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| Motor Application Market Trend

Global Electricity consumption

Elecctrolysis
Motors 3%

Global Warming 46%
Standby ™ Elecctrolysis

3% m Standby

Electronics Electronics
10% m Heat

m Light
® Motors
Heat
Carbon Neutral Light 19%
19% Resource : IEA Energy Efficiency Series

Energy

ReEEle High Efficiency m_
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| Product Lines for Motors in Nuvoton

NM Series
MCU based
General-purposed
NnuvoTonN
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- . - MCU based
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| Product Lines for Motors in Nuvoton

NM Series
MCU based

General-purposed

NnuvoToN
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| NuMotor MCU Series Product Roadmap

LQF P48(7x7mm"2)

NM1530 LQFP64u000mm

LQF P 1 00(14x14mm"2)

72MHz, 8kB/16kB RAM, I12C x 1, SPI x 3, ECAP

CAN2.0b/MDU/ OPA x 2/QEI/2 motors compatlble o

72MHz/OPA x 3/PGA x1/DAC x 2 /QEI ({
8kB/16kB RAM, I2C x 3, SPI x 2, ECAP -

NM1234 | CortexMO, | 1QrPagiom
QFN48(7x7mm"2)
N M 1 244 . _ LQFP48x7mmm

60MHz/Standby < 1pA/

DAC x 2/DMA
8kB RAM, I2C x 2, SPIx 1, ECAP, OPA x 1

29.5 HIRC 1x@zsc,  OQFNZOwimms Hz/PGA x 1
KB NM1120 16-bit PWM, 24-  TSSOP20usssmmea 4,0 RAM, 12C x 2, SPI x 2, ECAP
bit Timer, 12/10- TSSOP284.4107mm2)
blt ADC' UART’ QFN33(Sx5mm"2) 48M HZ
o N M 1 200 ACMP LQFPA8 rxsmm) 2kB RAM, 12Cx 1, SPI x 1
kB

48MHz
NM1100 TSSOP20usssmml e any
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| Selection Guide for MCU Series

NM1100

NM1200
Common
Features

NM1120

HIRC
HDIV NM1244
PWM
Timer
UART NYEPEY!
ADC

ACMP

NM1530
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| NuMotor MCP Series Product Roadmap

..............

- - 600V NM1817
= MCU = LQFP44(10x10)
= Gate =
= Driver = 500V NM18440
= pE LQFP48(7x7)
Built-in functions: 40V NM 18002 NM18107
e 5VLDO QFN24(4x4) QFN32(5x5)
* Comparators
e Shoot-through protection MCU MS51 NM1120 NM1244
e Thermal protection
e UVLO Application Single phase Three phase

8 ' Copyight © 2022 Nuvoton Technology Corporation NuDeveloper Ecosystem — Make the engineers’ job easier. NUvVOTON



| Market for Cooling Fan

PC Global Cooling Fan Market

Home Application

=
N

=
o

.

(00}

Refrigerator

I
X 8-
i E %EE%Telecom .
.

@ Automotive

[¢)]

Billion(USD)

B

N

Year

2021 m2025 Resource: RESEARCH AND MARKETS

cAGRis about 12.34%.
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| NM18002Y

Detection

nghllghts Communication
12V-24V Fan UART/|2C

* PN gate driver
* Supports 4-Wire Programming
e Passive part = Active control unit

MENTNRNNT] r \ Inverter
N - = Gate Driver
: U | AR "%E"
',‘ ¢ . 2+ = ~ \_ J
% »24:/5“‘9’- ;,___‘ J]?-l‘ e ULV LA
N ]A -‘J P TA
qiit) (444
-_? i e
e Hall Element
. vus Ru*ﬂ_ g-" ~R2es 3cm
”!1 nzn c«z?e . Command
3 . GERHEY . o
' Analog Hall IC
! Digital : direct
input
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| NM18440D

Cooling fan
in
refrigerator

==}

200V

| Gate Driver I

Highlights
e 200V application : 110VAC, 24~96VDC
* LQFP48(7x7)

* Upto29 GPIO Ceiling

fan
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| Tools for Development

Tiny Board Hardware Software
NT-NM1200 e NM1200_BSP_CMSIS
NT-NM1120 Y TEs - FEEh = - NM1120_BSP_CMSIS
NT-NM1230 NM1230 BSP_CMSIS
NT-NM1240 NM1240 BSP_CMSIS
NT-NM1530

