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= on 48 UG .
— NuMicro® Cortex®-M0/M4 MCU

« http://www.nuvoton.com/M0O

« http://www.nuvoton.com/M4
— 8051 MCU

e http://www.nuvoton.com/8051
— ARM7/ARM9 MPU

« http://www.nuvoton.com/ARM7

« http://www.nuvoton.com/ARM9
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B e

UART x 2 6 & /5681 23
MPU6050
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NANO102 ADC/PWM
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NANO102 4524

Core
e ARM°® Cortex’-MO0 4% + 32 MHz
o EBIEZ 32-bit IERETRILARS
Memory
e [Nk 8KB SRAM
o A#HR 32KB FLASH APROM
e AR 4KB FLASF LDROM
Clock
o A#R 12MHz/16MHz ~ 10kHz RC Clock
o XN 32.768kHz A 12MHz SRR

e 80B SRAM
DMA 4F& + 188 CRC
SmartCard 77 H © &5 1507816 R &{

2% ACMP - SZHFERIT( ADC F Sigma-
Delta ADC

GPIO
o X#F 5V tolerance
o FAEI0 & o] LUMER P ENR
UART
o XEWERMIE - U/ 16fIITAEFIFO
o X1FRS485/LIN/IrDA
o 32KIFBEINFERET, B EEHEZERIEI00

RIERIEINFE 650nA

M6 B A RS 7us

96bit UID - 128bit UCID

TERE : -40°C~+85C

T{FER : 1.8~ 3.6V

8% . LQFP64 (7*7) * LQFP48 ~ QFN33 (5*5)
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JCEUEEFE KABALS

Photo-Resistor-:

E- R Fire Sensof
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Temperature
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v3s
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ONIHSYM
HIld4v

Q2
Buzzer_PWM Nuvolon Sensor Boord V1.1 2015.3.3
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NuMaker TRIO &5 28

B EETF{EAH (FRAINANO100 MCU)
e X #5 BT2.0/ 3.0 : SPP profile
o 25 BT4.0 BLE : GATT profile

o X¥F UART » 1B EFfEH

B Wi-Fi #5218 (#*F NANO100 MCU)
e 802.11b/g/n AR 1E4H
o %15 TCP/IP Stack
o X #5 OPEN * WEP * WPA * WPA2-PSK
o X5 SoftAP - Station 12T
o Sx45 UART » B EZF1FH
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B R
SEE
SRR
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TRIO BT / WiFi APP

Andr0|d APP B FRS
méﬁ'ﬁﬁ
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Sample Code

ﬂl « MAMO102_TRIO_BSP » Sample{:ﬂde r Mulaker-TRIO w2 FEMu. L
Sample cad i
cEnmEHRASERE v  SENS v Eﬁmﬁﬂ;ﬁ B - [H &
B =L 7

FIE=Ei: FﬂﬁAﬁEEﬂn SO EEH - tFEAi..ﬂEﬁ*ﬁJ

B : http://www.nuvoton.com/hq/support/reference-design/NuMaker-TRIO-IoT.html
« 4 E\E: http://www.nuvoton.com/nu-maker

| smpl_GPIO_IRQ

i smplI2C_MPUB0S0 12CiSEVeiHENFIZE

i smpl_OLED IZCIEEVEHHENFIZE

). smpl_OLED_bmp CLED HR brmpE

| smpl_OLED_bmp_cartoon CLED FiREEF

. smpl_OLED_bmp_menu OLED HEER

. smpl_PWM

L smpl_PWM_music P BEZNBUZZER FHE R

i smpl RTC ZZA-fB-HNET

. smpl_TMRO

L smpl.TMRO_DHT11  timer capture iEEYDHT11 ISR

Ju smpl_TRIO_BT_AHRS Demo 275 & A H Bl 7 S iE B s 558

| smpl_TRIO_TEST |M CLm, Elh T 5

MNano102 LQFP64.xds
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NuMaker TRIO

NuMaker TRIO & iR B8R =K H12 :
BRI AR 4R 3 ?

