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HAT2E0SRPUICE>THET.,
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FEFEA - NEDO (i3 )L¥ — - PEZERUNHR OB
) ckza7uy s TALFy ZHFENED 7-HD
A ) R—v a VHEERSE EHAEHEQ  AlFy 7
GRS & I 3 2 Sl B AR OB FE . % AIST (FERR
Wh & EHITZEEL, TAIDC (AlF v 73GHILS) , @
WEEBRL £ Uz, ZoMEENE, ik, sweicrh
F I 7 TH o7 VDEC DIREZ, /i - Rv
Fr—c RACBIZHAE N 70T 27 MICHIRT
2HDTY, NEDOD7BY 27 MR H#HD20234:4
AMEED, AEMLT 2 2 & TilBiz S st s e
TVWET.,
AMERRIGTIX, HE£D VDECIEHICEBIT Sk 2 F
—IZHNR, 202454 H 70 5 GRS A TS 7 0
75 L THREMREE 7125 L (SPIRIT: Semiconductor
education Program for Interdisciplinary Research and
InnovaTion) | ZBHIR L, FERDY - FRIOBAEH 2
7PPEARS O ANMER 70 75 L& U THEML T
9. X5, 20244FE11H 5 THER F5GIEHEEs
AT LBV ZERTE 3 A B R, R ith T Y
2NV SoCHKEAMER, IcBVWTH, FYARL VY E
HEREDARY & — & £ 12, EDAY —)LDOFHF SoC
HAHCBET ANV XA v P L= v TR EGUHE,
SIIERE T VA P LY MEICBIT 2 OJT 208 U 725
Uit SoOC XA AM D BRI DB IO A THE T,
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2.1 FeimexstiAZEERRT

211 SGinEREHEREE P DB EMEREN

Senak e IE, R3S, HEEGZ14, FEERGT
4, LBEWHER2H GRS E) THRERES L TBD, %
I Ik S I PADTARE S VN S T T O o e
Hig L T\ E 9 (2026453 HBILE).
BWRETOMRE (FHlC, fMigkE LTREL2DD
EHZIT>TOET, 1DHIE, dabBEF¥ETT.
UZ dlab NDAEBM DT 2 12 b TR0 Tn 3
HDTYT. 22HIZ, i 27 LB G ADS
HTY, AT, ZH52DD2025FEEDIEEIC DN
THRENWRELET,

2.1.2 d.labip&EE=Ez

YAT LTYA F— &G EPEEEE RO,
W BASHRZ AT, AR - R A — T IR
imd 5 EEEAME ¥ — ZHIEL CdlabiEdiEx
20204 FEICHHER U £ U7z, 10T, Al 5G, HEhEE -
I, "\NVAT 7 HEEDS AT LATFAF—DT7 AT
7 &, Jadi CMOS $23D i 75 & D a5 B Al &
ZNELZZFEMPEEREZ OO 5\ 7 % Hif
LCTWET. 20254F 1%, RAINIC38thic Z&nnz
FPEELR R21L12024EEOHBLSAEMRE BT
T, THMB0 £ Lo FRRIc Z it TEL
LB L B £,

20254FFEIX, dlab DFFZEAROIHEICE EF 67,
FHREDZFLBFLRHE & O, ROKFERw
B & DA, ERRSE O, EEADO
7L ROV DA, FLAEY 7 — 7% & % Webinar 2N
ZEHBRDY 74 R bEnSTar T LEBRL
F U7z, DAT2025 D HEDIEE) 2 87z L
E7. 2025 HOH D 63 HDIZIFVERICH 72 D 15 H)
ZITWE L7z, F2.1.201C20254EFEICBIfE L 7214 R vk
KOt F—D—Ex2RLUET.

20254E6 H4 HIT20254 - 55 14 N> k& LT, d.lab
WEFEF v 74 7RG S KOBRE 2TV E
U7z, 18HHAC IR SEEICIR £ o 2 BERE R 1%, 78R
BAZ FI14EY 774 —=RELTIAHZD DGDP
RIS E Lk, BREGD, BRERDKIED S
B2 KERAR, KROLZHE, EEEZESE
ANZDES L ZBMZLZDTY, ZLT5, HLlZ

oT, Al, Ev 7 F =L EDEMENICL->TH%5
SNDHEARFEEEGDOAD > THET, BRAE
YV avy, BRAROER, &E, WMELSSHkL %
HREZWIEL, HEREESERALZ EOFi/- 20—
ABREARADDHDET, TN DOEMMFHIET T
KD, WhIERSAEY T 74 —2%DTY,

