCD panel display on; the Power-Down
mode of Nano100 series is less than 1 pA; the wake-up time from Fast Wake-up Power-Down mode of M251
series is 10 pS; the M254/M256/M258 series consume less than 2 pA while finishing all touch keys scanning;
the Deep Power-Down mode of M251 is less than 1.5 pA and less than 1 pA of M480 Series. Furthermore,
there are additional DC-DC mode for M261 and M2351 series to halve the power consumption in LDO mode.
The M2U51 series has exclusive power down current with 4uA with LCD charge pump operation; The M2L31
series has exclusive deep power down mode 0.5 pA

* Normal Run mode :67.5 yA/MHz in LDO
mode and 36 pA/MHz in DC-DC mode

* Deep Power-Down mode : 0.3 pA « Low-Power Run mode :

* Normal Run mode: 60pA/MHz down to 15 pA

* Deep power down mode without Vasar: 0.5uA

Normal Run mode : 100 pA/MHz
Power-Down mode with LCD on: 2 pA

* Wake-up time from Fast Wake-up
Power-Down mode : 10 pS
* Deep Power-Down mode : less than 1.5 pA

§
ML54/6

* Normal Run mode: 110 pA/MHz
* Deep Power-Down mode : less than 1.3 pA

e Normal Run mode: 130 pA/MHz

* Power-Down mode with LCD on in
resister mode : 3 pA

* Power-Down mode with 16-channel
Touch key calibration : 2 pA

e Multiple power modes fit for 10T application

Power-Down mode : less than 1 pA

* Normal Run mode : 135 yA/MHz
* Deep Power-Down mode: 0.5 pA

* Normal Run mode : 97 yA/MHz in LDO Cortex-M4
mode and 45 pA/MHz in DC-DC mode Family

Normal Run mode : 130 pA/MHz

= = ° Deep Power-Down mode with Vear
e less than 1 pA

& nuvoTon §

g M4s0 £

° Deep Power-Down mode without Vear
is less than 2 pA

Low-power NuMicro Series Recommendatiori

Application
NanolOO M251 | M253 M256/M258 M235 M2L31|M2U51| M480 M46ﬂ

Cortex-  Cortex- Cortex- Cortex- Cortex- Cortex- Cortex- Cortex- Cor‘cex-

Core 8051 8051 g M23  M23 M23 M23  M23  M23 M4
Speed (MHz) 24 24 32-42 48 48 48 64 72 40 192 200
Flash (Kbytes) 16-64 64 16-128 32-256 128 64-256 512 64-512 32-256 2560 1024
Smoke Sensor O O A A A @) @)
Glucose Meter A @) @) O @) @) @) @)
GPS Tracker A O @) O O O O O
Handheld Meter A O O O O O O O O O
\Ii\g;(i)lggfd/ Mouse A O O O O O
Smart Lock o O O O O O O O O O O
Oximeter O O O O O O @)

g o O Function could be fully satisfied M0 Basic function
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Key Feature Selection: Optical Transceiver Microcontroller

Nuvoton serves a total solution of Optical Transceiver from Datacom to Telecom, or even from current optical
transmission scenarios to new WDM (Wavelength Division Multiplexing) scenarios in 5G Fronthaul.

All of NuMicro M029G/ M030G/ M031G series have a built-in temperature sensor, package selections of small
size including QFN24 and QFN33, and 2 sets of strong I2C, which fully meet the requirement of traditional
Optical Transceiver Module applications: (1) precise temperature measurement, (2) small form factor and (3)
an 12C interface for communication. Moreover, to implement the Pilot Tone Modulation in WDM for OAM
(Operation Administration and Maintenance) data transmission, NuMicro M031G series is also equipped with
a Hardware Manchester Codec with CRC and 1 set of DAC supporting “Auto Data Generation” function.

Hardware Manchester Codec* with CRC :
to encode and decode the low-frequency dither signal

DAC with Auto Data Generation Function™ :
to generate the smooth sine waveform up to 500 kHz 32 points for the output of Pilot Tone Modulation

Accurate Temp. Sensor :
with +1.6°C deviation from 0 °C to 70 °C and + 2 °C deviation from - 40 °C to 105°C

Small Package :
QFN24 3x3 mm / QFN33 4x4 mm
Strong I2C :
supports 400 kHz(M029G) or 1 MHz(M030G/MO031G) Slave mode and non-stretch mode
*Only for M031G

For high speed optical transceiver, Nuvoton provides the choices of M471 and M485 series.
The two MCU series are based on Cortex-M4 core, and provides the benefit of;

Small package QFN48 5x5mm and WLCSP100 4.5x4.5mm
Flash memory in dual bank structure for OTA

Multiple ADC channel

Strong 12C, up to 3.4 MHz

Optical Transceiver
Core Cortex-MO Cortex-MO Cortex-MO Cortex-M4 Cortex-M4
Operating Frequency (MHz) 48 48 72 120 192
Flash (Kbytes) 32 32 64 32 64 512 (dual bank) 512 (dual bank)
SRAM (Kbytes) 2 4 8 64 160
Hardware Manchester Codec = - - v v

DAC with Auto Data Generation - - - v v

ADC 11 11/16 11/16 11/16 11/16 24 16
Temperature Sensor v v v v v v v
Package QFN24  QFN24 QFN33 QFN24 QFN33 QFN24 QFN24 QFN33QFN33  WLCSP100 QFN48

General Purpose P”(()st Tonell\élodulation Sl P
Entry & Middle Speed eneral Purpose .
(Entry peed) (Middle Speed) (High Speed)

Scenario
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NuMicro® Ecosystem - Al and Machine Learning Platform

The era of Al technology has arrived, and embedded systems products must now integrate Al features to
meet user expectations. NuMicro supports this transition by equipping its advanced microcontrollers and
microprocessors with Al and machine learning capabilities through a comprehensive software ecosystem.
In the realm of MCU-based Al applications, combining sensors with machine learning models enables
real-time recognition and decision-making across various fields such as machine vision, speech recogni-
tion, and smart sensing. NuMicro's M467 series MCU, M55M1 series MCU, and MA35D1 series MPU
support running trained machine learning models for real-time inference. The primary software tool for
this is NuEdgeWise, which offers a range of pretrained models and facilitates the entire ML development
process—from data collection and preprocessing to model training, quantization, optimization, and
performance verification.

Developers can use two methods to implement machine learning applications with NuMicro MCUs: Bring
Your Own Data (BYOD) and Bring Your Own Model (BYOM). BYOD leverages NuEdgeWise's examples and
pretrained models, allowing developers to retrain the model with data collected from their specific scenar-
ios. BYOM allows developers to deploy and run their custom-trained models by leveraging the specific
machine learning runtime, machine learning libraries, and NPU drivers.

NuEdgeWise ML IDE

Object Gesture | Anomaly | Pose Facial
Detection | Recognition | Detection jLandmark j Landmark
ML Tensorflow
Framework

ML
Inference Tensorflow Lite Micro Tensorflow Lite
Runtime

Ethos®-U55 arm-NN
Driver Library

Applications Spotting | Classificati

System CMSIS-NN
Software ML Library

Ethos®-U55 Cortex®-A35

Crotex®-M55 CPU L CEU

Crotex®-M4 CPU
CPU/NPU

10
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loT Security Platform

To strengthen the security of MCUs and MPUs with software execution security, storage security, and
connectivity security, Nuvoton has been developing a series of hardware and software mixture tech-
nologies to achieve the security targets of NuMicro® Family products, which covers:

All data assets in the microcontroller are well identified and protected.

All potential security threats while the microcontroller firmware is running are well addressed.

All potential security vulnerabilities of the microcontroller, both in hardware and software, are well avoided.

Nuvoton has dedicated to enhancing the security of microcontrollers, the NuMicro® M2351 series is
the first Arm® Cortex®-M23 based MCUs that has been both PSA Certified™ Level 1 (Feb. 2019), Level
2 (Jul. 2020) and PSA Functional API Certified (Feb. 2019).

The M2354 Series is based on M2351 Series' security fondation with enhancement on Side-Channel
Attack mitigation of cryptographic hardware and physical secuirty of secure key storage.

Furthermore, M2354 Series , M480 Series and M460 Series elaborate comprehensively supporting for
FreeRTOS, RT-Thread and Mbed OS 6.x for easy implementation of an loT Device and its connection
to varied clod services.

The MA35D1 Series introduces Trusted Secure Island (TSI) as a secure subsystem of microprocessors,
contributing information security assurance for a range of embedded and 10T applications.

Targeted Applications : Smart Home, Smart City, Smart Building, Smart Transportation, Smart Agriculture,

Smart Metering, Environment Surveillance (CCTV), Mobile POS, IoT Node Devices,
loT Gateways.
Security NuMicro Series Recommendation
Technology
Secure Bootloader (based on ECDSA signature)

“vizss [wasss | waasa | waso | waeo Jwiagsod]
v v v v v

Secure Frmware Update (FOTA
Secure Boot pdate (FOTA) v

ROM Driver APIs v

Debug Authentication (temporarily unlock)

v v

TrustZone reference code

Security
Reference
Code / Lib /Tool

Key Generation Tool v
v

Firmware Image Signing Tool

AN

Key/Certificate provisioning service

. Peripheral privileged mode

Isolation 2 B d
TrustZone partition for Cortex-M

Flash Lock (read protection)

AN N Y W N U W WA

AR

Flash Memory eXecute Only Memory

Protection

A AN

Dual Bank (with bank remapping)

A Y Y Y Y Y W WA WA U U NN

Flash Write Protection

DES/3DES

AES-256

AES with CCM, GCM and GMAC modes

A W N N N O U N U U N O N N WA Y

AR N N N N WA N

ECC (key generation, ECDH-ECDSA)

A}

RSA-4096
Crypto
Processors

Side Channel Attacks mitigation of AES, RSA, ECC
SHA1/SHA2-384

A}
A}
AN WA N N NN

AN

SHA2-512, HMAC-512

SM2/3/4 (Chinese national cryptography standard)

A9 T Y Y Y W W NN

TRNG + PRNG
Cryptographic KeyStore (secure key storage)

. . Unique ID
Device Identity =
Customer Unique ID

Tamper Pin Detection

Anti-Tamper
RTC backup registers

Temperature sensor

A Y N WA N MR
A0 N N U O NN
AN N N U U U WA N

Environment

Clock monitor
Sensor

Voltage glitch detection

Booting Status Monitor

Platform
Security
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Life Cycle Management
Firmware Version Counter

Debug Port Management (DPM)

A9 Y Y WA VA VA N N U S ¥

A 10 Y T Y T 1 1 T W U W U O O U U N W N ¥
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loT Platform
Supports multi-OS with multi-platform; Provides multi-connection to multi-cloud.

Nuvoton offers a comprehensive 10T platform, which supports multi-OS with multi-platform and provides
multi-connection to multi-cloud. The NuMaker-loT-M467 and NuMaker-loT-M487 are excellent for being a
node device with sensor and connectivity. Besides, the NuMaker-loT-MA35D1, NuMaker-110T-NUC980,
NuMaker-1loT-NUC980G1/G2, NuMaker-RTU-NUC980(Chili) and NuMaker-loT-M467 are fit for being a gate-
way.

Nuvoton links all aspects of the IoT platform to facilitate 10T innovation. NuMicro loT platform supports
Linux, Arm Mbed OS, Amazon FreeRTOS, AliOS Things and RT-thread RTOS on selected NuMaker platform
with embedded crypto accelerators to boost communication performance and strengthen connectivity
security. Besides, the NuMaker platform can connect to various cloud services, such as Amazon Web Service
(AWS), Alibaba Cloud and Microsoft Azure via various connectivity options including Ethernet, Wi-Fi, NB-10T,
and LTE.

Welcome to download the Nuvoton IoT resource reference file (https://www.nuvoton.com/iot_startup). The
content includes rich information, such as development resource, quick-start examples, application tutorial

videos, etc.
aws

Azure, Alibaba Cloud

LTE

- LTE
& NB-loT

Gateway App

e NuMaker-10T-MA35D1 e i0S
o NuMaker-IloT-NUC980 e Android

o NuMaker-110T-NUC980G1/G2 L‘:_-" =
e NuMaker-RTU-NUC980 (Chili) “a
o NuMaker-loT-M467

QrmmBED Y v

Node Device

o NuMaker-loT-M467
o NuMaker-loT-M487

12 Crm MBED #2205] AliOS
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IP_Connectivity| orHP Clouds
NuMaker 0S /RTOS Ether -
Board it Quectel | SIMCOM |Quectel AWS Cloud Azure1
BGO6A | 7020E | EC21A

Linux
NuMaker-loT-MA35D1
RT-Thread ‘ . ‘
Linux e o ©o o o ®
NuMaker-1oT-NUC980G1 FreeRTOS [ )
NuMaker-11oT-NUC980G2
RT-Thread . . .
Linux e o © [ [ o
NuMaker-RTU-NUC980(Chili) RO ‘
RT-Thread . . .
woeaos @ e O ©o [ o [

Amazon FreeRTOS

NuMaker-loT-M467

RT-Thread

MbedOS

Amazon FreeRTOS

NuMaker-10T-M487 AliOS Things .
RT-Thread . .
* <
NuMaker-LoRaD-M252 MbedOS/Non-08*2 ()

*1 US915/EU868/CN470 Bands *2 Non-OS is NuLoRaNode
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GUI Platform

Nuvoton provides rich GUI platform resources, the platforms support SEGGER emWin, and Qt graphic librar-
ies that help users create modern GUIs. In addition, we provide the powerful PC GUI tool SEGGER AppWizard
for composing embedded GUI. It is easy to use, significantly saves development time, and is use-in-free for
your HMI product.

Nuvoton MPUs built-in high-capacity DDR reduces circuit design difficulty and manufacturing cost.

Support mono, gray, and color OLED and LCD modules, resolution up to 1920 x 1080 in 16M colors. More-
over, the MPUs integrate 2D graphic accelerator, H.264, and JPEG codec to speed up graphics processing and
improve users' experience of HMI applications.

Users can choose bare metal (non-0OS), RTOS, or Linux to be the OS according to application requirements.

Nuvoton GUI platforms are suitable in industrial control, smart building, smart appliance, medical device,
charging pile, and consumer products with LCD HMI required.

Free-to-use
emWin & AppWizard

. . M4 Family .
A35 Family| Arm9 Family M23 Family « MPU built-in high-density DDR
N9H St M2354 X /
MA35 M467 « Free-to-use emWin graphic bibrary
for creating GUI easily
RGB/ i80/ SPI RGB/ i80/ SPI i80/ SPI i80/ SPI * Support LCD with various size
LCD Hardware .
Product Series Qﬂ'\J/ﬁC_'Qm\ SR_AM Flash Size | Resolution & | Accelerator EVB P/N Evg LCIID f_lze &
(MHz) Size Interface For Graphics (E=tolluition
2D GFx
Dual Cortex-A35 MCP DDR 1920x1080 | NuMaker-HMI-MA35D1-51 7
Rl 800 MHz 128/256/512 M8~ XM gy gpsigp  PEC DEcoder N aker-HMI-MA35D1-AL  (1024x600)
H.264 Decoder
2D GFx .
Dual Cortex-A35 MCP DDR 1280x800 NuMaker-HMI-MA35H0-A1 7
MA35HO 650 MHz 128 MB External  pGR/SPI/IB0 | eos eoaet NuMaker-HMI-MA3SHO-A2  (1024x600)
NOH31 Armg MCP DDR External 1024x768 2D GFx NuMaker-HMI-N9H31-A1 7"
300 MHz 32 MB RGB/SPI/i80  .PEG Codec  NuMaker-HMI-N9H31-A2  (800x480)
Armg MCP DDR 1024x768 2D GFx 7
NOH30 300 MHz 64/128 MB Bxternal B/ SPI/iB0 PEG Codec L (800x480)
2D GFx 5
Armg MCP DDR 1024x768 . 5
NO9H26 240 MHz 64 MB External  oGB/sPI/igD | acyeoaeC  NuMaker-HMINSH26 g5, 480
Armg MCP DDR 1024x768 2D GFx 43
NuMaker-HMI-N9H20
NOH20 200MHz 2/8/32 MB Bxternal  oB/SPI/iB0 PEG Codec (480x272)
Cortex-M4 480x272 43
M460 o0 MHs 512 KB 1024 KB SPU 80 N/A NuMaker-HMI-M467 (480X272)
Cortex-M4 480x272 3.2"
M480 192 MHz 160 KB 512 KB SPI/ 180 N/A NuMaker-HMI-M487 (320%240)
Cortex-M23 320%x240 2.4
14 M2354 96 Mz 256 KB 1024 KB BV N/A NuMaker-HMI-M2354 (320x240)
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Smart Home Appliance Platform

As the purist for quality of life continues, Smart Home Appliances have become essential for homes.
Nuvoton microcontrollers integrate demands for Smart Home Appliances system. Critical features
include: 1.8V to 5.5V operating voltage, packages with more than 0.5 mm wide pin pitch, a software
library of self-test, and functional safety for IEC-60730 Class B. Robust anti-interference protection
circuits of Electrostatic discharge (ESD) and Electrical fast transients (EFT) are also provided. Nuvoton
microcontrollers support firmware update on the air (FOTA) by using the dual bank flash memory or in
system programming (ISP) with loader ROM(LDROM). Nuvoton's human machine interface (HMI) micro-
controllers incorporate high immunity features. The touch-key with waterproof and noise immunity can
support 2 mm depth water droplet. The LCD charging pump patent can maintain the operating voltage
and keep the display clear even when the voltage is insufficient.

Nuvoton provides a rich product portfolio for Smart Home Appliances, including MG51, MS51 and
ML51series based on 8051; M071, M032 series based on Cortex®-MO0; M2003, M251/ M252, M254/
M256/ M258, and M2354 series based on Cortex®-M23; M471, M480 and M460 series based on
Cortex®-M4; M3351 series based on Cortex®-M33; N9H series based on Arm9; and MA35D1 based on
Cortex®-A35 and Cortex®-M4. All products offer long-term supply guarantee.

Nuvoton microcontrollers provide rich-function features to meet various applications.

- Main control: MG51, MS51, ML51, M2003, M251/ M252, M071, M471 and M3351 series
- Display with COM/SEG LCD: ML54 and M254 series
- Display with TFT LCD: M032, M2354, M480, M460, N9H and MA35D1 series
- Touch-key with COM/SEG LCD: ML56 and M256/ M258 series
- Wireless with consumer infrared receiver: M471 series

Target applications: Smart Small Appliances, White Goods, Health Care Appliances, Smart Homes.

