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Motor Application Marketing Department
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Official Website https://www.nuvoton.com
NuForum http://www.nuvoton-mcu.com/forum.php?mod=viewthread&tid=1819&fromuid=177288
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About nuvoTo nuveTon

2008/7/1
Spin-off from Winbond
"~ Electronics' Logic business

group

2010/9/27
Became public on the Taiwan
Stock Exchange (TSE).

Number of employees:
1,653

Worldwide Locations :
Headquarters| . Taiwan
Other Regions . China,
- U.S.A. lIsrael, India... Main Products

Microcontrollers,
Audio ICs, Cloud
and Computing ICs,
Foundry Service
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Joy of inmovation

nuvoTon International Team AUvoTon
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Nuvoton Technology Corp.(HQ)

= Location : Hsinchu Science Park,
Taiwan

= HQ team dedicates to worldwide
operation, and integrates the
resources of R&D, marketing,
manufacturing, sales and related

Nuvoton Tech. Corp. America
information from each site.

= Location . San Jose. CA, U.S.A.
= NTCA team utilizes the
remarkable analogy

Nuvoton Elect. Tech. (NTSH)
= Location : Herzlia, Israel | Nuvoton Elect. Tech. (NTSZ)
= NTIL team is well positioned Nuvoton Elect. Tech. (NTHK)
to system innovation Limited
capability, responsible for  [———8
computer and consumer = Location : Shanghai /
products development. Shenzhen(SZ) / Hong Kong(HK),
China

technology to develop

consumer/industrial products

and provides marketing and

technical support to U.S.

regions.

= CN team is in charge of the
local sales and technology
support, fulfilling customers’
demand and timely product
service.




Croy of innovation

nuvoTon Business Groups nuvoTon

Cloud and
Computing
Business Group

NUVOTON
| T IE Fl 2

Manufacturing

Manufacturin
° HV Foundry Service

Business Group

Flat Cell Process
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* TPM: Trusted Platform Module
** BMC: Baseboard Management Controller
EC: Embedded Controller

Wl - Embedded Memory,
tﬂ\ Mixed signal Process
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N M 1530 . LQF P48(7x7mm"2)/|_QF P64(10x10mm"2)/

IMC Product Roadmap

LQF P 100(14x14mm’\2)

64kB/128kB Flash with ISP, 8kB/16kB RAM
72MHz, 32-bit Divider, MDU, QEI, CAN2.0b,
UART x 2, I)Cx 1, SPI x 3, 800kHz 12-bit ADC

with 2 S/H, OP x 2, 1~ 2 motor control with 16-

bit PWM

NM1240* : QFN33uxammr2)/LQFPA87x7mmn2)

64kB Flash with ISP, 60MHz, 8kB RAM, 32-bit —-—-—5
Divider, OPAx1,ACMPx1, DACx2, 12-bit ADC

SPIx1,DMA

NM1240*

with 2 S/H, 16-bit PWM ,ECAP, UARTx2, 12Cx2,
’ NM1120

17.5kB Flash with ISP, 48MHz, 2kB

N M 1200 . QFN33(5x5mm’\2)/LQFP48(7x7mm"2)
RAM, UART x 2, I2C x 1, SPI x 1, 500 kHz NM1200

10-bit ADC with 1 S/H, 32-bit Divider,
16-bit PWM, ACMP x 2

NM18202/NM18107/NM18307* Series (40V)
TSSOP282.4x0.7mm~2)/ QF N3 3 (sxsmmn2)/ QF N4 8 7x7mmn2)/ QF N5 6 (7x7mm~2)
32-bit Cortex®-MO with 17.5kB/29.5kB/64kB Flash,
2kB/4kB/16kB RAM, 12-bit ADC with 2 S/H, 16-bit Yy
PWM, 3-phase gate driver V4

J'oy of inmovation

NnuUuvoToN

NM1230%™ : QFN48xsmme2/LQFPA8zx7mmna)

< === UART x 1, 500kHz 10-bit ADC with 1 S/H,
NM1100 , :

