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The Asian Test Symposium (ATS) provides an open forum for researchers and engineers from all countries of

@ General Information the world, especially from Asia, to exchange innovative ideas on system, board, and device testing with
design, manufacturing and field considerations in mind. The official language of the symposium is English.

@ Organizing Committee

Scopes

Original contributions on testing are solicited. Topics of interest include, but are not limited to, the following

categories:

@ Technical Program
Committee

@ Paper Submission

<@ Call for Papers « Automatic Test Generation / Fault Simulation « Analog and Mixed-Signal Test
@ Program at a Glance » Design for Testability / DfX * RF Testing
« Built-In Self-Test « High-Speed I/0O Test

@ Advance Program « Test Data Compression « System-on-a-Chip Test
TS Keynote Speech « Delay Testing « System-in-Package Test

. » Design Verification + Board and System Test
@ Tutorials « Low-power Testing « On-line Testing
@ Registration « Defect-Based Testing / IDDX Testing « Network Protocol Testing / NoC Testing

. » Fault Modeling & Diagnosis « Software Testing

4 Accommodation « Memory Test / FPGA Test « Economics of Test
@ Transportation
@ Social Program Key Dates

Submission deadline: May 18, 2009
Notification of acceptance: July 10, 2009
@ Visa Camera-ready copy: August 10, 2009

@ Visa for Mainland Chinese Symposium: November 23-26, 2009
Participant

@ Presentation file upload

Submission

4 Contact Us The ATS'09 Program Committee invites original, unpublished paper submissions on the above topics. Paper
submissions should be complete manuscripts, not exceeding six pages (including figures, tables, and
bibliography) in a standard |[EEE two-column format. Authors should clearly explain the significance of the
work, highlight novel features, and describe its current status. On the title page, please include: author
name(s) and affiliation(s), and the mailing address, phone number, fax number, and e-mail address of the
contact author. A 50-words abstract and five keywords are also required. All submissions are to be made
electronically through the ATS'09 website. Electronic submissions in PDF files are strongly recommended.
Detailed instructions for submissions are to be found at the ATS'09 website.

The submission will be considered evidence that upon acceptance the author(s) wil prepare the final
manuscript (6 pages for regular session) in time for inclusion in the proceedings and will present the paper at
the Symposium.

Industrial Session
This session will address a wide range of practical problems in IC, board and system test, diagnosis, failure
analysis, design verification, and so on.

« The session will consist of short oral presentations.

« A one or two pages of abstract is required for submission.

« Each submission should also include the complete address and designate a contact person and a
presenter.

« If accepted, a two-page summary will be included in the final proceedings.

Abstract submissions should be emailed to Industry Chair: Dr. Wu-Tung Cheng (WU -

tung_cheng@mentor.com)
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Industrial Session Deadline Extended to July 6, 2009
Submission deadline: July 6, 2009
Notification of acceptance: July 20, 2009

@ General Information

@ Organizing Committee Camera-ready copy: August 10, 2009
Technical Program L .
* Syl g Submission Deadline Extended to May 18, 2009
- May 18: Deadline for regular paper submission.
4@ Paper Submission May 23: Deadline for revisions of submitted papers.
Call for Papers
* p Key Dates
@ Program at a Glance Submission deadline: May 18, 2009
Notification of acceptance: July 10, 2009
Advance Program
* g Camera-ready copy: August 10, 2009
@ Keynote Speech Symposium: November 23-26, 2009
@ Tutorials Submission
@ Registration The ATS'09 Program Committee invites original, unpublished paper submissions on the above topics. Paper

submissions should be complete manuscripts, not exceeding six pages (including figures, tables, and
bibliography) in a standard |EEE two-column format. Authors should clearly explain the significance of the
@ Transportation work, highlight novel features, and describe its current status. On the title page, please include: author
name(s) and affiliation(s), and the mailing address, phone number, fax number, and e-mail address of the
contact author. A 50-words abstract and five keywords are also required. All submissions are to be made
@ Presentation file upload electronically through the ATS’09 website. Electronic submissions in PDF files are strongly recommended.
& Visa Detailed instructions for submissions are to be found at the ATS’09 website.

@ Visa for Mainland Chinese The submission will be considered evidence that upon acceptance the author(s) wil prepare the final
Participant manuscript (6 pages for regular session) in time for inclusion in the proceedings and will present the paper at

@ Contact Us the Symposium.

€ Accommodation

@ Social Program
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4 Contact Us The ATS'09 Program Committee invites original, unpublished paper submissions on the above topics. Paper
submissions should be complete manuscripts, not exceeding six pages (including figures, tables, and
bibliography) in a standard |[EEE two-column format. Authors should clearly explain the significance of the
work, highlight novel features, and describe its current status. On the title page, please include: author
name(s) and affiliation(s), and the mailing address, phone number, fax number, and e-mail address of the
contact author. A 50-words abstract and five keywords are also required. All submissions are to be made
electronically through the ATS'09 website. Electronic submissions in PDF files are strongly recommended.
Detailed instructions for submissions are to be found at the ATS'09 website.

The submission will be considered evidence that upon acceptance the author(s) wil prepare the final
manuscript (6 pages for regular session) in time for inclusion in the proceedings and will present the paper at
the Symposium.

Industrial Session
This session will address a wide range of practical problems in IC, board and system test, diagnosis, failure
analysis, design verification, and so on.

« The session will consist of short oral presentations.

« A one or two pages of abstract is required for submission.

« Each submission should also include the complete address and designate a contact person and a
presenter.

« If accepted, a two-page summary will be included in the final proceedings.

Abstract submissions should be emailed to Industry Chair: Dr. Wu-Tung Cheng (WU -

tung_cheng@mentor.com)
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Sponsored by

IEEE Computer Society

Test Technology Technical Council —

National Chung Hsing University, Taiwan ° COMP UTER
In cooperation with IEEE SOCIETY
National Tsing Hua University, Taiwan

National Cheng Kung University, Taiwan

National Science Council, Taiwan E

Industrial Tech. Research Inst., Taiwan
Taiwan Institute of Electrical and Electronics Engineering

Ministry of Education, Taiwan ttt@
o ERTEAR

National ChungHsing Universily

Objective

The Asian Test Symposium (ATS) provides an open forum for researchers and engineers from all countries of
the world, especially from Asia, to exchange innovative ideas on system, board, and device testing with
design, manufacturing and field considerations in mind. The official language of the symposium is English.
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The 1%th Asian Test Symposium (ATS 2003)

Organizing Committee

General Co-Chair(s)

Shi-Yu Huang

National Tsing Hua Univ., Taiwan
Ming-Der Shieh, NCKU

National Cheng Kung Univ., Taiwan

Program Chair
Sying-Jyan Wang
National Chung Hsing Univ., Taiwan

Tutorial Chair
Jing-Jia Liou
National Tsing Hua Univ., Taiwan

Publicity Chair
Katherine Shu-Min Li
National Sun Yat-sen Univ., Taiwan

Publication Chair
Tsung-Chu Huang
National Changhua Univ. of Education, Taiwan

Finance Chair

Der-Chen Huang

National Chung Hsing Univ., Taiwan
Local Arrangement Chair
Ching-Hwa Cheng

Feng Chia Univ., Taiwan

Registration Chair
Yen-Jen Chang
National Chung Hsing Univ., Taiwan

Industrial Arrangement Chair
Wu-Tung Cheng
Mentor Graphics Corporation, USA

Panel Chair

Anis Uzzaman

Cadence Design Systems, New York
North American Liaison

Alex Orailoglu

University of California at San Diego

European Liaison

Zebo Peng
Linkoping University, Sweden
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Technical Program Committee

Name

Affiliation

Vishwani Agrawal

Auburn University, USA

Krishnendu Chakrabarty

Duke University, USA

Krishna Chakravadhanula

Cadence Design Systems, USA

Soon-Jyh Chang

National Cheng Kung University, Taiwan

Tsin-Yuan Chang

National Tsing Hua University, Taiwan

Chia-Tso Chao

National Chiao Tung University, Taiwan

Ji-Jan Chen Industrial Technology Research Institute, Taiwan
Jwu E Chen National Central University, Taiwan

Ching-Hwa Cheng Feng Chia University, Taiwan

Dipanwita Chowdhury Indian Institute of Technology, India

Patrick Girard

LIRMM / CNRS, France

Sandeep Gupta

University of Southern California, USA

Masaki Hashizume

University of Tokushima

Kazumi Hatayama

STARC, Japan

Terumine Hayashi

Mie University, Japan

Hao-Chiao Hong

National Chiao Tung University, Taiwan

Jin-Hua Hong

National University of Kaohsiung, Taiwan

Michael S. Hsiao

Virginia Tech, USA

Chun-Lung Hsu

National Dong Hwa University, Taiwan

Yu Hu

Institute of Computing Technology, CAS, China

Chih-Tsun Huang

National Tsing Hua University, Taiwan

Jiun-Lang Huang

National Taiwan University, Taiwan

Tsung-Chu Huang

National Changhua University of Education, Taiwan

Yu Huang

Mentor Graphics, USA

Tomoo Inoue

Hiroshima City University, Japan

Wen-Ben Jone

University of Cincinnati, USA

Rohit Kapur

Synopsys, USA

Seiji Kajihara

Kyushu Institute of Technology, Japan

Sungho Kang

Yonsei University, Korea

Jishun Kuang

Hunan University, China

Erik Larsson

Linkoping University, Sweden

Kuen-Jong Lee

National Cheng Kung University, Taiwan

Chien-Mo James Li

National Taiwan University, Taiwan

Huawei Li

Institute of Computing Technology, CAS, China

Jin-Fu Li

National Central University, Taiwan

Katherine Shu-Min Li

National Sun Yat-Sen University, Taiwan

Hsing-Chung Liang

Chung Yuan Christian University, Taiwan

Chun-Wei Lin

National Yunlin University of Science & Technology, Taiwan

Jing-Jia Liou

National Tsing Hua University, Taiwan

Shyue-Kung Lu

Fu Jen Catholic University, Taiwan

Erik Jan Marinissen

IMEC, Belgium

Subhasish Mitra

Stanford University, USA

Fidel Muradali

National Semiconductor, USA

Satoshi Ohtake

Nara Institute of Science and Technology, Japan



mailto:ats09@cs.nchu.edu.tw

llia Polian

University of Freiburg, Germany

Irith Pomeranz

Purdue University, USA

Michel Renovell

LIRMM , France

Kewal K. Saluja

University of Wisconsin-Madison, USA

Indranil Sengupta

Indian Institute of Technology, India

Meng-Lieh Sheu

National Chi Nan University, Taiwan

IArani Sinha Advanced Micro Devices, USA
Peilin Song IBM, USA
Chauchin Su National Chiao Tung University, Taiwan

Hiroshi Takahashi

Ehime University, Japan

Jing-Jou Tang

Southern Taiwan University of Technology, Taiwan

Nur A. Touba University of Texas, Austin, USA

Li-C. Wang University of California, Santa Barbara, USA
Wei-Lun Wang Cheng Shiu University, Taiwan

Seongmoon Wang NEC Laboratories America, USA

Hung-Pin Wen National Chiao Tung University, Taiwan
Xiaoqing Wen Kyushu Institute of Technology, USA
Yun-Che Wen National Cheng Kung University, Taiwan

Chin-Long Wey

National Central University, Taiwan

Cheng-Wen Wu

National Tsing Hua University, Taiwan

'Wen-Ching Wu

Industrial Technology Research Institute, Taiwan

Dong Xiang

Tsinghua University, China
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The 18th Asian Test Symposium (ATS 2009

Scopes

Original contributions on testing are solicited. Topics of interest include, but are not limited to, the following
categories:

« Automatic Test Generation / Fault Simulation « Analog and Mixed-Signal Test
» Design for Testability / DfX * RF Testing
» Built-In Self-Test « High-Speed I/0O Test
« Test Data Compression « System-on-a-Chip Test
» Delay Testing « System-in-Package Test
» Design Verification « Board and System Test
* Low-power Testing « On-line Testing
» Defect-Based Testing / IDDX Testing + Network Protocol Testing / NoC Testing
» Fault Modeling & Diagnosis « Software Testing
» Memory Test / FPGA Test « Economics of Test
» Others
Submission

The ATS'09 Program Committee invites original, unpublished paper submissions on the above topics. Paper
submissions should be complete manuscripts, not exceeding six pages (including figures, tables, and
bibliography) in a standard IEEE two-column format. Authors should clearly explain the significance of the
work, highlight novel features, and describe its current status. On the title page, please include: author
name(s) and affiliation(s), and the mailing address, phone number, fax number, and e-mail address of the
contact author. A 50-words abstract and five keywords are also required. All submissions are to be made
electronically through the ATS’09 website. Electronic submissions in PDF files are strongly recommended.
Detailed instructions for submissions are to be found at the ATS’09 website.

The submission will be considered evidence that upon acceptance the author(s) will prepare the final
manuscript (6 pages for regular session) in time for inclusion in the proceedings and will present the paper at
the Symposium.

Industrial Session
This session will address a wide range of practical problems in IC, board and system test, diagnosis, failure
analysis, design verification, and so on.

« The session will consist of short oral presentations.

« A one or two pages of abstract is required for submission.

« Each submission should also include the complete address and designate a contact person and a
presenter.

« If accepted, a two-page summary will be included in the final proceedings.

Abstract submissions should be emailed to Industry Chair: Dr. Wu-Tung Cheng (Wu-

tung_cheng@mentor.com)

Il For P rs (PDF downl

Key Dates (Regular Session)

Submission deadline: May 18, 2009
Notification of acceptance: July 10, 2009
Camera-ready copy: August 10, 2009

Key Dates (Industrial Session)

Submission deadline: July 6, 2009
Notification of acceptance: July 20, 2009
Camera-ready copy: August 10, 2009

-
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Program at a Glance

09:00-12:00

r  wofai |

[ 14:00-17:00 || Tutorial 2
| 18:30-21:00 Welcome Reception
| 09:00-10:20 Plenary Session 1
[ 10:20-10:40 Coffee Break
| 10:40-12:00 Plenary Session 2
[12:00-13:10 || Lunch
‘ 13:10-14:30 3A: BIST 3B: Fault Diagnosis 3¢ AnalogTZZt?ngmxed'Sig”a'
| 14:30-14:45 | Coffee Break
‘ 14:45-16:05 4A:stcsiités;:rial 4B: Low-Power Testing ac: On-LineI;ees;ng and siicon
| 16:05-16:20 Coffee Break
| 16:20-17:40 || 5A: Delay Testing 5B: Test Generation () 5C: System Test
‘ 09:00-10:20 6A: Pang)l Session 6B: DFT 6C: RF and Analog Testing
[ 10:20-10:40 Coffee Break
| 10:40-12:00 7A: SoC Test || 7B: Test Generation (Il) || 7C: Test Data Compression
[ 12:00-13:30 Lunch
[ 13:30-18:30 social Event
[ 18:30-20:00 || Banquet
09:00-10:20 8A: Pan(il) Session 8B: Fa;:;gﬂ:(iiling & 8C: AnalogT:;ltidng/Iixed-signal
[ 10:20-10:40 Coffee Break
| 10:40-12:00 || 9A: Memory Test || 9B: Test Generation (Ill) || 9C: Defect-Based Testing
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Advance Program PDF download:

ict .
Standard

Advance Program:
Nov. 23, 2009

9:00-12:00 Tutorial 1
p ¥ Testi | Test S jes f p Devi

13:30-16:30 Tutorial 2

Nov. 24, 2009

9:00-10:30 Plenary Session 1

9:00-9:20 Opening Remarks

9:20-9:55 Keynote Speech 1

Testing Chall for Emerging N hnologi
Niraj K. JHA (Princeton University, USA)
9:55-10:30 Keynote Speech 2

Wireless Testin, Devices: Can Th \] r ?
Cheng-Wen WU (Industrial Technology Research Institute, Taiwan)

nd 3D Integr

10:50-12:00 Plenary Session 2

10:50-11:25 Keynote Speech 3
n innovations in T rv n of light in rk nomy?
Sanjiv TANEJA (Cadence Design Systems, USA)

11:25-12:00 Keynote Speech 4
Challenges and Solutions for Testing TSV-Based 3D-SICs
Erik Jan MARINISSEN (IMEC, Belgium)

13:10-14:30 Session 3A: BIST

CA Based Built-In Self-Test Structure For SoC
Sukanta DAS, Biplab K SIKDAR (Bengal Engineering and Science University, Shibpur - India)

A Random Jitter RMS Estimation Technique for BIST Applications
Jae Wook LEE, Ji Hwan CHUN, Jacob ABRAHAM (The University of Texas at Austin - USA)


mailto:ats09@cs.nchu.edu.tw

A Novel Seed Selection Algorithm for Test Time Reduction in BIST
Rupsa CHAKRABORTY, Dipanwita ROY CHOWDHURY (lIT, Kharagpur - India)

Logic BIST Architecture for System-Level Test and Diagnosis

Jun QIAN (Cisco Systems, Inc. - USA), Xingang WANG, Qinfu YANG, Fei ZHUANG, Junbo JIA, Xiangfeng LI, Yuan
ZUO, Jayanth MEKKOTH, Jinsong LIU (SynTest Technologies, Inc. - China), Hao-Jan CHAO (SynTest Technologies,
Inc. - Taiwan), Shianling WU, Huafeng YANG, Lizhen YU, FeiFei ZHAO, Laung-Terng WANG (SynTest Technologies,
Inc. - USA)

13:10-14:30 Session 3B: Fault Diagnosis

Fault Diagnosis under Transparent-Scan
Irith POMERANZ (Purdue University - USA), Sudhakar REDDY (University of lowa - USA)

Scan Chain Diagnosis by Adaptive Signal Profiling with Manufacturing ATPG Patterns
Yu HUANG, Wu-Tung CHENG, Ruifeng GUO, Ting-Pu TAI (Mentor Graphics Corporation - USA), Feng-Ming KUO,
Yuan-Shih CHEN (Taiwan Semiconductor Manufacturing Company - Taiwan)

On Improving Diagnostic Test Generation for Scan Chain Failures
Xun TANG (University of lowa - USA), Ruifeng GUO, Wu-Tung CHENG (Mentor Graphics Corporation — USA),
Sudhakar REDDY (University of lowa - USA), Yu HUANG (Mentor Graphics Corporation — USA)

On Scan Chain Diagnosis for Intermittent Faults
Dan ADOLFSSON (NXP Semiconductors - Netherlands), Joanna SIEW (Philips Applied Technologies - Netherlands),
Erik Jan MARINISSEN (IMEC - Belgium), Erik LARSSON (Linkopings Universitet - Sweden)

13:10-14:30 Session 3C: Analog and Mixed-signal Testing

Design-for-Test Circuit for the Reduced Code Based Linearity Test Method in Pipelined ADCs with Digital Error
Correction Technique
Jin-Fu LIN, Soon-Jyh CHANG (National Cheng-Kung University - Taiwan)

Multi-Tone Testing of Linear and Nonlinear Analog Circuits using Polynomial Coefficients
Suraj SINDIA, Virendra SINGH (Indian Institute of Science - India), Vishwani AGRAWAL (Auburn University - USA)

Low Cost Dynamic Test Methodology for High Precision £A ADCs
S. KOOK, H. CHOI, V. NATARAJAN, A. CHATTERJEE (Georgia Tech — USA), A. GOMES, S. GOYAL, L. JIN (National
Semiconductor Corporation — USA)

Very-Low-Voltage Testing of Amorphous Silicon TFT Circuits
Shiue-Tsung SHEN, Wei-Hsiao LIU, En-Hua MA, James Chien-Mo LI, I-Chun CHENG (National Taiwan University -
Taiwan)

14:45-16:05 Session 4A: Industrial Session

Scan Compression Implementation in Industrial Design - Case Study
Dragon HSU (Ralink), Ron PRESS (Mentor Graphics Corp. - USA)

Calibration as a functional test: An ADC case study
Hsiu-Ming (Sherman) CHANG (ITRI), Kuan-Yu LIN, Kwang-Ting (Tim) CHENG

Customized Algorithms for High Performance Memory Test in Advanced Technology Node
Shomo CHEN (Trident), Ning HUANG, Ting-Pu TAI, Actel NIU

A Practical DFT Approach for Complex Low Power Designs
Augusli KIFLI (Faraday), Y.W. CHEN, Y.W. TSAY, K.C. WU

DFT Challenges in Next Generation Multi-media IP
Vishwanath S, Mukund MITTAL (TI), Subrangshu DAS

Yield Ramp up by Scan Chain Diagnosis
Feng-Ming KUO (TSMC), Yuan-Shih CHEN (Taiwan Semiconductor Manufacturing Company - Taiwan)



14:45-16:05 Session 4B: Low-Power Testing

CAT: A Critical-Area-Targeted Test Set Modification Scheme for Reducing Launch Switching Activity in At-Speed
Scan Testing

Kazunari ENOKIMOTO, Xiaoging WEN, Yuta YAMATO, Kohei MIYASE (Kyushu Institute of Technology - Japan),
Hiroaki SONE (Fukuoka Industry, Science & Technology Foundation - Japan), Seiji KAJIHARA (Kyushu Institute of
Technology - Japan), Masao ASO, Hiroshi FURUKAWA (NEC Micro Systems - Japan)

New Scheme of Reducing Shift and Capture Power Using the X-Filling Methodology
Jiann-Chyi RAU, Tsung-Tang CHEN, Wei-Lin LI, Po-Han WU (Tamkang University - Taiwan)

Deterministic Built-in Self-Test Using Multiple Linear Feedback Shift Registers for Low-Power Scan Testing
Lung-Jen LEE, Wang-Dauh TSENG, Rung-Bin LIN, Chi-Wei YU (Yuan Ze University - Taiwan)

14:45-16:05 Session 4C: On-Line Testing and Silicon Debug

Low Overhead Time-Multiplexed Online Checking: A Case Study of an H.264 Decoder
Ming GAO, Kwang-Ting CHENG (University of California, Santa Barbara - USA)

A FPGA-based Reconfigurable Software Architecture for Highly Dependable Systems
Alberto SCIONTI, Stefano DI CARLO, Paolo PRINETTO (Politecnico di Torino - Italy)

Using Non-Trivial Logic Implications for Trace Buffer-based Silicon Debug
Sandesh PRABHAKAR, Michael HSIAO (Virginia Tech - USA)

A Post-silicon Debug Support Using High-level Design Description
Yeonbok LEE, Tasuku NISHIHARA, Takeshi MATSUMOTO, Masahiro FUJITA (The University of Tokyo - Japan)

16:20-17:40 Session 5A: Delay Testing

A Low Overhead On-chip Path Delay Measurement Circuit
Songwei PEIl, Huawei LI, Xiaowei LI (Chinese Academy of Sciences - China)

An Adaptive Test for Parametric Faults Based on Statistical Timing Information
Michihiro SHINTANI, Kazumi HATAYAMA (Semiconductor Technology Academic Research Center - Japan), Takashi
SATO (Kyoto University - Japan), Takumi UEZONO (Tokyo Institute of Technology - Japan)

A Delay Measurement Technique Using Signature Registers
Kentaroh KATOH, Toru TANABE, Haque ZAHIDUL, Kazuteru NAMBA, Hideo ITO (Chiba University - Japan)

Functional Built-in Delay Binning and Calibration Mechanism for on-Chip at-Speed Self Test
Chen-I CHUNG, Jyun-Sian JHOU, Ching-Hwa CHENG, Sih-Yan LI (Feng-Chia University - Taiwan)

