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VTS (VLSI Test Symposium)
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LSIT AR EFTIXITC (International Test Conference) [2<
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2002 FE ML EZH DT DIP(Innovative Practice) Track
ZHREL, EEMISDOSMEBEILKICEMEAH

- VTSIZDULVT
- VTS2021DHEE

- RXEROEAREM
- GEBtEYI I o8N

- FED

2021.06.29 Kazumi Hatayama 61 2021.06.29 Kazumi Hatayama 63
== *E
VISHE—= VTS2021# &
Year Date Location Year Date Location . .
1st | 1983 | 03/30-03/31 | Atlantic City 22nd | 2004 | 04/25-04/29 Napa BifER _ 12021548268 (H)~28(K)
2nd | 1084 | 03/21-03/22 | Atlantic City | | 23rd | 2005 | 05/01-05/05 | Palm Springs FMES R :Virtual (Zoom Online)
3rd | 1985 | 04/01-04/02 | Atlantic City | | 24th | 2006 | 04/30-05/04 Berkeley - .
4th | 1986 | 03/18-03/19 | Atlantic City | | 25th | 2007 | 05/06-05/10 | _ Berkeley -SnE :$9230% (BARDL(F138 L)
Sth | 1987 | 03/24-03/25 | Atlantic City | [26th [ 2008 | 04/27-05/01 | San Diego SEEsEE o
6th | 1988 | 03/22-03/23 | AtlanticCity | | 27th | 2009 | 05/03-05/07 | Santa Cruz " . A e
7th | 1989 | 04/11-04/13 | Atlantic City | | 28th | 2010 | 04/19-04/22 | Santa Cruz RN HEEK 9ty al 274 - - IRFEER XSO (FRINEE = 34%)
8th | 1990 | 04/10-04/11 | Atlantic City | | 29th | 2011 | 05/01-05/04 | Dana Point LA At ot o
9th | 1991 | 04/16-04/18 | Atlantic City | | 30th | 2012 | 04/23-04/26 Maui ERER Aty a1\ Lt
10th | 1992 | 04/07-04/09 | Atlantic City 31st | 2013 | 04/29-05/01 Berkeley Fa— |~IJ FIL 7:;[/
11th | 1993 | 04/06-04/08 | Atlantic City | |32nd | 2014 | 04/14-04/16 Napa A
12th | 1994 | 04/25-04/28 | Cherry Hill 33rd | 2015 | 04/27-04/29 Napa HRltyiay s
13th | 1995 | 04/30-05/03 Princeton 34th | 2016 | 04/24-04/27 Las Vegas . . . AL ZA N >
14th | 1996 | 04/28-05/01 | _Princeton 35th [ 2017 | 04/09-04/12 | Las Vegas T - PRI T ANFE)
15th | 1997 | 04/27-04/30 Monterey 36th | 2018 | 04/22-04/26 | San Francisco
16th | 1998 | 04/26-04/30 Monterey 37th | 2019 | 04/23-04/25 Monterey
17th | 1999 | 04/25-04/29 | Dana Point 38th | 2020 | 04/27-10 Mo. Virtual
18th | 2000 | 04/30-05/04 | Montreal 39th | 2021 | 04/25-04/28 Virtual
19th | 2001 | 04/29-05/03 | Los Angeles | 5003.2006: 704’5 LK S, 2007-2018: E{TER
20th | 2002 | 04/28-05/02 Monterey 2007-2010: P Track 2011-2014: Special Sessions
21st | 2003 | 04/27-05/01 Napa 2015-2016: Publicity (Vice Chair)  2017-2018: Asian Initiative
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VTS2021 At-a-Glance

HFzEEL

Plenary Session

Keynote 1 S. Leef (DARPA): Algorithm to Architecture to RTL to GDSII: Incorporating
Security into All Phases of SoC Design and Implementation Flow

Keynote 2 | K. Arabi (Atlazo): Edge Computing Trends, Design and Test Challenges
Regular Paper Sessions