32kB/48kB/64kB Flash with ISP, 72MHz,
8kB/16kB RAM, 32-bit Divider, OPA x 3,
ACMP x 2, 12-bit ADC with 2 S/H, 16-bit
PWM , ECAP, QEl ,UART x3,12Cx 3, SPIx 2,
DAC x 2

N M 1 120 . QFN 20(4x4mm"2)/TSSO P20(4.4x6.5mm"2)/
TSSOP284.4x0.7mmn2)

29.5kB Flash with ISP, 48MHz

4kB RAM, UART x 2, SPI x 2, 12C x 2, 32-bit
Divider, 800 kHz 12-bit ADC with 2 S/H, 16-
bit PWM, ECAP, ACMP x 2, PGA x 1

N M 1 100 . TSSOP20(4.4x6.5mmA2)
17.5kB Flash with ISP, 48MHz, 2kB RAM

32-bit Divider, 16-bit PWM, ACMP x 2

NM1817 Series (600V)

LQFP44 10x10mmn2)

32-bit Cortex®-MO with 29.5kB Flash,
4kB RAM, 12-bit ADC with 2 S/H, /
16-bit PWM, 3-phase gate driverﬁ/‘/

“*:Under Development



AC input
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Communication/
IO control/ADC {
Feedback......

NMI18xxx
MCP series

Rectifier

LDO

i

MCU

40V : DC source for battery
Capacitor 600V: AC source for mains

< Switchi_rl_gL Power
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Gate driver
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MosFET/IGBT

Motor Application Block Diagram ALUVOTON

3-Phase
Full-Bridge
Inverter
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Transistor/

Position
Sensor



NM1100/NM1200 Series Main Features = _

ARM® Cortex® -MO core runs up to 48 MHz -
Lo EEE NN
Operating Voltage/Temperature: 2.5V ~ 5.5V / -40°C ~ 105°C NS R R R e

B g
\io‘

Memory mﬁm ?.n

- 17.5kB Flash APROM with ISP/ICP/IAP iy ol "23
-  2kB RAM, Data Flash share with APROM '

Serial Interface: UART x 2, SPIx 1, 12Cx 1
One Divider: 32-bit ~ 16-bit with signed
1%@25°C accuracy of 48MHz internal RC & 10kHz Low speed oscillator

Advanced PWM
- 16-bit x 6ch PWM outputs with Dead-zone, Polarity control, Hardware Brake

- :
Rifri] W_ORV :

» - {oisp_scl=izRi2
pisP_Rs [=i=R11

p DISP_RST -
o

Analog device
- 8 channels, 500 kSPS 10-bit ADC
- 1R & 2R Sequential Mode

- 2 analog comparators, each has 4 multi-input

PaCkage TSSO P20(7x7mm"2)/QFN33(4x4mm"2)/LQF P48(7x7mm"2)




NM1120 Series Main Features AuvoTon

* ARMP® Cortex® -MO core runs up to 48MHz
* QOperating Voltage/Temperature: 2.5V ~ 5.5V / -40°C ~ 105°C

*  Memory

- 29.5kB Flash APROM with ISP/ICP/IAP
-  4kB RAM , Data Flash share with APROM

® Serial Interface: UART x 2, SPIx 2, 12Cx 2 -
®* One Divider: 32-bit + 16-bit with signed = ﬁ O

w ~ Nu-MDA-NM1120_TSSOP28
= 2018.03.01 Vi
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* 1%@25°C accuracy of 48MHz internal RC & 10kHz Low speed . A e
oscillator = B i .