16:20-17:40 Session 5B: Test Generation (1)

A Practical Approach to Threshold Test Generation for Error Tolerant Circuits
Hideyuki ICHIHARA, Kenta SUTOH, Yuki YOSHIKAWA, Tomoo INOUE (Hiroshima City University - Japan)

Speeding up SAT-based ATPG using Dynamic Clause Activation
Stephan EGGERSGLUESS, Daniel TILLE, Rolf DRECHSLER (University of Bremen - Germany)

N-distinguishing Tests for Enhanced Defect Diagnosis
Gang CHEN, Janusz RAJSKI (University of lowa - USA), Sudhakar REDDY (University of lowa - USA), Irith
POMERANZ (Purdue University - USA)

Dynamic Compaction in SAT-Based ATPG
Alejandro CZUTRO, Ilia POLIAN, Piet ENGELKE (Albert-Ludwigs-University - Germany), Sudhakar REDDY (University
of lowa - USA), Bernd BECKER (Albert-Ludwigs-University - Germany)

16:20-17:40 Session 5C: System Test

SIRUP: Switch Insertion in RedUndant Pipeline Structures for Yield and Yield/Area Improvement
Mohammad MIRZA-AGHATABAR, Melvin BREUER, Sandeep GUPTA (University of Southern California - USA)



Transaction Level Modeling and Design Space Exploration for SOC Test Architectures
Chin-Yao CHANG, Chih-Yuan HSIAO, Kuen-Jong LEE (National Cheng Kung University - Taiwan), Alan SU (Global
Unichip - Taiwan)

Efficient Software-based Self-test Methods for Embedded Digital Signal Processors
Jun-Jie ZHU, Wen-Ching LIN, Jheng-Hao YE, Ming-Der SHIEH (National Cheng Kung University - Taiwan)

Nov. 25, 2009

9:00-10:20 Session 6A: Panel Session (I):

Is Low Power Testing Necessary? What does the Test Industry Truly Need? --> Real Issues and Available
Solutions

Organizer/Moderator:

Anis UZZAMAN (Cadence Design Systems, Inc. - USA)

9:00-10:20 Session 6B: DFT

A Scalable Scan Architecture for Godson-3 Multicore Microprocessor
Zichu Qi, Hui LIU, Xiangku LI, Da WANG, Yinhe HAN, Huawei LI, Weiwu HU (Chinese Academy of Sciences - China)

Kiss the Scan Goodbye: A Non-Scan Architecture for High Coverage, Low Test Data Volume and Low Test
Application Time
Michael HSIAO, Mainak BANGA (Virginia Tech - USA)

Multiple Scan Trees Synthesis for Test Time/Data and Routing Length Reduction under Output Constraint
Katherine Shu-Min LI, Yu-Chen HUNG, Jr-Yang HUANG (National Sun Yat-Sen University - Taiwan)

Leveraging Partially Enhanced Scan for Improved Observability in Delay Fault Testing
Deepak K.G., Robinson REYNA, Virendra SINGH, Adit SINGH (Indian Institute of Science - India)

9:00-10:20 Session 6C: RF and Analog Testing

BIST Driven Power Conscious Post-Manufacture Tuning of Wireless Transceiver Systems Using Hardware-
Iterated Gradient Search

Vishwanath NATARAJAN, Shyam Kumar DEVARAKOND, Shreyas SEN, Abhijit CHATTERJEE (Georgia Institute of
Technology - USA)

Self-Calibrating Embedded RF Down-Conversion Mixers
Abhilash GOYAL, Madhavan SWAMINATHAN, Abhijit CHATTERJEE (Georgia Institute of Technology - USA)

A BIST Solution for the Functional Characterization of RF Systems Based on Envelope Response Analysis
Manuel J. BARRAGAN, Rafaella FIORELLI, Diego VAZQUEZ, Adoracion RUEDA, Jose L. HUERTAS (Universidad de
Sevilla - Spain)

Exploiting zero-crossing for the analysis of FM modulated analog/RF signals using digital ATE
Nicolas POUS (LIRMM & Verigy - France), Florence AZAIS, Laurent LATORRE, Pascal NOUET (LIRMM - France),
Jochen RIVOIR (Verigy - Germany)

10:40-12:00 Session 7A: SoC Test

IEEE 1500 Compatible Interconnect Test with Maximal Test Concurrency
Katherine Shu-Min LI, Yi-Yu LIAO, Yuo-Wen LIU, Jr-Yang HUANG (National Sun Yat-Sen University - Taiwan)

Multiple-Core under Test Architecture for HOY Wireless Testing Platform
Sung-Yu CHEN, Ying-Yen CHEN, Jing-Jia LIOU (National Tsing Hua University - Taiwan)

Partition Based SoC Test Scheduling with Thermal and Power Constraints under Deep Submicron technologies
Chunhua YAO, Kewal K. SALUJA, Parameswaran RAMANATHAN (University of Wisconsin-Madison - USA)

Test Integration for SOC Supporting Very Low-Cost Testers
Chun-Chuan CHI, Chih-Yen LO, Te-Wen KO, Cheng-Wen WU (National Tsing Hua University - Taiwan)




10:40-12:00 Session 7B: Test Generation (I1)

Why is Conventional ATPG Not Sufficient for Advanced Low Power Designs?
Krishna CHAKRAVADHANULA, Vivek CHICKERMANE, Brion KELLER, Patrick GALLAGHER, Anis UZZAMAN (Cadence
Design Systems - USA)

New Class of Tests for Open Faults with Considering Adjacent Lines

Hiroshi TAKAHASHI, Yoshinobu HIGAMI, Yuzo TAKAMATSU (Ehime University - Japan), Koji YAMAZAKI, Toshiyuki
TSUTSUMI (Meiji University - Japan), Hiroyuki YOTSUYANAGI, Masaki HASHIZUME (The University of Tokushima -
Japan)

Test Pattern Selection and Customization Targeting Reduced Dynamic and Leakage Power Consumption
Subhadip KUNDU, Krishna Kumar S., Santanu CHATTOPADHYAY (Indian Institute of Technology Kharagpur - India)

Deterministic Algorithms for ATPG under Leakage Constraints
Goerschwin FEY (University of Bremen - Germany)

10:40-12:00 Session 7C: Test Data Compression

Extended Selective Encoding of Scan Slices for Reducing Test Data and Test Power
Jun LIU, Yinhe HAN, Xiaowei LI (Chinese Academy of Sciences - China)

A Multi-Dimensional Pattern Run-Length Method for Test Data Compression
Lung-Jen LEE, Wang-Dauh TSENG, Rung-Bin LIN, Chi-Wei YU

Bit-Operation-Based Seed Augmentation for LFSR Reseeding with High Defect Coverage
Hongxia FANG, Krishnendu CHAKRABARTY (Duke University - USA), Rubin PAREKHJI (Texas Instruments - India)

Nov. 26, 2009

9:00-10:20 Session 8A: Panel Session (ll):

Testing Embedded Memories in the Nano-Era: Will the existing approaches survive?
Organizer/Moderator:

Said HAMDIOUI (Delft University of Technology - Netherlands)

9:00-10:20 Session 8B: Fault Modeling & Diagnosis

A Non-intrusive and Accurate Inspection Method for Segment Delay Variabilities
Ying-Yen CHEN, Jing-Jia LIOU (National Tsing Hua University - Taiwan)

Bridging Fault Diagnosis to Identify the Layer of Systematic Defects
Po-Juei CHEN, James Chien-Mo LI (National Taiwan University - Taiwan), Hsing Jasmine CHAO (Taipei Medical
University - Taiwan)

Delay Fault Diagnosis in Sequential Circuits
Youssef BENABBOUD, Alberto BOSIO, Luigi DILILLO, Patrick GIRARD, Serge PRAVOSSOUDOVITCH, Arnaud VIRAZEL
(LIRMM - France), Olivia RIEWER

A Partially-Exhaustive Gate Transition Fault Model
Brion KELLER, Dale MEEHL, Anis UZZAMAN (Cadence Design Systems - USA), Richard BILLINGS (AMD - USA)

9:00-10:20 Session 8C: Analog and Mixed-signal Testing
An On-Chip Integrator Leakage Characterization Technique and Its Application to Switched Capacitor Circuits
Testing

Chen-Yuan YANG, Xuan-Lun HUANG, Jiun Lang HUANG (National Taiwan University - Taiwan)

LFSR-based Performance Characterization of Nonlinear Analog and Mixed-Signal Circuits
Joonsung PARK, Jaeyong CHUNG, Jacob ABRAHAM (The University of Texas at Austin - USA)

A litter Characterizing BIST with Pulse-Amplifying Technique
An-Sheng CHAO, Soon-Jyh CHANG (National Cheng Kung University - Taiwan)



A Low-Cost Output Response Analyzer for the Built-in-Self-Test Sigma-Delta Modulator Based on the
Controlled Sine Wave Fitting Method
Shao-Feng HUNG, Hao-Chiao HONG, Sheng-Chuan LIANG (National Chiao Tung University - Taiwan)

10:40-12:00 Session 9A: Memory Test

New Developments and Insights in Memory Test Algorithms
A.J. VAN DE GOOR (ComTex - Netherlands), Said HAMDIOUI, Georgi GAYDADJIEV, Zaid AL-ARS (Delft University of
Technology - Netherlands)

Testability Exploration of 3-D RAMs and CAMs
Yu-Jen HUANG, Jin-Fu LI (National Central University - Taiwan)

Fault Diagnosis Using Test Primitives in Random Access Memories
Zaid AL-ARS, Said HAMDIOUI (Delft University of Technology - Netherlands)

10:40-12:00 Session 9B: Test Generation (ll1)

Test Generation for Designs with On-Chip Clock Generators
Xijiang LIN, Mark KASSAB (Mentor Graphics Corp. - USA)

On the Generation of Functional Test Programs for the Cache Replacement Logic
Wilson PEREZ (Universidad del Valle, Universidad Pedagdgicay Tecnoldgica de Colombia - Colombia), Danilo
RAVOTTO, Edgar Ernesto Sanchez SANCHEZ, Matteo SONZA REORDA, Alberto TONDA (Politecnico di Torino - Italy)

Compact Test Generation for Small-Delay Defects Using Testable-Path Information
Dong XIANG, Boxue YIN (Tsinghua University - China), Krishnendu CHAKRABARTY (Duke University - USA)

At-Speed Scan Test Method for the Timing Optimization and Calibration
Kun-Han TSAI, Ruifeng GUO, Wu-Tung CHENG (Mentor Graphics Corp. - USA)

10:40-12:00 Session 9C: Defect-Based Testing

M-IVC: Using Multiple Input Vectors to Minimize Aging-induced Delay
Song JIN, Yinhe HAN, Lei ZHANG, Huawei LI, Xiaowei LI, Guihai YAN (Chinese Academy of Sciences - China)

Analysis of Resistive Bridging Defects in a Synchronizer
Hyoung-Kook KIM, Wen Ben JONE (University of Cincinnati - USA), Laung-Terng WANG, Shianling WU (SynTest
Technologies - USA)

On-Chip TSV Testing for 3D IC before Bonding Using Sense Amplification
Po-Yuan CHEN, Cheng-Wen WU (National Tsing Hua University - Taiwan), Ding-Ming KWAI (Industrial Technology
Research Institute - Taiwan)

Test Pattern Selection for Potentially Harmful Open Defects in Power Distribution Networks
Yubin ZHANG, Lin HUANG, Feng YUAN, Qiang XU (The Chinese University of Hong Kong - Hong Kong)

The 1%8th Asian Test Symposium (ATS 200%) @IEEE ﬂ1§,|# Co;émc%n @.‘Et{}"
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Keynote Speech

Keynote Speech 1 (Nov. 24th, 9:20-9:55)
Testing Challenges for Emerging Nanotechnologies

Presenter: Niraj K. JHA (Princeton University, USA)

Summary:

The march to miniaturization of semiconductor technology continues. However, Moore’s Law does take a toll
on Testing Engineers by making manufacturing-time testing ever more difficult. As if the testing challenges
posed by the continued CMOS miniaturization were not enough, recognizing that CMOS is approaching its
physical limits, new nanotechnologies are emerging with novel logic primitives that pose several new
challenges in fault modeling, test generation, fault simulation, and design for testability.

This talk will begin with some of the testing challenges posed by current CMOS technology. Power-aware test
has a rich history. However, we will show that temperature-aware test and power-aware test are not
necessarily the same. Thus, a similar concerted effort is necessary for developing temperature-aware test
techniques. Then we will move on to the test challenges posed by double-gate CMOS technology, such as
FinFETs, which are expected to bridge the gap till the 10nm technology node as single-gate CMOS runs out
of steam. Temperature-aware test will be even more important for FinFETs. Several nanotechnologies are
vying to take us beyond the 10nm technology node, such as resonant tunneling diodes, quantum cellular
automata, nanowires, nanotubes, graphene, single electron transistors, quantum computing, etc. We wiill
finally discuss the testing challenges posed by some of these nanotechnologies.

Keynote Speech 2 (Nov. 24th, 9:55-10:30)
Wireless Testing and 3D Integrated Devices: Can They Save Our Jobs?

Presenter: Cheng-Wen WU (Industrial Technology Research Institute, Taiwan)

Summary:

Testing has contributed a significant portion of the cost in manufacturing advanced semiconductor products.
To address this issue, we have proposed the HOY test system, which features wireless communication and
enhanced embedded test circuits. In this talk, we first provide the concept, architecture, and test flow for
future semiconductor products tested by HOY. We then discuss in detail the testing of embedded memories
and logic blocks by HOY. A prototype system has been developed and experimental results will be shown.
Another thought is about the development cost of a typical system-on-chip (SOC) using state-of-the-art
technology---tens of million dollars for a case, and the cost continues to soar with the ever innovating
technology. Today, more and more people are thinking about turning to three-dimensional (3D) integration
for possible alternatives that provide better or equal performance with lower cost. Stacking dies using the
Through-Silicon-Via (TSV) technology has been considered one of the most promising solutions to extending
the life of Moore's Law in semiconductor industry, but of course there are problems to be solved before the
infrastructure can be set up to support the industry for manufacturing TSV-based 3D integrated devices. In
this talk we wiill also discuss the design and test issues, and possible solutions for 3D integrated devices. A link
between HOY and 3D-IC testing will be established as well.

Keynote Speech 3 (Nov. 24th, 10:50-11:25)
Can innovations in Test serve as a beacon of light in a dark economy?

Presenter: Sanjiv Taneja, Cadence Design Systems, USA

Summary:
While it is widely accepted that R&D innovations serve as the growth engine to gain market share and drive


mailto:ats09@cs.nchu.edu.tw

profitability in technology business, tough economic times present some big challenges to that premise. The
first challenge is how to innovate when R&D budgets are tight and funding for new breakthrough ideas is
limited. The second challenge -- specific to manufacturing test -- is that the true value of Test is cloaked
under the myth of "high Cost of Test" leading some semiconductor businesses to stray away from adequate
levels of investment that is needed to maintain the quality levels and withstand increasingly fierce
competition in the era of economic globalization. Another challenge relates to linking innovation to business
strategies when the short-term considerations become a barrier to moving the innovation process forward.

In this talk, we will address some of the solutions to these challenges by drawing upon real life experiences in
the area of DFT/ATPG/Diagnostics in a corporate setting. The solutions range from managing innovation with
a similar degree of discipline that gets applied to the rest of the business operations, creating an innovation-
centric corporate environment, collaborating with customers and universities on high impact problems and
creating the sparks of imagination that fuel the innovation process to focusing on rapidly transforming the
innovations to complete solutions that meet customers' needs and maximize the return on investment.

Keynote Speech 4 (Nov. 24th, 11:25-12:00)
Challenges and Solutions for Testing TSV-Based 3D-SICs

Presenter: Erik Jan MARINISSEN (IMEC, Belgium)

Summary:

Three-dimensional stacked ICs (3D-SICs) offer dense integration of possibly heterogeneous technologies at a
small footprint. Interconnection of the various tiers by means of Through-Silicon Vias (TSVs) promises to
increase the interconnect bandwidth and performance while lowering power dissipation and manufacturing
cost, and hence might help the semiconductor industry to extend the momentum of Moore’s Law into the
next decade.

Testing for manufacturing defects is considered by many as a major, still largely unresolved obstacle to make
3D integrated circuits a reality. It is regarded as the “No. 1 Challenge” among all challenges for 3D-SICs
(Keynote Speech at the 2007 3D Architecture Conference by Ted Vucurevich, former CTO of Cadence
Design Systems). There are concerns about testing cost, and even the feasibility of testing such TSV-based 3D-
SICs.

In this presentation, after a review of TSV-based technologies, we present a structured overview of the
challenges in testing 3D-SICs, along with solutions as far as available today. Whereas these ‘super chips’
require most of today’s advanced test and DfT approaches, they also have some unique challenges of their
own. These include (1) development of new fault models and corresponding tests for thinned-die defects
and TSV-based interconnects, (2) wafer probing on small and humerous micro-bumps and/or TSV tips under
stringent damage requirements, (3) handling of and probing on wafers with thinned-die stacks, (4) further
strengthening of the well-known modular test concept, (5) the design, partitioning, and optimization of DfT
architectures that span across multiple dies, and (6) optimization of the test flow for maximum effectiveness
and lowest cost.
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Tutorials

Tutorial 1
Power-Aware Testing and Test Strategies for Low Power Devices
Presenters:

Patrick Girard (LIRMM/CNRS)
Nicola Nicolici (McMaster University)
Xiaoging Wen (Kyushu Institute of Technology)

Summary:

Power dissipation is becoming a critical parameter during manufacturing test as the device can consume
much more power during test than during functional mode of operation. In the meantime, elaborate power
management strategies, like voltage scaling, clock gating or power gating techniques, are used today to
control the power dissipation during functional operation. The usage of these strategies has various
implications on manufacturing test, and power-aware test is therefore increasingly becoming a major
consideration during design-for-test and test preparation for low power devices. This tutorial provides
knowledge in this area. It is organized into three main parts. The first one gives necessary background and
discusses issues arising from excessive power dissipation during test application. The second part provides
comprehensive knowledge of structural and algorithmic solutions that can be used to alleviate such
problems. The last part surveys low power design techniques and shows how these low power devices can
be tested safely without affecting yield and reliability.

Tutorial 2

System-in-Package Test Strategies
Presenter:

Yervant Zorian (Virage Logic Corp)
Summary:

Today's miniaturization and performance requirements result in the usage of high density advanced
packaging technologies, such as System-in-Package (SiP), 3D integration, Direct Chip Attach, Package-
inpackage. Due to their physical access limitation, the complexity and cost associated with their test and
diagnosis are considered major issues facing their use. This tutorial provides comprehensive knowledge of test
solutions for advanced packages by placing particular emphasis on: test and debug approaches for bare
dies; testing schemes for 3D packages, flip-chips used in direct chip attach, and SiP packages; testing bare
substrates, and finally test, diagnosis and repair techniques for assembled modules.

¢IEEE .7, tto.
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Registration

Registration Fees (NT$)

NOTE: At least ONE author of each paper must register at a non-student rate by August 10,

2009

ATS 2009 Registration Fees (The exchange rate is approx. NT$33 to US$1)

Memberships

Until Oct. 10||After Oct. 10

IEEE member

NT$15000 (NT$18000

INon-member

[NT$19000 [NT$22500

IEEE student member [NT$8500

INT$10000

[Student non-member|NT$10500 [NT$13000

e Student fees do not include the social event (the tour and the banquet).

Registration fees include:
o All sessions

e Proceedings

e Welcome Reception

o Coffee Breaks

e Lunches

e Banquet

ATS 2009 Tutorial Fees (per Tutorial)

Memberships Until Oct. 10||After Oct. 10
IEEE member NT$2350 NT$3000
Non-member NT$3300 NT$4000
IEEE student member |[NT$1350 NT$1650
Student non-member|NT$1650 NT$2000

Additional Items (Optional)

[Category

|Price

[Extra pages fees

[NT$2700 each X extra page(s) (at most 2)|

[Extra social event tickets|[NT$2000 each X ticket(s)

o Extra pages fee for each paper exceeding page limit must be paid by August 10. Please
indicate the paper reference number above.

o After October 10, participating in the social event is not guaranteed.

Please note that:

1. IEEE Member rates are only available to individuals who are IEEE members at the time of
registration - visit www.ieee.org to join. IEEE members will be required to show their valid

IEEE membership card at the conference registration desk.

2. Student registrants (member or non-member) must provide proof of student status by
faxing a copy of his/her university identification (ID) card or a letter from the university
signed by an official representative verifying student status. Please fax to: +886-2-8226-
2785. Students should be prepared to show their student identification card at the
conference registration desk.


mailto:ats09@cs.nchu.edu.tw
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Tutorials
Two excellent tutorials are scheduled sequentially on Nov. 23rd. You are encouraged to register
for both tutorials.

Time Topic
09:00-12:00||Power-Aware Testing and Test Strategies for Low Power Devices
2 |[14:00-17:00][system-in-Package Test Strategies

Registration Procedures

You may submit your registration on-line (recommended) or by fax, no later than November 6,
2009. Only on-site registration is possible after this date. Registration by e-mail or by phone
will NOT be accepted any time. Please read all the following information carefully before
registering.

Registration Methods

1. On-line Registration

On-line registration and payment is recommended. Your registration payment will be processed
through either a secure web-based credit card payment system (SSL encrypted data transfer) or

bank transfer. Please click here to begin: Online Registration (IE browser suggestion)

2. Registration by Fax
You may also choose to fax the completed registration form ( doc, or pdf ), containing your credit
card or other payment information to: +886-2-8226-2785.
Local students must register by Fax or Email using student registration form ( .doc ).

3. Registration by Mail(Please kindly arrange the mail to be received by November 15, 2009)

Registration may also be sent by mail, using the registration form ( doc, or pdf ). Please mail the
completed registration form to

ATS 2009 Secretariat

c/o ENJOY PCO

6F.-9., No.2, Jian 8th Rd., Jhonghe City, Taipei 235
Tel: +886-2-8226-1010 ext.69 (Mr. Jones Lao)
Fax:+886-2-8226-2785

E-mail: ats09@cs.nchu.edu.tw

Payment Methods

All payments must be made in New Taiwan Dollars (NT$). Registration fees can be remitted by
credit card (both Visa and MasterCard are acceptable) or bank transfer. Cash payments will only
be accepted on site. Credit card payment will also be available on site. Other methods of
payment will not be accepted.

1. On-line credit card payment. Your credit card statement will show the charge as: ATS2009
Registration Fee. You will also receive the official confirmation of registration via e-mail
from the ATS 2009 Secretariat.

2. Pay by fax. The ATS 2009 Secretariat will charge your credit card with the respective
amount and send you the official confirmation of registration via e-mail.

3. Pay by bank transfer. For online registration, please choose the "bank transfer" option in
the payment methods to print out the bank transfer form which will include your
registration information and the bank wiring information below:

Bank Name: Bank Of Taiwan

Bank Address: 23, Linhai 1st Road, Kaohsiung, TAIWAN

Bank Account Number: 051001089443

Bank Account Name: Taiwan Institute of Electrical and Electronic Engineering
Bank Swift Code: BKTWTWTTO051

You should fax both the bank transfer form and bank transfer receipt to +886-6-2381249.
Please kindly present this copy at the registration desk. After proof of payment has been
confirmed by our bank, you will receive the official confirmation of registration via e-mail
from the ATS 2009 Secretariat. Please note that any additional transfer or service charges
imposed by the bank must be paid by the participant. Please DO NOT allow your bank to
deduct it from the registration fee.

