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On behalf of the over 100 volunteers, International Test Conference 

(ITC) is proud to present our 40th technical program featuring a full 

week of test-focused technical activities.  The volunteer organizers work 

tirelessly to bring you a comprehensive program that includes papers, 

panels, lectures, advanced industrial practices, exhibits, tutorials and 

workshops on IC test, board test and system test.  The 2009 technical 

program will also include embedded tutorials and a poster session.  

Some of the week's highlights include: 

 

Tutorials:  Test WeekÊ opens with 12 tutorials covering such diverse 

topics as high-speed interface testing, design-for-manufacturing, silicon 

debug and diagnosis, statistical screening, delay test, post silicon 

validation, failure mechanisms and high-quality test methods for 

nanometer technologies, analog mixed-signal and RF test, and the 

economics of test and testability. Leading industry experts provide a 

wide breadth of knowledge to assist the test engineer in keeping up with 

new and changing technologies. 

 

Keynote Address:  The first day of the conference begins with the 

plenary. Antun Domic, of, Synopsys, will deliver the keynote address, 

Design- and Manufacturing-aware Test Is Our Future.  

 

Invited Speaker: The plenary continues with the invited speaker, 

Shekhar Borkar of Intel. His presentation is titled Design and Test 

Challenges for 32 nm and Beyond. 

 

Exhibits:  After the plenary session, be sure to visit our dynamic exhibit 

floor where major industry suppliers will be displaying their latest 

products and technologies.  

 

Technical Program:  Our exciting technical program begins after the 

invited address on Tuesday, and extends for three days and 18 sessions. 

Find out the latest advances in such hot topics as test compression, 

power-aware test, and recent advances in delay test, logic diagnosis, 

silicon debug, and high quality test methods. Learn more about whatôs 

going on in traditional topics such as analog, mixed-signal, RF, 

microprocessor test and DFTðas well as defects, memory, ATE and 

board test. 

 

 

 

Lecture Series and Advanced Industrial Practice:  We continue to 

supplement the program with the lecture series and advanced industrial 

practices sessions. Lecture Series and Advanced Industrial Practice 

sessions put a practical perspective on current issues in the test 

community ranging from volume learning to silicon validation. 

  

Embedded Tutorials:  This year we will have a separate embedded 

tutorial track on Wednesday (4 sessions).  The embedded tutorials cover 

testing of 3-D chips, new boundary-scan standards, reliability and test, 

and jitter fundamentals. 

 

Posters:  ITC will be continuing its very successful poster session during 

the ñTexas Beer Blast Receptionò on Tuesday evening.  The poster 

session provides an opportunity for presenting late-breaking results and 

getting feedback on innovative methods. It allows for greater interaction 

between the attendee and presenter.  

 

IEEE-USA Career Track:  On Thursday there will be a half day career 

track hosted by IEEE USA.  The career track will provide training and 

guidance for technical professionals looking to improve their career 

paths. 

 

Workshops:  Closing out Test Week are three workshops on design for 

reliability and variability, defect and data driven testing, and test and 

validation of high-speed analog circuits. 

 

As you can see, Test Week 2009 is packed with numerous opportunities 

for education and the exploration of exciting new technologies.  We 

encourage you not to miss the industry's leading test conference. You 

can find more at our Web site http://itctestweek.org.  We look forward 

to seeing you in Austin this November. 

 
 
 
 
 
 
 
 
  
       

      Gordon Roberts                               William  Eklow  

          General Chair                                            Program Chair  
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Become an ITC corporate supporter 

Take advantage of numerous advertising and marketing opportunities 
 

http://www.itctestweek.org 
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Twelve Full-Day TTTC Tutorials 
A great way to prepare for the ITC Technical program         

Seven Panels       

Plenary Session - Keynote and Invited Addresses       

Poster Session       

60 Technical Papers       

Lecture Series and Advanced Industrial Practices 
Special sessions containing introductory and broadening material 

      

Four Embedded Tutorials       

IEEE-USA Career Track       

World-Class Exhibits 
Free exhibits-only admission on Wednesday afternoon and 
All day on Thursday 

      

