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History of Viking Tech

1997 Viking Tech was Founded in Hsin Chu Science Park- Started Developing Integrated Passive
Devices. Pilot Run on Thin Film IPD.

1998 Started PHIC (Printer Head IC) Development .

2000 Set up Manufacturing Site in Hsin Chu Industrial Park

Leading as a professional Thin Film Device Manufacturer in Taiwan .

2002 Pilot Run and Mass Production on Thin Film Chip R, C, L
Set up Sales Office in China — Dongguan

2003 QS9000 Certified
2004 Set up US Sales Office in NC.

2005 ISO9001 Year2000 Certified.

2006 5014001 Certified



Taipei City J._KEEIU ng

Taoyuan County

. Ei County
Mizoli il ilan County

Wﬁhun g Courty

Cournty
Mantou Courty

Hualien Courty

Expansion of Hukou Factory to 5,000
. sg.meter , 135 employees

(Headquarter)

* Product Lines:

Thin Film High Precision R, Ultra Low ohm R.
RF Inductor- Thin Film, Wire Wound...

. 4 Acquired Thick Film Resistor Company
Kaohsiung Factory : 10,000 sq. meter
150 employees

Product Lines:

MELF Resistor / Leaded Type R.
Power Resistor / Special Request R.
Current Sensing Chip R.

Yunlin County
Chiayi Courty
_—

Tainan Courty
% Taitung County
: erasriiagl C LNty
s% Acquired China Guang Zhou Power Inductor Factory

4,500 sg. meter, 350 employees Pingtung Courty

J Wuxi Factory: 5,400 sg. meter, 80 employees.
(For Transportation only)
TS16949 Certified .

Capital: USD 20 millions
Expand MELF production lines / New Lines for Miniature power inductor with Automatic machine

Viking Tech will go public in Taiwan.
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Manufacturing Site & Office

A% Certificate
. of Registration

Hsin Chu Headquarter : Number of Employees: 135.

Taiwan p
Factory qualified :
QS9000,1S014001 ,TS16949.
Kaohsiung Branch : Number of Employees : 150. ¥<—
Factory qualified : ©
1ISO9001 ,1SO14001 ,TS16949
China Wuxi Factory :  Number of Employees: 80.

Factory qualified :1S09001 ,1SO14001.

Guang Dong Factory : Number of Employees : 350 ?f
Factory qualified :1S09001 ,1SO14001 o

Fesmiied Exchaions: None

China Offices :.Dong Guan Office

USA ' North America Office in N.C.




orporate Group

Opto Tech

Opto Tech Corp was
established in December
1983 .

One of the major suppliers of
optoelectronic semiconductor

components in the world.
www.opto.com.tw

A 4

Opto Tech (H.K.) Corp.

e

Viking Tech Corp

\

. Hu Chung
China ) INVEStment
Semiconductor Corp.

1

GIGANTIC
PACIFIC

American Crystal

Oriental System Technology

\ 4
Elida CSC CHINA
Electronic TECHNOLOGY SEMICONDUCTOR
GIGANTIC

HighlinkTechnology

Formosa21l Inc.

Mentor Data Systems Inc.

rShin —Etsu Opto
Electronic Co., Ltd.

. S

Giga Epitaxy Tech

Metrodyne Micro system Inc.

rUnited Radiant Technology
| Corp.

J

D jkin

Corporation
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Organization
President
Stone Wei
President Office
Vice President Steve Li
Vic Hsiao

Sales & Business

. Finance
Admin.

Logistics Facility MFG R&D QA Marketing
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Core Technology

Core Technology

Semiconductor Thin Film Process
Thick Film & Wire Wound Process
Passive IC design

RF Circuit Design

Product Orientation

High-Level Passive Discrete Devices

High Precision Chip Resistor, Low Ohmic Chip Resistor
Thin Film Silicon Chip Capacitor,
Thin Film/ Wire Wound Chip Inductor (high frequency)

Integrated Passive Devices

Low frequency: R.C.D. Circuit;
High frequency: R.C.L Circuit
Band Filter, Balun, ESD+EMI Filter

MEMS Foundry Service

Inkjet Printer Head IC, Pressure Sensor, etc.
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Viking Tech Performance

