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Feel the technology progress in our heart.

Throw a tiny stone in a pond there.
BEXZEXZR EFFEHRHMA MEX

2017 4 A9 B (B)-12B0K) RERNFMFART AT THMES 7= VLSI Test
Symposium (VTS) 2017 [Z&MmL7=. IZFHE LSI TRALSE T International Test
Conference (ITC) [CRSHIEBEDEESEZEIZH-TWNS. EER, KEMAMLD
WX HEKRDL DD ARETIIFHE (regular paper) FRIRFEMNE] 40% (73 %R, 31
RIR)THS. Industrial Practice (IP) Y IV THDEERNLDIAFEEN 2L,
FERBICEXERTYDERTHS. BEINDSMETIX IP £yl arDiEMNEIITS
MoSMLizEWSAbEond. ZmBEMEHRNAGELN, ZLDALMYEZR,
MELRONRATE—ILETEHIENTES. FIBDEFFEETIEIEZoKY 200 A
HIEDOSMENH-T=. EEXERISOSMBIERZROH R - TANEHEEREZD
ANZVHRTHD. SMEBEBOZLIE, EyPavnHRK-FEHEICMAT, RLHH
DM E - ARELFBRRVETLHIEEERLTCVDINRTHS. BEMSTIE
AOTIHADNODHER-SMENZ VR THO - (RHOBERADFLELONT).

VTS2017 DIAIRIF, VIS TRATSLZEDEEKRY BEHKR BU—FELEIC
FYTERICHESND.
http://analog.el.gunma-u.ac.jp/main/showworkshop?id=413

@ EH IC DTARAMEMDFa—KI)T7ILIZSH
MBDFEDTERODFa—L)T7ILIZSML- EEEIL20%EET, RUICED
BALBHY, FEAEDAN B RRARE -FFMEEROEREZITOTCVSIEERMNST
KREEBZREBEIEZEDOATH . BZEDER[HNRATEMN>ERSTVS.

Sunday, April 9, 2017

Afternoon Tutorial (1:00p.m.—4:30p.m.)



Title: Automotive Reliability & Test Strategies
Presenter: Yervant Zorian (Synopsys)

Given today’s fast growing automotive semiconductor industry, this tutorial will discuss the
implications of automotive test, reliability and functional safety requirements on all aspects
of the SOC lifecycle: design, silicon bring-up, volume production, and particularly in-system
functional safety. Today’s automotive safety critical chips need multiple in-system self-test
modes, such as power-on self-test and repair, periodic in-field self-test, advanced error
correction, etc. This tutorial will cover these specific in-system modes and the benefits of
selecting ISO 26262 certified solutions to ensure standardized functional safety requirements,
while accelerating time to market for automotive SOCs.

[VTS2017 TOHERRKIZ UWHICLTTRAMFZHEBIETEINEVWSAHEL,
HEH IC AICLVDDNIZLTTEIZTRAMEITONORAAIZ 2 #BIELTULS. |
(VTS2017 & 7 KAV FR b+ INFEFK)

BHFRAICIX6VIITIFETIIITEEZS.
FTHEHEFRBE dppm AT dppb DEMEMNERINS.

BE# IC THHHM FinFET ARV TLSDIZIEDLEN-.
IREE. BENEGL AT LDECAIZEDODNTLADTIEH LGN EDIEREZZIT5.
FinFET AEYIZ[X Dynamic Faults DFLWIEE—FATTLS.

[FinFET (V7 I5—M4EA B HEEIZHE-TINS]
(VTS2017 & HII&4EFF EEIFK)



HHEAICOMUWIEELL. #nEiizigd. E@EE Fh, T2, £¥aY
TFAENEET LS] TR MEMIAHN—F B5EHNENS. MRS
HTLBES5GHMEEELD. CORHTETOMENV I TS RIZTYFL
TF—<EHBELTEMLTWW EA VR FOBHIHEREBICHZER ST,
—h RERIC CTEHEFARIEETETOTR FEBHRILT HERICHD.
(BT R bk (Adaptive test), TR FDIEFZREIL L TTX MNEB ZHIBT 5%)

@ I¥TIIEXR BEBICEBVHAET—ILHS.