For registration by fax, the bank transfer information above is already contained in the
registration form ( doc, or pdf ). Please just fax the registration form and bank transfer
receipt to +886-2-82262785.

Please note that:

e Your confirmation email will serve as your receipt.
e Each participant must register separately.


http://ats09.aoetek.com/signin.php
http://ats09.nchu.edu.tw/attach/ATS09RegForm_en.doc
http://ats09.nchu.edu.tw/attach/ATS09RegForm_students.doc
http://ats09.nchu.edu.tw/attach/ATS09RegForm_en.doc
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e Pre-registration payments must be received by October 10, 2009 for early bird registration.
A higher rate will be charged if payment is not RECEIVED by this deadline.

e Please print out the official confirmation of registration e-mail to be presented at the
registration desk.

Registration Confirmation
Upon receiving your registration payment, a confirmation letter will be e-mailed to you. Please
print out this letter and present it at the registration desk.

Cancellation Policy

Cancellations must be made in writing. This written letter should be sent either by fax (+886-
2-8226-2785) or by e-mail (ats09@cs.nchu.edu.tw). The amount of refund depends on the
date of cancellation, as follows:

Refund Policy

Before Oct. 10, 2009 After Oct. 10, 2009
100% refund with a deduction of NT$4,200 admin fee|[No refund

A refund of all prepaid fees, excluding an administration charge of NT$4,200, will be made if
there is a written notification of cancellation submitted by October 10, 2009. No refunds will be
made for cancellation received after October 10, 2009.

All refunds will be issued within 30 days after the conference.

On-Site Registration Hours
The ATS 2009 registration desk will be open during the following hours:

[Monday  |[Nov. 23/[15:00-17:00
[Tuesday |[Nov. 24/[08:00-17:00
IWednesday|[Nov. 25/(08:00-17:00]
[Thursday |[Nov. 26/08:00-12:00]

Invitation Letter
Participants requiring an invitation letter for visa or for other applications should write to the

Conference Secretariat ats09@cs.nchu.edu.tw, specifying the following information:

eThe e-mail subject should be “Request for Invitation Letter”

eName, postal address, and a valid e-mail address.

olEEE Member number, if applicable.

eName of session and paper number, if you are presenting a paper.
ePosition of the requester as a committee member, speaker, or presenter

Please note that registration payment must be made before requesting an invitation letter. This
letter is not an official invitation covering fees and other expenses and does not imply any
financial support from the conference.

For more information, please link to the visa page.

Personal Insurance

The organizers cannot be held responsible for accidents to conference participants or
accompanying persons, for damage or loss of their personal property, or for cancellation
expenses, regardless of cause. Participants should therefore, make their own insurance
arrangements. Please consult your local insurance sources regarding coverage.

Hotel Reservations
For further information concerning hotel reservation, please link to the accommodation page.

The 18th Asian Test Symposium (ATS 2009 @IEEE ﬂigﬂf CD;EAC%R @:E&C"
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ACCOMMODATIONS

The Evergreen Laurel Hotel Taichung is offering special rates to attendees of the ATS 09 in Taichung. Please
complete this form(or pdf), and return one copy via fax or e-mail by 23, OCT. 2009. (Reservation made after
this date would be subject to rooms availability)

ACCOMMODATIONS FEE

_ | Fee || Special Rate (Standard Floor) |
Room Type Room Square ||Bed Size (cm) - - -
TWD |[Single Occupied||Double occupied
Superior Room (US) 29.4 m? 180*200 $6,400 $ 3,200 $ 3,500
stnandard Twin Room (ST) || 29.4m? | 110x20072 [$6,400[ 3,200 | $ 3,500 |

Note : 1) Per room per night 5% government tax & 10% service charge of the original rate are included.
2) A surcharge of TWD 380 will be applied for extra one daily breakfast.
3) Free for internet speedway service.
4) Complimentary fruit basket on the day of arrival.
5) Enjoy unlimited use of the health club, sauna, swimming pool and exercise facilities.

The website of the hotel is http://www.evergreen-hotels.com/branch/content/about/about01.aspx

Alternative Hotels

You can find other hotels in the neighborhood of the venue.

Hotel One

Th lendor Taichun

If you want to stay one of these hotels, please reserve rooms at a hotel on your own.
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From Taiwan Taoyuan International Airport (CKS International Airport)

Bus

Bus line: Fe Go Express (RIIE 1)

Service hours: Taiwan Taoyuan Airport (06:00-01:30) Taichung (02:00-
22:00)

Trip duration: 120 mins

Bus Stop: Evergreen Laurel Hotel

Ticket price: Adult NT$270; Child NT$190

Bus line: Taiwan Bus Corp.(Kuokuang Line BIY¢ZiE)

Service hours: Taiwan Taoyuan Airport (06:30-22:30) Taichung (05:00-
18:20)

Trip duration: 130 mins

Bus Stop: Chung Ming Elementary School

Ticket price: Adult NT$250; Child NT$145

Ticket counters are located in the Arrival Passenger Reception Areas of both Terminals
Terminal I: On the southwest side of the Arrival Passenger Reception Area.

Terminal Il: On the northeast side of the Arrival Passenger Reception Area on the first floor of the terminal.

Terminal 1: 1st Floor

Taxi Boarding Area
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Taiwan High Speed Railway (THSR)

Stepl. Shuttle Bus

Bus line: Ubus 705 line

Service hours: Taiwan Taoyuan Airport Terminal 1(06:30-22:30)
THRS Taoyuan Station (07:00-23:45)

Trip duration: 15 mins

Ticket price:  Adult NT$30; Child NT$15

Step2. Taiwan High Speed Railway

Service hours: THRS Taoyuan Station (06:52-23:22) THRS Taichung Station (06:30-22:54)
Trip duration: 38 mins
Station: THRS Taichung Station
Ticket price: Stand Class: Adult NT$350; Child NT$270
Business Class: Adult NT$805; Child NT$505
Non-reserved: Adult NT$455; Child NT$250
Timetable: h WWW.thsr m. wnl im | 1 n.pdf

Step3. Taxi

Service hours: 06:00-24:00
Trip duration: 20~30 mins
Charge: Typical taxi fare to Evergreen Laurel Hotel is approx. NT$250.

In Taichung City

Driving:
Get off at the Taichung Chung Kang Rd. interchange from National Rd#1, and drive toward
Taichung, and in approximately 2 kilometers you will get off at Evergreen Laurel Hotel (Taichung).
Mass transit:

Get off at Taichung Railway Station from the Taiwan Railway and then get on routes 27, 106 or 88
of Taichung Passenger Service then get off at Station Hecuo.
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Social Program
Nov. 25, 2009, 1:30 pm - 8:00 pm, Sun Moon Lake, Nantou

Tour - Sun Moon Lake

Sun Moon Lake, situated in Nantou County’s
Yuchih Township, in the center of Taiwan, and | e
is the island’s largest lake. It is a beautiful
alpine lake, divided by the tiny Lalu Island;
the eastern part of the lake is round like the
sun and the western side is shaped like a
crescent moon, hence the name “Sun Moon
Lake”. Its crystalline, emerald green waters
reflect the hills and mountains which rise on
all sides. Natural beauty is enhanced by
numerous cultural and historical sites. Well-
known both at home and abroad, the Sun
Moon Lake Scenic Area has exceptional
potential for further growth and recognition
as a prime tourism destination. When you visit g
Sun Moon Lake, we provide 1.5hr travel ;
arrangement by boat. You will have an
irresistible impulse to reach the center of the
lake, and to come close to the natural
beauty of the lakes and mountains.

Banquet - The Lalu

The Lalu is located on Sun Moon Lake’s Lalu
Peninsula. In the past, the building served as
Chiang Kai Shek’s travel accommodation.
The Lalu’s architectural design centres on the
themes of utmost simplification of Zen style
and is constructed with four major building
materials of wood, stone, glass and iron. Its
unique “Ongoing Style” of architecture has
impressed the public and already becomes
a model imitated by restaurants, hotels and
various personal and business establishments.

Classical Chinese Music

The Zheng, commonly known as Guzheng, is
a plucked string instrument that is part of the
zither family. It is one of the most ancient
Chinese musi-cal instruments according to
the documents written in the Qin dynasty
(before 206 BC). Zheng is the forerunner of
Japanese koto, Korean kay-agum,
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Mongolian yatag, and Vietnamese dan
tranh.

Puppet Show

Taiwanese glove puppetry is a drama that is
deeply embedded in Taiwanese folk society.
In a different era, it served as the Taiwanese
people’s best outlet for recreation and
relaxation. Today, though no longer Taiwan’s
most important drama activity, glove
puppetry continues to adjust to changing
trends to offer a glamorous and appealing
drama.

The 1%8th Asian Test Symposium (ATS 200%) @IEEE ﬂ1§,|# Co;&c%n @:Et(}w



(ATS

e I 81 nsianTest Symposium (ATS 09)

[November?2.3226§2009
Evergreen Laurel Hote[,

Upload
@ General Information The presentation file upload page is closed.
@ Organizing Committee If your presentation upload file and biography have not been uploaded, please come up to your session

@ Technical Program room 10 minutes prior to your session to upload your file and contact your session chair.

committee Thank you for your contribution to ATS'09.
@ Paper Submission

@ Call for Papers

@ Program at a Glance

@ Advance Program

@ Keynote Speech

@ Tutorials

@ Registration

€ Accommodation

@ Transportation

@ Social Program

@ Presentation file upload
@ Visa

@ Visa for Mainland Chinese
Participant

@ Contact Us

The 18th Asian Test Symposium (ATS 2009 @IEEE ﬂigﬂ.# C“;é‘t%" @.‘Eﬁ(}"


mailto:ats09@cs.nchu.edu.tw

(ATS

e I 81 nsianTest Symposium (ATS 09)

November2:322 62009

Evergreen Laurel Hote[,

@ General Information
@ Organizing Committee

@ Technical Program
Committee

@ Paper Submission
@ Call for Papers

@ Program at a Glance
@ Advance Program
@ Keynote Speech

@ Tutorials

@ Registration

€ Accommodation

@ Transportation

@ Social Program

@ Presentation file upload
@ Visa

@ Visa for Mainland Chinese
Participant

@ Contact Us

Visa
Invitation Letter

Participants requiring an invitation letter for visa or for other applications should write to the
Conference Secretariat ats09@cs.nchu.edu.tw, specifying the following information:

‘The e-mail subject should be “Request for Invitation Letter”

-Name, postal address, and a valid e-mail address.

-IEEE Member number, if applicable.

-Name of session and paper number, if you are presenting a paper.
-Position of the requester as a committee member, speaker, or presenter

Please note that registration payment must be made before requesting an invitation letter. This
letter is not an official invitation covering fees and other expenses and does not imply any
financial support from the conference.

Entry without Visa for 30 days is permitted for visitors from the following countries:

Australia. Austria. Belgium,. Canada. Costa Rica. Czech Republic

. Denmark. Finland. France. Germany. Greece. Ireland. Iceland. Italy. Japan. Republic of
Korea. Liechtenstein, Luxembourg. Malaysia. Malta. Monaco. Netherlands. New

Zealand. Norway. Portugal. Singapore. Spain. Sweden. Switzerland. U.K.. U.S.A, etc.

For countries not listed above, further information can be checked at: http://www.boca.gov.tw
Requirements:
1. A passport valid for a least six months

2. A return plane ticket or plane ticket and a visa for the next destination, and a confirmed plane
seat.reservation for departure

3. No extension after 30 days

If you are not the countries mentioned above, you need to apply for a Visa.

Visitor Visa for Attending Conference / Exhibition

Requirements Description
1.[Completed & signed application form Download (PDF)

2./|Two passport-size photos in color within 6 months |[Photo with a white background

3.||Passport (original & photocopy) Valid for 6 months with blank pages

4.||Evidence of documents Invitation Letter or proof of exhibition &

applicant's ID
5 Other additional documents may be required Ticket, electronic ticket or proof of a travel
“llduring processing agency

Procedures :

1. Applicants can lodge their applications with the necessary documents and statutory fee at our
.overseas missions

2. Interview may be required when necessary
Requirements:
1. Visas are issued as stipulated by Article 12 of the Statute Governing Issuance of Taiwan Visas for


mailto:ats09@cs.nchu.edu.tw
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Foreign Passports. As a sovereign nation, the ROC has the right to refuse applications for visas
without providing any explanation for such decisions; visa application fee is not refundable

2. Fee for single entry: US$50 (NT$1,600) ; Fee for multiple entry: US$100 (NT$3,200) ; Reciprocal
processing fee: US$131 (NT$4,323), currently only for American passport holders

The 1%th Asian Test Symposium (ATS 200%) @IEEE ﬁiz.ﬂ% CD;&IE%R bﬁt@w
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Call For Papers

The 18" Asian Test Symposium (ATS’ 09)
November 23-26, 2009
Evergreen Laurel Hotel, Taichung, Taiwan

Sponsored by
|EEE Computer Society @ @
Test Technology Technical Council . IEEE °
National Chung Hsing University, Taiwan IEEE COMPUTER
In cooperation with SOCIETY
National Tsing Hua University, Taiwan
National Cheng Kung University, Taiwan E
National Science Council, Taiwan ttt@
Ministry of Education, Taiwan ™ B 2T

National ChungHsing University

Industria Tech. Research Inst., Taiwan
Taiwan Ingtitute of Electrical and Electronics Engineering
Objective
The Asian Test Symposium (ATS) provides an open forum for researchers and engineers from all
countries of the world, especially from Asia, to exchange innovative ideas on system, board, and device
testing with design, manufacturing and field considerations in mind. The officia language of the
symposium is English.
Scope
Original contributions on testing are solicited. Topics of interest include, but are not limited to, the
following categories:

® Automatic Test Generation / Fault Simulation
® Design for Testability / DfX
® Built-In Self-Test
® Test Data Compression
® Delay Testing
® Design Verification
® | ow-power Testing
® Defect-Based Testing / IDDX Testing
® Fault Modeling & Diagnosis
® Memory Test / FPGA Test
® Others

Submission
Regular Sessions: The ATS09 Program Committee invites original, unpublished paper submissions on
the above topics. Paper submissions should be complete manuscripts, not exceeding six pages
(including figures, tables, and bibliography) in a standard |EEE two-column format. Authors should
clearly explain the significance of the work, highlight novel features, and describe its current status. On
the title page, please include: author name(s) and affiliation(s), and the mailing address, phone number,
fax number, and e-mail address of the contact author. A 50-words abstract and five keywords are also
required. All submissions are to be made electronically through the ATS’09 website. Electronic
submissions in PDF files are strongly recommended. Detailed instructions for submissions are to be
found at the ATS’09 website.
The submission will be considered evidence that upon acceptance the author(s) will prepare the final
manuscript (6 pages for regular session) in time for inclusion in the proceedings and will present the
paper at the Symposium.
Industrial Sessions: This session will address a wide range of practical problems in IC, board and
system test, diagnosis, failure analysis, design verification, and so on.
® The session will consist of short oral presentations.
® A one or two pages of abstract is required for submission.
® Each submission should also include the complete address and designate a contact person and a

presenter.

® |f accepted, atwo-page summary will be included in the final proceedings.
Abstract submissions should be emailed to Industry Chair: Dr. Wu-Tung Cheng
(wu-tung_cheng@mentor.com)

® Analog and Mixed-Signal Test

® RF Testing

® High-Speed /0 Test

® System-on-a-Chip Test

® System-in-Package Test

® Board and System Test

® On-line Testing

® Network Protocol Testing / NoC Testing
® Software Testing

® Economics of Test

Key Dates (Regular Session)
Submission deadline: May 18, 2009
Notification of acceptance: July 10, 2009
Camera-ready copy: August 10, 2009

Key Dates (Industrial Session)
Submission deadline: June 22, 2009
Notification of acceptance: July 10, 2009
Camera-ready copy: August 10, 2009



Program at a Glance
109:00-12:00 | Tutorial 1
| 14:00-17:00 | Tutorial 2
1 18:30-21:00 | Welcome Reception
109:00-10:20 | Plenary Session 1

| 10:20-10:40 | Coffee Break
| 10:40-12:00 | Plenary Session 2
[ 12:00-13:10 | Lunch
3A: 3B: 3C:
4014 Fault Analog and
13:10-1430 | BisT | Diagnosis | Mixed-signal
Testing
| 14:30-14:45 | Coffee Break
4A: 4B: 4C:
. . Industrial | Low-Power On-Line
14:45-16:05 Session Testing Testing and
Silicon Debug
| 16:05-16:20 | Coffee Break
5A: 5B: 5C:
16:20-17:40 | Delay Test System
Testing | Generation | Test
6A: 6B: 6C:
09:00-10:20 Panel DFT RF & Analog
Session | Testing
| 10:20-10:40 | Coffee Break
TA: 7B: 7C:
10:40-12:00 | SoC Test Test Test Data
Generation Il | Compression
[ 11:30-13:30 | Lunch
| 13:30-18:30 | Social Event
| 18:30-20:00 | Banquet
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09:00-10:20 |  Panel Y nalog an
. Modeling & | Mixed-signal
Session Il X . -
Diagnosis Testing
[ 10:20-10:40 | Coffee Break
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10:40-12:00 | Memory Test Defect-Based
Test Generation I Testing
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Foreword

Welcome to the Eighteenth Asian Test Symposium (ATS’09). After its
debut in Hiroshima, Japan in 1992, the Asian Test Symposium has been
held in eighteen cities in Asia and the Pacific Region as the largest sympo-
sium that focuses on testing of integrated circuits and systems. Researchers
and engineers from all over the world have attended the past symposia and
enjoyed discussions. This year the symposium comes to Taichung, Taiwan.

This year, we received 100 technical paper submissions from 16 coun-
tries and regions, including 26 from North and South America, 14 from
Europe, 26 from Taiwan, seven from Japan, ten from Mainland China, 14
from India, and three from other Asian countries and regions. Each paper
was sent to at least three reviewers for evaluation. The program committee
meeting was held on July 7, 2009 at the National Chung-Hsing University.
Based on the reviewers’ rating and comments, 60 regular papers and eight
short papers were selected into the final program. The selected papers,
which cover nearly all aspects of the key area of VLSI testing, were allo-
cated into 18 technical sessions. We have also selected six industrial papers
to form an industry session.

In addition to the technical and industry sessions, the ATS program in-
cludes two plenary sessions, two panel sessions and two half-day tutorials.
Four keynote addresses in the plenary sessions are given by Professor Niraj
K. Jha, Dr. Cheng-Wen Wu, Mr. Sanjiv Taneja and Mr. Erik Jan Marinissen.
Two panel sessions are organized by Mr. Anis Uzzaman and Professor Said
Hamdioui. Two half-day tutorials are offered in cooperation with the Test
Technology Test Education Program (TTEP) of IEEE Computer Society,
Test Technology Technical Council (TTTC). One is on low power testing
by Dr. Patrick Girard, Dr. Nicola Nicolici, and Dr. Xiaoqing Wen and the
other is on system-in-package test by Dr. Yervant Zorian.

Finally we would like to thank the reviewers, the program committee
members, the organizing committee members, and the ATS Steering Com-
mittee members. We sincerely hope that you will find this event pleasant
and enlightening.

Welcome to Taichung and enjoy ATS'09!
General Co-chairs
Shi-Yu Huang, National Tsing Hua University
Ming-Der Shieh, National Cheng Kung University

Program Chair
Sying-Jyan Wang, National Chung-Hsing University



Organizing Committee

General Co-chairs
Shi-Yu Huang, National Tsing Hua University, Taiwan
Ming-Der Shieh, National Cheng Kung University, Taiwan

Program Chair

Sying-Jyan Wang, National Chung Hsing University, Taiwan

Tutorial Chair

Jing-Jia Liou, National Tsing Hua University, Taiwan

Publicity Chair

Katherine Shu-Min Li, National Sun Yat-sen Univ., Taiwan

Publication Chair

Tsung-Chu Huang, National Changhua Univ. of Ed., Taiwan

Finance Chair

Der-Chen Huang, National Chung Hsing University, Taiwan

Local Arrangement Chair

Ching-Hwa Cheng, Feng Chia University, Taiwan

Registration Chair

Yen-Jen Chang, National Chung Hsing University, Taiwan

Industrial Arrangement Chair

Wu-Tung Cheng, Mentor Graphics Corporation, USA

Panel Chair
Anis Uzzaman, Cadence Design Systems, USA

North American Liaison

Alex Orailoglu, University of California at San Diego, USA

European Liaison

Zebo Peng, Linkoping University, Sweden



Program Committee

Vishwani Agrawal Huawei Li
Krishnendu Chakrabarty Jin-Fu Li
Krishna Chakravadhanula Katherine Shu-Min Li

Soon-Jyh Chang
Tsin-Yuan Chang
Chia-Tso Chao
Ji-Jan Chen
Jwu E Chen
Ching-Hwa Cheng
Dipanwita Chowdhury
Patrick Girard
Sandeep Gupta
Masaki Hashizume
Kazumi Hatayama
Terumine Hayashi
Hao-Chiao Hong
Jin-Hua Hong
Michael S. Hsiao
Chun-Lung Hsu
Yu Hu
Chih-Tsun Huang
Jiun-Lang Huang
Tsung-Chu Huang
Yu Huang
Tomoo Inoue
Wen-Ben Jone
Rohit Kapur
Seiji Kajihara
Sungho Kang
Jishun Kuang
Erik Larsson
Kuen-Jong Lee
Chien-Mo James Li

Hsing-Chung Liang
Chun-Wei Lin
Jing-Jia Liou

Shyue-Kung Lu
Erik Jan Marinissen
Subhasish Mitra
Fidel Muradali
Satoshi Ohtake
Ilia Polian
Irith Pomeranz
Michel Renovell
Kewal K. Saluja
Indranil Sengupta
Meng-Lieh Sheu
Arani Sinha
Peilin Song
Chauchin Su

Hiroshi Takahashi
Jing-Jou Tang
Nur A. Touba

Li-C. Wang
Wei-Lun Wang
Seongmoon Wang
Hung-Pin Wen
Xiaoqing Wen
Yun-Che Wen
Chin-Long Wey
Cheng-Wen Wu
Wen-Ching Wu
Dong Xiang



Tutorials

Tutorial |

Power-Aware Testing and Test Strategies for Low Power Devices
9:00 am -12:00 pm, Monday, Nov. 23, Auditorium

Patrick Girard, LIRMM/CNRS
Nicola Nicolici, McMaster University
Xiaoqing Wen, Kyushu Institute of Technology

Summary: Power dissipation is becoming a critical parameter during man-
ufacturing test as the device can consume much more power during test
than during functional mode of operation. In the meantime, elaborate power
management strategies, like voltage scaling, clock gating or power gating
techniques, are used today to control the power dissipation during function-
al operation. The usage of these strategies has various implications on
manufacturing test, and power-aware test is therefore increasingly becom-
ing a major consideration during design-for-test and test preparation for
low power devices. This tutorial provides knowledge in this area. It is or-
ganized into three main parts. The first one gives necessary background and
discusses issues arising from excessive power dissipation during test appli-
cation. The second part provides comprehensive knowledge of structural
and algorithmic solutions that can be used to alleviate such problems. The
last part surveys low power design techniques and shows how these low
power devices can be tested safely without affecting yield and reliability.