D kiking

Y2011 Target

Y2008 Y2009 Y2010 Y2011

m Stably Increase
m  Expect 30% up increase in Y2011



Vi

King Tech Product Group Split

Others

2% Power Inductor
6%

Thin Film Inductor
6%

Wire Wound
Inductor
5%

Commodity R.
9%

MELF R.
8%

Low Ohm R.
11%

Thin Film Chip R.
53%

@ Thin Film Chip R. O Low Ohm R. O MELF R.
O Commodity R. B Wire Wound Inductor B Thin Film Inductor
| Others B Power Inductor

m  Major Product line: Thin Film Chip Resistor

2> Viking

m Special Resistor: High Voltage, High Power, Pulse withstanding...

m RF Inductor and Power Inductor
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Customer Segments supplied by Viking Tech

Others

Automotive

Consumer

Communication
Industrial

m Industrial filed: High Accurate request-Test/Medical equipment
m  Automotives: Stably increase with new Auto-Grade series launch
TS16949 Certificate/ AEC-Q Test Data available

m  Communication: RF Inductor
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Viking Tech Technology’s Strength
»RF Device/Module Simulation Capability
»RF Device/Module Design/Manufacturing
»Thin film Resistor/Capacitor/Inductor on Silicon/Ceramic
»Thick film Resistor/Capacitor on Ceramic
»RF High Precision Thin film Inductor
»IPD( Integrated Passive Device ): RN, RCN , RCD , Filters , Others o
=
D
=
Thin Film Passive Devices Viking é
>
Si Wafer ~ IC Package
9 CMD,NS 5
/ ST, ©
Thin Film Passive Devi 3
in Film Passive Devices: w
Viking =
Resistor, Capacitor, Inductor Vishay,KoA E
' IRC,Susumu.
Thick Film Passive Devices: -
Viking, YAGEO, Ta-l,
Resistor, Capacitor, Inductor _ -
Wasin, Chilisin

<+«— Sjze of Market ——»
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Chip Resistor

8910|668

Title Us Taiwan China Japan |-
PAT. NO. PAT. NO. PAT.NO PAT.NO
Method of forming a thin film | l uien g Trademark Oz~ |
' 6365483 CJTIE pliwr e i o i g
resistor ar on 3:-‘-;':.‘:‘. L.‘,.“:;‘.‘.L;..'.j.:fl':i. g
. : ited gl Aol o b il
Fabrication method for integrated R e OO L -
bassive component 09/353,393 144606 | thﬂfe&llZOOG 1 Wi
i} Enited-States Patent—————
Packaging method of thin film i s o the et A -
passive components on silicon chip 09/399,365 881113164‘“ %qu%gf .“3‘? Esgn
Semiconductor device with ‘ o i e b s e oo
integrated RC network and MIS 09/305,297 88101945 Il 1%2(5735’2?1 *H“E%()?()Z?@’%
surge protector ' s ¢ peen ears o ,:"
Fabrication method for LC filter — 133154 B P sl i e
Packaging technology to enhance 9111005008 i ‘:LH'““W%
brightness of LED 10/255,877 oo 21221()1‘ '''''' b Pty h"'“"m'
185)05 -..l. - I.I-.|.. |,'\.:|'- won we fiked
Fabrication Method of Thin film 09/668.770 8558-.ifl"""’ 1= 2000-

: 289926

Fabrication method for integrated
RC passive component

88109088

Updated: 2010
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—oundry Service

Thin-Film Process :

Ta ~ TaN ~ TaAl ~ Ta205 ~
Sputter Al Alloy ~ Ti ~ TiW ~ Au »
NiCr ~ Cu ~ TaNOx
PECVD SiNx ~ SiCx
Furnace Si02

Lithography Process :

Aligner Resolution= 3.0um

Etching Process :

Wet Etch SiO2~Ti~» TiIW~>Cu ~Au
TaN ~ Ta~ TaAl

Dry Etch Ta ~ TaN ~ TaAl ~ Ta205 ~
SiNx ~ SiCx ~ TaNOx




evelopment Road Map

iking

Camcmm

DK

e LED Module for
Lighting

0201 Thin Film Chip

Resistor

00201 Thin Film
Chip Inductor

eHigh Power
Current Sensing

*\\ire Bondable
chip Resistor

® Precision High
Voltage Resistor

® Pulse Withstanding
Chip Resistor

e Metal Strip resistor 0612
Size.