R AR B R ?
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NuMaker TRIO &} = R EHEHF 7 |
iR BN EFIFE 0 EL APP £ 5]
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v

256k8] M452

ARM Cortex-M4 ,84MHz
———————— 256K Flash/32KRAM

l = PE AR TR
: Mini58ZDE

?zef,\m*ﬂé‘&%sﬁ’rﬂﬁﬁﬁ%
32kB l ARM Cortex-MO ,50MHz

I 32K Flash/4KRAM

| P& AR AR/

BAFTMMYTH
AEVERF |

A S — J

M|n|54FHC M|n|54ZDE [ﬂ"}m‘szmln ‘
nm%un

ARM Cortex-MO ,24MHz | ARM Cortex-M0 ,24MHz
16K Flash/2KRAM 16K FIash/2KRAM

I 1ssop20sts: NG EE N
| (R T : i
I
I

16kB

N79EB14 BT ¥

RUREHE o Rpze
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B R E Cortex’-M4 ii3Z28 M452

B STIEAR ERITEAE PID FRE B E R ERRE
W 10 EhEKRIZS3E S - 500Hz BHIZSRL S B E
B ZIEES (REEET) - MEEET (BF7ER)
B 7iE2.4G EREIEEA - thEE S 5y
BT IEKRIERE - HERFE

B ST IEEZIUK/NEHEEREZE

151
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B SR EREREE R (RSSI)
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B ST IR EE A - E)J“’“#E

B STIERITEGIEE - 1T F T
BSZIEES - |MEETES

J'oj of twmovation
NUVOTON




CEEEYN FE

FiZEmiEss PWM ZE %
M452
R Bt
= _rummu'!?:\.-
| Ogwso o), -
R 9 T
I'I“?%l 5°"E’%@§ R14 |
Plesncelier ¥ 2™
SvaoND 8
6%l MEMS

:To’ of twwovation

NnUvoToN




w1 B A ENIS 2013

Bis izl 12X Bl 23 Bl &
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Iy

Rl E R

2.AGRF

ERENE
2 22 Rk B fin [ [
RRIBRIE 10 8 RNAIBMSEE MeE
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R E AR LR

B EIREFEIEEEZI PID 28] >

\b

« -oEHl 4 AhrsAP « okl

PORT SETTING ATTITUDE PID VELOCITY CALIBRATION RE

AhrsAP
PORT SETTING ATTITUOE BN VELOCITY CALIBRATION RC

[ 8

M

STOREPID

AltHold(AUX1):OFF (AUX2): Attitude

SETPID SETRATEPID SETALTHOLOPID
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CEF RPN

- ~
B EBREFAIGEERAIRER >
[—
i) 13 e T2E HR 1T 7=
a oo -l 4 o - oI
[7 W PORT SETTING ATTITUDE PID NELOCETY

MEAN:1.7084368
Varience:0.095159434
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1]

R AT E
miEHEARREATIE > 55 - RERE

- AhrsAP - - o IEH

PORT SETTING ATTITUDE PID VELOCITY ICALTERATION RC

RwMag:0

Quality:
0

X:0.18137579

Y:0.40134922
B:-0.054467134

North:7.578109
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R 75 L R

B{E  2.4G WIFI * 720P (H264) K IEARMFEE « N32926
5.8G E{fIIFH% + 640*480 (MIPEG) ~SZiEFi4ERE
o7 BB ANHISD card#E &2

5.8G $BLCFAEE » 320%240 O] S N1E4H - ZEAF N32905

« 640*480 MERE I A
518 NA « 640*480 (MJPEG) ZiEARi#E7F « N32901
« 720P (H264) « N32903
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EEH

o FRFTAEESIUHS - 183
o fBR]_ZREZ%

m finiE

S[R3

: Layout

o IRMETEERHE  BSWIi-Fi ~ HEx/iR08

o IRIEZBTEEE
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NUC505 4534

Cortex®-M4 Audio Codec * USB Z il 21 4

MHZM:S g
W . ; ; I
Cortex®-M4 R1%,5215F DSP £ FPU .
o #5—4H USB 2.0 HS Device

=% 100 MHz / 125DMIPS ¥
128KB SRAM with zero-wait state o X1FMZE USB 2.0 FS Host
BETERE -40°C ~ + 85 °C

llu,/,/
7,
] /’/
’ ()
- =
S
B~ s
N
ERRE-AN
\\
\)
[H|||\\‘\

7,

= huvoTon

N 24 i A NUC505 SRt vrent bl
1L Audio PLL - AERRSR . %45 SD, SDHC £ & SDIO
s EEARY RS - RSEEUEE 200 Mbps