UTIEZDXBTHAS.

HiEE % (snobbish) - BT &
RGKE, BERERE EBHIFRE,
BRRDERGEREDERGEENE 512, |

RERDO®EE
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Do what people don’ t do

Go where people don” t go
@ #HEO——IhFL\E
@ BRDOBRAZENMDHIE
DHAET—IEPLIONBLNEEZTINS.
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@ LT ERmXOEEREK

Ffz. A—RR)T7 D amsAG # D Peter SARSON K (/Y SURH &) HBFAD
ECHTHRXBELIMBZERLTEY, ROKLIITEDOHREAETDORIKFR
(regular paper) M HFIZLHZH>TLNS. FRTHYESA, ARIZEZDAFHFD
FXEBVERLD.

Monday, April, 101" 2017

1A — Analog, Mixed-Signal and RF Test (I)

Room: Pompeian |
Moderator: Stephen Sunter (Mentor Graphics)

A Technique for Dynamic Range Improvement of Intermodulation Distortion
Products for an Interpolating DAC-based Arbitrary Waveform Generator Using a
Phase Switching Algorithm

Peter Sarson (ams AG), Shohei Shibuya, Tomonori Yanagida, Haruo
Kobayashi (Gunma University)

W OTTTERD “VERON/

@ Industrial Practice(IP) i3> T 24D K

IP vl arTIEEDHZBTARASIAFICTEHRHA. BRLGL, RSAFEALGL, TIRLS
IEDAHLETHS. EXRANOTEALEITHERZHLTELZAD-HD LS.
N, TN TEABDRERNECAETORMNIETEGRL(EHASHFRSN TLVELY)
MEODHERERLHD.



Tuesday April, 11t 2017

YA ROR Mt (BY BHRAERK) EOERMERED IP Lyl avDHER.
amsAG %t Peter SARSON KMLEZEMITTEDS.

5C — IP Session: Automotive Test Solutions

Room: Pompeian lli
Organizer: Peter Sarson (ams AG)
Moderator: Wim Dobbelaere (ON Semiconductor)

e Automotive IC Testing with BOST Approach
Ryoji Shiota (Socionext), Haruo Kobayashi (Gunma University)

Abstract: This talk will introduce testing technologies of automotive application ICs for
information and entertainment produced by Socionext Inc. Especially testing technologies

using BOST developed with Gunma University will be explained.

BOST [FBAMLTYEHLEBRMDELIT, BRKFTIEZL(X BIST #F-THY,
BRIIZORN=)—NDLENZ21=L5TH 5.

Wednesday April, 12t 2017

TFRNOTAMEEDHRAERED IP YL avDHER. BLUEENSEENITT
155, NIInHZSA(TRNUTRE, BEXE OB)DTAT 722 RETRE
(PENUTRME, BEXRZERZEHR) AN INT, BEZADITHEETIDESS
THRETOE-RETHS.

10B — IP Session: Innovative Practices in Asia (II): From Cost
Perspective

Room: Pompeian I
Organizers: Kazumi Hatayama (Gunma University), Masahiro Ishida (Advantest)

Moderator: Kazumi Hatayama (Gunma University)


http://tttc-vts.org/public_html/new/2017/5c-ip-session-automotive-test-solutions/
http://tttc-vts.org/public_html/new/2017/10b-ip-session-innovative-practices-in-asia-ii-from-cost-perspective/
http://tttc-vts.org/public_html/new/2017/10b-ip-session-innovative-practices-in-asia-ii-from-cost-perspective/

e Sighal Generation with Specified Harmonics Suppression Using Only Single
Digital Output Pin
Masayuki Kawabata, Koji Asami (Advantest Corporation), Shohei Shibuya,
Tomonori Yanagida, Haruo Kobayashi (Gunma University)

Abstract: This talk will describe single-tone and two-tone signal generation techniques with
suppression of specified HDs and IMDs, using only single digital output pin of ATE. Their
algorithms, simulation and experimental results as well as possible applications will be

explained.