dlab 1B F3E20254F ¥ » 7 & 7 FERIGHR A T,
Al & BEEREZ RGO DT —< &L, HARATITbILTn 5
SEIFRMOMAEBNLUE L, Rolc, Hath
Preferred Networks A AlIZEE REMU%E s B s
5 et E M, A&, Preferred Computational
Chemistry fRZEHUHE LR TH 2 0 EFFUKHRR D> 5 TA
CPEARTIHFIZE S EDZ D0 LT, EHE
izl CnWkZEE LR Z0%, XSt ABEA
CEO % /Labs 7 RNRTH DEAMNEDPS T2y a
Y7 T 4 HIVEHEXET % ABEJA Platform D ZHA
Iy, BRASHEEQUES FREHLi R T b 2 [ M Ak 5
TRAMBHRA Y — 7 v 712k 2 AIOBISIGH £
TOHEM & ZDHEH, &, 3tDAIDHEFEEG %
FNNZEE L, 2D, dlab DITREMIT il g
FIRE DY T HORAEER T E % O FERSE R O XIE & B)
M)y & U R SE AL O I B 2 R D K B FE T AT 0
F L7 SlEHWT, HILKYEHEZ Tokyo Artisan
Intelligence #2211 AR % /CEO, CTO TH 2 i
EE RS TEY a v ATHE R T FERE R ATRE LST 7 »
THFE LA FRICONWT,) LU TN E,
Z D%2D & D ILFHE % BALAIFZEHT R-CCS F — L
Y — & — BRERAKEBILTH ZEEIETEND 5
MENEXT 70y = 7~ ORE) : Al & HPCRllG D 72
DDY AT LEEICHT Ty EEL T T TR E
FL7% kI F—0FNIIE, dlabBHEERZOE T
W22 5, T20254EEDHEFFHIFEA XY FTDONWTy &
L, 25D A Xy FEHEIZRICDOWTA#ML £ L7,
AGEAE, BRI e A €OV A — v T
F ¥4 MERTIrbh, #HSBRITIESML Tk
ROk E BERAZ TV, ARIsKHE O EHsci %z
TV L L,

7H2H 2%, 2025 IEEE 75th Electronic Components
and Technology Conference (ECTC 2025) DG4 %1T
WE L7z, AR&HEE, TEEE Electronics Packaging Society
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DEMT 2Ny =, B, v 7nxLsbn=
DAY AT DITDNTOREE « FHC DWW TIRIA < 5
g S, SHT7SIH DR 7% BB D B B A
BOEBEHETT. SRIEKET 33 2 M55 21T
PSR E L. Biivarsaix, Ror—ov
B M o 72 2 I Seti D BHFE R & Bl 2 77\
=L, Fv 7Ly, NAT7Uy FEAR, ETVVS
LyIalb—vayv, fv¥—axrvar, Mk
TakR, FEE MEERiRERELEFEy 7R L
U THIR SN TV ET, ARERTIE, NI 7YY F
Bh, 777 Ny =, ERA, Fy 7L
v NEEQRIRFELERA, MK - FEIEA, SRR
M DBFEMRIICONT, ZORMi#HE FEy 2
ZIZDVTHE L X L7z,

7H30HICIZ6 H8H ~12H I 5UARIC THlfE S 7z
VLSI & v K ¥ 2 A (The 2025 Symposium on VLSI
Technology & Circuits) DGR ZITVE L7z, A&k
1%, 19874ELI3K, IEEE Electron Device Society/Solid State
Circuits Society & JHHY RIS (% © BT HGHE S
) PEMET ZRADOFLEERTNA R - T a2
fitt, PFERMEREATICT 2~ nL s bu=y
AEROT VL I 7EERETT. e, HX (5
R WV) SKH TS, 202541 5EBfE & 72D
FL7%k SHEDF—<TdH Cultivating the VLSI
Garden: From Seeds of Innovation to Thriving Growth | [
HONT, a7 CMOS, A€V —, £ A=Y
r¥—, 74 bR, EWEHE, AL TYYIL,
WE, 7rurkkEoRfemEmio7n 7o Lo
NELUL, Wa<cik, oMb - sErAra, &
Ui CMOS, Jaliii A €Y —, Jasim3D B4, it 7 o 2
74 —AAL, ZOEMBIHE FE Y 7 2IZDNWT
WELE L.

IH3HITIE, TEERIAET OF 2 — Y 7V
L% L £ L7z, NTT®IOWN £ NVIDIA % TSMC
23CPO Biffi & L CHEAL ENoD H 2 ERL A E Al D
FNA R« 7R RICONVT, YESTFOHMFEIZD
HOHTE S £ U7z, IIc dlab i FEGHEIE B S i
HEDOMEHMAZIT oD BIC, HEAE b Rsdz
5 DEEREICT 2 REMRHER >V a3 v 7 1 b
=7 Ay, HEBEERYE YENIMRHTESR 5 T 2
— L ROVICERE 7 N 1 A G & Rk X & D & fig
Bra, BEESEBAMHR OV RiFdEe v ¥ —EH»o TR
U < =g & O OGRS RSy r =) &
L2 CHHAE L CNWEREE L,

10H 27 T IE UK A s Sabin A e OV i A — vl

BT, dabEEBRERMREZITWE L.
SHEDERIC T W R W H &, 1Ok Y
A LICCTIEREREZ L TCOWEEEE L, £5FE
WIDFAA & U TOBIERRZFMEL, sthoBERIZSMm
LCWREEELR, SEOHEIAIRMNEL &
DI, BMEPAEDLERICSMIETVWLEE,
RELED LD ZREEAR FERDE LK.