® Thick Film
Chip Resistor 1G ohm

e[ ow Ohmic MELF
® High Voltage MELF at
eHigh Precision MELF

Resistor

00201 Thin film Inductor to
15nH

e 0402 Thin Film Array
e 0603 Thin film Array

eThick Film High
Voltage Chip resistor .

e Power Resistor TO220
series .

e High Precision

Metal Strip Chip R.

e Automobile Thin
Film Chip R.

® Thin Film Chip R.
Array

®Thin Film
Anti Sulfured
Chip R.

#0201 8P4R Thick
Film Array

eHigh Precision
MELF Resistor

eFinger Sensor
OEM

o _ED Application
OEM

e Solar Cell
CPV Substrate

e Metal Foil

e Power Inductor for VLH
Series

e Thin Film Common Mode
Choke

e 0201 Thin film Inductor to
15nH

e 0201 Current Sensor Low
TCR

e Thin Film Coupler

e Thin Film Band/Low Pass
Filter

e Aluminum Substrate for
LED Package

0201 4Pin2R Thickness
Film Array Chip Resister

eSmall Size MELF 0102

200672007 2007/2008

200872009

200972010 2010/2012
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Technology Solution Partners Dtin

» Indirect Customers: )

Agilent Technologies ‘%NE\NAYS@
| Electronics Echt TDSH l BA S ONY
LITE[e)\|

BTy & @ DéLL sikyworth s

» Direct Customers: )

v< () JABIL FLEXTRONICS

SANMINA-5CI®

Z

Celestica. SIEMENS

s
o
—=/do Accton

V.8, % Tyco Electronics =)= =7 M=

Sty AMD
m r'“ & : Thia future Is fusion

» Automotives Customers: )

@ BOSCH
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Thin Film - High Precision

Thin Film Chip Resistor -

Standard Higher Power Rating )
BlFeatures @ Size 0201~ 2512 0402~2512
—Thin film passivated NiCr resistor Power ratin
_ g@ n ~
—tight tolerance down to +0.01% N 70°C 1/82W=1/2W 1/A6W=1W
— Extremely low TCR down to 5 PPM/'C - -
—Miniature size 0201 available Tolerance 20.01% 1%
TCR (PPM/C) TCR5~ TCR50
ggiigséance 10~ 3MQ 47Q~1MQ
. J
Anti-Corrosive Chip Resistor - ~
WFeatures
—Long term life stability Resistanc
demonstrated the Anti —Corrosion claims Item power | € Range
characterized by Ta2N ! TCR
. ; . . : : . Rating at 10.1% PPM/'C
—Special passivated NiCr film for Anti-Acid and Anti-Damp | 1y ¢ 70°C +0.25% ( )
—Extremely low TCR down to +15 PPM/°C +0.5%
Applicati 0402~ | 1/16W-~ 10Q — +15
WApplications 2512 | 12w IMQ | %25, 450
- Extreme environment J
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Low Ohmic

Current Sensing Chip Resistor

Corporalian

Features

—Low TCR of 100 PPM/°C | [/
—High Power rating : 3720 (1W), 7520 (2W), 2512 (2W) , 1225 (3W) I

—Long side terminations with higher power rating
—Resistance Values : 1m to 8000m Ohm

— Available size: 0201~ 2512, 1225, 3720, 7520 %@

Current Sensing Chip Resistor

- Full size available from 0402 ~ 2512
- Competitive price but higher TCR

- High Power rating available (up to 2W )
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Metal Strip (Ultra Low Ohm)

N
Black Coating

B Features Wave or IR Reflow Soldering

— Low TCR down to +/- 50 ppm/C
— High Power Dissipation up to 3 Watts
— Resistance values from 0.5m Ohm to 15 m Ohm

BDimensions

Green Coating
—Size : 1206, 2010, 2512

IR Reflow Soldering Only

. J
Current Sensing — Thin Film
~
BFeatures
—Thin film process ( Low TCR / Tight Tolerance) @
— Extremely low TCR down to 50ppm ~

—High power rating : 2512 ( 3W)
—Resistance Values : 1Im to 1000m Ohm
— Size : 0402,0603,0805,1206,1210,2010,2512
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MELF Type