@ HEHMYCDHFHNIETBHESIH,NADT (FBF)
FEBREXIABARTENDTICEHRTHLIWVKETH SN HFMIZIEFERT
HAHEIT KE, B, BE, &Z SFETELNEL.

WARBIIZHH I ToTH S LHVEL.

E#z&Eanld

EERMOBEREZ T TEL, BHEBORE, ThEA—XIZL-HRRAR
BHANOHRSE - FEERITAND

BNTHEZETTS

B E - AL LBIBMICOEH > T
NLETHAS.

BRERYENE ATEBELET - B, 5 &0 1980 £/ 5 1990 £4KET
$CERICHELTRBIS N LS REXAAEBENIHRE L.



® HNEERRIZONT

[FECFORBOWN DOhIE, BHEHOMEEICRRINDE TR TLV-.
EEBIZIZITIZHAY LA - A LAZFIZKYERRFTH- 1=
EARICEBNE-RELRERINGITAIERZIZHFESE LA

TNERFTTI Ty FLEABER, ThEBRITTA—FNY I LEAD
ATy FENEHMBOFEREBIONELTEBEL TV ESICTET
WADTIEARLAD. | (7Ot PEBELK)

Macixz K5, B BLALGENHERANZRHSBRERMEHEF, B O
BREZFE>THAT HEHREEAHS. TOMAZREEFICFE>TLVELE
(D2 TVTHTEG] EVWSRREICELTLES. I

(RFEFE EAE—K)

DEESNM TSI ENEFA—2 3 vEEmDb.
BRZEHRAICECLTWLS, BASLTLNK.
ELLTLRHBOEEMARLET B. ]

ETEI L, DTHEYE. 1 (UEZHR)
REEIFETLYBECESALL. ) BFERFEEHR =KAEEK)

MAZEICIEEDERDITATHEND ] FEROMREBICLETIEES
EENHIEVEETHS REQDHMOHARBOZERRZENITILNTE,
SHIZA&Y LEFEFZIRYERS>TVTE MEUHE>TLEANLTHS.

JAAFERINIE HEBICEEEER RRE-RRTIL—TEE~DEEL
Y H5.

@ LSI TR MEZDH/N—TF H58E

T2, T, X274, EEME WERLE ZHOEEH
BFICEFH ICTIE EBaX MNESETIEGL, Best-In-Class #iER
TRAMELTRERIILEEZEAHT.
AELEOHE=FyITDLL—HEY T4

T BRLDODFYvITDATIL—2a3 DTSV RTHAY
FRILDIENT A VIEFENTE L
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mﬁ Steve Jobs

@ SEIFE LSI TR

MEBEIFOZEZAILLS] TR MM ZEET HDIZRID.
mEEHE: R - SFY, BREEFFEGL

ET EEH - WO, BEHFO

mEIFOERELY:

([BEEFIRMLYEETHL.
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BMAICKY RE, JXRMOMAERIEMICHETE S
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@ KBNEE LSI TR
BEIEA—D—NODBEFEET, MBICEIETEENDOENE, REZEZZHL,
TAMEITS, TR -THITEKR LWSEEZESE TABEIOZEZAAZFRNHT.

@ SHBITH & LSI 7R Ml

LSI 7R k¥ FERE

IERSZE : AR (RED) oA (R, &) ZKkdHME

HEE: HANSANFHET SRECALNOBEREEHE T HRE

MEtiBle < LChlfEza L, EEA4L, BPEGQL]

“You cannot control what you cannot measure.”  (Tom DeMarco)
[RRIFEDLL.
TAMBELTEDT—ATHBEYRALEADT I aVERIES]
MEREIXTF0J T, #EEXT ORI T

HATAIEORRIZEEEE5Z2SH. EFNFOFEEHREBEZERI NI,

FHRIFRICITRE BRI E R BIEH RN H DA, BFBICDEDHTLFIEZBEHAIE
HYZT TEREEEHAIZLELELNSITETHAD.

