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World

Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
WHY THE MARKET IS INTERESTING QDQ
Comnected 500 Million ~ 12.5 Billion 25 Billion 50 Billion
@ @ @ [ ) 208
50 O THINGS
[ ] connected
" 5B |
o PEOPLE
= connected
[11]
More
connected 1 B
Connected devices PLACES "
Devices 0.08 than 1.84 3.47 6.58 connected \
Per Person people . . .
2003 2010 2015 2020
Source: Cisco IBSG, April 2011, http;//www.cisco.com/web/about/ac79/docs/innov/loT_IBSG_0411FINAL.pdf.

THINGS

The Internet of Things Opportunity ‘ i
50B

Today 85% of deployed systems are unconnected, do Devices
not share data with each other or the cloud. 2020

And new devices are being added every day.

loT Verticals Market will grow to $7.3 trillion by 20174

Data growing at 10x Manufacturing is the leading

proof point for loT
> Compute Economics
+ Ubiquitous Connectivity

+ Big Data Analytics

= Business Transformation
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I EE AT 18] 7us
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o XX #5 BT2.0/ 3.0 : SPP profile
o %45 BT4.0 BLE : GATT profile

o WHFEM - Bl EFEH
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Sample Code

Hl « MANO102_TRIO_BSP » SampleCode » MuMaker-TRIO v O FEEMu. L
Sample codeﬂI
FEIMERRMAZERE ~ ZHIE - g %ﬁﬁﬂ:‘ﬁ ==~ @ &
) EEr=E: 5]

Fﬁﬁ’l‘ﬁé&@\ﬁﬁﬁ:h%_ﬁ: EN - FEM=MRENE

EM : http://www.nuvoton.com/hg/support/reference-design/NuMaker-TRIO-IoT.html
#BMNE : http://www.nuvoton.com/nu-maker

L smpl_oFIU
| smpl_GPIO_IRQ
)l smpl12c_MPUBOS0 R2CiEHEYeHiiEhFIZE
)l smpl_OLED 12CiEEVsHIELRIE
. smpl_OLED_bmp OLEC B bmpE
| smpl_OLED_bmp_cartoon ZLED +iRERF
| smpl_OLED_bmp_menu TLED HZER
U smpl_PWM
ﬂ smpl_PWM_music FWWM IEENEUZZER HHEF
. smpl| RTC SCRSJBHNET
| smpl_TMRO
J smpl_TMRO_DHT11  timer capturs 3EEYDHT11 (EEREE
| smpl_TRIO_BT_AHRS Demo 2275 & R Bl 7 SR i8S s 558

| smpl_TRIO_TEST |M CUimist BT
Mano102 LQFP64.xls | |
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0.78 1.08

RP_PITCH RP_YAW
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NUC505 Bongiovi DPS & 3 & 2214
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Bongiovi DPS

| ==

PG E S S SA 3

Bongiovi DPS
A S

SATE
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NUC505 Bongiovi DPS /5 4553

B DPS (Digital Power Station)
e HEIEH

o HASIIARIINGE

. BB TBMARBENORE
. HIBFHE

BIERBEME

5 2H A R RN 7

o STHRIABEWGE - oRRIREMARMMEE R

m {F

INUCS05FTFERY R IR:

e Code+SRAM: 64 kB

J'oy of tumovation
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o N A3 22 Im 7= an

B SoundbarS 5

mENRE
mEZFHA

Integrate DPS
Technology
into your Systems

*Experience the difference
*Push the Button Feel the

€.
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B 5 AR A8
o PRSI
o BN
o S
B SRR GIER
o FTHRVRIGHES
o ACRYREIA MR
B SARE  RELENETZIZ
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TEFTBIRARNDS
| mmEm) L ESHRVMR

