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Session 1
Design, Modeling & Testing I
13:30-17: 40, Wednesday, October 21, 2009

Room 501

Chair: Hua Lu (University of Greenwich, UK)

Chair: H.C. Cheng (Feng Chia University, Taiwan)

Title Authors Affiliation Page

Birefringence Simulations of Annealed ingot of 
Calcium Fluoride Single Crystal by Considering 
Creep Behavior of Ingot during Annealing Process

       

         

Noriyuki MIYAZAKI, 
Hirotaka OGINO, Yuya 

KITAMURA, Toshiro 
MABUCHI and Teruhiko 

NAWATAy

Department of 
Mechanical Engineering 
and Science, Kyoto 
Universit

Application of Viscoelastic Model for Simulating 
Process-Induced Warpage

J. L. Gung, H. W. Huang, T. 
C. Chiu, Y. S. Lai

National Cheng Kung 
University

Thermal-Structural Coupled Analysis in Heating 
Cycle of Semiconductor You-Quan Chang Pitotech

3-D Finite-Element Modeling of Multi-Finger High-
Power Amplifiers With Compact Heat-Dissipation 
Packaging Structures

H. C. Tseng and J. Y. Chen Kun Shan University

Electro-Thermo-Mechanical and Electromigration 
Analysis for Package-on-Package POP

Hsiang-Chen Hsu , Shen-
Wen Ju, Jie-Rong Lu, 
Hong-Shen Chang, Hong-
Hau Wu and Shen-Li Fu

I-Shou university

The Influences of Temperature Cycling Parameters 
on the Reliability of the Solder Joints in the High-
Density Package Assemblies

W. R. Jong, H. C. Tsai, G. Z. 
Huang

Chung Yuan Christian 
University

A Study for the New-Type ACF Applications of FCOF 
Assembly W. R. Jong, S. H. Peng Chung Yuan Christian 

University

Three-Dimensional CAE of Wire Sweep and Paddle 
Shift in Microchip Encapsulation

Ya-Yuen Chou, Hsien-Sen 
Chiu and Wen-Hsien Yang

CoreTech System 
Moldex3D Co., Ltd.

Performance Analysis in Modeling Micro Capacitive 
Pressure Sensor Chun-Shan Tsui Pitotech
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Session 2
Advanced Packaging I
13:30-17: 00, Wednesday, October 21, 2009

Room 502

Chair: Masahiro Aoyagi (National Institute of Advanced Industrial Science and Technology, Japan)

Chair: Carl Chen (SPIL, Taiwan)

Title Authors Affiliation Page

Effects of Cu Content on the Dissolution rate of 
Cu for real Solder Joint during Reflow Soldering

Chih-Chiang Chang, 
C.Robert Kao

Department of Materials 
Science and Engineering, 
National Taiwan University

Simulation and Experiments of Fan-out Wafer 
Level Package during Encapsulation

Shang-Shiuan Deng, 
Sheng-Jye Hwang, 
Huei-Huang Lee, Durn-
Yuan Huang, Yu-Ren 
Chen and Geng-Shin 
Shen

Department of Mechanical 
Engineering, National Cheng 
Kung University

Reliability Analysis of Copper Interconnections 
of System-in-Packaging

Shin-Yueh Yang, Shih-
Ying Chiang, Chan-Yen 
Chou, Ming-Chih Yew, 
and Kuo-Ning Chiang

National Tsing Hua University

20 microFm-Pitch Complaint-Bump-Bonded 
Chip-on-Flex by Pre-applied Wafer Level 
Adhesives

Chun-Chih Chuang, Su-
Tsai Lu, Tao-Chih Chang, 
Kyoung-Lim Suk, and 
Kyung-Wook Paik

Industrial Technology 
Research Institute

Optical Analysis and Measurement of High-
Power COP LED Packages C. Y. Tang and M. Y. Tsai Chang Gung University

Effects of Ni Addition to High-Lead Solders on 
the Growth of Cu3Sn and Micro Voids

Yi-Wun Wang, and C. 
Robert Kao National Taiwan University

APPLICATION OF SELF ASSEMBLY MONOLAYER 
SAM IN LOWERING THE PROCESS TEMPERATURE 
DURING CU-CU DIFFUSION BONDING OF 3D IC

Dau Fatt Lim, Shiv 
Govind Singh, Jun Wei, 
Chee Mang Ng, and 
Chuan Seng Tan

Nanyang Technological 
University

Fundamental Study of 95 High-Lead Solder 
Bump on Substrates Pre-Soldered with Eutectic 
PbSn

Chih-Chiang Chang, 
Chun-Cheng Lin, 
C.Robert Kao

Department of Materials 
Science and Engineering, 
National Taiwan University

  Outstanding PCB Thesis Award Winner
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Session 3
HDI, Embedded & Advanced Technology
13:30-18: 00, Wednesday, October 21, 2009

Room 503

Chair: Andreas Ostmann (FhG-IZMm, Germany)

Chair: Andy Huang (Atotech Taiwan Limited, Taiwan)

Title Authors Affiliation Page

Electroplating Equipment Design Considerations 
for Copper Microvia Filling

Mark Lefebvre, Elie Najjar, 
Luis Gomez, Leon Barstad, 
Bruce Chen, Martin Bayes

Dow Electronic 
Materials, The Dow 
Chemical Company

A new embeddable copper oxide based thin film 
resistor material

Yu-Chung Chen*, Hung-
Kun Lee ITRI

ACP Mfg. Tech. for Rigid Flex Board Interconnection
Ching-Sheng Chang, 
Ming-Che Wu, Hsun-Fa Li, 
Chuei-Tang Wang

Universal Scientific 
Industrial Co., Ltd.

Evolving Into the Age of Digital Ink Jet Solder Mask 
Printing Nir Dery Avi Levi Camtek Ltd.