Corporate Presentations 
The latest technical innovations from our exhibitors and 
corporate supporters 

      

Workshops 
Finish your Test Week experience with a choice of three 

      

Fringe Technical Meetings       

Networking and Social Events       
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SUNDAY, NOVEMBER 1 ï FULL-DAY TUTORIALS 

8:30 a.m. ï 

4:30 p.m. 
Tutorial 1 

Analyzing, Modeling and 
Understanding High-Speed 

Interfaces Using Time 

Domain Reflectometry 

Tutorial 2 
Post-Silicon Validation and 
Debug 

Tutorial 3 
Statistical Screening 
Methods Targeting ñZero 

Defectò IC Quality and 
Reliability 

Tutorial 4 
System-in-Package Test 
Strategies 

Tutorial 5 
 The Convergence and 
Interrelationship of Yield, 

Design for 
Manufacturability and Test 

 
 

MONDAY, NOVEMBER 2 ï FULL-DAY TUTORIALS  

8:30 a.m. ï 

4:30 p.m. 
Tutorial 6 
Advanced Topics 

and Recent 

Advances in 
Silicon Debug and 

Diagnosis 

Tutorial 7 
Design for 

Manufacturability 

Tutorial 8 
High-Quality and 

Low-Cost Delay 

Testing for VDSM 
Designs: 

Challenges and 

Solutions 

Tutorial 9 
Parameter 

Variations and Self-

Calibration/Self-
Repair Solutions in 

Nanometer 

Technologies 

Tutorial 10 
Power-aware 

Testing and Test 

Strategies for Low 
-Power Devices 

Tutorial 11 
Practices in 

Analog, Mixed-

Signal and RF 
Testing 

Tutorial 12 
The Economics of 

Test and Testability 

 
 

MONDAY, NOVEMBER 2 ï SPECIAL PANEL 

5:00 p.m. ï6:30 p.m. Panel 1   40 Years of  Reliable Computing at Stanford CRC 

 

MONDAY, NOVEMBER 2 ï ITC 40
th

 CONFERENCE YEAR CELEBRATION 

6:30 p.m. ï 8:15 pm ITC  40
th
 Conference Reception,  

 
 

TUESDAY, NOVEMBER 3 ï TECHNICAL SESSIONS 

9:00 a.m. ï 10:30 a.m. Plenary Session ï  Keynote Address: Design- and Manufacturing-aware Test Is Our Future  

                                   Invited Address: Design and Test Challenges for 32 nm and Beyond 

 

 

 
10:30 a.m. ï 6:30 p.m. Exhibits 

11:00 a.m. ï 4:00 p.m. 

p.m. 
Corporate Presentations 

12:00 p.m. ï 1:30 p.m. Lunch - Complimentary Lunch in Exhibit Hall at Noon 

1:30 p.m. ï 3:30 p.m. Session 1 
Test Quality and  

Diagnosis 

Session 2 
Boundary-Scan 

Session 3 
Poster Preview 

Advanced Industrial  Practices 1 
Highlights of the Southwest Test 

Workshop  

4:00 p.m. ï 5:30 p.m. Session 4 
Delay Test and Power-

aware Test 

Session 5 
Understanding Frequency 

Behavior on a Device 

Panel 2 
Can EDA Help Solve Analog 

Test and DFT Challenges? 

Panel 3 
Testing of 3-D Chips: Is There 

Anything New Under the Sun? 

 
 

TUESDAY, NOVEMBER 3 ïPOSTER SESSION/TEXAS BEER BLAST RECEPTION 

5:30 p.m. ï7:00 p.m. Poster Session and Texas Beer Blast Reception, Austin Convention Center 
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WEDNESDAY, NOVEMBER 4 ï TECHNICAL SESSIONS 

8:30 a.m.ï10:00 a.m. Session 6 
RF Testing 

Session 7 
Embedded Memory Test and 

Repair 

Advanced Industrial  Practices 2  
Industry Roadmap for Adaptive Test 

Embedded Tutorial 1 
Testing 3-D Chips Containing 

Through-Silicon Vias 

8:30 a.m.ï4:00 p.m. Corporate Presentations 

9:30 a.m.ï5:30 p.m. Exhibits                    Free entry 1:00 p.m. ï 5:30 p.m. 