®* Peripheral for Motor
- 16-bit PWM x 6CH with Dead-zone, Polarity control, Hardware Brake

~ 5
1 5 © S = ¢ SR A2 ad S

- ECAP for Hall [{ooF ~6006500000000a) Nuriche Vo
B %2 NuTiny-SDK-NM1120 V1.1
* Analog device B o =
: ' Y o= gyl SRS =
- 800kHz 12-bit ADCwith2S/H | EEE X o] &
- PGAx1,ACMP x 2 o o e (S5 eSS, e MESSS

____________

Package: QFN20(4x4mm"2)/TSSOP20(4.4x6.5mm"2)/TSSOP28(4.4x9.7mm"2) e s s isseBeees '
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NM1530 Series Main Features =g N

* ARM® Cortex® -MO core runs up to 72 MHz
* QOperating Voltage/Temperature: 2.5V ~ 5.5V/-40°C ~ 105°C

*  Memory
- 128kB/64kB Flash APROM with ISP/ICP/IAP
- 16kB/8kB RAM

* Serial Interface: UART x 2, Three SPI x 3, 12Cx 1, CAN2.0b x 1,
®* One Divider: 32 + 16 bit with signed
* 3%@25°C accuracy of 22MHz internal RC

®* Peripheral for Motor x 2
- 16-bit PWM x 6CH with Dead-zone, Polarity control, Hardware Brake
-  ECAP for Hall , QEl
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Nu-MDA-NM1530

4 == ' JUTLY 82 80 78 76 | h_"’:ﬂ'g—— “-/ra i ——
*  MDU M ive Unit): Pl + FOC + SVPWM Slao02000022008k  Y3ss2022000 0 ) @S,
D OtOr Drlve nlt ‘ + + ; _ : : ”/’f,, o0 99 97 95 93 91 89 87 85 83 81 79 77 " & e s f
4 = ' ™ on * Y, =) o B g =nte ) o RO EED
[ ] . : : ":‘,’f{_):{‘)// : Cnf p LS
* Analog device 5 3 4 [ ( |
NuTiny—EVB-NMI530 V1.3 % N B -, ‘
: : N  — . B S
- 7~16 Channe|5, SOOkSPS 12‘b|t ADC W|th 2 S/H : 7 /74;'/// \\\\s\“\ 52 54 56 saizo 62 64.66 68 70 72 746

- OPAXx2, ACMPx3
Package: LQF P48(7x7mm"2)/LQF P64(10x10mm"2)/LQFP100(14x14mm"2)



NM1230 Series Main Features

ARM® Cortex® -MO core runs up to 72 MHz

Joy of inmovation
NUVOTON

Operating Voltage/Temperature: 2.5V ~ 5.5V / -40°C ~ 105°C
Memory

32kB/48kB/64kB Flash APROM with ISP/ICP/IAP S el o I
8kB/16kB RAM , Data Flash share with APROM s i "
Serial Interface: UART x 3, SPIx 2,12Cx 3

/11114111

1% @25°C accuracy of 72MHz internal RC & 10kHz Low speed
oscillator

Peripheral for Motor

Nu-MDA-NM1230

ECAP for Hall, QEl (Quadrature Encoder Interface) PRI | NuLinkMe Va0
Analog device SA

' - s CEIEELE
‘ 5 ’ el Telé = RRRTARKRIRNWRSY .
3 ""%-’,” ) @] 10 © ‘ﬂ : > GNC
16 channels, 1 MSPS 12-bit ADC with 2 S/H YF>

PGA, OPA x 3, ACMP x 2, DAC x 2
Package: QFN487xmm2)/ LAFP487x7mm~2)




NM1240%* series Main Features i

ARM® Cortex® -MO core runs up to 60 MHz
Operating Voltage/Temperature: 2.5V ~ 5.5V / -40°C ~ 105°C

Memory
- 64kB Flash APROM with ISP/ICP/IAP
- 8kB RAM , Data Flash share with APROM

Serial Interface: UART x 2, SPIx 1, [2C x 2 2020 Q3
1% @25°C accuracy of 60MHz internal RC & 10kHz Low speed oscillator

Peripheral for Motor

b S
- 16-bit PWM x 6CH with Dead-zone, Polarity control, Hardware Brake - nde De\/elgpme”t
ECAP for Hall N 2 . il

Coming soon

Analog device

- 20 channels, 1 MSPS 12-bit ADC with 2 S/H
- OPAx1, ACMPx1,DACx?2

PaCkage . QFN33(4x4mm"2)/LQFP48(7x7mm"2)




