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International Symposium on VLSI Design, Automation and Test
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International Symposium on VLSI Technology, Systems and Applications
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@ FEZBOEKTF

22 Website
http://expo. itri.org. tw/2016VLSIDAT

http://expo. itri.org. tw/2016visitsa



http://expo.itri.org.tw/2016VLSIDAT
http://expo.itri.org.tw/2016vlsitsa

B[R (B 28) Ok

[1] Masashi Higashino, Shaiful Nizam Bin Mohyar, Haruo Kobasashi
“DAC Linearity Improvement Algorithm With Unit Cell Sorting
Based on Magic Square”
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[2] Keita Kurihara, Kensuke Kobayashi, Masafumi Uemori, Miho Arai,
Haruo Kobayashi,
“Fundamental Design Consideration of Sampling Circuit”
o)A oaRa—TJIZREMDb T o =RifiED/NIKENK
DEMER—XIZLIZNBTH S,

2016
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KED)IVUNL—HRDRARI U TA—RKZFE, AILTHILZTRKREN—D L
—ROEEMICHEB L. ENLRBEKRE. EULRFEKRE
(MRZLELEREFIZNHLTEMICFEL) BNHIHMHEER,
ERZTEICHAL (EZEE, RIUZE#HE)

BHTEDOEH KEEENFAZIZL, RIEIAKXRDEE,
KETEELTWLWLEREHBOHEHME - IRE (ETDOFREK) HARY DT
50, REFRZTANDERERESIE TS,

EZE0EMFIXEREIHFMICMATER., SFEICELHD,
MEMRIZE TEAMLSH 5.

WEEZFORRBE. N oDEY. KER DA RVE—HAREQGEILEEZT
BYEBLDI—H—HDNEDEH5 EEETED, RITIFEEDRITOH

ARBRISKAREDHOF L, LETOHEZEDS LI FHEF-ED
HEERTS,




TSMC ¥t  (Taiwan Semiconductor Manufacturing Company)

T DEABMBRENEED 10%Z LSO, ERENLGEFEETHDIEL I
ZitrE o 2.5 F0iE5. £F (EEMS) F3ERHoND (7).
BEGHENMIAA LS SREZSINGV=ONERD—DD LS 12,

reMgtEND

—
ety e e

ad




SHmBREY:

BBBRAS
(+= W)
Taiwan Semiconductor
Manufacturing Company, Ltd
(Fab12 )

FTCHEYIZ UMC#t  ( United Microelectronics Corporation) & %,



















LI TIIE = PT8T =
W TAIIT = 1757~ 7




Biﬂﬂlﬁﬂwﬁﬂﬂﬁ

AF ARM LUBDHERH HRAR
; & ARM TAIWAN Led

gy FFEREEROERLD
‘ 3 'ou:,c;nmm
I EREEROBRLD

YTRONCY TEOWOLOGY Cone

D BB ERA S

® 5L RHNL

BEHBOEMNE - IREORNDSSEM-o-TLS, . SEDHIEKRT
—DDEXR. —ADOHRE - KEORZEA T, FEDFERK - BEXRE
TENHFTCHOEEFEENRVETERL, BERZIE-#HELTWD
AE=BIE (ZEDTL—23E8HT) LIFEEFHFITELTEY EORBELZE
FOoTWALEHRET D, Hol-T [BE BENL] EOHRZERD=,



2016 5 A 9H

BEDEFEXREREICES

FRTEDRFK: ERTHLERT S EHFEMRICTRAEKT S, (FSvyHh—)
BEXE /IMEX

BEICF 4RGN, T TOEBRFERICTRLAEBML TREREICHIRERSE TS,
[1] International Symposium on VLSI Design, Automation and Test, Hsinchu, Taiwan
(April 25-27, 2016).
[2] IEEE 22nd Asian Test Symposium, Yilan, Taiwan (Nov. 18-21, 2013).
[3] IEEE International Mixed-Signals, Sensors, and Systems Test Workshop,
Taipei, Taiwan (May 2012).
[4] IEEE Asia-Pacific Conference on ASICs, pp.137-140, Taipei, Taiwan (Aug. 2002).
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BEDZETREN T, BEIZARICEVLOL, EEIZEW:, HBo/BL5EEEND—FK
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TOREBHRICEAC &, Bo/BME L IYEOBEFOERMLTZEANTL, 1 CEREIZDONT
1EFEBZADERYD 1 ERMTERICIVHARRRZLLTINSG (DTELIREXRFREL