Flexible Printed Circuit FPC Board for Mobile 
Antennas Operation

Kuo-Liang Wu, Guan-Yu 
Chen, and Jwo-Shiun Sun NTUT

Artificial Dielectric Material and Artificial Magnetic 
Conductor for Emerging PCB Application

Guan-Yu Chen, Kuo-Liang 
Wu, and Jwo-Shiun Sun NTUT

A Novel High Performance Substrate and the 
Processes Thereof

Yang, Chih Kuang., Chang, 
Cheng Yi Princo Corp.

An In-Depth Study on the Fabrication of 1055-1064 
nm Multi-Quantum-Well and Super-Lattice Laser 
Structures

H. C. Tseng, A. H. Wu, C. T. 
Wan, Y. K. Su, C. Hu, and S. 
Tsau

Industrial Technology 
Research Institute

Design for the Enhancement of Anti-vibration 
Characteristics of

Po-Shiang Chiou and Y.S. 
Chen

Department of 
Mechanical Engineering, 
Yuan-Ze University

Analysis of Promising Copper Wire Bonding in 
Assembly Consideration

Mu-Chun Wang, Zhen-
Ying Hsieh, Kuo-Shu 
Huang, Chuan-Hsi Liu, 
Chii-Ruey Lin

Ming-Hsin University of 
science and Technology
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Session 4
SPIL Session
13:30-17: 00, Wednesday, October 21, 2009

Room 504a

Chair: D.S. Jiang (SPIL, Taiwan)

Title Authors Affiliation Page

Flux Study for Ultra Fine Pitch Flip Chip Packages
Wen-Hao Lee, G. T. Lin, Chiang 
Cheng Chang, Jase Jiang and 
Carl Cheng

Siliconware Precision 
Industries Co., Ltd.

Film Type Solder Mask Evaluation for PKG Chun Hsien Fu, C. C. Chang, Carl 
Chen

Siliconware Precision 
Industries Co., Ltd.

Originality Method in Selecting High CTE Molding 
Underfill for Low profile Molded FCCSP

HuiMin Huang, ChinNan Lin, 
HoYi Tsai, YihJenn Jiang, Steve 
Chiu

Siliconware Precision 
Industries Co., Ltd.

Optimization of copper pillar bump design for fine 
pitch flip-chip packages

Meng Tsung Lee, Jung Pang 
Huang, G.T Lin, Y.H Lin, Yih Jenn 
Jiang, Steve Chiu, C.M Huang

Siliconware Precision 
Industries Co., Ltd.

Advanced Integrated Passive Device (IPD) Low Pass 
Filter Designs on WLCSP

Po-Hao Chang, Kevin Chiang, 
Jeng-Yuan Lai and Yu-Po Wang

Siliconware Precision 
Industries Co., Ltd.

Guarding Trace and Ground Via-hole Analysis for 
DDR Interface Designed in High-Speed Packages Robert Siliconware Precision 

Industries Co., Ltd.

STRESS EVALUATIONS IN MICRO BUMP 
STRUCTURES OF FCBGA

WAN YU HUANG, EASON CHEN, 
DON SAN JIANG AND YU PO 
WANG

Siliconware Precision 
Industries Co., Ltd.

Warpage and Stress Characteristic Analyses on 
wire-bond-S-FCCSP Structure

Vito Lin, Eason Chen, Don Son 
Jiang and Yu Po Wang

Siliconware Precision 
Industries Co., Ltd.

The Optimal DRIE Parameter for Bulk Micro-
Machining Process

Chun-An Huang, Jacky Chan, 
Ming-Hsuan Chen, Jen-Bin Hsu, 
Steve Chiu and C.M. Huang

Siliconware Precision 
Industries Co., Ltd.
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Session 5
Reliability & Electro-migration
10:00-12:10, Thursday, October 22, 2009

Room 501

Chair: Miyazaki Noriyuki (Kyoto University, Japan)

Chair: Charlie Lu (Altera, Taiwan)

Title Authors Affiliation Page

Bonding and electromigration of 30 microFm 
fine pitch micro-bump interconnection

Chau-Jie Zhan, Jing-Yao 
Chang, Tao-Chih Chang, 
Tsung-Fu Tsai

Industrial Technology 
Research Institute

Direct measurement of hot-spot temperature 
in flip-chip solder joints with Cu columns under 
current stressing using infrared microscopy

You-Chun Liang and Chih 
Chen

National Chiao Tung 
University, Department 
of Materials Science 
and Engineering

Investigation of Joule heating effect in various 
stages of failure in flip-chip solder joints under 
accelerated electromigration

Hsiang Yao Hsiao, Chih Chen 
and D. J. Yao

National Chiao Tung 
University

Effects of electromigration on grain rotation 
behavior of SnAg solders Han-wen Lin, Chih Chen National Chiao Tung 

University

Board-level reliability of coreless flip chip 
package under temperature cycling test

Tao-Chih Chang, Jin-Ye Juang, 
Chun-Chih Chuang, Chau-Jie 
Zhan, Yin-Po Hung, Tsung-Fu 
Yang, Wei Li, Su-Ching Chung, 
Hung-Jen Chang and Jung-
Hua Chou

Industrial Technology 
Research Institute

135 

139 

143 
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150 



Session 6
3D Interconnection
10:00-11:50, Thursday, October 22, 2009

Room 502

Chair: Charles Bauer (TechLead Corp., USA)

Chair: Sheng-Jye Hwang (National Cheng Kung University, Taiwan)

Title Authors Affiliation Page

Breakthroughs in chip embedding 
technologies leading to the emergence of 
further miniaturised system-in-packages

D. Manessis1, L.Boettcher2, A. 
Ostmann2, S. Karaszkiewicz2, 
and H. Reichl1

Microperipheric 
Research Center, 
Technical University of 
Berlin (TUB)

Stacking of Known Good Rebuilt Wafers 
without TSV

Dr Christian VAL Dr Pascal 
COUDERC 3DPLUS

Thermal mitigation using thermal through 
silicon via TTSV in 3-D ICs

Shiv Govind Singh and Chuan 
Seng Tan NTU, Singapore

A Novel Cu Plating Formula for Filling 
Through Silicon Vias (TSVs) 

Shao-Ping Shen,a Wei-Ping 
Dow,, Motonobu Kubo, Tohru 
Kamitamar, Eric Cheng, Jing-Yuan 
Lin, and Fu-Chiang Hsu

Department of 
Chemical Engineering, 
National Chung Hsing 
University,

  Outstanding PCB Thesis Award Winner

154 

158 

162 

166

 



Session 7
LED Thermal Solution
10:00-12:10, Thursday, October 22, 2009

Room 503

Chair: Seo Young Kim (KAIST, Korea)

Chair: Shung-Wen Kang (Tamkang University, Taiwan)

Title Authors Affiliation Page

THERMALMANAGEMENT IN HIGH 
PERFORMANCE ELECTRONICS BY 
USE OFHEAT PIPES AND VAPOR 
CHAMBERS, AND THE CHALLENGE 
OF GLOBAL WARMING AND 
ENVIRONMENT

M.Mochizuki, K.Mashiko, 
Y.Saito, and T. Nguyen

Fujikura Ltd.