. BER N

A= 2 MB SPI Flash ®
Y5 DMA
YESREREL

« ZF128MUEIR
- XFISREB/ES u

-gawy
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m S 86D
o B - BRBEZEN
o BIXEERSF2E 32 kHz
o FHallAKERHERIE
o BACEN[E 80dB
_ R RIESEER )
o fFFH2.4GHEER
o 878 : 16/
e BEHILE (<14 ms )
o HRWREFBHNECY - BEIFIE I
o HWRNEREEZBIEANEBEHEER A 20 K
B EREIEHEEREHEMRIEINEE P
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DPS (Digital Power Station)

SERRIETREN

Power Station Studio

RESUREEEXBEREIEK AL
RIS B i
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NUC505 Bongiovi DPS Bl & 2518

/ NUC505 \

Line IN
>

12S IN/OUT

HP OUT

Bongiovi DPS

H et
H
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NUC505 Bongiovi DPS 5 2 4324

B DPS (Digital Power Station)
e Dynamic Range Control ( EfEEEEE1%Hl )
o Speaker Protection ( [FIN\{RE )
o Stereo Field Enhancement ( I7F2=ZE1Z 58 )
e Sound Stage Enhancement ( B51E58 )
e Vocal Clarity Enhancement ( G2 & 1558 )
e Bass Enhancement ( [E=1g58 )
e User Tone Controls ( FBFE 9% )
e Compressed Audio Restoration ( B4R = NEZE )
e Automatic Volume Control ( BEIE£21%E5 )
e Noise Gate ( Z&EHPIIES )
e WIEREEEE - JARKEHBIRIES N

B {EFANUCSOSFRFERIEIR:

e Code+SRAM: 64 kB
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Technology
into your Systems

*Experience the difference
*Push the Button Feel the
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BN S ESETREERNER

FIW~E /KW

/N 1em

1. EE IR EE A 7T EE

2. ERYERT (65%~75%)

3. N ANHEEE

1. 7S EE R EEER AT

2. ABENEHEZIE

3. * B SR RELE
WPC 8§ Qi - PMA Y Power2.0

239517

AR FEEB I

faz HE HR (MR)
YL Iim 4R B8] B8 I B2 52 Bt Uiy 4% 81 B IS
Z3mIR - HMEIREENEHEH -
MW~ E EFmW
Fem~Em
 EeTHEPEE T EE
. EMNEEEBEH
O PI—¥2ZRE
LT HRREESERE
. ABERS
MR ER (50%~60%)

A4AWP HY Rezence

WNEFELE WDN B

B3R
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WPC A4WP PMA
Full Name Wireless Power Alliance for Wireless Power Power Matters
Consortium Alliance
e @ GAlliance for
q’ Wireless Power :
Basic magnetic induction magnetic resonance magnetic
Technique induction
Member 200+ 100+ /
Number
it 700+ 0 /
Product
Main Philips, Panasonic | Qualcomm, Samsung & NXP BlackBernry,
Member & HTC Starbucks &
NEC
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About the WPC

« Founded in 2008

Wireless, among others

iro %%

- + 213 members in 20 countries committed to
- promoting and advancing the only open
;i.; | global wireless power standard, Qi
‘.2.":2.".3 « 28 Taiwanese companies members today
== + Members include Aircharge, Belkin,
M ConvenientPower, Delphi, Foxconn,
Gpowerct Freescale, Haier, HTC, IKEA, Leggett & Platt,
Py LG, Motorola, MediaTek, Microsoft,
-y Panasonic,Philips, PowerbyProxy, Qualcomm,
- 5 Samsung, Texas Instruments, Verizon

« Addressing a range of consumer products,

applications

* Network of WPC-certified labs around world

J'oj of tumovation
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Unmatched Success

» 50M+ Qi-compatible devices in circulation i'il"l.ll'iﬁ

» 700+ products certified

+ 3,000+ public Qi
locations

B 1 697005881

—— -t ————— ——

CASIO

» 80+ smartphones ! Ellgg"’; i

* 15 models of cars : g i.llll.i'
* Qi built into furniture r
iIIEIEIiiQQ l

woy DR KMOCERA Panasonic

li ! ll ill
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B 20158 4H Samsung Galaxy S6 #l1 S6 Edge E A 7 =# 4N E TS'HTI
RENRNEE 7IhNEGEREICEFSEENTL - WERSEEFER -
FREEFEE/NEEIOEE W - BEBERERRENE -

B 2015F6ABERIEDL F —2INEZRAEXEN TH - £EHERFEM
BENE ~ 115 - /@IJE*[IIT'F SURIEEE R T EIL - FE R BLFE%B £ BR
RIMBFHAE - EXERIIRIBEIRIEEFEE Holly Harraway 5% © B