Home
Appliance

Application i Ml

Control Control

Core 8051-1T  Cortex-M23
Operating
Frequency 24 24/40
(MHz)
32/64/
128/ 256 /
512/1024

Flash (kB) ~ 8/18/32/

4/24/36/

1/12/2/4 48

SRAM (KB)
Operating
Voltage (V)

IEC-60730
Class B STL

2E=5 24~55

v v

Display

Touch-key

Low Power (NTL/51)

Infrared
Receiver

0.5mm
Pin Pitch

Wide Pin  0.6smm
Pitch Pin Pitch

0.8mm
Pin Pitch
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Main
Control

Cortex-MO

50/72

64/128/
256

8/16/20

25=55

Main
Control

Cortex-M4

72 /120

64/128 /
256

32/64

25~55

MG51/
Ms51/ M2003 M2ST/ MO071 M471 MESS/
ML51 M252 ML56

Display
+ Touch

8051-1T
24

64

18-~3.6

v

COM/SEG
LCD
8x28

v
14

v

M254/
M256/
M258

Display
+ Touch

Cortex-M23

48
64/128/
256
8/16/32

Lis=55

v

COM/SEG
LcD
8x44

v
15/24

v

Display

Cortex-M0 Cortex-M23  Cortex-M4

72

512

96

18~3.6

v

TFTLCD

Display

96

1024

256

17-~3.6

v

TFTLCD

M032 | M2354 M480 M MA35D1 | M3351

Display Display Display Display Main Control

Dual

Cortex-M4 Arm9 Cortex-A35 + Cortex-M33

200/ 240/ 800 MHz /
192 200 300 180 MHz 144 MHz
256 /512 /
512 1024 External External 1024
218132/ 128/256 /

260 222 64 /128MB 512MB 43017
18~36 1.7~36 3.0~3.6 3.0~3.6 27~55
v v v v v

TFTLCD TFTLCD TFTLCD TFTLCD
3.5"320x240 3.5"320x240 4.3"320x240 5" 480x272 7" 1024x768 15" 1920x1080
v v v
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NuDeveloper Ecosystem - Make Engineers' Jobs Easier

Nuvoton provides a comprehensive development platform to assist our customers
achieve rapid development, high-capacity mass production, and easy upgrades.

® NuMaker Series

00000000000 |

0 Comprehensive peripherals for rapid prototyping of your idea.
O Designed for general purpose development

00000000000 0 On board debugger & programmer
Evaluation Board ® Application Specific
(NuMaker) Designed for DALI/IoT/ HMI/Touch key/COM/SEG LCD development.
Nu-Link ® 1 to 1 Debugger & Programmer
u-Lin
Nu-Link Series Debug Adapter is a USB debugger/programmer and can be applied to the
I development of NuMicro products. Besides, it supports off-line programming which can
be triggered by a button.
O ® MP Programmer
Debugger & The Nu-Link-Gang Programmer is designed for mass-production in the customer site.
Programmer With flexible programming option which can offline programming 4 chips simultaneously
(Nu-Link) or individually, fit for automatic IC programming system.

® Programming Tool

O ICP Tool
Mass-production programming tool with code encryption, protect IP of customer.
O ISP Tool

Provides sample code for end-product firmware update.

0 Nu-Link Command
Supports programming up to 16 target chips simultaneously.

® General Tool

— - PinConfigure Tool

To configure I/0 with multi-functions and generate OrCAD library.

PinView Tool
A monitoring and visualization tool that can immediately show the current status
of 1/0 pins.

SelIE e TRn] Clock Configure Tool

(NuTool) Check the clock tree and generate the clock initiate code.
0 CodeGenerator Tool
Code generating for NuMicro M031/M032/M251/NUC1262/M2003C projects with the
initial peripheral, pin, and clock configurations.
® Application Specific
O DALIController
Supports monitoring and recording of DALI bus communication and send
DALl commands.
0 LCDView
Creates customized LCD panel and COM/SEG table and emulators real-time
COM/SEG status.
" TouchView
Supports adjusting parameters and calibrating touch key system.
NuEdgeWise
Nuvoton Machine Learning Development Tool for TinyML
® Board Support Package (BSP)
Offers rich peripheral application example codes. With the unified APl names of all
NuMicro products and Nuvoton Code Generator, customer could easily start or migrate
a NuMicro project.
Embedded e Example Code
Software ) L . . . . .
(BSP & Offers rich popular applications : Audio codec, LED lighting, Fan speed detection, Modbus,

Example Code) SPI flash and EEPROM, Power detection, Temperature detection, etc.

Offers multiple IDEs for customers

I:!F;--,r_--- ® Arm Keil
NuEclipse Free-to-use for NuMicro MO, M0+, M23, M33, M4, M55 and M7 products.
FASSR AR ® |IAR Embedded Workbench
IDE and Driver ® NuEclipse within the GNU Eclipse framework
16 ® Visual Studio Code
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Digital Platform

Nuvoton has been devoted to supporting our customers worldwide through our digital
platform. Nuvoton's digital platform can meet various needs including but not limited to
product selection, product resources, product purchasing, sales/technical support, and
knowledge-based learning.

WWW.
nuvoton.

com

nuvoton.com is the core of the digital
platform where most of your needs can be
fulfilled. It provides product selection,
product information, development, and
mass production. On Nuvoton'’s website,
you can find all the needed resources,
documents, board support packages, and
software tools.

e Product Selection

¢ Product Information

* Resource Download

Sample Documents Knowledge-
& BSP based
buy Software Tools learning
For customers who need to receive products Nuvoton constantly produces content
faster, our eStore can help. Shopping at the with great insights. We deliver reference
official eStore, Nuvoton Direct, is quick and applications and tech articles in differ-
easy. Besides Nuvoton Direct, other online ent languages, channels, and forms.

shopping channels are also available.
» Facebook - Nuvoton NuMicro

= Twitter / X - Nuvoton Technolgy

» Nuvoton Direct - Official eStore » LinkedIn - Nuvoton Technology
- Tmall - Official eStore for China region « WeChat - @nuvoton_mcu
» TechDesign - Partner Channel + YouTube Channel - Nuvoton Technology
*» Digikey - Disti. Channel » Bilibili Channel
Online - Tech Blog
support

Need to talk to a real person? Ask questions
whenever you want, and we will do our best
to answer. Feel free to reach our online chat
on nuvoton.com or Nuvoton Direct. Besides,
Nuvoton-owned forums are great for further
discussions.

* NuForum https://forum.nuvoton.com
» 21ic Forum http://bbs.21lic.com
* nuvoton-mcu.com
» Tech/Sales Online Chat
Visit nuvoton.com or Nuvoton Direct

Downloaded from AFFOW.COM.
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List of Abbreviations, Acronyms & Codes

Code of Chip

I O T mOoOOw

18 ;
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ACMP

EMAC
LP UART

OPA
PDMA

QSPI
RTC

RTC (V,

BAT)

SPI Master

USB

PSIO
VAI

USCI

XOM

MSOP
WLCSP
TSSOP
TSSOP
TSSOP
QFN
LQFP
LQFP
SOP
LQFP
LQFP
LQFP
LQFP
LQFP
LQFP
LQFP
QFN
SOP
LQFP
LQFP
LQFP
LQFP
LQFP
LQFP
QFN
QFN
SOP
LQFP
LQFP
Wafer

QFN

QFN
QFN

USB FS
USB HS

H/D

Analog Comparator

Ethernet MAC

Low-power UART

OP Amplifier

Peripheral Direct Memory Access
Quad SPI

Real-Time Clock

The RTC could be powered via Vear pin when
power off or in Power-Down mode.

Master mode used only for this SPI.

USB Full Speed
USB High Speed
On-The-Go (OTG)
USB Device

USB Host

Allows to act as a USB host or device but not OTG

Programmable Serial I/0
Voltage Adjustment Interface

Universal Serial Control Interface
USCI supports UART, SPI and 12C mode.

eXecute-Only Memory

Trusted Secure Island

8x8
10 3x3
14 4.4x5.0
28 4.4x9.7
20 44x%6.5
24 3x3
176 24 x 24
176 24 x 24

8 4 x5 (150 mil)

144 20 x 20
144 20 x 20
128 14 x 14
128 14 x 20
128 14 x 14
48 X7
44 10 x 10
48 X7
20 7.6 x 13 (300 mil)
32 7x7
80 14x 14
64 10 x 10
64 14 x 14
64 X7
64 7x7
33 4x4
16 4x4
28 7.6 x 18.1 (300 mil)
100 14 x 14
100 14 x 20
20 3x3

4x4
48 5x5
33 5x5

0.5

0.65
0.65
0.65
0.4
0.5
0.5
1.27
0.5
0.5
0.4
0.5
0.4
0.5
0.8
0.5
1.27
0.8
0.65
0.5
0.8
0.4
0.4
0.4
0.65
1.27
0.5
0.65

0.4
0.5
0.35
0.5
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NuMicro® Family Arm® Cortex®-A35 MPUs

High-performance Edge lloT Series

The NuMicro® MA35 family is based on the Arm® Cortex-A35 core in Armv8-A 64-bit architecture and the Arm Cortex-M4 core. It supports
TrustZone security technology for high-end industrial control, edge lloT gateway, and HMI applications.

The MA35 family provides multiple cores architecture to meet the high computing power and real-time control requirements at the same
time. The MA35 family supports 16-bit DDR2 and DDR3/ DDR3L SDRAM. For an easy system design and manufacture, the MA35 family
also offers LQFP and BGA packages stacked with a DDR2/DDR3L SDRAM and the density up to 512 MB, which significantly reduces
PCB layer, size and electromagnetic interference (EMI).

$49]]03U020DI\

The MA35 family also provides rich features such as advanced security, Nuvoton TSI (Trusted Secure Island), Gigabit Ethernet, SDIO3.0
host controller, high-speed USB2.0 controller, and CAN FD for high-speed connectivity. It is also equipped with a LCD controller, 2D
graphic accelerator, JPEG, and H.264 decoder for graphics HMI applications. Furthermore, the complete ecosystem is provided to
shorten the customer's development time in embedded Linux.

MA35D1 Series

The NuMicro® MA35D1 series is a heterogeneous multi-core microprocessor targeted to high-end edge lloT gateway. It is based on dual
64-bit Arm® Cortex®-A35 cores with speed up to 800 MHz, and one 180 MHz Arm® Cortex®-M4 core. Based on the high-performance
cores, the MA35D1 series facilities the tiny Al/ML for edge computing.

The MA35D1 supports 16-bit DDR2 and DDR3/ DDR3L SDRAM. For an easy system design and manufacture, the MA35D1 series also
offers LQFP and BGA packages stacked with the DDR2/DDR3L SDRAM and density up to 512 MB, which significantly reduces PCB layer,
size and electromagnetic interference (EMI).

The MA35D1 series is a trusted system for loT products' security requirements. It includes several advanced security mechanisms such
as Nuvoton Trusted Secure Island (TSI) an isolated secure hardware unit, TrustZone, secure boot, tamper-detection, built-in cryptographic
accelerators, and a TRNG, as well as Key Store and OTP memory. All the security operations are performed in the TSI to protect sensitive
and high-value data. The features also satisfy customers in IEC 62443 certification requirements.
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For high-end edge lloT gateway requirements, the MA35D1 series provides multiple advanced and high-speed connection interfaces,
such as Gigabit Ethernet, SDIO3.0, USB 2.0 HS, and CAN FD, for edge gateway and new energy applications.

For HMI applications, the MA35D1 series provides a LCD display controller with the resolution up to 1920x1080 at 60 FPS, a 2D graphic E
engine, a JPEG and a H.264 decoder integrated for better graphical HMI effects and video playback. 8
2
Boot Source: SPI NOR, SPI NAND, NAND, SD, eMMC, USB wn
Target Applications: Edge Gateway, Tiny AlI/ML, HMI & Industrial Control, New Energy Applications @
(1]
(7]
Part No. Package MCP DDR Ethernet Temper Pins EADC GPIOs
MA35D16F787C LQFP216 128 MB Megabit + Gigabit Ethernet
MA35D16F887C LQFP216 256 MB Megabit + Gigabit Ethernet - - 154
MA35D16F987C LQFP216 512 MB Megabit + Gigabit Ethernet - - 154
MA35D16A887C BGA312 256 MB 2 sets of Gigabit Ethernet v v 208
MA35D16AJ87C BGA312 512 MB 2 sets of Gigabit Ethernet v v 208
MA35D16A087C BGA364 - 2 sets of Gigabit Ethernet v v 208
Key Features: Dual Cortex-A35 high-performance cores, One real-time processor Cortex-M4, MCP industrial DDR in LQFP & BGA
packages, Advanced security Nuvoton TSI, 1080P display, 2D graphic engine, JPEG&H.264 decoder, 2 sets of 10/100/1000 Ethernet
MAC, 2 sets of USB High Speed Host, 1 set of SD3.0, 4 sets of CAN FD.
19
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MA35D1’s Innovative Secure Subsystem Security for MPU

Dual Cortex-M4
Cortex-A35 ‘

Secure Channel

$49]]043U020DI|\

g TSI (Trusted Secure Island)

Secure Boot

OTP Memory RTIC* Tamper Detection Pins
o %

Cryptographic Engines

AES,SHA,ECC,RSA,
SM2/3/4,TRNG,PRNG

The MA35D1 is a trusted system for loT products' security requirements

The Nuvoton TSI is an isolated secure hardware unit where operation is not affected by MA35D1’s main dual-core CPU system.
Multiple built-in security features in the subsystem to carry out :
- Software Execution Security
Secure Boot, TrustZone, *Run-Time Integrity Checker (RTIC)
- Communication Security
True Random Number Generator (TRNG), Pseudo Random Number Generator (PRNG), Hardware Cryptographic Accelerators
- Chip-level Storage Security
Secure key storage (KeyStore) and OTP memory accessed by the cryptographic engines without needs of CPU intervention, supporting
product lifecycle management (PLM)
- System Security
Tamper pins for system-level intrusion detection
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Customers can easily utilize TSI’s secure environment and features to realize the Protection, Detection, and Recovery for loT devices.
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H.264
Cortex- 256 24
MASSD16 1, oc | GoMeX g L1 os| 154 5 1128|40l = |2 182 (3] '8l = iz 2112 (6] e 120 4 ol B o o 2y deeeden B B BEGER © -
F787C Dual M4 128 bit JPEG 216-EP o
UEL decoder
H.264
Cortex- 256 24
MASSDI6 =55 Corex gy 40105154 + 25640 - 1218 2 8 8 - 172 2 6 4 2 4 2 1 1 1 1 v g 28 ydeooder 0 LOFP S0
F887C - M4 18 bit JPEG 216EP )
U decoder
H.264
Cortex- 256 24 NuMaker-
MA35D16 Cortex- 24 decoder LQFP loT-
Fo87C 335I M4 800 -40 105 154 1;8 51240 - 1218 2 3 8 - 172 2 6 4 2 4 2 1 1 1 1+ 2 s v e v ° | zpEe 2x4 VY MASsDI-
UEl decoder Al
H.264
Cortex- 256 15 NuMaker-
MA35D16 Cortex- 24 decoder BGA HMI-
ABSTC I/)\ssl M4 800 -40 105 208 128 25640 - 12183 3 8 8 172 2 6 4 2 4 2 1 1 - 2 « 2 o v G v o2 o 1x VA Masen
UE! decoder 5 st
H.264
Cortex- ~ 256 15 NuMaker-
ALl C‘mx 800 40 105208 + 51240 - 12183 3 8 8 172 2 6 4 2 4 2 1 1 - 2 v 2 o v e 5 By Ty
AJBTC g 128 ! 15 MA35D1-
decoder Al
H.264
Cortex- 256 14
MA3ED16 =y, Cortex- oy 40105208 + - 40 v 12183 3 8 B 172 2 6 4 2 4 2 1 1 - 2 o 2 24 g dender =, BGA -
A087C M4 18 bit JPEG 364
Dual Aaradar 14
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MAS35HO0 Series

The NuMicro® MA35HO series is a high-performance microprocessor targeted to industrial HMI applications. It is based on dual 64/32-bit
Arm® Cortex®-A35 cores, the high-performance cores run up to 650 MHz and include 32/32 KB I/D L1 cache for each core, and a 512 KB
shared L2 cache.

$49]]03U020DI\

The MA35HO series supports secure booting from four modes, USB, SD/eMMC, NAND, and SPI Flash (SPI NOR/SPI NAND). In order to
provide easy system design and manufacture, MA35HO series also offers LQFP package stacked with a DDR SDRAM and the size of 128
MB, which significantly reduces PCB layer, size and electromagnetic interference (EMI).

The MA35HO series is a trusted system for industrial HMI applications security requirement. It includes practical security mechanisms
such as Arm® TrustZone® technology and secure boot, built-in cryptographic accelerators with AES, SHA, ECC, RSA, SM2/3/4, and a
TRNG, also Key Store and OTP memory to protect sensitive and high-value data.

To obtain better graphical HMI effects, the MA35HO0 series provides an LCD Display controller with the resolution up to 1920 x 1080 at 60
fps, a 2D graphic engine, a JPEG and a H.264 decoder for video decoding. Furthermore, the MA35HO series also provides high-speed
connectivity and advanced control interfaces for high-performance HMI applications, such as Megabit Ethernet, high-speed USB host
and device, SD3.0/eMMC, and CAN FD.

Boot Source: SPI NOR, SPI NAND, NAND, SD, eMMC, USB
Target Applications: Factory Automation, Industrial HMI, Smart Building, Smart Home, Smart Appliance, Smart Medical, New Energy

MA35H04F764C LQFP216 128 MB Megabit
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Key Features: Dual Cortex-A35 high-performance cores, MCP industrial DDR in LQFP package, Practical security Nuvoton, 1080P
display, 2D graphic engine, JPEG & H.264 decoder, Megabit Ethernet MAC, USB High Speed Host & Device, SD3.0, CAN FD.

SaLes OHSEVIN
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New Option for Industrial HMI
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EV Charging Station Industrial Control

Coffee Machine Speed Meter

Smooth Graphics &
Video Playback

High-Performance with
Power Efficiency

Ddual-core 64-bit Cortex-A35 CPU Supports 1080P HMI, built-in a LCD interface, a 2D
with a clock speed of 650 MHz. graphics accelerator, and JPEG & H.264 decoders.

SNdIN SEV-,XaH0D  uliy Ajiwey (oJINNN

B Industrial Grade Rich

Operating Temp. Design Resource
Supports industrial-grade operating HMI software supports mainstream graphics libraries such as SEGGER
temperatures, ranging from -40 to +125 emWin, LVGL, and Qt.Additionally, provides user-friendly PC GUI tools for Ul
degrees Celsius in junction. development, significantly reducing development time.
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MAS35DO0 Series

The NuMicro MA35D0 series is a high-performance microprocessor designed for industrial edge device applications. It features dual
64/32-bit Arm Cortex-A35 cores, running at speeds of up to 650 MHz. Each core includes a 32/32 KB I/D L1 cache, and there is a 512 KB
shared L2 cache.

$49]]03U020DI\

The MA35DO0 series comes with a built-in 128 KB IBR (Internal Boot ROM) and supports secure booting from four modes: USB, SD/
eMMC, NAND, and SPI Flash (SPI NOR/SPI NAND). To facilitate system design and manufacturing, the MA35DO0 series offers an LQFP
package stacked with DDR SDRAM, with capacities of up to 256 MB. This integration significantly reduces PCB layers, size, and
electromagnetic interference (EMI).

For industrial applications requiring high security, the MA35D0 series provides practical security mechanisms such as Arm TrustZone
technology and secure boot. It also includes built-in cryptographic accelerators for AES, SHA, ECC, RSA, SM2/3/4, and a TRNG, as well
as Key Store and OTP memory to protect sensitive and high-value data.