AN INVESTIGATION OF THERMAL 
SPREADING DEVICE WITH THERMAL 
VIA IN HIGH POWER LEDS

1Kai-Shing Yang, 2Yu-Lieh 
Wu, 3Ing-Young Chen and 
4Chi-Chuan Wang 

1.  Department of Electro-Optical 
and Energy Engineering, MingDao 
University, Changhua, Taiwan 

2.  Department of Refrigeration, 
Air Conditioning and Energy 
Engineering, National Chin-Yi 
University of Technology, Taichung, 
Taiwan.

3.  Mechanical Engineering 
Department,National Yunlin 
University of Science and Technology, 
Yunlin, Taiwan

4.  Energy & Environment Research 
Laboratories, 
ITRI, Hsinchu, Taiwan 

High Brightness LED Assembly 
using DPC substrate and 
SuperMCPCB

Nick Wang (1), Allen Hsu 
(1), Andy Lim (1), Jerry Tan 
(1), Charles Lin (1)
Heinz Ru (2), Thompson 
Jiang (2) and David Liao (2)

Tong Hsing Electronic Industries, LTD.

The Thermal Analysis of Sequential 
LED Driven Mode Song-Bor Chiang ITRI EEL

The Stratified Thermal Modules for 
the LCD TV with LED Backlight

Song-Bor Chiang Kuo-
Hsiang Chien Chi-Chuan 
Wang

ITRI EEL
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Session 8
Green PCB & PCBA I
10:00-11:50, Thursday, October 22, 2009

Room 504a

Chair: Joseph Fjelstad (Verdant Electronics, USA)

Chair: Frank Bai (TPCA, Taiwan)

Title Authors Affiliation Page

Stretchable Circuit Board Technology and 
Application

Andreas Ostmann. 
Rene Vieroth*, Thomas 

LoumlFher*, Manuel 
Seckel*, and Herbert 

Reichl*

Fraunhofer IZM, Berlin

Influence of intermetallic compound on the 
stress distribution and fatigue life of halogen-
free printed circuit board assembly

Tao-Chih Chang, Hung-
Jen Chang, Chau-Jie 
Zhan, Jing-Yao Chang, Jia-
Wen Fan and Jung-Hua 
Chou

Industrial Technology 
Research Institute

Interfacial Reactions and Mechanism Properties 
between SAC405 and SACNG Lead-free Solders 
with Au/NiP/Cu substrates reflowed by CO2 laser

Shao-cheng Lo and Yee-
wen Yen

National Taiwan 
University of Science and 
Technology

Optimization of Solderability for 2.4GHz RF 
Printed-Circuit-Board Products

Mu-Chun Wang, Ting-Yu 
Yang, Zhen-Ying Hsieh, 
Hsin-Chia Yang, Chuan-
Hsi Liu, Chii-Ruey Lin

Ming-Hsin University of 
science and Technology

A Study to Stencil Printing Technology for Solder 
Bump Assembly

Mu-Chun Wang, Zhen-
Ying Hsieh, Kuo-Shu 
Huang, Chiao-Hao Tu, 
Shuang-Yuan Chen, 
Heng-Sheng Huang

Ming-Hsin University of 
science and Technology

  Outstanding PCB Thesis Award Winner
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Session 9
Nan Ya Plastics Session
10:00-12:10, Thursday, October 22, 2009

Room 504b

Chair: Joshua Chiang (Nan Ya Plastics Corp.)

Title Authors Affiliation Page

The Effects of CCL Compositions on Signal Loss For High 
Frequency Applications Peter Liang Nan Ya Plastics

The Introduction of High Heat Dissipation Material Lee Chien-Hsing Nan Ya Plastics

The Development Trend of Halogen-free Substrate Cores K.C. HUANG* AND K.L. 
SU** Nan Ya Plastics

Study of naphthalene epoxy resin for Low CTE copper clad 
laminate C.H.CHEN Nan Ya Plastics

A Novel Resin Composition for Low DK Copper Clad Laminate J.C. LU*, S.W. HSU** 
AND Y.T. HWANG*** Nan Ya Plastics

The High Perfomance Electrodeposited Copper Foil for next 
Generation

S.C. LIN*, C.C. HUANG** 
AND K.C. CHEN*** Nan Ya Plastics

High Reliable Medium Profile Copper Foil For Automobile PCB 
and IC Substrate

S.C. LIN*, C.C. TAI** AND 
K.C. CHEN*** Nan Ya Plastics
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Session 10
Advanced Packaging II
13:30-16:40, Thursday, October 22, 2009

Room 501

Chair: David Wang (ChipMOS, Taiwan)

Chair: Chuan-Seng Tan (Nanyang Technology University, Singapore)

Title Authors Affiliation Page

Effect of Passivation Opening Design on 
Electromigration Reliability Issue in Flip-Chip Solder 
Joints

Tzu Yu Chen, and Chih 
Chen NCTU

Aging Effects on Interfacial Reactions between 
Cu Addition on Sn-9Zn Lead-Free Solder and Au 
Substrate

Wei-kai Liou ,Yee-wen Yen* 
and Chien-Chung Jao

National Taiwan University 
of Science and Technology

The experimental measurement of wire sag of 
long wire bonds for 3-dimensional and multi-chip 
module packaging

Huang-Kuang Kung*, Jwo-
Ming Jou* and Hsiang-
Chen Hsu** 

*Professor, Institute of 
Mechatronic Engineering, 
Cheng Shiu University, 
Taiwan **Professor, 
Department of Mechanical 
and Automation 
Engineering, I-Shou 
University, Taiwan 

Low-Cost and High-Performance Front-End Module 
for WLAN

Jyh-Rong Lin, Yeung 
Yeung, Ruonan Wang, Bin 
Xin, Lydia Leung and Tom 
Chung

Hong Kong Applied Science 
and Technology Research 
Institute

Development of CRC Block on FPGA for Zigbee 
Standard

Rafidah Ahmad, Othman 
Sidek, Shukri Korakkottil 
Kunhi Mohd.

