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ConnectivityConnectivity and GPIO

Memory

ARM

Cortex®-M4

(DSP & FPU)

84 MHz

LDO 1.8V 32-bit Timer X 4
12-bit ADC X 2

with 16-ch

Operating Amp. X 2

Comparators X 3

USB PHY

RTC (VBAT)

Watchdog Timer

PWM 16 Channels
with QEI X 2

USB LDO 3.3V

POR, LVR, BOR
PDMA

16-ch

LDROM 16 KB

APROM 256/512 KB

SRAM 64 KB
(Parity Check in 24 KB)

HS Osc.
 22.1184 MHz

PLL General Purpose I/O

BridgeAHB Bus APB Bus

External Interrupt

UART X (6+6)*

SPI X 4

I2S X 2

CAN X 2

ISO-7816-3  X 6

I2C X 5
External Bus Interface

Ethernet 10/100 MAC

USB 2.0 OTG
and HS Device

SD Host

Image Sensor Interface

Clock
Supervisor

LS Ext. Crystal

Osc. 32.768 kHz

LS Osc. 10 kHz

HS Ext. Crystal

Osc. 4~24 MHz

Data Flash
shared with APROM

Clock Control

Power Control Timer/PWM Analog Interface

VREF 

2.048V/2.56V/
3.072V/4.096V

*Marked in the block diagram (6+6) means 6 UART + 6 ISO-7816 UART

◆ Industrial Automation

◆ Home Automation

◆ Home Appliances

◆ Security System

◆ Motor Control

High Connectivity Cortex®-M4 Ethernet MCU 
with CAN and USB OTG/HS Device

Part No.
Flash

(Kbytes)
SRAM

(Kbytes)

ISP
ROM

(Kbytes)
I/O

Timer
(32-bit)

Connectivity
I2S USB

OTG
PWM

(16-bit)
EBI Analog

 Comp. 
Crypto ADC

(12-bit)

ICP
ISP
IAP

Package
UART* SD

HostSPI I2C CAN LIN

NUC472VI8AE
NUC472VG8AE

NUC472KI8AE
NUC472KG8AE

NUC472JI8AE

512
256

512
256

512

64
64

64
64

64

77
77

101
101

114

16
16

16
16

16

√
√

√
√

√

x2, 16-ch
x2, 16-ch

x2, 16-ch
x2, 16-ch

x2, 16-ch

16
16

16
16

16

4
4

4
4

4

4
4

4
4

4

√
√

√
√

√

6
6

6
6

6

3
3

3
3

3

2
2

2
2

2

5
5

5
5

5

FS
FS

FS
FS

FS

6+5
6+5

6+6
6+6

6+6

√
√

√
√

√

√
√

√
√

√

LQFP100
LQFP100

LQFP128
LQFP128

LQFP144

NUC472HI8AE

NUC472HG8AE

512

256

64

64

144

144

16

16

√

√

x2, 16-ch

x2, 16-ch

16

16

4

4

4

4

√

√

6

6

3

3

2

2

5

5

FS

FS

6+6

6+6

√

√

√

√

LQFP176
NUC472JG8AE 256 64 114 16 √x2, 16-ch16 4

PDMA

16
16

16
16

16

16

16

16 4 √ 6

2
2

2
2

2

2

2

2 3

ISO-
7816-3* 

3
3

3
3

3

3

3

3

OP
Amp.

-
-

2
2

2

2

2

2

Ethernet
MAC

√
√

√
√

√

√

√

√2

√
√

√
√

√

√

√

√

QEI 

2
2

2
2

2

2

2

25 FS

USB
Device

HS
HS

HS
HS

HS

HS

HS

HS6+6 √√ LQFP144

LQFP176

-40 to +105
-40 to +105

-40 to +105
-40 to +105

-40 to +105

-40 to +105
-40 to +105

-40 to +105

RTC
(VBAT)

Operating
Temp.

Range(˚C)

NuMicroTM NUC472 Advanced Series

LQFP64*: 7x7mm*Marked in the table (6+5) means 6 UART+ 5 ISO-7816 UART
*ISO-7816 UART supports full duplex mode

Applications

Nuvoton NuMicroTM Family

NuMicroTM NUC230/240 Series

Contact us: NuMicro@nuvoton.com

◆ Car Network Control

◆ Vehicle Electronic Diagnostic

◆ Embedded Network Application

◆ Elevator Network Control System

◆ Industrial and Auto-control

Dual CAN 2.0B Support - NUC230/240 Series

Selection Guide

LQFP64*: 7x7mm

I2C

I2C

I2S

I2S

Part No.
Flash

(Kbytes)
SRAM

(Kbytes)

Data
Flash

(Kbytes)

ISP
ROM

(Kbytes)
I/O

Timer
(32-bit)

Connectivity
I2S

ADC
(12-bit) 

PWM
(16-bit)

Comp. 
RTC

(VBAT)
ISO-

7816-3*
CRCRTC PDMA 

IRC
22

MHz

ICP
ISP
IAP

Operating
Temp.