NM18202Y/NM18107Y/NM18307Y*/NM1817NTx:i0 550

° ARM® Cortex® -MO core runs up to 48/72 MHz

*  NM18202Y | sesssssurzxrerc Ol
' o “@“mﬁ% =
- MCU: NM1200, Gate Driver: NCT3612 N Sy 2 | = %
- PaCkage: QFN48(7x7mm’\2) i {,‘, i %’EE'“‘
- Gate Driver output 12V #
° NM18107Y

- MCU: NM1120, Gate Driver: NCT3612
- Package: QFN33sxsmmn2)
-  Gate Driver output 12V

°*  NM18307Y*

- MCU: NM1230, Gate Driver: NCT3612
- Package: QFN567x7mmn2)
- Gate Driver output 12V

°*  NM1817NT (HV Gate driver)

- MCU: NM1120, Gate Driver: NPT2312
= Package: LQFP44(1OX10mm"2)

* Temperature :-40~ 105°C
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Tool Kits for Development-SoftWare  =sowi

Speed Current lPwM .
Iq/ld Ctr | 0-5 Gate Driver

System % Speed % (& ;
Program Controller FOCLERN— > Power

- - SVPWM I MOS
Speed Curren t Over current, Brake I
feedback Angle & Speed feedback el |
. Shunt
estimate urrent detec | Idc
I

. PGA |[@———— 2R/1R —
ECAP and estimate OPAmp —

B | lu/lv
,3 Hu, Hv, Hw

» Support for all NM series.

» Demo code for

> Hall + FOC + 2-shunt R
> Hall + FOC + 1-shunt R

I
: Hall sensor feedback

5000.00

» Hall + Six step square wave control

» Provide multiple algorithms for motor drive ] - PR

Registers output by MCU operation

-2000.00

& Mt Dnhizoerd

» FOC + SVPWM (Library) T

Informabon

» Pl control for speed or current control

» Motor speed estimated

Timer Inrerval {15ms ™~ 1000mE)

» Friendly GUI interface — Nu-Motor system

» Tune parameters to control motor speed

» Help to evaluation new project




Tool Kits for Development-HardWare i

nUVOTon

LV Gate Driver

e~ Nu-MDA-NM1120_TSSOP28
© 2018.03.01 V11
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B hiztor Dashizoard

Motor Dashboard Motor demo system

Informabon
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NuMicro Development T

NUVOTON

Code Development Mass Production

Evaluation Board

In System

Programming
On-Line In Circuit Programming ) nuvoTon
) ISP AP

Customer
Customer — Target Board ’ ——
Target Board TE 1=

T > |KEIL
- Fog ¥ Wt Ve TRy | . Tools by ARM <—
M L b Keil RVMDK

: Through
TSWD S - UART
Wiy —— - - USB
- Others
- === - Customer
T R L SYSTEMS & TRrgenBaate

IAR EWARM

NuTiny Board
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Nuvoton Motor MCU Product Selection Guide. ¢ iws_

, UART
Part Number SRAM /0 Timer EPWM|ADC ch omp.| SPI MAX| Package

2020/04/20

(KB) 32-bits| 16-bit | 10-bit ' HCLK| Type

12C

NM1100FBAE S OP0
NM1200ZBAE 17.5 2 |29 2 6 | 12 | 2 |2/1/1] 48 C%:)I:I:)e.
NUPLVEIY I 175 | 2 (33 2 6 | 12 | 2 |2/1/1] 48 L%Fx';‘;s

SRAM Timer EPWMADC ch BPWM | ECAP SPROM| Package

sclislCLlLs (kB) |/©|32-bits| 16-bit| 12-bit | ™" 16-bit | 24-bit (KB) | Type

QFN20
NM1120XC1AE (4x4)
NM1120FC1AE TSSOP20
NM1120EC1AE TSSOP28

SRAM Timer EPWM|ADC ch BPWM | ECAP QEl DAC | Package

Part Number (k8) |'/©|32-bits| 16-bit | 12-bit | P 16-bit | 24-bit (A/B/IDX) | 12-bit | Type

