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® Research Background

@ Principle and Theory

- Summing node method

- False summing node method
® Simulations

- Inverting amplifier circuit

nexy = Non-inverting amplifier circuit

® Experiments
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® Conclusions
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12 Half-Day TTTC Tutorials
| A great way to prepare for the ITC Techeical prog 0
Four Panels

Pl i K Vis T

 Three Tracks: Test Infrastructure, Test

_Diagnosis and Enhancing Test | | =

 Virtual Exhibit Booths |
Corporate Forum |
The latest technical innovations from our i and

| corporate supporters

. Posters
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M 2021 410 A 10 A Tutorials

SUNDAY, OCTOBER 10 - HALF-DAY TUTORIALS

8:00 a.m. - | Tutorial 1 Tutorial 2 Tutorial 3

11:00 a,m. Safety and Security in Automtive 2.0 Era Testing and Monisoring of Die-to-Die Al Chip Technologics and their DFT
Intercomnection in a 2.5D73D IC Methodologies

12:00 p.m. — | Tutorial 4 Tutorial $ Tutorial 6

3:00 p.m. Machine Leaming in Data Analytics Mixed-Signal DFT and BIST: Trends, Principles | Power-Aware Testing in the Era of [OT
and Solutions

M 2021410 A 11 B Tutorials

MONDAY, OCTOBER 11 - HALF-DAY TUTORIALS

8:00 a.m. ~ Tutodal 7 Tutorial 8 Tutorial 9

11:00 a.m. Silicon Lifecycle Management for Emerging | Applications of Machine Learning in Scan Test Escapes, New Fault Models and
Memories Semiconductor Manufacturing and Test Effectiveness of Functional System Level Tests

12:00 p.m. ~ | Tutorial 10 Tutorial 11 Tutoral 12

3:00 p.m. Automotive Functional Safety, Relsability SOC Secunty Venfication From Test to Post-Silicon Validatson: Concepls
and Test Solutions and Recent Trends
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B 2021410 H 12 H Conference

TUESDAY, OCTOBER 12 - TECHNICAL SESSIONS

Plenary — Opening Session Keynote: Future Prospects of Semiconductor Memories — Advancements and Challenges.
- Jm, - 9:00 a.m.
ke m Chih-Yuan Lu, President, Macronix International Corp., Chairman and CEO, Ardentec Corp.
[9:00 a.m. — 9:30 a.m. Coffee Break and Exhibits
Session 1C
j Session 1D
: Session 1B Special Session: Start to A
9:30 a.m. — 10:30 a.m. E:mATeuwmy ML for Diagnosis Finish: 2.50 and 30 Device | TC-Asia 2021 Top 3 Papers
9 Testing Challenges and
Solutions

10:30 a.m. - 11:00 a.m. | Coffee Break and Exhibits

11:00 am. - 12:00 Diamond Supporter Presentation

p-m.

12:00 p.m. - 1:00p.m. Session 2A Session 28 Session 2C Session 2D

Al Hardware Wafer Map Classification | Special Session: STT- TTTC McCluskey PhD
MRAMs: Technology, Design | Competition
and Test
1:00 p.m. ~ 2:00 p.m Meal Break and Exhibits
2:00 p.m, - 3:00 p.m Panel 1;: SLT - What is it today? Why is it needed? Pancl 2: What is the best high-speed 1O Test Method: 1149.10 or
high speed 1O protocol?
3:00 pm. ~-4:3 pm. = External event: TTTC's Global Test Community Quiz
B Keynotel

[Future Prospects of Semiconductor Memories- Advancements and Challenges |
Keynote Speaker: Chih-Yuan (C.Y.) Lu, Chairman and CEO, Ardentec Corp
Introduction by: Yervant Zorian, President of TTTC
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— AT ICEBE LA OFH B EL-aVEa—T a0 T - 7—XTOFvld #Hl
WINSE A LEEA BT RIREMZEMOH TS, AT NS RIE, T—2RE(ZH L THID
MBREIZER-FT XIIZHY, =, aVEa—TA2T A2 AE (CIM) XA = AE) - H—
FAMS)EEDFLWVAVE 2 —TaV T - T—FTIOF¥IE. REDAVE2—To T T —
X TOFvEMESTEL, BENET Ty —avEEHHTEEZLOND,

ARYTINARIE, AV ZEELFEHBOMEEEZR LSEHETTLSA, — AT, AEUD
mBEEHERTSODEEETEICEELGEAEEZTETHS, amBELEAT) H AT EME
TIRETSH=0121E., TAER, F%it. TR, BLUAEYIVFO—SDOE T, £EELFHIC
BIET DO DRELGRABNGA—FEEETIENDETHD,