Range(˚C)
Package

UART SPI I2C USB LIN CAN

NUC230LC2AE
NUC230LD2AE

NUC230LE3AE
NUC230SC2AE
NUC230SD2AE

NUC230SE3AE

32
64

128
32
64

128

8
8

16
8
8

16

35
35

35
49
49

49

7
7

7
7
7

7

8
8

8
8
8

8

4
4

4
4
4

4

1
1

1
2
2

2

-
-

-
-
-

-

3
3

3
3
3

3

1
1

1
1
1

1

9
9

9
9
9

9

4
4

4
6
6

6

2
2

2
2
2

2

1
1

1
2
2

2

3+2
3+2

3+2
3+2
3+2

3+2

2
2

2
2
2

2

 -40 to +105
 -40 to +105

 -40 to +105
 -40 to +105
 -40 to +105

 -40 to +105

NUC240LD2AE 64 8 31 78 4 1 1 2 1 942 12+2 2  -40 to +105

NUC240VE3AE 128 16 79 88 4 4 1 3 1 982 23+3 3  -40 to +105

NUC230VE3AE

NUC240LC2AE

NUC240LE3AE
NUC240SC2AE
NUC240SD2AE
NUC240SE3AE

128

32

128
32
64

128

16

8

16
8
8

16

83

31

31
45
45
45

8

7

7
7
7
7

8

8

8
8
8
8

4

4

4
4
4
4

4
4

Configurable
4
4

Configurable

4

Configurable

Configurable

4

Configurable
4
4

Configurable

4

1

1
2
2
2

2
2

2
2
2

2

2

2

2

2

2
2
2
2

-

1

1
1
1
1

3

2

2
3
3
3

1

1

1
1
1
1

9

9

9
9
9
9

√
√

√
√
√

√

√

√

√

√

√
√
√
√

8

4

4
4
4
4

2

2

2
2
2
2

2

1

1
2
2
2

3+3

2+2

2+2
3+2
3+2
3+2

3

2

2
2
2
2

√
√

√
√
√

√

√

√

√

√

√
√
√
√

√
√

√
√
√

√

√

√

√

√

√
√
√
√

√
√

√
√
√

√

√

√

√

√

√
√
√
√

√
√

√
√
√

√

√

√

√

√

√
√
√
√

 -40 to +105

 -40 to +105

 -40 to +105
 -40 to +105
-40 to +105
 -40 to +105

LQFP48
LQFP48

LQFP48
LQFP64*
LQFP64*

LQFP64*

LQFP48

LQFP100

LQFP100

LQFP48

LQFP48
LQFP64*
LQFP64*
LQFP64*

NuMicroTM NUC230 CAN Series

NuMicroTM NUC240 Connectivity Series

*Marked in the table (3+1) means 3 UART+ 1 ISO-7816 UART
*ISO-7816 UART supports full duplex mode

ConnectivityConnectivity and GPIO

Memory

ARM

Cortex®-M0

72 MHz

LDO 1.8V 32-bit Timer X 4
12-bit ADC
with 8-ch

Comparators X 2

USB PHY

RTC (VBAT)

Watchdog Timers

PWM 8-chUSB LDO 3.3V

VREF

POR, LVR, BOD
PDMA

9-ch

LDROM 4 KB

APROM 128/64/32 KB

SRAM 16/8 KB

HS Osc.
 22.1184 MHz

PLL
General Purpose I/O

BridgeAHB Bus APB Bus

External Interrupt

UART X 6

SPI X 4

I2S X 1

CAN X 2

ISO 7816-3  X 3

I2C X 2

USB 2.0 FS Device

Clock
Supervisor

LS Ext. Crystal

Osc. 32.768 kHz

LS Osc. 10 kHz

HS Ext. Crystal

Osc. 4~24 MHz

Data Flash
shared with APROM

Clock Control

Power Control Timer/PWM Analog Interface

Applications

Selection Guide

Nuvoton NuMicroTM Family

NuMicroTM NUC200 Series

ConnectivityConnectivity and GPIO

Memory

ARM

Cortex®-M0

50 MHz

LDO 1.8V

32-bit Timer X 4

12-bit ADC
with 8-ch

Comparators X 2

RTC (VBAT)

Watchdog Timer

PWM 8 Channels

POR, LVR, BOR

PDMA

9-ch
LDROM 4 KB

APROM 128 KB

SRAM 16 KB

HS Osc.
 22.1184 MHz

PLL
General Purpose I/O

BridgeAHB Bus APB Bus

UART X 3

SPI X 4

I2S X 1

ISO-7816-3  X 3

I2C X 2

External  Interrupt

Clock
Supervisor

LS Ext. Crystal

Osc. 32.768 kHz

LS Osc. 10 kHz

HS Ext. Crystal

Osc. 4~24 MHz

Data Flash 4 KB

Clock Control

Power Control Timer/PWM Analog Interface

LQFP64*: 7x7mm

I2C
I2S

Contact us: NuMicro@nuvoton.com

Part No.
Flash

(Kbytes)
SRAM

(Kbytes)

Data
Flash

(Kbytes)

ISP
ROM

(Kbytes)
I/O

Timer
(32-bit)

Connectivity
I2S

ADC
(12-bit) 

PWM
(16-bit)

Comp. 
RTC

(VBAT)
ISO-

7816-3
CRCRTC PDMA 

IRC
22

MHz

ICP
ISP
IAP

Operating
Temp.

Range(˚C)
Package

UART SPI I2C USB LIN CAN

NUC200

The Best Choice of Industrial Control MCU 
Powered by Cortex®-M0

◆ Security Alarm System

◆ Industrial Control

◆ Communication System

◆ Smart Building System

NUC200LC2AN
NUC200LD2AN
NUC200LE3AN

NUC200SC2AN
NUC200SD2AN
NUC200SE3AN

32
64

128

32
64

128

8
8

16

8
8

16

35
35
35

49
49
49

7
7
7

7
7
7

4
4
4

4
4
4

4
4
4

4
4
4

1
1
1

2
2
2

-
-
-

-
-
-

-
-
-

-
-
-

1
1
1

1
1
1

9
9
9

9
9
9

6
6
6

6
6
6

-
-
-

-
-
-

1
1
1

2
2
2

2
2
2

3
3
3

2
2
2

2
2
2

 -40 to +85
 -40 to +85
 -40 to +85

 -40 to +85
 -40 to +85
 -40 to +85

NUC200VE3AN 128 16 83 84 4

4
4

Configurable

4
4

Configurable
Configurable 4

2
2
2

2
2
2
2 - - 1 9

√
√
√

√
√
√
√8- 23 3

√
√
√

√
√
√
√

√
√
√

√
√
√
√

√
√
√

√
√
√
√

√
√
√

√
√
√
√  -40 to +85

LQFP48
LQFP48
LQFP48

LQFP64*
LQFP64*
LQFP64*
LQFP100

NuMicroTM NUC200 Advanced Series
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NuMicroTM NUC220 Series

