2011 International Symposium on
Advanced Packaging Materials

(APM 2011)

Xiamen, China
25 — 28 October 2011

‘C IE E E IEEE Catalog Number: CFP11MPP-PRT
° ISBN: 978-1-4673-0148-0



Contents

Plenary Reports

PR Tailoring the electronic structure of graphene for catalytic and nanoelectronic applications
............................................................ Federico Calle-Vallejo and Juan Maria Garcia-Lastra 1

A. Nano-functional Materials, Nano Devices and Emerging Materials

Al Extraction of Electrical Model For CBGA500............ Xie Wenjun, Cao Yusheng,Yao Quanbin 7
A2 Low Alpha Green Molding Compound Development for CMOS 90 LQFP Automotive Products
............................................................... J.M. Liu, Yuan Yuan, Junhua Luo, Jinzhong Yao 11
A4 Synthesis and Magnetic Properties of Ni-Zn Ferrite @polyaniline/Epoxy Composites for Embedded

Inductor Applications..........ccoviiiiiiiiii i Zhu Pengli, Wu Yanmin, Sun Rong 16
A5  Magnetic Properties of Ni0.4Zn0.6Fe204 Synthesized by the Polyol Method and its Epoxy
L070]17] 010 1S] | (1 Yanmin Wu, Pengli Zhu, Rong Sun 20

A6 Thermal Conductivity and Microhardness of MWCNTs/Copper Nanocomposites
.................................................................. L.S. Xu, X.H. Chen, X.J. Liu, Y. Yu, Y.R. Wu 26
A7 An Optical Glucose Biosensor Fabricated by Encapsulating Glucose Oxidase in Silica Gel via Sol-Gel
method.......cocvvvii i Shuxian Chen, Zhaoxian Xiong, Helan Ye and Xiaopeng Dong 31
A8 Magneto-Electric Effect of KNN-Ni Composites

.............. Qingjun Lu, Hao Xue, Zhan Shi, Zhaoxian Xiong,Peng Hu, Zhibin Zheng, Xiaopeng Xiao 35
A9  Photoluminescence Properties of BaxSryLizSiO4:Ce3+, Mn2+  Phosphors for NUV-LED
Lighting.......cooiiii e, Yisen Lin, Zhaoxian Xiong, Liging Hong, Hao Xue, La Chen 39
Al10 BaTiO3 Piezoelectric Microfiber Composites for Mechanical Energy Harvesting
................................. Peng Hu, Zhaoxian Xiong, Hao Xue, Jie Pan, Qingjun Lu, Xiaopeng Xiao 43
All Electrodeposition of Co-Ni Nanostructures

................... Bai Han, Dongyan Ding, Yanting Zhou, Yanping He, Yuzhao Liu, Ming Li, Dali Mao 47
Al12 Preparation and Dielectric Properties of CaCu3Ti4012-(NaBi)0.5Cu3Ti4012 Composites
.............................................................. Rong Yu, La Chen, Hao Xue and Zhaoxian Xiong 52
Al13 A Study of junction temperature testing method in GaAs PHEMT
................................................................................. Xiao Hong, Yun Huang, Shajin Li 56
Al4 Processing Technology of Embedded Thin-Film Resistor Materials
................................................. Lifei Lai, Rong Sun,Tao Zhao, XiaoLiang Zeng ,ShuHui YU 60
Al15 Development of Composite Plate for Microwave Antenna

............................................... Yixiang Cai, Zhaoxian Xiong*, Guofeng Zhang, Baigiang You 66
A16 Failure analysis Of LEDS.............cccovveiiieieninnnn. Lu Guoguang, Yang Shaohuaa, Lei Zhifeng 69
Al18 Investigation of accelerated surface oxidation of Sn-3.5Ag-0.5Cu solder particles by TEM and
STEM

...Xin Luo, Wenhui Du, Xiuzhen Lu, Toshikazu Yamaguchi, Jackson Gavin, Li lei Ye, and Johan Liu 73



A20 Studies of the degradation mechanisms in high power diode lasers
......................................................................... Lu Guoguang, Huang Yun, Lei Zhifeng 80
A23 MECHANICAL STRETCHING BEHAVIOR SIMULATION OF SWCNT AND SWCNT-NI
....................................................................... Hengyou Liao , Fulong Zhu, Sheng Liu 85
A24 Nano copper conductive ink for RFID application...... Jian Li, Bing An, Jian Qin, Yiping Wu 91
A25 20 Gigahertz Noise Suppressor Based on Ferromagnetic Nanowire Arrays
............................................................ Yangiu Li, Zheng Chen, Liangliang Li, James Cai 94
A26 Optical simulation analysis of high power LED package structure
................................................................................ Yinong Liu, Yiping Wu, Bing An 99
A28 Study on thermal conductive adhesives for high-power LEDs packaging
.................................................... Mingxiang Chen, Tianming Xu, Sheng Liu, C. P. Wong 104
A29 Analysis of Reconfigurable Antenna with K and Ku Wave Bands Based on RF Switch
............................................................. Tian Wenchao , Cao Yanrong, Wang Hongming 109
A30 Synthesis of Agglomerate-Free YAG: Ce3+ Phosphors by Co-Precipitation and Low Temperature
Spray PYrolysis. .. .....oooveiiie e Shengxia Gao, Yibin Chen, Renjie Zeng 112

