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£2E FUAEREBRREGCET 7 O7ERSE
(International Test Conference in Asia : ITC Asia) R E &k

- RADCEER fhE BEIE BRET A -

BEXE IMEX

® ITC Asia2018
http://www.carch.ac.cn/ITC-Asia-2018/index.html

LSI TR FEBRDT7 D7 X TOEKFERE, ITC Asia ICTHEEFIZS|IEH{EE=SMLT-.
KE - BEEROMANRLNT VA LEEBRESEDLSIZES.

TED 2 DDRE L HiE
1. CTC (China Test Conference) 2018
PEQIVE1—2BEROERER (PEEFER) 300 BREEODSME
2. IWCR (International Workshop on Cross-layer Resiliency) 2018
INFFFBREE (REKRF) FLXESTHT—HavT

o~

—1

® MEEMDBZETOHE 1E ITC Asia

WESETREISRT
http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2017/20170925am 12HP.pdf
http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2017/ITC-Asia_rev2-1.pdf
http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2017/ITC-asia-report-yanagita.pdf
https://tech.nikkeibp.co.jp/dm/atcl/news/16/092709328/
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http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2017/20170925am12HP.pdf
http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2017/ITC-Asia_rev2-1.pdf
http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2017/ITC-asia-report-yanagita.pdf
https://tech.nikkeibp.co.jp/dm/atcl/news/16/092709328/

® BEEGULEL)M
hE RETEOEH. METHROMEICHET 585,
19 #EARICOSTAPRRL, HETEOEE LTHE HHIENRE
NILE UHIRESTEARBFOREBTHY, BBEITEOA - BFOPLTHS.
2015 FERF R CTOHTRAOIEFI 590 AADKETTHS.
iSO ADIEH 960 FA. BAREBTRNALELHE LFEND.

(A28 —%y h&Y)

® FE =RIMROEE (F—T—FDHZETRT)

HEHSE FROEL, SANYTHE BFH XUNF, SFRAMIRS— EE
REDTAE -/, FHEX WBERERTER BNEE /EUNVEER

131 &3fx, gk, AEFEE, BHESE BRE, AU T7EKE

& (5 . BB (FX) A€ AR 95E SO

BEATRN S DFMMNALDEIELIF - ORXYTFTHIRIZDONT
hEZOEIHE, SRREN KRR ZEH FBIICHE <

J 7403y
- TENBEIFEZFTTLS (BERETLY)

BAE
- RRO=fhk
- SRPIVRF—

@ HItMRDEELREBTICHIEBEGEIKRZICHEFIN-BOREE
http://kobaweb.ei.st.eunma-u.ac.jp/warehouse/visit20110909am&.pdf

® BHOERFEZZICSMY HERICIT,
EHNCZDHOES, I XEZRASDEIITL TS,

TnoEaht, SNERZFETORBEA—RIC TOMODEIRBEFIESFHFD
WMAEZEBRLES LTS,


http://kobaweb.ei.st.gunma-u.ac.jp/warehouse/visit20110909am8.pdf

® L2115 (SunIsland Garden Hotel, Harbin, China)

® HEODFEK
ERTHERIZAZLNTLNS.
HEBEHAHERD 50%, £EIXHAD 20%
MABBOEZTHEERET SDLEHDO—DEDI L.
FERBRNATIVFELEDTLEVIZEL.
FEN S DEMBXDOBUE, BEREFIFNHFTLIIVBNTHS.
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® 7HOT/TVARNTFILEIBREOT R b TOHBERH 3
HHICTOTANTEETHAA, HEILSATEHL - BRHLRHARISEA TG
BUHGHEETLEZRELTEDTR FTENEITHERENTE S50 &L D NEEH
FiE] TOREAZLD, ZLDOBFEISEATESEENLGILDOEFRALG L. 3T
[CHESNEFYTTRREADODTVDIDIZHLT ZOTR MFETHENE
NEFBRETESAN LD [ERY - BRI - B A7 T0—FHROIZHE55.
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® ITCAsia2018 ®7A45 5L

® ITC Asia2018 (#9230 ADZSM. BAMN LT 9 ZDSM
® LFaT>—imX 52 #HIRTR, 24 HHRIR (BRIRE 46%)
ITC Asia IZ[R 59,
IEEE F#EDERRETIE HIREE SOWLUTHRAIDKLS THS.

[ BARMNS (X, 2 HDFEE.
TiE AMIX GREFWIEXEETIL—T) Hi,
[1] Good Die Prediction Modelling from Limited Test Items
Takeru Nishimi, Yasuo Sato, Seiji Kajihara, and Yoshiyuki Nakamura
(Kyushu Institute of technology, Renesas Electronics)

BIUBREREEOHAERE)NLTHS.



® ITCAsia2018 DL X FL—2 3V

® CTC (China Test Conference) 2018 ML X FL—L 3>

® AIDLSI TR MERADEMNBIZDL. RORBAFEETND.
Algorithm and Software
Big Data

Computing Power (Hardware)



® IWCR2018 DLIURML—Y3 Y

® [TCAsia DA—T=2F€LE=—

@ FEAEEELT IR L X T Li(Advanced Driver Assistance System: ADAS) TI&
(BEHAICTYH) REMMMFERERER
- BREGHEBRIDLE
- BELGTAN BEROBEE=4, VI FI 5T, RYFTEOEMNER
TL—T7OEREFELFELRFEL TS OFRAILENRHUTHS.
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® HTAEANE (HEKX MIl) O ITC Asia2018 TOHERR

[2] Tomonori Yanagida, Shohei Shibuya, Kosuke Machida, Koji Asami and Haruo Kobayashi,
(Gunma University)
"Low-Distortion One-Tone and Two-Tone Signal Generation Using AWG over Full Nyquist Region"
http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2018/2018-7-ITC-asia.pdf
http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2018/2018-7-ITC-asia-machida.pdf



http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2018/2018-7-ITC-asia.pdf
http://kobaweb.ei.st.gunma-u.ac.jp/news/pdf/2018/2018-7-ITC-asia-machida.pdf