@ I3FEZRETTIIFEEZRHAL
Ca—CTF7IMKENSELEFFEDIEL—% (Approximate computing : 100%
ELWERAZHETHAOTEHLECAEMMEEZFEEDITAIEEN) OBFEEDN
Hot-.

Approximate Computing: Beyond the Tyranny of Digital Abstractions
Speaker: Hadi Ismaelzadeh (Georgia Institute of Technology)

http://tttc—vts. org/public html/new/2017/3b-hot-topic—intel | igent-
physical-systems—test—-diagnosis—reconfiguration-and—-correction/

AD Z# 28 B TTLE (Redundancy) Y AT LTIEREAMNRICHEIZOZELET.
IFEVRATLTIOONDHIEDEDEHZRETTADIIRETHS.
WIZTERIETEBEBD K SIZ5EEE (100%) ZROE N XA T LIXERETMNEIZHS.


http://tttc-vts.org/public_html/new/2017/3b-hot-topic-intelligent-physical-systems-test-diagnosis-reconfiguration-and-correction/
http://tttc-vts.org/public_html/new/2017/3b-hot-topic-intelligent-physical-systems-test-diagnosis-reconfiguration-and-correction/

® 7M1 BAVDEEE LSI

(BRI L TFLFONEREEE S (T4 34Y)
NIFEFEBROARELRLTLS.
BEKZIRD -

F)ERY IOEMIBBRT OO Y ILER/NNITEHIENLEHTTEE
EoE:

TINAZANLDM#E (BME, 1/f #8%) , /7Oy I0ELGE (Uyv43)
FAFEBEDTEZAFHLWILEZRR LI LEGL (A2 314Y)

FLORR - ZRICEERLZT TR AKLESILELNH S

® T —TIAEEMEEE LSI 7R Ml
) TCoxXEFATHD. 1] BCOFE
2) TCOXEFEETHD] FBATEFAHL

LSI 7 X FADEEE, TRER, FE5EICKDHRYETE, BERIED
HHE(DL) LERALBEZH >TLADTEGLMNERS.

FTHEOLEARICRAGEBRZRAVTHLERICE (100%T) &S -
RYETEEXTEZAL.

LML TThiFERFICIELLY EWSEENHNIL 100%HRIRTE 5.

ERESRTLYOTRRTIE THERFIZIELL] EVWSEEZNENMEZTPS
DLEAHDBENEL. L LM ZRECLTVWSDONER S & EDEIE
VATLNEBETELHIEMNSLN.

HEEBE, HEFHR BREHRHRE (BAKH
IUOZT) VTHIRE

HELEOE%E

WIED-HDEE

RS BELE  (ADC RO DAC #Rz14%)
AD/DA iz THSREE
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@ ETFNFELETRMKIMN
YIRYIFOTRROFa— kY FLICTFROBENTTL %0

Bohrbug, Heisenbug, Mandelbug, Schrodinbug

Zh (& Bohr, Heisenberg, Mandel, Schrodinger ZEZNERZRLEFHFEOHE
EZELE%LLo=3DTHY, EFAEMNHERROISICHERZRIZEAZY
HATYTBNTEE->TWLWASESTE.

NAEUNT . BARESETBRBEHEATLES, L LLEMOFEATE ST
LESESICRABYI bz T7/NT

[KIFBEEY T FTNTDHEVEDEGN ] OFEEEZRET.