XEEERRE "%%EF@ - HE AR - "
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B EIKwpPCc Qi /NN REHEFTERLES

30,000

25,000

20,000

15,000

10,000

5,000

2013 2014 2015 2016 2017 2018
J'oy of twwovation
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WPC QifEARFEEB RARIE

Voltage

Rectification

ACto DC |  Drivers Conditioning

I’T"‘n"’"‘:"’"ﬁ

dtie: Communication

Controller Controller
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NuMicro Mini55 FE £ 8]

B ARME® Cortex ® -MO core

o &= LTFINZR48MHz

o E5IEHA 32-bit IEHIEIAES

BB HA 32-bit IEHERIE RS

0 nE =F:r

e 17.5KB Flash

e 2KB SRAM

e 2kB Flash for ISP loader

N *ﬁ?ﬁi%

12 @8 - BV R 2 500Ksps, 10-
bit ADC

. BRTLUBBRIELE  PWM
2 INER SR ES
o 2{E1EFEEE R
m B IMER
e 2 x UART
e 1xSPI
e 1xI2C

H PWM
e 6 X 16-bit PWM
o [HiEfRS48MHz
o SZHELEEENEGE TS
e WIRRAHEZEI
o JLEOJIZTVERE
o IFHZELL/EHARREEADCEE

o« HILERBUEEIEPWM - 12
PWM A 1 {1 EE i R &

m Hf
e BEERT{F#iE : 2.1Vv~5.5V
e ERETIFEE : -40°C~105C
e 128-bit UCID
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1 B HE 4R 5T B

BRRFTR

ll-u'JI

m ERASHR B FEREMN
e Mini55LDE/ZDE o 3211/CPU/48MHz/1T3E A ze B KiBEE BE /]

e 48MHz 16-bit PWM
o BEIAYIRIE 75%
o MHB Qi1.1 2%

o ENRRINERFHE
B ZRATEE o FEY)1%Al (FOD)

4 Mini55 )

Vo]~ g8
CAPTURE ¢

SR IRP . :

R

R % E ADC mmd tEEIERLT

BRI I 10bit — TR

J
i A BR

BB S 1 Joy of imwovation
NnuvoTonN
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80.

7.

75.

T2.

70.

67.

M (%)

62.

60.

57.

55.

52.

50.

65.

g
it

+

00%

50%

00%

735%

50%

00%

50%

00%

50%

00%

50%

00%

50%

00%
0.00
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ohE (N
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Why Nuvoton?

B Nuvoton:
WPC IEHE S
B Nuvoton:
ZBBWPC U8
B Certificate No.:
GZES1411013461IT

L] Nuvoton RAIGH |:|.'E'. %:I: a8 O BE

BiE P IhiEBG 8
W Ko SRES - i
gz 15

Certificate No.

Certificate Holder :

Product Submitted :
Model No.:
Transmitter coil type

Manufacturer :

Compliance Standards
Compliance Evidence
Interoperability Standards

Interoperability Evidence

This certficate is onty vaid for the eq

Qi CERTIFICATE
GZES14110134611T
Nuvoton Technology Corporation
No. 4 Creation Road lIl Hsinchu Science Park
30077
Hsinchu
™

Wireless Power Charge

NVSPD008

Al

Same as Certificats Holder

System Description Wireless Power Transfer Volume
1 : Low power Part 3 : Compliance Testing Ver1.1.2
GZES141101346131

Qi Interoperabiity Test Specification v1.2
IDD04150304T

config n With the test dats desaled above.

R does not permit the use of the SG2 PRODUCT CERTIFICATION MARK.

Zenvices, printed overieaf.

A TV ] 85 0 A 10 08 01y S
R N L R T
001 N os

d by SGS-CETC Standards Technical Senvices Co., Ltd. and may not be reproduced other than in
= ua of the General Manager. This vertfication is subjected to the govemance of the General Conditions of

Member of 3523 Group (Societe Générale de Survelliance)

I)'oy of tumovation
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Wireless Charger Application Portfolio

Performance High-End

Cortex® M0 50MHz

36/68KB Flash / 8kB RAM

100Mhz PWMx24ch (B ##%3E&)
12-bit ADC

UART x 6

T/ERE : -40°C~ 105°C
LQFP48/LQFP64 Package

* Cortex® MO 50MHz

* 32KB Flash / 4kB RAM . .
« 50Mhz PWMx 6ch Middle/High-End

(B IEE)
10-bit ADC
SPI/UART/I2C

T{EBE : -40°C~105°C
QFN33/LQFP48 Package

Middle-end

m ‘v .'A

Cortex® MO 48MHz Turnkey Solution

16KB Flash / 2kB RAM Passed Qi certification Wireless charger MCU
48Mhz PWMx 6¢h (BT 6 &) Qi V1.1.2 A11 standard
MER 75% ,
Hirinin W
EY I fRE
> Price