® ITCAsia2018 TOTERT

® IWCR2018 DA—T=— 5w LE=Z—

® L[SI TR MNEHROERERL, HEEMN DS ITC Asia [ZHAZ TITC India LEAEINT
W5, —7A, BETIELSI TR FEROERRREIX Asian Test Symposium F4 &6 T

RESATOEN. CAZBEOKZIZZOSFOMEEANGNHS LU
[XEBRIFERMN BTN (N—4)L)
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® ITCAsia V=X IARVEKI(URNYTEZRD)

LRTOFDXFIE TEI OHWVEFEDNT &
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FREEV-—TVILAARYMIBML, FEEMELMYEVELIGND.
BADORKEZOHEESL, BAMHABERDOLDP L FRDELE] THIHIAN

ZVESTGHRZERF>TLS.
MERIIAZEIS ]
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® ITCAsia V—I v I)LANU k2

KDETHD/INT+—T 2 X(Ice Show). NILEVDRIIREL, BETHDIED &.
FRT AL EFaUTA,LS]I REBROFLEENTWSE, Fa—) 2 ITLUTEE

BLTOATSY - Fi—U U hE 2 RERABS, REREOHEIZL TS
BOHT. €521 T4, LSIRBROFRLESMEICBEALED & - 205 5.
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® WBEEDTIVEIY

BEEIPEICEAEOIEAI VI REINEIXYF v I HBEKOH.
WEMICHLE->TLNS.
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WMEREIXLREREBHTTHS.
EEREINEREHEE, AAMVAR)—FIHFAl 6 EHigHS.

15



FDADKRIFELEDHDEEZLIFTHRTHS.
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® [TTALERI ~DOFKERD

- BFIAR—ITLDEFryialL R

- AR—FITAUIZEBEHO—DEE

- RAR—FITAUICKZEEERD, RTIL-EE - A —FTEHEEIC
EHhhTLd
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HTD ADFKIT “Full of Russian architectures”

FRIZEADD LT, FHITIESHOAH
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® [SHIEIXEZIFEDHT

2EMNNAF ) D DER
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® ROWEEIVIVEIY
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BEREBELALSY
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® ME/EIXRKZE (Harbin Institute of Technology: HIT)

Harbin Institute of Technology m 5 DX IFRBERBEAEFTHHIZT S
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TCOMETRKZFEEELVEDIE, F5% <AL
TEGEL, TIICEEBEHMTHY KLBVALLY EEBRERO-HICEFY,
EEZHST-ABD, ThELDHELSIELTVLENLTHD. |

(EE HEE, Pav: - AMRT14—ILE)
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® NILEVIEXRE A2E3—Fvb&Y)

NLE VU TERZ(E 1920 FICEBRETIE/NILVEUHTRIRSIA. 1954 FEICEN 6 RDESR
REIEESINTUR, — ELTEODERFRMNRKRELGE > TE. 1996 FIZE£EIZE
ERITT/NLE D ITHEKREN 211 TRFRRE G o 12IFM, 1999 FIZIEHRO—RKEEZBE
T 9 RED—DIINILEVIERENMEE SN NLEVIZEXRZFFEIREZERLL
DD, XF, BFF, EFLLEOFHETLMBET OIHRERETHS. NILEVIEXRZLH
[CFHIZOBEETENREZEL TS HAODEB#EH-hEHNOEAFTEM [#
FH TIINLVE D IERENBEZH VAT LEEEELHSORARICEDL - =1EM, hE
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https://ja.wikipedia.org/wiki/211%E5%B7%A5%E7%A8%8B
https://ja.wikipedia.org/wiki/%E5%AE%87%E5%AE%99%E5%B7%A5%E5%AD%A6
https://ja.wikipedia.org/wiki/%E7%A5%9E%E8%88%9F
https://ja.wikipedia.org/wiki/%E7%A5%9E%E8%88%9F

MORZEIHEATIHE HAREE | 51 THLEIBWLGRIEZELE RETHLAKE
oy b GREEE) ISNILE D IEXFEFBEEMNICEELTEY, PEFEIZFOS
FTNILEDIERRENZ L TELRHIFIEBICKEL. KIITH D MRBEAE, KRBIR]
DIERICAIY, EREZEREBRCHLCERZHFAEHEL, BT D7 ELTO
BALBRAMERRBBABENHINDIAMDERICEOHTE. NLEVIEXRZR
BISZLIZE 10 RAADAMZELH L TELD, TOVWTHEAER® 2RO PR A
P, BRLBEERELGH>TWVD. BAORFERELEIRRENI YA LEARICESLT
WHBENHHELT, BREDOVRXMTHANEL—H— X M HBHEL TS,

NILEVIEXRF 120 FICTNIILEVHBFEIEFR] & LTRIESN . BF, EXERN
LM TREBEHREZEELTHY, WLEVHBITEFRIKERMEOERMKEL L TE
AEntL0Eofz. OV TOHEFENEAIH, BREFITXATOOTETTON.
1928 FITAENTEREREFITRR A Y, KA TREAFRIERER] ICHMEH
f=. RE, TNETHE, BBRETE - ZRKRISGERER EBFERE/ RSN, [/\ILE
DIERER] ICHEMENTz. NLEDIEREREGDVHREE LAY, RERINEER
FREELG - BNENBESNDENLEDIEXRERIIBARICHERSA, £EEIEXRX
ETIThNEES5(CH 27121936 FIZ TEINLVE VEFIERER] (TS h, 1937 FLU
BIEEAXDEBENTOND LS. [NLEVITEXRE | IZHHEIN-DIE 1938 &F
T, UBIBEIZESE T, NLEVIEXZEOZMNMEDA TS,