In addition to security features, the MA35D0 series offers high-speed connectivity and advanced control interfaces suitable for edge
device applications. These include Megabit Ethernet, high-speed USB host and device, SD3.0/eMMC, and CAN FD. The series also
features an LCD Display controller supporting resolutions up to 1920 x 1080 at 60 fps, a 2D graphic engine, and JPEG image decoding
capabilities.

Boot Source: SPI NOR, SPI NAND, NAND, SD, eMMC, USB
Target Applications: Factory Automation, Industrial Gateway, New Energy, Edge Device

MA35D03F864C LQFP216 256 MB Megabit
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MA35D03F764C LQFP216 128 MB Megabit = = 154

Key Features: Dual Cortex-A35 high-performance cores, MCP industrial DDR in LQFP package, Practical security Nuvoton, 1080P
display, 2D graphic engine, Megabit Ethernet MAC, USB High Speed Host & Device, SD3.0, CAN FD.
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New Option for Industrial Edge Device Applications

Nuvoton provides rich design resources for MA35D0
to meet diverse and complex application needs
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The MA35D0 EVB is pre-loaded with remote operation
examples, allowing you to start evaluation and
development immediately
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NuMicro® Family Arm® Cortex® - M7 Microcontroller

The KM1M?7 series is a 32-bit flash microcontroller equipped with Arm® Cortex®-M7, which features both high processing power and
low power consumption.

Equipped with high-performance PWM, high-speed / high-precision AD converter, and feedback control assist function that are ideal for
motor control / digital power supply control, it contributes to the creation of high-efficiency / low heat generation / miniaturization power
management systems.

KM1M7A/KM1M7C Digital Power Control Series

KM1M7 Series MCU is a 32-bit MCU with Arm® Cortex® M7, which have a good balance between high speed processing ability and low
power consumption.

High speed/high-precision analog functions and assist functions are embedded, which can satisfy the request of power control.

This series has communication functions such as CAN and SM-BUS necessary for power supply control.

They can contribute to the power management system which needs high-efficiency, super low-power consumption and miniaturization
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o KM1M7AFxx
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KM1M7B Inverter Control Series

KM1M7 Series MCU is a 32-bit MCU with Arm® Cortex® M7, which have a good balance between high speed processing ability and low
power consumption.

High speed/high-precision analog functions and assist functions are embedded, which can satisfy the request of motor control.
Accessing EEPROM becomes more efficient by using RWW(Read While Write) flash.

They can contribute to the power management system which needs high-efficiency, super low-power consumption and miniaturization.
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NuMicro® Family Arm® Cortex®-M55 Microcontrollers

The NuMicro M55 family offers lifted computing performance, robust security, and a rich set of peripheral functions in its microcontrollers.
The M55 family includes two product sub-series: M55M1 and M5531. The core of the M55 family of MCUs is the Arm Cortex-M55 CPU,
which operates at speeds up to 220 MHz. The main difference between the M55M1 and M5531 series is that the M55M1 integrates an
Arm Ethos-U55 NPU (Neural Processing Unit) for accelerating neural network computations.

The NuMicro M55 family, featuring the Arm Cortex-M55 core based on the Arm v8.1-M architecture, enhances computing performance
with lifted DMIPS/MHz and CoreMark/MHz. It incorporates advanced DSP and vector processing instructions, leading to significant
performance improvements in signal processing and machine learning tasks. In addition to its powerful CPU, the M55 family is equipped
with substantial memory capacity, including up to 1.5MB of SRAM and 2MB of embedded flash memory. Besides its internal memories,
the M55 family MCU also features HyperBus interface, which can be used to expand RAM or flash memory by connecting HyperRAM,
HyperFlash, or OctoSPI flash.

$49]]043U020DI|\

The M55M1, equipped with its NPU, is designed for real-time Al tasks such as object detection, presence detection, and speech
recognition. The M5531, with its advanced CPU and extensive memory, is well-suited for applications like digital signal processing,
sensor fusion, and video streaming by USB video class.

M55M1 Series

The NuMicro M55M1 stands as a powerful microcontroller, purpose-built to deliver lifted performance in signal processing and on-
device machine learning inference. This strength is effectively enabled by its Arm Cortex-M55 processor, clocked at speeds of up to 220
MHz. Moreover, the M55M1 series integrates an advanced Arm Ethos®-U55 micro neural processing unit (micro-NPU), dedicated for
accelerating neural network operations, with the aim of facilitating state-of-the-art endpoint Al applications. Its operating voltage ranges
from 1.71V to 3.6V while its operating temperature ranges from -40°C to 105°C.

Target Applications: AloT, Al home appliance, Smart home, Presence detection, Access control
Key Features: DSP extension, Vector processing extension, NPU, Extensive SRAM and Flash memory, camera interface, digital
microphone inerface, TrustZone, Crypto, HyperBus, 10/100 Ethernet MAC, USB HS/FS, CAN FD.
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M5531 Series

The NuMicro M5531 is a robust and secure microcontroller designed to enhance computing performance, particularly for signal and
vector processing tasks. This capability is powered by its Arm Cortex-M55 processor, which operates at speeds up to 220 MHz. The
M5531 is equipped with substantial on-chip memory, including up to 1.5MB of SRAM and 2MB of flash memory. It operates within a
voltage range of 1.71V to 3.6V and is capable of functioning in temperatures ranging from -40°C to 105°C.
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Target Applications: 1IOT, Industrial Automation, Human Machine Interface, Communication System, Sensor Fusion, Smart Appliance
Key Features: Secure Boot, Vector Processing Extension, I3C, Digital Microphone Interface, TrustZone, Key Store, Key Derivation
Function, Crypto, 10/100 Ethernet MAC, USB HS/FS, CAN FD.
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NuMicro® Family Arm® Cortex®-M4 Microcontrollers

The NuMicro® Family Cortex®-M4 based MCUs provide high performance system design with up to 90-240 DMIPS operating at up to
72-200 MHz. When executing from the embedded Flash memory, the power consumption can be lowered to 130 pA/MHz with dynamic
power scaling function supported by the M480 series.

The NuMicro® Family Cortex®-M4 based MCUs are composed of the following product series.

M460 Series: 200 MHz CPU, up to 1024 KB of dual bank Flash memory, up to 512 KB of SRAM memory, secure boot, key store (KS),
programmable audio PLL, hyperbus interface (HBI), programmable serial I/0 (PSIO), SPI Master interface with XIP (eXecute-In-
Place), and external bus interface (EBI)
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M463 Series — Dual CAN FD, USB High Speed (HS) OTG with on-chip PHY
M467 Series — Ethernet 10/100 MAC, hardware cryptography engine, Quad CAN FD, USB High Speed (HS) OTG and USB Full Speed (FS)
OTG both with on-chip PHY

M480 Series: 192 MHz CPU, up to 512 KB of dual bank Flash memory, up to 160 KB of SRAM memory, secure boot, SPI Master
interface with XIP (eXecute-In-Place), and external bus interface (EBI)

M481 Series — Base line

M482 Series — USB 2.0 Full Speed (FS) OTG with on-chip PHY

M483 Series — Dual/Triple CAN 2.0B, USB High Speed (HS) OTG and USB Full Speed (FS) OTG both with on-chip PHY.

M484 Series — USB High Speed (HS) OTG and USB Full Speed (FS) OTG both with on-chip PHY.

M485 Series — Hardware cryptography engine, USB High Speed (HS) OTG and USB Full Speed (FS) OTG both with on-chip PHY.

M487 Series — Ethernet 10/100 MAC, hardware cryptography engine, dual CAN 2.0B, and USB High Speed (HS) OTG and USB Full
Speed (FS) OTG both with on-chip PHY

M433 Series: 144 MHz CPU, up to 128 KB Flash memory, up to 64 KB of SRAM memory, Dual CAN 2.0B, USB Full Speed (FS) OTG
with on-chip PHY.

M471 Series: 120 MHz CPU, up to 512 Kbytes of dual bank Flash memory, up to 64 Kbytes of SRAM memory, an independent 32
Kbytes of data Flash, wide pin pitch packages, and certified IEC60730-1 Class B Software Test Library (STL)
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M471 V/K Series — 2 Msps, 12-bit, up to 24 channels SAR ADC, and hardware Customize IR receiver interface

M451 Series: 72 MHz CPU, up to 256 KB of Flash memory, up to 32 KB of SRAM memory, and Quad-SPI interface

E M451 Series — 144 MHz PWM, 1 Msps ADC, 1 Msps DAC
8 M452 Series — USB 2.0 Full Speed device/host/OTG with integrated OTG PHY
w M453 Series — USB 2.0 Full Speed device/host/OTG with integrated OTG PHY, CAN 2.0B
3
(1]
(7]
M460 Series
The NuMicro® M460 series is a 32-bit microcontroller based on Arm® Cortex®-M4F core, with DSP instruction set and single-
precision floating-point unit (FPU), targeting loT gateway, industrial control, telecom, and data center. The M460 series runs up to
200 MHz, provides up to 1024 KB dual-bank Flash and 512 KB SRAM, and features 1.7V to 3.6V wide operating voltage, -40°C to
+85°C/105°C/125°C wide operating temperature, a variety of packages choice, and excellent high immunity characteristics by ESD HBM
2 kV and EFT 4.4 kV.
M467 Ethernet/Crypto Series 85°C/105°C
M463 CAN FD/USB HS Series w/ v AES 105°C/125°C
Target Applications: loT Gateway, Industrial Control, Telecom, and Data Center
28
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e M467 Series

Key Features: Secure Boot, Key Store, CAN FD, Audio PLL, PSIO, Ethernet 10/100 MAC, Crypto Engine, TRNG, PRNG, USB HS/
FS OTG, Intel 8080 on EBI, HyperBus interface, 3 sets of 12-bit 5 Msps ADC, 4 sets of Comparator, 4 sets of Enhanced QEI, Camera
Interface, ICP/IAP/ISP
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Key Features: 125°C, Key Store, CAN FD, Secure Boot, Crypto Engine, TRNG, PRNG, USB HS OTG, Intel 8080 on EBI
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M433 Series

The NuMicro® M433 series is a 32-bit microcontroller based on Arm® Cortex®-M4F core, with DSP instruction set and single-precision
floating-point unit (FPU), targeting loT, Industrial, and consumer applications. The M433 series runs up to 144 MHz, provides up to 128
KB Flash memory, 64 KB SRAM, and features 1.8V to 3.6V wide operating voltage, -40°C to +105°C wide operating temperature, a variety
of packages choice, and excellent high immunity characteristics by ESD HBM 2 kV and EFT 4.4 kV.
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Target Applications: Local Dimming, Motor Control, Industrial Control, Telecom
Key Features: CAN 2.0B, USB FS OTG, 2 sets of Comparator, ICP/IAP/ISP
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Cortex-

M433LESAE Ma 144 18 36 -40 105 41 4 128 64 9 4 12 6 12 2 4 1 2 2 2 1 LQFP48 7x7 v NK-M433LE NLG-48L
M433SESAE C(;\;Lex- 144 18 36 -40 105 52 4 128 64 9 4 12 6 16 2 4 1 2 2 2 1 LQFP64 7x7 v NK-M433SE NLG-64S

M480 Series

The NuMicro® M480 series is a 32-bit microcontroller based on Arm® Cortex®-M4F core, with DSP instruction set and single-precision
floating-point unit (FPU), targeted for 10T, Industrial, and consumer applications. The M480 series runs up to 192 MHz, provides up to
2560 KB Flash memory, 160 KB SRAM, and features 1.8V to 3.6V wide operating voltage, -40°C to +105°C wide operating temperature, a
variety of packages choice, and excellent high immunity characteristics by ESD HBM 2 kV and EFT 4.4 kV.
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§ Target Applications: loT market such as UART to Ethernet Converter; Industrial market such as Energy Storage System; Consumer
n market such as Label Printer, Gaming market such as Gamepad
®
=
(1]
2
E M481 Base Series
]
© M482 USB FS Series v
]
=, M483 CAN2.0B Series v v v
(1]
@ M484 USB HS Series v v
M485 Crypto Series v v v
M487 Ethernet Series v v v v v
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e M487/M485 Series
Key Features: Ethernet 10/100 MAC, Crypto Engine, random number generator, CAN 2.0B, USB HS OTG, USB FS OTG, EBI/i80 interface
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Cortex- LQFP NK-  NLG-
M487JIDAE Mg 192 1.8 3.6 -40 105 114 4 512 16016 4 1212V 162 2 6 1 3 2 4 2 2 - 1 1 1 v oRE 2020 Vo gepliagy 1440
Cortex- LQFP NK-  NLG-
M487KIDAE Qg 192 1.8 3.6 -40 105 100 4 512 16016 4 1212 V 16 2 2 6 1 3 2 4 2 2 - 1 1 1 v Nbg 1414V pephiagy 128K
Cortex- LQFP NK- _ NLG-
M487SIDAE g 192 1.8 3.6 -40 105 44 4 51216016 4 1212V 162 2 6 1 3 2 4 2 2 - - 1 1 v RET ™ v BeDuMas7 6ae
Cortex- QFN NK- NLG-
M485YIDAE Mg 192 1.8 3.6 -40 105 40 4 512 16016 4 1212V 162 2 6 1 3 2 4 2 1 - 1 - - v Yg 5 vV gepuasy 4y

o M484 Series
Key Features: USB HS OTG, USB FS OTG, EBI/i80 interface
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Cortex- LQFP NK- _ NLG- o
M484KIDAE QIO 192 1.8 3.6 -40 105 100 4 512 16016 4 1212V 16 2 2 6 1 3 2 4 - 2 - 1 1 - - - |(EPlsasl || Y b
(1)
Cortex- LQFP NK-  NLG-
M484SIDAE2U Q18X 192 1.8 36 -40 105 44 4 51216016 4 1212V 162 2 6 1 3 2 4 - 2 - 1 1 - - T 7w | V|| f=D
(7]
Cortex- LQFP NK-  NLG-
M484SIDAE QIO 192 1.8 3.6 40 105 44 4 51216016 4 1212V 162 2 6 1 3 2 4 - 2 - - 1 - - - N8P 27 | ¥ |edihm| BT
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e M483 Series
Key Features: CAN 2.0B, USB HS OTG, USB FS OTG, EBI/i80 interface, camera interface
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M483KIDAE O3 102 1.8 3.6 -40 105 100 4 512 16016 4 1212V 16 2 2 6 1 3 2 4 2 2 - 1 1 - - LUP 1t v geigr )

M483SIDAE X 192 1.8 36 40 105 44 4 51216016 4 1212V 16 2 2 6 1 3 2 4 2 2 - - 1 - - = [P 7 | Y| S
M483KGCAE ~ CMeX 199 1.8 3.6 -40 105 100 4 256 12816 4 1212V 16 1 2 8 2 3 - 33 1 vV 1 - - + v WPy v | NC - NG
M483KGCAE2A 318X 192 1.8 3.6 -40 105 100 4 256 12816 4 1212 V 1648 1 2 8 2 3 - 3 3 1 v 1 - - ¢ (WP 7 | ke |
M483SGCAE X 192 1.8 36 40 105 52 4 256 12816 4 1212V 16 1 2 8 2 3 - 32 1 vV 1 - - + v WGP 57 v  NC NG
M483SGCAE2A X 192 1.8 3.6 40 105 52 4 256 12816 4 1212 V 848 1 2 8 2 3 - 3 2 1 vV 1 - - + v QP 77 v NC - NG

e M482 Series
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L Key Features: USB FS OTG, EBI/i80 interface, camera interface
=
(@)
Cc
(7]

(Do) (uiw) aumesadwa) bunesedo

adA] abexoed

o o
° o
@ (]
glg (8
= 2 &l % o
= AEE 3 3 2 g 5
S gz |8 g g HE 2| 2 e
® 3 2 ] S|3|m S| 3 3
© 2133 B8 Z B 3 |8 5
4 =122 == S 5919 ® | g 3
@ £2= 8|8 3 8|3|o N |8 g
() Cortex- LQFP NK- _ NLG-
»n M482KIDAE g 192 1.8 3.6 -40 105 100 4 512 16016 4 1212 vV 16 2 2 6 1 3 2 4 - 2 - 1 - - - 58 4x14 vV gepfiagy 198K
Cortex- LQFP NK- _ NLG-
M482SIDAE g’ 192 1.8 3.6 -40 105 52 4 51216016 4 1212V 16 2 2 6 1 3 2 4 - 2 - 1 - - - - “ea ™0V BeDMas7 6age
Cortex- LQFP NK-  NLG-
M482LIDAE e 192 1.8 3.6 -40 105 41 4 51216016 4 1212V 122 2 6 1 3 23 - 2 - 1 - - - - a8 ™V BeDMas7 el
Cortex- QFN NK- _ NLG-
M482ZIDAE g 192 1.8 3.6 -40 105 26 4 51216016 4 1212V 102 2 6 1 3 2 3 - 1 - 1 - - - - 3 5V peDvuasy 397
Cortex- LQFP NK-  NLG-
M482KGCAE g 192 1.8 3.6 -40 105 100 4 256 12816 4 1212V 161 2 8 2 3 - 3 - 1 v 1 - - ¥ Vo 3g 414 Y uusska 198K
Cortex- LQFP NK-  NLG-
M482SGCAE Mg 192 1.8 3.6 -40 105 52 4 256 12816 4 1212V 161 2 8 23 - 3 - 1 vV 1 - - ¥ v oSe 7V \usskG  6aa
Cortex- LQFP NK-  NLG-
M482LGCAE e 192 1.8 3.6 -40 105 41 4 256 12816 4 1212V 121 2 8 2 3 - 2 - 1 - 1 - - ¥ v oS4 ™V \ugskg el
Cortex- QFN NK-  NLG-
M482ZGCAE e 192 1.8 36 -40 105 26 4 256 12816 4 1212V 101 2 8 2 3 - 2 - 1 - 1 - - v M3 5V \usskg 322
32

Downloaded from AFFOW.COM.


http://www.arrow.com

e M481 Series

Key Features: EBI/i80 interface, camera interface

M481LIDAE Co,\';l‘zx' 192 1.8 3.6 40 105 41 4 51216016 4 1212V 12 2 2 6 1 3 2 3 - 2 - - - -
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M481SIDAE 01X 190 1.8 36 -40 105

3
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512 160 1

LQFP NK-
- 4g ™ YV gepiias7 48l

Cortex- QFN NK-
M481ZIDAE e 192 1.8 36 -40 105 26 4 51216016 4 1212V 10 2 2 6 1 3 2 3 - 1 - - - - - Y3 5V peDvas7 397

M481SGCAE2A 1% 192 1.8 36 -40 105 62 4 256 12816 4 1212V 88 1 2 8 2 3 - 3 - 1 ¥ - - - 7 P a7 | I | ke | B
M481SGCAE  COMeX 192 1.8 3.6 -40 105 52 4 256 12816 4 1212V 16 1 2 8 23 - 3 - 1 v - - - « v QP 77 y  NC NG
MABILGCAE  CQMeX 19p 1.8 36 40 105 41 4 256 12816 4 1212 v 12 1 2 8 28 - 2 - 1 - - - - 7 9P a7 | I |pohise |V
M481ZGCAE  COMeX 19p 1.8 3.6 40 105 26 4 256 12816 4 1212V 10 1 2 8 28 - 2 - 1 - - - - |G 88 | 7| e | NS
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M471 Series