Tutorial 1l

System-in-Package Test Strategies
13:30 pm -16:30 pm, Monday, Nov. 23, Auditorium
Yervant Zorian, Virage Logic Corp

Summary: Today's miniaturization and performance requirements result in
the usage of high density advanced packaging technologies, such as Sys-
tem-in-Package (SiP), 3D integration, Direct Chip Attach, Pack-
age-in-package. Due to their physical access limitation, the complexity and
cost associated with their test and diagnosis are considered major issues
facing their use. This tutorial provides comprehensive knowledge of test
solutions for advanced packages by placing particular emphasis on: test and
debug approaches for bare dies; testing schemes for 3D packages, flip-chips
used in direct chip attach, and SiP packages; testing bare substrates, and
finally test, diagnosis and repair techniques for assembled modules.



Plenary Sessions

Opening Remarks
9:00 am - 9:20 am, Tuesday, Nov. 24, Evergreen Ballroom

Shi-Yu Huang, General Co-chair
Ming-Der Shieh, General Co-chair
Sying-Jyan Wang, Program Chair

Keynote Speech |
Testing Challenges for Emerging Nanotechnologies
9:20 am - 9:55 am, Tuesday, Nov. 24, Evergreen Ballroom
Speaker: Niraj K. Jha, Princeton University, USA
Chair: Chin-Long Wey, National Chip Implementation Center, Taiwan

Summary: The march to miniaturization of semiconductor technology
continues. However, Moore’s Law does take a toll on Testing Engineers by
making manufacturing-time testing ever more difficult. As if the testing
challenges posed by the continued CMOS miniaturization were not enough,
recognizing that CMOS 1is approaching its physical limits, new nanotech-
nologies are emerging with novel logic primitives that pose several new
challenges in fault modeling, test generation, fault simulation, and design
for testability. This talk will begin with some of the testing challenges
posed by current CMOS technology. Power-aware test has a rich history.
However, we will show that temperature-aware test and power-aware test
are not necessarily the same. Thus, a similar concerted effort is necessary
for developing temperature-aware test techniques. Then we will move on to
the test challenges posed by double-gate CMOS technology, such as Fin-
FETs, which are expected to bridge the gap till the 10nm technology node
as single-gate CMOS runs out of steam. Temperature-aware test will be
even more important for FInFETs. Several nanotechnologies are vying to
take us beyond the 10nm technology node, such as resonant tunneling
diodes, quantum cellular automata, nanowires, nanotubes, graphene, single
electron transistors, quantum computing, etc. We will finally discuss the
testing challenges posed by some of these nanotechnologies.



Keynote Speech Il

Wireless Testing and 3D Integrated Devices:
Can They Save Our Jobs?

9:55 am - 10:30 am, Tuesday, Nov. 24, Evergreen Ballroom
Speaker: Cheng-Wen Wu, ITRI, Taiwan
Chair: Kuen-Jong Lee, National Cheng Kung University, Taiwan

Summary: Testing has contributed a significant portion of the cost in man-
ufacturing advanced semiconductor products. To address this issue, we
have proposed the HOY test system, which features wireless communica-
tion and enhanced embedded test circuits. In this talk, we first provide the
concept, architecture, and test flow for future semiconductor products
tested by HOY. We then discuss in detail the testing of embedded memories
and logic blocks by HOY. A prototype system has been developed and
experimental results will be shown. Another thought is about the develop-
ment cost of a typical system-on-chip (SOC) using state-of-the-art tech-
nology---tens of million dollars for a case, and the cost continues to soar
with the ever innovating technology. Today, more and more people are
thinking about turning to three-dimensional (3D) integration for possible
alternatives that provide better or equal performance with lower cost.
Stacking dies using the Through-Silicon-Via (TSV) technology has been
considered one of the most promising solutions to extending the life of
Moore's Law in semiconductor industry, but of course there are problems to
be solved before the infrastructure can be set up to support the industry for
manufacturing TSV-based 3D integrated devices. In this talk we will also
discuss the design and test issues, and possible solutions for 3D integrated
devices. A link between HOY and 3D-IC testing will be established as well.



Keynote Speech llI

Can Innovations in Test Serve as a Beacon of Light
in a Dark Economy?

10:50 am -11:25 am, Tuesday, Nov. 24, Evergreen Ballroom
Speaker: Sanjiv Taneja, Cadence Design Systems, USA
Chair: Shi-Yu Huang, National Tsing Hua University Taiwan

Summary: While it is widely accepted that R&D innovations serve as the
growth engine to gain market share and drive profitability in technology
business, tough economic times present some big challenges to that premise.
The first challenge is how to innovate when R&D budgets are tight and
funding for new breakthrough ideas is limited. The second challenge --
specific to manufacturing test -- is that the true value of Test is cloaked
under the myth of "high Cost of Test" leading some semiconductor busi-
nesses to stray away from adequate levels of investment that is needed to
maintain the quality levels and withstand increasingly fierce competition in
the era of economic globalization. Another challenge relates to linking
innovation to business strategies when the short-term considerations be-
come a barrier to moving the innovation process forward.

In this talk, we will address some of the solutions to these challenges by
drawing upon real life experiences in the area of DET/ATPG/Diagnostics in
a corporate setting. The solutions range from managing innovation with a
similar degree of discipline that gets applied to the rest of the business
operations, creating an innovation-centric corporate environment, collabo-
rating with customers and universities on high impact problems and creat-
ing the sparks of imagination that fuel the innovation process to focusing
on rapidly transforming the innovations to complete solutions that meet
customers' needs and maximize the return on investment.



Keynote Speech IV
Challenges and Solutions for Testing TSV-Based 3D-SICs
11:25 am -12:00 pm, Tuesday, Nov. 24, Evergreen Ballroom
Speaker: Erik Jan Marinissen, IMEC, Belgium
Chair: Ming-Der Shieh, National Cheng Kung University, Taiwan

Summary: Three-dimensional stacked ICs (3D-SICs) offer dense integra-
tion of possibly heterogeneous technologies at a small footprint. Intercon-
nection of the various tiers by means of Through-Silicon Vias (TSVs)
promises to increase the interconnect bandwidth and performance while
lowering power dissipation and manufacturing cost, and hence might help
the semiconductor industry to extend the momentum of Moore’s Law into
the next decade. Testing for manufacturing defects is considered by many
as a major, still largely unresolved obstacle to make 3D integrated circuits a
reality. It is regarded as the “No. 1 Challenge” among all challenges for
3D-SICs (Keynote Speech at the 2007 3D Architecture Conference by Ted
Vucurevich, former CTO of Cadence Design Systems). There are concerns
about testing cost, and even the feasibility of testing such TSV-based
3D-SICs. In this presentation, after a review of TSV-based technologies, we
present a structured overview of the challenges in testing 3D-SICs, along
with solutions as far as available today. Whereas these ‘super chips’ require
most of today’s advanced test and DfT approaches, they also have some
unique challenges of their own. These include (1) development of new fault
models and corresponding tests for thinned-die defects and TSV-based
interconnects, (2) wafer probing on small and numerous micro-bumps
and/or TSV tips under stringent damage requirements, (3) handling of and
probing on wafers with thinned-die stacks, (4) further strengthening of the
well-known modular test concept, (5) the design, partitioning, and optimi-
zation of DT architectures that span across multiple dies, and (6) optimiza-
tion of the test flow for maximum effectiveness and lowest cost.



Panel Discussions

Panel Session |

Is Low Power Testing Necessary?
What does the Test Industry Truly Need?

Real Issues and Available Solutions
9:00 am -10:20 am, Wednesday, Nov. 25, Laurel Salon |
Organizer/Moderator: Anis Uzzaman — Cadence Design Systems, Inc., USA

Potential Panelists: Xiaoqing Wen —Kyushu Institute of Technology, Japan
Kazumi Hatayama — STARC, Japan
Sanjiv Taneja — Cadence Design Systems, Inc., USA
Erik Jan Marinissen — IMEC, Belgium

Abstract: With the changing face of the consumer driven semiconductor
industry, there are new challenges facing the industry which need to be
resolved. Minimizing Power dissipation is a significant and growing chal-
lenge with the growth of the wireless and portable device segments and
with the need to be ‘green’. Even during manufacturing test, power is defi-
nitely among the top ten items needing attention and expertise. Since
90-nm there has been a recognition that power consumption during test can
be a factor affecting product quality and yield. Excessive power consump-
tion during manufacturing test affects the reliability of digital integrated
circuits, leading to power-driven failures and higher infant mortality. These
trends if continuing on their present course will force designers to adopt
specific power management and low power design techniques for manu-
facturing test.

Power consumption during functional operation is no longer the only area
of concern. Power is increasingly becoming an issue during various manu-
facturing test modes of the circuit operation. It has been found in several
studies that the normal scan test mode power consumption is several times
higher than the functional power consumption in existing designs. While
typical test mode power consumption limits are usually around 2X func-
tional power, field testing requires test power to be as low as worst-case
functional power. Also, burn-in test and high-voltage testing of chips be-
comes more difficult as power consumption increases significantly with
elevated voltages and temperatures.

There are several reasons why test power is higher than functional power.
One of the reasons is that during the test phase simultaneous testing of
multiple modules is done to reduce test costs in general. This might not
necessarily be true during functional operation. Redundant switching in
circuit logic during scan shift and unduly high switching during scan
shift/capture also adds up to the high power consumption of the circuit
during test. Higher frequency operation of scan chains during
Built-in-self-test (BIST) can also result in more power consumption during
test comparing to circuit’s functional operation. With at-speed transition
fault patterns becoming a necessary component of all test suites supplied to
production engineers, fast at-speed capture pulses in scan transition pattern
tests can cause undue peak power spikes or IR drop issues. Also, increasing
frequency of scan shift as tester supplied clock frequency increases might



be another reason why test operation can consume more power than the
functional operation of the circuit.

In an ideal profile for developing and implementing a manufacturing test
power reduction strategy, the power reduction effectiveness is expected to
be high and usable with on-chip compression. The test coverage impact is
also expected to be low and there must be minimum impact on ATPG tools
and flows. On the other side, the test data volume and test time should not
be impacted by the power reduction strategy. Finally, the strategy must not
impact physical design care-abouts and functional timing. Obviously, the
power reduction strategy is complex but must not place production at risk.

Various power reduction and power management techniques have been
proposed in the literature some of which are deployed in chips manufac-
tured today using commercial low-power design tools. Two such examples
of power management techniques are clock gating and power domain parti-
tioning. DFT Insertion is another technique for reducing test power. The
combinational circuit toggling that happens during scan shift can be elimi-
nated (reduced) if blocking circuitry can be incorporated at all (some) Q
outputs of the scan flip flops. Scan segmentation/partitioning is another
DEFT technique using which power during test can be controlled.

Low-power scan partitioning has been shown to be feasible on commercial
designs such as the CELL processor. Some of the other DFT techniques for
reducing test power include data gating, wherein, for a design with modules
A and B, test points are added that allow for scan in of zeros into the scan
chains of module A, while module B is tested, and vice versa. Staggered
Clocking is another method using which test power consumption is con-
trolled today during test in many designs.

Aside from the above mentioned DFT based power reduction techniques,
some of the ATPG techniques are also used for reduced power consumption;
intelligent care bit filling has been known as one of the effective methods to
gain considerable reduction in power consumption. Various X-fill tech-
niques have been proposed in the literature including 0-fill, adjacent fill,
repeat fill, preferred fill, and so on. Another item that should also be given
serious thought is the testing of the power management circuitry — power
controller, power switches, retention flops, etc. — that is inserted for the
functional power control. In many cases, the power management compo-
nents themselves are overlooked during manufacturing test, there are many
questions as how to test the new power management/reduction structures,
how to handle these structures while testing the rest of the chip and how to
leverage these structures when testing multiple power domains.

With so many open options available for power reduction during test, it is
still very difficult to identify the right technique to use for a certain tech-
nology device. Also, it is still difficult to identify any power related issue
during testing as it is typically identified through prediction and analysis at
the ATE. In addition, with all the low power standardization going on in the
test industry, it is very confusing for a designer on which standard to follow
and adopt.

Some of the major questions that can be the focus of discussion during this
panel session are:
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+ How much of low power issues the test industry is experiencing today?

+ Is "POWER DURING TEST" really an issue or just a rumor? If this is a
reality then for what process technology we are seeing this to be an is-
sue?

+ Is there any easy way to isolate the low power issue occurring during
test? What are the specific symptoms?

+ What are the measures that people take in general for handling the low
power issues today?

+ What are the future "TO DOs" in the area of lower geometry technolo-
gies.

The objective of this panel is to provide a comprehensive understanding of
the power problem during test, outline the various challenges involved, and
discuss various existing and emerging solutions to tackle them.



Panel Session Il

Testing Embedded Memories in the Nano-Era:
'Will the existing approaches survive?

9:00 am -10:20 am, Thursday, Nov. 26, Laurel Salon |
Organizer/Moderator: Said Hamdioui, Delft Univ. of Technology, Netherlands

Panelists: Jin-Fu Li — National Central University, Taiwan
Ting-Pu Tai — Mentor Graphics, USA
Ad. J. van de Goor — ComTex/TUDelft, the Netherlands
Cheng-Wen Wu — National Tsing Hua University, Taiwan
Shianling Wu — SynTest Technologies, USA

Summary:

Embedded memories have become the fastest growing segment of Systems
on Chip (SoC) in recent years. According to the International Technology
Roadmap for Semiconductors, embedded memories will continue to domi-
nate the increasing SoC chip area in the future, approaching 94% within
one decade. Hence, these memories will severely impact all aspects of SoC
manufacturing including yield, quality and reliability. Additionally, nano-
technology is causing higher levels of device-parameter variations and new
failure mechanisms that are not yet fully understood. Consequently, the
existing fault models and test approaches may be not adequate to test em-
bedded memories in the nano-era. Therefore, a radical paradigm change
may be needed.

The panel aims at gathering opinions on the different ways to deal with test
challenges of embedded memories in the nano-era. The main question is
how to deal with this shift in failure mechanisms in order to keep an ac-
ceptable product quality at affordable cost. Can the existing test approaches
do the job? Do we need to rely more on stresses rather than the algorithms
themselves? However, too much stress/ Burn-in may degrade the lifetime
of the chip. Do we need to move more towards DFT rather than March tests?
Is programmable DFT the ideal solution? Can on-the-fly detect/repair and
reconfigure be the answer? Or do we need completely new approaches?

12



On-Site Registration

Payment: Only credit card or cash will be accepted.

Place: Hallway in Level B2, Evergreen Laurel Hotel, Taichung

Time: Tutorials 09:00 am - 05:00 pm, Nov. 23
Symposium  08:00 am - 05:00 pm, Nov. 24

08:00 am -12:00 pm, Nov. 25
08:00 am -12:00 pm, Nov. 26

Hotel Information

The Evergreen Laurel Hotel Taichung is offering special rates to at-
tendees of the ATS 09 in Taichung. The number of budget rooms is limited
and is on a first-come-first-serve basis. The reservation form can be down-

loaded from http://ats09.nchu.edu.tw.

Site Map

Level B2, Evergreen Laurel Hotel, Taichung
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Technical Paper Sessions

Session 3A: Built-In Self-Test

Time: 13:10 pm - 14:30 pm, Tuesday, Nov. 24, 2009
Place: Laurel Salon |

Chair: Yinhe Han, Chinese Academy of Sciences, China

3A-1 CA Based Built-In Self-Test Structure for SoC
Sukanta Das and Biplab K. Sikdar

3A-2 A Random Jitter RMS Estimation Technique for BIST Applications
Jae Wook Lee, Ji Hwan Chun, and Jacob A. Abraham

3A-3 A Novel Seed Selection Algorithm for Test Time Reduction in BIST
Rupsa Chakraborty and Dipanwita Roy Chowdhury

3A-4 Logic BIST Architecture for System-Level Test and Diagnosis
Jun Qian, Xingang Wang, Qinfu Yang, Fei Zhuang, Junbo Jia,
Xiangfeng Li, Yuan Zuo, Jayanth Mekkoth, Jinsong Liu, Hao-Jan
Chao, Shianling Wu, Huafeng Yang,Lizhen Yu, FeiFei Zhao, and
Laung-Terng Wang

Session 3B: Fault Diagnosis

Time: 13:10 pm - 14:30 pm, Tuesday, Nov. 24, 2009

Place: Laurel Salon i

Chair: Xiaoqing Wen, Kyushu Institute of Technology, Japan

3B-1 Fault Diagnosis under Transparent-Scan
Irith Pomeranz and Sudhakar M. Reddy

3B-2 Scan Chain Diagnosis by Adaptive Signal Profiling with Manufac-
turing ATPG Patterns
Yu Huang, Wu-Tung Cheng, Ruifeng Guo, Ting-Pu Tai, Feng-Ming
Kuo, and Yuan-Shih Chen

3B-3 On Improving Diagnostic Test Generation for Scan Chain Failures
Xun Tang, Ruifeng Guo, Wu-Tung Cheng, Sudhakar M. Reddy, and
Yu Huang

3B-4 On Scan Chain Diagnosis for Intermittent Faults
Dan Adolfsson, Joanna Siew, Erik Jan Marinissen, and Erik Larsson
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Session 3C: Analog and Mixed-Signal Testing |

Time: 13:10 pm - 14:30 pm, Tuesday, Nov. 24, 2009

Place: Auditorium

Chair: Hao-Chiao Hong, National Chiao Tung University, Taiwan

3C-1 Design-for-Test Circuit for the Reduced Code Based Linearity Test
Method in Pipelined ADCs with Digital Error Correction Technique
Jin-Fu Lin, Soon-Jyh Chang, and Chih-Hao Huang

3C-2 Multi-tone Testing of Linear and Nonlinear Analog Circuits Using
Polynomial Coefficients
Suraj Sindia, Virendra Singh, and Vishwani D. Agrawal

3C-3 Low Cost Dynamic Test Methodology for High Precision .A ADCs
S. Kook, Hyun Choi, Vishwanath Natarajan, Abhijit Chatterjee,
Alfred Gomes, Shalahb Goyal, and Le Jin

3C-4 Very-Low-Voltage Testing of Amorphous Silicon TFT Circuits
Shiue-Tsung Shen, Wei-Hsiao Liu, En-Hua Ma, James Chien-Mo Li,
and I-Chun Cheng

Session 4A: Industrial Session

Time: 14:45 pm - 16:05 pm, Tuesday, Nov. 24, 2009

Place: Laurel Salon |

Chair: Wu-Tung Cheng, Mentor Graphics Corporation, USA

4A-1 Scan Compression Implementation in Industrial Design - Case Study
Dragon Hsu and Ron Press

4A-2 Calibration as a Functional Test: An ADC Case Study
Hsiu-Ming Chang, Kuan-Yu Lin, and Kwang-Ting Cheng

4A-3 Customized Algorithms for High Performance Memory Test in
Advanced Technology Node
Shomo Chen, Ning Huang, Ting-Pu Tai, and Actel Niu

4A-4 A Practical DFT Approach for Complex Low Power Designs
Augusli Kifli, Y.W. Chen, Y.W. Tsay, and K.C. Wu

4A-5 DFT Challenges in Next Generation Multi-media IP
Mukund Mittal, Subrangshu Das, and S. Vishwanath

4A-6 Yield Ramp up by Scan Chain Diagnosis
Feng-Ming Kuo and Yuan-Shih Chhen
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Session 4B: Low-Power Testing

Time: 14:45 pm - 16:05 pm, Tuesday, Nov. 24, 2009
Place: Laurel Salon i

Chair: Patrick Girard, LIRMM, France

4B-1

4B-2

4B-3

CAT: A Critical-Area-Targeted Test Set Modification Scheme for
Reducing Launch Switching Activity in At-Speed Scan Testing

K. Enokimoto, X. Wen, Y. Yamato, K. Miyase, H. Sone, S. Kajihara,
M. Aso, and H. Furukawa

New Scheme of Reducing Shift and Capture Power Using the
X-Filling Methodology
Tsung-Tang Chen, Wei-Lin Li, Po-Han Wu, and Jiann-Chyi Rau

Deterministic Built-In Self-Test Using Multiple Linear Feedback
Shift Registers for Low-Power Scan Testing
Lung-Jen Lee, Wang-Dauh Tseng, Rung-Bin Lin, and Chi-Wei Yu

Session 4C: On-Line Testing and Silicon Debug

Time: 14:45 pm - 16:05 pm, Tuesday, Nov. 24, 2009

Place: Auditorium

Chair: Chih-Tsun Huang, National Tsing Hua University, Taiwan

4C-1

4C-2

4C-3

4C-4

Low Overhead Time-Multiplexed Online Checking: A Case Study of
An H.264 Decoder
Ming Gao and Kwang-Ting Cheng

A FPGA-Based Reconfigurable Software Architecture for Highly
Dependable Systems
Stefano Di Carlo, Paolo Prinetto, and Alberto Scionti

Using Non-trivial Logic Implications for Trace Buffer-Based Silicon
Debug
Sandesh Prabhakar and Michael Hsiao

A Post-Silicon Debug Support Using High-Level Design Description

Yeonbok Lee, Tasuku Nishihara, Takeshi Matsumoto, and Masahiro
Fujita
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Session 5A: Delay Testing

Time: 16:20 pm - 17:40 pm, Tuesday, Nov. 24, 2009

Place: Laurel Salon |

Chair: Jing-Jia Liou, National Tsing Hua University, Taiwan

5A-1 A Low Overhead On-Chip Path Delay Measurement Circuit
Songwei Pei, Huawei LI, and Xiaowei LI

SA-2 An Adaptive Test for Parametric Faults Based on Statistical Timing
Information
Michihiro Shintani, Takumi Uezono, Tomoyuki Takahashi, Hiroyuki
Ueyama, Takashi Sato, Kazumi Hatayama, Takashi Aikyo, and Ka-
zuya Masu

S5A-3 A Delay Measurement Technique Using Signature Registers
Kentaroh Katoh, Toru Tanabe, Haque Md Zahidul, Kazuteru Namba,
and Hideo Ito

5A-4 Functional Built-In Delay Binning and Calibration Mechanism for
On-Chip at-Speed Self Test
Chen-I Chung, Jyun-Sian Jhou, Ching-Hwa Cheng, and Sih-Yan Li

Session 5B: Test Generation |

Time: 16:20 pm - 17:40 pm, Tuesday, Nov. 24, 2009

Place: Laurel Salon Il

Chair: James Chien-Mo Li, National Taiwan University, Taiwan

5B-1 A Practical Approach to Threshold Test Generation for Error Tole-
rant Circuits
Hideyuki Ichihara, Kenta Sutoh, Yuki Yoshikawa, and Tomoo Inoue

5B-2 Speeding up SAT-Based ATPG Using Dynamic Clause Activation
Stephan Eggersgliifs, Daniel Tille, and Rolf Drechsler

5B-3 N-distinguishing Tests for Enhanced Defect Diagnosis
Gang Chen, Janusz Rajski, Sudhakar Reddy, and Irith Pomeranz

5B-4 Dynamic Compaction in SAT-Based ATPG

Alexander Czutro, Ilia Polian, Piet Engelke, Sudhakar M. Reddy,
and Bernd Becker
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Session 5C: System Test

Time: 16:20 pm - 17:40 pm, Tuesday, Nov. 24, 2009
Place: Auditorium

Chair: Yu Huang, Mentor Graphics Corporation, USA

5B-5 SIRUP: Switch Insertion in RedUndant Pipeline Structures for Yield
and Yield/Area Improvement
Mohammad Mirza-Aghatabar, Melvin A. Breuer, and Sandeep K.
Gupta

5B-6 Transaction Level Modeling and Design Space Exploration for SOC
Test Architectures
Chin-Yao Chang, Chih-Yuan Hsiao, Kuen-Jong Lee, and Alan P. Su

S5B-7 Efficient Software-Based Self-Test Methods for Embedded Digital
Signal Processors
Jun-Jie Zhu, Wen-Ching Lin, Jheng-Hao Ye, and Ming-Der Shieh

Session 6A: Panel Session |

Time: 9:00 am - 10:20 am, Wednesday, Nov. 25, 2009

Place: Laurel Salon |

Moderator: Anis Uzzaman, Cadence Design Systems, Inc., USA

6A-1 Is Low Power Testing Necessary? What does the Test Industry Truly
Need?