TRIFAND) EDZETHOT=,

ELREETREE. FLREBIED. XETHUB I SFXETEF v V7 EZROAN SN 212 &
SHHMRTH D, HREFEHEICHEY CORTFOEXRNGA LS 1,

NODEELEFDOFE - ZEENFRBEICLE>TEEX (BEX) 2EI LBEEFT I
CEICRBHEBRANBEERMTREZL TV, (B BARIHEXRTHRZEELTEYER
[CROTEDFEZLTHIFEAEBFICESNEMNoFA)

HNMH 2 5ELUERON . SEHDBESHTRAERBRENLSICHE 2 FEVWSHREL 1=,



20174 10 B4 H

2 1[E International Test Conference in Asia (ITC Asia) #R&kEC
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2017 F9A 13 HOK)—15 BH(®)ICHEZ &idm(EitmERELSE) TSNS

ITC Asia 2017 IZHIREXRZIREDOHBEARAZEES ML=

ITC Asia 2017 [$#EIDBHETHY . LSI TRAMEM A FOREE - T FLZSEDLIEELY,
FRECHBA-BICEIOVBEEHRELDOTEORFELLL

LWLS2DONEETH S.

http://windy.ee.nthu.edu.tw/ITC-Asia-2017/HOME.html
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@ International Test Conference in Asia 2017
General Chair : Prof. Li. — C. Wang (AILTHILZF REH D R/IN—/I\FE)
3HEDFa—K)T7IL
4 O ERFREE
1 FDEFR/ SRILELER
20 HDIBHFR (FEEROEBREENSDTLELT—2avEED)
50 HrDLF25—mXIFR, TR 27 HDFXERIR
EAIEHE 1934
Fa—rIT7ILDADEME 107 £
BEMNS 12148, BR154,USA 154, BE4 £

BENMDOHIERATEMICZLA, BA, USA, 504, KAV, ISR, &E,
AUREMBLERLINTUM=.

® Fa—kJ7IL, EFFEE. /AR

Fa—kJFIL 1:Y. Zorian KK (Synopsys #t)

Automotive Test Strategies

Fa—kAF7JIL2: E.J. Marinissen K& (IMEC)
Testing of 2.5D and 3D Stacked Integrated Circuits

Fa—kJFJIL 3:Y. Huang KK, W. Yang B, W.-T. Cheng EK(Mentor, Siemens #1)

Industrial Advancements in Diagnosis Driven Yield Analysis

ETHHE 1 Tim Cheng 204 (BBRSRATALS)

Hardware Security — Verification, Test and Defense Mechanisms

EEFZEE 2 Ishi Tseng K (Chroma ATE Inc.)

Convergence of Electronic and Semiconductor Systems, and its Impact on Testing Technology

EZF:&E 3. Phil Nigh K (GlobalFoundries %t)

Seven Major Trends are Changing how we Test ICs

HFFEE 4 R Aitken K (ARM 1)  Test Emerging Memories

ERANRILETR: BT/ N\AREHEIL (Heterogeneous Integration)®d §%&EHET A D BREK
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® X1 )TARFROERFEE (FERMFRINTKE Tim Cheng F£4)

e, Rib, BEEMED IC [FBFRA—H—DRHHIZGEDTELGELNEIILOESETT

EIFTHEM - BETLENERT NEBOSFVITRD ISV ARV EDT—3%)—7

SEALY, ARYICEERFERLD, N—FIx7 -V LA (FALDKRE) EANGZNEE

FIFTEEICLG-TKS. FAMDKREICDOVWTIETEDRXEEL V-

http://techon.nikkeibp.co.jp/article/ EVENT/20141022/384262/?rt=nocnt

FOAMDREDREDHARIL, BATIEEREKRE FIEEENEYER TS,

VIR IT 04V RIEERILDIZEELH LD, PO DKFIEEEZL>TERMIC

IC FYTHRICANTLSERS.
MNOTEMIEY—THAIOVAIIATEDENRBRLIZ EMITTFRIETAZR] A

HIDITERLGLBEREEY EERITHEDIEE.COFEIS, AVE21—FTEV(ILR

MNEELZDIEYIEITT, N—FIxT7HNTRTOAVE2L—FTIEE I THA=HOMERS.

® Tim Cheng £ DFE

BETO LSITAMAROKRE - EEXRIZ Tim Cheng EDEZEHIIKRENESIZELS.