Metal Film Precision Resistor

> Viking

Fechic OLpOLakiad

N
Item Power Resist R TCR
BFeatures Rating esistance Range (PPM/'C)
—Excellent overall stability at 70°C
—Tight tolerance down to +0. 1% Type 10.1%~ 1%
—Extremely low TCR down to +10 PPM/°C o Fo—
—High power rating up to 2 Watt . —Y =
anp gtp 0207 Lt 0.10-10MQ2 125, 150
1/2W
\ 1w
Small size of 0102 will be released in end of Mar 2011
\_ J
Carbon Film Resistor
N
WFeatures item Power Rating Resistance Range
: at 70°C
— Carbon Film
— Available size: 0204 / 0207 / 0309 Type 2% , 5%
—High Power rating: 2W 0204 A
0207 1/2W 10-1MQ
0309 1W
2W
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Leaded Type

Metal Film Resistor -

Tight Tolerance: +/-0.1% ~ 1% / Low TCR
down to TCR5 ppm

High Power Rating up to 3W
Flame-Proof Available

D Vjking

Corporatian

Metal Oxide Film Resistor-

Tolerance: +/-1% , +/-2% , +/-5% o
Available size: 0623~ 1550 y

Power Rating: 1/4W ~ 3W

Carbon Film Resistor -

Tolerance: +/-2% , +/-5%

Available size: 0318 ~ 1550
Power Rating: 1/8W ~ 3W

A\

Metal Film Precision Resistor-

Extremely Tight Tolerance down to +/-0.02%
Available size : 0727 / 1040

Low TCR down to +5 PPM/°C

Cross against Welwyn: RC55 series
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Tech ¢ f,rrz_m

Power Resistor —
TO-220 / TO-247 Package )

Package Style:
20W / 30W / 35W / 50W

Features:
— 30W /35W :Single Screw Mounting to Heat Sink
— Electrically isolated Case / Non-Inductive design

Applications:

—High Speed Switching Power Supplies.
—Snubbed Circuits / Voltage Regulation.
— Switching Power Supplies

—UPS.

New!! : TR50-H

—50 watts at =<25°C case temperature heat sink mounted
—Fixed with a M3 screw on system heat sink

\Cross against Vishay: LTO50




Thick Film Chip Resistor

BMFeatures

—High Power Rating Series available
—Low TCR down to +/-50ppm
—Resistance range : 0)~100M ()

— Full size available: 0201~ 2512

— Automotive

HMR : High Ohm Chip Resistor

-Size : 0805/ 1206

\____Resistance range : 110M~1G y

D ljking

High Voltage Chip Resistor

PFeatures

— Excellent performance at High Voltage
—Max Operating Voltage: 100V ~ 3000V
—Max Overload Voltage: 200V ~ 4000V
—Resistance Range: 102~ 100M

Corporalion

Pulse Withstanding

Chip Resistor

BFeatures

—Tolerance from +0.5% ~ 5%

—High Power Rating Available (0.2W~ 1.5W)
—Excellent Pulse withstanding Performance
—Improved working voltage ratings

— Standard package sizes of 0603~2512
—Cross against ROHM / KOA Antis Surge

\_Series 4

Surge Withstanding

Chip Resistor

BFeatures

—Tolerance:+5%

—High Power Rating (1/8W~ 1.5W)
—Excellent Surge withstanding
Performance

— Standard package sizes of 0603~2512
—Cross against KOA SG73S
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Resistor Array

Features
—Small size for CN-21 ( 0201x 2 )/ CN-41 ( 0201x4) available
—Reduction of assembly costs & matching

with placement machines
—Concave and Convex Type Available

2

<>

BDimensions

—Size : 0201*4, 0402*4, 0603*4, 0402*8
\.

-

M Features
—0603*4 Convex Type :

—Advanced Thin Film technology

—Very tight tolerance down to +0.1%

—Low TCR down to + 10PPM/°C (100R~2K)
—Other size are Developing : 0402, 0603
B Applications : Surveilance network camera / Feedback circuits

Power Ratin
o Resistance Range TCR
ltem at 70°C (PPM/®
10.1% 10.25% 10.5% 1% ©
25
TFAN 43 1/16 100~20K ohm
*50
.