10:30a.m.ï12:00 p.m. Session 8 
Microprocessor Supply Noise 
and RF Test 

Session 9 
Advances in Test Compression 

Session 10 

Limited Access In-Circuit Board Test 

Techniques 

Embedded Tutorial 2 
The ABCs of Jitter and How 
They May Affect You 

12:00 p.m.ï1:30p.m. Lunch - Complimentary Lunch in Exhibit Hall at Noon. 

1:30 p.m.ï3:30 p.m. Session 11 
Jitter, Jitter, Jitter 

Session 12 
Test Potpourri 

Lecture Series 1  
Post-Silicon Test, Debug and 
Validation 

Embedded Tutorial 3 
New Boundary-Scan-based 
Standards 

4:00 p.m.ï5:30 p.m. Session 13 
Test Techniques for 
ADC/Mixed Signal Devices 

Panel 4 
Power Faults ï What Is Our 
Tolerance for Defects? 

Panel 5 
Physically-aware DFT: Is It Worth 
All the Heavy Lifting? 

Embedded Tutorial 4 
Reliability and Test over the 
Product Life Cycle 

4:00 p.m.ï6:00 p.m. Management Session    Decision Making: Trade-Offs and Choices for Testing Todayôs Most Complex Chips 
 
 

THURSDAY, NOVEMBER 5 ï TECHNICAL SESSIONS 

8:00 a.m.ï 12:00 p.m. IEEE-USA Career Track   (Continental Breakfast at 7:30 a.m.) 

8:30 a.m.ï10:00 a.m. Session 14 
Improving Yield on Your 

Same Old ATE 

Session 15 
Getting Working Silicon 

Session 16 
Verification and Diagnostic ATPG 

Lecture Series 2 
Elevator Talks 

 
 

9:30 a.m. ï 2:00 p.m.            Exhibits           Free entry 9:30 a.m. ï 2:00 p.m. 

10:30 a.m.ï 12:00 p.m. Session 17 
X Handling for MISR 
Signatures 

Session 18 
Innovative Solutions 

Advanced Industrial Practices 3 
Test for Yield 
 

Lecture Series 3 
Innovative Approaches to 
Performance Test 

12:00 p.m.ï 1:30 p.m. Lunch Break (no lunch served) 

2:00 p.m. ï 3:30 p.m. Panel 6 
Predictive Solutions for TestðThe Next DFT Paradigm? 

Panel 7 
How (Un)Affordable Is the True Cost of Test? 

 
THURSDAY, NOVEMBER 5 ï WORKSHOPS  

4:00 p.m. ï 6:30 p.m. Test and Validation High-Speed Analog Ckts. Design for Reliability and Variability Defect- and Data-driven Testing 

 7:00 p.m. ï 9:00 p.m. Reception 

 
FRIDAY, NOVEMBER 6 ï WORKSHOPS 

8:00 a.m. ï 4:00 p.m. Test and Validation High-Speed Analog Ckts. Design for Reliability and Variability Defect- and Data-driven Testing 
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TTTC TEST TECHNOLOGY EDUCATION PROGRAM (TTEP) 2009 
 

The Tutorials & Education Group of the IEEE Computer Society Test Technology Technical Council (TTTC) organizes a comprehensive set of Test 

Technology Tutorials to be held in conjunction with several TTTC-sponsored technical meetings worldwide. The mission of the Test Technology 

Educational Program (TTEP) is to serve test and design professionals by offering fundamental education and expert knowledge in state-of-the-art test 

technology topics. TTEP offers tutorial participants the opportunity to earn official certification from IEEE Computer Society TTTC. Each full-day 

tutorial corresponds to four TTEP units. Upon completion of sixteen TTEP units, official recognition in the form of an IEEE TTTC Test Technology 

Certificate will be presented to the participant. For further information regarding TTEP, please visit http://tab.computer.org/tttc/teg/ttep/ 

At ITC09, TTTC/TTEP is pleased to present twelve full -day tutorials on topics of current interest to test professionals and researchers. All tutorials 

qualify for credit towards IEEE TTTC certification under the TTEP program. Five tutorials are held on Sunday, November 1st, and seven on Monday, 

November 2nd. Each tutorial requires a separate registration fee (see ITC registration form or www.itctestweek.org for further information). 