FEIRHAKEE NLEVIEXRZFEIGTYVHERERICRY, ShERMEERZTELE
RHEIL S ETEEIOSTETCTONA. NILEDITEXZIHIEREZD 1950 FIzmh
ENEETIKFELLY, UEHOBRVEREDT, VEDITERMEZERT AIRELE SN

1966 FITIHFE XL REMIFINILEDIERZICHLREGEREEZE5A . NLEVIE
RZL 1970 FEIZ—BDODAEERBLPOMELZERIIBE TS SERSIN:. TLTERE
TNILEVIRERRFIBREMEL, EEIXEXZE] ICHHEINT. NLEVIZE-
BT REIIER, NVEVEIZREGHLIT TNILEDIEXRE] [CBHEINT-.
1973 FICEDIERCERIERZEINLEVIZRYNILE VIEXRZFIRBASNZA, —
ENOBBEZZTTNILEVIERZQFREGIA—DEZIT-. XIEXEMAKRKE LT
1977 %, NVEVIERZFEAMEDEEZHBMLIZ. 78 FITIHEL, 2 FICKBELTOESE
HIRD, 84 FICITLE 15 KEDERBHRRBITIEE SN, S5I1296 FICITLEIZEERT
T 21l IROF/ERFIEESNT:. ThoZBLT/NVILEDIEXRFEFBREDOHERL
BEEFMFELTOMEEREBOEDE LT,
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https://ja.wikipedia.org/wiki/%E5%AB%A6%E5%A8%A5%E8%A8%88%E7%94%BB
https://ja.wikipedia.org/wiki/%E5%A4%96%E5%9B%BD%E3%83%A6%E3%83%BC%E3%82%B6%E3%83%BC%E3%83%AA%E3%82%B9%E3%83%88
https://ja.wikipedia.org/wiki/%E5%A5%89%E5%A4%A9%E8%BB%8D%E9%96%A5
https://ja.wikipedia.org/wiki/%E6%9D%B1%E6%B8%85%E9%89%84%E9%81%93
https://ja.wikipedia.org/wiki/%E3%83%AD%E3%82%B7%E3%82%A2%E8%AA%9E
https://ja.wikipedia.org/wiki/%E4%B8%AD%E8%8F%AF%E6%B0%91%E5%9B%BD
https://ja.wikipedia.org/wiki/%E4%B8%AD%E8%8F%AF%E6%B0%91%E5%9B%BD
https://ja.wikipedia.org/wiki/%E5%BC%B5%E5%AD%A6%E8%89%AF
https://ja.wikipedia.org/wiki/%E6%BA%80%E5%B7%9E%E5%9B%BD
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E
https://ja.wikipedia.org/wiki/%E6%97%A5%E6%9C%AC%E8%AA%9E
https://ja.wikipedia.org/wiki/%E7%AC%AC%E4%BA%8C%E6%AC%A1%E4%B8%96%E7%95%8C%E5%A4%A7%E6%88%A6
https://ja.wikipedia.org/wiki/%E6%96%87%E5%8C%96%E5%A4%A7%E9%9D%A9%E5%91%BD
https://ja.wikipedia.org/wiki/%E6%96%87%E5%8C%96%E5%A4%A7%E9%9D%A9%E5%91%BD
https://ja.wikipedia.org/wiki/211%E5%B7%A5%E7%A8%8B
https://ja.wikipedia.org/wiki/%E4%B8%AD%E5%9B%BD%E6%9D%B1%E5%8C%97%E9%83%A8
https://ja.wikipedia.org/wiki/%E4%B8%AD%E5%9B%BD%E6%9D%B1%E5%8C%97%E9%83%A8

IRRER (#%8)
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® FEUMZTOLCINEREE (]E)

30



® IMEHETHXFIR M EH=

NILEVEREL OO TEHE (EFEHS)
Catholic [Zxf L T, Orthodox Z#9 5.

AVEL—STHERAZINDS Necon(TA3a32)l ORAFERE EBREZOEZ 432 M

OTEEFRFENBHAENICICAVLNIEEREETH SN, SHIFHEHRTH 1=
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® IEHEEMRZEE

EEIZIIODTETORTLHS.

ALTFETILI7ZANY ME, FUILXE, VIO XENLT YO OTHS.
TR LT, .. | EWVWSEEIERE.
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® WMEEZEEIERREENBEDOREEL —IFTILHMNEYENTINS UNXTHE) .
EREAEMRT, EFRREET1T BICHAEE
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® 2019 %0 ITC Asia [FAAXT 9 AIZBE
HRE#KE (BE EFEFvy/iR)
General Chair F EEAEFAE (LEWMILK) RBERHTELEE (AUIMIX)

Bt : ITCAsia2018 O FOTSLREBICEFV W LEELL:

EBETEE (AMNIX) , B THMHEICHYEFLE-IMNEFFREE (FHKE) |,
FHOETHENEZDRE - SMEEMZ L TV EEF LEAXFHEIC
RADEZRLET.

fF# : PEFZFPE (Chinese Academy of Sciences)

S E®D ITC Asia [EHERIZ2FBE(Chinese Academy of Sciences)M7R A K TH o 1=.
http://english.ict.cas.cn/
FERZREBADOBILZMERN, EXRMTRERARAICHEATESIESITHS.

UTF, 108 —%y b o DIEHRZET.

FEAREMBEICETE/1N\A TIOREAELBRAMZOREMEHETHY,
E#XROERBXHEMTHD. RITFEARKMERINIAGE LS E 1 HARD
19499 11 A1 BTH5.