Session 6B: DFT

Time: 9:00 am - 10:20 am, Wednesday, Nov. 25, 2009
Place: Laurel Salon Il

Chair: Dong Xiang, Tsinghua University, China

6B-1 A Scalable Scan Architecture for Godson-3 Multicore Microproces-
sor
Zichu Qi, Hui Liu, Xiangku Li, Da Wang, Yinhe Han, Huawei Li,
and Weiwu Hu

6B-2 Kiss the Scan Goodbye: A Non-scan Architecture for High Coverage,
Low Test Data Volume and Low Test Application Time
Michael S. Hsiao and Mainak Banga

6B-3 Multiple Scan Trees Synthesis for Test Time/Data and Routing
Length Reduction under Output Constraint
Katherine Shu-Min Li, Yu-Chen Hung, and Jr-Yang Huang

6B-4 Leveraging Partially Enhanced Scan for Improved Observability in

Delay Fault Testing
Deepak K.G., Robinson Reyna, Virendra Singh, and Adit D. Singh
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Session 6C: RF and Analog Testing

Time: 9:00 am - 10:20 am, Wednesday, Nov. 25, 2009

Place: Auditorium

Chair: Jiun-Lang Huang, National Taiwan University, Taiwan

6C-1

6C-2

6C-3

6C-4

BIST Driven Power Conscious Post-Manufacture Tuning of Wire-
less Transceiver Systems Using Hardware-Iterated Gradient Search
Vishwanath Natarajan, Shyam Kumar Devarakond, Shreyas Sen,
and Abhijit Chatterjee

Self-Calibrating Embedded RF Down-Conversion Mixers
Abhilash Goyal, Madhavan Swaminathan, and Abhijit Chatterjee

A BIST Solution for the Functional Characterization of RF Systems
Based on Envelope Response Analysis

Manuel J. Barragan, Rafaella Fiorelli, Diego Vizquez, Adoracion
Rueda, and José L. Huertas

Exploiting Zero-Crossing for the Analysis of FM Modulated Ana-
log/RF Signals Using Digital ATE

Nicolas Pous, Florence Azais, Laurent Latorre, Pascal Nouet, and
Jochen Rivoir

Session 7A: SoC Test

Time: 10:40 am - 12:00 pm, Wednesday, Nov. 25, 2009
Place: Laurel Salon |

Chair: Erik Jan Marinissen , IMEC, Belgium

7A-1

TA-2

7A-3

TA-4

IEEE 1500 Compatible Interconnect Test with Maximal Test Con-
currency

Katherine Shu-Min Li, Yi-Yu Liao, Yuo-Wen Liu, and Jr-Yang
Huang

Multiple-Core under Test Architecture for HOY Wireless Testing
Platform
ung-Yu Chen, Ying-Yen Chen, Chun-Yu Yang, and Jing-Jia Liou

Partition Based SoC Test Scheduling with Thermal and Power Con-
straints under Deep Submicron Technologies

Chunhua Yao, Kewal K. Saluja, and Parameswaran Ramanathan

Test Integration for SOC Supporting Very Low-Cost Testers
Chun-Chuan Chi, Chih-Yen Lo, Te-Wen Ko, and Cheng-Wen Wu
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Session 7B: Test Generation Il

Time: 10:40 am - 12:00 pm, Wednesday, Nov. 25, 2009
Place: Laurel Salon i

Chair: Michael Hsiao, Virginia Tech, USA

7B-1

7B-2

7B-3

7B-4

Why is Conventional ATPG Not Sufficient for Advanced Low Pow-
er Designs?

Krishna Chakravadhanula, Vivek Chickermane, Brion Keller, Pa-
trick Gallagher, and Anis Uzzaman

New Class of Tests for Open Faults with Considering Adjacent
Lines

Hiroshi Takahashi, Yoshinobu Higami, Yuzo Takamatsu, Koji Ya-
mazaki, Toshiyuki Tsutsumi, Hiroyuki Yotsuyanagi, and Masaki Ha-
shizume

Test Pattern Selection and Customization Targeting Reduced Dy-
namic and Leakage Power Consumption
Subhadip Kundu, Krishna Kumar S., and Santanu Chattopadhyay

Deterministic Algorithms for ATPG under Leakage Constraints
Gorschwin Fey

Session 7C: Test Data Compression

Time: 10:40 am - 12:00 pm, Wednesday, Nov. 25, 2009
Place: Auditorium

Chair: Kazumi Hatayama, STARC, Japan

7C-1

7C-2

7C-3

Extended Selective Encoding of Scan Slices for Reducing Test Data
and Test Power
Jun Liu, Yinhe Han, and Xiaowei Li

A Multi-dimensional Pattern Run-Length Method for Test Data
Compression
Lung-Jen Lee, Wang-Dauh Tseng, Rung-Bin Lin, and Chen-Lun Lee

Bit-Operation-Based Seed Augmentation for LFSR Reseeding with

High Defect Coverage
Hongxia Fang, Krishnendu Chakrabarty, and Rubin Parekhji
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Session 8A: Panel Session Il

Time: 9:00 am - 10:20 am, Thursday, Nov. 26, 2009

Place: Laurel Salon |

Chair: Said Hamdioui, Delft Univ. of Technology, Netherlands

8A-1 Testing Embedded Memories in the Nano-Era: Will the Existing
Approaches Survive?
Said Hamdioui

Session 8B: Fault Modeling & Diagnosis

Time: 9:00 am - 10:20 am, Thursday, Nov. 26, 2009
Place: Laurel Salon Il

Chair: Michel Renovell, LIRMM, France

8B-1 A Non-Intrusive and Accurate Inspection Method for Segment Delay
Variabilities
Ying-Yen Chen and Jing-Jia Liou

8B-2 Bridging Fault Diagnosis to Identify the Layer of Systematic Defects
Po-Juei Chen, James Chien-Mo Li, and Hsing Jasmine Chao

8B-3 Delay Fault Diagnosis in Sequential Circuits
Youssef Benabboud, Alberto Bosio, Luigi Dilillo, Patrick Girard,
Serge Pravossoudovitch, Arnaud Virazel, and Olivia Riewer

8B-4 A Partially-Exhaustive Gate Transition Fault Model
Brion Keller, Dale Meehl, Anis Uzzaman, and Richard Billings

Session 8C: Analog and Mixed-Signal Testing Il

Time: 9:00 am - 10:20 am, Thursday, Nov. 26, 2009

Place: Auditorium

Chair: Soon-Jyh Chang, National Cheng Kung University, Taiwan

8C-1 An On-Chip Integrator Leakage Characterization Technique and Its
Application to Switched Capacitor Circuits Testing
Chen-Yuan Yang, Xuan-Lun Huang, and Jiun-Lang Huang

8C-2 LFSR-Based Performance Characterization of Nonlinear Analog and
Mixed-Signal Circuits
Joonsung Park, Jaeyong Chung, and Jacob A. Abraham

8C-3 A Jitter Characterizing BIST with Pulse-Amplifying Technique
An-Sheng Chao and Soon-Jyh Chang

8C-4 A Low-Cost Output Response Analyzer for the Built-in-Self-Test .-A

Modulator Based on the Controlled Sine Wave Fitting Method
Shao-Feng Hung, Hao-Chiao Hong, and Sheng-Chuan Liang
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Session 9A: Memory Test

Time: 10:40 am - 12:00 pm, Thursday, Nov. 26, 2009

Place: Laurel Salon |

Chair: Shyue-Kung Lu, National Taiwan University of Science
and Technology, Taiwan

9A-1 New Algorithms for Address Decoder Delay Faults and Bit Line
Imbalance Faults
Ad J. van de Goor, Said Hamdioui, Georgi N. Gaydadjiev, and Zaid Al-Ars

9A-2 Testability Exploration of 3-D RAMs and CAMs
Yu-Jen Huang and Jin-Fu Li

9A-3 Fault Diagnosis Using Test Primitives in Random Access Memories
Zaid Al-Ars and Said Hamdioui

Session 9B: Test Generation lll

Time: 10:40 pm - 12:00 pm, Thursday, Nov. 26, 2009
Place: Laurel Salon Il

Chair: Hiroshi Takahashi, Ehime University, Japan

9B-1 Test Generation for Designs with On-Chip Clock Generators
Xijiang Lin and Mark Kassab

9B-2 On the Generation of Functional Test Programs for the Cache Re-
placement Logic
W. Perez, D. Ravotto, E. Sanchez, M. Sonza Reorda, and A. Tonda

9B-3 Compact Test Generation for Small-Delay Defects Using Testa-
ble-Path Information
Dong Xiang, Boxue Yin, and Krishendu Chakrabarty

9B-4 At-Speed Scan Test Method for the Timing Optimization and Cali-
bration
Kun-Han Tsai, Ruifeng Guo, and Wu-Tung Cheng

Session 9C: Defect-Based Testing

Time: 10:40 pm - 12:00 pm, Thursday, Nov. 26, 2009
Place: Auditorium

Chair: llia Polian, University of Freiburg, Germany

9C-1 M-IVC: Using Multiple Input Vectors to Minimize Aging-Induced Delay
Song Jin, Yinhe Han, Lei Zhang, Huawei Li, Xiaowei Li, and Guihai Yan

9C-2 Analysis of Resistive Bridging Defects in a Synchronizer
Hyoung-Kook Kim, Wen-Ben Jone, Laung-Terng Wang, and Shianling Wu

9C-3 On-Chip TSV Testing for 3D IC before Bonding Using Sense Am-
plification
Po-Yuan Chen, Cheng-Wen Wu, and Ding-Ming Kwai

9C-4 Test Pattern Selection for Potentially Harmful Open Defects in Pow-
er Distribution Networks
Yubin Zhang, Lin Huang, Feng Yuan, and Qiang Xu
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Nov. 25, 2009, 1:30 pm - 8:00 pm, Sun Moon Lake, Nantou

The social program at the Eighteenth Asian Test Symposium provides
not only the opportunities for informal technical discussions among partic-
ipants but also a good time for all of our friends. It is our pleasure to invite
you to enjoy the banquet with the social program. Please refer to the fol-
lowing schedule, the social program will be held in the most famous and
beautiful resort of the middle Taiwan — Sun Moon Lake. After four-hour
tour we will enjoy our banquet in the Lalu Hotel. Welcome to the Eigh-

Social Program

teenth Asian Test Symposium again.

Schedule
Time Venue

1. Gather in 1F Lobby, Evergreen Laurel Hotel,
13:30~13:40 Taichung

2.  Take bus to Sun Moon Lake

Yachting Journey on Sun Moon Lake

2. Yachting Route: Shueishe Wharf — Lalu

15:00 ~17:00 Island — Syuenguang Temple — Ita Thao

‘Wharf — Shueishe Wharf

(http://www.sunmoonlake.gov.tw/EN/02000477.aspx)

17:00~17:30

Lakeside walk

17:30~19:30

Conference Banquet in the LaLu

19:30~20:00*

Back to Evergreen Laurel Hotel, Taichung (Gather

in the entrance of the LaLu)

*Note: Adjusted by banquet ending time.

National Freeway 1

Sun-Moon Lake

(Enlarged Scale)
D))

National Freeway 6 N

Han-Bi Sidewalk

Shueishe
Wharf
4
{The LaLu Hotel
lu Island

Syuenguang Ita Thao Wharf,

National Freeway 3

23




Tour — Sun Moon Lake

Sun Moon Lake,
situated in Nantou
County’s  Yuchih
Township, in the
center of Taiwan,
and is the island’s
largest lake. It is a
beautiful alpine
lake, divided by
the tiny Lalu Island;
the eastern part of
the lake is round
like the sun and the :
western  side is £ - ‘

shaped like a crescent moon, hence the name “Sun Moon Lake”. Its crystal-
line, emerald green waters reflect the hills and mountains which rise on all
sides. Natural beauty is enhanced by numerous cultural and historical sites.
Well-known both at home and abroad, the Sun Moon Lake Scenic Area has
exceptional potential for further growth and recognition as a prime tourism
destination. When you visit Sun Moon Lake, we provide 1.5hr travel ar-
rangement by boat. You will have an irresistible impulse to reach the center
of the lake, and to come close to the natural beauty of the lakes and moun-
tains.

Banquet — The Lalu

The Lalu is located
on Sun Moon
Lake’s Lalu Pe-
ninsula. In the past,
the building served
as Chiang Kai
Shek’s travel ac-
commodation. The
Lalu’s architectural
design centres on
the themes of
utmost simplifica-
tion of Zen style
and is constructed
with four major building materials of wood, stone, glass and iron. Its
unique “Ongoing Style” of architecture has impressed the public and al-
ready becomes a model imitated by restaurants, hotels and various personal
and business establishments.
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Classical Chinese Music

The Zheng, com-
monly known as
Guzheng, is a
plucked string
instrument that is
part of the zither
family. It is one of
the most ancient
Chinese  musical
instruments ac-
cording to the
documents written
in the Qin dynasty
(before 206 BC).
Zheng is the forerunner of Japanese koto, Korean kayagum, Mongolian
yatag, and Vietnamese dan tranh.

Puppet Show

Taiwanese  glove
puppetry is a dra-
ma that is deeply
embedded in Tai-
wanese folk society.
In a different era, it
served as the Tai-
wanese  people’s
best outlet for
recreation and
relaxation. Today,
though no longer
Taiwan’s most
important ~ drama
activity, glove
puppetry continues
to adjust to chang-
ing trends to offer a
glamorous and
appealing drama.
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Welcome to Taichung

Taichung City is located in the middle part of Taichung Basin in central
Taiwan. It faces Taiwan Strait in the west and mountains in the east. Tai-
chung City is the third largest city in Taiwan. It is also nicknamed cultural
city due to its prosperous cultural activities. Its mild spring-like climate
lasts all year long. Hence, it is widely regarded as the best city to live in
Taiwan. Art, culture, and educational activities are affluent in Taichung City,
such as National Museum of Natural Sciences, National Museum of Fine
Arts, Taichung Park, Jhongcheng Park, Fengle Sculpture Park, Taichung
Metropolitan Park, etc.

Useful Websites:

Taichung City Government: http://www.taichung.gov.tw/english

Taichung Travel Net: http://travel.tccg.gov.tw/english

Evergreen Laurel Hotel: http://www.evergreen-hotels.com

The Lalu Hotel: http://www.thelalu.com.tw

National Museum of Natural Sciences: http://www.nmns.edu.tw

ATS’09 Website: http://ats09.nchu.edu.tw
Language

Mandarin is the official language in the Republic of China, though
other dialects are also spoken. The most commonly used foreign lan-
guage is English. Taxi drivers, however, generally only speak Manda-
rin or Taiwanese.

Climate

Taiwan's climate is subtropical with average annual temperatures
of 19°C (66°F) in the north and 21°C (69°F) in the south. Autumn
from September through November, is usually cool with an average
temperature from 20°C to 24°C (68°F to 75°F). The weather report of
Taiwan can be found at the website of Central Weather Bureau:
http://www.cwb.gov.tw

Time Zone
Taiwan is eight hours ahead of Greenwich Mean Time (GMT+8)
and does not practice daylight saving time during summer.
Electricity Power Supply
The utility power supply used in Taiwan is 110 volts/60 Hz. Ap-

pliances from Europe, Australia or South-East Asia will require an
adaptor and/or transformer.
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Currency

Taiwan's currency is the New Taiwan Dollar (NTS$). Bill denomi-
nations are NT$2,000, NT$1,000, NT$500, NT$200, and NT$100.
Coin denominations are NT$1, NT$5, NT$10, NT$20, and NT$50.
The exchange rate is around NT$32 to US$1. Foreign currencies can
be exchanged at the airport upon arrival, or at government-authorized
banks, tourist hotels, and department stores. Please retain the currency
exchange receipt to exchange unused NT Dollars back to original cur-
rency. Traveler's checks in major currencies may be cashed at some
tourist-oriented businesses and most international tourist hotels.

Credit Card

Major credit cards are accepted by hotels, department stores, air-
lines, most stores and restaurants. Cash can be withdrawn from the
ATM which has the same logo on your cards. Cash is generally pre-
ferred in most places in Taiwan.

Telecommunication Service

A single local call from a public phone costs NT$1 for 3 minutes
with additional coins insertion for continuing service. If needed, the
overseas operator may be reached by dialing "100". Direct internatinal
call is available from some phones, after dialing the prefix “002”. Rate
for direct international calls is charged every six seconds.

Customs

Personal items are free of duty. Visitors over 20 years old may
bring in, duty free, 200 cigarettes or 25 cigars or 0.5 kg of tobacco, one
bottle of liquor and one used camera. Gold cannot be exported without
a permit issued by the Ministry of Finance. Passengers arriving with
gold and silver and planning to take it out at departure must declare it
and leave the items with Customs until they leave Taiwan.

Helpful Phone Numbers

English Speaking Police: (02)2555-4275

or (02)2556-6007
Emergencies/Fire Department: 119
Police: 110
English Speaking Directory Assistance: 106
International Operator Assistance: 100
Taichung Foreign Affairs Police Station: (04)2222-3725
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Transportation

From Taiwan Taoyuan (CKS) Airport

Kuokuang Line,
Bus line Fe(:;g;l:;?(&re)s s Taiwan Bus Corp.
P (A %52
Looks
Service| Airport 06:00-01:30 06:30-22:30
hours |Taichung 02:00-22:00 05:00-18:20
Trip duration 130 mins 130 mins
Bus Stop Evergreen Laurel Hotel Chung-Ming Elementary
School
Ticket | Adult NT$220 NT$220
price | Child NT$190 NT$145

Ticket counters | Arrival Passenger Reception Areas of both Terminals

Terminal 1: 1st Floor

Rental Cars

ourist
Service
Counter Bl

$)F ST
Arrival Hall Airline Service

_I
élrllneServlce Center
enter
ey oy I:J t:l [ f—

i'éii;'s'iE'p'?

Terminal 2: 1st Floor

—
Rental
Cars

D Arrival Greetlng HaII I;eﬂmi! Arrlval Greetlng Hall D
ounte

I 1
i

‘- L' Arrival Baggage Claim D L I

in UUUUU i

Bus
Ticket

€. | Telephone

Currency Exchange
$ y g
# 7/ Toilet
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Taiwan High Speed Railway (THSR)

Stepl. Shuttle Bus from Airport to THSR Taoyuan Station

Bus line: Ubus 705 line
Service hours: ~ Taiwan Taoyuan Airport Terminal 1 (06:30-22:30)
THRS Taoyuan Station (07:00-23:45)

Trip duration: 15 mins
Ticket price: Adult NT$30; Child NT$15

Step2. Taiwan High Speed Railway to Taichung

Service hours:  THRS Taoyuan Station (06:52-23:22)
THRS Taichung Station (06:30-22:54)

Trip duration: 38 mins

Station: THRS Taichung Station

Ticket price: Stand Class: Adult NT$540; Child NT$270
Business Class:  Adult NT$805; Child NT$505
Non-reserved: ~ Adult NT$455; Child NT$250

Timetable: http://www.thsrc.com.tw/en/

Step3. Taxi from THSR Taichung Station to Evergreen Laurel Hotel

Service hours:  06:00-24:00

Trip duration: ~ 20~30 mins

Charge: Typical taxi fare to Evergreen Laurel Hotel is approx.
NT$250.
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In Taichung City
Driving

Get off at the Taichung Chung Kang Rd. interchange
from National Rd#1, and drive toward Taichung, and
in approximately 2 kilometers you will get off at
Evergreen Laurel Hotel (Taichung).

Mass Transit

Get off at Taichung Railway Station from the Taiwan
Railway and then get on routes 27, 106 or 88 of Tai-
chung Passenger Service then get off at Station He-
cuo.

Get off at Taichung Station from the Taiwan High
Speed Rail and get on Ubus85 to the intersection of
Wenxin Rd. and Chung Kang Rd. then transfer to
Ubus83 you will get off at Evergreen Laurel Hotel
(Taichung).

Please take me to the Evergreen Laurel Hotel.

A AT S0 EE R

‘ o8 g N
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Program at a Glance

1 09:00-12:00 |

Tutorial 1

| 14:00-17:00 |

Tutorial 2

18:30-21:00 |

Welcome Reception

09:00-10:20 |

Plenary Session 1

| 10:20-10:40 |

Coffee Break

| 10:40-12:00 |

Plenary Session 2

| 12:00-13:10 | Lunch
3A: 3B: 3C:
. ) Fault Analog and
13:10-14:30 BIST Diagnosis Mixed-signal
Testing
| 14:30-14:45 | Coffee Break
4A: 4B: 4C:
. . Industrial Low-Power On-Line
14:45-16:05 Session Testing Testing and
Silicon Debug
16:05-16:20 | Coffee Break
5A: 5B: 5C:
16:20-17:40 Delay Test System
Testing | Generation | Test
6A: 6B: 6C:
09:00-10:20 Panel DFT RF & Analog
Session | Testing
| 10:20-10:40 | Coffee Break
TA: 7B: 7C:
10:40-12:00 | SoC Test Test Test Data
Generation Il |Compression
| 11:30-13:30 | Lunch
| 13:30-18:30 | Social Event
| 18:30-20:00 | Banquet
8A: Fsal?J:It Ana?ocz and
09:00-10:20 | Panel . nalog
. Modeling & | Mixed-signal
Session Il X . ;
Diagnosis Testing
| 10:20-10:40 | Coffee Break
9A: 9B: 9C:
10:40-12:00 | Memory Test Defect-Based
Test Generation Il Testing
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Evergreen Laurel Hotel, Taichung, Taiwan
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Foreword

Welcome to the Eighteenth Asian Test Symposium (ATS’09). After its
debut in Hiroshima, Japan in 1992, the Asian Test Symposium has been
held in eighteen cities in Asia and the Pacific Region as the largest sympo-
sium that focuses on testing of integrated circuits and systems. Researchers
and engineers from all over the world have attended the past symposia and
enjoyed discussions. This year the symposium comes to Taichung, Taiwan.

This year, we received 100 technical paper submissions from 16 coun-
tries and regions, including 26 from North and South America, 14 from
Europe, 26 from Taiwan, seven from Japan, ten from Mainland China, 14
from India, and three from other Asian countries and regions. Each paper
was sent to at least three reviewers for evaluation. The program committee
meeting was held on July 7, 2009 &t the National Chung-Hsing University.
Based on the reviewers’ rating and comments, 60 regular papers and eight
short papers were selected into the final program. The selected papers,
which cover nearly all aspects of the key area of VLS testing, were allo-
cated into 18 technical sessions. We have also selected six industrial papers
to form an industry session.