RP1 Security Meets Testing

RP2 Reliability Testing

RP3 Analog and Mixed Signal Testing

RP4 Architecture and Software Reliability and Test

RP5 Diagnosis and Root Cause Analysis

RP6 Emerging Technologies Test and Reliability

RP7 New Directions in Diagnosis, Calibration and Fault Modeling

RP8 System and Timing Fault Testing

RP9 Industrial Practices

-S. Leef (DARPA):SoCDE&EH EHETIO—EMBADEX 1) T DEED EE

—F7ILAYRXLS>T—FTIF ¥ ->RTL>GDSII

‘DARPATOD EF 2T RIGERET-REAVFOD 30D TOT S 4
B VEERET(SHINE), BEREERET(AISS), SREEERET(SPIRAL)
X a)TsEESMER: EEMELR— RS
-ffE55 1408 ﬁ%ﬁf‘ Mes5tEe s 48, BRODIELE, BEDFUA, RILAE
XA TSoCHEREE X TR FEERE L
E,..\pﬁiét.ﬂbﬂ'?}b&%%, UN=RIVY ZTYIY, 7 94F1-Y, BEDHBHHW
VAT LER&EEIL BAEEX AT OREGEENER
X ATHELATIMNDER X 1) T D ELEEDETELRE
RRECFEELHSTE, PPA(EEE, BH, mBE)~NDEEDOR/ME
-ﬁﬁﬂ% LA 7 ohifz551408, MEFBERHRETFE, tXaUT(4E=1E, .
BRETIVRE(T VXA EEHE), ®ERT VR EER), rﬁ1t($§%r/l\1t)
'%:I:ltnﬂﬁ
X AT DBEEFFVIDORFRELENDTOLR LR EFBLTRMYMALRE
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VTS2020 At-a-Glance (cont.)

HEREEE2

Special Sessions

SS1 Machine Learning for Semiconductor Test and Reliability

SS2 Test for Al Chips: from DFT to On-line Testing

SS3 Physical Attacks through Chip Backside: Threats, Challenges, and Opportunities
Machine Learning in Test: A Survey of Analog, Digital, Memory, and RF Integrated

554 Circuits

SS5 Reliability Analysis for Al/ML Hardware

SS6 CAD for Hardware Security - Automation is Key to Adoption of Solutions

ss7 Operating Systems under Test: An Overview of the Significance of the Operating

System in the Resiliency of the Computing Continuum

Noisy Intermediate-Scale Quantum (NISQ) Computers: How They Work, How

558 They Fail, How to Test Them?
Innovative Practice Sessions
P1 Enabling In-System Test for Automotive SoCs: Online Self-Check and Field Test
Requirements and Considerations for Safety-Critical ICs
1P2 Changing the Economics and Implementation of Scan Testing
1P3 Emerging Challenges in Chiplet Testing
P4 Design, Test and EDA Challenges in Achieving Automotive Quality on Nanoscale Designs
IP5 Panel: Temperature Testing for Automotive: Optional or a Necessity?

Students Activities

DT1-DT3 |TTTC’s E. J. McCluskey Doctoral Thesis Presentations

*K. Arabi (Altazo): TyPavEa—T424 - - bR, BREHETANDEERE

HWDBRABUEIE HW7 5L —4%(GPU, NPU, ..)>EFarE 14—
aVEaA—SDREE
T—RFIRR)SHBENT—(EEMN)>TA—RN\UR AU T3)>BE
AV AR X TOF S NNEF I TRV, JAY, IN—IR—F
BV RDEL  CISCORISCOVLIW-SML/AI(ER S L)
O < ILFOF SGPURDSPSE A7 IS5 —4
FTEDOHEL AV TL—LSPC>IFR(BB)>E/N1IL(3G)> T Y (4G/5G)
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im X FER B 5 5 Al