FERZROEENEIE EFRALRE L FAERTHD. FRARRIEFERE
BLUVERBFDEEBGICHEL, 8tHi~BEL, T THRIN:. LETE
pEARZXNEORER, BoEHROARICKY PERERIBIR SN

BIEE HRBF L h RARRE Rk, AX - HEMZICEAT IHARAMERRICIEFEELL:
1955 FEIZEEARLIL L, PERZEEMORSEEEE. J[E, HEYME, L2,
AwmEE - BER, P, FREAHE, RiiREFEER0 6 FHHIH 5.

1977 FEITHERSHZRABIFRINAX - HEMZOMBEFIEZTEoABE I
F1- 1994 FI1Z[FHEITFERE (Chinese Academy of Engineering) HVERII &4,
hERER S H£IC TR SFIEh TS,

R, EEEE REBHICHRLAHY, FEF, BXRELAHERE, HFEARITHRES,
EREFEE 2 — (EEERR) £MEAT 5. FERERMKE, dERERXEZEEE
HMERICETE2RETHD.
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https://ja.wikipedia.org/wiki/%E4%B8%AD%E8%8F%AF%E4%BA%BA%E6%B0%91%E5%85%B1%E5%92%8C%E5%9B%BD
https://ja.wikipedia.org/wiki/%E4%B8%AD%E8%8F%AF%E4%BA%BA%E6%B0%91%E5%85%B1%E5%92%8C%E5%9B%BD%E5%9B%BD%E5%8B%99%E9%99%A2
https://ja.wikipedia.org/wiki/1949%E5%B9%B4
https://ja.wikipedia.org/wiki/1949%E5%B9%B4
https://ja.wikipedia.org/wiki/%E4%B8%AD%E5%A4%AE%E7%A0%94%E7%A9%B6%E9%99%A2
https://ja.wikipedia.org/wiki/%E4%B8%AD%E8%8F%AF%E6%B0%91%E5%9B%BD
https://ja.wikipedia.org/wiki/%E4%B8%AD%E8%8F%AF%E6%B0%91%E5%9B%BD
https://ja.wikipedia.org/wiki/%E5%9B%BD%E6%B0%91%E6%94%BF%E5%BA%9C
https://ja.wikipedia.org/wiki/%E5%8F%B0%E6%B9%BE
https://ja.wikipedia.org/wiki/%E5%8F%B0%E5%8C%97%E5%B8%82
https://ja.wikipedia.org/wiki/1977%E5%B9%B4
https://ja.wikipedia.org/wiki/%E4%B8%AD%E5%9B%BD%E7%A4%BE%E4%BC%9A%E7%A7%91%E5%AD%A6%E9%99%A2
https://ja.wikipedia.org/wiki/1994%E5%B9%B4
https://ja.wikipedia.org/wiki/%E4%B8%AD%E5%9B%BD%E5%B7%A5%E7%A8%8B%E9%99%A2
https://ja.wikipedia.org/wiki/%E6%A8%99%E6%BA%96%E9%9B%BB%E6%B3%A2
https://ja.wikipedia.org/wiki/%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E6%8A%80%E8%A1%93%E5%A4%A7%E5%AD%A6
https://ja.wikipedia.org/w/index.php?title=%E4%B8%AD%E5%9B%BD%E7%A7%91%E5%AD%A6%E9%99%A2%E5%A4%A7%E5%AD%A6&action=edit&redlink=1

20114%49A7H

BB T KR

BRETILER IMAEX
1. XLCHI

EBIBIEIT K GEMB{ETIRZE Shenyang University of Chemical Technology) ®
RTERL BIBERSHE Prof. Yuan Decheng & U THEFDA—IILEWN=EE, TEEDRYT P
—J)LT2011E9AT1HKRIMNS9A5H (A) FCRAKXREFEFHBIETUL =LV,

*hkhkhhhrhhd

Dear Professor /MfiEFR

I here represent Shenyang University of Chemical Technology sincerely invite you to visit our
College of Information Technology this year, the cost of which will be fully paid by us. It will be
warmly welcomed if you would give us a speech on the current research progress. Shenyang
University of Chemical Technology and Gunma University have shared a harmonious friendship,
cooperation and communication for more than 20 years, and several professors that come before to
give speeches had been greatly appreciated. We believe that this visit will certainly be another
successful and memorable event. We are grateful for all the help and assistance you and the faculty
at Gunma University has long offered our exchange students, particularly your guidance to
Li Murong. Were it probable for you to arrange this visit, we may discuss the details in the future.

Again, we look forward for your reply.

Vice Principal of Foreign Affairs
Prof. Yuan Decheng
Shenyang University of Chemical Technology

E R o R R

Thursday, Sept. 1, 2011

13:25Depart from Narita International Airport
15:30Arrival at Shenyang Taoxian Airport

18:00 Welcome party, by foreign affairs department

Friday, Sept. 2, 2011

09:00Touring of Campus

09:30 Meet with Principal Prof. Pang Yujun
10:00 Prof. Haruo Kobayashi give a talk



11:00-11:30 Quest and communication with students
12:00-13:30 Welcome lunch, by Information Engineering College
14:00-15:30 Visit Lab

16:00-20:30 Party, by alumna of Gunma University

Saturday, Sept. 3 ,2011

08:10 Start to tour Benxi Water Cave
12:30 Taste Old side dumplings
14:00Visit Shenyang Imperial Palace
15:30 Depart for Dalian city

20:00 Arrive at Dalian

Sunday, Sept. 4, 2011
09:00-18:00 Touring of Dalian

Monday, Sept. 5, 2011

08:00-09:50 Visit Information Department of Dalian University of Technology
10:00 Start to go Dalian Airport