Collaborative 
MicroElectronic Design 
Excellence Centre (CEDEC)

Investigation of Parasitic Electromagnetic Radiation 
in Multilayer Packages and MCMs

Radosvet G. Arnaudov, 
Member IEEE, Slavi R. Baev, 
Student Member IEEE, 
Bojidar G. Avdjiiski

Raysat BG

234 

238 

241 

245 

249 
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Session 11
MEMS, Sensor & Microsystems Packaging
13:30-17:20, Thursday, October 22, 2009

Room 502

Chair: Hung-Yin Tsai (National Tsing Hua University, Taiwan)

Chair: Heinz Ru (Tong Hsing Electronic, Taiwan)

Title Authors Affiliation Page

Multi-scale Measurement of the change of 
the residual stress in a silicon chip during 
manufacturing from thin-film processing to 
packaging

Hiroki Kishi Ken Suzuki 
Hideo Miura Tohoku University

Issues in Path Toward Low Cost Three-Axis 
Accelerometer for Low-g Application

Jen-Yi Chen, L. P. Liao, H. 
T. Chien, C. S. Lin, and Y. 
W. Hsu

ITRI

MEMS Packaging IP and Market Status
C. E. Bauer, Ph.D., R. A. 
Fillion, H. J. Neuhaus, 
Ph.D.

TechLead Corporation

A CMOS-MEMS Single-chip Dual-axis Gyroscope Shih-Wei Lai and Jean-Fu 
Kiang National Taiwan University

An Optical Anti-Shake System with a Tremor 
Sensing Module and Compact linear Piezomotors

Ching-Chang Chen, Chien 
Li, Tai-Feng Wu

Industrial Technology 
Research Institute

Three-axis Accelerometer in CMOS MEMS Tsung-Chi Kuo and Jean-
Fu Kiang National Taiwan University

Micro focusing deformable mirror fabricated by 
combination with silicon based and nonsilicon 
based micromachining

Meng-Ju Lin

Department of 
Mechanical & Computer-
Aided Engineering, Feng 
Chia University

A Low-g Three-axis Accelerometer IC

Y. W. Hsu, H. T. Chien, C. 
S. Lin, L. P. Liao, J.Y. Chen, 
C.L. Hsiao, and Daniel 
Huang,

ITRI

A Study of Residual Stress Effects on CMOS-
MEMS Microphone Technology

Ming-Chih Yew, Chin-Wen 
Huang, Wei-Jr Lin, Jerry 
Wang, and Peter Chang

Industrial Technology 
Research Institute
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263 
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275 
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281 
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Session 12 
Advanced Cooling Technology I
13:30-17:20, Thursday, October 22, 2009

Room 503

Chair: Masataka Mochizuki (Fujikura Co.Ltd, Japan) 

Chair: Toshio Tomimura (Kumamoto University, Japan)

Title Authors Affiliation Page

Development of Thermal Spreading Technology 
Nowadays       

Shung-Wen Kang,
Meng-Chang Tsai,

Ming-Tai Weng,
Chao-Hsiang Hsu

Tamkang University, Taiwan

Evaporation Resistance Measurements with 
Visualization for Sintered Copper-Powder 
Evaporator in Operating Flat-Plate Heat Pipes

Shwin-Chung Wong, 
Jhan-Hong Liou, Chia-Wei 
Chang

National Tsing Hua University

Thermal Performance of a Vapor Chamber Heat 
Pipe with Diamond-Copper Composition Wick 
Structures

Ying-Tung Chen, Jr-Ming 
Miao, Dau-Yuan Ning, Te-
Feng Chu, Wei-En Chen

Department of Mechatronic, 
Energy and Aerospace 
Engineering, National 
Defense University

Investigation of the Polymer Wick Structure 
Applied to Loop Heat Pipe

Shen-Chun Wu Bing-Han 
Hsieh Chien-Chih Yeh 
Yau-Ming Chen

Chung Cheng Institute of 
Technology, National Defense 
University

Investigation of the Effect of Heat Leak in Loop 
Heat Pipes with Flat Evaporator

Shen-Chun Wu Jen-Chieh 
Peng Shih-Ru Lai Chien-
Chih Yeh Yau-Ming Chen

Chung Cheng Institute of 
Technology, National Defense 
University

Manufacture and Performance Test of the Sintered 
Miniature Loop Heat Pipe

Shen-Chun Wu Sheng-
Hao Chen Kai-Hung Wei 
Chien-Chih Yeh Yau-Ming 
Chen

Chung Cheng Institute of 
Technology, National Defense 
University

Mathematical Model of Heat and Mass Transfer in 
a Wick Structureof a Loop heat pipe

Fang-Chou Lin Chien-
Chih Yeh Shen-Chun Wu 
Yau-Ming Chen

Department of Mechanical 
Engineering National Taiwan 
University, Taipei, Taiwan

EFFECT OF ORIENTATION ON THE CONVECTIVE 
BOILING PERFORMANCE OF MICROCHANNEL 
HEAT SINK USING HFE-7100

*Kai-Shing Yang, +Yeau-
Ren Jeng, +Chun-Min 
Huang, and *Chi-Chuan 
Wang 

*Energy Environment 
Research Laboratories, ITRI, 
+Department of Mechanical 
Engineering, National Chung 
Cheng University