Keynotel: https://www.youtube.com/watch?v=5dB6NEigMHk
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M 20214 10 A 13 H Conference, Posters

WEDNESDAY, OCTOBER 13 - TECHNICAL SESSIONS

8:00 a.m.~9:00 a.m. Plenary Session

Kaynote: Refusing Limits In Technology Innovation, Ron Nersesian. President and CEO, Keysight

Visionary Talk: Machine Leaming and Corpus Design for EDA and Beyond, Roger Jang, Prof. NTU, CTO, E.Sun Financial

Holding Company
9:00 a.m. — 9:30 a.m, Coffee Break and Exhibits
. Session 3C
9:30 a.m.~10:30 a.m i‘e's:;:?\"‘l::-ﬁduu Seseion 38 Cument Developments In Test | Session 30
o ST A Decunty T ¢ Wafer Map Classification Il Standards ITC-India 2021 Top 3 Papers

10:30 am.~11:00 a.m. | Coffee Break and Exhibits
11:00 2.m-12:00 pm Corporate Forum

Session 4A Session 4D

Session 48
. . Secure and Trusted o Session 4C ET1: Memory Testing

12:00 p.m.~1:00p.m. Microelectronics Failure e Test Enhancements Embedded Tutorial
1:00 p.m.-2:00p.m. Meal Break and Exhibits
2:00 p.m.~3:00 p.m. Panel 3: Talk to the TTSC (Test Technology Standard Commitice)
2:00 p.m.—3:30 p.m. Posters
B Keynote2

[Refusing Limits in Technology Innovation |

Keynote Speaker: Ron Nersesian (Chairman, Pres. & CEO, Keysight);
Introduction by: Yervant Zorian, President of TTTC

“CYZBLD AT &KUY BLDT 32" KYRWVAYT) =547, T ZTFIFHEL,
T [ZKYETDLEDHN DL > TLNHEHR TN AIBEGEDOIEEIZEABELTLNS i
DR—ZAMNINELTLVSIZFTEL S HDEETTIE, KYDLGN)Y—ZATLYZLDIEN
TEAHEICELTNNS, LHL., HETHIICAIBERCE DR AR EF UL T A REHD A /AN
—2av(TlE, LWL —RA D38 T TIEBEN LY,

Aty arTlE. F—H Ak T49/00—XD CEO THH Ron Nersesian H¥, BEEEZH
ARA/NR—23 FILTWAM VR OREDHIZBNTL . RITELBRARERET 51
DI VILDzT7DEEEE AINED KGR ELGLINEERBALT -,

Intelligent Automation
of today's work activities could be automaled by 2028
Races Marugnd Pattors

Time To-Markat Cont & Complety

* Autonomous Vehicles e poi ot

- Artificial Inteligence 108 .
* Robotic Process Automation v " ,V )

Keynote2: https://www.youtube.com/watch?v=Pbpbi0YIPPQ&t=233s
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B 2021 #£ 10 A 14 H Conference, Workshops

THURSDAY, OCTOBER 14- TECHNICAL SESSIONS

8:00 a.m ~ 9:00 a.m. Plenary Session

Keynote: Addressing Design Challenges in the Era of SysMoore: From Architecture to Silicon Lifecycle Management, Shankar
Krishmamoorthy, SVP, Symopsys

Visionary Talk: Sport Technology Industry: A New Frontier for Al, 5G and Semiconductor, Cheng-Wen Wu, NTHU

9:00 a.m — 9:30 a.m Coffee Break and Exhibits

9:30 a.m.~10:30 a.m. Session 5A Session 5B Session 5C Session SD
Circuits and Monitors Test Data Test Architecture and Accellera FuSa WG
Infrastructure
10:30 pm. ~11:00 | Coffee Break and Exhibits

am.