13:00 Departure to Narita Airport

REREE (A) EXRFHEERT FRREE (R) EXFAQT



2. BRARZLOMBKBRE R

RARZEBERFLF20F L EICOHEYMKKRTHY . CNETILERZER EEVATLT
PRHOEEFERDICEREROTEREDETHL (BT MLWETHSA., FAFEELL
(FEISZEM2T2)  2009F10AKYRIKEZFDERIERMNODRBMBEFLECER HhIEEEE
) ERBIAEMRZRICZITANTWSIONSH TS RIELEREZ(TT=,

BEXRETRRRZEDERDERE . LEROKXZERBEESENM N ARBIZEEN
RERSE.HEVRERBEORAE —SLEN/RK -RRIETVDENDILTHS, (FREKX
FOLEFRODEAANDFREFINFTTRAALRKREERRELTETD, ) FLEAETE
HEVATLIZH REMBEL. MX—EEXE FREAFNEXRZZFHHESIATNS
EDZETHD, EKIZARZICFARBAEEOHRECH LI SZERIGSIN . =M
REELTEVWTWEEW=REANMIADEONG, EREFLIFRNGESEBNIDT
DIBELEDZETH S,

EE#EERENDETLEHES:YE Prof. Andong Li) AAEIZEITLTL e ZEBAL-1E0V =,

3. BlIEITXE

RIRZRTBEEGLIRZTHAMN, &I TIRZIZE] ITRELTWS I ETEAL
FROFTEDHII6 D1 EE) . BXR-FHRREGOTLVWIFERHFZH/NN—LTW D,
BETORNMHY . Tkm BAEDLERGEFXF v A THS, HEE. SEHOEVIIEERE
[CIRTHEMERELTWEIMRZFE 1=, AYNIFRMFICLGH>TEY ., thaEXRED
LAAWEEBA-ERELEFEEIFRIZITONTNS, XZFBRAISHFLLEYNEA
EABTOHNTVDEIT, BRITEEBLTWESEVLSHRTHS, ERICKREERELGKRE
EVWSHIRTHSN., FETRHPBORZELEDIETHDS, (FEREFAALEZL. BATOD
BREELFELGLESDo1=.)

SEISTHOALHELEES 0%EBATHEY . BALZEH 100 OHAELLTING, 5B
Bl 2 F%IC (HRBED) BEEBRORBICHIENS LT, HHILTLIDER
DIEARFTHITND, £f-. BEENDIEARICEETIEENRSNEDT ETHE,
FOHREDORED S DBLEDMANIAES EVZOEROEDHETHS, )



Yujun Pang ZRICELARSE TV EEE, ARFE BEZE] OMSZE M=V,
Changsong Wan BI#EEEFITILSHE LT Cia Sheng Nian %4, Liping Fan Je4,
Lina Ma %4, Wei Lifeng 5£4. Shan Shi %4, Yajuan Tian &%, E—HRTHEEZ S
NTWEEF - IBROEEANSOHPER (T, FESIE TV EEW -, TLEEBRLEES
EL XN TLVS Chmaber lain Zhang SAIZH REHHEEIZL o 1=,

BEXZLEIOAREZEOBNOITLE T —2ar, ZELDERIGEOERE
fzo SHIC, BEXFTHRHMRA, BLFREMSZEINERESTEDBRRERAELT
WrEE, REDZZIT. RDEBIZEEANEVSDNEELZEZATHD,

4. hEOBREESE
9A3H(X). 4B (BA)IZHKXIZTONTLY > TV ===,

AE/KR (Benxi Water Cave) £t

2km [Ch1-5HRRROBRDFAEKET., R—MIF-THAELZ. PERIEIBADR T
—ILOBKREWER Sz, BEHNSDRIFAADERIZENTHY . CNSITEAEOEE -
BHICELI2OTEAEDIGNZHHILDIETHD, (FEARIEFTXTHRELNGED
FTTEGEL, BRICEDENDZETHD,)



Prof. Xuejun Zong (H)
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Purpose

To achieve high accuracy and fast testing of
very small DC voltage with Automatic Test Equipment (ATE)

 Requirements

 yV-order Testing
* Fast Testing

* Proposed Method
FFT-Based DC-AC Conversion
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Background

loT Sensor Network

Sensor
Sonar Pressure Geomagnetic Soil Wi-Fi

s
= 4 OP-Amp LPF MCU |—=>
Accelerator Humidity Temperature @ Sounds
MR e (@
= Ny T

Gyro Flow llluminance Image

MV-order offset OP-Amp is a key component of loT system
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Conventional Test Method ( 1)
Null Method for OP-Amp Test Circuit

[1] James M. Bryant, "Simple Op Amp Measurement”,
Analog Dialogue, vol.45, pp 21-23 (2011)
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Conventional Test Method ( 2 )
Usage of High Accuracy Digital Multimeter

KEYSIGHT 3458A 8 "2 Digit
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Difficulty for yV-order Testing

Problem
1. Noise at Test Environment

Test Environment Actual Situation

Tester

Tester

System noises affect pV-order Testing
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Difficulty for pV-order Testing (Cont’d)

Problem
2. Test Time (Multi-Site)

Single Multi

Unrealistic Situation
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Difficulty for pV-order Testing (Cont’d)

Problem
3. Electromotive Force (EMF)

Resistor Copper Resistor
End Caps Traces Film

V1, V2 : Voltage
V1 V2 T1, T2 : Temperature
J1,J2, J3, J4 : Contact of different metals
Vemf : Difference btw V1 and V2
T1 A A T2
J1 J2 J3 J4

EMF of Metal Film Resistance: 30 uV/°C
Vemf=V1-V2=30pV *(T1-T2) ;T1>T2

Keep temperature difference small enough a3



Motivation

To Solve Problems

1. Noise at Test Environment

Testing = NOT affected by system noises
2. Test Time
Testing method m Applicable to multi-site testing