ConnectivityConnectivity and GPIO

Memory

ARM

Cortex®-M0

50 MHz

LDO 1.8V
32-bit Timer X 4 12-bit ADC

with 8-ch

Comparators X 2

RTC (VBAT)

Watchdog Timer

PWM 8 Channels

POR, LVR, BOR

PDMA

9-ch
LDROM 4 KB

APROM 128 KB

SRAM 16 KB

HS Osc.
 22.1184 MHz

PLL
General Purpose I/O

BridgeAHB Bus APB Bus

UART X 3

SPI X 4

I2S X 1

ISO-7816-3  X 3

I2C X 2

External  Interrupt

Clock
Supervisor

LS Ext. Crystal

Osc. 32.768 kHz

LS Osc. 10 kHz

HS Ext. Crystal

Osc. 4~24 MHz

Data Flash 4 KB

Clock Control

Power Control Timer/PWM Analog Interface

LQFP64*: 7x7mm

I2C
I2S

Contact us: NuMicro@nuvoton.com

Part No.
Flash

(Kbytes)
SRAM

(Kbytes)

Data
Flash

(Kbytes)

ISP
ROM

(Kbytes)
I/O Timer

(32-bit)

Connectivity
I2S

ADC
(12-bit) 

PWM
(16-bit)

Comp. 
RTC

(VBAT)
ISO-

7816-3
CRCRTC PDMA 

IRC
22

MHz

ICP
ISP
IAP

Operating
Temp.

Range(˚C)
Package

UART SPI I2C USB LIN CAN

NUC220

USB PHY
USB LDO 3.3V

Multi-connectivity Cortex®-M0 USB Device MCU

◆ Security Alarm System

◆ Industrial Control

◆ Communication System

◆ USB Device Application

◆ General Purpose Control

NUC220LC2AN
NUC220LD2AN
NUC220LE3AN

NUC220SC2AN
NUC220SD2AN
NUC220SE3AN

32
64

128

32
64

128

8
8

16

8
8

16

31
31
31

45
45
45

7
7
7

7
7
7

4
4
4

4
4
4

4
4
4

4
4
4

1
1
1

2
2
2

1
1
1

1
1
1

-
-
-

-
-
-

1
1
1

1
1
1

9
9
9

9
9
9

4
4
4

6
6
6

-
-
-

-
-
-

1
1
1

2
2
2

2
2
2

2
2
2

2
2
2

2
2
2

 -40 to +85
 -40 to +85
 -40 to +85

 -40 to +85
 -40 to +85
 -40 to +85

NUC220VE3AN 128 16 79 84 4

4
4

Configurable

4
4

Configurable
Configurable 4

2
2
2

2
2
2
2 1 - 1 9

√
√
√

√
√
√
√8- 23 3

√
√
√

√
√
√
√

√
√
√

√
√
√
√

√
√
√

√
√
√
√

√
√
√

√
√
√
√  -40 to +85

LQFP48
LQFP48
LQFP48

LQFP64*
LQFP64*
LQFP64*
LQFP100

NuMicroTM NUC220 USB Series

Applications
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NuMicroTM Mini51 Series

Contact us: NuMicro@nuvoton.com

12-bit ADC
with 8-ch

SPI X 1

I2C X 2

QFN33*: 4x4mm
QFN33**: 5x5mm

Mini51FDE

Memory

LDO 1.8V 32-bit Timer X 2 10-bit ADC
with 8-ch

Comparators X 2Watchdog Timer

PWM 6 Channels

LVR, BOD

LDROM 2 KB

APROM 4/8/16 KB

SRAM 2 KB

BridgeAHB Bus APB Bus

Data Flash
shared with APROM

Power Control Timer/PWM Analog Interface

ConnectivityConnectivity and GPIO

HS Osc.
 22.1184 MHz

HS Ext. Crystal

Osc. 4~24 MHz External Interrupt
UART X 1

SPI X 1

I2C X 1
General Purpose I/O

LS Ext. Crystal

Osc. 32.768 kHz
LS Osc. 10 kHz

Clock Supervisor

Clock Control

ARM

Cortex®-M0

24 MHz

High Performance Low Cost 32-bit Cortex®-M0
MCU with Rich Peripheral Functions

◆ Industrial Control

◆ Motor/Fan Control

◆ Aircraft Model

◆ Data Communication

◆ Auto-control System

PS: MINI54FHC for special module, are not compatible with MINI54FDE pin 

Part No.
Flash

(Kbytes)
SRAM

(Kbytes)
Data Flash
(Kbytes)

ISP
ROM

(Kbytes)
I/O

Timer
(32-bit)

Connectivity ADC
(10-bit) 

Comparator
PWM

(16-bit)

IRC
22

MHz

ICP
ISP
IAP

Operating
Temp.

Range(˚C)
Package

UART SPI I2C

MINI51FDE
MINI52FDE
MINI54FDE

4
8

16

2
2
2

17
17
17

4
4
4

-
-
-

2
2
2

2
2
2

1
1
1

3
3
3

1
1
1

-40 to +105
 -40 to +105
-40 to +105

Configurable
Configurable
Configurable

1
1
1

√
√
√

√
√
√

TSSOP20
TSSOP20
TSSOP20

MINI54FHC*
MINI51TDE
MINI52TDE

16
4
8

2
2
2

17
29
29

3
8
8

-
2
2

2
2
2

2
2
2

1
1
1

6
6
6

1
1
1

 -40 to +105
 -40 to +105
-40 to +105

Configurable
Configurable
Configurable

1
1
1

√
√
√

√
√
√

TSSOP20
QFN33*
QFN33*

MINI54TDE
MINI51ZDE

16
4

2
2

29
29

8
8

2
2

2
2

2
2

1
1

6
6

1
1

 -40 to +105
 -40 to +105

Configurable
Configurable

1
1

√
√

√
√

QFN33*
QFN33**

NuMicroTM Mini51 Series

MINI52ZDE
MINI54ZDE
MINI51LDE

8
16
4

2
2
2

29
29
30

8
8
8

2
2
2

2
2
2

2
2
2

1
1
1

6
6
6

1
1
1

 -40 to +105
 -40 to +105
 -40 to +105

Configurable
Configurable
Configurable

1
1
1

√
√
√

√
√
√

QFN33**
QFN33**
LQFP48

MINI52LDE
MINI54LDE

8
16

2
2

30
30

8
8

2
2

2
2

2
2

1
1

6
6

1
1

 -40 to +105
 -40 to +105

Configurable
Configurable

1
1

√
√

√
√

LQFP48
LQFP48
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NuMicroTM M051 Series

Part No.
Flash

(Kbytes)
SRAM

(Kbytes)
Data Flash
(Kbytes)

ISP
ROM

(Kbytes)
I/O

Timer
(32-bit)

Connectivity ADC
(12-bit) 

EBI Comparator
PWM

(16-bit)

IRC
22

MHz

ICP
ISP
IAP

Operating
Temp.