NM1232D L((17FXP;;8
NM1232Y (%;)I:l;l)8
NM1233D L(()_7FXP7¢;8
NM1233Y (:;2';)8
NM1234D L%I;P;;B
NM1234Y (%;)I:l;l)8
~ NM1235D* | LQFP64
NM1235Y* (%5296)4
NM1236D* LQFP100




Nuvoton Motor MCU Product Selection Guide- ¢ iws_

Flash ROM | SRAM Timer | EPWM | ADC ch ECAP QEl
sl «B) | (kB) |/C|32-bits| 16-bit | 12-bit | °™P" 2a-pit | ©AN2.0| MbU (A/B/IDX)

NM1520LD2AE LQFP48

NM1520RD2AE 64 8 51 4 12 14 2 2/1/1| 72 1 3x* 1 ' 2 1 LQFP64

NM1520RC2AE 32 8 51 4 12 14 2 2/1/1| 72 1 3** 1 vV 2 1 LQFP64

NM1530VD3AE 64 16 | 82 4 12 16 3 2/3/1| 72 2 6 1 ) 2 2 LQFP100

NM1530VE3AE 128 16 | 82 4 12 16 3 2/3/1| 72 2 6 1 v 2 2 LQFP100

S Flash ROM |SRAM | | Timer |EPWM ADCch| QEl DAC | Package
) ) 32-bits | 16-bit | 12-bit ' (A/B/IDX) | 12-bit | Type

QFN33
TF5102Y (4x4)

QFN33
TF5103Y (4x4)

LQFP48
TF5103D (7x7)

Flash ROM | SRAM Timer  EPWM | ADC ch SPROM Package
sl «B) | (kB) |/C|32-bits| 16-bit | 12-bit | °™P- PGA | k) | 'PO Type

QFN33

NM18107Y 29.5 4 14 3x0.5 |5V & 12V
(5x5)

part Number | F12sh ROM SRAMI| | Timer |EPWM|ADCch| | UART MAX| = |Package
(KB) | (KB) 32-bits | 16-bit | 10-bit P 12¢ |HCLK Type
NM18202S 5V & 12V | TSSOP28

QFN48
(7x7)

NM18202Y 17.5 2 23 2 6 12 2 2/1 | 48 |5V & 12V




Nuvoton Motor MCU Product Selection Guide-s

Part Number Flash ROM | SRAM /0 Timer | EPWM | ADC ch Com Package
32-bits | 16-bit | 12-bit P- Type

LG) LG)

LQFP44

NM1817NT 29.5 4 15 8 (10x10)

Flash ROM | SRAM Timer | EPWM | ADC ch QEIl

Part Number /0 Comp.

(KB) (KB) 32-bits | 16-bit | 12-bit (A/B/IDX)

NM18307Y* 64 16 36 4 6 16 2 3/2/3 | 72 2 3 1 3x0.5 3 1 2

J'oy of innovation

NnuUvoToN

Package
Type

OFN56
(7x7)

LDO

5V & 12V

Flash ROM | SRAM Timer | EPWM | ADC ch QEIl

Part Number k8) | (kB) | /O | 32-bits | 16-bit | 12-bit | M- (A/B/IDX)

NM1220EBKO* 48 8 44 4 16 1

Package
Type

LQFP48
(7x7)

* Under Planning
** from QElI Module

21



Single Chip

Development
kit

EVB Selection Guide o et

NT-NM1120

Function
NM1120 series development board

NT-NM1200

NM1200 series development board

NT-NM1230

NM1230 series development board

NT-TF5103

TF5103 series development board

NT-NM1530
NK-NM1120L

NM 1530 series development board
Low voltage motor development kit for NM1120 series

NK-NM1200L

Low voltage motor development kit for NM1200 series

NK-NM1230L

Low voltage motor development kit for NM1230 series

NK-NM1530L

Low voltage motor development kit for NM1530 series

NK-NM18202L

Low voltage motor development kit for NM 18202 series

NK-NM18107/L

Low voltage motor development kit for NM18107 series

NK-NM1817H

High voltage motor development kit for NM1817 series

22
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