BN ARSI SEWIRA N 2Bz U 2 B BB 58 5 A& 57 in 2 BB BB B

/1

BARE  gummesnrrentn - BENE - MTSIERNES -
EHTIE W IETKW MW~ MW
T E  /\Flcm Fem~Em

| B A B A | B AITEERS
MARS 2 ERYES (65%75%) ). 758 i EAR N £ E

3. AN ER 3. 0PI —XZ R EE

|, TR B R | 22 SR EES R
HANE 2 R ATEAY SR . AN RS

3. S RESELRM LR 3. W ERAENHRAE (50%~60%)

MHERE WPCH Qi - PMA B Power2.0 A4WP B Rezence

B R B 3

IR

=
B

N

=
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Ttk FEEBEX A AR

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
Certified 700+ 0 /
Product
Main Philips, Panasonic | Qualcomm, Samsung & NXP BlackBemnry,
Member & HTC Starbucks &
NEC
J'oj of tumovation
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RF WPC

=20« Founded in 2008

w
a0 %
Y~ ] . : :
T + 213 members in 20 countries committed to
Qe o et promoting and advancing the only open
PR, K i ek T ) : X
NIV YLE i o BARK et global wireless power standard, Qi
o i 9 e @ + 28 Taiwanese companies members today
prar semcs wivs <% . Members include Aircharge, Belkin,
g -y E;.?""“mﬁ ConvenientPower, Delphi, Foxconn,
% TOKO g PE :"'; fsien AR .
o R VAT lopwer e Freescale, Haier, HTC, IKEA, Leggett & Platt,
T K LG, Motorola, MediaTek, Microsoft,
T 45D & e 4 S o
TR g T - Panasonic,Philips, PowerbyProxy, Qualcomm,
O >y Samsung, Texas Instruments, Verizon
s o R O Wireless, among others
T et S ,
e = » Addressing a range of consumer products,
S applications
.mllw'..l
T ay » Network of WPC-certified labs around world
S
= e

Toy of tumovation
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DANESY
50M+ Qi-compatible devices in circulation iiili'l.'lﬂi@

700+ products certified

3,000+ public Qi
locations

B 1 697005881

B — ————— — ———— -~

CASIO

§ GRIOEECE B

- e e

80+ smartphones

15 models of cars _ a il.ll"' '

Qi built into furniture r @0 P

HNcECNER:
Sail ¢ 8 A

——— —— V——

PHILIPS VH‘-I

NEC . YotaPho

El EW

w SONY

. e b v o
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Tk FEEBhin2015F FEE
20155%F4H Samsung Galaxy S6 #1S6 EdgeS A 7 =M 4ERNFTER
AN BETINBSZEWEEARBICSRSEEME - WESEEFEE -
TE&ARBNEEZ3INNNEICEE2FH - SEBERERENT -
2015F6REREL F —RINTEABXENAY - FELEMRA
IMBEIE ~ Alip -~ BIEAM TFRUNEETKFTERIL - LLIREEAAETEE
BN FA R - BEXREERIBEVSEEFEEHolly Harrawayii -
BEXEBILLETSE "TFELE BEAER -

10
it
e
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T FTETHIAEIRE

B EIKWPC Qi /\NNERTLEFTRHIFELRS

30,000

25,000

20,000

15,000

10,000

5,000

2013 2014 2015 2016 2017 2018
Toy of twwovation
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WPC QiE4kFEEE RGHE

AC to DC

I’T"‘n"’"‘:"’"ﬁ

Controller

Voltage

Rectification Conditioning

dtie: Communication

Controller

2

o

J'oy of tumovation
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WPC Q:?E%?‘EEE%% RIEE

12V
19V
A6 12V

A1 19V .
O or:

A5 5V
. A10 19V A11 5V

:Toy of tumovation
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HEEARERRTE

B MWATR B FESH
e Mini55LDE/ZDE o 32{IICPU/48MHz/1T3E A zs VR Nin EBE S

o 48Mhz 16-bit PWM
o MEHAERIATSY%
e MHEQ 11716

o MAINKIFRL

o =¥HN ( FOD)

|
AW
o
Mt
vl
z

ellk
R

4 Mini55 )
A
45 B

CAPTURE e %E
—— 4 x PWM BI#B3ER - RAEE#
5] ADC mmd tEETEMKT
EE.UIL%P'E 10blt _’ miuggg

J

i A 2R
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80.

7.

75.

T2.

70.

67.

M (%)

62.

60.

57.

55.

52.

50.