The NuMicro® M471 series is a 32-bit microcontroller based on Arm® Cortex®-M4F core, with DSP instruction set and single-precision
floating-point unit (FPU), targeted for smart home appliance applications. The M471 series runs up to 120 MHz, provides 512 KB onchip

Flash, 64 KB on-chip SRAM, and features 2.5V to 5.5V wide operating voltage, -40°C to +105°C wide operating temperature, wide pin =
pitch packages, WLCSP100 package, and excellent high immunity characteristics by ESD HBM 8 kV and EFT 4.4 kV. g
o
Target Applications: Washing Machine, Refrigerator, Air Conditioner, other Smart Home Appliances, and 400G/800G optical transceiver o
Key Features: Wide pin pitch package, WLCSP100 package, independent 32 Kbytes data flash, 1.8 Msps ADC (up to 24-ch), EBI/i80 g
interface, ICP/ISP/IAP
o
2|8
o|E|&
€882
Part No. 83|25 c
S8 3 |3 n
ERCA PR 5% |o = = =
1< 9| &
g|5|512]2| |8|3|5] B g 2 | 5|8 3
sl8(8|s|2] [5|S|w| & g g | 8| ¢ p
3|12l5lsl3| 1RIBlE] & c = 2 | & |3 $
1218|128, 5|25 & 2l 188 | 8 | & |8 E
2251521z 8] 2 z >sEE 2|5 |e|g| o | 3
E|Z2|2|8|8|o|E|B|2| & 5 3832l &5 | B 8 | 8 & g
LQFP NK-  NLG-
M471KI8AE Cortex-M4 120 2.5 5.5 -40 105 119 4 512 v 32 646 4 - 1212 v 24 1 2 - 6 2 2 - 1og  14x14 v wea | G
LQFP NK-  NLG-
M471VIBAE Cortex-M4 120 2.5 5.5 -40 105 91 4 512 V 32 646 4 - 1212 Y 23 1 2 - 6 22 - 100 14x14 v e | St
WLCSP NK-  NLG-
M471CIBAE Cortex-M4 120 2.5 5.5 -40 105 91 4 512 + 32 646 4 - 1212 v 24 1 2 - 6 22 - 100 45%45 v e | <Kme
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M451 Series

The NuMicro® M451 series is a 32-bit microcontroller based on Arm® Cortex®-M4F core, with DSP instruction set and single-precision
floating-point unit (FPU), targeted for Industrial, and consumer applications. The M451 series runs up to 72 MHz, provides 256 KB on-chip
Flash, 32 KB on-chip SRAM, and features 2.5V to 5.5V wide operating voltage, -40°C to +105°C wide operating temperature, a variety of
packages choice, and excellent high immunity characteristics by ESD HBM 6 kV and EFT 4.4 kV.

$49]]043U020DI|\

Target Applications: Industrial market such as Smart Capacitor; Smart home appliances market such as Air Purifier

M451 Base Series

M4521 USB FS Series v
M452 USB FS Series v
M453 CAN 2.0B Series v v

Key Features: Configurable Data flash, Voltage Adjustable Interface, 16+16 bytes UART FIFO for TX/ RX, 1 Msps ADC, USB full speed
device/ host/ OTG with on-chip PHY, Intel 8080 on EBI, ICP/ ISP.
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M451LC3AE Cortex-M4 72 2.5 55 -40 105 39 vV 4 40 Configurable 16 8 4 12 v 101 2 4 1 1 2 1 - - - + LQFP48 7x7 v NT-M451V  NG-M451L
M451LD3AE Cortex-M4 72 2.5 55 -40 105 39 v 4 72 Configurable 16 8 4 12 v 101 2 4 1 1 2 1 - - - + LQFP48 7x7 v  NT-M451V  NG-M451L
M451LEGAE  Cortex-M4 72 2.5 5.5 -40 105 39 vV 4 128 Configurable 32 12 4 12 v 8 1 2 3 1 1 2 2 - - - + LQFP48 7x7 v NT-M451V  NG-M451L
=
N M451LG6AE Cortex-M4 72 2.5 5.5 -40 105 39 vV 4 256 Configurable 32 12 4 12 v 8 1 2 3 1 1 2 2 - - - + LQFP48 7x7 v NT-M451V  NG-M451L
N
—
n M451MLC3AE Cortex-M4 72 2.5 55 -40 105 42 - 4 40 Configurable 16 8 4 12 - 11 1 2 4 1 1 2 1 - - - + LQFP48 7x7 v  NT-M451V NG-M451ML
(1]
=, M451MLD3AE Cortex-M4 72 2.5 55 -40 105 42 - 4 72 Configurable 16 8 4 12 - 11 1 2 4 1 1 2 1 - - - + LQFP48 7x7 v  NT-M451V NG-M451ML
(1]
[7]
E M451MLE6AE Cortex-M4 72 2.5 55 -40 105 42 - 4 128 Configurable 32 12 4 12 - 9 1 2 4 1 1 2 2 - - - +/ LQFP48 7x7 v  NT-M451V NG-M451ML
N
4] M451MLG6AE Cortex-M4 72 2.5 5.5 -40 105 42 - 4 256 Configurable 32 12 4 12 - 9 1 2 3 1 1 2 2 - - - + LQFP48 7x7 v  NT-M451V NG-M451ML
—r
% M451MSC3AE Cortex-M4 72 2.5 55 -40 105 55 - 4 40 Configurable 16 8 4 12 - 13 1 2 4 1 1 2 1 - - - + LQFP64 7x7 v NT-M451V NG-M451MS
=
3 M451MSD3AE Cortex-M4 72 2.5 55 -40 105 55 - 4 72 Configurable 16 8 4 12 - 13 1 2 4 1 1 2 1 - - - + LQFP64 7x7 v NT-M451V NG-M451MS
M451RC3AE Cortex-M4 72 2.5 55 -40 105 53 vV 4 40 Configurable 16 8 4 12 v 16 1 2 4 1 1 2 1 - - - v LQFP64 10x10 Vv  NT-M451V  NG-M451R
M451RD3AE Cortex-M4 72 2.5 55 -40 105 53 v 4 72 Configurable 16 8 4 12 + 16 1 2 4 1 1 2 1 - - - v LQFP64 10x10 Vv  NT-M451V  NG-M451R
M451RE6AE Cortex-M4 72 2.5 5.5 -40 105 53 vV 4 128 Configurable 32 12 4 12 v 12 1 2 4 1 1 2 2 - - - + LQFP64 10x10 + NT-M451V NG-M451R
M451RG6AE Cortex-M4 72 2.5 55 -40 105 53 vV 4 256 Configurable 32 12 4 12 v 12 1 2 4 1 1 2 2 - - - + LQFP64 10x10 + NT-M451V NG-M451R
M451VEGAE Cortex-M4 72 2.5 5.5 -40 105 85 v 4 128 Configurable 32 12 4 12 v 16 1 2 4 1 1 2 2 - - - v LQFP100 14x14 v  NT-M451V  NG-M451V
M451VG6AE Cortex-M4 72 2.5 55 -40 105 85 vV 4 256 Configurable 32 12 4 12 v 16 1 2 4 1 1 2 2 - - - +/ LQFP100 14x14 +  NT-M451V NG-M451V
34
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M453LE6AE Cortex-M4 72 2.5 5.5 -40 105 34 4 128 Configurable 32 12 4 10 LQFP48 7x7 NT-M451V ~ NG-M453L

M453LG6AE Cortex-M4 72 2.5 55 -40 105 34 4 256 Configurable 32 12 4 10 LQFP48 7x7 NT-M451V ~ NG-M453L

M453RD3AE Cortex-M4 72 2.5 5.5 -40 105 49 4 72 Configurable 16 8 4 12 LQFP64 10x10 NT-M451V  NG-M453R

M453RE6AE Cortex-M4 72 2.5 5.5 -40 105 48 4 128 Configurable 32 12 4 12 LQFP64 10x10 NT-M451V  NG-M453R

M453RG6AE Cortex-M4 72 2.5 55 -40 105 48 LQFP64 10x10 NT-M451V ~ NG-M453R

—
n
IS
—
n

4 256 Configurable 32

M453VD3AE Cortex-M4 72 2.5 5.5 -40 105 72 4 72 Configurable 16 8 4 12 LQFP100 14x14 NT-M451V  NG-M453V

M453VEBAE Cortex-M4 72 25 5.5 -40 105 80 4 128 Configurable 32 12 4 12 LQFP100 14x14 NT-M451V  NG-M453V
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M4521LEGAE Cortex-M4 72 2.5 5.5 -40 105 35 vV 4 128 Configurable 32 8 4 10 v 10 - - 3 1 1 2 1 - 1 v LQFP48 7x7 v  NT-M4521S  NG-M453L
M4521SE6AE Cortex-M4 72 2.5 5.5 -40 105 49 V 4 128 Configurable 32 8 4 12 v 16 - - 4 1 1 2 1 - 1 - v LQFP64 7x7 v NT-M4521S NG-M453S
M452LC3AE Cortex-M4 72 25 55 -40 105 35 ¥ 4 40 Configurable 16 8 4 10 v 101 2 4 1 1 2 1 - 1 - v LQFP48 7x7 vV NT-M451V  NG-M453L
M452LD3AE Cortex-M4 72 25 55 -40 105 35 ¥ 4 72 Configurable 16 8 4 10 v 101 2 4 1 1 2 1 - 1 - + LQFP48 7x7 Vv  NT-M451V  NG-M453L E
M452LE6AE Cortex-M4 72 2.5 55 -40 105 34 v 4 128 Configurable 32 12 4 10 v 8 1 2 3 1 1 2 1 - - 1 v LQFP48 7x7 vV  NT-M451V  NG-M453L =
M452LG6AE Cortex-M4 72 2.5 55 -40 105 34 V 4 256 Configurable 32 12 4 10 v 8 1 2 3 1 1 2 1 - - 1 v LQFP48 7x7 v NT-M451V  NG-M453L 2
o
M452RD3AE Cortex-M4 72 2.5 55 -40 105 49 vV 4 72 Configurable 16 8 4 12 v 16 1 2 4 1 1 2 1 - 1 - v LQFP64 10x10 v  NT-M451V  NG-M453R ®
M452RE6AE  Cortex-M4 72 2.5 5.5 -40 105 48 V 4 128 Configurable 32 12 4 12 v 12 1 2 4 1 1 2 2 - - 1 v LQFP64 10x10 v  NT-M451V  NG-M453R ;,"
M452RG6AE  Cortex-M4 72 2.5 55 -40 105 48 V 4 256 Configurable 32 12 4 12 v 12 1 2 4 1 1 2 2 - - 1 v LQFP64 10x10 v  NT-M451V  NG-M453R 3
M452VEGAE Cortex-M4 72 2.5 55 -40 105 80 vV 4 128 Configurable 32 12 4 12 + 16 1 2 4 1 1 2 2 - - 1 + LQFP100 14x14 v  NT-M451V  NG-M453V <
M452VG6AE Cortex-M4 72 2.5 55 -40 105 80 V 4 256 Configurable 32 12 4 12 + 16 1 2 4 1 1 2 2 - - 1 + LQFP100 14x14 v  NT-M451V  NG-M453V E
M453LC3AE Cortex-M4 72 25 55 -40 105 35 ¥ 4 40 Configurable 16 8 4 10 v 101 2 4 1 1 2 1 1 1 - v LQFP48 7x7 v  NT-M451V  NG-M453L ®
@)
M453LD3AE Cortex-M4 72 2.5 5.5 -40 105 35 V 4 72 Configurable 16 8 4 10 v 101 2 4 1 1 2 1 1 1 - v LQFP48 7x7 v NT-M451V  NG-M453L o
=
v v v v o
b
v v v v @
v v v v =
B
v v v v =
J (@)
v v v c
v v v v o
v v v v
v v v v

M453VG6AE Cortex-M4 72 2.5 5.5 -40 105 80 4 256 Configurable 32 12 4 12 LQFP100 14x14 NT-M451V  NG-M453V

=
KM1M4B Inverter Control Series &
KM1M4B Series MCU is a 32-bit MCU with Arm® Cortex® M4F, which have a good balance between high speed processing ability and }
low power consumption. §
High speed/high-precision analog functions and assist functions are embedded, which can satisfy the request of motor control. =
Accessing EEPROM becomes more efficient by using RWW(Read While Write) flash. 5
They can contribute to the power management system which needs high-efficiency, super low-power consumption and miniaturization. %
=.

| Comeawy | adci20 . 2

3 @

g 5 5|3 3 =

% L g S. 3 :‘C> %) - g S m

g o £3|5 Z 13|38 s |28
KM1M4BFO5G 120 136 16 8 37 14 8 4 4 4 4 10 3 6 1 4 2 v v LQFP48 (7x7)
KM1M4BF54G 120 13 16 8 51 14 8 7 7 7 7 13 3 6 1 4 2 v v LQFP64 (10x10)
KM1M4BF54K 120 264 16 32 51 14 8 7 7 7 7 13 3 6 1 4 2 v v LQFP64 (10x10)
KM1M4BF53G 120 136 16 8 65 14 8 7 7 7 7 18 3 6 1 4 2 v v LQFP80 (12x12)
KM1M4BF53K 120 264 16 32 65 14 8 7 7 7 7 18 3 6 1 4 2 v v LQFP80 (12x12)
KM1M4BF52G 120 136 16 8 8 14 8 7 7 7 7 23 3 6 1 4 2 v v LQFP100 (14x14)
KM1M4BF52K 120 264 16 32 85 14 8 7 7 7 7 23 3 6 1 4 2 v v LQFP100 (14x14)
KM1M4BF64G 120 13 16 8 50 12 6 6 6 6 6 13 2 2 1 1 1 v v LQFP64 (10x10)
KM1M4BF65G 120 136 16 8 36 12 6 6 6 6 6 11 2 2 1 1 1 v v LQFP48 (7x7)
KM1M4BF66G 120 136 16 8 32 12 4 6 6 6 6 10 2 2 1 1 1 v v LQFP44(10x10)
KM1M4BF67G 120 136 16 8 20 12 4 3 3 3 3 6 2 2 1 1 1 v v LQFP32(7x7) 35
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NuMicro® Family Arm® Cortex®-M33 Microcontrollers

The NuMicro® Family Cortex®-M33 based MCUs provide high performance system design with up to 221-277 DMIPS operating at up to
144-180 MHz. When executing from the embedded Flash memory, the power consumption can be lowered to 90 yA/MHz with dynamic
power scaling function supported by the M3331 series.

The NuMicro® Family Cortex®-M33 based MCUs are composed of the following product series.

$49]]043U020DI|\

M3331 Series: 180 MHz CPU, up to 512 KB of Flash memory, up to 320 KB of SRAM memory, secure boot, USB HS OTG, CAN FD,
I3C, enhanced LED light strip interface (ELLSI), LED light strip interface (LLSI), and external bus interface (EBI)

M3334 Series — Dual CAN FD, USB High Speed OTG

M3333 Series — Dual CAN FD

M3351 Series: 144 MHz CPU, up to 1024 KB of Flash memory, up to 128 KB of SRAM memory, secure boot, USB FS Dual Role,
CAN FD, enhanced LED light strip interface (ELLSI), LED light strip interface (LLSI), and external bus interface (EBI)
M3351 Series — Dual CAN FD, USB Full Speed Dual Role

M3331 Series

The NuMicro® M3331 series is a 32-bit microcontroller based on Arm® Cortex®-M33 core, with DSP instruction set and single-precision
floating-point unit (FPU), targeting industrial control, smart factory, smart building, new energy, and consumer electronics. The M3331
series runs up to 180 MHz, provides up to 512 KB Flash and 320 KB SRAM, and features 1.7V to 3.6V wide operating voltage, -40°C to
+105°C wide operating temperature, a variety of packages choice, and excellent high immunity characteristics by ESD HBM 4 kV and

EFT 4.4 kV.

e N IS R R T R 5
M3334 CAN FD/USB HS Series -40°C to 105°C
M3333 CAN FD Series V v v v v -40°C to 105°C
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Target Applications: Industrial Control, Smart Factory, Smart Building, New Energy, and Consumer Electronics
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e M3334 Series

Key Features: Secure Boot, PDMA, LDROM, USB HS, CAN FD, ELLSI, LLSI, USCI, SDIO, QSPI, SPI, 12S, Intel 8080 on EBI, 12-bit 4
Msps ADC, Analog Comparator, Enhanced QEIl, ICP/IAP/ISP
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M3334 Cortex- LQFP NK-

KIGAE M33 180 1.7 36 -40 105 102 8 512 320 16 4 48 v 16 2 1 1105 1 3 2 3 1 2 1 OTG v 1 1 v 128 14x14 2026Q1 M3334KI NLG-128K
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'\Lnl::::é Cl?/lr‘:;zx_ 180 1.7 36 -40 105 34 8 512 320 16 4 40 v 12 2 1 1105 1 3 2 3 1 2 1 OTG - 1 1 v L?HI:P 7x7  2026Q1 Mar\(:};;tKl NLG-48L
vlsGs:g C'?’Ir;esx- 180 1.7 3.6 -40 105 34 8 512 320 16 4 40 v 12 2 1 1105 1 3 2 3 1 2 1 OTG - 1 1 v Q‘;N 5x5 2026Q1 M3§§;KI NLG-48Y
1'\!:?;3:; Clt\)/lrézx- 180 1.7 36 -40 105 21 8 512 320 16 4 29 v 10 2 1 1 8 5 1 3 2 2 1 - 1 Device - - - v QSZN 4x4  2026Q1 MSI\(;}(;KI NLG-33T

e M3333 Series

Key Features: Secure Boot, PDMA, LDROM, CAN FD, ELLSI, LLSI, USCI, SDIO, QSPI, SPI, 12S, Intel 8080 on EBI, 12-bit 4 Msps ADC,
Analog Comparator, Enhanced QEI, ICP/IAP/ISP
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KIGAE M33 180 1.7 3.6 -40 105 110 8 512 320 16 4 48 v 16 2 1 1105 1 3 2 3 1 2 1 - v 1 1 v 108 14x14 2026Q1 M3333KI NLG-128K
M3333 Cortex- LQFP NK-
SIGAE M33 180 1.7 3.6 -40 105 54 8 512 320 16 4 48 v 16 2 1 1105 1 3 2 3 1 2 1 - v 1 1 v 64 7x7  2026Q1 M3333KI NLG-64S
M3333 Cortex- LQFP NK-
LIGAE M33 180 1.7 3.6 -40 105 42 8 512 320 16 4 45 v 12 2 1 1105 1 3 2 3 1 2 1 - v 1 1 v 48 7x7  2026Q1 M3333KI NLG-48L
M3333 Cortex- QFN NK-
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M3351 Series

The NuMicro® M3351 series is the high-performance microcontroller of strong noise tolerance for 5V Power supply, this series is based
on Arm® Cortex®-M33 core, it features a comprehensive DSP instruction set and a single-precision floating-point unit (FPU), making it
ideal for demanding computational tasks. The M3351 series runs up to 144 MHz and features 256 Kbytes to 1 Mbytes Flash memory, 48
Kbytes to 128 Kbytes SRAM, 2.7V to 5.5V operating voltage, -40°C to 105°C wide operating temperature and excellent high immunity
characteristics by ESD HBM 4 KV and EFT 4.4 KV, making the series ideal for expanding the functionality of home appliances and
industrial equipment

M3351 CAN FD/USB HS Series v -40°C to 105°C
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Target Applications: Industrial Control, Smart Factory, Smart Building, New Energy, and Consumer Electronics

e M3351 Series

Key Features: Secure Boot, PDMA, LDROM, CAN FD, ELLSI, LLSI, USCI, QSPI, SPI, I12S, Intel 8080 on EBI, 12-bit DAC,12-bit 1.7 Msps
ADC, 14-bit 1.0 Msps ADC Analog Comparator, ICP/IAP/ISP

-

2
c
=
5
o
©)
-
)
3,
<
>
3
©)
o
o
)
-
?
=
@
)
=
O
c
®

o|O
8|8
N Q
Slo|9|5|(5
© |D (3|3 |@
S |23 =
= |8 [ |32
3|5(8|5|3 | >
@ |@ |5 |§ o| © c
Flslslg|s| |2 = = 2 = z
gl |8 Q| © 3 @ = | 0| @ o
SI8|&|5|a = = g 2|2 » 8 2 @ htl
2 |g ]G |3 i al 2z =& o 3
3|2 |=|3 3 | o e £ = g & & ) S
< ERIERN o o D N P P P e B = Q | q IS =
2128|152 |&|0l2| 2 <133 = g13190 |8 :
$|2|2|8|8|3|8| & SEEHEHE g LR ERER 3
M3351 Cortex- QFN NK- NLG-
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M3351 Cortex- LQFP NK-
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M3351 Cortex- LQFP NK- NLG-
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M3351 Cortex- LQFP NLG-
KJCAE Mgs 14427 55 -40 105106 16 1024 128 12 4 v 12121 2416 2 10 1 3 2 21 2 1102 1 2 v v VYV og 14X14 - MBBBIKS ot
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NuMicro® Family Arm® Cortex®-M23 Microcontrollers

Offers the next industry standard for secure loT devices

The NuMicro® M23 Family is based on the Arm® Cortex®-M23 core and is empowered by the Arm® TrustZone® for Armv8-M architecture.