10-bit ADC, ext Vol ref

BRI {FEE 2.1V £ 5.5V
Joy of imwovation
NUVOTON

TYERE : -40°C~105°C
SR <5uA (RAM BRHRTS)
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Touch Key EFF A1
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16 keys

8 keys

6 keys

R R IEIE R Em T

NTO0880 NTO084D

- 8 fE1Z 88 - 8 (E¥ B L
- SEUEE TS
- H2%: SOP20/TSSOP20

NT0660

- 6 iz - 6 [E¥ER L
- SHIERTE
- £12%: SOP16

- 81El % 4 {E 7 2| LED /R 28
- [PC =M

- ZFEOBENR / BEIR

- 545 SOP28/TSSOP28

NTO66E

- 6 fEl#Z8# - 6 {ELED

- PC#E[O

- XFOBENMR / BENIR

- H1%%: SOP20/TSSOP20

7]
A

NT1160

- 16 Bz i

-1z 1 E=EHE 1 BES
«[2C #[1

« 3% : TSSOP20

NT1080

- 8 (B 1% 52

-1 &% 5 1 &=

- 8 {E¥y s 3k 1°C = [
« % : TSSOP20

>
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B B I IR AV B 25

B BENENTEEE
o MAMELENTE
(EFT 4. 4KV / ESD 8KV / 7E A EEfit DC 0.15MHz~230MHz 1V)
o MFHWMHTIE i

el =] - |

B PCB EREZBE

.$ = e ° _.I.ﬁ *nb“i’]
o BEHZAE (-40~85°C) EHME R EE L (1%~99%)
o RIK /(ZKZEOI#E1TE)

B OJiFRHMEASE

Jo oy o of iw
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FHEREG : imiEas

@ R

a3 age

t:-1-1-1-1-1-)

T

Output

NT0660

ooDEaDG

hS1RERIEZE
N76E616
H NTO660 }
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Step 1 : #Z#EFI(

vdd vdd

Active-Low L-J‘ _ o
J_ Output Active-Hig
Output

B EEUENE/ SEMENE
B ZEILE
m 2 EHEREE

B iR (MEEEU - BEERGEIR)

3'0 of twmovation
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Step 2

' X X X X X X J
Rr4xo(
E—.rnﬁ" ~a ,E’ E‘E +78L05 e o0

sZ1-2io

ZIVE
0011 FHID
Q@ZKD RT4100

012-1ZS
3A 120VAC
3A30VDC cm us

mEMER
0 Bﬂ%‘EEEﬁ—OK
EXREIR - E
o Eﬁﬁ’ﬁ_braﬁ
] E;'lﬁhzﬁ: .
AUR/NIR £0.5V

/DI/‘

o
Wl
G

Nl
=

~—h LLUIJI

—,\T
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Step 3 : HKEE

- Front Panel
I
EE Efa
B 2.0mm - 10mm * 10mm
B 3.0mm - 15mm* 15mm
B 4.0mm - 20mm * 20mm
B 6.0mm - 25mm *25mm
B 9.0mm - 30mm *30mm

Toy of twwovation
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SE
10mil

- (0.254mm)

SIS 4R

>40mil
(1.016mm)

HGER RIS
>20mil
(0.508mm) ~ (0.508mm)
B ftt B AR
m EFHA—#% Lavout R A Z i R AR

Toy of tumovation
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Step 5 :

i ol B 58 R A

NT0660

Touch Nu-Bridge

(HID mode - &

=5 oh T2 7

o 2% L5

< ERENTE ()

:To_’ of twwovation
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Step 5: nﬁnitﬁﬁgx ﬁ GUI

“
A Touch Key Utility for 084D .3
W1.3 =
IDE#D j Device Address : |60 HEX
(HEy) Active Indicator Button Change ¢lide Change