11H12H 1%, Softbank Day ZBifft L % L7z, dlab K
PREEREIERD T2y YavEa—T4 v 7 D)
)y &L CEMEImEZ#BIL 205, TV 7 PNy
73 — RF§ 2% AI-RAN D Edge Al — R /7 —Z | &L
LT, V7 by 7RSSt BT SE it et St
FEIGTS PE&KALTRA — 7 A b L — & BT E AT DR
MERBRRRIC RN 2 R & £ L,

FAHTE, @EA1 v 7 J & AL ORAIC X
D, (GEBEPOE TR Al —E 22T 2 2 &8
HEEE BB L, £V 7 PNV IHBRIET S AI-RAN
Davt 7 FEEBL TAITRAS) I28WT, Al —
A —ADER LAY VY — At E2 S 4 —7 R
b L= EiffiE AW EE L,

11H25H2*526HIT1%, dlabfEEdEEE s L TIHEH
E0DDODHB, HHR2HOY 7=t E L%z, H
L, Rapidus f£hD TIGHER & & & (225 (R B S
D E230 2 HE s dGiEETY, 1THHIIZ, et
Faviyy b, 2=vA4r7n o Aath, <64
vH—%v AT =Yy =2 AEIETORE
EFE L7z 2HHEIE, #FiEsnkziE 0 odumE T
KITERL VH B = VIS CHEES 2L E L2, A
Y 7 —DFEONTIE, Tkl o ZIEEIZ K D Rapidusth:
TR T2 FILIC CHYEZSECOWREEELE 65
OTZEDTHORESIEZFBLELL, KY7—D
B 2> SR IC T > TRV AWBE T B L O
TR DE, A PEREOERICHSOTE
DOELTHILHAL B £, d0fEE OB D54
PEFEND NI AZ LT T 7z2HH T L 7.

RH22HIZE, TGENSFEIvEa—T1 v I
fity CEL7ZX I F—%2FMEL £ U7 HERERS
GETE AP Lo R WL PRGSO 2 DI 58
KERICIE, TEMERECPU OFZE - BFEEA, &L,
CPUDKEULDE F &, B ETERE CPU DA
T®H 5 out-of-order A—/NAH T 70t wHIZDONWT,
Z DHEARIP S SO E TR THEMNVEIEEEZL
7z. SiFive Japan BRI AR B R T & 2 0TS
NBRIZIE, TRISC-V & SiFiveth 2D & < il &
BL, RISC-VHES LTHHEEINTWS DD, £z,



ED XS BERBICHIFEIN, ITHEINTHW2D%
RISC-V DR & SiFive thDBLHE D & THIM W2 2 E %
L7z, ettt 74 v 229 —X vV )a—va v
HHEM 70 Loy —TdH D EHECKRICIE, "'DNN7
7% 5L —2ICBIT B HW/SW & o)A & IRTE
M7 7a—75, SHEL, SWHFEE O M » S HW/SW
FFRERMICEL S TevrTo v 27Xy v 7 ORME
EIRIRT 272007 70 —FIZONWTITHHNZ E
Fl7 BFoFEzZHBIL DD, RHICMLIRED 2
YNA FHERE (IR) 2 THG#EEEE) & UTEHT
ZFBICHERZYTTRIL CWRREEE UL,
DT T20265E1 H28 HIC I, [EDM2025HE5 4%
fTWE L7z, IEDM (International Electron Devices Meeting)
X IEEEDS AT 2 5N AR B9 2 LR milg D
& s T, 12H6H ~10H 12 In-person 3 X X On-
demand DA 7'V v FIEXCTHfES L E L%, IEDM
L AR O & Sk CMOS 7N A BAT « 4K}
Befits, A 'V FNA A, 2V E2—T 1 > TEHH,
VY74 b= AESR, 3D - FEEEEANIC 7
— D ALZRHT 7 7 a Y —DFAIZ DWW T d.lab 7
FEASEZI TV E L7z,
2H25HIZIE, MELRR S F—2fTVELE, AlG
DSt 8 kN v r — P DIFZERIF 2 EEI L TE
D, FEERRL, EESAEPER, BURDOHRE
HRTIFRA L b THET, ZHUTHL, I A
HMRH 5 ZAMEL, HS RT3 L —F—INT%ED
7R ZAFFEPHEATHET, Kk F—TlF, 4%
STHOHMRZBHE L, LI R a7HR, HE
S L —F—BIN T, AR RN DWW T SR &
X U7z, BotERERASHBAFGHEE 7 1 & 25
FHHRETHIMAE S, HEELVET v T
A5 A7 EROFAFERI, L, FrticET27
T A a7 HEBHBEOWMD A ZE HANEZEEEL
7o, BURRAAVEVHET RIS SRR E TH 2
ZHRRMED S F, "7 =2 ZIGH U 72 BRI O %
h L — Y WL, EELUT, ABF BXUH I R
ANDORBFIMTA2WRIZ, FEINL —5 —HHm T
BU2ZNIA—YHERICT—2IEHZEAL DM
AIZONWTITRAMWELEEZ L, G§h7 v abkX
STV 7 bR R TPV AHEIL S
22TV TINARFE VY —HiiEv 2 — Yy —TH
2 F=FHERRICix, e Egdoy 7 —ocoE
R ) 7 M A RIS ) L, [FHDSHHFE 2
HED 2 b/ N v r —OMRD 55, Fric RDL HE M
HEMR I fE 2 24T, Z DM & BIX Y 71

—FEB TN NWEEEE L.

