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WISOL /M5

CEO S (JI-HO, KIM )
Established 2008% 06H 20H

Location HEERITERSILERE 28-40
Employee 1,545( KOREA 619, CHINA 633,VIETNAM 293 )
Home page www.wisol.co.kr

SEHE (20174) 4,4501ZKRW

Korea [2M, 3rd] (Osan City)

Korea [HQ] (Osan City)

2rd 3rd

+ Piezo Line(130K) HQ

< RF Module Line « R&D Center

(2,000K) « FAB Line
(610Mil)

R&D Center

China (TianJin)

Back End Line
*Packaging (580Mil)
* Filter, Duplexer

Vietham (Hanoi) .
: Assembly Line

& * BT, WiFi, Combo
¢ (6,000K)
* RF Module Line
(10mil)

A

+Realize local haptic feedback
+ Applicability for slim digital machinery.
« Light, very thin, Freedom of shape.

Wisol CT Business Team

+ Invisible design

RF Module SAW Filter

SAW Filter
Essential RF component selectively
transmits certain frequency
required for mobile communication system.

Duplexer

RF Module

Duplexer
RF Comg I ing near of ant of
mobile phone dividing Receiving signal
and sending signal.
It enabl ivi

i

and in one antenna

9

Diversity FEM, GLM, SLM, FEMiD
RF P making a packaging RF switch "T
and various SAW filters into one embedded
plate with electronic cells. /

Connectivity = IoT WIFi Module

=D
9 Bluetooth Bluetooth Module

@ligBee‘ [ — m Em
Di. 0 ZigBee Module

Piezo Ceramic

Ceramic Actuator Module
+ Ultra thin size

+ Low directivity, and high responsibility
+ No sound hole

- Localized haptic feedback

Ceramic Touch Sensor
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Piezoelectric Effect »
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DCJ design concept

Acoustic matching layer I Backing matenal

Piezoelectric element

Acoustic lens {transducer)

Convex type probe

Wisol CT Business Team



https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiNyYigwYfbAhUHJJQKHSmRCJsQjRx6BAgBEAU&url=https://partners.sigfox.com/companies/wisol-co-ltd&psig=AOvVaw1Lk2-NtHb9_lpYXwvdJTEK&ust=1526466571139686
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiCi-rP6_DUAhWHS7wKHddIBbIQjRwIBw&url=https://www.slideshare.net/iamaproudindian/44-azeem&psig=AFQjCNEBZ55eI095HNS-pInujsXAehOEOw&ust=1499299378881230
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiUms3a6_DUAhWDWbwKHZslCIMQjRwIBw&url=http://www.livemint.com/Consumer/vQzDViRUIeSiOTE61sQr2H/Piezoelectricity-press-to-power.html&psig=AFQjCNEBZ55eI095HNS-pInujsXAehOEOw&ust=1499299378881230
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj92o3j6_DUAhXDULwKHaTBCcUQjRwIBw&url=https://www.ceramtec.com/applications/piezo-applications/sensor-technology/&psig=AFQjCNEBZ55eI095HNS-pInujsXAehOEOw&ust=1499299378881230
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjoxe257fDUAhXDULwKHaTBCcUQjRwIBw&url=http://www.ndk.com/en/sensor/ultrasonic/basic02.html&psig=AFQjCNGrT4SNWV5l07vQwvoXjCucD2xQuQ&ust=1499299829368595
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjk2tLQ7fDUAhXFzbwKHWhnDogQjRwIBw&url=https://www.intechopen.com/books/global-warming-impacts-and-future-perspective/alternative-resources-for-renewable-energy-piezoelectric-and-photovoltaic-smart-structures&psig=AFQjCNGrT4SNWV5l07vQwvoXjCucD2xQuQ&ust=1499299829368595
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiYzOW08fDUAhVFU7wKHaKvD9oQjRwIBw&url=http://www.ddaily.co.kr/news/article.html?no=130503&psig=AFQjCNHcDFjrADfWE3QIhDMceJAXEXMREQ&ust=1499300940671441
https://www.google.co.kr/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiEt9PmiI7bAhVBoZQKHRmPA58QjRx6BAgBEAU&url=https://en.wikipedia.org/wiki/Lead_zirconate_titanate&psig=AOvVaw0md5ORoGeBuuCrOkK6fvGm&ust=1526691912116330

Ceramic Actuator Module
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Ceramic Actuator Module

Ceramic Actuator Module Xz FH

Internal Electrode (Ag/Pd) Ceramic Layer(PZT)

FPC (ACP Bonding)
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Ceramic Actuator Module
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D RCVH Ceramic Actuator Module P EE

& RCV £ K MTEHE ”
V. Size : 18.0x4.0x0.8mm
V. Capacitance : 1.8uF + 20%(1Vgys at 1kiiz) dBSPL

V. Driver IC : Tljit: LM48560 4
120

CLIo)

V. CLIO acoustic measurement system

o /

<> Distance : 1mm /| /\\

Lo 110 V] v
SUINEREPNNN Y

90 // 7

<— Glass : 1mm \

\
\
\
3
\_

100 200 500 1k 2k 5k 10k Hz 20k

<Measurement Condition> <Sound Pressure Level of RCV>
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OSpeakerFH Ceramic Actuator Module %:5E