Range(˚C)
Package

UART SPI I2C

Memory

32-bit Timer X 4

12-bit ADC X 8-ch

Analog
Comparator X 4

RTC

Watchdog Timer

PWM/Capture 
Timer X 8

PDMA

8-ch
LDROM 4 KB

APROM 8~64 KB

SRAM 4 KB

PLL

BridgeAHB Bus APB Bus

High Speed

Oscillator

22.1184 MHz

Low Speed

Oscillator

10 kHz

High Speed Crystal

4~24 MHz

Data Flash 4 KB

Clock Control

Timer/PWM

UART X 2

SPI X 2

I2C X 2

Connectivity

LDO

Power On Reset

Brown-out Detection

LVR

Power Detection

Analog Interface

General Purpose I/O

Reset Pin

External Interrupt

I/O Ports

ARM

Cortex®-M0

50 MHz

M051

High Performance ARM® Cortex®-M0 MCU
for Industrial and Consumers Applications

◆ Industrial Control

◆ Security System

◆ Motor Control

◆ Consumers Electronics

◆ Audio/Video Application

M052ZDN
M054ZDN
M058ZDN

8
16
32

4
4
4

24
24
24

5
5
5

3
3
3

4
4
4

4
4
4

1
1
1

5
5
5

2
2
2

 -40 to +85
 -40 to +85
 -40 to +85

4
4
4

2
2
2

√
√
√

√
√
√

-
-
-

QFN33
QFN33
QFN33

M0516ZDN
M052LDN
M054LDN

64
8

16

4
4
4

24
40
40

5
8
8

3
4
4

4
4
4

4
4
4

1
2
2

5
8
8

2
2
2

 -40 to +85
 -40 to +85
 -40 to +85

4
4
4

2
2
2

√
√
√

√
√
√

-
√
√

QFN33
LQFP48
LQFP48

M058LDN
M0516LDN

32
64

4
4

40
40

8
8

4
4

4
4

4
4

2
2

8
8

2
2

 -40 to +85
 -40 to +85

4
4

2
2

√
√

√
√

√
√

LQFP48
LQFP48

NuMicroTM M051 Base Series

M052ZDE
M054ZDE
M058ZDE

8
16
32

4
4
4

24
24
24

5
5
5

3
3
3

4
4
4

4
4
4

1
1
1

5
5
5

2
2
2

 -40 to +105
 -40 to +105
 -40 to +105

4
4
4

2
2
2

√
√
√

√
√
√

-
-
-

QFN33
QFN33
QFN33

M0516ZDE
M052LDE
M054LDE

64
8

16

4
4
4

24
40
40

5
8
8

3
4
4

4
4
4

4
4
4

1
2
2

5
8
8

2
2
2

 -40 to +105
 -40 to +105
 -40 to +105

4
4
4

2
2
2

√
√
√

√
√
√

-
√
√

QFN33
LQFP48
LQFP48

M058LDE
M0516LDE

32
64

4
4

40
40

8
8

4
4

4
4

4
4

2
2

8
8

2
2

 -40 to +105
 -40 to +105

4
4

2
2

√
√

√
√

√
√

LQFP48
LQFP48

NuMicroTM M051 Series

Contact us: NuMicro@nuvoton.com
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Features of NuMicroTM NUC472 Series

◆ Core
  –  ARM® Cortex®-M4F core running up to 84 MHz

  –  Supports DSP extensions

  –  IEEE 754 compliant Floating-point Unit (FPU)

  –  Supports Memory Protection Unit (MPU)

◆ On-chip LDO for wide operating voltage from 2.5 V to 5.5 V
◆ Flash Memory
  – 256/512 Kbytes Flash memory 

  – 16 Kbytes Flash for loader

◆ SRAM
  – 64 Kbytes embedded SRAM

  – 24 Kbytes SRAM with hardware parity check

◆ PDMA (Peripheral DMA)
  – 16 independent configurable channels for automatic data transfer between 

     memories and peripherals

  – Normal and Scatter-Gather Transfer mode

◆ Clock Control
  – 22.1184 MHz internal high speed RC oscillator

     (variation < 2% at -40˚C ~ +105˚C)

  – 10 kHz Internal low speed RC oscillator

  – On-chip 4~24 MHz high speed oscillator

  – On-chip  32.768 kHz low speed oscillator

  – Clock failure detection for system clock

◆ GPIO
  – Four I/O modes

  – Up to 144 GPIOs

◆ Four Timers
◆ Watchdog Timer
◆ Window Watchdog Timer
◆ RTC
  – 96 bytes backup registers

  – External power input pin (VBAT)

  – Supports tamper detection function with up to two input pins

◆ PWM
  – Up to two 6 channels PWM outputs with 16-bit resolution

  – Dead zone and brake function

  – Independent, complementary, synchronized and group PWM output mode

  – 12 Capture input channels with 16-bit resolution

◆ EPWM (Enhanced PWM)
  – Up to two EPWMs

◆ Quadrature Encoder Interface (QEI)
  – Up to two QEI controllers

◆ Enhanced Input Capture Timer
  – Up to two Input Capture Timers/Counter Units

◆ UART
  – Up to six UART controllers with flow control, IrDA (SIR) and LIN function