Admission for on-site registrants is subject to availability. 

Tutorial attendees receive study material, breakfast, lunch, and coffee breaks. The study material includes a hardcopy of the presentation and 

bibliographical material. Tutorial registration, coffee and pastry are available at 7:00 a.m. on Sunday and Monday. 

 

Sunday   8:30 a.m. ï 4:30 p.m. 
  

 
 
TUTORIAL 1    
Analyzing, Modeling and 
Understanding High-Speed 
Interfaces Using Time Domain 
Reflectometry 

Presenter W.Maichen 

Description Keeping theory and 

mathematics to a minimum, this presentation 

aims to develop an intuitive understanding of 

high-speed transmission line behavior. This is 

an important topic for anyone concerned with 

design, analysis, troubleshooting, or 

qualification of high-speed interconnects like 

backplanes, printed circuit boards, high-speed 

serial links, cables, connectors, sockets etc. 

Using a compact time domain reflectometer 

(TDR) we will perform a variety of life, real-

time demonstrations (free-hand experiments) 

to investigate topics like delay and 

characteristic impedance, reflections, 

impedance mismatches, parasitics, lumped 

and distributed crosstalk, differential 

signaling, and others. We will show how to 

extract quantitative data for transmission 

lines and parasitics and use them to build 

equivalent models to be used in transmission 

path simulation. Towards the end we will 

compare TDR with the traditionally more 

common analysis based on network analyzers 

and show strengths and weaknesses in either 

approach.  

 

TUTORIAL 2    
Post-Silicon Validation and Debug 

Presenters  N. Nicoli, B. Vermeulen,          

J. Stinson 

Description Pre-silicon verification 

methods work with models of the design and 

are therefore limited by the inherent trade-off 

between accuracy and runtime. Designs are 

sent to fabrication when the confidence level 

is high enough; unfortunately, functional and 

electrical design bugs can still remain 

undetected and slip through to prototype 

silicon. Errors that slip through require fixing 

as soon as possible once detected on the 

prototype. Hence, the pre-silicon verification 

transitions to post-silicon validation and 

debug upon return of first silicon samples 

from the fab. The continued need for more 

effective and efficient debugging methods 

and instruments is expected to drive 

innovative new debug research over the 

forthcoming years. In this tutorial, we present 

the basic concepts and the recent advances in 

this area. 

 

 

TUTORIAL 3   
Statistical Screening Methods 
Targeting "Zero Defect" IC Quality 
and Reliability 

Presenter  A. Singh 

Description Integrated circuits have 
traditionally all been tested identically in the 
manufacturing flow. However, as the 
detection of subtle manufacturing flaws 
becomes ever more challenging and 
expensive in aggressively scaled nanometer 
technologies, innovative new statistical 
screening methods are being developed that 
attempt to improve test effectiveness and 
optimize test costs by adaptively subjecting 
ñsuspectò parts to more extensive testing. The 
idea is similar to security screening at 
airports. Such methods fall into two broad 
categories: those that exploit the statistics of 
defect distribution on wafers, and those that 
exploit the correlation in the variation of 
process and performance parameters on 
wafers. This tutorial presents test 
methodologies that span both these 
categories, and illustrates their effectiveness 
with results from a number of recently 
published experimental studies on real 
production circuits by key manufacturers.  
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Sunday  8:30 a.m.ï 4:30 p.m. 

 

TUTORIAL 4    
System-in-Package Test 
Strategies 

Presenter Y. Zorian 

Description Todayôs miniaturization and 
performance requirements result in the usage 
of high-density advanced packaging 
technologies, such as system-in-package 
(SIP), direct-chip-attach, chip-scale 
packaging (CSP), and ball-grid arrays 
(BGA). 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 
flip -chips used in direct-chip-attach, CSP and 
SIP packages; testing bare substrates, and 
finally, test, diagnosis and repair techniques 
for assembled modules.  