Vapor Chamber in High Performance Server Jung-Chang Wang, Teng-
Chieh Chen

National Taiwan Ocean 
University Department of 
Marine Engineering

293 

301 

305 

309 

313 

317 

321 

325 

329 



Session 13
Test, Quality, Inspection, Reliability Technology
13:30-17:00, Thursday, October 22, 2009

Room 504a

Chair: Akikazu Shibata (JPCA, Japan)

Chair: Kuan-Jung Chung (National Chunghua University of Education, Taiwan)

Title Speaker Affiliation Page

Quantitative Assessment of Slit Mura Defect in TFT-
LCDs Based on Chromaticity and Optical Density

Fu-Ming Tzu, Jung-Hua 
Chou

National Cheng Kung 
University

Experimental/numerical analysis of halogen-free 
printed circuit board assembly under board level 
drop test

Hung-Jen Chang, Chau-
Jie Zhan, Tao-Chih Chang, 
Jung-Hua Chou

National Cheng Kung 
University

Aftershock Effects on the Reliability of Electronic 
Components under Shock Test

Yu-Chun Huang and 
Yeong-shu Chen

Department of 
Mechanical Engineering, 
Yuan-Ze University

CPU Socket Warpage Measurement During Reflow 
Temperature Variation Using Shadow MoireacuteF Huang, Te-Chun Inventec Corporation

FAILURE ANALYSIS FOR ELECTRONIC DEVICES ON 
FLEXIBLE SUBSTRATE

*Shih-Ting Liu, Tao-Chi 
Liu, Ming-Lun Chang, 
King-Ting Chiang, Su-Ping 
Chiu, Jandel Lin　  
**Po-Yuan Lo, Pei-Wen Li

*Integrated Service 
Technology Inc.,
**Department of 
Electrical Engineering, 
National Central 
University

Electrical characterization of fine-pitch compliant 
bumps for chip-on-glass application

C. K. Lin, Chih Chen, Shyh-
Ming Chang, Chao-Chyun 
An, Hsiao Ting Lee

NCTU

Response Prediction and Verification for PCB with 
Package Due to Thermal and Random Vibration 
Coupling Effects

1. Bor-Tsuen Wang, 
2. Fu-Xiang Hsu, 
3. Chen-Hsiung Hung,
4. Yi-Shao Lai 
5. Chang-Lin Yeh 
6. Ying-Chih Li 

1.2.3. National Pingtung 
University of Science and 
Technology
4.5.6.ASE GROUP 
Kaohsiung Stress-
Reliability Lab

  Outstanding PCB Thesis Award Winner
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Session 14
Design, Modeling & Testing II
10:00-12:10, Friday, October 23, 2009

Room 501

Chair: Shyi-Ching, Liau (ITRI, Taiwan)

Chair: Wen Ren  Jong (Chung Yuan Christian University, Taiwan)

Title Authors Affiliation Page

Effect of UBM and BCB Layers on the 
Thermo-Mechanical Reliability of 
WLCSP

S. W. Ricky Lee, Y. S. Chan, F. Song, C. C. 
Jeffery Lo and T. Jiang

Hong Kong University of 
Science and Technology

Warpage Measurement and Design of 
wBGA Package under Thermal Loading

Chen-Yu Huang, Tsung-Da Li and 
Ming-Yi Tsai Chang Gung University 

Design and Simulation Study for 
Stacked IC Packages with Spacer 
Structure

Sheng-Tsai Wu and Ming-Che Hsieh Industrial Technology 
Research Institute

Designs of Temperature Loads on 
the Fatigue Life Analysis of Lead-Free 
Solder in IC Packages

W. R. Jong, H. C. Tsai, C. C. Lau Chung Yuan Christian 
University

Nonlinear Study of Large Deflection 
of Simply Supported Piezoelectric 
Layered-Plate under Initial Tension

Chun-Fu Chen John-Han Chen Chung0Hua University

361 

365 

369 

373 

377 



Session 15
Green Materials & Process I
10:00-12:10, Friday, October 23, 2009

Room 502

Chair: D.S. Liu (National Chung Cheng University, Taiwan)

Chair: Yu-Jung Huang (I-Shou University, Taiwan)

Title Authors Affiliation Page

Bump Shape Control on High Speed Copper 
Pillar Plating Process in Lead-Free Wafer Level 
Packaging

Stream Chung, Emile Kuo 
and Maggie Tseng

Cookson Electronics Ltd - 
Enthone

Effect of Micro-texture of Electroplated Copper 
Thin-Films on Their Mechanical and Electrical 
Reliability

Naokazu Murata Kinji 
Tamakawa Ken Suzuki 
Hideo Miura

Tohoku University

TEM observation of porous structure: a product of 
NiV UBM consumption failure mechanism M.Y. Tsai Y.L. Lin C.R. Kao National Taiwan University

Electrochemical corrosion behavior of Pb-free 
solders for die attachment

Chi-Hang Tsai and Jenn-
Ming Song

National Dong Hwa 
University

381 

385 

389 

393

 



Session 16
Novel Thermal Materials
10:00-12:10, Friday, October 23, 2009

Room 503

Chair: Jenn-Ming Song (National Dong Hwa University, Taiwan)

Chair: Ming-Tzer Lin (National Chung Hsing University, Taiwan)

Title Authors Affiliation Page

Thermal Management of Liquid-Cooled Cold 
Plates for Multiple Heat Sources in a Humanoid 
Robot

Seo Young Kim Jae Young 
Choi Kyudae Hwang Sarng 
Woo Karng

Korea Institute of Science 
and Technology

Large-Scale Preparation of Ternary BiSbTe Films 
with Enhanced Thermoelectric Properties Using 
DC Magnetron Sputtering

Wei-Chuan Fang, Min-
Sheng Leu

Industrial Technology 
Research Institute

Thermal characterization of high thermal 
conductive carbon fiber and graphite reinforced 
aluminum composites

Chih- Jong Chang, Chih-
Hao Chang , Jen-Dong 
Hwang

ITRI

High-power-used thermal gel degradation 
evaluation on board-level HFCBGA subjected to 
reliability tests

Tong Hong Wang, Hsuan-
Yu Chen, Chang-Chi Lee, 
Yi-Shao Lai

Advanced 
Semiconductor 
Engineering, Inc.