& SPK &#) Kk MERE
V. Size : 46x17x0.45mm
V. Capacitance : 3.2uF + 20% (1Vgys at 1kiz)
V. Driver IC : Tliit: LM48560
V. CLIO acoustic measurement system

cxmares
CLIO

L

@ Distance : 100mm

<— Glass : 1mm

100 200 500 1k 2k 5k 10k Hz 20k

<Measurement Condition> <Sound Pressure Level of Speaker>
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P A=RME FooR
 Performance ()

L/dB[P

a/V]

— % RCV [RSFHE6E

——— RCV(2)-Ref
— lower limit
—— upper limit

3GPP Wideband M gE#{% /’Mﬂ
)

30

SSSSSS

AFB Defect 5 (SAT BEH 2 HHE)
!
%244, De-lamination, Void #6 H!

[0.45T Micro-crack]

Drop (PLBHE: 15 8itE)

% T, & E ik, Drop EHiE#R
!
fRF 5RAb M3

K5 EE (Rework X H Tape & H)

|
RRBEERGER T EENRE
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L)

5 bfY) HIFEL

)
Batch Tape Pattern . Lamination . BBO/
(Slurry) Casting Printing SEEINE (WIP) Cutting Sintering Barrel

i) T~
) WY | e

i

Surface/ - o FPC . Tape QA Packing
end Print A, e catel ety Sticking Inspection /Shipping

Bonding
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i

73K 1B R

S
Jdrl

A frlE it TR (BRI MU R

1,000Hr, FHREE(ES

 REE, B

<8
/m

, BIK % T, BEER Inig, &k

KR KM/ W&

(6faces, 2cycle + Front ltime / Drop JIG)

Continuous Load Test TR EIA 2:1 Filter, White Noise 96Hr [ ]

ETA 2:1 Filter, White Noise 1000Hr [ J

HTOL (High Temp. Operating Life) | mvlii/i NEMLAFHEDEHir 85°C EIA 2:1 Filter, White Noise 96Hr ®
THB or THS (Temp. Humidity Bias) | i/ mi)n ShARMLAEAIEPE A 50°C / 90795% EIA 2:1 Filter, White Noise 96Hr )
LTOL (Low Temp. Operating Life) | IRIRAE SIS -30°C EIA 2:1 Filter, White Noise 96Hr o
T A Jit AR ML AS # 1 VA Sine wave, 1kHz 5min )

TC (Temp. Cycle) T /AR PR B 5 R VAN -40°C (60min) <> +85°C (60min) 30cycle Y

PCB (Pressure Cooker Test) FEL/ R BAE R AN 60°C / 90795% 240Hr Y
HBM (Human Body Model) FEFLLAT N O3 DR TR 8 R TP AT + 2000V Y

MM (Machine Model) FEALUHL B8 7 FE 17 4 SR A L 5 F VAR ESD Zapping ¥ + 200V ®

CDM (Charged Device Model) FEPOL R T PO B LR A + 700V o
oK ERIKIABEAE W VAN 35°C / 5%(Salt) 48Hr )

Jig VT (ATE) M 152cm on steel plate, 13times B °

12
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Long-term Reliability _ Driving test of the mounted Piezo-RCV on OLED Display
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Test Condition Acoustic Performance (After 4,000HTr)
. 31*10*1.0t
Piezo-element 31*10*1.0t ACp Total +3% <
Total 16T ASPL@1KHz Total +1% <
. = Power(W) 29
Display Glass: 0.7T
OLED + Cu: 0.9T7 180 B
: PIEZOSPK: 31¥10%1.0t _g PIEZO SPK: 31*10%1.0t
Bonding 0.15T adhesive tape 155 £ 500
— = E
Application Phone g so - N gm —
Voltage(Max) 10Vrms f',‘ \\/ g
Signal EIA Filter+White Noise - .
‘ . Frequency 20N20KHZ e o I 500 I 1000 I 1500 | 2000 I 3000 o 0 500 1000 1500 2000 3000
[Test enwronment] S Tmettn
Display Inspection (After 4,000Hr) 1000
s00 | PIEZO SPK: 31*10*1.0t
I\
_. 800 o/
E 700 -— OHr f
- E 60.0 \\ /
4,000Hr ? s00
4,000Hr
§ a00 4 1
E 300
& 20.0
10.0
—> 0.0 | i
4,000Hr 100 1000 10000
) 4,000Hr Frequency (Hz)

Noise signal Driving

13 Wisol CT Business Team
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R0 2015 2010 [

PZT Material

CTS Module

14

Low Temp. Material #f%

(Cost =& HHR) 3Xzh Chip & Software it

Acoustic/Haptic/Sensor
(#2ftTotal Solution)

5 100
157]
icen. ™ ™

Silver Palladium “xﬁi‘“’ R é T
CTS Module ¥Rt = = |
nnonn i
- Acoustic + Haptic
£ & Module F%/% R At

|

CAM Module %1t CAM Module &1k
(SPEAKERH) (MOBILEH)

o M
|}

Sensorf Piezo & {1t

>

Flexible Piezo Module Ff&

« Resonant Impedance #ftft
» Wide Bandwidth

* Multilayer — Single Layer
S SR L Ass'y fftAb
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