 

 

 

 

 

 

TUTORIAL 5 

The Convergence and Inter-
relationship of Yield, Design for 
Manufacturability and Test 

Presenters  S. Venkataraman, R. Aitken 

Description The tutorial goal is to show how 

design for yield (DFY) and design for 

manufacturability (DFM) are tightly coupled 

into what we conventionally think of as test. 

As process geometries shrink, the line 

between defects and process  variation blurs 

to the  point where it is essentially 

nonexistent As feature sizes reduced to 90 

nm and below, systematic mechanism-limited 

yield loss began to appear as a substantial 

component in yield loss due to the interaction 

between design and manufacturing. The 

basics of yield and what fabs do to improve 

defectivity and manage yield are described. 

DFM techniques to analyze the design 

content, flag areas of design that could limit 

yield, and make changes to improve yield are 

discussed. In DFM/DFY circles, it is 

common to speak of defect limited yield, but 

it is less common to think of test limited 

yield,  yet this concept is common in DFT 

(e.g. IDDQ testing, delay testing). Test 

techniques to close the loop by crafting test 

patterns to expose the defect-prone feature 

and circuit marginality  through ATPG, and 

by analyzing silicon failures through 

diagnosis to determine the features that are 

actually causing yield loss and their relative 

impact are covered. This tutorial will provide 

background needed for DFT practitioners to 

understand DFM and DFY, and see how their 

work relates to it. The ultimate goal is to spur 

attendees to conducting their own research in 

the area, and to apply these concepts in their 

jobs. 
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Monday   8:30 a.m. ï 4:30 p.m. 
 

TUTORIAL 6   Cancelled  

Advanced Topics and Recent 
Advances in Silicon Debug and 
Diagnosis 

Presenters S. Venkataraman,                         

M. Abramovici, R. Aitken 

Description The increasing design 

complexity along with the emergence of new 

failure mechanisms in the nanometer regime 

has significantly increased the complexity of 

verification, validation and manufacturing 

ramp of ICs. When pre-silicon verification 

and validation uncovers design bugs, the 

process of diagnosing and debugging these 

issues is called design error diagnosis. From 

the time a new chip comes back from the fab 

until high-volume production can start, the 

chip goes through functional silicon 

validation and debug to make sure it is free of 

design errors, and defect diagnosis and 

failure analysis to solve yield problems. 

These activities, referred to as silicon debug 

and diagnosis, have become the most time-

consuming phase in the development cycle of 

a new design, increasing to about 33% of the 

total time. This is a consequence of the 

increasing design complexity, along with the 

emergence of new failure mechanisms in 

nanometer technologies. Long time-to-

volume and low manufacturing yield have a 

greatly detrimental impact on the economic 

viability and the overall success of a product. 

This tutorial covers the state of the art and the 

full spectrum of topics in silicon validation 

and debug and defect diagnosis ranging from 

the basic concepts to advanced applications 

and new DFD techniques. We will also 

describe successful debug and diagnosis 

methods used in real industrial products, 

industrial experiences, and case studies. 

Finally we will discuss future directions and 

challenges. 

 

 

TUTORIAL 7   Cancelled  

Design for Manufacturability 

Presenters  Y. Zorian, J.-A. Carballo 

Description In addition to designing the 

functionality, todayôs SOC necessitates 

designing for manufacturability, yield and 

reliability. Such requirements are  

fundamentally transforming the current SOC 

design methodology. Techniques for 

enhancing manufacturability, yield, and 

reliability, or ñDFXò, include yield 

enhancement techniques, resolution 

enhancement techniques, new or restricted 

design rules, variability-aware design, and 

the addition of a special family of embedded 

IP blocks, called Infrastructure IP blocks. The 

latter blocks are meant to ensure 

manufacturability of the SOC and to achieve 

adequate levels of yield and reliability. The 

infrastructure IP leverages the manufacturing 

knowledge and feeds back the information 

into the design phase. This tutorial analyzes 

the key trends and challenges resulting in 

manufacturing susceptibility and field 

reliability that necessitate the use of the 

above DFX techniques. Then, it concentrates 

on several examples of each of these 

techniques.  