In addition to the technical and industry sessions, the ATS program in-
cludes two plenary sessions, two panel sessions and two half-day tutorials.
Four keynote addresses in the plenary sessions are given by Professor Niraj
K. Jha, Dr. Cheng-Wen Wu, Mr. Sanjiv Tangja and Mr. Erik Jan Marinissen.
Two panel sessions are organized by Mr. Anis Uzzaman and Professor Said
Hamdioui. Two half-day tutorials are offered in cooperation with the Test
Technology Test Education Program (TTEP) of IEEE Computer Society,
Test Technology Technical Council (TTTC). One is on low power testing
by Dr. Patrick Girard, Dr. Nicola Nicolici, and Dr. Xiaoging Wen and the
other is on system-in-package test by Dr. Yervant Zorian.

Finally we would like to thank the reviewers, the program committee
members, the organizing committee members, and the ATS Steering Com-
mittee members. We sincerely hope that you will find this event pleasant
and enlightening.

Welcome to Taichung and enjoy ATS09!
General Co-chairs
Shi-Yu Huang, National Tsing Hua University
Ming-Der Shieh, National Cheng Kung University

Program Chair
Sying-Jyan Wang, National Chung-Hsing University
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Tutorials
Tutorial |
Power-Awar e Testing and Test Strategiesfor Low Power Devices

9:00 am -12:00 pm, Monday, Nov. 23, Auditorium

Patrick Girard, LIRMM/CNRS
Nicola Nicolici, McMaster University
Xiaoging Wen, Kyushu Institute of Technol ogy

Summary: Power dissipation is becoming a critical parameter during man-
ufacturing test as the device can consume much more power during test
than during functional mode of operation. In the meantime, elaborate power
management strategies, like voltage scaling, clock gating or power gating
techniques, are used today to control the power dissipation during function-
al operation. The usage of these strategies has various implications on
manufacturing test, and power-aware test is therefore increasingly becom-
ing a magjor consideration during design-for-test and test preparation for
low power devices. This tutorial provides knowledge in this area. It is or-
ganized into three main parts. Thefirst one gives necessary background and
discusses issues arising from excessive power dissipation during test appli-
cation. The second part provides comprehensive knowledge of structura
and algorithmic solutions that can be used to alleviate such problems. The
last part surveys low power design techniques and shows how these low
power devices can be tested safely without affecting yield and reliability.

Tutorial Il
System-in-Package Test Srategies
13:30 pm -16:30 pm, Monday, Nov. 23, Auditorium
Yervant Zorian, Virage Logic Corp

Summary: Today's miniaturization and performance requirements result in
the usage of high density advanced packaging technologies, such as Sys-
tem-in-Package (SiP), 3D integration, Direct Chip Attach, Pack-
age-in-package. Due to their physical access limitation, the complexity and
cost associated with their test and diagnosis are considered major issues
facing their use. This tutorial provides comprehensive knowledge of test
solutions for advanced packages by placing particular enphasis on: test and
debug approaches for bare dies; testing schemes for 3D packages, flip-chips
used in direct chip attach, and SIP packages; testing bare substrates, and
finally test, diagnosis and repair techniques for assembled modules.



Plenary Sessions

Opening Remarks
9:00 am - 9:20 am, Tuesday, Nov. 24, Evergreen Ballroom

Shi-Yu Huang, General Co-chair
Ming-Der Shieh, General Co-chair
Sying-Jyan Wang, Program Chair

Keynote Speech |
Testing Challengesfor Emer ging Nanotechnologies
9:20 am - 9:55 am, Tuesday, Nov. 24, Evergreen Ballroom
Speaker: Niraj K. Jha, Princeton University, USA
Chair: Chin-Long Wey, National Chip Implementation Center, Taiwan

Summary: The march to miniaturization of semiconductor technology
continues. However, Moore’s Law does take a toll on Testing Engineers by
making manufacturing-time testing ever more difficult. As if the testing
challenges posed by the continued CM OS miniaturi zation were not enough,
recognizing that CMOS is approaching its physical limits, new nanotech-
nologies are emerging with novel logic primitives that pose several new
challenges in fault modeling, test generation, fault simulation, and design
for testability. This talk will begin with some of the testing challenges
posed by current CMOS technology. Power-aware test has a rich history.
However, we will show that temperature-aware test and power-aware test
are not necessarily the same. Thus, a similar concerted effort is necessary
for developing temperature-aware test techniques. Then we will move on to
the test challenges posed by double-gate CMOS technology, such as Fin-
FETs, which are expected to bridge the gap till the 10nm technology node
as single-gate CMOS runs out of steam. Temperature-aware test will be
even more important for FiNFETs. Several nanotechnologies are vying to
take us beyond the 10nm technology node, such as resonant tunneling
diodes, quantum cellular automata, nanowires, nanotubes, graphene, single
electron transistors, quantum computing, etc. We will finally discuss the
testing challenges posed by some of these nanotechnologies.



Keynote Speech Il

Wireless Testing and 3D Integrated Devices:
Can They Save Our Jobs?

9:55 am - 10:30 am, Tuesday, Nov. 24, Evergreen Ballroom
Speaker: Cheng-Wen Wu, ITRI, Taiwan
Chair: Kuen-Jong Lee, National Cheng Kung University, Taiwan

Summary: Testing has contributed a significant portion of the cost in man-
ufacturing advanced semiconductor products. To address this issue, we
have proposed the HOY test system, which features wireless communica-
tion and enhanced embedded test circuits. In this talk, we first provide the
concept, architecture, and test flow for future semiconductor products
tested by HOY. We then discussin detail the testing of embedded memories
and logic blocks by HOY. A prototype system has been developed and
experimental results will be shown. Another thought is about the develop-
ment cost of a typical system-on-chip (SOC) using state-of-the-art tech-
nology---tens of million dollars for a case, and the cost continues to soar
with the ever innovating technology. Today, more and more people are
thinking about turning to three-dimensional (3D) integration for possible
aternatives that provide better or equal performance with lower cost.
Stacking dies using the Through-Silicon-Via (TSV) technology has been
considered one of the most promising solutions to extending the life of
Moore's Law in semiconductor industry, but of course there are problems to
be solved before the infrastructure can be set up to support the industry for
manufacturing TSV-based 3D integrated devices. In this talk we will also
discuss the design and test issues, and possible solutions for 3D integrated
devices. A link between HOY and 3D-IC testing will be established as well.



Keynote Speech llI

Can Innovationsin Test Serve asa Beacon of Light
in a Dark Economy?

10:50 am -11:25 am, Tuesday, Nov. 24, Evergreen Ballroom
Speaker: Sanjiv Taneja, Cadence Design Systems, USA
Chair: Shi-Yu Huang, National Tsing Hua University Taiwan

Summary: While it is widely accepted that R&D innovations serve as the
growth engine to gain market share and drive profitability in technology
business, tough economic times present some big challenges to that premise.
The first challenge is how to innovate when R&D budgets are tight and
funding for new breakthrough ideas is limited. The second challenge --
specific to manufacturing test -- is that the true value of Test is cloaked
under the myth of "high Cost of Test" leading some semiconductor busi-
nesses to stray away from adequate levels of investment that is needed to
maintain the quality levels and withstand increasingly fierce competition in
the era of economic globalization. Another challenge relates to linking
innovation to business strategies when the short-term considerations be-
come a barrier to moving the innovation process forward.

In this talk, we will address some of the solutions to these challenges by
drawing upon redl life experiences in the area of DFT/ATPG/Diagnostics in
a corporate setting. The solutions range from managing innovation with a
similar degree of discipline that gets applied to the rest of the business
operations, creating an innovation-centric corporate environment, collabo-
rating with customers and universities on high impact problems and creat-
ing the sparks of imagination that fuel the innovation process to focusing
on rapidly transforming the innovations to complete solutions that meet
customers needs and maximize the return on investment.



Keynote Speech IV
Challenges and Solutions for Testing TSV-Based 3D-SICs
11:25 am -12:00 pm, Tuesday, Nov. 24, Evergreen Ballroom
Speaker: Erik Jan Marinissen, IMEC, Belgium
Chair: Ming-Der Shieh, National Cheng Kung University, Taiwan

Summary: Three-dimensional stacked ICs (3D-SICs) offer dense integra-
tion of possibly heterogeneous technologies at a small footprint. Intercon-
nection of the various tiers by means of Through-Silicon Vias (TSVs)
promises to increase the interconnect bandwidth and performance while
lowering power dissipation and manufacturing cost, and hence might help
the semiconductor industry to extend the momentum of Moore’s Law into
the next decade. Testing for manufacturing defects is considered by many
asamajor, till largely unresolved obstacle to make 3D integrated circuits a
redlity. It is regarded as the “No. 1 Challenge” among all challenges for
3D-SICs (Keynote Speech at the 2007 3D Architecture Conference by Ted
Vucurevich, former CTO of Cadence Design Systems). There are concerns
about testing cost, and even the feasibility of testing such TSV-based
3D-SICs. In this presentation, after areview of TSV-based technologies, we
present a structured overview of the challenges in testing 3D-SICs, along
with solutions as far as available today. Whereas these ‘super chips’ require
most of today’s advanced test and DfT approaches, they also have some
unique challenges of their own. These include (1) development of new fault
models and corresponding tests for thinned-die defects and TSV-based
interconnects, (2) wafer probing on small and numerous micro-bumps
and/or TSV tips under stringent damage requirements, (3) handling of and
probing on wafers with thinned-die stacks, (4) further strengthening of the
well-known modular test concept, (5) the design, partitioning, and optimi-
zation of DfT architectures that span across multiple dies, and (6) optimiza-
tion of the test flow for maximum effectiveness and lowest cost.



Panel Discussions
Panel Session |

IsLow Power Testing Necessary?
What doesthe Test Industry Truly Need?
Real | ssues and Available Solutions

9:00 am -10:20 am, Wednesday, Nov. 25, Laurel Salon |
Organizer/Moderator: Anis Uzzaman — Cadence Design Systems, Inc., USA

Potential Panelists: Xiaoging Wen —Kyushu Institute of Technology, Japan
Kazumi Hatayama— STARC, Japan
Sanjiv Tangja— Cadence Design Systems, Inc., USA
Erik Jan Marinissen — IMEC, Belgium

Abstract: With the changing face of the consumer driven semiconductor
industry, there are new challenges facing the industry which need to be
resolved. Minimizing Power dissipation is a significant and growing chal-
lenge with the growth of the wireless and portable device segments and
with the need to be ‘green’. Even during manufacturing test, power is defi-
nitely among the top ten items needing attention and expertise. Since
90-nm there has been a recognition that power consumption during test can
be a factor affecting product quality and yield. Excessive power consump-
tion during manufacturing test affects the reliability of digital integrated
circuits, leading to power-driven failures and higher infant mortality. These
trends if continuing on their present course will force designers to adopt
specific power management and low power design techniques for manu-
facturing test.

Power consumption during functional operation is no longer the only area
of concern. Power is increasingly becoming an issue during various manu-
facturing test modes of the circuit operation. It has been found in several
studies that the normal scan test mode power consumption is several times
higher than the functional power consumption in existing designs. While
typical test mode power consumption limits are usually around 2X func-
tional power, field testing requires test power to be as low as worst-case
functional power. Also, burn-in test and high-voltage testing of chips be-
comes more difficult as power consumption increases significantly with
elevated voltages and temperatures.

There are severa reasons why test power is higher than functional power.
One of the reasons is that during the test phase simultaneous testing of
multiple modules is done to reduce test costs in general. This might not
necessarily be true during functional operation. Redundant switching in
circuit logic during scan shift and unduly high switching during scan
shift/capture also adds up to the high power consumption of the circuit
during test. Higher frequency operation of scan chains during
Built-in-self-test (BIST) can also result in more power consumption during
test comparing to circuit’s functional operation. With at-speed transition
fault patterns becoming a necessary component of all test suites supplied to
production engineers, fast at-speed capture pulses in scan transition pattern
tests can cause undue peak power spikes or IR drop issues. Also, increasing
frequency of scan shift as tester supplied clock frequency increases might



be another reason why test operation can consume more power than the
functional operation of the circuit.

In an ideal profile for developing and implementing a manufacturing test
power reduction strategy, the power reduction effectiveness is expected to
be high and usable with on-chip compression. The test coverage impact is
also expected to be low and there must be minimum impact on ATPG tools
and flows. On the other side, the test data volume and test time should not
be impacted by the power reduction strategy. Finally, the strategy must not
impact physical design care-abouts and functional timing. Obviously, the
power reduction strategy is complex but must not place production at risk.

Various power reduction and power management techniques have been
proposed in the literature some of which are deployed in chips manufac-
tured today using commercial low-power design tools. Two such examples
of power management techniques are clock gating and power domain parti-
tioning. DFT Insertion is another technique for reducing test power. The
combinational circuit toggling that happens during scan shift can be elimi-
nated (reduced) if blocking circuitry can be incorporated at al (some) Q
outputs of the scan flip flops. Scan segmentation/partitioning is another
DFT technique using which power during test can be controlled.

Low-power scan partitioning has been shown to be feasible on commercial
designs such as the CELL processor. Some of the other DFT techniques for
reducing test power include data gating, wherein, for a design with modules
A and B, test points are added that allow for scan in of zeros into the scan
chains of module A, while module B is tested, and vice versa. Staggered
Clocking is another method using which test power consumption is con-
trolled today during test in many designs.

Aside from the above mentioned DFT based power reduction techniques,
some of the ATPG techniques are also used for reduced power consumption;
intelligent care bit filling has been known as one of the effective methods to
gain considerable reduction in power consumption. Various X-fill tech-
niques have been proposed in the literature including O-fill, adjacent fill,
repesat fill, preferred fill, and so on. Another item that should also be given
serious thought is the testing of the power management circuitry — power
controller, power switches, retention flops, etc. — that is inserted for the
functional power control. In many cases, the power management compo-
nents themselves are overlooked during manufacturing test, there are many
guestions as how to test the new power management/reduction structures,
how to handle these structures while testing the rest of the chip and how to
leverage these structures when testing multiple power domains.

With so many open options available for power reduction during test, it is
still very difficult to identify the right technique to use for a certain tech-
nology device. Also, it is still difficult to identify any power related issue
during testing as it is typically identified through prediction and analysis at
the ATE. In addition, with al the low power standardization going on in the
test industry, it is very confusing for a designer on which standard to follow
and adopt.

Some of the major questions that can be the focus of discussion during this
panel session are:

10



+ How much of low power issues the test industry is experiencing today?

+ Is"POWER DURING TEST" really an issue or just a rumor? If thisisa
reality then for what process technology we are seeing this to be an is-
sue?

- |Is there any easy way to isolate the low power issue occurring during
test? What are the specific symptoms?

+ What are the measures that people take in general for handling the low
power issues today?

+ What are the future "TO DOs" in the area of lower geometry technolo-
gies.

The objective of this panel is to provide a comprehensive understanding of
the power problem during test, outline the various challenges involved, and
discuss various existing and emerging solutions to tackle them.

11



Panel Session Il

Testing Embedded Memoriesin the Nano-Era:
Will the existing approaches survive?

9:00 am -10:20 am, Thursday, Nov. 26, Laurel Salon |
Organizer/Moderator: Said Hamdioui, Delft Univ. of Technology, Netherlands

Panelists: Jin-Fu Li — National Central University, Taiwan
Ting-Pu Tai — Mentor Graphics, USA
Ad. J. van de Goor — ComTex/TUDelft, the Netherlands
Cheng-Wen Wu — National Tsing Hua University, Taiwan
Shianling Wu — SynTest Technologies, USA

Summary:

Embedded memories have become the fastest growing segment of Systems
on Chip (SoC) in recent years. According to the International Technology
Roadmap for Semiconductors, embedded memories will continue to domi-
nate the increasing SoC chip area in the future, approaching 94% within
one decade. Hence, these memories will severely impact all aspects of SoC
manufacturing including yield, quality and reliability. Additionally, nano-
technology is causing higher levels of device-parameter variations and new
failure mechanisms that are not yet fully understood. Consequently, the
existing fault models and test approaches may be not adequate to test em-
bedded memories in the nano-era. Therefore, a radical paradigm change
may be needed.

The panel aims at gathering opinions on the different ways to deal with test
challenges of embedded memories in the nano-era. The main question is
how to deal with this shift in failure mechanisms in order to keep an ac-
ceptable product quality at affordable cost. Can the existing test approaches
do the job? Do we need to rely more on stresses rather than the algorithms
themselves? However, too much stress/ Burn-in may degrade the lifetime
of the chip. Do we need to move more towards DFT rather than March tests?
|s programmable DFT the ideal solution? Can on-the-fly detect/repair and
reconfigure be the answer? Or do we need completely new approaches?

12



On-Site Registration
Payment:  Only credit card or cash will be accepted.
Place: Hallway in Level B2, Evergreen Laurel Hotel, Taichung
Time: Tutorials 09:00 am - 05:00 pm, Nov. 23
Symposium  08:00 am - 05:00 pm, Nov. 24

08:00 am -12:00 pm, Nov. 25
08:00 am -12:00 pm, Nov. 26

Hotel Information

The Evergreen Laurel Hotel Taichung is offering special rates to at-
tendees of the ATS 09 in Taichung. The number of budget roomsis limited
and is on a first-come-first-serve basis. The reservation form can be down-
loaded from http://ats09.nchu.edu.tw.

Site Map

Level B2, Evergreen Laurel Hotel, Taichung
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Technical Paper Sessions

Session 3A: Built-In Self-Test

Time: 13:10 pm - 14:30 pm, Tuesday, Nov. 24, 2009
Place: Laurel Salon |

Chair: Yinhe Han, Chinese Academy of Sciences, China

3A-1 CA Based Built-In Self-Test Structure for SoC
Sukanta Das and Biplab K. Skdar

3A-2 A Random Jitter RMS Estimation Technique for BIST Applications
Jae Wook Lee, Ji Hwan Chun, and Jacob A. Abraham

3A-3 A Novel Seed Sdlection Algorithm for Test Time Reduction in BIST
Rupsa Chakraborty and Dipanwita Roy Chowdhury

3A-4 Logic BIST Architecture for System-Level Test and Diagnosis
Jun Qian, Xingang Wang, Qinfu Yang, Fe Zhuang, Junbo Jia,
Xiangfeng Li, Yuan Zuo, Jayanth Mekkoth, Jinsong Liu, Hao-Jan
Chao, Shianling Wu, Huafeng Yang,Lizhen Yu, FeiFel Zhao, and
Laung-Terng Wang

Session 3B: Fault Diagnosis

Time: 13:10 pm - 14:30 pm, Tuesday, Nov. 24, 2009

Place: Laurel Salon Il

Chair: Xiaoqing Wen, Kyushu Institute of Technology, Japan

3B-1 Fault Diagnosis under Transparent-Scan
Irith Pomeranz and Sudhakar M. Reddy

3B-2 Scan Chain Diagnosis by Adaptive Signal Profiling with Manufac-
turing ATPG Patterns
Yu Huang, Wu-Tung Cheng, Ruifeng Guo, Ting-Pu Tai, Feng-Ming
Kuo, and Yuan-Shih Chen

3B-3 On Improving Diagnostic Test Generation for Scan Chain Failures
Xun Tang, Ruifeng Guo, Wu-Tung Cheng, Sudhakar M. Reddy, and
Yu Huang

3B-4 On Scan Chain Diagnosis for Intermittent Faults
Dan Adolfsson, Joanna Siew, Erik Jan Marinissen, and Erik Larsson
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Session 3C: Analog and Mixed-Signal Testing |

Time: 13:10 pm - 14:30 pm, Tuesday, Nov. 24, 2009

Place: Auditorium

Chair: Hao-Chiao Hong, National Chiao Tung University, Taiwan

3C-1 Design-for-Test Circuit for the Reduced Code Based Linearity Test
Method in Pipelined ADCs with Digital Error Correction Technique
Jin-Fu Lin, Soon-Jyh Chang, and Chih-Hao Huang

3C-2 Multi-tone Testing of Linear and Nonlinear Analog Circuits Using
Polynomial Coefficients
Suraj Sndia, Virendra Sngh, and Vishwani D. Agrawal

3C-3 Low Cost Dynamic Test Methodology for High Precision .A ADCs
S Kook, Hyun Choi, Vishwanath Natarajan, Abhijit Chatterjee,
Alfred Gomes, Shalahb Goyal, and Le Jin

3C-4 Very-Low-Voltage Testing of Amorphous Silicon TFT Circuits
Shiue-Tsung Shen, Wei-Hsiao Liu, En-Hua Ma, James Chien-Mo Li,
and I-Chun Cheng

Session 4A: Industrial Session

Time: 14:45 pm - 16:05 pm, Tuesday, Nov. 24, 2009

Place: Laurel Salon |

Chair: Wu-Tung Cheng, Mentor Graphics Corporation, USA

4A-1 Scan Compression Implementation in Industrial Design - Case Study
Dragon Hsu and Ron Press

4A-2 Calibration asa Functional Test: An ADC Case Study
Hsiu-Ming Chang, Kuan-Yu Lin, and Kwang-Ting Cheng

4A-3 Customized Algorithms for High Performance Memory Test in
Advanced Technology Node
Shomo Chen, Ning Huang, Ting-Pu Tai, and Actel Niu

4A-4 A Practical DFT Approach for Complex Low Power Designs
Augudi Kifli, Y.W. Chen, Y.W. Tsay, and K.C. Wu

4A-5 DFT Challengesin Next Generation Multi-media IP
Mukund Mittal, Subrangshu Das, and S. Vishwanath

4A-6 Yield Ramp up by Scan Chain Diagnosis
Feng-Ming Kuo and Yuan-Shih Chhen
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Session 4B: Low-Power Testing

Time: 14:45 pm - 16:05 pm, Tuesday, Nov. 24, 2009
Place: Laurel Salon Il

Chair: Patrick Girard, LIRMM, France

4B-1

4B-2

4B-3

CAT: A Critical-Area-Targeted Test Set Modification Scheme for
Reducing Launch Switching Activity in At-Speed Scan Testing

K. Enokimoto, X. Wen, Y. Yamato, K. Miyase, H. Sone, S. Kajihara,
M. Aso, and H. Furukawa

New Scheme of Reducing Shift and Capture Power Using the
X-Filling Methodology
Tsung-Tang Chen, Wei-Lin Li, Po-Han Wu, and Jiann-Chyi Rau

Deterministic Built-In Self-Test Using Multiple Linear Feedback
Shift Registers for Low-Power Scan Testing
Lung-Jen Lee, Wang-Dauh Tseng, Rung-Bin Lin, and Chi-Wel Yu

Session 4C: On-Line Testing and Silicon Debug

Time: 14:45 pm - 16:05 pm, Tuesday, Nov. 24, 2009

Place: Auditorium

Chair: Chih-Tsun Huang, National Tsing Hua University, Taiwan

4C-1

4C-2

4C-3

4C-4

Low Overhead Time-Multiplexed Online Checking: A Case Study of
An H.264 Decoder
Ming Gao and Kwang-Ting Cheng

A FPGA-Based Reconfigurable Software Architecture for Highly
Dependable Systems
Stefano Di Carlo, Paolo Prinetto, and Alberto Scionti

Using Non-trivial Logic Implications for Trace Buffer-Based Silicon
Debug
Sandesh Prabhakar and Michael Hsiao

A Post-Silicon Debug Support Using High-Level Design Description

Yeonbok Lee, Tasuku Nishihara, Takeshi Matsumoto, and Masahiro
Fujita
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Session 5A: Delay Testing

Time: 16:20 pm - 17:40 pm, Tuesday, Nov. 24, 2009

Place: Laurel Salon |

Chair: Jing-Jia Liou, National Tsing Hua University, Taiwan

5A-1 A Low Overhead On-Chip Path Delay Measurement Circuit
Songwei Pei, Huawei LI, and Xiaowei LI

5A-2 An Adaptive Test for Parametric Faults Based on Statistical Timing
Information
Michihiro Shintani, Takumi Uezono, Tomoyuki Takahashi, Hiroyuki
Ueyama, Takashi Sato, Kazumi Hatayama, Takashi Aikyo, and Ka-
zuya Masu

5A-3 A Delay Measurement Technique Using Signature Registers
Kentaroh Katoh, Toru Tanabe, Haque Md Zahidul, Kazuteru Namba,
and Hideo Ito

5A-4 Functional Built-In Delay Binning and Calibration Mechanism for
On-Chip at-Speed Self Test
Chen-1 Chung, Jyun-San Jhou, Ching-Hwa Cheng, and Sh-Yan Li

Session 5B: Test Generation |

Time: 16:20 pm - 17:40 pm, Tuesday, Nov. 24, 2009

Place: Laurel Salon Il

Chair: James Chien-Mo Li, National Taiwan University, Taiwan

5B-1 A Practical Approach to Threshold Test Generation for Error Tole-
rant Circuits
Hideyuki Ichihara, Kenta Sutoh, Yuki Yoshikawa, and Tomoo Inoue

5B-2 Speeding up SAT-Based ATPG Using Dynamic Clause Activation
Stephan Eggersgl i3, Daniel Tille, and Rolf Drechsler

5B-3 N-distinguishing Tests for Enhanced Defect Diagnosis
Gang Chen, Janusz Rajski, Sudhakar Reddy, and Irith Pomeranz

5B-4 Dynamic Compactionin SAT-Based ATPG

Alexander Cautro, llia Polian, Piet Engelke, Sudhakar M. Reddy,
and Bernd Becker
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Session 5C: System Test

Time: 16:20 pm - 17:40 pm, Tuesday, Nov. 24, 2009
Place: Auditorium

Chair: Yu Huang, Mentor Graphics Corporation, USA

5B-5 SIRUP: Switch Insertion in RedUndant Pipeline Structures for Yield
and Yield/Area Improvement
Mohammad Mirza-Aghatabar, Melvin A. Breuer, and Sandeep K.
Gupta

5B-6 Transaction Level Modeling and Design Space Exploration for SOC
Test Architectures
Chin-Yao Chang, Chih-Yuan Hsiao, Kuen-Jong Lee, and Alan P. Su

5B-7 Efficient Software-Based Self-Test Methods for Embedded Digital
Signal Processors
Jun-Jie Zhu, Wen-Ching Lin, Jheng-Hao Ye, and Ming-Der Shieh

Session 6A: Panel Session |

Time: 9:00 am - 10:20 am, Wednesday, Nov. 25, 2009

Place: Laurel Salon |

Moderator: Anis Uzzaman, Cadence Design Systems, Inc., USA

6A-1 IsLow Power Testing Necessary? What does the Test Industry Truly
Need?