> Viking

Techc OLpOLAkial
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Fech Corparation

Wire Bondable -

1. Alumina
2. Passivated NiCr
Resistive Element
4 3. Ni/Au Plating
(Bonding Pad)
4. Overcoat

PFeatures

—Thin film passivated NiCr resistive element
—Tol. : +/-0.1%~+/-10% / Low TCR down to +/- 25
ppm/C

B Applications

— LED Constant Current Application

— Hybrid Chip on Board Circuits

— Multi Chip Module (MCM) Package
BDimensions —Size : 0201,0402,0603

.

Chip Shunt -

N

Anti-Sulfurated -
BFeatures
— Special construction to prevent Sulfuration in a sulfur
B Applications
— Automotive
—Industrial / Medical Equipment
Non-Magnetic -
MFeatures .
—AgPd Terminations / Non-magnetic
B Applications
—Medical & military equipment / MRI coil industries
— Computer tomography (CT)
MFeatures
— Suitable for laser fine tune :
—Resistance Tolerance : 0~-+/-30% '

containing environment
— Automatic Equipment Controller
—Size : 0402,0603,0805,1206,1210,2010,2512

B Features

—Heavy copper connectors

—LRS1050 3W up to 77A at 0.5m() / LRS1575 5W up to 100A at 0.5mQ)

s
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RF Inductor: Thin Film

Corporalioin.

Thin Film Chip Inductor - AL

B Features

—Photo lithographic single layer ceramic chip

—High SRF, excellent Q, superior temperature stability
—Tight tolerance. of + 1% or £ 0.1nH

—Cross Against Murata LQP series

BDimensions
@ 0201 : Tolerance t0.1nH~5%, Inductance 0.1nH~10nH
@ 0402 : Tolerance t0.1nH~5%, Inductance 0.2nH~33nH

@ 0603 : Tolerance *0.1nH~5%, Inductance 1nH~100nH

\_ J
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RF Inductor: Multilayer & Wire Wound

Multilayer
& Ceramic Core - CL
Features
—Tolerance of 5% or 0.3nH
—For High Frequency Application (~10GHZ) '

BDimensions ’
@ 0201 : Tolerance +0.3nH~5%, Inductance 0.3nH~56nH
@ 0402 : Tolerance +0.3nH~10%, Inductance 1nH~120nH
@ 0603 : Tolerance +0.3nH~10%, Inductance 1nH~220nH

—Tight tolerance down to +/-2%

BDimensions %
— Size : 0402,0603,0805,1008,1206

—High Current / High Q : 0603 ,0805 ,1008
—Low profile : 0805 ,1008 .

[
-
»
I,

. .
Wire Wound
r Ceramic Core - WL
P Features B Applications
—Excellent Solderability. —Cellular Phone (CDMA/GSM/PHS)
—High Q. —Wireless PDA / GPS Receiver

Corporadion.



IF Filter Wire Wound
p (Ferrite Core) - NL
!Ef;:”ées 0805 , 1008

—Wide Inductance Range (0.12uH~1000uH)
for Broad and RF Application.
B Applications
— Cellular Phone (CDMA/GSM/PHS) / Wireless PDA

1210, 1812, 2220

Multilayer
r (Ferrite Core) - ML

PFeatures
—Resistance : 10nH~33uH
— Closed magnetic circuit avoids crosstalk

BMDimensions Q
@ 0603 : Tolerance +10%~ +20%, Inductance 10nH~10uH

@ 0805 : Tolerance +10%~ +20%, Inductance 47nH~22uH
@ 1206 : Tolerance +10%~ +20%, Inductance 47nH~33uH

\. J

king

Corporadion.
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DV jking
‘ Multilayer Chip Bead - CB

Size : 0402, 0603, 0805
1204, 1206, 1210, 1808, 1812

eStandard Type : General Use
*High current Use
*High Speed Signals Use

\, J

Chip Common Mode Choke
4 CMH

Features

—Small chip inductor with ferrite core and two line types wire wound

—Highly effective in noise suppression High common-mode impedance at noise
band and low differential-mode impedance at signal band

B Applications

—EMI Radiation Noise Suppression for Any Electronic Device ~ —
—USB / IEEE 1394 Line for Personal Computers, DVC, STB

Size : 0805, 1206

Key Competitors: Coilcraft, Murata, TDK
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Power Inductor

Non-Shielded )

Series

Dimension

(mm)

Inductance
Range
(uF)

Rated DC

Current

(A)

PD

&

PCD

2> Viking

("‘”F“'I‘MIWJ.