 

TUTORIAL 8   Cancelled    

High-Quality and Low-Cost Delay 
Testing for VDSM Designs: 
Challenges and Solutions 

Presenters  M. Tehranipoor,                            

K. Chakrabarty, J. Rearick 

Description As technology scales to 32 nm 

and functional frequency and density 

continue to rise, many factors and parameters 

have shown significant impact on design and 

test of chips. Test engineers must now deal 

with many new challenges such as IR-drop 

and power supply noise (PSN) effects on chip 

performance, signal integrity and crosstalk 

effects on path delay, high test pattern 

volume, low fault/defect coverage, small-

delay defect test pattern generation and fault 

simulation, process variation effects, high 

cost of test implementation and application, 

and unmodeled faults. This tutorial provides 

practice-oriented solutions to the above 

challenges. The tutorial is designed to 

provide design and test engineers with in-

depth knowledge on high-quality delay test 

generation for reduced escape and increased 

in-field reliability. 

 

 

TUTORIAL 9    
Parameter Variations and Self-
Calibration/Self-Repair Solutions 
in Nanometer Technologies 

Presenters S. Mukhopadhyay, R. Rao,    

P. Elakkumanan, S. Bhunia 

Description Device level parameter 

variations caused by process imperfections, 

environmental variations (e.g., temperature) 

and aging effects (e.g., NBTI, HCI) manifest 

as variations in delay, leakage and noise 

margin in logic and memory circuits leading 

to manufacturing yield loss and reliability 

degradation. In this tutorial, we focus on 

post-silicon on-chip self-calibration and self-

repair schemes for logic and memory circuits 

that can that can improve parametric yield 

and reliability. This tutorial will discuss 

causes of parametric variations and aging 

effects; present efficient techniques for on-

chip and on-line sensing and characterization 

of manufacturing variations and aging effects 

in device and circuit parameters; discuss 

circuit and system level techniques for self-

calibration and self-repair of logic and 

memory circuits; and explore self-repairing 

systems for mixed-signal design. The 

audience will be introduced to the post-

silicon strategies for self-calibration and self-

repair that constitutes a promising class of 

solutions to address variation induced 

parametric failures and associated test 

challenges.  
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TUTORIAL 10    
Power-aware Testing and  
Test Strategies for Low-Power 
Devices 

Presenters P. Girard, N. Nicoli, X. Wen 

Description 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 11  
Practices in Analog, Mixed-Signal 
and RF Testing 

Presenters  S. Abdennadher, S. Shaikh 

Description The objective of this tutorial is 

to present existing industry ATE solutions 

and alternative solutions to ATE testing for 

mixed-signal and RF SOCs. These techniques 

greatly rely upon DFT and BIST structures. 

The tutorial presents the basic concepts in 

analog and RF measurements (eye diagram, 

jitter, gain, power compression, harmonics, 

noise figure, phase noise, BER, etc.). Several 

industrial examples of production testing of 

mixed-signal and RF devices, such as, 

SERDES transceivers, PHYs, HSIO, and RF 

transceivers are also presented. The block-

DFT solutions are presented for PLLs, CDR, 

equalizers, filters, mixers, AGC, LNAs, 

DACs and ADCs. The testing of high-speed 

IO interfaces, such as, PCIe, and SATA, etc., 

and the new design trends in RF systems such 

as MIMO- and SIP-based systems and their 

testability are also presented. 
 

TUTORIAL 12  
The Economics of Test and 
Testability 

Presenters  S. Davidson, H. Colby,          

L. Ungar 

Description Test economics provides a way 

of quantifying the costs and benefits of test, 

and helps a test engineer choose an effective 

test strategy. Classical microeconomics is far 

more sophisticated than what is found in test 

economics papers. Recent work in behavioral 

economics, known to the public through 

bestsellers such as ñFreakonomics,ò has 

shown that classical assumptions about the 

behavior of economic actors are wrong. This 

tutorial will summarize existing work in test 

economics, provide background on 

microeconomic and behavioral economics 

concepts that are of interest to test and DFT 

engineers, and will show their applicability to 

test. The student will emerge with the ability 

to do traditional cost and benefit modeling, 

and with a deeper understanding of the 

economic principles that affect the cost and 

benefits of test. The researcher will emerge 

with the tools to make a much better case for 

the benefits of the proposed research.
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Four embedded tutorials form a track, running all day Wednesday, giving ITC attendees the chance to get up-to-speed  
on exciting new test technologies. These tutorials are presented free-of-charge to all registered ITC conference 
attendees.  