NM1530_BSP_CMSIS

Motor System Board

NK-NM1200L NK-NM1120L
NK-NM1230L NK-NM1240L
NK-NM1530L

NuMotor_NM1200
NuMotor_NM1120
NuMotor_NM1240
NuMotor_NM1230
NuMotor_NM1530
NuMotor_NM18002Y

NK-NM18107L NK-NM18002
NK-NM18440 NK-NM1817H

MCU + GateDriver +MosFET
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| We Provide......

x Balanced Product Line

(X0 _
ITMTI Technical consult

D shioment > 100kk
® O

%

@/ High quality
Long life cycle
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| Product Lines for Motors in Nuvoton

NnuvoToN
FTE Bl

— ]
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KM Series
) ' MCU based
,,33 . - Home Appliance
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| Home Appliance

Inverter controller . - \L
: "h
* High-end Model

* Core: Cortex-M7 160MHz
* Flash: 256~512KB

* Data Flash: 64KB

 PIN: 100~144

* Core: AM32R 120MHz
* Flash: 128~512KB

* Data Flash: 16~64KB

* PIN: 48~144

* Low-end Model

* Core: Cortex-M4 120MHz

i

* e Flash: 128~256KB
 Data Flash: 8~32KB ! :
* PIN: 48~100
H \3
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| Reference for Air conditioner

AC100V/200V~
240Vdc
Fan motor . .
) It is easy to use because it
Y . .
5% implements the required IP.
» compressor
Application

u0I112310.d

u0I112310.d

AN ‘AO D0
13410

(Customer Specific
Requirements)

2Juanbag

u4 Agpueis
11e2IUNWWOD

SU0I112910.4d

NOdd3d
uOoI1312910.d

compressor Control IP Fan motor Control IP ™ PFC Control IP

Middleware

>
(@]
=
<
()
o
a2
(@]

3U344Nd JUNYs-T
9|3uy peal
3uiuayeap
JUBPIoAY
9JUeUO0SAY

Device Driver

[0J1U0D) SABMBUIS
$S3]40SUSS
pajuaLIO pIa4
[0J1U0D) U0I12313(Q
|043U0D SABMBUIS
$S3]40SUSS
paIuaLIQ Pl
[0J1U0D U0I1I313Q
1U344N2 JUNYsS-€
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| NTC Inverter MCU Concepts

* With our 20 years of experience in Inverter MCU technology development and

production knowhow, we can offer “3S”

Speed up development Safety ensuring Save system cost
Product development is always a Destruction of power devices can Parts around the microcomputer
battle against schedule. lead to fire. = Built-in is implemented.
= Simple is best. / = Safety is first. / /
« Motor parameters are extracted in 1 « Various protection circuits protect + Built-in operational amplifier
minute (accuracy No. 1 in industry) and devices from multiple perspectives (differential input and negative input are
then automatically adjusted. « The internal mask function can avoid supported)
* Ensure processing time by synchronizing accidental system stop due to noise. « Each comparator has an internal
so that multiple motor control tasks do - Supports certification such as 1ISO60730 reference voltage(external reference with
not conflict. noise isn't required)
« AD and comparator pin assignments are « The number of parts can be reduced and
stress-free with internal settings wiring can be simply routed.
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- New ArmCortex-M4 series KM7BFBFx

| Inverter MCU Series Product B e arm Conextirseres [ Konsoavro

KM103HFDx
performance Type name KM1M7BFO2N KM1M7BFOON
ROM/RAM 512kB/64kB 512kB/64kB
KM1M7BF02M KM1M7BFOOM
160MHz 384kB/48kB 384kB/48kB
+iRAM
KM1M7BF02K KM1M7BFOOK
256kB/32kB 256kB/32kB
KM1M7CFO5K KM1M7CF04K KM1M7CFO3K .
256kB/64kB 256kB/64kB 256kB/64kB NOV.V ﬁlannmfg il
Under planning Under planning Under planning Higher performance
KM103HFD5N KM103HFD6N KM103HFD7N KM103HFD8N
512kB/32k 512kB/32k 512kB/32k 512kB/32k
120MHz KM103HFD4M KM103HFD5M KM103HFD6M KM103HFD7M KM103HFD8M
+HRAM 408kB/20kB 408kB/20kB 408kB/20kB 408kB/20kB 408kB/20kB
|
KM103HFD4K KM103HFD5K KM103HFD6K KM103HFD7K
264kB/16kB 264kB/16kB 264kB/16kB 264kB/16kB