- HI[E(VTS2020) R U HIT & [E] (VTS2019) ED LEER

V152021 V152020 VTS2019
FIRE 34% (27/80) | 34% (31/91) | 33% (35/107)
VTS2021DHEEE FALA BT AR 1. 03 2 ~ 07 2 ~ 07
BENEETAK 0 ./ 00 0 ./ 0.0 1/ 03
N AERDODEAEHM ATPG./ DFT 000 | 4,13 | 5/ 18
L AETF AN 2 /07 1./ 03 1./ 03
. O W ,g g [7+845 /MsTRE 4 / 13 2 /07 1./ 03
== R R OL i1y ,7/ =3%1/0./RFF A 0 / 00 0 ./ 00 2 ./ 07
. it&) 7l [BD-ICTRb 1./ 03 1./ 03 3 /10
MDD TINART AR 2 / 07 2 / 07 3 /10
é}l Ty S EDE SBRE | 4 13 5 0 17 6 ~ 2.0
SRATLBERIE/HIEXE 7 / 23 7 / 20 4 / 15
tXalTq 3 / 1.0 9 / 3.0 9 / 3.0
Dt 3 /1.0 1./ 03 1/ 03
&t 27 / 9.0 34 110 | 38 /13.0
VTS2019/VTS2020D R EF R [ZCTCA S DEFHX {34 ZET
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- BRIGA S 274 (BRIRER T ANER) VTS | VTS | VTS | VTS D EF Rl DK
BARAMNS(Z0H(3EASY) 2021|2020|2019|2018 SRR DO EEIHY
EMRRAXMEEROLEY e - ATPG/DFTBIIE : KIZ (<5
ﬂéﬁﬁﬁlﬁ?ﬁg&/ﬁliﬂﬁ'}‘ China 4 3 2 2 'AMS/@:F%EZ’V‘)’PTEEE -
(2010&1’/['}#—6'1*)]&)1) Taiwan 2 3 1 1 ')‘%UTR"{R%&LT{&J&
FOT(RENERRIMN(FAY)DMERT  [india 2l o o o *3D-ICT RN : L&
Other Asia of 2 o o Xl TB8E . KIgIZRED
B & DRIXEBDHTRE France 0 0 1 1 - ARG FIESE B | E4E = ER
Ezrjr’l‘ayn 5 ‘1‘ 3 2 (2) ‘SIEELREE . Ch 515 ERE R
6 = .
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P ;%x fi Austria of o o 2
Ital
o AN |:3|y - 2 2 0 1
3 .6 O O olan 0 0 0 0
B SR R g R g Canada 1l o o 2
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ATPG/DFTRHE

SEDMEE RP8.3 (cont.)

*RP8: System and Timing Fault Testing

*IP2: Changing the Economics and Implementation of Scan Testing

*SS2: Test for Al Chips: from DFT to On-line Testing
-ATPG/DFTERETIE— M1, X Eviav3t, FHiltyvia28460#EEHY
“RP8.3, IP2.2 R USS2.1IZDLVTHEA

& ENo. B4RV =& g
RP8.3 |TWoO Pattern Timing Tests Capturing Defect-Induced [S. Pandey, Z. Liao, S. Nandi, A. Sinha,/Georgia Tech.,
"~ |Multi-Gate Delay Impact of Shorts S. Natarajan, A. Singh, A. Chatterjee |Intel, Auburn U.
IThe Packetized Future: The Transition from . .
IP2.1 Pin-Muxed to Bus-based Scan Data Distribution G. Eide, .F. Cote Siemens EDA
Solving Test Challenges in Adopting High .
1P2.2 Protocol Scan for Production J. Aki, D. Dohmann Teradyne
Catching up with the SerDes — How Test is Moving .
IP2.3 lfrom GPIO to High Speed Serial Interfaces A- Nagarandal, R. Fish Synopsys
S$S2.1 [Test Al Chips with Many Cores Y. Huang HiSilicon
SS2.3 |ATPG Methodology for Industrial Al SOC Chips  [G. Guo Enflame

ETESEER 24 L(2NANDIEAY), M1 EITINE A (E
* READVAAIZ3x T B EEE : VddAYMELMEE B IEIE AKX (0.8VT30fELLE)
‘READEIEIZH T BDREE : ' —h— Y —RBD R KR, T120ME L L)
SEYMIT LITNE S EINEIF(FA)SER THER) TOE L
DR DAETEREHY, 3ERFELIGIEEELL