◆ Smart Card Interface
  – Up to six ISO-7816-3 ports

  – UART function

◆ SPI
  – Up to four sets of SPI controllers

  – Master or Slave mode operation

  – 2-bit Dual and Quad I/O Transfer mode

  – Master up to 32 MHz, and Slave up to 16 MHz (at 5V)

◆ I2C
  – Up to five sets of I2C devices

  – Supports speed up to 1 Mbps

◆ I2S
  – Up to two I2S interfaces

  – Master and Slave mode

◆ CAN 2.0 
  – Up to two CAN controllers 

  – CAN protocol version 2.0 part A and B

  – Bit rates up to 1M bit/s 

  – Supports power-down wake-up function

◆ USB 2.0 Controller
  – One set of USB 2.0 FS Device/Host/OTG or USB 2.0 HS Device

  – On-chip USB Transceiver

  – On-chip 5V to 3.3V LDO for USB PHY

◆ EBI
  – Supports accessible space up to 256 Mbytes

  – 8-/16-bit data width

◆ Image Sensor Interface 
  – CCIR601 & CCIR656 interfaces  

  – Resolution up to 3M pixel

  – YUV422 and RGB565 color format

  – YUV422, RGB565, RGB555 and Y-only color format 

◆ ADC
  – Up to two 12-bit ADCs

  – External VREF pin

  – Up to 16 external single-ended analog input channels

  – Up to 6 differential analog input pairs

  – Up to 1 MSPS conversion rate  for each ADC

◆ Two Analog Comparators
◆ Two Operational Amplifiers
◆ Cryptographic Accelerator
  – Supports hardware TDES, AES, SHA accelerators

◆ Random Number Generator
◆ Cyclic Redundancy Calculation Unit 
◆ Ethernet 10/100 MAC 
  – Compliant with IEEE 802.3-2002

  – MII and RMII interface

  – IEEE 1588 v2

◆ SD Host Interface
  – SD (Secure Digital) card and SD Host interface

  – Compliant with SD Memory Card Specification Version 2.0

  – Compliant with SD IO Card Specification Version 2.0

  – Supports 1 and 4-bit modes

◆ Supports 96-bit Unique ID and 128-bit Unique Customer ID 
◆ Operating Temperature: -40˚C ~ +105˚C
◆ Packages
  – All Green package (RoHS)

  – LQFP 176-pin/ 144-pin/ 128-pin/ 100-pin

Features of NuMicroTM NUC230/240 Series

◆ ARM® Cortex®-M0 Core
  – Runs up to 72 MHz

  – Single-cycle 32-bit hardware multiplier

  – NVIC for the 32 interrupt inputs, each with 4-levels of priority

  – Serial Wire Debug supports with 2 watchpoints/4 breakpoints

◆ Operating Voltage: 2.5 V ~ 5.5 V
◆ Memory
  – 32/64/128 KB Flash for program memory (APROM)

  – 8 KB Flash for ISP loader (LDROM)

  – Supports In-System-Program (ISP) and In-Application-Program (IAP) application 

     code update

  – Supports 2-wired ICP update through SWD/ICE interface

  – Supports fast parallel programming mode by external programmer

◆ SRAM
  – 8/16 KB bytes SRAM

  – Supports PDMA mode

◆ PDMA (Peripheral DMA)
  – Supports 9 channels PDMA for automatic data transfer between SRAM and 

     peripherals

  – Supports CRC calculation with four common polynomials, CRC-CCITT, CRC-8,  

     CRC-16 and CRC-32

◆ Clock Control
  – Built-in 22.1184 MHz high speed oscillator for system operation

     ▓ Trimmed to ±1 % at +25˚C and VDD = 5 V

         ▓  Trimmed to ±3 % at -40˚C ~ +105˚C and VDD = 2.5 V ~ 5.5 V

  – Supports one PLL, up to 72 MHz, for high performance system operation

  – External 4~24 MHz high speed crystal input for USB and precise timing 

     operation

  – External 32.768 kHz low speed crystal input for RTC function and low power 

     system operation 

◆ Timer
  – Supports 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit prescale 

     counter

  – Independent clock source for each timer

  – Provides one-shot, periodic, toggle and continuous counting operation modes 

  – Supports event counting function

  – Supports input capture function

◆ WDT
  – Multiple clock sources

     ▓ System clock (HCLK)

          ▓ External 32 kHz crystal (LXT)

          ▓ Internal 10 kHz oscillator (LIRC)

  – 8 selectable time-out period from 1.6 ms ~ 26.0 sec (depending on clock source)

  – Wake-up from Power-down or Idle mode

  – Interrupt or reset selectable on watchdog time-out

◆ WWDT
  – 6-bit down counter with 11-bit prescale for wide range window time selection

◆ RTC
  – Supports software compensation by setting frequency compensate register 

    (FCR)

  – Supports RTC counter (second, minute, hour) and calendar counter

    (day, month, year)

  – Supports battery power pin (VBAT)

  – Supports wake-up function

◆ PWM/Capture
  – Up to four built-in 16-bit PWM generators providing eight PWM outputs or four 

     complementary paired PWM outputs

  – Supports PWM trigger ADC to conversion in Center-aligned type

  – Supports Capture interrupt

◆ UART
  – Up to six UART controllers (three UART controllers are shared with ISO-7816-3 

     UART mode)

  – UART ports with flow control (TXD, RXD, nCTS and nRTS)

  – Supports IrDA (SIR) and LIN function

  – Supports RS-485 9-bit mode and direction control

  – Programmable baud-rate generator up to 1/16 system clock

  – Supports PDMA mode

◆ ISO-7816-3 (Smart Card Host, SC)
  – Supports up to three ISO-7816-3 ports

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

  – Supports up to three UART ports

         ▓ Full duplex, asynchronous communications

         ▓ Supports receiving / transmitting 4-bytes FIFO

◆ SPI
  – Up to four sets of SPI controllers

  – Supports SPI Master/Slave mode

◆ I2C
  – Up to two sets of I2C devices

  – Master/Slave mode

◆ CAN 2.0 
  – Support two sets of CAN devices

  – Supports CAN protocol version 2.0 part A and B

  – Bit rates up to 1 Mbps

  – 32 Message Objects

  – Each Message Object has its own identifier mask

  – Programmable FIFO mode (concatenation of Message Object)