65.

g
L
m

00%

50%

00%

735%

50%

00%

50%

00%

50%

00%

50%

00%

50%

00%
0.00

1. 00 2.00 3.00 4.00 5. 00 6. 00
ohE (N
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NuMicro Minis5 FE S

B ARMP® Cortex ® -MO core
o Exio L{EMZRA48MHz.
o EB[HHA 32-bit HEEIEIEES
o EBHEHA 32-bit IEEFRIEES
B FfiEss
e 17.5KB Flash
e 2KB SRAM
e 2kB Flash for ISP loader
B ERIME

o 123878 - E1FZ 500Ksps, 10-bit
ADC

o HMMOJPUBNTMFE AR - PWM AR
& INERSE AR A
o 2NEYLILLIRER
B FBifIME
e 2 x UART
e 1 xSPI
e 1xI2C

H PWM

6 x 16-bit PWM

N P B = 48MHz
ES== RO Baw I 7AN= DO st
SEEFATTIRIET,

FEX O] Jm iz

< £ ZE L/ B HR A A2 ADCEL #1

S bR e S R PWM, 12l
PWI\/IEHIJ R ER R R P

° JUEEJ_IYEEI 2.1V~5.5V
° Ju/ﬂﬂ}_‘_I'ﬂEjﬁl -40°C~105C
e 128-bit UCID

J'oy of twwovation
NnNUvVOTON



Why Nuvoton?

B WPCIERX&EHA

_SGS

B FERBIWPCIAIE
(GZES1411013461IT)

Certificate Holder : Nuvoton Technology Corporation
No. 4 Creation Road Il Hsinchu Science Park

B Nuvoton IAIE& 36 0] 3B | =
ZFP R INE AU oo r——

Transmitter coil type - Al
B RS EFRER - KA — o N
-
IS IIJ Compliance Standards System Description Wireless Power Transfer Volume
1: Low power Part 3 : Compliance Testing Ver1.1.2

=+ Compliance Evidence GZES141101345131

\j Interoperability Standards Qi Interoperabiity Test Specification v1.2
Interoperability Evidence IDD04150384T
This certficate is only vaid for the ana n With the test dats detaled above.

R does not permit the use of the G2 PRODUCT CERTIFICATION MARK.

Copyright of tf e bon d by SGS-CSTC Standards Technical Senvices Co., Ltd. and may nct be reproduced other than in
%41 30 with te pRGFIPETSTS. of me General Manager. This ventfication I subjected to the govemance of the Genera Conaltions of
2envices, printed overieat.

Member of 3G2 Group (Societe Générale de Surveliisnce)
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RURE

YMETL&TTE MCU S hREBRAZE

e i

MO0518

Cortex® MO 50MHz

36/68KB Flash / 8kB RAM

100Mhz PWMx24ch (B #3EX)
12-bit ADC

UART x 6

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

Cortex® MO 50MHz
32KB Flash / 4kB RAM -
50Mhz PWMx 6¢h EP Ylﬁ%

10-bit ADC

SPI/UART/I2C

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

g

 miniss I FSNVSOGAL

Cortex® MO 48MHz Turnkey Solution

16KB Flash / 2kB RAM Passed Qi certification
48Mhz PWMx 6¢ch (B #h 5 IEX) Qi V1.1.2 Al11 standard
10-bit ADC, ext Vol ref E 75%

JC2k 7t H MCU

BET{ESEHE 2.1V £ 5.5V ﬁJ’SIjJZAZﬁ%
TERE : -40°C ~ 105°C SRR

FHET : <5SuA (RAM R 1RTS)

o
»

:Toy of twwovation
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=3 BLDC N FHER R E
=
» Motor i SATE 28 % 5]




AW

B HESIAMmLE MCU M m
B NM1200 / 1100 / 1530 4F 53
B IgedSe
B SEIRT

AT HE
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R SA ik MCU = miTéa

Performance

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

1q LANE
\_o\N p\“ v .
¥ NM1120 Series (2016/Q1)

32-bit Cortex®-MO0

ine (20/28 -TSSOP/QFN)
/\la\“e ue
1 NM1200/NM1100 Series 32KB Flash with ISP, 48MHz
32-bit Cortex®-MO 4KB RAM, UART, SPI, OP x 2,Divider,
(48-LQFP/33-QFN/ 20-TSSOP) 1MHz/12-bit ADC with x 2 S/H,