 
 

8:30 a.m.ï10:00 a.m. 
 

EMBEDDED TUTORIAL 1                 
Testing 3-D Chips Containing Through-Silicon Vias 

Presenters E. J.  Marinissen, IMEC; Y. Zorian, Virage Logic 

 
This tutorial provides an overview of manufacturing through-silicon 

via (TSV)-based 3-D chips and the test challenges 
associated with. It also demonstrates the necessary flows for wafer- 

level and module-level test, and the infrastructure IP needed to 

perform embedded test, diagnosis and redundancy/repair for 3-D 
chips. 

 
 

10:30 a.m.ï12:00 p.m. 
 

EMBEDDED TUTORIAL 2  
The ABCs of Jitter and How They May Affect You 

Presenters M. Li, Altera; B. Achkir, Cisco Systems; 

A. Meixner, T. Schumacher, Intel 

 
This tutorial will focus on the fundamentals of jitter: the types of 
jitter, what causes jitter, how jitter is measured and the effects of 

jitter.  In addition, current "test case" examples will be provided to 

demonstrate the impact of jitter on newer, high-speed technologies. 

 
 

 
1:30 p.m.ï3:30 p.m. 
 
EMBEDDED TUTORIAL 3 
New Boundary-Scan-based Standards            

E 3.1 Doing More with LessðAn IEEE 1149.7 Standard for 
Reduced-Pin and Enhanced-Functionality Test Access 
Port and Boundary-Scan Architecture 
Presenter A. Ley, ASSET InterTech 

 
IEEE STD 1149.7 offers a means to reduce chip pins dedicated to test (and 

debug) access while enhancing the functionality of the test access port 

(TAP) as a complementary superset of the original IEEE Std 1149.1 
(JTAG).  This tutorial will provide a comprehensive overview of what 

1149.7 is, how it is implemented and the benefits provided by the standard. 

 
E 3.2 IEEE P1687 (IJTAG) Hardware and Software Architectures 

Presenters A. Crouch, ASSET InterTech, J. Rearick, AMD 
 

IEEE P1687 specifies a description language for embedded 
instruments which are accessible via boundary-scan.  This embedded 

tutorial will focus on the hardware infrastructure required to support 

the proposed standard, how that infrastructure can be used to access 
embedded instruments and how that access path can be described.  In 

addition, the proposed standard also describes how to "program" the 

instrument to implement desired features associated with that 
instrument. 

 
4:00 p.m.ï5:30 p.m. 
 

EMBEDDED TUTORIAL 4  
Reliability and Test over the Product Life Cycle 

Presenters J. Carulli,  Texas Instruments; S. Mitra, Stanford University; 
A. Haggag, Freescale Semiconductor 

 
This tutorial will begin by discussing the basics of reliability and what they 

mean to the test engineer, and will then explore EFR/parametric shift/HTOL 
and what they mean to the test engineer.  Finally, the tutorial will conclude 

with a discussion on "resilient circuits adapting to reliability mechanism and 

what they mean to the test engineer.
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 Exhibits opening: Tuesday 10:30 a.m. ï 6:30 p.m. 
 Wednesday 9:30 a.m. ï 5:30 p.m., Thursday 9:30 a.m. ï 2:00 p.m. 

    
 

 
ITC is offering free exhibits-only registration to visit the exhibit hall on Wednesday from 1:00 p.m. to 
5:30 p.m. and on Thursday from 9:30 a.m. to 2:00 p.m. On-site registration for this special opportunity  
begins on Wednesday at 1:00 p.m. at the ITC registration area in the Austin Convention Center. 

 
 
 

 

 

Visit the international exhibition that includes the latest 
high-technology test, design and service products. 
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