20254EE DL = F—2 U — %, 3H16H D2026
International Solid-State Circuits Conference(ISSCC2026) D

HATHOE LA, 2HISH2519HIZ, KREY > 7
I YA TBNTCHMEZ Nz, 2026 IEEE International
Solid-State Circuits Conference (ISSCC) D225 2471
F L7z, SHEELELOEEZ B S KO iR
SNFE U7, s, HEIEEE A -y, ¥
2UT a1, AEY, EWAE, RE, VAP L R, 57—
FAVN=H, FOINT—FF7F v, FIYILAE
e, NO—<2xT A/ 7Fud, 94¥I314,
Fo)AuP—F 4 L7 arDFBHIZONT, dlab#
PSR £ L 7z,

20254 DiEHZ, AR b avFRicHbE, &
MEOREEDE WY E— & 25— & XDELI KR
TEBZUT7NARNY FEBOZE S LELE.
—WESEFED UMY 7 —, WEARFED EIRIRAD Y 7 —(C
BT, AWEEANDIND 233 O HAEY 7 — bl AiA L
TEMTEE L, BIEHEE20266FE D, KHERF
A, B20IFEEBORNZRZTE R TE S RV
FOMRHEEITOTHVELNEEZITNET,

2.1.3 FZIRIATLRMAELS

Felis s A 7 DT ZEAH A (RaaS: Research Association
for Advanced Systems) 1£20204E8 H17HICHHREZ L E L
7z. RaaSl¥, 77— BREESL R AR 22 AT LT
WREHF v TOTFHA LTIy b7 5 —LEREHEL,
F—=Tvr—F%7rFv&EMITZ LT, HHFY
TORFME RGO 2 2 &2 HECBIF TV E
T, oI, 3RIUEMEAT AL, RFTD7nm
CMOS 77/ uy —CH#iGE L7z F v 72—/ v 7 —
PHICHERET 2 T, TRILVF—HEEI0f5H
D5 ENHETT,

BA4F PR E R ADERD, NWHF v TR EH
HFy TICHOARL VT T2EEZTOET,. Z0H
RICIFTFT =Y ERED T2 VX -Gk, H0 =
T, FT=IRAML, AIEEE{LL T, TR
—ERICHED PO T ET, ZOFENL L, 2030
R IFBEDRBE I ORI WE ) % 1T BB SR 720 T
HE L, 20504 1C1FZN0M2006%512 7% % & FRZ LT
WET., TIUVINEIT VAT 4 — A= a VITEKRE
IRV F —2 B0 U CHIREIR 2T 2 2 L 12k 2
D5, YATAFTNEREIZHDETA

TOULRIRMT TR, T2VF—3EZI10658D7
HIEZFD, a2 —yZ2105EEREICTE, Av—
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F7 3 v RIMERSMEZAET, HOWBIIARAI %I
HBMIHF v 7T HRT, WA RgE 2 X% E L
HHF Y 73R IRV F -2 ENVCHETE X
. HHF Y TRRODSNZEHBIHD T
51T, ATBRZ W G 32 gl g 1% 7 — 2 % i
TWFRT 2 DT, BRIWEEZTZ 74+ J AV -
7= 77 F r CRHMRELIENEERA. ATk
VL= DDDOEMF v TR BTSN TH
9. £, =7 DOEHIDHHL TV 5 & HEH
F v TORRDBNEIC > THOET,

L TAM, HHF v 7OMFFH I TOEYICTE
2HbDTIEHDERA. Fvy M ICERHINE T VY
AT BUFMHANOZ BRI LS E LTWET, FFEIX
AR R L CL00fEMIC BT 280 TT . FI00AD
RETE 2B L CORBICBUEZE L £9. BinfEdns
PFulficBnTixe<icdnEdA.

V707, NITBHO>THHRTNy F2Y4T
TBETE XY, LirL, N—FY o7 idsesicft b
FaRdnERDERA. N—Foz7@EV 7 927
K OEEIDEEL < CHIFEY R 7 D3E <, “hard” T,

HL, V7 oz 7oFIcHwWseav i1 5
—D &S BEMiDF v TORFICO HW o272 61,
ThabbI)aAryarvNAI—=PTELLELIEX, N—
Fo 27 OBHBEN TITBOD VRIS THRETL LS.
N—=FD z7HAFDOANOBEZIET, P TA—7
V= ADXALDMRNE, TaATRTFLDZY U —
I WEBEMIERFEETUE, 2358 L —vayv
LARBICAZZTL &S, 25K NUE, £3ICV 7D
27 EELKSIRCF v T EREDLENTEET.

POTT IV AW "7 b0 272K THER
ZNEBIE, ASTN=—Fo7%2E322&I1245)

EBVELE, YATARFICIE, N—Frz7&Y
7 b7 DM HBNETT,

=60 HEZ, >V avEiioRI b (democratize
access to silicon technology) T9. YVayvayv{4>
—% A4 ) RX—3 3> (design chips as writing software),
Rk 70 b & oA TRENDBHFET T v b7 x — L
ZAIH LU £9 (agile authentic prototyping)

B B, BHFAIE 10652 D = % )L X — 213 104%
TY. AR ZEDZ 201, 7Vv AT 5
v 87 x—LEAML, A-T v 7 —F70F v R
FLET. £, TRVF—EZED DD, F
v 7% Sl CMOS Hli CHLE L, 30t L £9

PR E L TRIOTEARLS, Y—EREL
THAET 2. Z D70 OFAi % RaaS( T — R ) (ZW%EH
FLUET.