1 motor control with 16-bit PWM
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

l | Product

>
2015 2016

:To_’ of twwovation
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H1EE BLDC fiZ®lgs 1B

Bz LFNSERIT

----------------

G BEREN

7ot Bk o) E 1l
EEEBHEZEEZF:HEE%U@
T & B R il

NnuvoTonN

NM1200

AEEEUEEEEEEY
Wy

1BEAY AR
AR ETT
PWM

FENARIAESZIZTHA

of tumovat

:To’ vation
84 NnNUvoToON




NM1530/520/510 4553

ARM® Cortex® -MO 1z, 5 2 15 72 JkililiZE
EIR{EERESEE: 2.5V ~5.5V /-40°C~ 105°C
ANTF

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

EBO5RE: M4 UART, =4H sp1, —4H 12C, —%H CAN2.0b, P 4H QEI
M BRIAEER: BT S32-bit + 16-bit
BHREMESBEMEAIZ% IFE 22MHz RCAHK
MAEFM T PWM, O G B IEEN R LE Sk

o 1433 PWM SHIE1ZH

o XSS
3L IX N B8 7TLMDU (Motor Drive Unit): Pl + FOC + SVPWM
tEHLH 5

o 143838 800KSPS, FIENIH Y7 ADC

o IGHIPGA?2, LLEREE x 3

B 313%: LQFP100/ LQFP64/ LQFP4S

J

of twmovation

°)
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NM1200/NM1100 455

ARM® Cortex® -MO0 1z, &z = 2 5 72 Jkilifi 2%
S(EHESEE: 2.5V ~5.5V /-40°C~ 105°C
WT;?

e 17.5KB Flash APROM with ISP/ICP

e 2KB SRAM, Data Flash share with APROM
B O5RME: M4 UART, —4H sP1, —4H 12C
BHREMESBEMEAI3% IFE 48MHz RCAHK
HM T PWM

o 61838 PWM SHIZE1ZEHI

o FEWIRIETL PWM

o FEXSMHITEH
tEHLH 5

e 8 channels, 500 KSPS by 10-bit ADC

o EBEHS5MEESequential Mode

o BEILER R, EB IR AINEE
$1%%: LQFP-48/ QFN-32/ TSSOP-20/ QFN-20

= ]
)

[+
o

B
o

Joy of tumovatio
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Il)&

7o 8% 5] = 2 il 2R 44

la* KP_q,Kl q,, Vref1/2/3 |

i@_.-ﬂ. Pt

1d* - PLd PWMO(2/3 inverter
. /)_’-ﬂ» PWMO(4/5

-l KP.dKid Vd 4

System si (0]
Control SIN, COS c::; -« (LUT
by MCU LUT Address)

I

I

|

|
la .
ib 12-bit

Norm.
Ic Q15 ADC

|5|_

Motor Speed P Motor Position |
observer B Observer Inside I Mgu_l_ogs_ide_ mMcu

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

|| = NM1530 Series Motor-Driving Unit (MDU)

EE#F%E!@;J%%U, PIFZEH], SVPWM -
AUIIL0% LT AdvaTon




& 53 & B IR A
HIPWMIB i it

PERIOD
CMPD
CMP

PWMO generator

output

JE W FRAE T PWM

S 0 S e S -

%%5

gﬁmHMHMHH HHHMHW .

SLﬂf}ﬂZz[:

' BEME
*ﬁ-lﬂ? S mlx'[,‘l‘ hw%ﬁ*ﬁlﬂ?




aZ LFNZSZiRit

5% R 0] & 122 5% K o) & P
TER e EE

RS 1. = 1. BT ZE 1. ZEESE 2EZA),
BT 2.8 TH .Y/ 88 2. KFEESEN 2. @RI EhES
XA 3. XA 3. F1AE 3. X5 3. LHnzs
pasyl} 4. Y =FA, 4. SEXEAN, 4. 2255551,
5. 2RI 5. 55X H 5.EEmTH
6. 25521 6. TS
7. 85 7. RETEE A 4%
8. SHAH
NM1510
NM1200 NM1200 NM1200 MOS0 NM1520
NM1100 NM1100 NM1100 ML IS0 NM1530
NM1200 NUC442
NUC472
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o] = - BT =R