CDFa—F)TFZITTEDELDIZERLTWVWADIILSIFE LR -T-.
BT X ~ (functional) - Black Box
HET R+ (structure) - White Box

Software test challenges: techniques and emerging trends
Speaker: Indradeep Ghosh (Fujistu Labs)

Embedded Software Testing: Challenges and Approaches
Speaker: Yashwant Malaiya (Colorado State University)

http://tttc—vts. org/public_html/new/2017/12c-embedded-tutorial—ii-
software-testing-chal lenges—and—emerging-solutions/

—A=ft (WBEBDEALY D)

LEF—DTHAHDIZ, REDRITIEHAT, BROEKICERIND.
LEF>TWEANLRLARENT, AANTANGRDSAEEICHE,
EANT<ANLRSARFILAABCEIIZRZS

EFNFRIOIIGRFEFMIGHELRBEZELOTNDLIE
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http://tttc-vts.org/public_html/new/2017/12c-embedded-tutorial-ii-software-testing-challenges-and-emerging-solutions/
http://tttc-vts.org/public_html/new/2017/12c-embedded-tutorial-ii-software-testing-challenges-and-emerging-solutions/

EFHRERFELTETTEXEELTRIFIET HLEEBETEL LI AL HS.
FEALTRTIEFNFIZIANEIEEEMZLHEZTANLONS.

[EFNFEEBELEEBS TODANE EFNFZERFZL TR
(ELMEZHE)

BRAR-HMTOFRBE 7FHAJTTEHE TORILTHAINERIARS.
BFORNDOEENER, T TORELKDEFDS V7 LEEPHIET
BEXTOZINLIRES (RE)  (NILBFZFT)

B (Voxrvh—)

@ SANHRELSI TR M

EFDRKRNAT, FELFEVTHALODEEZRAVCRIRRFEZAE T ML
AWTWW:z. SRESARFREFEUVFFTILE LESINELR 1D, BETDS
ZEHHNERHTHL=.

EUTAHILAE

BIERTODBFICEVWTEVTHILEEIIIKHERLZRLMITRODFEELTEDL
5. nEYITalL—2 3 ETL, HEHBERDN n BEEINE, TOBEROE

C HHERFLAARLNS m/n TELSN S HTEHESDEFIEELIEFRS HTE

AL IINIELVGERERGS. COERZFRAINE, BS (AR OELUEEZRDD

ZENTEEELED. (Wikipedia &KY))

[IY A/ a0Z%iRoGE0] (PILIN—rTA2a34Y)
BMTIELEVDOTHA/OOZRS T(EEMICELREZRAESE) RIBEFETATET 3.
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https://ja.wikipedia.org/wiki/%E7%A9%8D%E5%88%86%E6%B3%95

| Measurement with Histogram Method.

Random dots .

. N1 o S1
# of dots ratio B mm) Area ratio —

- S2
TDC Nonlinearity Due to Delay Variation.
TDC is non-linear
) buffer delay
Histogram
T+AT, T+AT, T+AT; T+AT,
D ofHp ol 4o a
AT, | lA T, At
r 3 ; For uncorrelated (random)
Ar4§ CLK1, CLK2 inputs

TDC dligital output
RVFoT—IViE (WO BBED—D, BROEEN+THLHER)
BE27D1DT7—LIZEWVWT, BFkb, EAF-20EB%ELZEIT5.
NEBOETETRITS.
CDEAAEIEVATLIZIGHTEGULNERS.

BRFELEDEF Y a0y TILIZH LT, RRALETIILIN
FHTHEMNERZLEONRIGEDZ E. FIHOLIEFHAEHLEDHEM
HEANZDILD=ZAENREEFNTILNS.

@ S THREHRINE

R TH&OEREELI-CENEELRRBRICESIZENAZ VL, HIZIE FHHEBEE
(FRNRUTRRE, VIS TOJSLEE, BEXFEEHZ)ICIE LS TRAEREZ
EEPaEREHZ THoo1.
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EUN, VAMTEINFEBRDODNSIERDAICMA TRHRIREN - FRENDEALE
HZWVEZOZalLTHEY, BEIVA—TAAVIOMTHLIEWSHNRTHD FD
ANZEMENELNEDZETHS. RTILKEDMOIAHICLERTOLER.
RO —d2485M RTILORITIHELZLTRHFOTLS.