264kB/16kB 264kB/16kB 264kB/16kB
New M4-series
136kB/16kB 136kB/16kB 136kB/16kB 136kB/16kB
KM103HFB3K KM103HFB4K KM103HFB5K KM103HFB6K
80MHz 264kB/20kB 264kB/20kB 264kB/20kB 264kB/20kB

KM103HFB3G KM103HFB4G
132kB/16kB 132kB/16kB

QFP48 QFP64 QFP80 QFP100 QFP128 QFP144
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| Product Lines for Motors in Nuvoton

nuvoTon
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| Global Market Trend

* The Applications needed for “Smart Factory” have significant growth rate

»
»

w
T

N

Motor units (billion pcs)
[

Fan-motor market

s T A
I 3 CAGR 9%
m B

Base station
CAGR 20%

Server
CAGR 9%

Year 2020 2021 2022
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2023 2024 2025

(Source: Fuji Keizai) Others
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20

0

Surveillance camera market

NAGR 14%

>

Year

2020 2021 2022 2023 2024 2025

(Source: All The Research)
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| Our Solution

* Customize “Core Technology” to realize our proposal

(Core Technology)

Phase Control For High Speed
| | , Advanced Phase
ol sgnal —_— = /& Rapid Softswitch
BEMF phase I |
Motor Current phase For LOW Vibration
Correction

Amplitude & Phase
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| What is APRaS

* APRaS optimizes motor performance and enable to set more than 100 krpm

APRa$S

Advanced phase

Rapid Softswitch Speed
Speed Motor
» DUTY > . [ 4
Command v Hall signal J APRa$
Command | Pre _| Power
Advanced Generator “| Driver | FET
Phase
Control — Hall BEMF phase No APRaS
Rapid
Soft
gwitchl Hall P _ Advanced
ontro Detection "
Motor current phase 0 Phase

APRaS optimizes waveforms at high
speed.
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| Benefit High Air flow S

* APRaS increases maximum rotation speed

Speed [krpm]

24

20 Rapid Soft

18 switching If same size,

16 & = Realize high air flow
Advanced

14 Phase ’““azn ////,/’/

No APRaS APRaS Realize High Speed Operation

(Conventional)
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| Use Case (Lens Driver)

Surveillance
IPCAM

MCU

Image
Sensor

Iris Zoom Focus

KA44180A x 2
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| What is CAP Sernncion

CAP

* CAP (Correction Amplitude & Phase) function reduces Acoustic noise

Due to manufacture variation CAP function

BEMF Unbalance Current set for each phase

1
1
1
I Our
' > . >
: solution
|
[ ]
Realize
Phase Misalignment Phase correction by 0.7deg . .
, Low vibration
,
Noise Issue W /& Quick Monitoring
35 - L ————
30 30 ‘ -10dB ‘
2 2 B
—
o 5 m 20 \
= YN . St
I N S o [ e W AYY N
Q Q V |
- = 5
o 5 ‘ | g 0 |
o [P EEERRRAARRGEEACEEEERRREsCEEEE -10
-15 15
Frequency (Hz) Frequency (Hz)
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| KA Series Portfolio

Fan MTD For Single Phase
KA44171A KA44168A KA44169A KA44169AB
HQFN20 MSOPS8 '
Package Q 3mm x 3mm 3mm x 4.9mm
0.4mm pitch 0.65mm pitch el
Absoltreimarc 39V/Pre-Driver 35V/1.4A 36V/1.4A
rated voltage/current ) )
Ron (Upper + Lower) External FET 1.6Q 1.6Q
Phase control APRaS APC
IF : INPUT / OUTPUT WMor \Iigp/ FG or Non / FG PWM / FG+LD = VSP/FG
Feature High speed Smallest driver General function
(~100Krpm)

Stepper MTD

Package

Absolute max.
rated voltage/current

Ron (Upper + Lower)
Stepper Driver
Actuator Driver

IF : INPUT / OUTPUT

Feature
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For Lens driver
KA41908B
HQFN44

6mm x 6mm
0.4mm pitch

MVCC:6V, DVDD:4V / 0.25A(Stepper), 0.15A(Actuator)

2.5Q(Stepper) , 5Q(Actuator)
2ch (for Zoom / Focus)
1ch (for Iris)
SPI / SPI

Built-in Hall Iris control

NuDeveloper Ecosystem — Make the engineers’ job easier.