With TrustZone® implemented, memory and peripherals could be divided into secure and non-secure worlds to achieve data integrity,
firmware update and operation security. In addition, TrustZone® for Armv8-M provides the key benefit of context switching between
secure and non-secure worlds by hardware for faster transitions and greater power efficiency.

$49]]03U020DI\

In additional to the security capability, NuMicro® M23 Series inherits the standard set of Cortex-M0+ as the ultra-low power
microprocessor in a tiny footprint.

With the two key features of security and ultra-low power, NuMicro® M23 is built for small, energy-sipping loT and embedded products.
With the capability of the small-sized and low-power devices, NuMicro® M23 provides security, enhanced efficiency, performance and
scalability for deployment even in the most constrained contexts.
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M2U51 Series

The NuMicro M2U51 ultra-low power series is based on Arm Cortex-M23 core at Armv8-M architecture with a single-cycle hardware
multiplier/divider. It runs up to 40 MHz and features 32 to 256 Kbytes Flash, 6 to 32 Kbytes SRAM, 1.75V to 5.5V operating voltage, -40°C
to 105°C wide operating temperature, offer both LDO and DC-DC power supply functionalities and excellent high immunity characteristics
by ESD HBM 4 kV and EFT 4.4 kV, making them ideal for energy-sensitive or even battery-less applications.

Sal9S LSNCIN

Target Applications: Smart Home/ Smart Home Appliances, Industrial Control/ Industrial Automation, Smart City, loT Device, Security
Alarm System, PC Peripherals, Battery Management System

Key Features: Integrated with 8x42 segment LCD, two ACMP, 16-ch 12-bit 1MSPS Low Power SAR ADC, 12-ch high speed PWM.The
hardware crypto accelerators, including AES, PRNG. Ultra-Low-Power Consumption with 67.5pA/MHz in LDO mode (Normal), 36 uA/MHz
in DC-DC mode(Normal).The current consumption of Normal Power-Down mode with full with LCD charge pump operation is lower than 4
UA ; 0.4 pA (Standby Power Down, RAM retention)
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The NuMicro® M2L31 series is based on Arm Cortex-M23 core at Armv8-M architecture with a single-cycle hardware multiplier/divider. It
runs up to 72 MHz and features 64 to 512 Kbytes ReRAM, 40 to 168 Kbytes SRAM, 1.71V to 3.6V operating voltage, -40°C to 105°C wide
operating temperature, a variety of packages choices, and excellent high immunity characteristics by 4 kV ESD HBM and 4.4 kV EFT. The
dual bank design of 512 Kbytes ReRAM supports firmware update through the Over-The-Air (FOTA) process.

Target Applications: Smart Home/ Smart Home Appliances, Industrial Control/ Industrial Automation, Smart City, loT Device, Security
Alarm System, PC Peripherals, Battery Management System

Key Features: Provides up to three PGA, three ACMP, 24-ch 12-bit 3.6MSPS ADC, two 12-bit 1 MSPS DAC, 24-ch high speed PWM,
USB 2.0 Type-C Power Delivery 3.1 Controller, The hardware crypto accelerators, including AES, PRNG, and TRNG. Ultra-Low-Power
Consumption with 60pA/MHz (Normal), 33uA/MHz (Idle), 2.4 pA (Power Down, RTC on, RAM retention) and 0.5 yA (Power Down, RTC off,
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M2003 Series

The NuMicro® M2003 series 32-bit microcontroller is based on Arm® Cortex®-M23 core with 32-bit hardware multiplier/divider. It runs up
to 32 MHz and features 1024 Kbytes, 48 Kbytes SRAM, 2.4V ~ 5.5V operating voltage, and -40°C ~105°C operating temperature. The
M2003 series provides plenty of peripherals including 9 sets of 32-bit Timers, Watchdog Timers, up to 5 sets of UART, 3 sets of 12C and
5 sets of Universal Serial Control Interface (USCI) that can be set as UART/SPI/I12C flexibly. The M2003 series also provides rich analog
peripherals including 24 single-end analog input channels of 1M SPS 12-bit ADC and 12 channels of 16-bit PWM.

$49]]043U020DI|\

Target Applications: Suitable for a wide range of application such as Smart Building, Smart Home, Smart Home Appliances, Industrial
Control, BMS etc.

Key Features:

1. Robust Communication Interfaces: offers flexible peripheral support such as CAN, UART, 12C and multiple ADC channels.

2. Wide voltage support (2.4V - 5V) ensures compatibility with both legacy and modern systems, making it a versatile choice for
embedded developers.

3. High noise immunity, featuring EFT resistance up to 4.4KV and with ESD/HBM protection up to 7KV, it is highly resistant to electrostatic
discharge, making it an ideal choice for automotive electronics, factory automation, and industrial control systems that require robust and
reliable operation.
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M251/M252 Series

The NuMicro® M251/M252 series is a low-power microcontroller platform based on Arm® Cortex®-M23 core for Armv8-M architecture. It
runs up to 48 MHz with 32 ~ 256 Kbytes embedded Flash Memory and 8 ~ 32 Kbytes embedded SRAM, 4 Kbytes Flash loader memory
(LDROM) for In-System Programming (ISP). The 32-bit low-power microcontrollers supports wide supply voltage from 1.75V ~ 5.5V

and operating temperature range from -40°C ~ +105°C. It features highly flexible PSIO and plenty of peripherals, such as VAl interface,
crystal-less USB 2.0 full-speed device and rich peripherals.

Target Applications: Smart Home/ Smart Home Appliances, Industrial Control/ Industrial Automation, Smart City, loT Device, Security
Alarm System, Electronic Payments, Communication Modules, Portable Wireless Data Collector, Smart Door Lock, Handheld Medical
Device, (GPS) Location Tracker, Electronic Shelf Labels (ESL)

e M251 Series

Key Features: Up to 8-channel PSIO that is capable of emulating various serial communication protocols. Ultra-low power consumption
with 138 pA/MHz (Normal Run Mode), 60 pA/MHz (Idle Mode), 2.5 pA (Power Down, RTC on, RAM retention) and 1.5 pA (Power Down,
RTC off, RAM retention)
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e M252 Series

Key Features: USB 2.0 full speed device Crystal-less and up to 8-channel PSIO capable of emulating various serial communication
protocols. Ultra-low power Consumption with 138 pA/MHz (Normal Run Mode), 60 yA/MHz (Idle Mode), 2.5 pA (Power Down, RTC on,

RAM retention) and 1.5 pA (Power Down, RTC off, RAM retention)
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M253 Series

The Nuvoton NuMicro® M253 microcontroller based on Arm® Cortex®-M23 core runs up to 48 MHz with 128 Kbytes embedded Flash
Memory and 16 Kbytes embedded SRAM. It features CAN-FD interface, crystal-less USB 2.0 full speed device and rich peripherals. The
M253 series supports wide supply voltage from 1.8V ~ 5.5V and operating temperature from -40°C ~ +105°C, providing 8kV HBM ESD
and 4.4kV EFT high immunity.
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Target Applications: Smart Home/ Smart Home Appliances , Industrial Control/ Industrial Automation, Battery Management System
Key Features: USB 2.0 full speed device interface with up to 17 configurable endpoints, 5 virtual COM ports, and one set of CAN FD
interface, supporting up to 64 bytes per message.
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M254/M256/M258 Series

The NuMicro® M254/M256/M258 series is a low-power microcontroller platform based on Arm® Cortex®-M23 core using Armv8-M
architecture. It runs up to 48 MHz with 64 to 256 Kbytes embedded Flash Memory, 8 to 32 Kbytes embedded SRAM, 4 Kbytes Flash
loader memory (LDROM) for In-System Programming (ISP). It features COM/SEG LCD driver, capacitive touch sensing function for smart
home appliance HMI, and USB 2.0 full speed device, 1.75V to 5.5V wide operating voltage, 5V /O tolerance, and -40°C to +105°C
operating temperature.

$49]]043U020DI|\

Target Applications: Handheld Meter, Thermostat, Smart Home/ Home Appliances, Industrial Control/ Industrial Automation,
Temperature/ Humidity Logger

e M254 Series
Key Features: A 8x44, 6x46, 4x48 COM/SEG LCD is available on M254 series. The COM/SEG LCD driver is built-in charge-pump,
supports 3 ~ 5V LCD panel, with selectable bias voltage (1/2, 1/3, 1/4) and duty (1/4, 1/6, 1/8)
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e M256 Series
Key Features: Supports 8x44, 6x46, 4x48 COM/SEG LCD driver and capacitive touch sensing function, intergrated up to 14 touch-keys
with single-scan or programmable periodic key-scans.
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Key Features: Supports 8x40, 6x42, 4x44 COM/SEG LCD driver, capacitive touch sensing function, and a crystal-less USB 2.0 full speed
device with Battery Charging Detection v1.2 (BC 1.2) profile.
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M261/M262/M263 Series

The NuMicro® M261/M262/M263 series is a low-power microcontroller platform based on Arm® Cortex®-M23 core for Arm®v8-M
architecture. It runs up to 64 MHz with 512 Kbytes embedded Flash memory in dual bank mode supporting Over-The-Air (OTA) firmware
update and 96 Kbytes embedded SRAM. It also supports low supply voltage from 1.8V ~ 3.6V and operating temperature range from
-40°C ~ +105°C.
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Target Applications: Smart Door Lock, Fingerprint Card, Smart Home Appliances, Smart Building, Wireless Sensor Node Devices, Smart
Metering, Mobile Data Loggers, Handheld Medical Devices

Key Features: 512 Kbytes Flash in dual bank mode for OTA, USB 2.0 full speed OTG, CAN Bus 2.0B, SDHC 2.0, Secure Boot function,
Hardware Crypto Engine, one 16-channel 12-bit 3.76 Msps SAR ADC, two 12-bit 1 Msps DAC, two rail-to-rail analog comparators (ACMP),
Low power consumption: 97 yA/MHz (LDO mode), 45 pA/MHz (DC-DC mode) in Normal Run Mode, 2.8 pA in Standby Power-down
Mode, and less than 2 pA in Deep Power-down Mode.
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NUC1262/NUC1263 Series

The NuMicro® NUC1262/NUC1263 series 32-bit microcontroller is based on Arm® Cortex®-M23 core for Armv8-M architecture, running
up to 72 MHz and features up to 128 Kbytes of Flash, 20 Kbytes of SRAM. With LED Light Strip Interface (LLSI), I3C, and crystal-less
USB2.0 full-speed device make it an ideal solution for PC accessories and industrial control applications. It can support 2.5V to 5.5V
operating voltage and -40°C to +105°C operating temperature.

Target Applications: Sensor hub, gaming peripherals, DDR5 DIMM module, VGA card

Key Features: 20 KB SRAM, up to 2 sets of 1V I3C, up to 24 channel PWM outputs, up to 11 channels of LED Light stripe Control
interface (LLSI), 50 mA high sink current pins, up to 4 channels of 8-bit 200 ksps DAC, up to 16 channels of 12-bit 800 ksps ADC, up to 4
sets of analog comparators (ACMP)
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® NUC1262 Series

The NuMicro® NUC1262 series is based on the Arm® Cortex®-M23 core with Arm®v8-M architecture. It runs up to 72 MHz and
incorporates 128 Kbytes of Flash memory and 20 Kbytes of SRAM. It features LED Light Strip Interface (LLSI), USB2.0 full-speed device
using built-in 48 MHz oscillator for communication with PC and Mobile accessories. It supports 2.5V ~ 5.5V wide operating voltage and
works in operating temperature from -40°C to +105°C.

=
o
Q
o
o
o
S
-
=
o
)
1]
)

Key Features: Up to 10-channel LED Light Strip Interface (LLSI), Up to 24-channel 72 MHz BPWM, 8-channel 800 ksps ADC,10-channel
PDMA.

e NUC1263 Series

The NuMicro® NUC1263 series is based on the Arm® Cortex®-M23 core with Arm®v8-M architecture. It runs up to 72 MHz and
incorporates 64 Kbytes of Flash memory and 20 Kbytes of SRAM. It features I°C interface, LED Light Strip Interface (LLSI), USB2.0 full-
speed device using built-in 48 MHz oscillator for communication with PC and Mobile accessories, 4 sets of ACMP and 4 sets of DAC. It
supports 2.5V ~ 5.5V wide operating voltage and works in operating temperature from -40°C to +105°C .
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Key Features: Up to 6-channel LED Light Strip Interface (LLSI), Up to 24-channel 144 MHz BPWM, 16-channel 800 ksps ADC, C
10-channel PDMA. o
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M2351 Series

The rise of the internet of things (loT) era has increased awareness for the integration of physical worlds into digital
systems. While the digitization of our everyday lives leads to efficiency improvements and economic benefits, it has
also caused pressure on system designers who are now required to come up with innovative loT products capable
of performing secure connection and data exchange with low power consumption. Since security and power
consumption are both key requirements for loT applications, Nuvoton has developed the NuMicro® M2351 Series,
which excels in supporting the proliferation of intelligent connected devices. The NuMicro® M2351 microcontroller series is based on
the Arm® Cortex®-M23 core with TrustZone® for Armv8-M architecture, which elevates the traditional firmware security to a new level of
robust hardware security.

$49]]043U020DI|\

The low power M2351 series microcontroller operates at up to 64 MHz, with up to 512 Kbytes Flash in dual bank mode, supporting
secure firmware Over-The-Air (OTA) update and up to 96 Kbytes SRAM. Furthermore, the M2351 series also provides high-performance
connectivity peripheral interfaces such as UART, SPI, 12C, GPIOs, USB and ISO 7816-3 for smart card readers. Its secure and efficient
power management features strengthen the innovation of IoT security.

nuvoTonN

Secure Bootloader ' Secure Microcontroller Platform Support Arm® PSA
and TBSA-M
Cryptographic
Hardware Accelerators '
IRNE ' E p eXecute-Olny Memory
fie .

Flash Memory Lock '
Key-Protection ROM '

TrustZone®

Anti-Tampering for ’ Cortex®-M23 for Armv8-M
system level

Low Power

*For more information, please visit https://m2351.nuvoton.com
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Target Applications: Smart Door Lock, Fingerprint Card, Smart Home Appliances, Smart Building, Wireless Sensor Node Devices, Smart
Metering, Mobile Data Loggers, Digital Currency Authentication

= Key Features: TrustZone® for Armv8-M Technology, 8 regions MPU_NS (for non-secure world) and 8 regions MPU_S (for secure world),
N . . . . . .
w Hardware Crypto Accelerators, CRC calculation unit, Up to 6 tamper detection pins, Arm® Platform Security Architecture (PSA) and
a . .
ey Trusted Base System Architecture-M (TBSA-M) supported, Multiple power modes.
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M2354 Series

The NuMicro® M2354 series is based on Arm® Cortex®-M23 with built-in TrustZone® technology and enhanced hardware security,
including side-channel and fault injection protection. It features secure debug port and lifecycle management, firmware version control,
and secure key storage for robust data, code, and communication protection. M2354 has cryptographic hardware accelerators that
supports FIPS PUB 197/180/180-2/180-4 and NIST SP 800-38A, and complies with PSA Certified Level 3 and SESIP Level 3 security
assurance levels.

M2354 runs up to 96 MHz with 1MB dual-bank Flash supporting real-time remap for secure FOTA. The latest version also upgrades
secure boot with DICE implemented in Mask ROM and supports ECDSA P-521, enabling strong device identity and establishing a robust
chain-of-trust.

Execution | Connectivity
Security Security

Target Applications: Smart Door Lock, Fingerprint Card, Smart Home Appliances, Smart Building, Wireless Sensor Node Devices, Smart
Metering, Mobile Data Loggers, Digital Currency Authentication, Mobile Payment Facilities, Server Peripherals

Key Features: Tamper-resistant key storage in Flash and SRAM, TrustZone for Armv8-M Technology, 8 regions MPU_NS (for normal world)
and 8 regions MPU_S (for secure world), Hardware Crypto Accelerators, CRC calculation unit, Up to 6 tamper detection pins, Multiple
power mode, SPDM supported.
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NuMicro® Automotive Family

The NuMicro® Automotive/CAN microcontroller is a new microcontroller product line qualified by AEC-Q100, with built-in Controller Area
Network(CAN) 2.0B interface that designed for automotive applications.

Target Applications: Reverse Parking Assistanc, Automotive lighting, Body control module, Head Up Display, etc.