B SRIFH
o PWM 5 EHA: 20KHz
o MFHEELIR: 30rpm
o EETILTEHNSRE I/ ZEH
e PWMFAETTT: SPWM/ SVPWM / DPWM

=P EET s
o ?)Jﬁém%ﬁi)ﬂh
o RIFELR - BERED =VERE S, SR
o IMXESFEXEL
B {RIPINEE
o HEIEARIP
e OV/UV/OCfRIF i R TRE
m EHith
o 1/2/3EB[HEHF
o IZEHI{E=1: VSP/ FG

Toy of twwovation
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B - TR S

l-"m\u module

. — | T 3
\—‘L - ADC LDO I~ PWM > (03‘6 T 15V :
LLL

7

vDC B —» Output A [" | :
‘ User Library | (He=—
| |
) I% ’\ < VO 74 - Motor ' R
:.]3 [LED)% < Interface == Controller A

A

« IR/ BF “ -
_ NM1100 ‘_ h I%
® EE Z1E *[J WOV(24V), 15V, VSP, FG, GND — ‘ ‘

o 7% J—M}- b vttt Em
. 5 Hﬂ \X 7|(}- U :,—\} ________

|
Display }

at
/At 3344

. | ]

WOATINIS
~0foM
800ISI0S

wo2r

: Y PPPPANNNTECCT
Z:E-L}gj 3'0_7 of tnmovation
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BAE/RE S

==

EZRIGTT
E IR PERIP
SRS =] ==
o BIIBER NLIRE - HIEHEENE NI
B EmPRIPINEE
o BRI

e OV/UV/OCRIF FEE i [ R
BRI, B

S

([ [ [ '-I'H'

B RSEEREAEGE
B T A SN0 R EFEFIEHI R
= __HI/ & /J\ﬁi%
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BE/RARZEE

iR B, BT
e BT
« 11/ 8
o SHXAA,
o EBLJ]
_J=: EHWEA
o RIERIFTE
o BIRMIRIZTTREWEZIE A
o FEIEFIFTE
° Bj]_ E—r
o WIERIFHZE
« AFFREAE

J'oy of twwovation

NnUvoToN




IS
e PWM (K B HA: 60KHz
o FBE4E3R: 120000rpm (2 poles)
o« BEFREED
o TEFNAERE

m A

e Server fan

\
<] MOSFETs
) EE, 1,|:|| NM1100
Vbc_Bus

PWMO Ut ey
T E e = . .
) 3 PWM2 xr Gate z+ > o o o7
P25 Wil Driver V\;+ U+ t & v+ ®  w+ -~
= PwMa WL W- ] s s s
E |J P0.4
[ 55
P3.6 |—> FG/RD D D D
! gl ¢l [— gl —
CMPO+ oce d U- ! = v ! = w ! =
ol J®os o s s s
SZ 2222
o< <<<<
T T ? Current Sensing
g% T -
s E =
o
=8 phase_W phase v
05 phase_U
§ 3 Zero-crossing Detection
& |
bemf_W bemf_V bemf_U

J'oy of twwovation
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!I::I: A

o HAURIEME
o MMz /P
o REFESEFEE
e ASIC like
m R
o BRP
PRIA LRI
R ERIP
DR R ERIP

E F O] (Duty Control) Al
18] (Speed Control) 32l

RS, BRSNS ESE ke

nuvoTon
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= L o Ao N7 £
SEBESENFS
_ — Nuvoton =& (100~220VAC)
(g=iis SARBRE
E USB (Nu-HVMDM-IPM)
= jEiiE .

B [n-System Program (ISP)
e Works with Boot ROM
e Supporting UART/USB/I2C/SPI/CAN
download
B In-Chip Program (ICP) N
e Though SWD (Serial Wire Debug) Interface ey
e Support offline programming mode

B In-Circuit Emulation (ICE)

.........