—Frnahle Sencnr

T O O O O O O O O

kew-1  Kew-2  Kewy-3  Key-4

My

e Trigger Level

Sl Syl Syl Syl

135 13 13 13

i
| | Slide Setting

[T Enable slide

" SensorBtob
" Sensor 4tol

125

w
I =

Lendsr _ Trigeer: BB Bese _ -‘5'“1!‘ | fawe | Loed Exit

:To’ of twwovation
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Step 6 : £EXIS

| H Touch Key B2 B 15 %R
‘ TSR A A

;/

"WB150305
. ~ R

28 1% Touch 188 A S &l

J'oy of twmovation
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nuvoTon

' 2 015 jg. o= ~

MON.

i uMlcro i ?Eﬁ:’-éf rﬁ?ﬁﬂrﬂ

....
.-“'
.-"

13:00 ~ 13:30 52 = a2

13:30 ~ 13:40 FEE=E

13:40 ~ 14:00 NuMicro® FTEm N 43
14:00 ~ 14:15 loT FERRASETENA » Nano112 {3128 %51

RIZFMMIAERRAZE  » M4as51 TIEHIZE 25
» N329 i EIEE3 %5

14:30 ~ 14:45 mESIAERERAE » NUC505 fif3Z=Hl28 %51

4

14:15 ~ 14:30

14:45 ~ 15:00 BT ERBRHBRAE » Wireless charger
15:00 ~ 15:15 BIEERRRAR » Touch Key %51

15:15 ~ 15:45 KRR AEERSH

15:45 ~ 16:00 =% BLDC [ERBRRAE » Motor fil il 28 %51
16:00 ~ 16:05 T EMAS 1IR3 Za%ET AECH# maER

16:00 ~ 17:00 NuMicro® i5RERA RN EZE

17:00 ~ 17:30 ZIEME




nuvoTon
2‘015 ‘ Q.14 » 9.21

MON. MON.

L i 23
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S BLDC [EFHER R A E

» Motor {HEIEzS %5



A 4

BERZEEmMmAR MCU Em
H NM1200 /1100 / 1530

B IEEdSE
B 2EET

EFETH

-
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r.H.T:i.F
il
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(@)
C

NM1530/Series (2014/Q2)
32-bit Cortex®-MO0
( 100/64/48-LQFP)

32KB~128KB Flash with ISP, 72MHz, Divider

8KB~16KB RAM, MDU, QEI, CAN2.0b, UART,

I2C, SPI, 800KHz/12-bit ADC x 2 sets, OP x 2,

1~2 motor control with 16-bit PWM

/\'a\“e L‘“e
[J NM1200/NM1100 Series

32-bit Cortex®-M0

(48-LQFP/33-QFN/ 20-TSSOP)

17.5KB Flash with ISP, 48MHz, 2KB RAM,
UART, 12C, SPI, 500KHz with 10-bit ADC x 1 set,
Divider, 1 motor control with 16-bit PWM

1 Line

\_o\N p\“ .

© NM1120 Series (2016/Q1)
32-bit Cortex®-MO0

(20/28 -TSSOP/QFN)

F

32KB Flash with ISP, 48MHz

4KB RAM, UART, SPI, OP x 2,Divider,
1MHz/12-bit ADC with x 2 S/H,

1 motor control with 16-bit PWM

| Product

2015

>
2016

:To’ of twwovation
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#1 8 BLDC izl #5818

@%J:?E’J%%HXH
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ﬁ?;iﬁi;i’ﬂﬁi @ NUVOTON
g5 &8 PH 5% )i [o] S #& il
EEWH&EE NM1 200

e
Wl iy

IEHAY A B RRE
PWM




NM1530/520/510 458

B ARM® Cortex® - MO 1%/l + Exis 325 72 JKiliiZ4
BEIR{FEEELRE : 2.5V ~ 5.5V /-40°C~ 105°C S
St 3

e 128K/64K/32KB Flash APROM with ISP/ICP MHz
e 16K/8K/4K SRAM, 4KB Data Flash

m E00HE : Mz UART, =48 sp1, —#H 12c, —#H CAN2.0b, Mi#H QEI

B [ERSPRIAES | TBATIE 32-bit + 16-bit

B BRREMEHEEBRWHER 3% I5E 22MHz RC AR

m fZAERST pwM - T [E)055R £ 40 555

o 143E%E PWM EARIEE1ZH
o ASLEEABRITAEITES

E53ZFRE) 5 75 MDU (Motor Drive Unit) : Pl + FOC + SVPWM
*ACCAR 1
o 147878 800KSPS, M FE1& 17 ADC
o ERIPGA?2, LEEREE x 3
B %L LQFP100/ LQFP64/ LQFP48