900

2021.06.29 Kazumi Hatayama 74

800 = BRELL Y BB —R
| ap..a7| |bo.. by
700 | i |
3 ggg | 8bit
i}f a00 229} | 3 RCA 3
¥ | | | o
‘ —DP{Fao] e FA7 DDy
& 300 ‘ [Fa7] 1
100 | 117x‘ [ [
0 [ . | 250
0.8V 1.0V 1.2v
200
3000
- DL (A Reritical + TKQ M Reiica n
7 2500 "EIEEL "R - Z 150
gl 2000 % 100
% 1500 ‘
$ 1000 50 |
so0 s
E 0 I
R [eande. R - R WL FAOICEE  FAMICEREE  FAGITENRE
d: d
: ¢ © BFAO "FA1 WFA2 © FA3 MFA4 WFAS BFA6 MFA7
2021.06.29 Kazumi Hatayama 76



sEEDBE 1P2.2

-). Aki (Teradyne): & 7 AR AX YU DEEBRIZHTHTANEBAER

EEVITIVFEMALE=RAF Yy  TAMEBRAF YU EL DO EELTER
TRNEEATE)ZEITBBEE: ST FIATT)T4(91), ESAN\YILDRE
GEENS INOOREICK T HMREKRER T
-SIMD 15 : USB3.2 Gen2x1- -BER(E W ITS5—Z)DIEANIZ LY TR MR AVE K
SEEDUSBY AT L &R T23dBDIBEAHKLE
*US ATEL RT L :DIB(T /A RIFER)D T RICKVIEE BRIV YAERIR
CROFEHERMNSATEADIBIT AL TMANE
J—FEBIOER, 7O ROERELTTFRAMNI&EE L
Ty DR ASER L A YrOERAEEI XL TRIEL
TRADIIIITBERKE
EOTAraVEFERTIMICIIBRLEREHY
B DEELONIELBEDEELHY
WELRBEIEICZLDFroAHY

—

AMS/RFT A RS &

*RP3: Analog and Mixed Signal Testing

*RP7: New Directions in Diagnosis, Calibration and Fault Modeling
- AMS/RFT RANEETIE— iR DEEEHY
*RP3.1R% URP7.2IZDLVTHEN

& ENo. A4bIL =& g
Automated Observability Analysis for Siemens EDA,
PR Mixed-Signal Circuits 2 ST (S T Poznan U.

RP3.2 |Design for Testability of Low Dropout Regulators |W. Eisenstadt, A. Tulsiram U. Florida

Maintaining NIST-Traceability for MEMS Sensors . Arizona S. U.,
RP3.3 via In-Field Electrical Recalibration I. Bassi, S. Ozev, D. Chang Alphacore

V. A. Niranjan, D. Neethirajan,  |UT Dallas,
C. Xanthopoulos, E. de la Rosa, |Qualcomm
C. Alleyne, S. Mier, Y. Makris

ITrim Time Reduction in Analog/RF ICs Based on
RP7.2 . -
Inter-Trim Correlation

2021.06.29 Kazumi Hatayama 77

2021.06.29 Kazumi Hatayama 79

SEDOBEESS2.1

*Y. Huang (HiSilicon): A=—a 7 AIF YT DT Ak
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*OF7LAJLDFT: [EHERIER, BISTRIERAE - - BFBLANILDETR
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*S. Sunter (Siemens EDA): MS[EIE& (2513 S &3 Bl D B EnfE4T
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FRIEDOBIE RP7.2

Al FH B8 &

*V. A. Niranjan (UT-Dallas): k) LR ABBE (CE D7 F B /RF ICD ) LB EIE

|~'J T (BEROMEEEIE): 7 0YJ/RF |C0)§%5§&7‘ZP~I$§'GEE
FyT T EITHRENSA—2Z @RI WA - SHBYEMREE ML
-—ﬁ&ﬁ'»]tiﬁii:v-/awh'u.\: |~@E#Rbﬂlli%%ibjﬁb'c’&ﬁaé%iﬁ{t
SIEDTF 04 /RFICTIEEI00D R L - - ELDOEE(ORAMNDKRE