20214REIC X, ERNZIFERAFEIE AR T RV ¥ — - P
SERANFR O BHIERAE (LUF TNEDO) &n5,) o,
PR FSGIEHEE > 2 7 L5 LR s 37
Jevi R RERANT OB (b) JalinF Bk Ok TR
i (More than Moore £7f) DFHFE 1 124% 5 2N5EIZ RaaS
ELUTBBLUEIRENE L, BT —<i%, T(b2)
ITyYavta—7 v 7RIS, T,

202551, ¥ AT LRWFBAFICB VT, 304
FHHIOSEEEL LT, YATLTIY b7 4—LF v
TORGIEEREO E L. 77 nY— R
FIZBWTIE, FIBRONEDO 7uy 7 kafEC, 4
A L7 MEG3D BUEBAMBIFE (WoW I L U CoW 1)
iE - 7u e ABFE) & L TCu-Cu OEIRNAT 7Y v
FEEIC XK B WoW (Wafer on Wafer) £l SO CoW
(Chip on Wafer) #&HMiORELE & 2 D FEAIZHD Fi
ATEDET,



F2.1.1 2025FE dlabHERE (50ER)

7 I\ Ek

MIAEMLT R/ T X~ (RaasS)

DS 7 EHMASR

FIVH /) st

FAUI T AR

Ml Sttt 2T

—MREAEAA MR AT RERT
BAY LR A

= AV REDAT v/ EHE
JSREKH S

&t JCU

EtF T EMA S

A SCREENR—)LT « >4/ X (RaaS)
FRESERASH

HMASHY I FRT X~

VI =TS

S F > TEMI AR (RaaS)
RRIL7~AYHKASH

BRI TEM S

#&2.1.2 2025%FEdlabHhBEEETL=F—

TOPPANR—ILT > 2% &4 (RaaS)
Mat=—a>

HRTA TR - THA> - S RTF LR
BAS /7o RERE
HAZBFH &4t

MASHRIR T ILYRAZO R
JNFY 2w AR MMEHEH (Raas)

M A HEA T R )LF —FFRFR

MRS BEIIRER (RaaS)
EL@Ekatt

EL 71V LM (Raas)
TAUAYAEY v /I\UBAER
=EBHMASH

MASH=S7XF7o /03— (RaaS)
MRS AT EHERERR

EIRERESEA B FEHMZERT (Raas)
RS R TLU SOZO KK A
MALY v

A— Atk a%t

FER Y1 kb

AR

2025/6/4

2025%E d.labBBEEET VI A VRRFERER

d.lab jtF 3 2%

k=%t Preferred Networks

HAREE ARIHR ReINEEE ReMREEE,
k&%t Preferred Computational Chemistry
REEEH R E MEFR K8 &

M ABEJA CEO E/Labs TRE BAMN %
M S EQUES HREHR = 4% B

d.labiEfE BT FIMEFIRE

BALKRF Hi%, Tokyo Artisan Intelligence #zt&tt
REFREU@R /CEO, CTO IR B & #%

LI R-CCSF— L —5— /BREDRT K%
EE 5 A%

d.lab/EH R/ SEHIR

2025/7/2 ECTC2025% &%

d.lab JI1%5 3t KHEARE
BOREIIARS H b B #EHIR
d.lab &K B EHHRE
d.lab A — FMTEPIRE

2025/7/30  |VLSIZViRI I L20258ER

d.lab’EA &/ HEHR
d.lab 7 (REB 2%

d.lab )\t IE7G IR
d.labFf}3) ERR EEFARE

2025/9/3 FBREEIAN

d.lab &L B BEHARE
RRAFARZRTFRMRR

e 78 2%
RRBFARZIHREBREFRIE B FHEHUR

EEITREMRAmABREMRtE> Y —&k X # &

DFE e o O S ESO AR P TR i
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FiER

1 kb

FAEM

2025/10/27

BERAMORE ~FBR(C2E R~

MRS A0 = RSP
MASH=Z/XTT/AY—-X
MAEHY I FRT A~

J S R4t

FRBERASH
FAUTHRARH

IR TLY bAZY A S
ErBMIEH

YV Z=J)—THAEM,
TOPPANR—ILT « > kA&t
—AREAREAN AR AR RERA

2025/11/12

SoftBank day

d.lab X% &5 LFEMHRE
V7 I ORISR Sl iR SR ST in AR R ED
PFAIBBA =T AN —5 R REMAT KRB &

2025/11/25-
26

blai =N e

MASKR IR Y &

A=A oAYHHAEaH

S5V =Y b

FCEETIRIAELIA | - D XHERRIEHEFEIEE
E8 BT 5 AR

imec Japan Representative Director, Head of
Strategic Partnership {7k BA £k
CBERFXRZREZMRS: BRI FEHE HUR
TR Bis ik