3. Electromotive Force (EMF)
Temperature difference W Less than 0.1 °C for yV-order testing

To Propose pV-order Test Method for ATE

12/33



Outline

 Background and Motivation

— Conventional Test Method
— Difficulty for yV-order Testing

 Proposed Method

— FFT-Based DC-AC Conversion
— Challenge for Multi-Site Testing

e Conclusion

13/33



Proposed Method

FFT-Based DC-AC Conversion
DC Voltage M AC Square Wave » Fast Fourier Transform

Mag. [Vrms]

Frequency [HZz]
DC Voltage is converted to Fundamental Power Spectrum

14/33



FFT-Based DC-AC Conversion (Simulation)

DC-AC Conversion Circuit FFT Result

Single-End

Vin=1 v = =L

—l-J * H Amﬁﬁfier —<16"’it d Frr
/] - ~ 100x ADC
é g AMAN Sampling Rate
100 kHz
Ignored system noises
4041—11
Clock =1 kHz

LTspice FFT Condition:

DC-AC Conversion Clock: 1 kHz (duty 50 %)
Fs = 409.6 kHz, Fres = 100 Hz, N = 4096, Rectangle Window

CMOS Switch: Nch FET (2N4393)

v Measurement as low as 1 nV is possible, based on simulation
v" Thanks to FFT, system noises can be ignored 15/33



FFT-Based DC-AC Conversion (Initial Experiment)

' ironmen
Experiment Environment A ——

Analysis using LabVIEW

Switch: CMOS Analog SW IC (4053)

Environment
LabVIEW

‘NI USB-6001/6002/6003 (16 bit ADC)
16/33



Switching Noise Problem

Initial Circuit Monitor

Single-End Amplifier Monitor
100x

Vin=1pV (Al l
'T [+ AC :
I I— Amplifier }fl;’g H FFT
/ - ~100x
é | AN Sampling Rate
100 kHz

Switching

Noise °<“ n
Clock =1 kHz

Single-End Amplifier

Switching Noise

Consideration of Differential Amplifier Usage
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Switching Noise Countermeasure

Effect of Switching Noise w/ Countermeasure

Improved Circuit Monitor
Differential Amplifier Monitor
_ 100x
Vin=1puV ;I/__. . B l
- 16bit
" e —< 1
L— S ling Rat
A T TH00kHz
. » ] - gom
.I_I 1R Differential Amplifier
g\,\, ZW ] Dummy Switch
‘—|=._ho_1'|_
Clock =1 kHz

Switching Noise
Differential Amplifier (Add Dummy Switch)

Switching noise is reduced to 1/5
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Switching Clock Leak Problem
Affect of Switching Clock Leak

Initial Circuit Monitor
. 4053 CMOS SW Differential
Vin = 1}\';\)\/ . 16 Amplifier
. 100x
2 S2 15 >
= s3 || s1 = T
2 Monitor
—_ S1CTRL
— S2 CTRL J1Clock =1 kHz
S S3 CTR
A V4
Capacitance bond e Leke

Parasitic capacitance btw Pin and Pin affect switching clock leak
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Switching Clock Leak Countermeasure

Affect of Switching Clock Leak w/ Countermeasure

Improved Circuit Monitor
. 4053 CMOS SW Differential
Vin=1puVv 1 16 Amplifier
AAA - — 100x

3 14 -
~H s3 || s1 = T
2 12 Monitor

— $1CTRL |

- S2 CTRL =

=] wowfed Tl Clock =1 kHz

Use of S3 instead of S1 Switching Noise

Switching noise is reduced to 1/10
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Measurement with Both Countermeasures

Sampling Rate: 100 kHz, Sample: 10 k, Averaging: 100, Frequency Resolution: 10 Hz

g
.
o
T
-

L

R
=
£
aan
-
=
o

g

Input Voltage [uV]

it’s possible to measure as low as 2 pv

\ 4

EMF countermeasure is essential for further performance
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Electromotive Force (EMF) Countermeasure

EMF Countermeasure
Upside down Switch IC (4053) contact Heatsink via Copper Tape (GND)

Copper Tape
(GND)

Differential Amp DC-AC

AC Gain Amp Top View Conversion

Switch IC (4053) is covered Styrofoam Box
by Styrofoam
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EMF Countermeasure Effectiveness

EMF Countermeasure

Initial Condition (Exposed in atmosphere)

Vin=OPEN [ cmOS sw Peripheral | Monitor
N\ 4053 Circuit d
| |

Circuit Board

P Pos: 00005

Offset affected EMF is {5

. . oo Lo TEHI.'J[i[H.._IPl]
CHT 10,0 Ey M 250 s Ext 7 160V
28=hUG=16 1458 1.00001kHz

EMF affects output

Improved Condition (Constant Temperature)

Styrofoam Box

Heatsink
Vin = OPEN CMOS SW Peripheral Monitor
4053 Circuit
GND .

Heatsink Copper Tape

T @ Stop I Pos: 00005 SAWESREC
AR AR AR ] ! ] - _”:‘ =y
It’s possible:to.measure...
as.lowasVia=1uV:.. ... .

TEKODO0D.JPG

o T - T TSR T 1 [ —
IH=-alG=18 1455 100001 kHz

Significant Improvement
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Power Spectrum with All Countermeasures

Improved Result
Sampling Rate: 100 kHz, Sample: 10 k, Averaging: 100, Frequency Resolution: 10 Hz

EE (FFT - (RMS) |

S ALl

it’s possible to measure 1 pVv
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Measurement with All Countermeasures

Low voltage measurement

Low voltage measurement
w/o EMF Countermeasure

w/ EMF Countermeasure

Measurable Voltage

Measurable Voltage
2.0 pv

0.2 pVv

Accuracy

—_
-
o~

o
o
et
=
[T}
r
=
@
E
a
b=
=]
o
g

Input Voltage [uV]

Linearity is improved
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Variation and Repeatability of Measurement