Nu-Link
(ISP/1CP/ICE)

Toy of tumovation
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VAN
-

¥
E>
|
Is]

KL=

Motor Utility (PC-site AP) Nuvoton &% (24~48VDC)
OiAREYS
(Nu-LVMDM-MOS)

Nuvoton Motor Unility, v3.20

O

nuvoTon
(" Emulation Mode Clockwise Motor Status
@ Test Mode T CW ® CCW Speed (rpm): Motor Start
|
Load Save I —
Parameter | | Parameter — :‘ Drive_Duty (%): Motor Stop
= e Current (A): [
Test Mode Motor Brake
Read Write Contral_Type:
Parameter | | Parameter | | ® Speed 6000 :‘ = ="
from to Target_Speed:
MCuU MCU (" Drive_Duty :‘ Target Duty: ’— Exit
Motor Parameter
CWI/CCW Contral PWM Curve
Pole_No.: 4 Inverted:

— i .
Lockup_Restart (s): [ s COW @ External C Yy ®N

Acceleration (1~5): 3 .

anup v FG Output
Speed Error (%) | 10| | xpieNy &Y CN a y #_p | Dcfak
Brake_Duty (%) ! X-Time (us): 15 ot 2| 160
Delay_1adeg: U_ [15]] 15 Startup Duty (%) | 5| [ RDOutput
Delay_30deg: D [20] 2 Startup_StepTime: 20 v
Current Detection Startup_Damping: | 1800 =l &
Sensing_R (ohm): 0.25 Startup Threshold ﬁ e [ =

— artup_Threshold:

OP_Amplification: | 11.00 = I—

Startup_R X .
Full_Current (A): 1.00 arup Runop:-— ] 1] i = —_
Over_Current (A): 1.25 -

——
Ready. COM???
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Evaluation Board

NuMicro A& T B

Code Development

SIKEIL
Tools by ARM
Keil RVMDK

2IAR
SYSTEMS
\JAR EWARM

Mass Production

On-Line In Circuit Programming)
Customer
Target Board m———
ICP AP
SWD _, g

Tea | <—USB 2

Off-Line In Circuit Programming )

Customer
Target Board

SWD
IC Programming )
Nuvoton
L B Gang Programmer
» )
. Third Party
] Writer

In System
Programming

nuvTon
| ISP AP

Through
- UART
-USB

- Others
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B EZAY S 4 HE BLDC MCU o
B A5 EFHNSE R

B RGEIEENSRS

B HAARFENZIE
B 35 KRY ST 15 ] BA

B EENEFTASR
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At N FHBE R D 2R
=
» Touch Key %5l




Touch Key TR A 1E
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16 keys

8 keys

6 keys

T FEE

NTO0880

-8 MR - 8 DX

AR

- $13%: SOP20/TSSOP20

NT0660

-6 NRE . 6 DTN EE
- SHARTHF
- £1Z£: SOP16

Illlll

BARIREmiT A

NT1160

«16 MRE
INMERIANERLIANERR
[2C 5@

« #% : TSSOP20

NT084D NT1080

- S MNMZEANTXILEDE -8 MER
. 2C B 1N RE LR
8 PN Am sk I°C R E

- XIBER / B « 53 : TSSOP20

- 3% SOP28/TSSOP28

NTO66E

-6 MZ#E - 6 LED
- PCFRE
- SZFFBEIZR / BT
- H3%: SOP20/TSSOP20

>
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NnUvoToN



w1 e R IR RV LSS

B AFRYIMIRETHREE

He oo
..

T D

B OBRMHAER
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o A FRERNE

w1 e R IR RV LSS

B AFRYIMIRETHREE

BT

(EFT 4. 4KV / ESD 8KV / 7EA B DC 0.15MHz~230MHz 1V)

o MFME

B PCBE

3 %

T

>'II

= 2% 8] E

=] AV voTon

B RE - oF - fi
e HIENEE (-40~85°C) SHEXIEEZTE (1%~99%)
o JRIK [/ (FKFETIETE)

a H\

\H\

=390

B OBEMFAE

Jo oy o of iw
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FHRSEBI : mEeR

(- )

a3 age
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