J'oy of tumovation
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NM1200/NM1100 4§58

ARM® Cortex® - M0 #Z /0y - Bxi= 2 ¥ 72 JKiihZ%
SIR{ESEERE : 2.5V~ 5.5V /-40°C~ 105°C
sC IS HS

e 17.5KB Flash APROM with ISP/ICP

e 2KB SRAM, Data Flash share with APROM
L O7TE : Mz UART, —#B sP1, —#H 12C
BEHREMEHEEERHER 3% I5E 48MHz RC AR
#ERET PWM

o 6818 PWM BRIE 1T

o JFFEIMET PWM

o SElEEABITIEH]
SALEAH A

e 8 3#%E, 500 KSPS by 10-bit ADC

o EEFHEAMEFE Sequential Mode

o HALCLE®ER - BB 4 BWIAINEE
$14%: LQFP-48/ QFN-32/ TSSOP-20/ QFN-20

= o
S0

00
(8]

B
o
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NnuvoTonN



NEEYT &8

Joy of imwovation
NnUvoToN




Id* ~

AR = ERI 2R EE

KP_q,Kl_q,,  Vd Vref1/2/3 |

PWMO(0/1)

PLd PWMO(2/3, inverter

System
Control
by MCU

O_’-& S

-1 KP.dKiLd Vd 4§ |
o
SIN,COs | Sin (LUT |
LUT R Address) |
la | .
Ib | Norm. | 12-bit |
Ic | @15 | ADC |
)
15 ——
\A |

Motor Speed Motor Position |

hERS

A

observer Observer Inside I MEU_I_Oﬂts_ide_ mcu

.Registers output by FOC IP
.Registers output by MCU operation

NM1530 Series Motor-Driving Unit (MDU)

BIRMEZES - PHER] - SVPWM — 1BN10% M 1T54A

:Toy of twwovation
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A BEIREEMHERE
HIPWMIEREE% 5

PERIOD
CMPD
CMP

PWMO genera tor
output

JEH FHEIUPWM

Motor
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HRBEEWR

2.EEHTEHE

3. IR JE| 1

4. Y1
e NM1200
Rt NM1100

—E’]’Q%an

HREER

1. ER=EREE 1. EARBRES

2. 81 H
3. R 1
4. JHFK
5. fR 12 e85

NM1200
NM1100

BZ}EZF]%?’“%IJ

nwn E ||j

ZRBEM

1. BE)MEREE 1. ZE B ARt
2.1/ B8 2. KFaBR4Et
3. ZEFARS 3. BB
4. 553*?:*/%% 4 :DE:‘-_FL/E'%E/?}*FE
5. FEIX EEFTH
6. ER 5 FH 6 bR
7. %5 7. NERE 24t
8. JHE
MO052/NM1510
EMiigg NM1520/NM1530
NM1200

5% % 15 £ 122 i
A i e
1. BRI

2
------- T

NM1510
NM1520
NM1530
NUC442
NUC472
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o) = P - ER B R T 3=

B HESEL

PWM & 54880 : 20KHz

BEREEZE : 30rpm

577 B 2 % B 4R B PR 20 R 12 )
PWMESAT : SPWM/SVPWM / DPWM

WSEEETEd SIERERNE), SRR T

o eI E =R 1PD
o RERIE) - BEMNED
o JIBJE RYED LT E RIS

CREEINEH EmRIREINAE
o IEHEE{RE
e OV/UV/OCIRE

m HEifh
e 1/2/3EHEE
® ?%%M%—’?JH/I\EZVSP/ FG

of tumovat
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o) = P - ER B R T 3=

Power module

. E PWM _ {Convert |
AN |

|

; LDO :| = DESS0V 15V
- vie [ — | APC Output A |7 : L
| — Libra =
! |
°® I% }_=:' V0 5z, N Motor ' !
S‘lg (LED)% + Interface g Controller B -

« IR/ 8B [
c BEAK 0 e
. ST e

A, 1B

800ISIOS

WOATINIS
W02t vofoM

E52 R 2% 34 o it od
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o FIRNELT
o EMMIEIRE
o RUENFISANFER/)N
o EICIE N NEEE - IR HIE ERIENE S2E

o Fﬁﬁ:%&ﬁ ThBE
o i%$$1 N
e OV/UV/OC{RE

B RESEERELE
38

2 = B 488 TE 3 Jo e B EEAAR
B AREFASESRFENEGFR el e T
mOJEIEERUE
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mER
o EE)MIHER
« IR/ 8B
o SHER
« EFLH

< N

§B$§$

B EE s

SR 3R 5 2R

s EMMIRET NEMIEZENSZE
o FEBIEHITEE
o FIERHE
PR IRE =
e HRITELE =L =

XX
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R EERKAREN S =

B R

e PWM Hi K HA: 60KHz
o FBEEEZR: 120000rpm (2 poles)

o HERRIERE
o FIEHIEETE

-me

Server fan

_\.