  – Maskable interrupt

  – Disabled Automatic Re-transmission mode for Time Triggered CAN applications

  – Supports power down wake-up function

◆ USB 2.0 Full-Speed Device (NUC240 series only)
  – One set of USB 2.0 FS Device (12 Mbps)

  – On-chip USB Transceiver

◆ ADC 
  – 12-bit SAR ADC with 800 kSPS

  – Up to 8-ch single-end input or 4-ch differential input

  – Supports PDMA mode

◆ 96-bit unique ID (UID)
◆ One built-in temperature sensor with 1˚C resolution
◆ Brown-out Detector and Low Voltage Reset
  – With 4 levels: 4.4 V/3.7 V/2.7 V/2.2 V

  – Supports Brown-out Interrupt and Reset option

  – Threshold voltage level: 2.0 V

◆ Operating Temperature: -40˚C ~ +105˚C
◆ Packages
  – All Green package (RoHS)

  – LQFP 100-pin / 64-pin / 48-pin

Features of NuMicroTM NUC200 Series

◆ Core
  –  ARM® Cortex®-M0 core running up to 50 MHz

  –  One 24-bit system timer

  –  Low-power Sleep mode

  –  Single-cycle 32-bit hardware multiplier

  –  NVIC for 32 interrupt inputs, each with four levels of priority

  –  Serial Wire Debug (SWD) interface and 2 watchpoints/4 breakpoints

◆ Memory
  –  32/64/128 Kbytes program memory (APROM)

  –  4 Kbytes loader memory (LDROM)

  –  8/16 Kbytes embedded SRAM

  –  Supports In-System-Program (ISP) and In-Application-Program (IAP) 

      application code update

  –  Supports 2-wired ICP update through SWD/ICE interface

  –  Supports fast parallel programming mode by external programmer

◆ Clock Control
  –  Flexible selection from different clock sources

  –  22.1184 MHz internal oscillator for system operation

      ▓ Trimmed to ± 1% at +25˚C and VDD = 3.3V

      ▓ Trimmed to ± 5% at -40˚C ~ +85˚C and VDD = 2.5V ~ 5.5V

  –  10 kHz internal low-power oscillator for Watchdog Timer and Wake-up 

      operation

  –  One PLL, up to 50 MHz, for high performance system operation

  –  4 ~ 24 MHz external crystal input for precise timing operation

  –  32.768 kHz external crystal input for RTC function and low-power operation 

      system

◆ Peripheral DMA
  –  6 channels PDMA for automatic data transfer between SRAM and peripherals   

      such as SPI, UART, I2S, PWM and ADC

  –  CRC calculation with four common polynomials, CRC-CCITT, CRC-8, CRC- 16

      and CRC-32

◆ Timers
  –  Four sets of 32-bit timers with 24-bit counters and one 8-bit pre-scale counter

  –  Counter auto reload

◆ PWM
  –  Four 16-bit PWM generators with eight PWM outputs or complementary

      paired PWM outputs

  –  Each PWM generator with one clock source selector, one clock divider, one  

      8-bit pre-scale and one Dead-zone generator for complementary paired PWM

  –  Four 16-bit digital capture timers (shared with PWM timers) with four 

      rising/falling capture inputs

  –  Capture interrupt

◆ Communication Interfaces
  –  Three UARTs, up to 1 Mbps with flow control

  –  Four SPIs, clock up to 36 MHz (Master at 5V), 18 MHz (Slave at 5V)

  –  Two I2Cs

  –  IrDA (SIR) and RS485

◆ Smart Card Host (SC)
  –  Compliant to ISO-7816-3 T=0, T=1

  –  Three ISO-7816-3 ports

◆ I2S
  –  Interface with external audio CODEC

  –  Operates as either Master or Slave mode

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

  –  Mono and stereo audio data

◆ ADC 
  –  12-bit SAR ADC with 760 KSPS

  –  Up to 8 channels single-end input or 4 channels differential input

  –  Single scan/single cycle scan/continuous scan

  –  Each channel with individual result register

  –  Threshold voltage detection

  –  Conversion started by software programming or external input

  –  PDMA mode

  –  Built-in temperature sensor with 1˚C resolution

◆ Window Watchdog Timer
  –  6-bit down counter with 11-bit prescale for wide range window time selection

◆ RTC
  –  Software compensation by setting frequency compensate register (FCR)

  –  RTC counter (second, minute, hour) and calendar counter (day, month, year)

  –  Alarm registers (second, minute, hour, day, month, year)

◆ Analog Comparator
  –  Up to two analog comparators

  –  External input or internal band-gap voltage selectable at negative node

  –  Interrupt when compare results change

◆ Brown-out Detector
  –  Four levels: 4.5V/3.8V/2.7V/2.2V

  –  Brown-out interrupt and reset option

◆ GPIOs
  –  Up to 83 general-purpose I/O (GPIO) pins

  –  Four I/O modes:

            ▓ Quasi bi-direction

            ▓ Push-Pull output

            ▓ Open-Drain output

            ▓ Input only with high impendence

  –  TTL/Schmitt trigger input selectable

  –  All GPIO pins can be configured as interrupt source with edge/level setting 
◆ Operating Voltage
  –  2.5V to 5.5V

◆ Operating Temperature
  –  - 40°C ~ +85°C

◆ Packages (RoHS)
  –  LQFP48 (7x7mm)

  –  LQFP64 (7x7mm)

  –  LQFP100 (10x10mm)

Features of NuMicroTM NUC220 Series

◆ Core
  –  ARM® Cortex®-M0 core running up to 50 MHz

  –  One 24-bit system timer

  –  Low-power Sleep mode

  –  Single-cycle 32-bit hardware multiplier

  –  NVIC for 32 interrupt inputs, each with four levels of priority

  –  Serial Wire Debug (SWD) interface and 2 watchpoints/4 breakpoints

◆ Memory
  –  32/64/128 Kbytes program memory (APROM)