Rapidus MMH &t BHFHITRE

ARL—2 3 2AEB BIAEE FRIE JEE

Frri RIS HEERRHBERE FH BN &

2025/12/22

BEAMEIE1—T 1 IR

RRARFAFRIEHRELF R AN ENEER A FBOLEHUR
BA B K

SiFive Japan k&4t AREURRAR T B A B
MAEHT VI RY—=X ) 1—2 3V EFZEE
TALUY— ZEHENX K

2026/1/28

IEDM2025%iE=

d.lab A 2B #ix
d.lab /)\R IEJA 2%
d.lab 7/ 2 %

d.lab 797 78 2%

d.lab B B EFARE

2026/2/26

MRRE=F—

dlablttl F— FMEFIBE

FABLR TEMASHBERTIES 7O XHEDS PR
AR BE— 1%

HRAEMERATIT ) MRRE  HERERE

232 Bk %
ETT7MIALMASHILY NAZI YT U7 ILRE
ETLONAZORYTUTILABEEL S — HEY
=T — Bl =Tk %

2026/3/31

ISSCC20263 &=

d.lab JH & iR

d.lab 1A 2 2%

d.lab 8RF B iR
d.lab B &/ FHEZR
d.lab /& FOLEHIR




2.2 FeumT/ N\ RERFEEBFT

Jei T NA R T, F— 2 E S 2 5 LR E
BT 270k 257 LD I 2V F IR Z 105K
BB ERHIRL, 3KIuHEREAM & a7 N1 25
iR ZEIT> TN 3,

221 B

e PR RER (ERMER)
Pz Ry R

654 WH

HEBz IR IETR

S0/ B B RS
TEOEE EAR Wl

FfEwiseE b filt

FEDIEE N

REWIER 28 ik

RfEwizee £ &Y
222 BERSE

F— Y BERItE O FEBEHIEL T, T2LX—%)
1052 RE L T2 X MABDEREMiOar %57
Yl rEIToTVS, AlZIZLORKREDT —F AL
MEZLEETZ20E 2 —F ¢ v ITHEHICBNT, A
TV 70k yYEDOROKETHE R T — 2 BEIC
PES TRV X —HEPREZFEEZoTND, ZD
KO RBEERIRT 2 LT, Fy7LvbL
{EFY ZNVLRVTEBEEGZIEPILT, T—20%
B2 R L TRV X =S EED S50 LT M
3D BB H LiFE 2T > T 3,

20214 FEIC IR E N2 NEDO H3 TR 2 FSGIE#H
WG 2 R T DAL S el AR S
BefipBazE (WE) 5 1B VT, dlab2SHAARTSE %D

TEE LT 33D SRR I 2 Bt el atd
Jevim s AT LM FZE A (Research Association for
Advanced Systems : RaaS) 75, T4'«¢ L 7 M EA3DRE)E
FRABHFE (WoW 3 K O CoW [ 124 - 7 1+ ZBHYE) 4
EWVSF—ICRaaSHEEMIEL L DI AT
%. Cu-Cu DN 7V v FEEAIZ K 2 WoW (Wafer
on Wafer) A X CoW (Chip on Wafer) &1
MHICBES 2+ 3 — 27 B4 o~ FEMTOBAFE & 2 DIl
ZHELEZ70 27 N THB.

202441 H O fEl 7 — P A L, 202541,
202646 H D& HERAZZER T 2 X<, BT D58
ZHEXE3EEDIC, RaS/FERIFCERL 72 TEG
ZHW SRR, BROBEE LDV Y TINVT— 0%
WU EAMICE L, 2026456 H DR H %2 1213
AR Z G, SAEEEE, B H R % i SR 1K
L, REMEHZIND L0, HEZKTITZTFET
b5,

£ 72, 2023%EICFIR E 1172 JST ALCA-Next “ 7 * J
YIYYZ7 ) v PV 72 3DIC B ATBETE 7 12
DWTAFERAMIZERT, <5V 7L LRIk & [T
ez fT> T D, 20244E1%, FEEMEEfRETH 2
AIN % W 723DIC DfED a v & 7 + B & VR
RIE% VLSI Symposium THFHF L 7z, 20254FFEIX, AIN
7 i g Ak 5 12 FH ) 72 Cu/AIN LR 3& o 3R 1 12 )
OTHIIL, UTC2024THHEHAR L7z, £/, T—7%
¥4 —[f@F3D Al Chip (HBM on GPU) % EFIL &
L CAINDEAIC X % COHIMRE Bfb o7z, &
L, 2026 ERICPESNTNEIRT—Y 7 — b
JEEIZIANT T, TEG 2 AV MBI ROFIEZTTS F
ETHD.

DFE e o O S ESO AR P TR H
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2.3 EBEEEtiRsEEBFI(IHVDECHBPT) 2025 F EEERE R LU 2026 FEFXEETH

2.3.1 BEEEREHREIPIME

HHRURERHIBER S 2 7 D 3G BE R v 9 —
(VDEC) 1%, 1996EDFERLLE, TLSIEEHRDHS
PLRER, TVLSIEEGISZ i 80H FH CAD D% fif ), B KO
VLSI v 73 e, 2=D0 & L CH¥ERERH
LTER, 20194610 H1 HICiE, HETRZAICBI 38
(RIERE IS BT B DAl 2 H I & U 7= AR AR SR 12 &
D, WK RBIBER S 27 L REHEE R %
— IR KRR G LR RINE & 2 7 L 79 o
Yty — (dlab) ANSHHE N, Z DR AR
AT TR D VDEC DIERE R MK L, > — A
L AICTEBEI 2/ L T 5. AREITIE, dlabJE#EEE!
W2 DIEENCHE D E, 20244E O E AW T 3.