Preparation And Characterization Of Nano-
Inorganic Materials Coated Multi-Walled Carbon 
Nanotubes / Epoxy Composites For Thermal 
Interface Materials

Chih-Chun Teng1, Chen-
Chi M. Ma*1, Shin-Yi 
Yang1, Yen-Wei Huang1,
Kuo-Chan Chiou2, Tzong-
Ming Lee2, Wei-Syuan 
He3, Jen-Chi Chiang3

1.  Dept. of Chemical 
Engineering, National 
Tsing Hua University, 
Taiwan

2.  Material and Chemical 
Research Laboratories, 
Industrial Technology 
Research Institute, 
Taiwan.

3.  Dept. of Chemical and 
materials Engineering, 
Ta Hwa Institute of 
Technology
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Session 17
Green Materials & Assembly I
10:00-11:50, Friday, October 23, 2009

Room 504a

Chair: Jeffrey Lee (Integrated Service Technology (IST), Taiwan)

Chair: K.M. (UMC, Taiwan) 

Title Authors Affiliation Page

Impact of Surface Treatment on High Frequency 
Signal Loss Characteristics

R. Massey, A. Zee, H. 
Reischer

Atotech Deutschland 
GmbH

Base material consideration for high speed 
printed circuit boards Eric Liao Annie Liu Taiwan Union 

Technology Corporation
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Session 18
Green PCB & PCBA II
10:00-12:10, Friday, October 23, 2009

Room 504b

Chair: Atsushi Okuno (SANYU REC CO,. LTD, Japan)

Chair: Sheng-Ho Huang (ITRI, Taiwan

Title Authors Affiliation Page

Image Transfer Solutions for Future Demand

Toru Takahashi L C Chen

DuPont Japan Kabushiki 
Kaisha

The Evaluation of Assembly Process for Package 
on Package Components

*Jay CY Huang, K. C. Li, 
J.L. Ku, Andrew Lee 

*National Taipei University 
of Technology
Process Technology 
Enabling and Materials 
Characterization Div. 
Wistron Corp.

Time dependent plastic deformation behavior 
of interfacial intermetallic compounds in solder 
joints

Chien-Wei Su, Jenn-Ming 
Song, Bo-Rong Huang*, 
Yi-Shao Lai and Ying-Ta 
Chiu

National Dong Hwa 
University

Effect of minor alloying additions on the BIT 
reliability of SnAgCu solder joints

Yao-Ren Liu1, Jenn-
Ming Song, Yi-Shao 
Lai and Ying-Ta Chiu 
National Dong Hwa 
University, Taiwan

National Dong Hwa 
University, Taiwan

Comparative Study of Au/Pd/NiP Surface Finish in 
Eutectic PbSn and Sn3Ag0.5Cu Soldering Systems

S. P. Peng, Dennis Lin, C. 
E. Ho Yuan Ze University

  Outstanding PCB Thesis Award Winner
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Session 19
Design, Modeling & Testing III
13:30-17:20, Friday, October 23, 2009

Room 501

Chair: K. N. Chen (Tungnan University, Taiwan)

Chair: Ben-Je Lwo (Chung Cheng Institute of Technology, Taiwan)

Title Authors A�liation Page

The Correlation Investigation between Cyclic 
Bending and Thermal Cycle Testing in CSP 
Package on Board

Graver Chuan-Chun 
Chang*, Chi-Ko Yu, Tina 
Shao, Cherie Chen, 
Je�rey Lee

IST-Integrated Service 
Technology

Experimental Investigation and Finite Element 
Analysis of Bump Wafer Probing

Hao-Yuan Chang, Wen-
Fung Pan, Meng-Kai. 
Shih, Yi-Shao Lai

Advanced Semiconductor 
Engineering, Inc.

Improved Ball-on-Elastic-Pad and Ball-on-Hole 
Tests for Silicon Die Strength P.S. Huang and M.Y. Tsai＊

Department of Mechanical 
Engineering, Chang Gung 
University

Development of Wafer Probe Testing Method and 
FEM Simulation Model

D. S. Liu, C. M. Chang and 
F. M. Zheng, John Liu, S. 
C. Ho and H.Y. Tsai

National Chung Cheng 
University

E�ect of Solder Pad Opening Size and Various 
Pad Metallization Substrates on Sn-Ag-Cu Solder 
Joint under High Speed Shear Test

D. S. LIU, C. L. HSU, C. Y. 
KUO, C. Y. Lin, G. S. Shen, 
and Y. R. Chen

National Chung Cheng 
University, Department of 
Mechanical Engineering

Optimum Design of Contact Springs Used in 
Registered Jack Connectors

Kun-Nan Chen*, Chia-
Lin Wu and Hsien-Chie 
Cheng

Department of Mechanical 
Engineering, Tungnan 
University

Failure Mode Evolution of WLCSP on Board by 
Dynamic Bend Method

Chi-Ko Yu*, Yao-Ren Liu, 
Graver Chang, Tina Shao, 
Cherie Chen, Je�rey Lee, 
Jenn-Ming Song

IST-Integrated Service 
Technology

Reliability and Parametric Study on Chip Scale 
Package Under Board-Level Drop Test

Masafumi Sano, Chan-
Yen Chou, Tuan-Yu Hung, 
Shin-Yueh Yang, Chao-
Jen Huang, and Kuo-
Ning Chiang

National Tsing Hua 
University

Interfacial Toughness Evaluation of SAC305 
Solder Bump with Pendulum Impact Test F.C. Tai, J.G. Duh National Tsing-Hua 

Iniversity
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Session 20 
Green Materials & Process II
13:30-17:00, Friday, October 23, 2009

Room 502

Chair: M.Y. Tsai (Chang Gung University, Taiwan)

Chair: Ming-Kaan,Liang (ITRI, Taiwan)

Title Authors Affiliation Page

High Reliability Encapsulant Liquid Resin for 
SIP ~The Simultaneous Process of Over Mold 
and Underfill

Koishiro Nagai Yuki 
Ishikawa Atsushi Okuno Sanyu rec co.,ltd.