100ksps,10kpoint, Average 100x 100ksps,10kpoint, Average 10x 100ksps,10kpoint, Average 1x

Accuracy 1uV 1 % Accuracy 1uV = 3 % Accuracy 14V + 10 %

Dependent on the number of averages
26/33
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FFT-Based DC-AC Conversion for Multi-Site Testing

Configuration & Operation

Ch1 | A\
i - 16bit
n— Conversion + I— Amplifier —< aoc [1 FFT

~100x
Ch2
> DC-AC N N
AN Adder Circuit Expected FFT Result
il 3 Conversion
A
. : — Chl Ch2 Chn
E V. V;
Chn ‘ g Tl Vinz T‘
— DC-AC A AN I Sl | T e
il ; Conversion | o T >
fi [z fn
Frequency [HZz]

Multi-site testing is possible 28/33



Experiment Environment for Multi-Site Testing

Four-Site case

Upside down Switch IC (4053) contact Heatsink via Copper Tape (GND)

DC-AC Conversion Part

DC-AC Conversion

Differential Amplifier
AC Gain Amplifier

Copper Tape
(GND)
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Verification with Spectrum Measurement

Four-Site Testing Measured Spectrum

Sampling Rate: 100 kHz , Sample: 10k, Averaging: 100, Frequency Resolution: 10 Hz
Ch1 =1.0 kHz, Ch2 = 1.2 kHz, Ch3 = 1.4 kHz, Ch4 = 1.6 kHz

=zrs72  Residual Spectrum (Input = 0V) == - rus) |

-52.5

-5 —

Vini=0V 575
Vin2=0V B

Vin3=0V F:FZ: e S Fim T s &b G
Vind =0V -67.5-
Voltage input Spectrum BE (FFT - (RMS)) | ’jl';kH_E | X

-35- . ﬂ_'z_l'lEI (FF| 1000
Vin1 =1 |.|V - ‘: —..‘-]—'f.l"L-EE[FF 1200 | -40.723
Vin2 = 2 IJV i o . II_.:'_%ﬁ[FF 1400 7.29
Vind =3 NV T =[E (FF 1600 | -34.91
Vind =4 yv

Multi-site testing is applicable e



Verification with Linearity Measurement

Four-Site Testing

Sampling Frequency Interval: 0.1 kHz

Ch1
1.00 kHz

Sampling Frequency Interval: 0.01 kHz

Ch1
1.00 kHz

Ch2
1.01 kHz

Ch3 Ch4
1.02 kHz 1.03 kHz

Four-site measurement as low as 0.2 pV is possible s



Outline

 Background and Motivation

— Conventional Test Method
— Difficulty for yV-order Testing

* Proposed Method

— An FFT-Based DC-AC Conversion
— Challenge for Multi-Site Testing

e Conclusion
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Conclusion

Solved Problems

1. Noise at Test Environment
Testing is NOT affected by system noises

2. Test Time
Testing method is applicable to multi-site testing

3. Electromotive force (EMF)
Keep temperature difference less than 0.1 °C for yV-order testing

Proposed FFT-based DC-AC conversion is applicable
for yV-order test using ATE
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Q&A

* |s the EMF Seebeck effect?
— Yes.

* How about a throughput of the test? It seems to need a time
for steady temperature of changed DUT against EMF.

— No problem because temperature of test environment is
under control. In addition, temperature difference is no
effect except between regsistors in a DC-AC conversion
circuit.

34/32
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Business Trip Report in ITC-India 2019

ITC7o7PEE. O—L ke BR
20194 8H 2H
HEf: 201947 H21H~7H23H
%P : Bangalore(India) at The Leela Palace Bengaluru
B : ITC-Asia hSOBFIVEY . ERBHAE

ITC-India &3 ?

ITC (International Test Conference) NEE7XIHTHESN TV, CD ITC DYFI1 1>
J7PL>AELT ITC-Asia & ITC-India HRIE&REN. SET 3 BB OMELRS. ITC DEEII-
I HRPOFAMIEFOIZ1ZI -3 ZITIENTER G ZIRMIDIET, 72781 > Rithig
([CBIATTWS, ITC-India (E2SE/\>H0-)L ThfEENTHED. SE(L. ITC-Asia2019 & ITC-
India2019 TEFHBNXZBEVIEBLHL BRI DTYIa N TEL, ITC-Asia2019 THIRE
NTW2., BEBEAFELZARKDRXN ITC-India2019 DEFHXISEEN, HEETHZ0-A
DIERENFERIT DL,

ITC-Asia Y1/ k: http://www.itc-asia.info.hiroshima-cu.ac.jp/2019/
ITC-India Y1 b: https://itctestweekindia.org/
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Venue

Bengaluru(z : Bangalore)

FTHYEROE. HLF—FhNEESOY1 Y-SR
FIAIEL. = 920m, Z1—FTU-H2KE T 48 E%
EERUZEVWDZ1—-ANNANTLSH, 7 HOSUR(IE 22 E
I CIEB (AL ITVSUR. \>A0-)UEA> RO
)\ —=EENTLS IT &b, ITC-India BMEF D
22 BICAEFEER Chandrayaan-2 OFT5 LR IH
&t Keynote TIZRS1 RIF 5 L IFEEZRUE L.
SGTEREBED ENMZRETL.