VDEC D ffifir ik, 2EOEATAYEE X O EEE
FI2EIRIC 8 1) 2 LSIEGEHITYE - HEZ & ELT % & &
DT, BEFEFUTH U CTHEF5 75 LSIEEG R % Mk iy
ICHHT 22 ETHS, FREDPOWENFHL, KK
BT B CAD Y 7 bz 7 ORI HBAMHTE  LSI#%
al, BEF7 e — BT 2 BEDOARENH SN TN S,
—iC, S LSRG EA & K X2 Ui % CAD
V77 FETEIEMLL TED, mEARHE
FHRIZAH R EIZ>TN S,

Z D@, CADY —)ILOEAIZEEL Tk, CADRY
2770 6 il 0 7 il = - — 2 keI L <
W3, 7z, ZaHEOMELER ED7zo, 20094 K
D R E T ORI & MR, BYRELEIC X 232
BRI LT3, VDECTIE, &WIERICHT
LEEAZMEL, &S F—%22kE L TCADAI
B EEANADZ 2L T3,

204EED R S F— 34 v I v ERMAREL,
DFFEIZONTIFA VTV FIMEE 54 7 Q&A%
ALY TEBL 72, £z, FLoy—1LF=x
— VR - EHLL T B BURZ R £ 2, EDAR
VEDBHRT ZREI 7 =Y — L F 2 —VICT B
A DO TR L 2.

X 51T, 20194EE A D 5 D COVID-19ESAE KD
WIGE LT, FEDARY %5 EDAY —)L@ HEHIH
BT BRI 22T, 20254E I B VT HEND
ERMBE G - BE KBV EC R n & 5%
MHEL 7z, K2 banFHicBnTh, YiliFFEED
HHZREL T3,

2.3.2 BEEREHREIMICH FEHBEDEEIRT

LSIE%EE 7o —+& S - —i&, LSIEGEHoREAR &I
TRHE L, EHBDCAD Y — )Lz ##E L TR T 2%
BRI 22 B E R O RBRBE 2 HIWE U CHEML Tw
3, IN6DEIF IR, VDECTIHELIR], HF
HAB IO EEZPLELLEVDECTY A F— - 7 %
—ILEELTHS, K7+ —FL1FT - ay
THROARETHD, BEB XKD S OB
ICNZ, SmEs#ErF6l 2R 650, MRk
W B3 2 2 7> T3, T oikal
ZIROKXD ETEHEPHBICE S TH, SEIExH
I OINDRESERE o TN,

20254 D VDECFH A F—« 74 —F Ll%, 9H26
H22 527 HIZ 21 TR R UL A 2 Pl X 12 38 ) T B
U7, F7z, 20114EE X D VDECTEBIC B 2 KiE
il £ & L T TIEEE SSCS Japan Chapter VDEC Design
Award ] DIRAEFEES K OREZF 7 + —F LN THES
LT3, 202541, HILRFEDAIPRIKIC VDEC
TYAL 7V — FEFEEZG Lz, £7%, VDECTF
YA 7o —FEHEE U TEBHHK FHEKRY) B
FOILEER GZfrfiky) D282 EKE Lz, 56
IZ, VDECTYA v 77 =745+ 73T AR
FUESEHE & U CRIHITERG GZafiRY) BXUOY a
— VAR U LHERY) D282 R L L7z, A
T, Dang Tuan Kiet [§ (BARUBEAY) B X Tran Thai-
HalG (HXEEKRY) D24% VDECTFHA > 77 —
Fe774F VAL LTREL R,

CDEI LIS =74 —FLZBULREHEI R
TLITED, LSIRGEOEANFIHZAEHTE 2%
REL TS, L2rLADS, FEEOLSIHIHZEY
T, IEIEAEMWHEICERTZ %0,
E0DLIFPLEICE -5 TIE, CADERBEOMENKE &
MEEE 722, £72, £y F7 v 7HDH CAD Y — Lo
NS 2RI — Ay —IANDRIGICHET 2
EnDI <m0,

DK B AEICAMNEAETERE LU TVDEC X —
WO N —TZEEHL TS, VDECHIHFIZFR—LX
— 5 CAD B A — )L 7)) — 705 M E B fifr B . —
PN —TNERT 2 ENTE, SR HER %
B CXEERDZZEDURETH D, B —
HEBRBERNDOD, < Da, iR 55
H DN #R B = 2 F B D & Bk e B 5 g %2 4
L EMTED,



2.3.3 ERRERETHRARIMICHIFTDRRIBDHER

X2.3.18 X O\¥2.3.2ic, VDEC|Z B g 3 F& 7 ik
BB XPVDEC 7 7 2 ) 7 4 FHRILZ R T, b
DFERP 6, FRSCHEERICHR L € CAD BN IRIA < W6 H
ENTNB I EMPERTE S,

CADY — )V F v TEIZ DL DT THL, Fv
7RI 7 B HEM RS I B W THIEH IS
ED%O, 2D, WHERRREORIMICEESG ST 5
I THL, MADER? A 57 ¢ 7 ZHGIE - FEET 2
72O DRMBEAM E L THRELLHEZ R LTS,
VDEC 233 2 a1 B 1%, 2EOKEEB L %
BRI B 2 WH50IEE) &2 X 2 % RE A1 v 7
S&EBoOTNS,

2.3.4 EMEREHHAEIPICIHIFTS AIF Y TREHLS
TRENELR

20184 K D, HEIAYVDEC B & OE N AFFERF
BAFEEBMTRAWIZEITIX, NEDOA6ZREL 7z TAl
F v THRENED DDA ) R— a VHEERZE W
ZEHARIEE @ : AlF v 7B 2 I 2 i B B i
DOBFE ) 1RO E, ENORY F v —R¥EB L Od/h
¥R EDAFIHIBREE B X OGG I BRBI 0l 2 o,
AlF v 7GR & UTIEBI L T &E 7,