Session 6B: DFT

Time: 9:00 am - 10:20 am, Wednesday, Nov. 25, 2009
Place: Laurel Salon Il

Chair: Dong Xiang, Tsinghua University, China

6B-1 A Scalable Scan Architecture for Godson-3 Multicore Microproces-
sor
Zichu Qi, Hui Liu, Xiangku Li, Da Wang, Yinhe Han, Huawei Li,
and Weiwu Hu

6B-2 Kissthe Scan Goodbye: A Non-scan Architecture for High Coverage,
Low Test Data VVolume and Low Test Application Time
Michael S. Hsiao and Mainak Banga

6B-3 Multiple Scan Trees Synthesis for Test Time/Data and Routing
Length Reduction under Output Constraint
Katherine Shu-Min Li, Yu-Chen Hung, and Jr-Yang Huang

6B-4 Leveraging Partially Enhanced Scan for Improved Observability in

Delay Fault Testing
Deepak K.G., Robinson Reyna, Virendra Sngh, and Adit D. Sngh
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Session 6C: RF and Analog Testing

Time: 9:00 am - 10:20 am, Wednesday, Nov. 25, 2009

Place: Auditorium

Chair: Jiun-Lang Huang, National Taiwan University, Taiwan

6C-1

6C-2

6C-3

6C-4

BIST Driven Power Conscious Post-Manufacture Tuning of Wire-
less Transceiver Systems Using Hardware-Iterated Gradient Search
Vishwanath Natarajan, Shyam Kumar Devarakond, Shreyas Sen,
and Abhijit Chatterjee

Self-Calibrating Embedded RF Down-Conversion Mixers
Abhilash Goyal, Madhavan Svaminathan, and Abhijit Chatterjee

A BIST Solution for the Functional Characterization of RF Systems
Based on Envelope Response Analysis

Manuel J. Barragan, Rafaella Fiorelli, Diego Vazquez, Adoracién
Rueda, and José L. Huertas

Exploiting Zero-Crossing for the Analysis of FM Modulated Ana-
log/RF Signals Using Digital ATE

Nicolas Pous, Florence Azais, Laurent Latorre, Pascal Nouet, and
Jochen Rivoir

Session 7A: SoC Test

Time: 10:40 am - 12:00 pm, Wednesday, Nov. 25, 2009
Place: Laurel Salon |

Chair: Erik Jan Marinissen , IMEC, Belgium

7A-1

TA-2

7A-3

TA-4

IEEE 1500 Compatible Interconnect Test with Maximal Test Con-
currency

Katherine Shu-Min Li, Yi-Yu Liao, Yuo-Wen Liu, and Jr-Yang
Huang

Multiple-Core under Test Architecture for HOY Wireless Testing
Patform
ung-Yu Chen, Ying-Yen Chen, Chun-Yu Yang, and Jing-Jia Liou

Partition Based SoC Test Scheduling with Thermal and Power Con-
straints under Deep Submicron Technologies
Chunhua Yao, Kewal K. Saluja, and Parameswaran Ramanathan

Test Integration for SOC Supporting Very Low-Cost Testers
Chun-Chuan Chi, Chih-Yen Lo, Te-Wen Ko, and Cheng-Wen Wu
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Session 7B: Test Generation I

Time: 10:40 am - 12:00 pm, Wednesday, Nov. 25, 2009
Place: Laurel Salon Il

Chair: Michael Hsiao, Virginia Tech, USA

7B-1

7B-2

7B-3

7B-4

Why is Conventional ATPG Not Sufficient for Advanced Low Pow-
er Designs?

Krishna Chakravadhanula, Vivek Chickermane, Brion Keller, Pa-
trick Gallagher, and Anis Uzzaman

New Class of Tests for Open Faults with Considering Adjacent
Lines

Hiroshi Takahashi, Yoshinobu Higami, Yuzo Takamatsu, Koji Ya-
mazaki, Toshiyuki Tsutsumi, Hiroyuki Yotsuyanagi, and Masaki Ha-
shizume

Test Pattern Selection and Customization Targeting Reduced Dy-
namic and Leakage Power Consumption
Subhadip Kundu, Krishna Kumar S., and Santanu Chattopadhyay

Deterministic Algorithms for ATPG under Leakage Constraints
Gorschwin Fey

Session 7C: Test Data Compression

Time: 10:40 am - 12:00 pm, Wednesday, Nov. 25, 2009
Place: Auditorium

Chair: Kazumi Hatayama, STARC, Japan

7C-1

7C-2

7C-3

Extended Selective Encoding of Scan Slices for Reducing Test Data
and Test Power
Jun Liu, Yinhe Han, and Xiaowei Li

A Multi-dimensional Pattern Run-Length Method for Test Data
Compression
Lung-Jen Lee, Wang-Dauh Tseng, Rung-Bin Lin, and Chen-Lun Lee

Bit-Operation-Based Seed Augmentation for LFSR Reseeding with

High Defect Coverage
Hongxia Fang, Krishnendu Chakrabarty, and Rubin Parekhji
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Session 8A: Panel Session Il

Time: 9:00 am - 10:20 am, Thursday, Nov. 26, 2009

Place: Laurel Salon |

Chair: Said Hamdioui, Delft Univ. of Technology, Netherlands

8A-1 Testing Embedded Memories in the Nano-Era: Will the Existing
Approaches Survive?
Said Hamdioui

Session 8B: Fault Modeling & Diagnosis

Time: 9:00 am - 10:20 am, Thursday, Nov. 26, 2009
Place: Laurel Salon Il

Chair: Michel Renovell, LIRMM, France

8B-1 A Non-Intrusive and Accurate Inspection Method for Segment Delay
Variabilities
Ying-Yen Chen and Jing-Jia Liou

8B-2 Bridging Fault Diagnosisto Identify the Layer of Systematic Defects
Po-Juei Chen, James Chien-Mo Li, and Hsing Jasmine Chao

8B-3 Delay Fault Diagnosisin Sequential Circuits
Youssef Benabboud, Alberto Bosio, Luigi Dilillo, Patrick Girard,
Serge Pravossoudovitch, Arnaud Virazel, and Olivia Riewer

8B-4 A Partially-Exhaustive Gate Transition Fault Model
Brion Keller, Dale Meehl, Anis Uzzaman, and Richard Billings

Session 8C: Analog and Mixed-Signal Testing Il

Time: 9:00 am - 10:20 am, Thursday, Nov. 26, 2009

Place: Auditorium

Chair: Soon-Jyh Chang, National Cheng Kung University, Taiwan

8C-1 An On-Chip Integrator Leakage Characterization Technique and Its
Application to Switched Capacitor Circuits Testing
Chen-Yuan Yang, Xuan-Lun Huang, and Jiun-Lang Huang

8C-2 LFSR-Based Performance Characterization of Nonlinear Analog and
Mixed-Signal Circuits
Joonsung Park, Jaeyong Chung, and Jacob A. Abraham

8C-3 A Jitter Characterizing BIST with Pulse-Amplifying Technique
An-Sheng Chao and Soon-Jyh Chang

8C-4 A Low-Cost Output Response Analyzer for the Built-in-Self-Test .-A

Modulator Based on the Controlled Sine Wave Fitting Method
Shao-Feng Hung, Hao-Chiao Hong, and Sheng-Chuan Liang
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Session 9A: Memory Test

Time: 10:40 am - 12:00 pm, Thursday, Nov. 26, 2009

Place: Laurel Salon |

Chair: Shyue-Kung Lu, National Taiwan University of Science
and Technology, Taiwan

9A-1 New Algorithms for Address Decoder Delay Faults and Bit Line
Imbalance Faults
Ad J. van de Goor, Said Hamdioui, Georgi N. Gaydadjiev, and Zaid Al-Ars

9A-2 Testability Exploration of 3-D RAMsand CAMs
Yu-Jen Huang and Jin-Fu Li

9A-3 Fault Diagnosis Using Test Primitives in Random Access Memories
Zaid Al-Ars and Said Hamdioui

Session 9B: Test Generation IlI

Time: 10:40 pm - 12:00 pm, Thursday, Nov. 26, 2009
Place: Laurel Salon Il

Chair: Hiroshi Takahashi, Ehime University, Japan

9B-1 Test Generation for Designs with On-Chip Clock Generators
Xijiang Lin and Mark Kassab

9B-2 On the Generation of Functional Test Programs for the Cache Re-
placement Logic
W. Perez, D. Ravotto, E. Sanchez, M. Sonza Reorda, and A. Tonda

9B-3 Compact Test Generation for Small-Delay Defects Using Testa
ble-Path Information
Dong Xiang, Boxue Yin, and Krishendu Chakrabarty

9B-4 At-Speed Scan Test Method for the Timing Optimization and Cali-
bration
Kun-Han Tsai, Ruifeng Guo, and Wu-Tung Cheng

Session 9C: Defect-Based Testing

Time: 10:40 pm - 12:00 pm, Thursday, Nov. 26, 2009
Place: Auditorium

Chair: llia Polian, University of Freiburg, Germany

9C-1 M-IVC: Usng Multiple Input Vectorsto Minimize Aging-Induced Delay
Song Jin, Yinhe Han, Lei Zhang, Huawei Li, Xiaowei Li, and Guihai Yan

9C-2 Analysis of Resistive Bridging Defectsin a Synchronizer
Hyoung-Kook Kim, Wen-Ben Jone, Laung-Terng Wang, and Shianling \Wu

9C-3 On-Chip TSV Testing for 3D IC before Bonding Using Sense Am-
plification
Po-Yuan Chen, Cheng-Wen Wu, and Ding-Ming Kwai

9C-4 Test Pattern Selection for Potentially Harmful Open Defectsin Pow-

er Distribution Networks
Yubin Zhang, Lin Huang, Feng Yuan, and Qiang Xu
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Nov. 25, 2009, 1:30 pm - 8:00 pm, Sun Moon Lake, Nantou

The social program at the Eighteenth Asian Test Symposium provides
not only the opportunities for informal technical discussions among partic-
ipants but also a good time for all of our friends. It is our pleasure to invite
you to enjoy the banquet with the social program. Please refer to the fol-
lowing schedule, the social program will be held in the most famous and
the middle Taiwan — Sun Moon Lake. After four-hour
tour we will enjoy our banquet in the Lalu Hotel. Welcome to the Eigh-

beautiful resort of

Social Program

teenth Asian Test Symposium again.

Schedule
Time Venue
1.  Gather in 1F L obby, Evergreen Laurel Hotel,
13:30~13:40 Taichung
Take busto Sun Moon Lake
Yachting Journey on Sun Moon Lake
Yachting Route:_Shueishe Wharf — Lalu
15:00 ~17:00 Isand — Syuenguang Temple — Ita Thao
Wharf — Shueishe Wharf
(http://www.sunmoonlake.gov.tw/EN/02000477.aspx)
17:00~17:30 || Lakesidewalk
17:30~19:30 | Conference Banquet inthelLal u
Back to Evergreen Laurel Hotel, Taichung (Gather
19:30~20:00* || inthe entrance of the Lalu)
*Note: Adjusted by banquet ending time.

National Freeway 1

=

Sun-Moon Lake
(Enlarged Scale)

)]
€

National Freeway 6

Han-Bi Sidewalk

Shueishe

Wharf
R

{The LaLu Hote]
lu Island

Syuenguang Ita Thao Wharf,

National Freeway 3
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Tour — Sun Moon Lake

Sun Moon Lake,
situated in Nantou
County’s  Yuchih
Township, in the
center of Taiwan,
and is the island’s
largest lake. It is a
beautiful alpine
lake, divided by
thetiny Lalu Island;
the eastern part of
the lake is round
like the sun and the
western  side is L
shaped like a crescent moon, hence the name “Sun Moon Lake”. Its crystal-
line, emerald green waters reflect the hills and mountains which rise on all
sides. Natural beauty is enhanced by numerous cultural and historical sites.
Well-known both at home and abroad, the Sun Moon Lake Scenic Area has
exceptional potential for further growth and recognition as a prime tourism
destination. When you visit Sun Moon Lake, we provide 1.5hr travel ar-
rangement by boat. You will have an irresistible impulse to reach the center
of the lake, and to come close to the natural beauty of the lakes and moun-
tains.

Banquet — The Lalu

The Lalu is located
on Sun Moon
Lake’s Lalu Pe
ninsula. In the past,
the building served
as Chiang Kai
Shek’s travel ac- ‘
commodation. The & 3 E L [

Lalu’s architectural [ .I ' | | l_

design centres on ! \ i ‘ »

the themes of I ™™ 19
utmost simplifica
tion of Zen style
and is constructed
with four mgjor building materials of wood, stone, glass and iron. Its
unique “Ongoing Style” of architecture has impressed the public and al-
ready becomes a model imitated by restaurants, hotels and various personal
and business establishments.
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Classical Chinese Music

The Zheng, com-
monly known as
Guzheng, is a
plucked string
instrument that is
part of the zither
family. It is one of
the most ancient
Chinese  musical
instruments ac-
cording to the
documents  written
in the Qin dynasty
(before 206 BC).
Zheng is the forerunner of Japanese koto, Korean kayagum, Mongolian
yatag, and Vietnamese dan tranh.

Puppet Show

Taiwanese glove
puppetry is a dra-
ma that is deeply
embedded in Tai-
wanese folk society.
In a different era, it
served as the Tai-
wanese  people’s
best outlet for
recreation and
relaxation. Today,
though no longer
Taiwan’s most
important  drama
activity, glove
puppetry continues
to adjust to chang-
ing trends to offer a
glamorous and
appealing drama.
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Welcome to Taichung

Taichung City islocated in the middle part of Taichung Basin in central
Taiwan. It faces Taiwan Strait in the west and mountains in the east. Tai-
chung City is the third largest city in Taiwan. It is aso nicknamed cultural
city due to its prosperous cultural activities. Its mild spring-like climate
lasts all year long. Hence, it is widely regarded as the best city to live in
Taiwan. Art, culture, and educational activities are affluent in Taichung City,
such as National Museum of Natural Sciences, National Museum of Fine
Arts, Taichung Park, Jhongcheng Park, Fengle Sculpture Park, Taichung
Metropoalitan Park, etc.

Useful Websites:

Taichung City Government: http://www.tai chung.gov.tw/english

Taichung Travel Net: http://travel .tccg.gov.tw/english

Evergreen Laurel Hotel: http://www.evergreen-hotels.com

The Lalu Hotel: http://www.thelalu.com.tw

National Museum of Natural Sciences: http://www.nmns.edu.tw

ATS’09 Website: http://ats09.nchu.edu.tw
Language

Mandarin is the official language in the Republic of China, though
other dialects are also spoken. The most commonly used foreign lan-
guage is English. Taxi drivers, however, generaly only speak Manda-
rin or Tailwanese.

Climate

Taiwan's climate is subtropical with average annual temperatures
of 19°C (66°F) in the north and 21°C (69°F) in the south. Autumn
from September through November, is usually cool with an average
temperature from 20°C t024°C (68°F to 75°F). The weather report of
Taiwan can be found at the website of Central Weather Buresu:
http://www.cwb.gov.tw

Time Zone

Taiwan is eight hours ahead of Greenwich Mean Time (GMT+8)
and does not practice daylight saving time during summer.
Electricity Power Supply
The utility power supply used in Taiwan is 110 volts/60 Hz. Ap-

pliances from Europe, Australia or South-East Asia will require an
adaptor and/or transformer.
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Currency

Taiwan's currency is the New Taiwan Dollar (NT$). Bill denomi-
nations are NT$2,000, NT$1,000, NT$500, NT$200, and NT$100.
Coin denominations are NT$1, NT$5, NT$10, NT$20, and NT$50.
The exchange rate is around NT$32 to US$1. Foreign currencies can
be exchanged at the airport upon arrival, or at government-authorized
banks, tourist hotels, and department stores. Please retain the currency
exchange receipt to exchange unused NT Dollars back to original cur-
rency. Traveler's checks in major currencies may be cashed at some
tourist-oriented businesses and most international tourist hotels.

Credit Card

Major credit cards are accepted by hotels, department stores, air-
lines, most stores and restaurants. Cash can be withdrawn from the
ATM which has the same logo on your cards. Cash is generally pre-
ferred in most placesin Taiwan.

Telecommunication Service

A single local call from a public phone costs NT$1 for 3 minutes
with additional coins insertion for continuing service. If needed, the
overseas operator may be reached by dialing "100". Direct internatinal
call isavailable from some phones, after dialing the prefix “002”. Rate
for direct international callsis charged every six seconds.

Customs

Personal items are free of duty. Visitors over 20 years old may
bring in, duty free, 200 cigarettes or 25 cigars or 0.5 kg of tobacco, one
bottle of liquor and one used camera. Gold cannot be exported without
a permit issued by the Ministry of Finance. Passengers arriving with
gold and silver and planning to take it out at departure must declare it
and leave the items with Customs until they leave Taiwan.

Helpful Phone Numbers

English Speaking Police: (02)2555-4275

or (02)2556-6007
Emergencies/Fire Department: 119
Police: 110
English Speaking Directory Assistance: 106
International Operator Assistance: 100
Taichung Foreign Affairs Police Station: (04)2222-3725
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Transportation

From Taiwan Taoyuan (CKS) Airport

Kuokuang Line,

Busline F%E?E.X,Fje)& Taiwan Bus Corp.
P (4 % 52)
L ooks
Service| Airport 06:00-01:30 06:30-22:30
hours |Taichung 02:00-22:00 05:00-18:20
Trip duration 130 mins 130 mins
Bus Stop Evergreen Laurel Hotel Chung-Mslzﬁol(E)IIemmtary
Ticket | Adult NT$220 NT$220
price | Child NT$190 NT$145

Ticket counters

Arrival Passenger Reception Areas of both Terminals

Terminal 1: 1st Floor

Centor

e

A T & Tours q
Service
Counter Bl

Alrline Service Arrival Hall Airline Service

com o o] 8BS

Rental Cars

i

Center

Terminal 2: 1st Floor

i\ L

i |
Ears

Arrival Greeting Hall ' I:l
|

|

_'- LA

Arrival Baggage Claim
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. Telephone

$ Currency Exchange
§ 5 Toilet
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Taiwan High Speed Railway (THSR)

Sepl. Shuttle Bus from Airport to THSR Taoyuan Station

Busline: Ubus 705 line
Servicehours:  Taiwan Taoyuan Airport Terminal 1 (06:30-22:30)
THRS Taoyuan Station (07:00-23:45)

Trip duration: 15 mins
Ticket price: Adult NT$30; Child NT$15

Sep2. Taiwan High Speed Railway to Taichung

Servicehours:  THRS Taoyuan Station  (06:52-23:22)
THRS Taichung Station  (06:30-22:54)

Trip duration: 38 mins

Station: THRS Taichung Station

Ticket price: Stand Class: Adult NT$540; Child NT$270
BusinessClass: Adult NT$805; Child NT$505
Non-reserved:  Adult NT$455; Child NT$250

Timetable: http://www.thsrc.com.tw/en/

Sep3. Taxi from THSR Taichung Sation to Evergreen Laurel Hotel

Servicehours:  06:00-24:00

Trip duration: ~ 20~30 mins

Charge: Typical taxi fare to Evergreen Laurel Hotel is approx.
NT$250.
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In Taichung City
Driving

Get off at the Taichung Chung Kang Rd. interchange
from National Rd#1, and drive toward Taichung, and
in approximately 2 kilometers you will get off at
Evergreen Laurel Hotel (Taichung).

Mass Transit

Get off at Taichung Railway Station from the Taiwan
Railway and then get on routes 27, 106 or 88 of Tai-
chung Passenger Service then get off at Station He-
cuo.

Get off at Taichung Station from the Taiwan High
Speed Rail and get on Ubus85 to the intersection of
Wenxin Rd. and Chung Kang Rd. then transfer to
Ubus83 you will get off at Evergreen Laure Hotel
(Taichung).

Please take me to the Evergreen Laurel Hotel.

A AT S0 EE R
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The Eighteenth Asian Test Symposium

http://ats09.nchu.edu.tw/
November 23-26, 2009
EVERGREEN LAUREL HOTEL TAICHUNG, Taichung, Taiwan

Registration Form

E-MAIL or FAX this form to: ATS09 Secretariat

E-mail: ats2009.taiwan@gmail.com

Tel: +886-2-8226-1010
Fax: +886-2-8226-2785

Please TYPE or print BLOCK LETTERS and notice the regulations below:
(1) At least one author must register at a non-student rate by August 10. Please indicate the paper reference number.