Implementation and Characterization of 
a Tunable Quality Factor Micromachined 
Inductor

Yu-Che Huang, Ben-Hwa 
Jang, and Weileun Fang

National Tsing Hua 
University

Nanotechnology for Lead-Free PWB Final 
Finishes with the Organic Metal Jim Kenny Cookson

Carbon Nano Tubes Grown on Glass Substrate 
with Different Interface Layer

Shang-Chou Chang, To-
Sing Li, Tien-Chai Lin and 
Jian-Hua Lee

Department of Electrical 
Engineering, Kun Shan 
University

Development of UV Stable LED Encapsulants

Chih-Hau Lin, Hsun-Tien 
Li, Shu-Chen Huang, 
Chia-Wen Hsu, Kai-Chi 
Chen, Wen-Bin Chen

Industrial Technology 
Research Institute

Reliability of 20μm - pitch NCF type COF 
package with compliant-bump

Yu-Min Lin*, Su-Tsai Lu, 
Tai-Hong Chen

Industrial Technology 
Research Institute
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Session 21
Advanced Cooling Technology II
13:30-16:00, Friday, October 23, 2009

Room 503

Chair: Chien-Yuh Yang (National Central University, Taiwan)

Chair: R.M. Tan (ITRI, Taiwan)

Title Authors Affiliation Page

Performance Tests on a Novel Vapor Chamber Kuo-Chun Hsieh Shwin-
Chung Wong,

National Tsing Hua 
University

Thermal Design Strategy of Server and Storage 
Products for 1U and 2U System

Brant Chang Clay Hsiao 
Ping Chi Hung C.T. Wang USI

Effect of surface roughnesses of silicon dies 
and copper heat spreaders to the thermal 
performance of HFCBGAs

Tong Hong Wang, Sara 
N. Paisner, Chang-Chi 
Lee, Susan Chen, Yi-Shao 
Lai

Advanced 
Semiconductor 
Engineering, Inc.

Thermal Simulation and Design of GaAs HBTs

Chung-Yen Hsu*, Sheng-
Liang Kuo, Chun-Kai Liu, 
Yu-Lin Chao, Ming-Ji Dai, 
Y.C. Wang, C.K. Lin, W. 
K. Wang, S.J. Li, Jericho 
Chen

Industrial Technology 
Research Institute

INVESTIGATION OF THERMALLY CONDUCTIVE 
CERAMIC SUBSTRATES FOR HIGH-POWER LED 
APPLICATION

*S.C. Lin, *R-F. Huang 
,and *C.H. Chiu  
*S.C. Lin and *C.H. Chiu
**R-F. Huang 

*Institute of Mechanic 
and Electronic 
Engineering, National 
Formosa University, 
Taiwan
**Holy Stone Enterprise, 
Co., Ltd., Taiwan
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Session 22 
Green Materials & Assembly II
13:30-16:40, Friday, October 23, 2009

Room 504a

Chair: Jeffrey Lee (Integrated Service Technology (IST), Taiwan)

Chair: Tzong-Ming Lee (ITRI, Taiwan)

Title Authors Affiliation Page

iNEMI HFR-Free Leadership Program

Stephen Tisdale, Dr. 
Robert. C. Pfahl, and Dr. 

Haley Fu

International Electronics 
Manufacturing Initiative 
(iNEMI)

Evaluating the Efficiency of Current Reverse 
Method to Solder Joints

W. H. Wu and C. E. Ho Yuan Ze University

Fine pitch BGA solder joint split in SMT 
process

Chun-Chi Chiu Yun-Tsung 
Li Hsun-Fa Li Chuei-Tang 
Wang

Universal Scientific 
Industrial Co., Ltd.

Interfacial reactions of Sn-0.7Cu、Sn-9Zn 
and Sn-58Bi Lead-free Solders with the Au/
Ni/SUS304 Substrate

Kuen-da Chen and Yee-
wen Yen

National Taiwan University 
of Technology

Application of UV-LEDs to Printed Circuit 
Board Process

Chen-Kang Huang Jeng-
Gang Sung National Taiwan University

Failure analysis of DIMM hole solder void in 
Lead free process used OSP coated PCB

Tang Hai Roger Liao Ricky 
Wang Inventec Corporation

Optimizing Solder Paste Printing for Large 
and Small Components

Shoukai Zhang, Huawei 
Technology, China 
Xiaodong Jiang, Alcatel-
Lucent Shanghai Bell, 
China Dr. Rita Mohanty, 
Speedline, USA Dr. 
Runsheng Mao, Indium, 
USA Chuan Xia, Cisco, 
Hong Kong Desmond 
Teoh, Celestica, China 
Jeffery Lee, IST, Taiwan Dr. 
Jim Arnold, Dr. Haley Fu, 
International Electronics 
Manufacturing Initiative 
iNEMI

International Electronics 
Manufacturing Initiative 
(iNEMI)

  Outstanding PCB Thesis Award Winner
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Session 23
 PTH & Metal Finishing
13:30-16:00, Friday, October 23, 2009
Room 504b
Chair: Jay Huang (National Taipei University of Technology)
Chair: John Liu (Board Tek Electronics Corp., Taiwan)

Title Authors Affiliation Page

The study of the Stability of Pd/PVP Nanoparticles 
added with Phosphoric Acid and the Activity to 
Electroless Cu Deposition

Erin P.Y. Chou, Yung-
Yun Wang and Chi-
Chao Wan

Department of 
Chemical Engineering 
Hsin Hua University

Effect of Electroless Palladium Immersion Gold 
Deposit Properties on Gold Wire Bonding

Dennis K. W. Yee S. L. 
Leung Martin Bayes

DOW Electronic 
Materials

Horizontal Systems: Leading Technology for Next 
Generation HDI Production

Stephen Kenny 
Tafadzwa Magaya Atotech

Reliability test and IMC investigation of lead and 
lead free solder joints on different surface finish 
processes