(T7ahHb 24 FREFEIL TLSETTH D).

2X—(HRE-)DERTREENIHY, SMEHTAAOBTELHETES.
EEIHEORDELERMAL. 2XNORITETTI7EALYPT L.
BRRGDBFOES - BRENTARNARIZTHESN TS,

ATHI-MEERNTHSD, BARADMERITELo=WVEWO I EFRBIZH S LIS
BSMIENZ A-TIEEBZHEZ 1 THA. Las Vegas D5 Los Angeles ~DRITHET
ZREIDEICEST=A, BOLIEZEOLGEVWFREQ LM -FENMGEONTNV-ONRZ -
CCICBDANEEDIZBHEEN-ONERS. R/AFMIZIE Death Valley,
Nuclear Weapon Center 31,8 5. MO TFIXZETRITLIZCEAH S.

Ff=, KRNZWMDID A (27500 Ra%FY)IZY) /(Rino) HD®HD. TARHR
[CEERTPNEWARLKSIEECATHS. § VSARIZETIRITEZELIZZENHD.

[ UAR—IVEEENSIKYRTILVED R I (KATH—K) EDOFFEELVELT-.
BEIRMNGL, BANED, AODBDLGENSUAR—ILIFEHERNSAMEEDT
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® KETOREIZRNZLD: TAIZE>TELN-MIETKBRID2DOMHS.
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TIUREY_AUDH 5.

@ KETIIMARLGLEEMNELDHILLNES.
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AILTAHIL=T N : FroTIEE BRELKIE
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O v—F XL : BREHEDOTLHIL
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WAL, CO&IBGEERFEENDERZRARY, BANRETELIFEHRETE
[SRREBADDNENERLO TS, HRIIEALHERTHAIERERBT S
ELOREFLT. ENZEBENREEICRRT INEINERITLGENKIICT S.
LEIBGETE S ORRZBNALTLoZASEFTOIMMERIT-EEI, BRI
HANWZETHESTWELWDNZERICREEEZFIVISETNEERAEDS,
[EHORAUTENFITEGDIEEON-OMNERIZIAL. Ff-, BFZERIC
RZHOTWS (BEROBEFRENMERZENTND) EWVSIEERLS.

@ CHEHEHY
HIRDERICIE, RITH - BEOHOZDFLER TXEREHTATNDIENSL.
SEINOHERTIEITEF 4 MERDFEAL
BARBE— (74021340 OB 1EER]
AEFLE BAMITEVBENESNSKSIZRELS.

@ HHMHRDELWLVESZEZRHT S
SHEHIFENICMATEEEN BRI IERFEENEREEPTTFIVIL TV,
ZTOEXGFEDFRLULDESICE V- LTLREENERTEVELDIZIEEZ
L. REICEZENORITRORICEIEZBEEFORENNTHIFTTES=D
MEBLKBVTHS. A, BOLAALDZELRFGEREDERZELOTE.
BT IEHEWMPIROBIFEEY-EDIE. LEAATDEETEHRHIETELGL,
FEANGITNEGESGENA, EOLEENTVSAEICED. EBBIERICELT
—EBHIE FEAERZRALALTEGLER ST A, WEEF+2&ICILD
(EXERERDOLEFTEZERLTND) LAILIZESTNS.

FAEHBERED R | TRXERERDEEENTFTLHLES.

REHERS AT LENGYRENEL RRLDOLAIVICHLEDEREZTS.
oA ERE ITE>TULKD ILEFRE D REED.

® B I

VLSI Test Symposium [ LSIT A FTIFREIZCBVEFEZEETHAHERHBLTLS.
SECOEEBERICHIDEZCENTE HCYEHENEZEETHSLEREKLTLNS.
BERDERRIZERBEBALEITET.
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