(2) Extra pages fee for each paper exceeding page limit must be paid by August 10.
(3) After October 10, participating in the social event is not guaranteed.
(4) No registration form will be accepted after November 6. After this date, please register on-site.
Name:
(Last) (First) (Middle)
Affiliation/company:
Mailing address:
Tel: Fax: E-mail:
(Zip/Postal code) (Country)
IEEE membership number: Paper reference number(s):
Registration f Svmposium Tutorial
??\ﬁrlg(;(l)lgr)?Fs P Tutorial 1 Tutorial 2 Subtotal
Until Oct. 10 After Oct. 10 Until Oct. 10 After Oct. 10 Until Oct. 10 After Oct. 10
IEEE member QNT$15,000 |ONT$18,000 | ANT$2,350 |LINT$3,000 |LUNT$2,350 |LINT$3,000
Non-member QNT$19,000 |ONT$22,500 | ANT$3,300 | INT$4,000 |LANT$3,300 | LANTS$4,000
|EEE student member*® |QNT$8,500 |QNT$10,000 |QANT$1,350 |QNT$1,650 |NT$1,350 |ANT$1,650
Student non-member*®  |QNT$10,500 | QNT$13,000 | ANT$1,650 |ANT$2,000 |QNT$1,650 |ANT$2,000
Extra pages fees* UNT$2,700 each X extra page(s) (at most 2 pages)
Extra social event tickets*> UNT$2,000 each X ticket(s)
Total
*T The exchange rate is approx. NT$33 to US$1.
*2 Extra pages fee for each paper exceeding page limit must be paid by August 10.
*3 Student fees do not include the social event (the tour and the banquet).
Payment method:
U Bank transfer
| will remit / have remitted the fee on under the name of to:
(Date) (Name of remitter)
Bank Name: Bank of Taiwan
Bank Address: 23, Linhai 1st Road, Kaohsiung, Taiwan
Account Number: 51001089443
Account Name: Taiwan Institute of Electrical and Electronic Engineering
SWIFT Code: BKTWTWTT051
O Credit Card
U Visa O MasterCard
card No.: OO OO0 OO0 QOO Expiry Date: / (mm/yy)

Signature of cardholder:

Name of cardholder (Please print):

CVC2 /CVV2 No.: LJLIL] (The last 3 digits on the reverse side of your card.)

Date:
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EVERGREEN LAUREL HOTEL
(TAICHUNG)

Attn.: EVERGREEN LAUREL HOTEL TAICHUNG-Reservation Department
Tel No : 886 4 2324 2277

Fax No : 886 4 2324 2233

E-mail : elhtcg@evergreen-hotels.com

(ATS 09) ACCOMMODATION BOOKING FORM

The Evergreen Laurel Hotel Taichung, is offering special rates to attendees of the ATS 09 in Taichung. Please
complete this form, and return one copy via fax or e-mail by 23, OCT. 2009. (Reservation made after this date
would be subject to rooms availability) And fax this form as following:

(A) ROOM TYPE & SPECIAL ROOM RATE (NTD)

. Fee Special Rate (Standard Floor)
Room T Room S Bed S
oom 1ype oom Square | Bed Size (cm) TWD Single Occupied | Double occupied
Superior Room (US) 29.4 m? 180*200 $6,400 $ 3,200 $ 3,500
Standard Twin Room (ST) 29.4 m? 110x200*2 $6,400 $ 3,200 $ 3,500

Note :1) Per room per night 5% government tax & 10% service charge of the original rate are included.
2) A surcharge of TWD 380 will be applied for extra one daily breakfast.
3) Free for internet speedway service.
4) Complimentary fruit basket on the day of arrival.
5) Enjoy unlimited use of the health club, sauna, swimming pool and exercise facilities.

(B) RESERVATION INFORMATION (Please type or print clearly)

Guest Name:

Check In date: Check Out date:
Institution:
Telephone: Fax:

Number of room required:
O Single (one king bed) O Twin (two single beds) O Double (one king bed)
O Non-smoking room (subject to room availability)

(C) TRANSPORTATION SERVICE
O Transport to CKS International Airport, one way charge $3,500 NT per each car. (VOVAL)

Arrival Date: Flight No:

Departure Date: Flight No:

(D) PAYMENT
O By Credit Card: [ Visa [ Mastercard [ American Express [ Diners

Card No: Date of expire:

Signature: Date:

(E) CONFIRMATION

The reconfirm form will be faxed back to you within 3 days by hotel reservation center.
Resv. No.# Recfm. Stamp:
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Please attach two 2"x2”

head & shoulder photos

in color ( taken within

the last six months )
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F i %E‘ VISAAPPLICATION FORM FOR ENTRY INTO TAIWAN, REPUBLIC OF CHINA
JH ?“% Frr 1E Y rj?’fﬂi% I

The applrcant must sign this form. Applrcants wlawé not reached the age of majority must havedime signed by a parent or legal guardian.
i1 M R 1 Please complete all sectionsBh OCK LETTERS

%{rﬁ%ﬁ[ﬁ‘%" #h it WHICH CATEGORY OF VISA ARE YOU APPLYING FOR
17 K Ly ae D}l*’f}%‘ L9t % w5 LIk e

Category Visitor visa esident visa Dipdtic visa Courtesy visa
2.7 g O %

Entry Single Multiple

Hlﬁﬁ s APPLICANT'SDETAILS : I# Surname
3= B(FRMATEAL] ) ¢ Fulname (exactly as in passport) O e O e e
£, Given name(s)

R T T T et o e e
AR IR (1)) : SIS ACNINE
Former or other name (if any ) Chinese name (if any)
O THE R PN
Nationality Former or other nationality (if any)
8.1t W[} (% QSRS - LIS DI=M DIy [ Tl CIEEE
Sex Male Female Marital status Srngle Marned Widowed Sepeda Divorced
1040 |1 = Year E[Month , ['Day |11;11% i*’ﬂ%,F il City) B (Country)
Date of birth | | | | | | | Place of birth
125 % : 13.%?,%;3&3%@%5931#%%%@ :
Occupation Name of employer or school
1473 rirrl *luyfﬁﬁf
Address and telephone number in Taiwan
154 [ = 1 o
Permanent address and telephone number in homégoun

* %ﬁﬁ APPLICANT'S PASSPORT
1675 iz [ ¢ mENE: O | O s ghae
Type Diplomatic Official Regular Other; Please speeify
17 5% ﬁ% lS.?ﬁiﬁ’ijﬁjﬂlﬂjE' : & Year E[Month FIDay
No. Date of expiry | | | | |
lQ.é“ngﬁE 1 FYear FIMonth | ['Day 20.5“5"2%1*’1%,#2
Date of issue | | | | | Place of issue
T T JOURNEYTO TAIWAN, R.O.C.:
LAFIEY Lix & LA [ =2 [ ™ Lix (5 B HENE.-2
Purpose of travel Tourism Business  Study Employment  Joining or visitingrfity =~ Religion

8 9 5 ) -
Other; (please specify)

225 ;riﬁ TR *Year E[Month ; ['Day |233 ;riﬁ‘,‘ET,EIHFJ rrYear £]Month [ IDay
Proposed date of arnvlil | | | Proposed date of departure from Talw | | | | |
T P ,Ff[ e |) Particulars of Reference in Taiwan(if applicable)
It i} E‘j [% EAIES
Name Iph'elras ip to applicant
VT I TR ] “[r]m i Er rﬂF
ROC'ID/ARC No.of yourreferenceinTawan} | | | | | | | | | | Telep one No.
Gy BEN gt “'F'f' i
Residential address Office telephone No.

5 5 K Ry B




* ﬁ@f[ﬂ‘ﬁ]\ﬁ\ F} T ALL APPLICANTSARE REQUIRED TO READ AND CHECK THE APPROPRIATE BOX FOR EACH ITEM:

Aiﬁ EIES aj[g,w?ﬂ Il,fF*j_’h[ ﬁrv |7 B Sy %7 SR 1?1 ﬁ{?f[ttﬁ@g@g' ,1?1
Have you had any criminal record within orsddé the territory of the R.O.C. or have you evenhbdenied entry,
ordered to leave or deported by the R.O.C. GURENT? ........ .ot e et e LIYES

...[INO
BARL f72F ] N 2

Have you ever entered Taiwan, R.O.C. illegally....

Ciﬂx EiE gr J;ﬁrﬁ M ,l,ﬂ-ﬁj, k1 IH‘%&’? ({/D Lj)ﬁ) * {<$JTE ﬁl}pts’zfjr,gi}ﬂ I*'jj}f{)r{‘ ﬁl}tﬂs’z%‘ Ry 2
Have you ever been afflicted with a communiealisease of public health significance such d3SAla dangerous
physical or mental disorder, or been a drugs@bor @ddICP ............oviiit i e [IYES..[INO
;Q_n\ ﬁ‘r",‘iH@f aj[g,;tu?'i[ 1_}3; @?p :@}ﬂF ,» 2R (0
Have you ever overstayed visitor or reS|dm$/0r worked illegally in Taiwan, R.O.C.. TR I A 4 =+ Yo% Il \\[O)
ERL I T P VRVIBE i (U i) 2 B 2
Have you ever been a controlled substancengrﬂfﬂcker" .......................................................................... [IYES..[INO
FARLA '?,Ettl 1 B [ AP A
Have you ever been refused a visa at an R. O Ctdrml%s .............................................................................. [ JYES... JNO
;Q_n\ ET1 ) E i £ IH'%H'ﬁ SRS
Have you ever applled for an R.O. C visa WItRfEBrent Nnami ? .......c.oeii i [IYES..[INO

B FE - SRR AR TR SR IR E mj&%ﬁg B o 7;/ A sl FA;\_ TRL
iﬁﬂlﬁ%“’%lt"#@% © PR TEEATETS > b P TE H A RE
Attention : YES answer does not necessargyn{/ ineligibility tjz)r avisa. If you answere¥ES to any of the

guestions listed above or if you have any questidhis regard, personal appearance at this oficecommended. If you are
not to file the application in person, please prepand attach a statement with explanatory not#sg form.

SR I~ e

2L EpE| Acknowledgement :
* *’*’ &1 | certify that:
1 ulmép, 1 EJL{ [[%%‘Q BT > TR E Fe [E”?J?i % &TEW JELt*jEE}"“EﬁM:' Zlo
| haveread an understood all the qu%nons forth in thisapplication and that the answers| have furnished on
thisform aretrue and correct to the best of my knowledge and belief.
2. ZSIF (7 S RO i S WAL R RLATROGE ™ o N <

| understand that any false or mideading statement may result in therefusal of a visa or denial of entry into Taiwan,
the Republic of China.

3. ZYFIFGIiR] i S T T AR AP s
| also under stand that the gover nment of the Republic of China reservestheright towithhold disclosure of the

reasonsfor disapproval of my visa application, and to withhold thefees deemed non-refundable.
4, 4 AL }%Hl%%e A J[RY BRI NI ATE | s
| understand that once submitted this application form has become the property of the government of the R.O.C.
and will not be returned to me.
5. IR ﬁ%s k l?ﬁut[rﬁ' SIS — FI T tﬁt[@' NE&}{ﬁj'%/Hli' S [y ETEE i o *]#%Z@F/JLI'%E&L%
B 5T E“l| J£ r ,ig_FLE EIEAUE | S I R Hlif aq[g;tt%gﬁﬂ Lmjﬁ, j[}ajtﬁ gytagﬁﬁﬂ 1?3» [
ﬁt%aeaﬁﬂ’%wﬂﬂw%t wEwE e%{ [ LT S A
www.immigration.gov.tw
| am awar ethat R.O.C.citizens ever registered with household in Taiwan shall be subject to the laws of the Republic of
Chinawhilein itsjurisdiction. According to the Regulationsfor Exit of Draftees Article 14 : For a draftee having
maintained his household registation in Taiwan and has at the same time the status of double nationalities shall enter
into and depart from Taiwan by presenting hisROC passport; any draftee entering into Taiwan by presenting a foreign
passport and isduly subject to conscription shall berestricted from departing from Taiwan.
For conscription law please visit the web site : www.immigration.gov.tw.
%; " WARNING :
lﬂ%tﬂl%’ SBIFE SR  SELEH AT

Drug trafficking is punishable by death accordiaghe criminal law of the Republic of China.

leﬁ‘?EF F|}' DATE OF APPLICATION :

i % £1 APPLICANT'S SIGNATURE :
(%j %) (Personal signature is required)

[ZE 3 €, SIGNATURE OF THE APPLICANT'S AGENT :

E?fﬂlﬁ% * Fér%h” Relationship to the applicant :

R SN [ M=t & ﬁt‘ Agent’s full name, address and telephone number

1% £, Name :

F FT 557 Telephone No. :

=4~Address :




ET

o8

o A B MVO10
] N ] >
R NS E O R o
- o g Chi==c ¥ 3
v (T HEB) LIf =Y 5
¢ R A L G 5 A S
(% &) SO | (%) ()
a4 TE & P g & |&mT - 5 (R AL HE )
S N NES &) RAEE | Orm OEE OR
. e . . H =%
| Yo Sl 0% raga (HET
¥f z i); /ﬁ% %**’I’&%Z‘ﬁ(llk}) :;—F D.‘E—’PQ ( ) ;)_7&3‘ c_JJ %?”: vk FFE R
IR Mﬁh:
5
(23!{%‘&?‘%"}5
RS EEE)
R T
Al ol B3
By W
R fo P o R
# k| O <uEREr % B2 o T
T " ¥ fas |
‘/,F B s
E 4 i p i ® g
By i # # -
F\ Vi 72
v fh; A A ET P e BE E:) i 2 at THE
P
B | e
LS
VR
PR TOF o
(= 4)
wagms | 2 Pl hAET P | PaEy | R i b ak T2 EP54E
RS
Fo#
i i’i"
A ’FT‘ i
Ry (7 AL
-~ B PRER S RS =2
] F\:"'}—‘—E/J_DOER*E] Bk
ERTRy : DFEfFA R
RE THER L
CoRYTREALL
A p e
R AR A S R 155 7% 0 (02)23899983
0 ORI P a8 w* B9l sl T % (04)22549981
BRI B e 23— B 43655 1 %351 (07)2823740
IR A TS ¢ L 371 5T H %% (038)338029
LRI AP ,T,Jfaasa—,s_%*mdz 3B E ki3 # 3 1 (082)323701 : :
B AR JRAREE T B4R G F PMAEEH 135 SARIRA R A o T35 1 (0836)23736 CNC I N T AR




- REEE RO SABS THRANMAENF S R TARE RANAELEEF LI o A
' Jj;l‘_}%—kv FBooOPPPS P RE GV RAEARE AN FERT Y Y (5 78)
%A }f@f‘l ° i1 » ek
:‘Q%Amgéggﬂﬁfﬁﬁﬁ‘ﬁﬂ‘ﬁi'BKmW%%(ﬁJ ]R8 2 B 5% G ST
RAESREF o ARBI S ek BFEY & R x o, g oo | FALO)
¥ %?ﬁoﬁﬂ 1 5 c A P R CHESE A RE &é/ & 5
LU o ¥ %.(53)
WY Ag e Rl T BT S BFUMEREE () B2 B ﬁ%m)
i Tﬂ%\ﬁ?f o A § o R ()
[JY A 8 @ <~ e ®dar s Foc s B & Zrunt i (35) MR B 3 | A0
Ha i § =5 T FPFR(T8)
¢ 2 miz+ i y. ;ﬁp B s B A BFOAEN () BB R L 7§t b R
% HA R K R ML 78D
G HTiNEs)
% R (95)
B ISCAS 2009 + ¢ #3 fe oy (235 SAEAY foB R o~k Q8 6 2 9| 2 F % HAG)
. . - ST RR A3
Hix & % 02-82261010 i KA ’r*é“%}1%>
=~ [x4y
o AR A Y G R R ER S WARTEBEE Y o TR
% BT O F A S d&;%%iguAAﬁﬁPﬁ @ﬁﬁiy4o < oA o
T | S YRS RRE S EAREL S FEUd 0 DA WA EFT DO E | REEEO)
> 2 5o % HEF(T9)
By AEHEGD
+ R EF(83)
2t BB (91)
% BE 5 (94)
E EEH0
'?ﬂ ’i /r’ﬁ?(lOZ)
B FTE P (112)
, & 52 5 6 (113)
< PR % 2RI FRE(114)
B & B L A G S B e BE 6 (115)
14 ﬁﬂ' P\ ‘F‘L glﬁiﬁfﬂi/rﬁ’(lw)
W B (119)
AL € AR TS B (129)
‘g‘_ /n:'f‘ 1“2 ‘/‘TIL“-
WARER (& > 5)(16)
et g BRER ot B AR BREE R ETE - B %A@
qlﬁﬂ/wé"(fgg)
YAt % Y % L R B (90)
B EEE(92)
PEE-EIARFIEIRALE ER SIS - - - A ) B 4 756 (93)

L peE ¥
FREEALLE
RS
Q‘Fj){: 3 n

p

1% R EE(106)
AEFPEFAD
AFPPFL ERB)
fo 17 22 %9(126)
BREEN A AR
(121

i § i kw130

B R F* € R (136)

BoAr p

AR B (139)
A4 2 (140)

i §z~§ R (141)
@"&(142)

ﬁﬁfﬁgg ~ £20(143)
f§ G PRARE B (144)
AP F (145)
ST B (146)



ET

o8

o A B MVO10
) ) N ! 2
A HEEAACDERES RY
gcd = Ee M4 = ® i+
: * XX (EEEB) WU JIA LI O ¢ o
Rt = | M2 vy ) i A
v s Rl : . :
(% &) > XX KIS B ) FTGH  [OOXXXXXXXXXXXXX
a4 R® 51# 92 21 p g &t S- @ (E ML HE )
EVPl(g A 1962 &) Ry w | M Ogr OR
¢ HE [ TE M E o WES
= ¥ \ Y ot F X =1 2F 2
Tz kg %j(ﬂ'ﬁ/ﬁzij](ll5) :_?_F O« ( ) - 4 %%:%4“& o
| hmo B x AT REH
| FH Bk L2 € 18
L ?L‘F XX} € BE
B o Q/NEIFAC::
(%% =B~ 2}
PR EgieE)
B XX XX XX %435 2 [XX-XXXXXX
T o B2
B % IXX 44 XX T XX B 43 5 % |13XXXXXXXXX
Bk e
. Lo # PR P i pE o -
o B R RER T e [2 5 k[2010/11/26 IR
p 7o L RE & B oy |BE:
‘;,F B s %
FE. s
- ;; & = o >y FIIRE]
LR | et MAED PR B R i ¥ 13 R
7 g 5 xx 5
wml* XX | 1931.7.31 | % | MR XXE XX XX 435 XXX-XXXXX
B | el & XX 1962.7.23 | % | MR XXHXXTWH XX ¥ 435 XXX-XXXXX
;l: EY XX ] 1989.1.27 | % | &2 XXAXXHXXE43 5 XXX-XXXXX
7 N
%4 ¥ ou T3 # 2
B e BB AR : 8
(%= 4)
Frgpy ] 2 AN N A i ¥ Bk R
% & 4 %
A ;%-
R P (A
- S RBEPGRFN AT B |
PN - X gy [
, , . R %PL S )
RE TR P
SRS FGHERLL
A pde
Ao B A AN R ]S B * % 1 (02)23899983
ER T Y RE L I T 2 31 (04)22549981
B IR A T S - B 436 5 1 23 (07)2823740
IR A T ¢ LB 3TI T 2 3 (038)338029
SR AP ABETSEIRT L LE 7+ (082323701 - —
BARIRFREE D SR 4 ¥ PRiEiEHE 135 SRR By o T3 ¢ (0836)23736 L AR




L AE BB AEE R A ABAEOE - L FRL: ARERANLLAER] ¢ %
4 Jj;[._,Vi_J‘, !?F’zglxﬁhgt‘?}\;ésgt "E‘_%"?ﬂ‘)‘i/?f" gp,nﬁ—s'\@;—ﬁ—ﬁ‘ﬁ%?@ :j‘kj;l;ﬁ’ (fjﬂzﬁ%)

A ERE S ] e A € 2 n

:‘@%*ﬁﬁégﬁﬂ&%&ﬁﬁ‘ﬁﬂ‘ﬁi'BKTH%%(ﬁJ CE R P2 rﬁm)‘”

+ BAEARE AR L A BTER LS RES )ﬁ%é. i* i}g(%)

* ErE- B #.(53)

WY A R R T B R RGN () B R | g
AESRE - gmﬁz% % (76)

(1Y g g Bl o BF L Looi bl (1) B RaS S z/ﬁ(j&%*‘(m)
HEf o F EZm £ R (78

¢ 3 « z& f:é«’ r;y. TR T BR S LN () B B S ;’iﬁggii’“ﬁgn
FARA o RE R HARITTH(ES)

% HFV(95)

#i% | ISCAS 2009 ~ ¢ #o% o B o %SP%mﬂ#ﬁ%* B 2 %L 6 Hg2 9] S A

- = T (T B (133)
H i * % [02-82261010 i % ita Rk (3)
— ‘ﬂuﬂfﬂ-—id L= R M %ﬁ——k;ﬁb;’];}f?-’?iﬁ”‘? ,ar;\;}f?ﬁ q_gggdz,, Fed 2

~

iw vf
R S UNAE - B SABEIEE AN ,Tz w4 o S IR

S pels T

|
SPGB EARE L > HEUed o 2 @RI EET PO B R HE 00
. ??I/’cf"(ﬂ))
I8 7_jEH o N
] ERTS Y A EHEGD

+ R EF(83)
e )P
% BE 5 (94)
E EEH0
BB 102)
B FCE D (112)
FEEH A
X HEEF % ;#1 ji-;—éi(n@
i, N\ A = MR EE B (115)
ﬂ‘—:' 3\ j/ A $§$ j\ P\ 7}:"- gﬁﬁjﬁfﬂilrﬁjﬂw)
W EE 19
At g ARTIE B2 (129)

2~

_ s
t:-;,‘_ (n:'f‘ -

r@ﬁ%‘/ #(& > 5)(16)

TS
MEEERN G BRHER e REALEEE R ETE AR

5§ (80)
. . = K 2 e = 5 i i)
A > XX 3 o % 2 EAHEH(90)

i

B EH(92)

> [N Qs 2 > =% * g g 111, Ial _‘;‘\‘ EL E’J #“Lﬁ%(g?))
PHE - aFAEIALE ER hBR P E R R ® i 3L s 106)

AEFPEFAD

A FFPFY EH118)

F 17 2 %(126)

BREEM I AR

(127)

/ﬁ ¥ A (130)
B F* € R (136)

BoAr p

AR R (139)
AR %140

W §z~§ (141
SER- R Y RN ,%"i(m)

! DU Fﬁw‘g ~ £ 20(143)
EEREEAIRLTE fg € PRIEE B (144)
Z-*r r;a F (145)
< Bl ¥ 3 p B ST B (146)




	ats09.nchu.edu.tw
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	ATS
	Microsoft Word - ATS09-cfp_2nd.doc
	Microsoft Word - ATS09AP1101
	ATS09AP1102a
	ATS09AP1102b
	ATS09AP1102c

	Microsoft Word - ATS09AP1102
	ATS09AP1102as
	ATS09AP1102bs
	ATS09AP1102cs

	Microsoft Word - ATS09RegForm_en.doc
	Microsoft Word - Evergreen Booking form-ATS09.doc
	VISA AP FORM
	收件號：                       承辦人編號、姓吊：                          MV0101
	收件號：                       承辦人編號、姓吊：                          MV0101