For Three Phase

KA44170A KA44143A
TSSOP14 HQFN24
5mm x 6.4mm 4mm X 4mm
0.65mm pitch 0.4mm pitch
36V/1.6A 28V/2.2A
1.25Q 1.0Q
APC
PWM / FG+LD PWM or VSP /FG+LD
High . .
speed(~15Krpm) 1 Hall /Silent drive

For General purpose

KA44180A
HQFN36
‘ 5mm x 5mm
0.4mm pitch
37V/1.5A
1.4Q
ich

Parallel / NFALT
High speed/High torque

NnuvoToN



| Product Lines for Motors in Nuvoton

NM Series
MCU based
General-purposed
NnuvoTonN
o B Rl

| ] o\ "~ KM Series
- . - MCU based
— -~

Home Appliance
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| Synchronize with Nuvoton NOW!

nuvoTonN

MFES v

loT
Sec

ARER v BRETE v EREERE v

IH Em X

:

Z5|E 5 - NuMotor 3

ZH|E2(503)

HIEERE(43) ZEE O

212 1C(3)

EHRERRHEAA(12)
EHEE()
EREE(44)

BEEEDLSI3)

MS51FBIAE

DSP /ISP(13)
BEisEEEE9)
B _EE(N)

MOSFET(32)

LQFP48g. /LOFP64, yLAFP 100444

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 5/H, OP x 2, 1~ 2 motor control with
16-bit PWM

QFN33
64kB Flash with ISP, 60MHz, BkB RAM, 32-bit
Divider, OPAx1,ACMPx1, DACx2, 12-bit ADC

J/LOFPAS

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

SPIx1,DMA

wi
RAM, UART x 2,

FCx1, 5P x 1,500
kHz 10-bit ADC with 1 §/H, 32-bit
Divider, 16-bit PWM

NM18107

QFN33mesr
32-bit Cor

4KB RAM,

Single-phase
pre-driver

NM18002

Lilingngnl

FEREHEE)

FREZTAEREER - NuMotor 51

Gate Driver

+ -]

RREEAIE
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LARRRRRRANE

MCP microcontroller

NM1100
NM1200

ABMHz/29.5k8,/4
kg

OFN20/TSE0P20
TSS0P28

NM18107
3-phase

Full-Bridge

Inverter

—368
QLW

NM1200

NM1100

NM1120

40V Gate 200V Gate 600V Gate
Driver Driver Driver

NM18440
3-phase

-®

QFN487mer/LOFPABgsmemn

64kB Flash with ISP, 72MHz, 16kB RAM,
32-bit Divider, OPA x 3, ACMP x 2, DAC x 2,
12-bit ADC with 2 5/H, 16-bit PWM , ECAP,
QEI UART x3,12Cx 3, 5PIx 2

FN20 .

29.5kB Flash with ISP, 48MHz

4kB RAM, UART x 2, 5P1x 2, 12C x 2, 32-
bit Divider, 800 kHz 12-bit ADC with 2
S/H, 16-bit PWM, ECAP

TSSOP20u sssmary

17.5kB Flash with ISP, 48MHz, 2k8
RAM, UART x 1, 500kHz 10-bit ADC
with 1 S/H, 32-bit Divider, 16-bit PWM

NM1244

[

NM1234
TIMHz/E4KE(16

B o kB
QFNAB/LOFPAE

NM1817
3-phase

NuDeveloper Ecosystem — Make the engineers’ job easier.
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www.nuvoton.com

NM1530
SOMHz/128k8/1
ke

LOFP48/LOFPEA/
LQFP100

Tools, Datasheets, BSPs, Example
Codes, Circuits, Manuals are

Ready!
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