‘EE.I:I

. EHTH
. B

4cm}—UEj

MOSFETs
NM1100
Voc_B
PWMO UH U+
P2.3 UL U
y D D D

PWM2 T Gate e o G g

P25 Wi Driver v\;+ U+ = v+ x W+ =

PWM4 = 5 -

PO.4 Wi W-

P36 |—> FGIRD D D D

G G| G|
CMPO+ oce d U- ﬁ = v ! = w
5| s S|
o ZJws o
cZ £Z£2 2
< <<<<
T T ) Current Sensing J{ Wj
s : —
£
s E =
o
] phase W phase_V
S phase_U
ER Zero-crossing Detection
2 a T
o wn
bemf_ W bemf_V bemf_U

uf 3-phase
w| BLDC
Motor

a

EE,H
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m e
o ZKRLH
o MHRUMRIERIE
o MM IIPIE
o RIRSEFHE
e ASIC like

B {RE
o IFEE{RE
o PRMIRE
o BMIRE
o BERNX[BA{RFE
o EFA[C] (Duty Control)

FMEAC]EE (Speed Control)

T%%U (o, WM ®m  Bw 5w @ |om  Em  mm e
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o
H3E
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ot
0
i

— Nuvoton =B (100~220VAC)
L E e USB (Nu-HVMDM-IPM)
- t'i: = G 46 - e

B In-System Program (ISP)

e Works with Boot ROM —7 . .
¢ Supporting UART/USB/I2C/SPI/CAN <) N
download
B In-Chip Program (ICP) N
e Though SWD (Serial Wire Debug) Interface et S

e Support offline programming mode

B In-Circuit Emulation (ICE) oL
u-Lin

(ISP/ICP/ICE)

Toy of tumovation
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Motor Utility (PC-site AP) Nuvoton {£EX(24~48VDC)

(Nu-LVMDM-MOS)

Nuvoton Motor Unlity, v3.20

nuvoTon
" Emulation Mode Clockwise Motor Status
(@ Test Mode " CW @ CCW Speed (rpm): WMotor Start
|
Load Save I —
Parameter | | Parameter — :‘ Drive_Duty (%): Motor Stop
EE £ Current (A): [
Test Mode Motor Brake
Read Write Control_Type:
Parameter | | Parameter | | @ Speed 6000 = ="
from to Target_Speed:
MCU MCU " Drive_Duty :‘ Target_Duty: ’— Exit
Motor Parameter
CWICCW Control PWM Curve
Pole_No.: b 4 r - Inverted:
Lockup_Restart (s): [ = COW @ External Y@ N
Acceleration (1~5): 3 o
i arup v FG Qutput
Speed_Error (%): 10 X-Drive (YIN): @Y (N No. () 5 Default:
Brake_Duty (%): 1 X-Time (us); 15 e J ~ 1 @ Q
Delay_15deg:
eiay_tsceg [| [15][ 15 Startup_Duty (%) 5 [ RDOutput —
Delay_30ceg: D [20]] 2 Startup_StepTime: 20 o ; )
Current Detection Startup_Damping | 1800 IR
Sensing_R (ohm): | 0.25 Startuo Threshold ﬁ s
— artu reshold:
OP_Amplification: | 11.00 = JI—
Startup_R : - e
Full_Current (A): 1.00 atup Runup:— ] 1] i —
Over_Current (A): 1.25 7
——
Ready. COM???
S—

:To’ of twwovation
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NuMicro FHEg T B

Code Development

Mass Production

Evaluation Board

STKEIL
Tools by ARM
\_Keil RVMDK

i SIAR
=0+ SYSTEMS
\_IAR EWARM

On-Line In Circuit Programming)

Customer
Target Board

Off-Line In Circuit Programming )

Customer
Target Board

IC Programming )
B <« Nuvoton
a Gang Programmer
- 5 e
e Third Party
. Writer

nuvTon
| ISP AP

Upgrade

In System
Programming

Through
- UART
-USB

- Others

Joy of imwovation
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