  –  4 Kbytes loader memory (LDROM)

  –  8/16 Kbytes embedded SRAM

  –  Supports In-System-Program (ISP) and In-Application-Program (IAP)

      application code update

  –  Supports 2-wired ICP update through SWD/ICE interface

  –  Supports fast parallel programming mode by external programmer

◆ Clock Control
  –  Flexible selection from different clock sources

  –  22.1184 MHz internal oscillator for system operation

      ▓ Trimmed to ± 1% at +25˚C and VDD = 3.3V

      ▓ Trimmed to ± 5% at -40˚C ~ +85˚C and VDD = 2.5V ~ 5.5V

  –  10 kHz internal low-power oscillator for Watchdog Timer and Wake-up 

      operation

  –  One PLL, up to 50 MHz, for high performance system operation

  –  4 ~ 24 MHz external crystal input for precise timing operation

  –  32.768 kHz external crystal input for RTC function and low-power operation 

      system

◆ Peripheral DMA
  –  6 channels PDMA for automatic data transfer between SRAM and peripherals   

      such as SPI, UART, I2S, PWM and ADC

  –  CRC calculation with four common polynomials, CRC-CCITT, CRC-8, CRC- 16

      and CRC-32

◆ Timers
  –  Four sets of 32-bit timers with 24-bit counters and one 8-bit pre-scale counter

  –  Counter auto reload

◆ PWM
  –  Four 16-bit PWM generators with eight PWM outputs or complementary

      paired PWM outputs

  –  Each PWM generator with one clock source selector, one clock divider, one  

      8-bit pre-scale and one Dead-zone generator for complementary paired PWM

  –  Up to four 16-bit digital capture timers (shared with PWM timers) with four 

      rising/falling capture inputs

  –  Capture interrupt

◆ Communication Interfaces
  –  Three UARTs, up to 1 Mbps with flow control

  –  Four SPIs, clock up to 36 MHz (Master at 5V), 18 MHz (Slave at 5V)

  –  Two I2Cs

  –  IrDA (SIR) and RS485

◆ USB 2.0 Full-Speed Device
  –  One set of USB 2.0 FS Device

  –  On-chip USB Transceiver

  –  One interrupt source with 4 interrupt events

  –  Control, Bulk, Interrupt and Isochronous transfers

  –  Auto suspend function when no bus signaling for 3 ms

  –  Six programmable endpoints

  –  512 bytes internal SRAM as USB buffer included

  –  Remote wake-up capability

◆ Smart Card Host (SC)
  –  Compliant to ISO-7816-3 T=0, T=1

  –  Three ISO-7816-3 ports

◆ I2S
  –  Interface with external audio CODEC

  –  Operates as either Master or Slave mode

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

  –  Mono and stereo audio data

◆ ADC 
  –  12-bit SAR ADC with 760 KSPS

  –  Up to 8 channels single-end input or 4 channels differential input

  –  Single scan/single cycle scan/continuous scan

  –  Each channel with individual result register

  –  Threshold voltage detection

  –  Conversion started by software programming or external input

  –  PDMA mode

  –  Temperature sensor with 1˚C resolution

◆ Window Watchdog Timer
  –  6-bit down counter with 11-bit prescale for wide range window time selection

◆ RTC
  –  Software compensation by setting frequency compensate register (FCR)

  –  RTC counter (second, minute, hour) and calendar counter (day, month, year)

  –  Alarm registers (second, minute, hour, day, month, year)

◆ Analog Comparator
  –  Up to two analog comparators

  –  External input or internal band-gap voltage selectable at negative node

  –  Interrupt when compare results change

◆ Brown-out Detector
  –  Four levels: 4.5V/3.8V/2.7V/2.2V

  –  Brown-out interrupt and reset option

◆ GPIOs
  –  Up to 79 general-purpose I/O (GPIO) pins

  –  Four I/O modes:
            ▓ Quasi bi-direction
            ▓ Push-Pull output
            ▓ Open-Drain output
            ▓ Input only with high impendence

  –  TTL/Schmitt trigger input selectable

  –  All GPIO pins can be configured as interrupt source with edge/level setting 
◆ Operating Voltage
  –  2.5V to 5.5V

◆ Operating Temperature
  –  - 40°C ~ +85°C

◆ Packages (RoHS)
  –  LQFP48 (7x7mm)

  –  LQFP64 (7x7mm)

  –  LQFP100 (10x10mm)

Features of NuMicroTM Mini51 Series

◆ Core
  –  ARM® Cortex®-M0 core running up to 24 MHz

  –  One 24-bit system tick timer

  –  Low-power Idle mode

  –  Single-cycle 32-bit hardware multiplier

  –  NVIC for the 32 interrupt inputs, each with four levels of priority

  –  Serial Wire Debug (SWD) interface and two watch points/four breakpoints

◆ Built-in LDO for wide operating voltage from 2.5 V to 5.5 V
◆ Memory
  – 4/8/16 Kbytes Flash memory for program memory (APROM)

  – Configurable Flash memory for data memory (Data Flash)

  – 2 Kbytes Flash for loader (LDROM)

  – 2 Kbytes SRAM for internal scratch-pad RAM (SRAM)

◆ Clock Control
  – Programmable system clock source

     ▓ Switch clock sources on-the-fly

  – 4 ~ 24 MHz external crystal input (HXT)

  – 32.768 kHz external crystal input (LXT) for idle wake-up and system

     operation clock

     ▓ Dynamically calibrating the HIRC OSC to 22.1184 MHz ±1%

        from -40°C to +105°C by external 32.768 kHz crystal oscillator (LXT)

  – 10 kHz internal low-power oscillator (LIRC) for Watchdog Timer and

     idle wake-up

◆ I/O Port
  – Up to 30 general-purpose I/O (GPIO) pins for LQFP-48 package

  – Four I/O modes: 