11:00 a.m — 12:00 p.m. | Exhibits & Networking

Session 6A

What's Going on With 1687+7 | Session 68 Session 6C

Analog Testing Automotive FuSa Tolerance Scasion 6D

12:00 p.m.~1:00 p.m. Silicon Lifecycle Challenges

1:00 p.m.~ 2:00 p.m. Meal Break and Exhibits

2:00 p.m.~ 3:00 p.m, Panel 4: Challenges of 3rd party IPs to achicve Automotive Zeso Defect quality and Functional Safety

THURSDAY, OCTOBER 14 - WORKSHOPS

6 IEEE Workshop on Automotive Reliability, Test and Safety Ist [EEE Intl Workshop on Silicon Lifecycle Management (SLM)

3:30 pom. - 5:00 p.m. Plenary1: Opening, Keynote Plenary1: Opening, Keynote

B Keynote3
[ Addressing Design Challenges in the Era of SysMoore: From Architecture to Silicon

Lifecycle Management |
Keynote Speaker: Shankar Krishnamoorthy (Senior VP, Digital Implementation Solutions)
Introduction by: Yervant Zorian, TTTC President

SH® SoC THELINSEHERNDEE HFICAI7TITUr—2aVIZBWT, L—7
D;ERZERECEES>TLVS, SysMoore B EEMEIENDZDFHLWRT—2 T ERT
LDEHMEDBERICHETB=OIZIE, HHEVDHEREANDLETHD,

Aty arTlE, EFNLGERIAV) 12— avICROBEEL -0 REERIIT 5, 7—
FTIFYDREANSI) AV ZATHAYIIEBETOY)1—23VIE IV THEHE
BEEHEV) AV RED=—XITH B LIz ETEITODITRILDIZAD,

Keynote3: https://www.youtube.com/watch?v=XwkXU11QKJk

B 2021 4 10 A 15 H Workshops

8:00 a.m. - 3:00 pum. 6" IEEE Workshop on Automotive Reliability, Test and Safety 15t IEEE Intl Workshop oa Silicon Lifecycle Management (SLM)
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[SESSION 6B Analog Testing] | T regular paper %%

[Summing Node and False Summing Node Methods : Accurate Operational

Amplifier AC Characteristics Testing without Audio Analyzer ]

Analog Testing Node !V!ethods - Accurat-e Qperatiqnal
had ¢ Amplifier AC Characteristics Testing
Chair: Stephen Sunter

without Audio Analyzer
TALK 1: Summing Node And Node Methods: Accurate Operati

2021 International Test Co
Session 6B {i 3 ﬂﬁa Summing Node and False Summing

Amplifier AC Characteristics Testi t Audio Analyzer / Daisuke limori Gunma University
TALK 2: Automatic Verification of . ATE Test Programs Using Devic Daisuke limori, T. Nakatani, 5. Katayama, G. Ogihara

Variation / Franziska Mayer et ol.
TALK 3: Background Receiver IQ imbalance Correction for In-field and Post-

production Testing and Calibration / Muslum Emir Avci et ol. . H. Kobayashi -
L., ROHM Co,. Ltd.
K. Sato, T.Ishida, T. Okamoto, T. Ichikawa " RQ!:!_"_'!
Chair ® B 2B RRORT(ZA My, BERIMD

Operational Amplifier Measurement Configuration

A Hatta, A. Kuwana, J. Wei, Y. Zhao, T. M. Tran, K. Hatayama

Comparison of SN and FSN Measurement Results
DUT ( LF356)

AVG S a Node e -
3 mming Node False Summing Node
ors 1 | OSCFFT |[smmanc — b 2 S g No
For sysiem noise measurement ronen L ” {
3 and U - J

AVG
a ADC

+| myDAQ + FFT | 1eam anc

...... OSC FFT

Harmonic distortion [dBc)

@ Both inverting and non-inverting amplifier cases

FEFR DRRT- (BRI EY) REORT(T —F B

B Abstract

A—TAXTFIAYIZ&D AC HHERIEIXETROBEITIKRET SHAZEHALT
LV %, ZNIZxL Summing Node ;&7 R 727 0 R ERA AdHF(Summing Node) % £3
BT BLTESROBEIZKFEETARTUITBRD /A XPEDAHEERTEHL
MEIRETH S, £f=. 2D Summing Node [ZIEFARTUTAETRETH/A XPEMN
HRITES, Blb ARTUTHHICERK T2 T4/ —FTHDHEEZD. D
Summing Node ICEETA—J#HTHL, FRBRENFMEINLE, BEICEELS
AZBHIENBH B, £ T. Summing Node DIMEIIZEICIEHELRT =R11 R2=R22 &9 %
BLBRERYNI—VEBEET 5. CORF. R11, R22 fl()/—KR % False Summing
Node (#2 Summing Node: FSN)&MESR, False Summing Node & Summing Node (&L
KL THA-HREDERICLYREL(FELHE)TH S,

AR TIE LLEDTEFEDTaL—2a 0 EEREAITE TREEL Tz,
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HQ&A