Yun Peng Ho, Jen 
Tsung Luo, Arthur 
Chen

ATOTECH Taiwan 
Limited

  Outstanding PCB Thesis Award Winner
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POSTER SESSION
14:30-16:30, Thursday, October 22, 2009

5F, Taipei Nangang Exhibition Hall 

Title Authors Affiliation Page

An Efficient Metrology to Sense Micro-metal 
Contamination in Fine-Pitch Package

1. Mu-Chun Wang 2. Hsiang-
Lin Yang 3. Zhen-Ying Hsieh 
4. Chen-Nan Lin 5. Chung-
Ming Chu 6. Shou-Kong Fan

Ming-Hsin University of science and 
Technology

Influence of Plastic Assembly Yield with Molding 
Technology

Mu-Chun Wang, Kuo-Shu 
Huang, Zhen-Ying Hsieh, 
Hsiang-Lin Yang, Shuang-
Yuan Chen, Shou-Kong Fan

Ming-Hsin University of science and 
Technology

Efficiency Analysis of Electroplating Gold Bump in 
Assembly

Mu-Chun Wang, Kuo-Shu 
Huang, Zhen-Ying Hsieh, 
Chiao-Hao Tu, Shuang-Yuan 
Chen, Heng-Sheng Huang

Ming-Hsin University of science and 
Technology

Size and substrate effects upon undercooling of 
Pb-free solders

Yu-chih Huang, Kuang-
siang Wu and Sinn-wen 
Chen

National Tsing Hua University

The Impact Investigation of CSP IC Packaging on 
Halogen-free Board Level Performance

Chi-Ko Yu*, Graver Chang, 
Tina Shao, Cherie Chen, 
Jeffrey Lee

IST-Integrated Service Technology

Explore the impact of improvement that the 
Polyimide Adhesive residue 
on QFN Package.

Kent-ting liu

National Kaohsiung University of 
Applied Sciences Department of 
Chemical and Materials 
Engineering Taiwan

Anti-wetting trench of nozzle plate for piezoelectric 
actuating dispenser

Chun-Fu Lu, Wen-Chieh Liu, 
Chun-Jung Chen , Chien-
Chung Fu

ITRI

The structure of the carbon foam derived from 
meophase coal-tar pitch

Hsien-Lin Hu1, Jen-Dong 
Hwang 1, and Tse-Hao Ko2 .

1.  Materials and Chemical Research 
Laboratory, Industrial Technology 
Research Institute, Hsinchu 
Taiwan, R. O.C.

2.  Department of material sciences 
and Engineering, Feng Chia 
University, Taichung, Taiwan, R. O. 
C

High-Frequency Characterization of Direct Plated 
Copper Metallized Substrate and Its Application on 
Microwave Circuit

Chien-Cheng Wei, Chin-
Ta Fan, Ta-Hsiang Chang, 
Ming-Kuen Chiu and Shao-
Pin Ru

Tong Hsing Electronic Industries, 
LTD

A Comparison Study of High-Frequency 
Performance between Ball Bond and Ribbon Bond

Chien-Cheng Wei, Chin-
Ta Fan, Ta-Hsiang Chang, 
Ming-Kuen Chiu and Shao-
Pin Ru

Tong Hsing Electronic Industries, 
LTD

Numerical and Experimental Study of Thermal 
Management on HB LED Devices

Shao-Shu Chu, Carlos 
Fernando Moreira Selva, 
Yuen-Ting Wang

Kun Shan University

Temperature Effects on Electrical Characterization 
of High Dielectric Constant Substrates

Shur-Fen Liu, Meng-Huei 
Chen, Yun-Tien Chen

Material and Chemical Research 
Laboratories
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Title Authors A�liation Page

The development of high frequency induction 
heating embedded coil

Jung-Tang Huang Po-An Lin 
Po-Chih Chang Po-Chin Lin

Institute of Mechatronic 
Engineering , National Taipei 
University of Technology

Floor Plan Design for 3D Multi-Layer Substrat Ching-Mai Ko, Yu-Jung 
Huang, and Shen-Li Fu I-Shou University

A New Method for Measuring Characteristic 
Impedances of CMOS Interconnect Transmission 
Lines

Chien-Chang Huang, Ming-
Yu Chang-Chien, and Yuan-
Hong Lin

Yuan Ze University

Design and Fabrication of Passive Components 
Using TF-IPD Technology

Tsaitzu Lee , Yo-Shen Lin , 
Chiajiun Chen

Touch Micro-system Technology 
Corp.

MLP/BP-based MIMO DFEs for Distorted 16-QAM 
Signal Recovery in Severe ISI Channels with ACI 
Disturbances

Terng-Ren Hsu, Terng-Yin 
Hsu, Lin-Jin Wu, and Zong-
Cheng Ou

Chung Hua University

TCT Die Crack Study for 40 nm Lead Free Flip Chip 
Packaging K. M. Chen UMC

A novel LED driving circuits development for 
decorative lighting system energy saving

L. C. Chang., D. S. Lee ., P. H. 
Chen

National Taipei University of 
Technology

Design Optimization and Analysis of a Novel Ag-
Nanowire/Polymer-based

Hsien-Chie Cheng, Kun-Yu 
Hsieh, Yung-Yu Hsu, and 
Ruoh-Huey Uang

Feng Chia University
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Additional Papers:  

 

Semiconductor Component Qualification  Mei-Ling Wu, Michael Pecht  

Mechanism of Pore Formation in Solid 
P. S. Wei, S. Y. Hsiao 

Optimization Design of Cup-Shaped Copper  

Heat Spreaders for High-Power  

InGaN/Sapphire LEDS 

Ching-Bei Lin, Ray-Hua Horng, Yu-Li Tsai,  

Dong-Sing Wuu, Heng-I Lin 

 Estimation Design of MEMS-based Inertial Navigation  

Systems with Noise Coupling Input Saturation: Robust  

Approach 

Yung-Yue Chen, Shyang-Jye 

Chang, Yung-Hsiang Chen
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