     ▓ Quasi-bidirectional input/output

      ▓ Push-Pull output

      ▓ Open-Drain output

     ▓ Input only with high impendence

  – Optional Schmitt trigger input

◆ Timers
  – 2 channels 32-bit timers; one 8-bit pre-scaler counter with 24-bit up-timer for 

     each timer

     ▓ Event Counter mode

      ▓ Toggle Output mode

      ▓ External trigger in Pulse Width Measurement mode

        – Supports external trigger in Pulse Width Capture mode

◆ Watchdog Timer
  – Programmable clock source and time-out period

  – Supports wake-up function in Power-down mode and Idle mode

  – Interrupt or reset selectable on watchdog time-out

◆ PWM
  – Up to three built-in 16-bit PWM generators, providing six PWM outputs or

     three complementary paired PWM outputs

  – Individual clock source, clock divider, 8-bit pre-scalar and dead-zone generator

     for each PWM generator

  – PWM interrupt synchronized to PWM period

  – Supports edge alignment or center alignment

  – Supports fault detection

◆ UART 
  –  One UART device

  –  Buffered receiver and transmitter, each with 16-byte FIFO

  –  Optional flow control function (CTSn and RTSn)

  –  IrDA (SIR) function

  –  Programmable baud-rate generator up to 1/16 system clock

  –  RS-485 function

◆ SPI 
  –  One SPI device

  –  Master up to 12 MHz, and Slave up to 4 MHz

  –  Master/Slave mode

  –  Full-duplex synchronous serial data transfer

  –  Variable length of transfer data from 1 to 32 bits

  –  MSB or LSB first data transfer

  –  RX latching data can be either at rising edge or at falling edge of serial clock

  –  TX sending data can be either at rising edge or at falling edge of serial clock 

  –  Supports Byte Suspend mode in 32-bit transmission

◆ I2C
  –  Master/Slave mode

  –  Bi-directional data transfer between masters and slaves

  –  Multi-master bus (no central master)

  –  Arbitration between simultaneously transmitting masters without corruption of 

      serial data on the bus

  –  Serial clock synchronization allows devices with different bit rates to

      communicate via one serial bus

  –  Serial clock synchronization can be used as a handshake mechanism to suspend 

      and resume serial transfer

  –  Programmable clocks allow for versatile rate control

  –  Multiple address recognition (four slave addresses with mask option)

◆ ADC
  –  10-bit SAR ADC with 250 KSPS

  –  Up to 8 channels single-end input and one internal input from band-gap

  –  Conversion started either by software trigger or external pin trigger

◆ Analog Comparator
  –  Two analog comparators with programmable 16-level internal voltage reference

  –  Built-in CRV (comparator reference voltage)

◆ ISP (In-System Programming) ,ICP (In-Circuit Programming)
    and IAP (In-Application Programming)
◆ Brown-out Detector
  – With 4 programmable threshold levels: 4.4V/3.7V/2.7V/2.2V

  – Supports Brown-out interrupt and reset option

◆ 96-bit unique ID
◆ Low Voltage Reset
  – Threshold voltage level: 2.0V

◆ Operating Temperature
  – - 40°C ~ +105°C

◆ Reliability
  – EFT > ± 4KV, ESD HBM pass 4KV

◆ Code Security and Series Number
  – 96-bit unique ID

  – 128-bit unique customer ID

◆ Packages
  – Green package (RoHS)

  – 48-pin LQFP (7x7), 33-pin QFN (5x5) , 33-pin QFN (4x4), 20-pin TSSOP

Features of NuMicroTM M051 Series

◆ Core

  –  ARM® Cortex®-M0 core running up to 50 MHz

  –  One 24-bit system tick timer

  –  Single-cycle 32-bit hardware multiplier

  –  NVIC for the 32 interrupt inputs, each with four levels of priority

  –  Serial Wire Debug (SWD) interface and two watch points/four breakpoints

◆ Wide Operating Voltage - Single power supply: 2.5V ~ 5.5V

◆ Memory

  – 8/16/32/64 Kbytes Flash memory for program memory (APROM) 

  – 4 Kbytes Flash memory for loader memory (LDROM)

  – 4 Kbytes embedded SRAM

  – 4 Kbytes Data Flash

◆ Clock Control

  – Programmable system clock source

  – 22.1184 MHz internal oscillator

  – 4 ~ 24 MHz external crystal oscillator input for precise timing operation

  – 10 kHz low-power oscillator for watchdog timer and wake-up in sleep mode

  – PLL allows CPU operation up to 50 MHz

◆ Timers

  – Four sets of 32-bit timers with 24-bit up-timer and one 8-bit pre-scale counter

  – Counter auto reload

  – Watchdog timer with 8-bit selectable time out period

  – Event counter and pulse width capture mode

◆ PWM/Capture

  – 8 channels 16-bit PWM and 16-bit digital capture timers

  – Dead-zone generator for complementary paired PWM

◆ GPIOs

  – Up to 40 general-purpose I/O (GPIO) pins

  – Four I/O modes: 

     ▓ Quasi – bidirectional 

      ▓ Push-Pull output

      ▓ Open-Drain output

     ▓ Input only with high impendence

  – All I/O pins can be configured as interrupt source with edge/level setting

◆ ADC

  – 8 channels 12-bit SAR ADC, up to 760 KSPS

◆ Communication Interfaces

  – Two UARTs (two UARTs up to 1 Mbit/s with flow control)

  – Two SPIs, up to 32 MHz (Master), 16 MHz (Salve)

  – Two I2Cs (up to 1 Mbit/s) 

◆ Brown-out Detector

  – Four levels: 4.4V / 3.7V / 2.7V/2.2V

  – Brown-out interrupt and reset option

◆ Operating Temperature

  – - 40°C ~ +85°C (DN), - 40°C ~ +105°C (DE)

◆ Reliability

  – ESD HBM pass 8kV, EFT > ± 4kV

◆ Code Security and Series Number

  – 96-bit unique ID

  – 128-bit unique customer ID

◆ Packages (RoHS)

  – LQFP48 (7x7mm)

  – QFN33 (5x5mm)