RIKEEDILITHIN=T KREYFVEN—NSRODBURELTRE LSI TAMEROHAELE

EEINTERD, BAEBLZORETIOARHFTEESNTLASMERIZ(E Tim Cheng £

DEXRENZ. REFREEEPETOFRHREZRNKRZOIEZEHEEZSN TS,
http://www.ece.ust.hk/ece.php/profile/facultydetail/timcheng

Tim Cheng 4 IEERE K VDEC TOT RN TR DZFMEERE (D2T: Design To

Test) DIBEZIRLINTZTELHD. COLETRDOFADFEFEEELITLVZIZLM -

[1] (Invited) H. Kobayashi, "Issues and Challenges of Analog Circuit Testing in Mixed-Signal SOC,"

BRAF VDEC [77 RJNS X b D2T FMAFEERFT ] D2T = 7R /(2009 £ 12 A)

Fto, REEDNTHSINBERT I avTTEFEN T TULVZE, FTEER KL

[2] Kazuyuki Wakabayashi, Haruo Kobayashi, fffi "Low-Distortion Single-Tone and Two-Tone Sinewave Generation Algorithms _Using an

Arbitrary Waveform Generator",IEEE International Mixed-Signals, Sensors, and Systems Test Workshop,Santa Barbara, CA (May 2011)IEEE Xplore

#ME [Distortion-Shaping] DIRE

[3] Koji Asami, Haruo Kobayashi tfl "Digitally-Assisted Compensation Technique for Timing Skew in ATE Systems",

IEEE International Mixed-Signals, Sensors, and Systems Test Workshop,Santa Barbara, CA (May 2011)IEEE Xplore

S ED ITC Asia THZEITEHAM, Tim Cheng KELIFBEARFEETRER VT S.

HILITAHIZT RKEY U RZN—INFKIE, HOBRFEZLENEONDEEZAT, AIRAUE
DEHEAIEE, E—FHELWNEIATHAS AXBTEEF X CHELIZITEFHMERD
ZELDINATITLELHDEST:.


http://techon.nikkeibp.co.jp/article/EVENT/20141022/384262/?rt=nocnt
http://www.ece.ust.hk/ece.php/profile/facultydetail/timcheng
https://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2009/D2T(kobayashi)20091210.pdf
http://www.vdec.u-tokyo.ac.jp/d2t/D2Tsymposium2009.html
https://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2011/signalgen20110526HP.pdf
https://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2011/signalgen20110526HP.pdf
http://ieeexplore.ieee.org/document/6132733/
https://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2011/IMS3TWADC20110521HP.pdf
https://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2011/DigitalFilter20110526HP.pdf
https://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2011/IMS3TW(DigitalFilter)20110521HP.pdf
http://ieeexplore.ieee.org/document/6132738/

TAMNEM D7 DD HEL (Seven Major Trends that are Changing how we Test ICs)
Global Foundries ¥f Phil Nigh K

O HEHAIC

@ RIVFFYTRTL (2.5 KT, MCMs %)
@ BT ANED=O DT 2R

@ 5G/mmWave/RF/2)aAT4c=O R

® A VLSI DT Rk

® HERFETOEEL

@D YRAFLLARIILTRR

Fa—h)T7IL thDEFEE. B/ RILFARECOEEICADEES.
Phil Nigh Kl& RED@EET AL (Adaptive Test) HMTBERDERFE TEL THS.

® EHMAIC DTAMKMDLLOMDREK

RDEIGEF—T—F N TTEL-

HHA IC (TR ELD:

ECC (Error Correction Code), LR, #IEME, KROBEBEY—Y, Ao FyvTwoY
ESD: Electrostatic Discharge E#ERNE

EMI: Electromagnetic Interference &R[EE

EMC: Electromagnetic Compatibility &3 1%

& E (Quality), 3R (Cost) [THIZ T {E%E14 (Reliability) NEE

BHEF A IC TAMDOHRE:

SCAN IDDQ T Xk~

2t )L 77T AL (Dual Cell Aware Test),
TR EETANDEE

HEHAIC~DEX:

T4—ILRT AL, BWEER, LUOBERESEE, LKOVEESHERE
RIMEREH(155), EVRRFE(10ppm), - EDIRE, REIDIRE
Quality IATF16949, Qualification AECQ1100

R—r 7427 DEKER, BEZEEL SREY—EIRZEEFICEDE,
BEDITMHD FENEEIITEHIETHD. | (FZvH—)
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ofz. RSEILTFERLEEE ADC AR THE SR T, ISSCC FITHMIXFERLTLS.

http://www.ee.ncku.edu.tw/subpage div/teacher new 2/index2.php?teacher id=71

BET7FOY IC OTANESZIEBRHTEAELTVNSDIEREELELITERE ‘it
RETHH(BEETIHARENEEICESNATETINS). Ff=, §EID ITC Asia TIE
RF BEDTALESIE. 7HATHETRACDERIEIR SN
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® EREKXRFIAE WIEMRAE) DER
HMBEZEFHEOTETOEREEZT2HRER, SHIITBN TOREKRZEL2ET,
AESHEDERFERERTHS. ERIE AHLRDOEILMRINATE RIEELETHS.
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MXABE, PRNUTAMIDNIEHR K (BEXRE OB)DT7AT7E2RADZXRRER
FEENHERFEEREZRZTELROIGHALIMDHAREITHENLTLEEE, EZA
DHAREZEANDTHETHON-HMERRTHS.
NFETEDBEHFLOVABZMFTMATRIEAFERLTETLS.
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Lﬂw—Distnrtinn Signal Generation

for Analog/Mixed-Signal Circuit Testing
with Digital ATE

Masayuki Kawabala, Kojl Asami

Shohei Shibuya, Tomonor Yanagida, Haruo Kobayashi

Advantest Corporation

Gunma Liniversity
OUTLINE

Research Background

Single-tone Signal Algorithm
Experimental Results 2@
Two-tone Signal Algorithm #WHARE
Application to High-Speed DAC