B. Advanced Packages and Interconnections

B1 A Study of Solder Joint Degradation and Detection Using RF Impedance Analysis
................................................................................ Bin Yao, Yudong Lu, Ming Wan 117
B2 Influence of Reflow Atmosphere on SAC305 Solder Joints........................ Yanting Zhou,

Dongyan Ding, Bai Han, Yunhong Yu, Xulin Sun, Henri Chevrel, Hua Ying, Ming Li, Dali Mao 122
B3 Electromagnetic induced heating for rapid thermal cycling of single SnAgCu solder joint in double
SUDSEIateS. ...v e v Jibing Chen, Bing An, Cong Li, Wei Guo, Yiping Wu 129
B4 Stress simulation for 2N gold wires and evaluation on the stitch bond shapes
......................................................................... Weidong Huang, Denis Bai, Andy Luo 134
B5 Annealing Effect and Crystallization Characteristics of Copper Wire Bonding on Pre-Plated
Leadframe..........ccooevveineiininninnnnn. Bing An, Lan Ding, Techun Wang, Tailieh Lu, Yiping Wu 141
B6 The Effect of Palladium Addition to the 63Sn37Pb Solder on the Process of the CCGA Package
............................................... Yingzhuo Huang, Pengrong Lin, Yusheng Cao, Quanbin Yao 145
B7 Finite Element Simulation of Thermal Properties of 40Si-Al Alloys for Electronics Packaging
................................................................. Shen Wei, Pu Yu-ping, Zhao Peng, Zhu Li-ran 149
B8 Low cycle creep-fatigue behaviors of Sn-4Ag/Cu solder joints
...................................................................................... Q. K. Zhangand Z. F. Zhang 154
B9 Effect of deposit microstructure on the reflow discoloration of electroplating pure tin
........................... Honggi Sun, Jiangyan Sun, Dongyan Ding, Chun Chen, Ming Li, Yanfeng He 158
B10 Static analysis of a large-displacement low-voltage micro actuator
............................................................................... Wenchao Tian, Hongming Wang 163
B11 The research of relationship between the void of DBC and the temperature distribution
.................................... Lv Xiaofei, Zheng Libing, Kong Xiangdong, Jin Pengyun, and Han Li 168
B12 The Effect of Thermal Stress on High Density Packaging Integrated Circuits



...................................................................... Bin Yao, Ping Lai, Jian Liu, Xiaosi Liang .
B13 The Popcorn Effect of Lead and Lead-free Mixed Assembly Process in High Density
PACKAGES. .. et Xiao Hong, Ping Lai
B14 IMC’s growth behavior and the characterization of its size during isothermal aging
............................................................................ Yang Sijia, Yang Xiaohua, Li Xiaoyan
B15 Shear Strength and Interfacial Microstructures of Low-Ag SAC/Cu and SAC-Bi-Ni/Cu
JOINES. e Yang Liu, Fenglian Sun*, Pengfei Zou
B16 A Novel Photoresist Stripper for Bumping Technology..... Libbert Peng, Bing Liu, Justan Sun
B17 The Kinetics of Interfacial Interaction between Eutectic Sn9Zn Solder and Nickel Plating
.............................................................................. Yao-Ling Kuo and Kwang-Lung Lin
B18 A Comparison of Two Board Level Mechanical Tests----Drop Impact and Vibration Shock
..................................... LIU Yang, SUN Fenglian, ZHANG Hongwu, ZHOU Zhen, QIN Yong
B19 Effect of Hygro-thermo-Mechanical Stress on Reliability of Stacked Die Package
........................................................................... Wenmin Zhu, Ping Lai, Shaohua Yang
B20 Synthesis and Low-temperature Sintering of Tin-doped Silver Nanoparticles
.............................................................................. Yujun Zhang, Hui Yu, Liangliang Li
B21 Study on Interface of Pd-plated Cu Wire Stitch Bonding
............................................................ Xingjie Liu, Techun Wang, Yugi Cong, Jiaji Wang
B22 Investigations of Fluxless Flip-chip Bonding Using Vacuum Ultraviolet and Formic Acid
Surface Treatment..............N. Unami, H. Noma, K. Sakuma, A. Shigetou, S. Shoji , and J. Mizuno
B23 The Re-Evaluation of Mechanical Properties of Wire Bonding