QLIEMLEDTYFUTRE 1%(E. A F VT TEZ LN TULVET H ? (Stephen Sunter)
ALEBRIEFAITFVTEEZ TS, M. A F VT TEEREDIYFUOIRE 1%ER
ZITERTED,

QI I4—F NV EBRDEFELERELA VT VI ADEMEZEEBLELT=A ? I(Lucel)

A2. Summing Node DFEBRELA A VAV ADEBMIZDONTIEIZaL— 3L TLY
B SHNITDOWNWTIE, SERIREELZWLVEE S, LAL. False Summing Node {9
HIET. TNLDFHELEEBHFATED,

B Ry arNoRxE

[ Automatic Verification of Mixed- Signal ATE Test Programs using Device Variation]

F. Mayer, C. Schott, E. Billich, S. Yazdani, U. Heinkel, Chemnitz University of Technology;
G. Daler, B. Ruf, R. Pannuzzo, W. Dickenscheid, Infineon Technologies AG

Semiconductor Production Test

Software
w_‘ Environment Qﬁ

= @ (infineon

Automatic Verification of
Mixed-Signal ATE Test Programs using

Device Variation « Test program

D Test Program verification during
ATE debugging with Golden
I I._1 I Devices
. * Assumption:
DuT R »
Golden Devices work
as expected

Franaans Maper Chviatan Scham Ennco Smcn Gucn D Barrart Bt wnd Recando Pasvmsise
Rt ¥ awdas wred U b Haardal 5 A
roversay of Tacheoncy

B ey S

REERIT REORT

> Abstract

RARXTlE., FERTRANMIBITRTRANT OGS LOBHBIED=-HDFEFIRE
LTW%, R lbESh=TAMEHIE, TZaL—FESNETALRADGE LR ESNET
ATOT S LDOFERIZE>THRRSN . HRMAETA—I v TRESN S, ChiZk
Y. MBRET INARPTRAM AT LDELTH, EETRAMO7TA—FIZEDIVT
ZLDTAMZYNEER T DIEMTED, T2, A TFAUTOETHREE. FESN
AfERLLLEIN, TANTOY S LDOEHRGEETEIC DN,

UEDZDaAvETME EZAONETFANT O SLDEODERNGEHIESDE
BIZK->TIASATLNS,
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[Background Receiver 1Q Imbalance Correction for in-Field and Post- Production

Testing and Calibration |
M. Avci, S. Ozev, Arizona State University

Experiment Setup

Background Receiver IQ Imbalance Correct 3
for in-Field and Post-Production Testing ar -

Calibration

: « LitePoint IQXel-M d as TX and RX
2021 International Test Conference Rl el Atk -1

Muslum Emir Avci, Sule Ozev
Arizona State University

- Enables insertion of known non-idealities
* LTC5532 used as power detector
« 2500 different test combinations are tested
Two different TX powers, 8 symbols, 16 symb

REERIT REORT

> Abstract

RF7AOVRIVRIZIE, 2DV TILEhD, BEBEATEMEREGFT LI
—2a3o L —N—DERSN TS, LAL,. BEEZTHRARDZEMDIEEEF. 1/Q
SAVYFDHEELZZITOT N, AMETIE, IORO—THRHEBEANTIEQES
DEFIRBEREL. COFBEREAVTZIEERD 1IQ FEEZREMIZHIET S, 12
ETDHEIE. HEEDREERIET B=HIC. 1\V OISO URTIYLavE—RER
ETBHENTED, MOT, ZEHD IQT7UNSURANEESNI=.IL, EEHD
IQ7UNSVADAEELWIEIZFERTHENTED,

B &I

SEORERRN., RICEOTHDTHOERRZELELG 1=, FIOTHOERRZET. HRE
MIETHD [TCASINTECEF AREBDORIGENLIFEICHERT, FEQRI L
’DT:L" LTS, £, SFERERT. EFAFEIE MO IE. ERIGELE XL

BHAOWEREBERBLE-(ERCETE—BEAZINGL HREFEL RS
%LTL?OE%
BRE. HETON—2F7OMRETIEH M. FFIETLTL I TO—/ GRERER
'G w EETFAY IC ZRERAIREE T A1 TRAZE 1T VTS(VLSI Test Symposium)~
I ERIRZE BIELI-L RS TLVS,
x?ﬁk&")i?’?ﬁ\ SESDERRDE-OHIHREBWNIMMEXREIZR. FAEZE
. EZBEE HARBRICTHABEN -0—LF)DIEEE LK. TOMBERERLL. T
LT. SR BEBICHAELTAVVCZITC EEDEIFITODMLREREZERLEIFET,
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