ITC-India 2019
BiEISPID The Leela Palace Bengaluru (. \>AO0-IL THEEEROEHATIV

Entrance Registration Registration

7 A 21 H (B) Tutorials

Tutorial SIMEBEOBIGE. A 2AZXNTIETHTIVITHEDHF DO THTVIOLT DA,
B — (1> RORERE) 2B TVSONENRIE oM. FROBIBREDIE.
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Grand Ball Room AF7—3% 1> RDEHE ? Chair BIE&EICAZDFTVWE
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Keynotel

Automotive Electronics — The Key Driver Of Innovation In Quality Of Test

Dr. Janusz Rajski, Mentor, a Siemens Business

BEIEDOILYMZIRAEEFHOF— RS/ -THd, ADAS EEEFE 9%ERRMAVZRLTL)
%. Flz. TOCATY/05-DELICEB RV 90%DFLULVIATD Defect NMHIRLIZ, ZUT. B
C2RAlTE ATR(CHE LU TE, #EEL £ (1S026262)1RE, TANI I EREIEE (L.
BHJL-RERMEEERULZ ATPG. FIZEREZILOTVYSOA-T> . L1T7I MoEiEZERL
Iz Cell Aware TANEWME(CRD, DFT (CBILTIE. &2hE7R Streaming SCAN. IEEE1149.10
HSTAP Z{E21zXILF BIT DFT RENEZSND. fF3K(E. IN-System-Test (cSLT SCAN.
LBIST %M DFT £Aih h/ Ly Sz 9 I TERENTIKESS,

Keynote2

Test-The Wild West Of Advanced Nodes; Discontinuities Coming In Test Development

Michael Campbell, Qualcomm

S BEaDER(E, 3G N5 4G (SEEL. IRTE 4G h'5 56 NE(ELELDELTWVWD . HEFHEEDE
{Eh' Ultra-Complex-SoCs Dbz RS54/ JUTEz, FIN FET (CBELTE. [EEEE. KE L.
NIVFT—REEEL. FF O 2.5 BICIBHINLTLS. CNH System-Level (C72%¢ 100~200M
® Un-detectable Fault "&EN3LI(CRD. IERICELD Test Gap hFEAET 3. ATE (CEALT
(Z. Test Vector HJ 24 fE(CR3IzHATU-HE

DR AIREMEN DD, DFT (d1>H X N)—DHkE

THD. TANIA Lk DPPM DN\ R%EZDIED

WEBERBIZAD, TANIANG. 4 f&h'5 5 fEICh

NENZEFREND. CORIREZERFRT BIHIC

(&, EDA Y=L, VINDII7Y=). ATE O>—LL

ARIRENMBE(TRD, Vector DF1—Z25%, I

KT =M. T4—RIAT—RIC ML (Machine

Learning) KAlEmEERDTHAD.

Keynote3

Moving Test To The Fast Lane: New Paradigm Leaves Existing Test Throughput In The Dust
Steve Pateras, Synopsys

7T —2a>DEALICHDETT A ML L TEZ, TSAICBILTE X (E. Functional I/0
H5. SCAN I/0. SCAN Compression A JR(EAhH ? FTLLWISHMLELT. High Speed 1/0
H&%0. DFT E0F AN )r—23>%3> M—-IV931hlc. D Functional 1/0 ZFIF9235(C
1%, €LUT. THSIO2DFT Controller|2Z=&33EICIRBIZ3D, Iz, Adaptive TN, In-
Field Test TOEZET—4%ZFAL. LDEER Adaptive Intelligent Testing MrEERS.
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Keynote4

The Evolving Business Case for DFX(3%)

Kaushik Narayanun, Nvidia

Cloud. HPC. Server. Gaming O7ET. KED GPU MMEHN TS, Al DZEK&ICKD, BRI
BI D zHD GPU DREEFEICEFSDTHAI. In-System-Test (CHBWT(E. @mEDE L.
Deep Learning 1D O TWD. B FRIREADBEESRENMIEL THITB NS, EXBIITR
FLADORERICED., IStructural Test is Functional Application](Ci23.

(%) DFX : 7H(> for #HiI, BRIBAR. TAN &, RT BREDHTR
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Keynote5
IC Test-Where the Excitement Never Ends
Rohit Kapur, Cadence
Machine Learning (&, F1U7+. B IC (({EHNIBH TS, COLIICTH./O0S—DiELLICE.
W) WIZRR=U=HHD, FTANEERRTHD. TAMIMOE LOHIZIAT (R .
D-Algorithm : 1966 ££(C IBM THFEShEERNOFAMNIISERTIITVZA
PODEM : 1981 fE[CRFEEN ., RETAMYSER7ZITUXA
Illinois Scan : SCAN 72 MDSEZNISRIFTHRF 5
NHBSOEDBIETE, BREZIITVICTIHNENDD. HIZ(EU—RY1 LFGHE, B EUARRTF
SERE, Physically Aware Compression NMEXIRERRERERDIEBD,

[Special Session4 ITC ASIA Invited PapersllcTHR
Accurate and Fast Testing Technique of Operational Amplifier
DC Offset Voltage in pV-order by DC-AC Conversion

FERE. PV A-F-BEORIEICE. TANREBEDIITAIAX INFACLDERESE. BiLEHD 3D
ORREN D, IRRFETHD DC-AC ZHUCLDRIEZABRUILEVWSAE, TOMA TEIEICLDERERT.
0.2uV FTEERIE. 4 VILFRARFAEEERRUR BERETEISATLA/AZDF oIV AERECETS
A RBRBRZVIKZENTE, S, RFRZEDH TV ETIFRICEBERL Y MO, (w25 9+E555)

FRERICHTIBHHELTRZVELEVWE
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BT 7y
Commercial Street

HERTI

BREEHUNSRENZELTVS.

ZEIKTI
2 Kempegowda International Airport (BLR)

K7L Sterlings Mac Hotel

SIBNSEIRZ KA TENMNMACAIEL TWS. RIBORTILD 1/2 OTEHE(¥8,700@38).
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EEED 2 ADH. EEHES ITC-Asia MOHET. RUTYI I OREKRELR,
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[SENTIT>TM . Thank you Sameer!! RFIILOEZEED. FROGPIZEVESIRUICEZ
wnr.
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EFERBIEFSEE 3G C vol. J90-C, no.9, pp.625-633 (200749 A).
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