MPE

6.5x53x1
7.5x 5.2 X3.2 ~ 6.6 X 4.45 X 2.92 ~ 35x3x 1.1~
22.2x 15 x 8 18.54 x 15.24 X 7.11 10X 9xX 7.5 65x53x12 | 32x32x1.2
6.5 X 5.3 X 2.0
0.47~ 100 0.18 ~ 1000 1.0~ 1000 1.0 ~ 1000 1.0 ~ 68
0.4~ 30 0.1~ 40 0.074~95 0.08 ~2.5 0.17~ 1.4
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—" Fachy Corparation

Shielded )

Series

8 @ ¢

6.6x4.45x292~ | 6.2x6.6Xx3~ 6X6Xx28~ 6.2 X 5.6x 3.2 ~ 6.2x6.3x3.0~
18.54 x 15.24 X 7.62 12x12x 8 125x125x 7.5 | 126 x11.6x 5.4 10.3x10.4x 5

Dimension

(mm)

Inductance 1~ 1000 1~ 1000 1.2 ~ 1500 4.7 ~ 820 1.3 ~ 1000
Range (uF)
Rated DC 0.02~5 0.14~9.8 0.13 - 13 0.33 - 3.15 0.4~105

Current (A)




Shielded

Series

Dimension

(mm)

Inductance
Range

Cly

Rated DC
Current

(A)

SCDA

( Automatic -
machine)

SCDB

SCDS

—

k= L
<> Viking
= Fachy Cosporasion

&

303105 | 3x3x12~ | 38x38y 18- | 38X38 x~1.25 5.2 X 5.21< 2.0 | 3.85x 3.85~x 1.25
4.2x4.2x1.8 3x3x18 6.7x6.7x 4 10X 10x 6.7 | 63x6.0x35 | 5.9x5.9x3.0
0.47~100 1.2 ~ 47 1.0 ~ 470 0.47 ~ 10000 1.0 ~ 10000 0.47 ~ 27000
0.24~2.5 022~1.1 0.13 ~ 6.15 0.026 ~ 10.18 0.022 ~ 45 0.017 ~ 4.7




Miniature

Series

<

VLH
( Automatic
machine)

~

Dimension 3x3x12~ 20x15x 14~
(mm) 6x6x12 57x5.0x4.7
Inductance 1.0 ~ 820 0.10~ 10000
Range (uF) ' '
Rated DC 0.05 ~ 1.95 0.03 ~ 6.0

Current (A)

SCUHES

Dimension

(mm)

Inductance
Range

(uF)

Rated DC
Curren
t (A)

@

Viking

Techic 0Lk

7.5x7.5x8.5

6.0x 6.5x 4.0~ 6.0x 6.5x 4~ ~
10x 10 x 3.5 10.5x 10.5x 3.5 18x15.5x18
10 ~ 47000 10 ~ 10000 0.22~33

0.081~5.3 0.074 ~ 351 6~56
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Automotive Grade
(AEC-Q200 Compliance)

\%ﬁ
| | | | S’
-> AS : Automotive Grade Anti-Sulfurated Chip Resistor _
Size : 0402~2512
Resistance rage : OR~10M
[ronment

Special construction to prevent Sulfuration in a sulfur containing e

-> CR : Automotive Grade Chip Resistor
Size : 0402~2512
Resistance rage : OR~100M
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Miniature Power Inductors

Old line : 1.5KKpcs - China

New line : 2KKpcs — Taiwan
* Automatic Machine Production with short L/T: 3~ 4 wks

* Miniature size with High Current
Especially for Size : 322515/ 322520

Heat-Dissipation Ceramic Substrate

Thin Film Process for LED Metallizated substrate Solution in Solar Industry / LED Industrial
Total Solution on Metallization :

S 1 1 1% 1 %
2 (RO
20 ORI B (B (B

TIIly yYrrrye
: {= 1= 1= t= .L= t ¥ JU YL YL YL
: (R 40 S 6 ' { LU T
Y 1 3334% I

L. ¥ Y.L L

Electroplating Au Electroplating Ag Electroless Au Electroless Ag

Application :
For Flip Chip Package / For HCPV (High concentrated photo voltaic )
Solar Package / SMD Type Design / COB for LED Modules
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