$49]]043U020DI|\

NuMicro® CAN/Automotive series MCUs are composed of the following product series.
MOA21/M0A23 Series: Qualified by AEC-Q100 grade 1, up to 125°C, 48 MHz, up to 32KB Flash, CAN/LIN interface, PDMA, DAC, ACMP
NUC131U Series: Qualified by AEC-Q100 grade 2, up to 105°C, 50 MHz, up to 68KB Flash, CAN/LIN interface, up to 6 UART

MOA23 CAN Series

NuMicro® M0A23 is based on the Arm® Cortex®-MO0 core and designed for automotive applications, provides up to 32 KB Flash, 4 KB
SRAM, CAN/LIN interface and high reliability with the capability of withstanding up to 125°C ambient temperature.

Target Applications: Automotive, Lighting, Industrial Communication, Industrial Automation, Power Control, etc.
Key Features: Hardware Divider, up to 125°C, LIN/CAN interface, PDMA, UART with the One-Wire
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M2A23 CAN FD Series

The NuMicro® M2A23 is an automotive-grade microcontroller platform with an operating temperature range of -40°C to 125°C, an
operating voltage of 2.5V to 5.5V, and up to 3 sets of CAN FD functionality. It is based on the Arm® Cortex®-M23 core, running up to 72
MHz, and includes a single-cycle hardware multiplier/divider. It features up to 256 Kbytes of Flash memory and 24 Kbytes of SRAM. The
dual-bank design of the 256 Kbytes Flash memory supports firmware updates via the Over-The-Air (FOTA) process and includes function

safety protection features designed for automotive applications.

Target Applications: Automotive, Lighting, Industrial Communication, Industrial Automation, Power Control, etc.

Key Features: 72MHz, up to 125°C, CAN FD x3/LIN interface, AEC-Q100, Dual Bank
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NUC131U Series

The NUC131SD2AEU/NUC131LD2AEU is a 32-bit ARM® Cortex®-MO0 based microcontroller running up to 50 MHz with 68 KB Flash,
8 KB SRAM, and 4 KB ISP ROM, built-in Controller Area Network (CAN) 2.0 B interface, qualified by AEC-Q100 grade 2, designed for
automotive, industrial control applications which needs reliable and robust CAN communication.

Target Applications: Elevator, Motor Control, BMS, Charger, CAN Module
Key Features: Hardware Divider, LIN/CAN interface, 6 sets of UART, 24-channel 100 MHz PWM
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NuMicro® Family Arm® Cortex®-M0 Microcontrollers

As one of the leading Microcontroller (MCU) companies in the world, Nuvoton provides the state-of-the-art NuMicro® 32-bit MCU
family powered by the ARM® Cortex®-MO0 core. The Cortex®-M0 MCUs provide wide operating voltage (1.8V~3.6V,2.5V-5.5V), industrial
temperature (-40°C-105°C), high accuracy oscillator and high immunity (8kV ESD, 4kV EFT).

The Cortex®-M0 MCU family includes Industrial control 1.8V M031 series, 5V NUC029 series, NUC121/123/125/126 series with USB
2.0 FS device, NUC131/230/240 series with Controller Area Network (CAN) bus, Mini51 and M051 series for value solutions and ultra-
low power solution Nano100 series(1.8V-3.6V), targeting at battery powered applications. They are ideal solutions for industrial control
systems, industrial automation, consumer products, embedded network control, energy, power systems and motor control.

$49]]043U020DI|\

M029G/M030G/M031G Series

The NuMicro® M029G/M030G/M031G series is an Optical Transceiver Module specific microcontroller platform based on Arm®
Cortex®-MO core with 32-bit hardware multiplier/divider. It runs up to 48/72 MHz with 32/64 Kbytes embedded Flash Memory, 2/4/8
Kbytes embedded SRAM, 2 Kbytes Flash loader memory (LDROM) for In-System Programming (ISP). It features Hardware Manchester
Codec (M031G series) and DAC with automatic data generation function (M031G series) for pilot tone signal, plentiful analog peripheral
including 12-bit DAC and up to 2MSPS 12-bit ADC, built-in temperature sensor, small package, QFN24 and QFN33, and 12C with 400
KHz/1 MHz of slave mode for general Optical Transceiver Module application, 2.7V to 3.6V operating voltage, 5V I/O tolerance, and -40°C
to +105°C operating temperature.

Specific Applications: Optical Transceiver. Also suitable for small size applications requiring analog circuit, such as Power Module, Small
Screen, Pico Projector, Small Appliance, Wearable Device, Sensor, etc.

e M029G/MO030G Series
Key Features: Build-in Temperature Sensor, 400 KHz(M029G)/ 1 MHz(MO030G) Slave Mode 12C, QFN24/33 Small Form Factor Package
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e M031G Series

Key Features: Hardware Manchester Codec, 1 set of DAC with Auto Data Generation Function, Build-in Temperature Sensor, 1MHz Slave
Mode I12C, QFN24/33 Small Form Factor Package
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MO031 Series

The NuMicro® M031 series is based on the Arm® Cortex®-MO core, designed for 1.8V to 3.6V industrial applications. It features high
performance and plenty of peripherals, such as 2 Msps ADC and up to 144 MHz PWM. It also supports IEC-60730 safety specifications.
The M031 series supports built-in 16 to 512 Kbytes Flash and 2 to 96 Kbytes SRAM.
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Target Applications: Industrial Control, High-Precision Meter, Wireless Charger, HMI, loT Node Device, Security System, Motor Control,
Communication System, etc.
Key Features: Configurable up to 10 UART, 144 MHz PWM, 2 Msps ADC, 24 MHz SPI, 1-wire UART, OTA, SPROM.
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MO032 Series

The NuMicro® M032 series, embedded with the Arm® Cortex®-MO core, is designed for 1.8V to 3.6V industrial applications. It's equipped
with high performance and plenty of peripherals, such as 2 Msps ADC and up to 144 MHz PWM. It also supports IEC60730 safety
specifications and crystal-less USB FS Device. Built-in 16 to 512 Kbytes Flash, 2 to 96 Kbytes SRAM.

$49]]03U020DI\

Target Applications: Mouse, Keyboard, Gaming Monitor, HMI, 1oT Node Device, Security System, Motor Control, Communication
System, etc.

Key Features: Configurable up to 10 UARTs, 144 MHz PWM, 2 Msps ADC, 24 MHz SPI, Support 1-wire UART, OTA, Crystal-less USB FS
device, Security Protection ROM (SPROM).
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MO32EC1AE Cortex-M0 48 1.8 36 40 105 19 2 32 4 2 2 - 6 - 9 - 1 - - - 111 + - 512 TSSOP28 44x9.7 V NK-M032TC NLG-28E
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MO051 Series

The NuMicro® M051 series is based on the Arm® Cortex®-MO core, equipped with plenty of resources and peripherals, such as 8 to 256
Kbytes Flash, 4 to 20 Kbytes SRAM, and 4/ 8 Kbytes Flash loader memory for In-System Programming (ISP), up to 20-channel ADC, and
14-channel PWM. It supports Low Voltage Reset , Brown-Out Detector , 96-bit Unique ID and 128-bit Unique Customer ID.

Target Applications: Industrial Control, Security/ Alarms, Temperature Sensors, Motors, etc.
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9 Key Features: 4 Kbytes Data Flash, Hardware Divider, 4x comparators
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e M0518 Series
Key Features: Configurable Data Flash, 24-channel 100 MHz PWM output, 6x UART
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e M0519 Series
Key Features: Hardware Divider, Dual ADC, 2x OPAs, 3x Comparators
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Key Features: Configurable Data Flash, Hardware Divider, Up to 8x UART, 144 MHz PWM output, 800 ksps ADC »
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MO71 Series

The NuMicro® M071 series microcontroller is 32-bit microcontroller based on Arm® Cortex®-MO and is designed for HA applications with
0.65/0.8mm pin-pitch. The series provides 16 to 256 Kbytes Flash memory, 8 to 20 Kbytes SRAM, rich communication interfaces (such
as USB, UART, SPI, I?C... etc.), and comes with ADC, comparator and other rich analog interfaces.
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Target Applications: Smart Home Appliances, Motor Control, White Goods, Industrial Control
Key Features: Hardware Divider, VAI, RTC, EBI, PDMA
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MO091 Series

The NuMicro® M091 series is designed for analog sensor applications based on Arm® Cortex®-MO0 core with 32-bit hardware multiplier/
divider. It runs up to 72 MHz with 32/64 Kbytes embedded Flash Memory, 8 Kbytes embedded SRAM, 2 Kbytes Flash loader memory
(LDROM,) for In-System Programming (ISP). It is equipped with plentiful analog peripheral including up to 4 sets of 8 MHz gain bandwidth
(GBW) with 50uV operational amplifier (OPA), 4 sets of 12-bit DAC, 2 levels of internal voltage reference, up to 16 channels of 2MSPS
12-bit SAR ADC and built-in temperature sensor with +1.6°C deviation from 0°C to 70°C and +2°C deviation from -40°C to 105°C. It

also features small package, QFN33 4x4mm and QFN48 5x5mm, 2.7V to 3.6V operating voltage, 5V /O tolerance, and -40°C to +105°C
operating temperature.

SalI9S L60IN/LLON

Target Applications: Photoelectric sensor, Pressure sensor, position sensor, etc.
Key Features: 8 MHz gain bandwidth (GBW) with 50uV operational amplifier (OPA), 4 sets of DAC, 16 channels of ADC, Built-in
Temperature Sensor, QFN33/48 Small Form Factor Package
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Mini51 Series

The NuMicro® Mini51 series is based on the Arm® Cortex®-MO0 core runs at up to 50 MHz with 4 to 32 Kbytes Flash memory and 2/4
Kbytes SRAM. The Mini51 series is equipped with plenty of ADC and PWM for different industrial applications, supporting Low Voltage
Reset, Brown-Out Detector, 96-bit Unique ID, and 128-bit Unique Customer ID.

Target Applications: Wireless Chargers, Smart Home Appliances, Security/ Alarms, Temperature Sensors, Motors, Industrial Control, etc.
Key Features: Configurable Data Flash, 2 Kbytes ISP loader
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e Mini55 Series

Key Features: Supports Hardware Divider

Security

MP Programmer

Mass Production

Package Size

Package Type

SPROM (Byte)

USCI
12C
SPI

BPWM (16-bit)
PWM (16-bit)
Timer (32-bit)

SRAM (KB)

APROM Flash (KB)

LDROM Flash (KB)
GPIO

Operating Temperature (max) (°C)
Operating Temperature (min) (°C)
Operating Voltage (max) (V)
Operating Voltage (min) (V)

Operating Frequency (MHz)

NLG-

NT-
Mini55L  Mini51L

7x7 v

LQFP48

2

MINIS5LDE Cortex-M0 48 2.1 55 -40 105 33 2 175 2

NLG-

NT-
Mini55L  Mini51T

v

4x4

QFN33

2

MINIS5TDE Cortex-M0 48 2.1 55 -40 105 29 2 175 2

1es

57 Seri

ini

oM

Key Features: Supports Hardware Divider

MP Programmer

Mass Production

Package Size

Package Type

SPROM (Byte)

UscCl
12C
SPI

UART

Internal Voltage Reference
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BPWM (16-bit)
PWM (16-bit)
Timer (32-bit)

APROM Flash (KB)

Operating Temperature (max) (°C)
Operating Temperature (min) (°C)
Operating Voltage (max) (V)
Operating Voltage (min) (V)
Operating Frequency (MHz)

NuMicro® Family Arm® Cortex®-M0 MCUs

NLG-
Mini57E  Mini57E

NT-

512x3 TSSOP28 4.4x9.7 V

2

2

MINIS7EDE Cortex-MO 48 2.1 55 -40 105 22 2 295 4

NLG-

NT-
Mini57E  Mini57F

512x3 TSSOP20 4.4x65 v

2

6

2

MINI5S7FDE Cortex-MO 48 2.1 55 -40 105 18 2 29.5 4

NT- NLG-
Mini57E  Mini57T

v

QFN33 4x4

512x3

2

3 8 2 Vv

6

2

MINIS7TDE Cortex-M0 48 2.1 55 -40 105 22 2 295 4
Key Features: Configurable Data Flash

e Mini58 Series

Mini51 Series
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MP Programmer

Mass Production

Package Size

Package Type

SPROM (Byte)

UsCl
12C
SP

Internal Voltage Reference
PGA
ACMP

ADC (12-bit)
ADC (10-bit)
ECAP

BPWM (16-bit)
PWM (16-bit)
Timer (32-bit)

-40 105 17 25 32 4

SRAM (KB)

APROM Flash (KB)

LDROM Flash (KB)

GPIO

Operating Temperature (max) (°C)
Operating Temperature (min) (°C)
Operating Voltage (max) (V)
Operating Voltage (min) (V)
Operating Frequency (MHz)

NLG-

NT-
Mini58L  Mini51F

v

TSSOP20 4.4x6.5

12

5

4

2

MO 50 2.5 55

MINIS8FDE Cortex-

NLG-

NT-
Mini58L  Mini51L

LQFP48  7x7

512

2

4

MINIS8LDE Cortex-MO 50 2.5 5.5 -40 105 30 25 32

NT-  NLG-
e V' MinissL MinisIT

QFN33

512

6

2

MINI5S8TDE Cortex-MO 50 2.5 55 -40 105 29 25 32 4

NT-  NLG-
56 Y inissL Minis1z

QFN33

512

6

2

MINIS8ZDE Cortex-M0 50 2.5 55 -40 105 29 25 32 4
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NUCO029 Series

The NuMicro® NUC029 series is designed for industrial applications supported by the robust noise immunity EFT features. It is based on
the Arm® Cortex®-MO core with 5V operating voltage. NUC029 series provides 16 to 256 Kbytes Flash, 2 to 20 Kbytes SRAM, and high
performance peripherals such as 12-bit ADC, UART, PWM, SPI, I12C, etc. Specific parts support hardware divider, comparator, and USB 2.0
full speed device (Crystal-less).
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Target Applications: Industrial Control, High-precision Meters, HMI, Motor Control, Communication Systems, etc.
Key Features: 5V industrial control, Robust noise immunity EFT 4.4 kV, Strong ESD up to HBM 8 kV.
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NUC121 Series

The NuMicro® NUC121 series is based on the Arm® Cortex®-MO core with 32 to 256 Kbytes Flash memory, 8 to 20 Kbytes SRAM,

and 4 Kbytes Flash loader memory for In-System Programming (ISP). This series is a standard USB series supporting crystal-less
(except NUC123). 48 MHz high speed RC oscillator supports crystal-less USB transfer and 24-channel PWM/BPWM supports external
components control. In addition, NUC121 series provides plenty of selections with up to 24-channel PWM and 20-channel ADC.

$49]]043U020DI|\

Target Applications: USB Composite Devices, Gaming Mouse/ Keyboards/ Pads, USB Type-C Earphones, Industrial Automation, loT

devices, etc.

Key Features: Over 4 Kbytes ISP loader, USB 2.0 full speed device crystal-less (except NUC123). NUC125/ NUC126 supports voltage
adjustable interface (VAI) with individual 1/0 (1.8V to 5.5V) connecting to the external components allowing flexbile for product design.

e NUC121 Series
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e NUC125 Series
Key Features: Voltage Adjustable Interface from 1.8V to 5.5V, up to 12-channel ADC
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e NUC123 Series =
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= e NUC1261 Series
(2] ..
3 Key Features: Up to 12-channel 144 MHz PWM, 20-channel 800 ksps ADC, Hardware Divider.
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Cortex- ) LQFP NT- NLG- NLG-
NUC1261SE4AE ) ™ 72 25 55 -40 105 49 4 128 Configurable 20 5 v V412V - 15 2 3 2 3 2 1 v + 2048 o | BT v NUBHESIS | NUGTSES | MUGisS
Cortex- ) LQFP NT- NLG- NLG-
NUC1261SG4AE | ™ 72 2.5 55 -40 105 49 4 256 Configurable 20 5 v Vvai12+y - 152 3 23 21V Vo048 e X7 v REEE MERE | MRS

NUC131/ NUC230/ NUC240 CAN Series

The NuMicro® NUC131/230/240 series with CAN Bus is based on the Arm® Cortex®-MO core with 32 to 128 Kbytes Flash memory, 4 to 16
Kbytes SRAM, and 4/ 8 Kbytes Flash loader memory for In-System Programming (ISP). This series is designed for CAN applications. It is
equipped with a variety of peripherals for general connectivity functions such as LIN, USB 2.0 full speed device, UART, I12C, and ADC. In
addition, the NUC131/ NUC230/ NUC240 CAN Series features Analog Comparator, Low Voltage Reset, and Brown-Out Detector.
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=
(7] NUC131LD2AE Cortex-M0 50 2.5 5.5 -40 105 42 4 68 Configurable 8 v v 4 12 12 8 6 3 1 2 1 - - LQFP48 7x7 Vv  NK-NUC131 NLG-NUC131L
NUC131SC2AE Cortex-M0 50 2.5 5.5 -40 105 56 4 36 Configurable 8 v v 4 1212 8 6 3 1 2 1 - - LQFP64 7x7 v  NK-NUC131 NLG-NUC131S
NUC131SD2AE Cortex-M0 50 2.5 5.5 -40 105 56 4 68 Configurable 8 v v 4 12 12 8 6 3 1 2 1 - - LQFP64 7x7 Vv  NK-NUC131 NLG-NUC131S
NUC1311LC2AE Cortex-M0 50 2.5 5.5 -40 105 42 4 36 Configurable 8 v v 4 12 - 8 4 31 11 - - LQFP48 7x7 vV  NK-NUC1311 NLG-NUC1311
NUC1311LD2AE Cortex-M0 50 2.5 5.5 -40 105 42 4 68 Configurable 8 v v 4 12 - 8 431 11 - - LQFP48 7x7 v  NK-NUC1311 NLG-NUC1311
66

Downloaded from AFFOW.COM.


http://www.arrow.com

e NUC230 Series
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e NUC240 Series
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NUC240LC2AE Cortex-M0 72 2.5 5.5 -40 105 31 8 32 8 9V V4447 2211212 -1 - LQFP48 7x7 v NUC240V NUG200L
NK- NLG-

NUC240LD2AE Cortex-M0 72 2.5 5.5 -40 105 31 8 64 8 9V V44V 7 12211212 -1 - LQFP48 7x7 v NUC240V NUG200L
) NK- NLG-

NUC240LE3AE Cortex-M0 72 2.5 5.5 -40 105 31 8 128 Configurable 16 9 v v 4 4 v 7 1 2 2 1 1 2 1 2 - 1 - LQFP48 7x7 v NG | UGG
NK- NLG-

NUC240SC2AE Cortex-M0 72 2.5 5.5 -40 105 45 8 32 4 8 9V V44V 7 23322212 -1+ LQFP64 7x7 v NUC240V NUC200S
NK- NLG-

NUC240SD2AE Cortex-M0 72 2.5 5.5 -40 105 45 8 64 4 8 9V V44V 7 23322212 -1+ LQFP64 7x7 v NUC240V NUC200S
) NK- NLG-
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NUC240V NUC200V

Nano100 Series

The NuMicro® Nano100 series supports Ultra-Low power consumption. It is based on the Arm® Cortex®-MO core with 16 to 128 Kbytes
Flash, 4 to 16 Kbytes SRAM, and 4 Kbytes Flash loader memory for In-System Programming (ISP). The Nano series integrates COM/
SEG LCD controller, RTC, ADC, DAC, USB 2.0 full speed device, ISO 7816-3, and rich peripherals, supporting fast wake-up via different