REFE EEPER—IAFEICIYN) LRBEREERBALTH) LBREZEIE
R LO—FDOETIVIE R LRIHEREFTRIETIL, FULI—FFRETIL
MEFON) LT—E0EIBETIVICEYMORERN) LI—REHTE
FRIZAWNSR) LOFMEREEEHMTILTUXLGA)ZAWLNTRELL
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FULT—R = /(M LBTHEEE, PEEEES)
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EENo. 24k =5 &
RP5.3 Unsupervised Root-Cause Analysis with Transfer an, X. Li, Duke U.

*RP5: Diagnosis and Root Cause Analysis

*RP7:New Directions in Diagnosis, Calibration and Fault Modeling

*SS1: Machine Learning for Semiconductor Test and Reliability

*SS4: Machine Learning in Test: A Survey of Analog, Digital, Memory, and RF IC

A FARETIE—R 14, H3lEyiarshnEEHY
ABIZAN—FDTFRFEERBEICET 220 Rl vy ar iy
*RP7.1[ZDULNTEEAN

Learning for Integrated Systems hakrabarty

R. P

K. C
Identifying Good-Dice-in-Bad-Neighborhoods Using E ? Yang, C.-H Yen, T-R. Wang, |\\ypcTU,
U.-N.

£ £E o A

! x _Ji\ﬁﬁ 3 Y 3

o — E - S5 PEEEE S oﬂ.;..
Frn Bt | L
FTINAR - MARS Model FINAR DARS Moes!

EIRM L(mE)D FEEIRE L(nE)D
ERIMERE FiRItEAE
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RP7.1 |artificial Neural Networks L%Zeg Yl\/:@gh;rg \)(Vuyl\ﬁhgl?ao Realtek
SS1.1 |[Machine Learning for Semiconductor Reliability H. Amrouch U. Stuttgart
SS1.2 |[Explainability as a Frontier for Machine Learning in IC Test|B. Tan New York U.
$51.3 Physms—lnfqrmed Copvolutlonal Neural Network for \W. Jin UC Riverside
Electrostatics Analysis
How Machine Intelligence can Solve Test Problems .
Ss4.1 (and How it can't) S. K. Millican Auburn U.
SS4.2 |What has been Done - Studies of Machine Intelligence in Test|S. Roy Auburn U.
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EDEE - RP7.1
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*C.-H. Yang (NYMCTU) : ANNZ FAUV/=GDBN(ZELVEEDF D B &E 1) D A
‘GDBN: 5Eh LW M ZEHL TR EREF BRI EMFiE
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CSLEHIELT AL THRICTFREZRELO DS EYIERETR/IME
- SEERETM : 65nmB F (240 vk, 93MA A), 7 x TDAEEER, BNRFIFA L LLE
REFEMNBNRMALLERTSBYBRENENITIRR TELILEMHER

2021.06.29 Kazumi Hatayama 82

i | AL R] RALE [SBVRX| FRE | [ oo o [RELFR] RiLE [FEVBX[FRE
(E7—%) |RELFE (%) (DPPM) (TT—%) |R#ELFR (%) (DPPM)

SL>1.0 0.00 0.000% 8.60 BNR > 100% 0.00 0.000% 8.60
SL>0.9 1.47 0.003% 8.09 BNR > 87.5% 0.62 0.001% 8.38
SL>0.8 2.17 0.007% 7.86 BNR > 75.0% 25.11 1.10 0.004% 8.22
SL>0.7 25.11 2.61 0.011% 7.70 BNR > 62.5% 1.39 0.009% 8.12
SL>0.6 3.01 0.018% 7.57 BNR > 50.0% 2.10 0.033% 7.88
SL>0.5 3.43 0.028% 7.42
SL>0.4 3.87 0.044% 7.27
SL>0.3 4.44 0.072% 7.08
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