......... Azman Jalara, Muhammad Nubli Zulkiflia, Norinsan Kamil Othmanb and Shahrum Abdullah
B24 Characterization of Al/Cu/W Bond Pad Micro-corrosion

....... Guo-Liang Gong, Li Li, Wei Liu, Mei-Jiang Song, Xue-Song Xu, De-Hong Ye, Jin-Zhong Yao
B25 Investigation of BGA Crack Issue in Normal Production Line
.................................................................. Y. Tao, Y.P. Wu, B. Y. Wu, M.Cai
B26 Geometrical Size Effect on Interfacial Diffusion of Solder Joint
.................................................................. Xiaomei Sun, Fenglian Sun*, Yang Liu
B27 Study on soldering flux used for Sn-0.7Cu welding wire

....................................... Cuiping Wang , Jian Wang, Liang Chen,Yuechan Li, Xingjun Liu
B28 Characteristics of a New Non-rosin, Lead-free Solder Paste Activity System
........................................... Cuiping Wang, Jian Wang, Juan Wang, Liang Chen, Xingjun Liu
B29 Shear Creep Behavior of Sn-3Ag-0.5Cu Solder Bumps in Ball Grid Array
.......................................................... Bing An, Guogiang Gu, Wenfei Zhang, Yiping Wu
B30 Investigation on cracked inductors based on finite element analysis
........................................ Miao Cai, Daoguo Yang, Yuan Tao, Cassie Su, Boyi Wu, Zaifu Cui
B31 Effect of Ni on the morphology of IMC and Mechanical Properties of SAC-Bi-Ni/Cu Joints
......................................................................... Pengfei Zou, Fenglian Sun* Yang Liu

172

Plastic
176

180
Solder
186
190
193
199
204
209
213
Vapor
220
226
234
239
242
246
250
257

262

267

B32 Failure Process of Solder Joint under Mechanical Vibration based on a Real-Time Data Acquisition

Method..........ccoooiiii i Hongwu Zhang, Fenglian Sun*, Yang Liu, Zhen Zhou, Yong Qin
B34 Board Level Thermal Reliability Modeling of POP Assembling

272



........................... Chen Liu, Yuanming Xiao, Mingchun Zhang, Lingfeng Shi and Zhanwu Huang 275
B35 Comparative Study on Interfacial Reactions between Sn-3.5Ag, Sn-3.0Ag-0.5Cu Solder Balls and
ENEPIG Pad after Multiple Reflows.............ccooiiiiiiiiiinn s F. Yang, L. W. Liu, M. L. Huang 280
B36 Multipurpose quick 3D packaging process

.............................. Zhao Yongrui, Ma hongbo, Bi Minglu, Huang Zhanwu, Jia Jun, Lai Xinquan 287
B37 A Comparison of Copper Sulfate and Methanesulfonate Electrolytes in the Copper

Plating Process for Through Silicon Via Metallization................. H. L. Henry Wu, S. W. Ricky Lee 291
B38 Effect of surface finish (OSP and ENEPIG) on failure mechanism induced by electromigration in
Sn-3.0Ag-0.5Cu flip chip solder interconnect

.................................................... Mingliang Huang, Leida Chen, Shaoming Zhou, Song Ye 297
B39 Influence of multiple reflows and thermal shock on interfacial IMC of solder joints between
Sn0.3Ag0.7Cu solder/pads(HASL,OSP, electrolytic Ni/Au and ENIG PCB finishes)
.............................................................. Guogiang Wei, Daojun Luo, Lei Shi, Guanghui He 302
B40 Effect of Ti on Wettability and Interface Reaction of Sn0.7Cu Lead-free Solder
................................................... Guogiang Wei, Daojun Luo, Hongyong Gao, Guanghui He 308
B41 Electromigration behavior of Cu-core/Sn-shell solder joints
.................................................................................. Wenkai Mu, Wei Zhou, Ping Wu 313
B42 Design and Fabrication of Cu-TSV Free-standing Specimen for Uniaxial Micro-tensile Test
..................... Junyi Li, Hong Wang, Huiying Wang, Zhengjie Zhang, Ping Cheng and Guifu Ding 318
B43  An Investigation of the Influence of Intermetallic Compounds on Compressive Creep of
SAC305/Copper Solder Joints by Modeling

............................................. Zhiwen Chen, Bing An, Yiping Wu, Changging Liu, Rob Parkin 322