S 001OUBN/NVO 0VZONN /0€CONN /LELONN

interfaces.
Key Features: Ultra-low power and short wake-up time. 2_
Target Applications: Suitable for battery-powered devices such as Smart Wearable Devices, |oT Devices, Portable Medical Devices, 8
Smart Home Appliances, Security Alarms Monitoring, Mobile Payment Smart Card Readers, GPS Data Collector, Wireless Communication
(Zigbee, LoRa, etc.), Node Device, Electronic Shelf Label (ESL), RFID, Smart Heat/ Water/ Gas Meters, etc.
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e Nano100 Series

Key Features: Ultra-low power: 200 pA/MHz (Normal), 75 pA/MHz (Idle), 2.5 pA (Power Down, RTC On, RAM retention) and 1 pA (Power
Down, RAM retention) and less than 3.5 pys wake-up time
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e Nano102 Series =
. (2]
Key Features: Ultra-low power: 150 pA/MHz (Normal), 65 pA/MHz (Idle), 1.5 pA (Power Down, RTC On, RAM retention) and 0.65 pA (Power 3
Down, RAM retention) and less than 3.5 ps wake-up time 8
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Nano102S Nano102Z

e Nano103 Series
Key Features: Ultra-low power: 180 yA/MHz (Normal), 75 yA/MHz (Idle), 2 pA (Power Down, RTC On, RAM retention)
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e Nano110 Series
Key Features: Integrates 4x40 & 6x38 COM/SEG LCD controller, ultra-low power: 200 pA/MHz (Normal), 75 pA/MHz (Idle), 2.5 pA (Power
Down, RTC On, RAM retention) and 1 pA (Power Down, RAM retention) and less than 3.5 pys wake-up time
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e Nano120 Series

Key Features: Integrates USB 2.0 FS device interface,ultra-low power: 200 pA/MHz (Normal), 75 pA/MHz (Idle), 2.5 pA (Power Down,

% RTC On, RAM retention) and 1 pA (Power Down, RAM retention) and less than 3.5 ps wake-up time
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¢ Nano130 Series

Key Features: Integrates both 4x40 & 6x38 COM/SEG LCD controller and USB 2.0 FS device interface,ultra-low power: 200 pyA/MHz
(Normal), 75 pA/MHz (Idle), 2.5 pA (Power Down, RTC On, RAM retention) and 1 pA (Power Down, RAM retention) and less than 3.5 ps
wake-up time
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G d Nano130K Nano100K (@)
NT- NLG- o
NANO130SC2BN Cortex-M0 42 1.8 3.6 -40 85 47 4 32 Configurable 8 8 v v 4 7 v 7 2 2 2 3 3 2 1 4x31/6x29 LQFP64 7X7 v 2h
Nano130K Nano100S [}
NT- NLG- x
NANO130SD2BN Cortex-M0 42 1.8 3.6 -40 85 47 4 64 Configurable 8 8 v v 4 7 v 7 2 2 2 3 3 2 1 4x31/6x29 LQFP64 7X7 @
Nano130K Nano100S Ig
NANO130SD3BN Cortex-M0 42 1.8 3.6 -40 85 47 4 64 Configurable 16 8 v Vv 4 7 v 7 2 2 2 3 3 2 1 4x31/6x29 LQFP64 7X7 v NI Der (=]
Nano130K Nano100S g
NANO130SE3BN Cortex-M0 42 1.8 3.6 -40 85 47 4 128 Configurable 16 8 v Vv 4 7 v 7 2 2 2 3 3 2 1 4x31/6x29 LQFP64 7X7 M DIHE (@]
cC
(7)

S 00joueN
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NuMicro® Family 8051 Microcontrollers

As a leading supplier of 8051 microcontrollers, Nuvoton offers a variety of products with a great price-performance ratio which is critical
to the success of consumers and industrial products. The 8-bit microcontrollers are equipped with rich peripherals to meet various
system requirements and are supported by the toolchain from world-leading tool makers for rapid product development.

MUG51 series is a Flash embedded 1T 8051-based low-power microcontroller which is suitable for battery-free device which harvests
power from the magnetic field of coil, such as stylus pen powered by EMR (Electro-magnetic Resonance) technology and RFID card.

$49]]043U020DI|\

MG51 series is an embedded Flash type 1T 8051-based microcontroller. It supports 16/24 MHz core speed and features up to 32 Kbytes
Flash memory, 256 Bytes of RAM and 1 Kbyte of auxiliary RAM (XRAM), 2.4V to 5.5V operating voltage, and -40°C to105°C operating
temperature.

MS51 series is suitable for cost-conscious applications by being based on the 1T 8051 core and rich peripherals in various compact
packages. GPIO is equipped with 20 mA high sink current. This series provides high immunity 8 kV ESD.

ML51/ML54/ML56 low power series provides up to 64 Kbytes Flash memory and 4 Kbytes SRAM. The operating current is 80 yA/MHz
and the powerdown current can be as low as 0.8 pA.

ML51 - Basic low power line
ML54 - Low power with an LCD driver line
ML56 - Low power with LCD driver and Touch key line

MUGS51 Low-power Series

The Low Power MUG51 series is a Flash embedded 1T 8051-based low-power microcontroller. It runs up to 7.3728 MHz with 16 Kbytes
embedded Flash memory, 1 Kbytes embedded SRAM, 4 Kbytes Flash loader memory (LDROM), 1.8V ~ 5.5V operating voltage, and -40°C
~ 105°C operating temperature. The Low Power MUG51 series supports enhanced low current consumption at 200 pA while CPU Power-
on before Flash memory is initialized. Its low-power feature makes it suitable for battery-free device which harvests power from the
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magnetic field of coil such as stylus pen powered by EMR (Electro-magnetic Resonance) technology and RFID card.

The Low Power MUG51 series features low current consumption at 200 pA while CPU Power-on before Flash memory is initialized. It
is suitable for battery-free devices such as stylus pen powered by EMR (Electro-magnetic Resonance) technology and RFID card. The
current consumption is less than 1.3 mA in normal run mode at 7.3728 MHz, and less than 1 pA in Power-down mode.

The Low Power MUG51 series provides rich peripherals including 24 general purpose I/Os with internal inverter, four 16-bit Timers/
Counters, 2 sets of UARTs with frame error detection and automatic address recognition, 1 set of ISO7816 Smartcard interface, 1 set

E of SPI, 2 sets of 12C, 6 enhanced PWM output channels with dead zone control, 2 sets of analog comparators, eight-channel shared
(@) pin interrupt for all I/O ports, low voltage reset (LVR) and brown-out detector (BOD) to enhance product performance, reduce external
a1 .
- components and form factor simultaneously.
-
g The Low Power MUG51 series includes the QFN33 (4mm x 4mm) package.
1
'8 Target Applications: Suitable for Passive Stylus Pen and RFID card
g Key Features: The Low Power MUG51 series supports enhanced low current consumption at 200 pA while CPU Power-on before Flash
= memory is initialized, The current consumption is less than 1.3 mA in normal run mode at 7.3728 MHz, and less than 1 pA in Power-down
% mode.
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A < == ol * o -4 || § m S
I === PPN A IE] o) o =< 22 = 2 3
T |S|s|e|e|oE|E T2 |8 || o | 8 |8 S T |2
Shared NK-
MUGS51TB9AE 8051 7.3728 1.8 55 -40 105 24 4 16 with 1+256(B) 2 vV 4 6 -2 - 2 1 1 2 128 QFNS3 x4 Ve -
51TB
APROM
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MG51 Industrial Control Series

The NuMicro MG51 series microcontrollers are a subset of the NuMicro 8051 product line, featuring a 1T 8051 CPU with configurable
core speeds of 16 MHz or 24 MHz. The MG51 series MCU includes 256 bytes of internal RAM supporting direct addressing, and up to
4 kbytes of SRAM supporting indirect addressing. For ROM, it offers up to 64 kbytes of Flash memory, with up to 4 kbytes allocated for
LDROM to store the bootloader. MG51 series operates within a voltage range of 2.4V to 5.5V and a wide temperature range of -40°C to
+105°C, making them suitable for industrial-grade applications.
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Target Applications: LED lighting control, Home Appliances, Industrial Control, User interface, BMS, etc.
Key Features: 2 UARTS, 1 SPI, 1 12C, Up to 15-ch 12-bit ADC, Up to 12-ch PWM.
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MG51FBOAE 8051 16/24 2.4 55 -40 105 18 4 16 S12dWt o\ oee®) v 4 6 8 2 - 1 1 128 TSSOP20 44x65 + NK-MGstFC NS
APROM MS51F =
Shared with (@)
MGS1XBOAE 8051 16124 24 55 -40 105 18 4 16 ~ 00 W' 14266(®@) v 4 6 8 2 - 1 1 128 QFN20 33 v NKMGSIFC 3 c
(/2]
Shared with NLG-
MGS1FCOAE 8051 16/24 24 55 -40 105 18 4 32 o Wl 14256(8) v 4 6 8 2 - 1 1 128 TSSOP20 44x65 v NKMGSIFC oo
Shared with
MG51XCIAE 8051 16/24 2.4 55 -40 105 18 4 32~ 0 O™ 14+256(8) v 4 6 8 2 - 1 1 128 QFN20 33 vV NKMGSIFC -
Shared with
MGS1ECTAE 8051 16/24 2.4 55 -40 105 26 4 32 0 O™ 44+256(8) v 4 12 15 2 3 1 1 128 TSSOP28 44x97 v  NK-MGSILD .
MG51TC1AE 8051 16/24 2.4 55 -40 105 30 4 32 STF:;%‘:’/:‘“ 4+256(B) v 412 15 2 3 1 1 128 QFN33 4x4 v  NK-MG51LD - g
(3]
Shared with -
MGS1PC1AE 8051 16/24 24 55 -40 105 30 4 32~ 0 W 44266(8) v 4 12 15 2 3 1 1 128 LQFP82 77 v  NKMGSILD . —_
=
h ith =
MGS51LC1AE 8051 16/24 2.4 55 -40 105 46 4 32 ° Aa;;%‘f\’/:t 4+256(B) v 412 15 2 3 1 1 128 LQFP48 7x7 v  NK-MG51LD - 5
=3
MG51TD1AE 8051 16/24 2.4 55 -40 105 30 4 64 ST;;%",:’/:‘“ 4+256(B) v 4 12 15 2 3 1 1 128  QFN33  4x4 Vv NK-MG51LD - o
(@)
Shared with (@]
MG51PD1AE 8051 16/24 2.4 55 -40 10530 4 64 0 O 44+256(8) v 4 12 15 2 3 1 1 128 LQFP®2 7x7 v  NK-MGSILD - =]
=
Shared with 2
MGS1LDIAE 8051 16/24 24 55 -40 105 46 4 64 2 W 44256(8) v 4 12 15 2 3 1 1 128 LOFP48 77 v  NKMGSILD - n
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=
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MS51 Industrial Control Series

The NuMicro® MS51 series is a 8-bit high performance 1T 8051-based microcontroller. The instruction set is fully compatible with the
standard 80C51 and performance enhanced. It runs up to 24 MHz with 8 to 32 Kbytes embedded Flash Memory, 1 to 2 Kbytes embedded
SRAM, configurable 1 to 4 Kbytes Flash loader memory (LDROM) for In-System Programming (ISP). It features rich peripherals, up to
15-channel 12-bit ADC with DMA, up to 5 sets of UART, up to 12-channel 16-bit PWM, strong ESD and EFT immunity.
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Target Applications: Suitable for a wide range of application such as Smart Building, Smart Home, Smart Home Appliances, Industrial
Control, BMS etc.
Key Features: Configurable Data Flash, ESD resistivity 8 kV and EFT resistivity 4.4 kV, GPIO supports 20 mA driving capability.
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o g (S|g(28| |88 o - | B 3
) c 8|1&|5|3 g2 = 2 g & T
- 3 |22 T o 3 3 & s 3 &
) 2131312888 z 3 3 g | 8 8
3 EREAEA S B o 4 =4 = = S o o s 3
= & |2|2|8|8|c|8|8 & |3 3 3 3 ¥ |8 2
< Shared with NT-
8 MS51BA9AE 8051 16/24 2.4 55 -40 105 8 4 8 APROM | *256(B) v 45 5 2 11 128  MSOP10  3x3 v MS51DA
a MS51DA9AE 8051 16/24 2.4 55 -40 105 12 4 8 S*/‘:g;do"h"/il‘h 1+256(8) v 4 5 8 2 1 1 128 TSSOP14 4.4x5 v MS";'DA
Cg) MS51EBOAE 8051 16/24 2.4 55 -40 105 26 4 16 STF?R%",:’/:‘“ 2+256B) v 412 15 2 3 1 1 128  TSSOP28 4.4x9.7 v Ms’\flsf]vc MNS";'E
% MS51ECOAE 8051 16/24 2.4 55 -40 105 26 4 32 ST;;%",:’/:‘“ 2+256B) v 412 15 2 3 1 1 128  TSSOP28 4.4x9.7 MS’\;'?PC MNS"S'E
MS51FBOAE 8051 16/24 2.4 55 -40 105 18 4 16 S*/‘fggdo",:’,il‘h 1+256(8) v 4 6 8 2 1 1 128 TSSOP20 4.4x65 V. MSNS-:_FB N'I“S"SF
Shared with NK- NLG-
MS51FCOAE 8051 16/24 2.4 55 -40 105 18 4 32 ~ o W™ 2+266(B) Vv 4 11 15 2 3 1 1 128 TSSOP20 44x65 v b oo
Shared with NK-
MS51PCOAE 8051 16/24 2.4 55 -40 105 30 4 32 ~ o 1" 2+256@) Vv 4 12 15 2 3 1 1 128 LQFP32  7x7 Y | oemre
Shared with NK-
MS51TCOAE 8051 16/24 2.4 55 40 105 30 4 82 ~ o " 2+256B) Vv 4 12 15 2 3 1 1 128 QFN33 4x4 L P
MS51XBOAE 8051 16/24 2.4 55 -40 105 18 4 16 SlvedWith \ oe®) v 46 8 2 - 1 1 128 QFN20 33 Vv De
= APROM MS51FB
r Shared with NT- NLG-
o MS51XB9BE 8051 16/24 2.4 55 -40 105 18 4 16 ~ o " 1+256@8) v 4 6 8 2 - 1 1 128 QFN20 3x3 V| vssrm | e
Shared with NK-
~ o
= MS51XCOBE 8051 16/24 2.4 55 -40 105 18 4 32 ° oo 2+256@) Vv 4 12 15 2 3 1 1 128 QFN20 3x3 e
=
a
"y
~ -
= ML51/ ML54 / ML56 Low-power Series
-
g The NuMicro® ML51/ML54/ML56 series is a low-power microcontroller platform based on 1T 8051-based microcontroller. The instruction
set is fully compatible with the standard 80C51 and performance enhanced. It runs up to 24 MHz with 16 to 64 Kbytes embedded Flash
Memory, 1 to 4 Kbytes embedded SRAM, configurable 1 to 4 Kbytes Flash loader memory(LDROM) for In-System Programming (ISP).
It features COM/SEG LCD driver, capacitive touch sensing function for smart home appliance HMI, 1.8V to 5.5V wide operating voltage
(ML51 32/16 KB), 5V tolerance I/O, and -40°C to +105°C operating temperature.
Target Applications: Suitable for limited battery-powered device such as Handheld Meter, Thermostat, Healthcare, HMI, Smart Home,
Smart Home Appliances, Industrial Control, Industrial Automation, Temperature/Humidity Logger
Key Features: The operating current can support 80 pA/MHz, 15 pA power consumption for low power run mode, 13 pA for low power
idle mode, 0.8 pA (at 3.3V) for Power-down mode, 10 ps fast wake-up time, high immunity (8 kV ESD, 4 kV EFT), 20 mA large sink current,
making this series also ideal for industrial applications.
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e ML51 Low Power Series =
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Part No. 22|23 |¢2 B ]
glg|d|2|3| [=|z <
Tl<is(elE] |33 = = z
22|88 oo & ® o i o & o
c |8 (&[5 |3 HIE [5) = b o) I © » )
|G| 2| Tl | @ 2 3 2 Q o 3
R P P il Q le) o %) [y 3 3 Q
5] 33 |3 DD c | ; = S o S Q
=28 |5|8 £1s% g |@ 3 = & © ® 153 g
22|12 (== == ) 2 l - - » s m
— | = S S P <) =
&|2|2|8|8 /3|88 HHEIF RIS g | 3 8|S | 5 |2
Shared 14 NT-
ML51BB9AE 8051 24 1.8 55 -40 105 7 4 16 with 2V 44 - 2 - - - 2 - - 112896128 - MSOP10  3x3 v -
256(B) ML51EB
APROM
Shared 14 NT-
ML51DB9AE 8051 24 1.8 55 -40 105 11 4 16 with 2V 44 - 3 - - -2 1 1 212896128 - TSSOP14 4.4x50 - =
256(B) ML51EB
APROM c
Shared 14 NT- NLG- g
ML51EB9AE 8051 24 1.8 5.5 -40 105 24 4 16 with 2V 46 - 8 - - -2 1 1 212896128 - TSSOP28 4.4x9.7 o
APROM 2%6(B) MLS1EB  28E 7}
SIELEE] | g NK-  NLG- %
ML51ECOAE 8051 24 1.8 5.5 -40 105 24 4 32 with 2V 46 - 82 -+ 2 1 2 212896128 - TSSOP28 4.4x9.7
256(B) ML51PC  28E i
APROM Y
Shared 14 NT- NLG- 3
ML51FB9AE 8051 24 1.8 55 -40 105 16 4 16 with 2V46 -6 - - -2 1 1 212896128 - TSSOP20 4.4x65 =
256(B) ML51EB  20F
APROM <
Shared NK-  NLG- 3
ML51LD1AE 8051 24 1.8 3.6 -40 105 43 4 64 with 4 v 412 v 102 - ¥V 2 2 2 2 128 96 128 - LQFP48  7x7 v =
256(B) ML51SD  48L (3]
APROM —_
Shared
. 1+ NT- g
ML510B9AE 8051 24 1.8 5.5 -40 105 16 4 16 with 2v46 -6 - - -2 1 1 2 12896 128 - SOP20  7.6x13 -
256(B) ML51EB (@)
APROM c
Shared 24 NK- )
ML51PB9AE 8051 24 1.8 55 -40 105 28 4 16 with 2V 46 - 82 -+ 2 1 1 2 12896 128 - LQFP32  7x7 v -
256(B) ML51PC
APROM
Shared 54 NK-
ML51PCOAE 8051 24 1.8 5.5 -40 105 28 4 32 with 2V 46 - 82 -+ 2 1 2 212896128 - LQFP32  7x7 v -
256(B) ML51PC
APROM
Shared 4+ NK- NLG-
ML51SD1AE 8051 24 1.8 3.6 -40 105 56 4 64 with 4 vV 412 V 142 - VY 2 2 2 2 12896128 - LQFP64  7x7 Y
256(B) ML51SD  64S
APROM
Shared | 5, NK-  NLG-
ML51TB9AE 8051 24 1.8 55 -40 105 28 4 16 with 2 v 46 - 82 -+ 2 1 1 2 12896 128 - QFN33 4x4 v
256(B) ML51PC 32T
APROM =
SiEngel | g, NK-  NLG- E
ML51TCOAE 8051 24 1.8 55 -40 105 28 4 32 with 2V 46 - 82 -+ 2 1 2 2 12896 128 - QFN33 4x4 v 'y
256(B) ML51PC 32T
APROM ~
Shared
ML51TD1AE 8051 24 1.8 3.6 -40 105 28 4 64 with 4 4 V4124V 92 -4 2 2 2 2 128096 128 - QFN33 4x4 v e | R E
256(B) ML51SD 32T
APROM (4,
Shared 24 NT- g
ML51UB9AE 8051 24 1.8 5.5 -40 105 24 4 16 with 2V 46 - 8- -+ 2 1 1 212896 128 - SOP28  7.6x18 v - -~
256(B) ML51EB =
APROM
Shared 24 NK- E
ML51UCOAE 8051 24 1.8 55 -40 105 24 4 32 with 2V 46 - 82 -+ 2 1 2 212896128 - SOP28  7.6x18 v - »
256(B) ML51PC
APROM
Shared 14 NT-
ML51XB9AE 8051 24 1.8 5.5 -40 105 17 4 16 with 2V46 -6 - - -2 1 1 2 12896 128 - QFN20  3x3 v -
256(B) ML51EB
APROM
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e ML54 Low Power LCD Series
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Shared
ML54LD1AE 8051 24 1.8 3.6 -40 105 42 - 64 with Y4V 4127102 - v 2 2 2 2 128 96 128 4x22/6x20/8x18 LQFP48 7x7 e | RIex
APROM 256(8) ML54SD  48L
Shared + NK-
ML54MD1AE 8051 24 1.8 3.6 -40 105 38 - 64 with 4 vV 412V 102 - v 2 2 2 2 128 96 128 4x21/6x19/8x17 LQFP44 10x10 v
APROM 256(B) ML54SD
Shared N NK-  NLG-
ML54SD1AE 8051 24 1.8 3.6 -40 105 55 - 64 with 4 vV 412V 142 - V 2 2 2 2 128 96 128 4x32/6x30/8x28 LQFP64 7x7 v 3 3
APROM 256(B) ML54SD 64