Conclusion

Low-Distortion Signal Generation
for AnalogMixed-Signal Clrendt Testing with Diglial ATE
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® HAMNCIFIEEIHDMIFER
BAMNGIE, IZRO28FKEKMNHoT1-.
NIMTERENS: VU RIRERERAWV-TIORIVRE, Bt YEER
[LEMILKENS: TSI HLHHEEETE (Stochastic Computing)

@ FEXRTHDI—EIX, BIASLEE, [OFN-KRED5IH
(DAdaptive Test EILTAR) AALAVDEETI—ESRICMELG IZRELTLS.

AALA D EBEDORISEISLTESDEDRELRLSEHEVSFEETHEN IOEE

FBALELSELTWS.
BT AREE, BRPOTAMERIZHLGEIGL), TAMEBEEATVE, ZhEMIC

LSI TRAMEREBRLLSIETHEMTHS.
https://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2011/ITC20111001 HP(partl)..pdf

i, BAECER £HEELGE>TOEVTLBOHN BB ICHZIETR.
(B) ..OEMEEETS
(E) ..OMMiE#ERTS
EECRMESERENAELMEVALLTROLNELSITHBIEN BB ESER,
ORTERBELLEZDHELAEN (ZDLBNSL).
BB~ EATAIEEED apply [SxS, @GS 5 11E adapt [SRGELETS
F—o4> DEILRTD, TEZEIDFEET 5B THIITHEOA TS EETT

@ HIABVVREEE
Polymath: 182 #&, f={SAF->TL\HA
Dilettante: X =MDEIFR, KREMNLTEKREFFOTLVDA

@ ERRDERDEENDSIA

From where we stand the rain seems random. If we could stand somewhere else,

we could see the order in it. (Tony Hillerman)
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https://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2011/ITC20111001HP(part1)..pdf

@ XH A4 —)L SOC T® DFT (Design for Testability):
BB #Y DFT/ATPG/E2#R, 43 &l#fi’a(Divide & Conquer)
RAAZ2 % 5V LB (Timing exception handling)

® ITC Asia DHELERET
IOV EBELRILEBEO—AIZ, ITC Asia DEERTR Q@ MEMD22%) HY.
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® KEFED ITCAsia IFHE /3LEL THE

PEFHEDNUTYNT, EEQ0ISFE) D ITC Asia (& FE BEEGNVLEL)HRRET
FERZERE (Chinese Academy of Sciences) MRAMMEEVSIEMNTFIUREINS.
http://windy.ee.nthu.edu.tw/ITC-Asia-2017/file/ITC-Asia.2018.Call.for.Papers.pdf

@ St ITC Asia ABIFRSN =D
ITC (International Test Conference )|IFBEKE THESN S, LSI TR R BHFTHRADE
BREEBETHACORELEEDIC, TOTHR THESNS ITCAsia £&ELIZA U X TH#E
SN ITC India A BIEESNT=.

http://www.itctestweek.org/
ECIZ ITC Asia ARIRESN-ER(E, ZE2EFRENCDETIIRDEISITHS.

ITCCKE) DS MEBHMNEIL-HOOMERIZHS.—F FEBAEOHRT-HE-HBRD
BEENTOTHREASTILTWS.LALGLNSTOTHRASEME -ARE -BEEN
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Digitizing the Radio to the Antenna ? Will Radios Still Need Analog in 2010 ?
Organizer: A. Matsuzawa, M. Huang,

Moderator: P. Kignet

Panelists: T. Arnaud, Q. Huang, C.-M. Hung, H. Kobayashi, I. Mehr, S. Tanaka
Analog Rump Session, Symposium on VLSI Circuits, Kyoto (June 2005).

Digital-assisted analog technology
(Analog performance improvement
supported by digital technology)
- Just “RF circuit technology” is not enough.
- In SOC, powerful CPUs are available.
- The first chip should work.
- CMOS scaling generation independent system is desirable.

Digital calibration and
dynamic element matching techniques
will realize digital-rich analog-minimum radio system.

Signal processing and control theory people are from Jupiter.,
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