C. Underfill, Adhesives and high density substrates/board

Cl Influence of Substrate on Electrical Conductivity of Isotropic Conductive Adhesive
................................... Zhili Hu, Wenhui Du, Cong Yue, Lilei Ye, Zhichao Yuan and Johan Liu 330
C2 Experimental Studies of Non-Fickian Moisture Diffusion in Plastic Packages
....................................................................................... Shaohua Yang, Hailong Liu 336
C3 Evaluations of Low Temperature Bonding Using Au Sub-micron Particles for Wafer Level MEMS
Packaging........ccocoovviiiii i S. Ito, T. Ogashiwa, Y. Kanehira, H. Ishida, S. Shoji, J. Mizuno 342
C4 Study on Reliability of Room Temperature Vulcanization Silicone Rubber and Conductive Composite
Silicone Rubber Reinforced by Silica

............................................ Mengke Zhao, Zhidong Xia, Yongxin Zhu, Xiaohei Liu, Fu Guo 348
C5 A New Package Structure with Power Stacked-die Multi-row Lead and process flow
................................................................................ Shunan Qiu, Fei Zong, Tian Jiang 354
C7 Effect of Gate Bias on ESD Characteristics in NMOS Device

.................................................. Yujuan HE, Yunfei EN, Hongwei LUO, Qingzhong XIAO 360
C10 Adhesion evaluation of the heat resistant pressure sensitive adhesives at elevated temperatures for
MEMS gyroscope testing

.......................................... Jarmo Kemppainen, Toni T. Mattila, and Mervi Paulasto-Krockel 363



C12 Die backside Stress modification by coating of Si3N4 or AIN layers
............................................... J. Liao, S. H. Liu, Y. T. Yu, Y. Lin, G. Jin, G. Huang, Z. Z. Fu 373
C13 Study on the environmental performance of additional vinyl LSR
.................................................................. Ying Li, Zhidong Xia, Yongping Lei, Hu Zhou 378
C14 Progress on thermally conductive adhesive for electronic packaging
....................................................... Xibing Zhan, Tianpeng Jin, Junying Zhang, Jue Cheng 383
C15 Moisture absorption of molding compound and organic substrate................. Shufeng ZHAO 387
C16 Static Thermal Resistance Test and Simulation Analysis Technology for Hybrid Microcircuit
................................................................................................ Bin ZHOU, Xueli QI 394
C17 A Novel Four Layers Package-On-Package Stacking Technique

................. SHI Lingfeng, XIAO Yuanming, ZHANG Ke, JIA Jun, LIU Chen, LAI Xinquan 399
C18 A Comparison Study of Thermal Aging Effect on Mold Compound and its Impact on Leadframe

Packages Stress..........ccceveeenns Ge Dandong, Chai Chee Meng , Koh Liang Kng lan, Mack Walter 403
C20 Preparation of Copper Clad Laminates with High Performance Bismaleimide-based Copolymer
MIAETIX RESINS ... ettt ittt et et e et e e e e e e ae b eeaneeas Hongfu Zhou, Jianbin Wang 410

C21 Stress evolution during self-annealing of methanesulfonate bath electroplating Cu for TSV
................................................................................... Xue Feng, Liming Gao, Ming Li 456
C22 Weld Technology Reliability analysis of Cathode in Vacuum Tube
......................................................... Fang fang Song, Xian-long Feng, Sha jin Li, Shiji Yu 414
C23 Effect of substrate material on thermal reliability of high-power electronic packaging device
........................................................................................... Fang fang Song, Ping Lai 418
C24  Isocyanate-terminated Polydimethylsiloxane-Modified Epoxy Resin: Preparation and Curing,
Characterization and Mechanical Properties.................... Y. Gui, D.Q. Si, B. Chen, J.X. Li, X. Yu 422
C25 The reliability investigation of capacitors embedded PCB

............ Qinwei Peng, Xin Gu, Pinghua Bao, Dali Huang, Jianchao Zhang, Lingwen Kong, Jian Cai 428
C26 Synthesis, Properties of Novel Benzocyclobutene-Functionalized Siloxane Thermosets
.............................................................. Jun Yang, Yunxia Jin, Yuanrong Cheng, Fei Xiao 433
C28 Fluidic aligned, dense SWNTSs arrays as potential die adhesive and thermal interface material
............................................................................. Hao Rong, Baoming Wang, Miao Lu 440
C33 Effect of different latent curing agents on the performance of isotropy conductive adhesives and its
APPHCALION TN LED ... ..ot e e e e e e e et e Ling Wang,
Honggin Wang, Chao Wan,Pengcheng Wang, Mingyu Li, Bin Du, Meiling Deng, Lijiao He 446
C34 The effect of two different latent curing agents on the performance of anisotropic conductive
adhesives

...Bin Du, Xionghui Cai, Jiagi Hu, Ling Wang, Honggin Wang, Meiling Deng, Lijiao He, Chao Wan 450
C35 Evolution, Challenge, and Outlook of TSV, 3D IC Integration And 3d Silicon Integration
......................................................................................................... John H. Lau 462