e ML56 Low Power Touch Key Series
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= ML56LD1AE 8051 24 1.8 3.6 -40 105 42 - 64 with 4 v 412+vV102 9 Vv 2 2 2 2 128 96 128 LQFP48 7x7 v MLEGSD  48L
= APROM 256(B) 8x18 56SD 48
a Siensel | 4x21/6x19/ NK-
ML56MD1AE 8051 24 1.8 3.6 -40 105 38 - 64 with 4 v 412/ 102 6 Vv 2 2 2 2 128 96 128 LQFP44 10x10 v
= APROM 2%6) 8x17 ML56SD
E S| g 4x32/6x30/ NK-  NLG-
U1 ML56SD1AE 8051 24 1.8 3.6 -40 105 55 - 64 with 4V 412V 14214V 2 2 2 2 128 96 128 LQFPe4 7x7 v
g APROM  256(B) 8x28 ML56SD 64S
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N76E Series

As a leading supplier of 8051 microcontrollers (MCUs), Nuvoton offers a variety of products with the best-in-class price/performance
critical to the success of consumers and industrial products. The 8-bit MCU comes equipped with rich peripherals to meet various system
requirements and is supported by the tool chain from world leading tool makers for rapid product development.

Key Features: N76E series offer high-value features by integrating high resolution of ADC, power management circuit such as LDO, POR
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) Shared with  768(B) + B B B NT- B T
N76E003AQ20 8051 16 2.4 5.5 -40 105 18 4 18 ~ Lo 256(8) Vv o4 6 8 2 1 1 QFN20  3x3 v NFETEE g
Shared with  768(B) + NT- =
N76E003AT20 8051 16 2.4 55 -40 105 18 4 18 APROM 256(B) v 4 - - 6 - 8 2 1 1 - TSSOP20 4.4x65 V N76EC0s NLG-MSS51F =
: Shared with  768(B) + | R B NT- ~ [o o)
N76E003BQ20 8051 16 2.4 55 -40 105 18 4 18 APROM 256(B) Vv o4 6 8 2 1 1 QFN20  3x3 v N76E003  NLG-20XB 8
B Shared with 256(B) + . B _ NT- ; -
N76E616AF44 8051 16 2.4 55 -40 105 42 4 18 = .01 256(8) Vv o4 6 8 2 1 4x32/6x30 PQFP44 10x10 v PR =
Shared with  256(B) + NT-
N76E616AL48 8051 16 2.4 5.5 -40 105 46 4 18 ~ .0 1 256(B) v 4 - - 6 8 - 2 - 1 4x32/6x30 LQFP48 7x7 v NG - 8
Shared with  256(B) + NT-
N76E616AM44 8051 16 2.4 55 -40 105 42 4 18 = o\ 256(B) v 4 - - 6 8 - 2 - 1 4x32/6x30 LQFP44 10x10 v NTEEG16 - (7]
} Shared with 256(B) + B _ B B NT- :
N76E885AQ20 8051 25 2.4 5.5 -40 105 18 4 18 ~ Lo 256(8) Vv o4 6 10 2 1 1 QFN20  4x4 v N
Shared with  256(B) + NT-
N76E885AT20 8051 25 2.4 55 -40 105 18 4 18 = oo 256(B) v 4 - 6 - 10 - 2 1 1 - TSSOP20 4.4x65 V N76ES85 -
: Shared with  256(B) + R _ R B NT- B
N76E885AT28 8051 25 2.4 55 -40 105 26 4 18 APROM 256(B) Vv o4 6 10 219 |1 TSSOP28 , , 07 v N76E885
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NuMicro® Family Arm9 MPUs
NUC970/NUC980 Series

Nuvoton's Arm9 Industrial network series offers LQFP packages stacked with 64 to 128 Mbytes DDR memory to reduce PCB size and
EMI issues. Rich peripherals include 11 sets of UART, dual Ethernet, SDIO/ eMMC interface, NAND Flash interface, LCD controller, CAN
Bus 2.0B interface, and USB 2.0 high speed host/ device controller, allowing flexibility for product design. The Arm9 Industrial network
series also integrates the crypto engine which provides hardware acceleration for AES, ECC, RSA, and SHA functions.

$49]]043U020DI|\

Boot Source: SPI NOR, SPI NAND, NAND, SD, eMMC, USB
Target Applications: Industrial Control, HMI, Industrial loT Gateway, Network Printer, Smart Meter, and Smart Home Gateway

applications.
NUC980DF v = AES/ECC/RSA/SHA v
NUC980DK v = AES/ECC/RSA/SHA v
NUC980DR = = AES/ECC/RSA/SHA v
NUC972DF v v AES/ECC/SHA/DES/3DES v
NUC975DK = = AES/ECC/SHA/DES/3DES v
NUC976DK - v AES/ECC/SHA/DES/3DES v
NUC977DK - v AES/ECC/SHA/DES/3DES v

Key Features: MCP industrial DDR in LQFP package, Dual USB high speed host, Dual 10/100M Ethernet MAC.

NUC970/NUC980 Series
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o NUC980DR63YC ARM926EJ-S 300 2.97 3.63 -40 85 40 16 64 20 5 2 82 - 222 1H*% - 1 1 v o1 pagp 10¥10 VLl
NUC972DF63YC ARM926EJ-S 300 2.97 3.63 -40 85 146 56 64 - 4 8 M2 -2222 - 212V Vo1 24bit "3’2’ 24x24 ng\gn
NUCO72DF71YC ARMO26EJ-S 300 2.97 3.63 -40 85 146 56 128 - 4 8 12 - 222 2 - 212+ Vo1 24bit "21’2: 2axe4 :
LQFP ND-
NUC975DK63YC ARM926EJ-S 300 2.97 3.63 -40 85 87 56 64 - 2 4 102 - 2212 - 211 v v - 1og 14x14 v NUGa72
. LQFP ND-
NUC976DK63YC ARM926EJ-S 300 2.97 3.63 -40 85 80 56 64 - 4 4 62 -2212 - 211 v Voototebit e x4 Ve
_ LQFP ND-
NUC977DK63YC ARM926EJ-S 300 2.97 3.63 -40 85 87 56 64 - 4 - |e|el=|2|21|2] = |@]1]] v Voot otebit g x4 Ve
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N9H Series

The N9H series is based on the ARM926EJ-S core. The series includes N9H20, N9H26 and N9H30 with CPUs operating at up to 200
MHz , 240 MHz and 300 MHz respectively. It uses Multi Chip Package (MCP) with SDRAM stacked, size ranging from 2 MB to 128 MB,
which significantly reduces PCB size and electromagnetic interference (EMI) to minimize system design efforts and shorten the product
design cycle time. The N9H series also provides built-in 24-bit TFT RGB interface with resolution support up to 1024x768, 2D graphics
accelerator, JPEG/ H.264 video codec as well as resistive touch screen interface. Furthermore, Nuvoton licensed industrial leading emWin
embedded GUI library from SEGGER to allow developers to create smooth, professional, high quality GUI on N9H series free of charge.

$49]]03U020DI\

Boot Source: SPI NOR, NAND, SD, eMMC
Target Applications: Industrial Control, Smart Building, Smart Appliances, Medical Devices, New Energy Applications, and Consumer

Products
m——
N9H20 16 / 24bit JPEG -20°C to 85°C
N9H26 240 24bit JPEG/ H.264 «/ v - -20°C to 85°C
N9H30 300 16 / 24bit JPEG - v v -40°C to 85°C
N9H31 300 24bit JPEG - v v -40°C to 85°C

Key Features: MCP Memory up to 128 Mbytes, LCD resolution up to 1024x768 24-bit RGB, free-to-use emWin graphic library.
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NOH20K11N ARMO926EJ-S 200 297 3.63-20 85 70 8 2 4 2 4 7 - 2 - 2 1 - 3 1 1 - - - - - 24bit Vv JPEG LQFP128 14x14 -
N9H20K31N ARMO926EJ-S 200 297 3.63-20 85 70 8 8 4 2 4 7 - 2 - 21 - 3 1 1 - - - - - 24bit Vv JPEG LQFP128 14x14 -
- 2
N9H20K51N ARMO926EJ-S 200 2.97 3.63 20 85 70 8 32 4 2 4 7 - 2 - 2 1 - 3 1 1 - - - - - 24bit Vv JPEG LQFP128 14x14 N'S\JII-ITZO ©
TQFP64- X
NO9H20R11N ARM926EJ-S 200 297 3.63 20 85 44 8 2 4 2 4 - - 2 - 11 -1 1 1 - - - - - 16bit Vv JPEG gp  10x10 Y - 7))
JPEG/ NK- 2
N9H26K63N ARMO926EJ-S 240 2.97 3.63 20 85 80 8 64 4 4 4 - 7 2 - 2 1 -3 2 1 1 - 2 - - 24bit H.oga “QFP128 14x14 v NGH26 o
a (7]
N9H30F63IEC ARM926EJ-S 300 2.97 3.63 40 85 146 56 64 - 5 4 - 8 112 2 2 2 2 - - 2 1 2 v 1 24bit v JPEG LQFP216 24x24 N’!;II-ITSO
N9H30F71IEC ARM926EJ-S 300 2.97 363 -40 85 146 56 128 - 5 4 - 8 112 2 2 2 2 - - 2 1 2 v 1 24bit v JPEG LQFP216 24x24 -
NO9H30K63IEC ARM926EJ-S 300 2.97 3.63 -40 85 86 56 64 - 5 4 - 5 9 2 2 2 1 2 - - 2 1 1 - 1 16bit v JPEG LQFP128 14x14 -
NK-
N9H31K51IFC ARM926EJ-S 300 2.97 3.63 -40 85 86 56 32 - 5 2 - 4 8 - 2 2 1 2 - - 2 1 1 - 1 24bit v JPEG LQFP128 14x14 Ng:?_‘“
NOH31A2
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N329 Series

Designed for cost-effective solutions targeting consumer electronics, the ARM926EJ-S based SoC is embedded with various hardware
accelerators and useful peripherals. All part numbers come up with a unique Multi-Chip Package (MCP) in the LQFP footprint, which is
ideal in terms of several key design factors: high performance, small dimension, much less EMI, high production yield, and lower BOM
cost.

$49]]043U020DI|\

Boot Source: SPI NOR, NAND, SD, eMMC

200 v

N3290xR JPEG

N3290xU 200 JPEG v
N3290xK 200 JPEG v
N3292xU 240 JPEG/ H.264 v

Key Features: 2D GFX, H.264/ JPEG CODEC, LQFP MCP Memory up to 64 Mbytes, LCD Display, Built-in Audio CODEC.
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N32903K5DN ARM926EJ-S 200 2.97 363 -20 85 70 8 8 4 2 4 7 - 2 2 1 3 1 1 - - 1 24bit V JPEG LQFP128 14x14 v -
N32905K5DN ARM926EJ-S 200 2.97 363 -20 85 70 8 32 4 2 4 7 - 2 2 1 3 1 1 - - 1 24bit V JPEG LQFP128 14x14 v -
N32901R1DN ARM926EJ-S 200 297 363 20 8 34 8 2 4 2 2 3 - 2 1 - 2 1 1 - - 1 - - JPEG LQFP64 10x10 v -
5 N32903R5DN ARMO926EJ-S 200 297 363 20 8 34 8 8 4 2 2 3 - 2 1 - 2 1 1 - - 1 - - JPEG TQE':,M- 10x10 v -
N TQFP64-
© N32905R3DN ARM926EJ-S 200 2.97 363 20 8 34 8 32 4 2 2 3 - 2 1 - 2 1 1 - - 1 - - JPEG EP 10x10 v -
(7))
2 N32901UTDN ARM926EJ-S 200 297 363 20 85 64 8 2 4 2 4 8 - 2 2 1 3 1 1 - - 1 18bit Vv JPEG LQFP128 14x14 v -
=
(7] N32903U5DN ARM926EJ-S 200 2.97 363 -20 85 64 8 8 4 2 4 8 - 2 2 1 3 1 1 - - 1 18bit Vv JPEG LQFP128 14x14 v -
N32905U3DN ARMO926EJ-S 200 2.97 363 -20 85 64 8 32 4 2 4 8 - 2 2 1 3 1 1 - - 1 18bit V JPEG LQFP128 14x14 v ND-N32905
N32926U6DN ARM926EJ-S 240 297 363 20 85 80 8 64 4 4 4 - 7 2 2 1 3 2 1 1 2 2 24bit v .|J_|PI256G4/ LQFP128 14x14 v ND-N32926
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Analog ICs
Analog-to-Digital Converters (ADC)

The Analog-to-Digital Converter (ADC) stands as a key component in electronic designs, facilitating the transformation of analog signals
into precise digital data. In addition to the SAR ADCs which are integrated within the NuMicro MCU, Nuvoton introduces NADC24, a
series of 24-bit Delta-sigma ADC that delivers exceptional performance in terms of resolution, precision, speed, and more.

* NADC24 Series ADC

The NADC24 series is a family of high-precision, 24-bit delta-sigma (AZ) analog-to-digital converters (ADCs). These ADCs are excellent
at measuring small signals with high preceision and speed. To achive a high level of integration, NADC24 incorporates a programmable
gain amplifier (PGA) with configurable gain from 1 to 128, an internal refernce voltage generator (1.2 V or 2.4 V), an internal 49.152MHz
oscillator, a temperature sensor, a 12-bit DAC for sensor driving, and SPI interface for ADC configuration.
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Key Features: High precision: Up to 22-bit ENOB, High speed: up to 96Ksps output data rate, Integrated 12-bit DAC,
Integrated temperature sensor, Internal Vgee of 1.2V/ 2.4V
Target Applications: Power meters, Power distribution unit (PDU), Electronic weighing scales, Pressure sensors, Gas sensors, Oximeters

Input

. . Input e Temperature
vdd Operating Operating Aaitiesuie] Ehamae Chgnnels Resolution Output |12-bit| Internal o Package
V) Temperature | Temperature (Type) (Differential) (Single- (Bit) —— Type
(min)(°C) s ended) (SPS) uracy (Type)
(Ch) (Ch) (°C)

>
NADC24DO003FA 2.7 ~ 3.6 -40 105 Delta-Sigma 3 6 24 1.25~96K - 1.2o0r24 +2 1 TSSOP20 4.4x6.5 3
o
NADC24D004TA 2.7 ~ 3.6 -40 105 Delta-Sigma 4 8 24 1.25~96K 1 1.2o0r24 +2 1 QFN32 4x4 «Q
(@)
(7]
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Headquarters — Taiwan

No. 4, Creation Rd. lll, Hsinchu Science Park, Hsinchu,
Taiwan 300
T/ 886-3-5770066

Worldwide Offices

14F, No. 205, Sec. 8, Civic Blvd., Nangang Dist., Taipei City,
Taiwan 115
T/ 886-2-26588066

No.111, Wudang Rd., Guiren Dist., Tainan City, Taiwan 711

Rooms 1001, 1005 and 1006, 10th Floor, T1 Office Building,
Huaxin City, Building 3, No. 258 Jiangdong Middle Road,
Jianye District, Nanjing City, PR. China 210019

T/ 86-25-57612200

8F Microprofit Building, Gaoxinnan 6 Road, High-Tech
Industrial Park, Nanshan Dist., Shenzhen, PR. China
518053

T/ 86-755-83515350

Unit 2701, 27F, 2299 Yan An Road (West), Shanghai,
P.R. China 200336
T/ 86-21-62365999

Suites 23A08-10, 23Ath Floor, The Gateway, Tower 2,
25 Canton Road, Tsim Sha Tsui, Kowloon, Hong Kong
T/ 852-27513100

PS22-23, Bridge+, Unit No. 02-02 to 15, 2nd Floor,
Park Square Mall, Whitefield Road, ITPB, Bengaluru, 560066

Nuvoton.com Digital PS

NuForum

No.539, Sec. 2, Wenxing Rd., Jhubei City, Hsinchu County,
Taiwan 302
T/ 886-3-5770066

Konrad-Zuse-Platz 8,. 81829 Muhich, Germany
2727 North First Streét, San Jose, CA 95134, USA
T/ 1-408-544-1718

38705 Seven Mile Road, Suite 180,
Livonia, Ml 48152, USA

8000 Centre Park Drive, Suite 350, Austin, TX 78754, USA

8 Hasadnaot St., PO.B. 12347 Herzliya, 4673324, Israel
T/ +972 9 970 2000

Sagi 2000 Industrial zone, Gefen 1 St., Migdal Haemek
3, Bedok South Road, Singapore 469269

Room 706, Trade Tower, 511, Yeongdong-daero, Gangnam-gu,
Seoul, Republic of Korea

1 Kotari-yakemachi, Nagaokakyo City, Kyoto 617-8520,
Japan
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SalesSupport@nuvoton.com
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