WYz MF20234E3A %2 D o TR T L7273,
[ 454 ) DR (& 1 2RSS R 76 v A PR S B AT & IIFE AT
DI ZEBAFE R DPHANEAT L, TPERRIE - 3K
AlF Y TFFAL oA =T v A ) R=2ar5KRI R
(AIDL) ; ZFfk& U TR ZMHE L T3,
RIEBETIE, N Fr—¥ESXOHMEERT v
Yo7V TY Y 7 OVERE £ CilETIRE7 EDA Y — )L
T4 AREMT B EE DI, 40nm, 28nmB LN
2nm 7’02 AT IP 2L TV, £z, RIFE

1500 - No. Papers through VDEC Activities

1200 ---snremrane s
900 |- ---smesaeana

600 |-------------

300 f-----

0 9 00 02 04 06 08 10 12 14 16 18 20 22 2425

Financial Year

$2.3.1 VDEC%HMA LI HRNBMBDOHR

HEADMPIBICEDEAINEN—FY 2732 L
— & 2L, KREEG» DS 7 3G TR B & it
LT3,

20204E 121, NoC, PCle, DDR4E#EH L, #
HOBEREIP 2 7 %2 FAEA[HE/2 SoC T T v F 7 4 — L
FAI-Oney %Z#FFU7z. FIHFDFATE L 725D Al 1P
A7 EBELZSCELTT =77 FE2EMmML, B
1 TROEAIZ K DMERIX2022E1HE 2072 b DD,
R RIIE C SoC DFEAFERE I X OREIRIP 2 7 D 5k
AEEER 2 58 7 9 2 R 2 1572,

61T, 20224FICiF12nm 70 2% 7z TAI-Two
OFGHERFE L, 4AEEDALIP 27 ZEH L 725
v 7ORAFEEITo 72, 20234E3H £ TIZ, $XRTDIP
AFIEONWTTEEFFZHBIL TN S,

X7z, KE#O S 522tz HNE LT, 20194
9H TN B R2ZRET 3 v o )% 2 iR Al B OV A
TEERRAE « (HKALFw 7T A v A =T v 1 ) R—
avJ1K7 kY (AIDL)) ZEEL, WFEBHFIGE%
#EL T3,

2.3.5 HEHEESEIAEEBFIN2026FE DEENSTE
20264EEICBNT D, EREBO AT I v I 21—
Pl — 2 22 ki L CEiT 3.

(BEHEERFLS - & 2 - —FifE)

19974 X D fikfit L T % CAD W — VR Hifli& =
F—, 19984FEED SHkHE L TO A ARITY 7Ly
YakIF—, BILOI9EED S L THBET

500, No. Papers per VDEC Facilities
. CAD tools ] : [ Chip.Fab. | , [.Equipments |

400 2022

023
202
2

N
oL

300

200

100

0 Jh]l—-‘-..‘ i .‘(!; n—m'n‘]
I
R R R
Qo ©§ 3 1 2aq ®
%0 @ g||m_|5|§c/>ﬁ
o33 83%Pags”
> =i o N3 43 % g
Oy o3~ " §
c [OINY =
Bg do O
5 g2
3
33

X232 VDECZ7 7> VU7« —FBARKR
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MRENT THFAF =R 7 5 —F Lz25l Shi S hilid
LTVETHD. £, BREEB K OEM DR - FoH
ZiED %,

[CAD » — )L $24t]

EWEREET Y — L (Cadence, Synopsys), skt
¥ —)1 (Synopsys, Cadence), X FiiakaHY —L
(Cadence) DIEARBREIICDONWT, 20265EE ki L T
T2, TR, 2002FE2 6 BAL TV
FHRAEEREE (Siemens EDA @ Calibre, ModelSim, Catapult
) ITOWTHHkGEL TRt 2,

—7, 20045EE X DERPEL CTE 27 u s - REEGT
¥ —)L (Keysight Technologies : ADS, EMPro, GoldenGate)
ZOWTE, #EoBBIckDEftzK 5, £
7z, 2008fFEL DL TOWRZ LA 7Y FERRT T v
k7 4 — L lavisiZ DWW T, FISEHREZ 1 & Zfkiide
T2 FETHS.,

#*2.3.1
[CMOS 0.18um 1P5M (+MiM)]

VDECF v JEERT T2 —)U (2026FE)
d— LAttt

(CAP AN ()

20264F LI, 20254FEEICH| EHrE, 10— LHRASHE
D0.18um CMOS 7' 1 & A% FW 2 g fE —E 2 %
Mt d 5. Zed, —HBDOBMESRIFIT DV TITHIA AL
BOSFTEBICTE L 20iga, iEZ2hIEd2 2 &7
3.

(ZDiE0]

RITPEFE B XL UNEDOIC & 2 TAIF v ZBAFSIH
DDA ) N—v a VHEEFRHE D55, TAIF v
TBHFE A IS 2 Hom B R A D BT ) 13202343 H I
BT L%, InaZTT, EEo Lk E B &
LT, TPERDE - BHKALF v 7’FH A v A =TV o1 )
R—>av 7485 FY (AIDL), B2l % gt R AR
¥ VS ARG E LNICREL, AlFy 7O
Aty BHliE X ORGEBEE 2 N v F v — 3 - UMVRSE
ANPRET 2 IEE & AR L Th B,

S ERRIARY] EXEH) M - BHETET
2026FEE 1B (2025F785E) | 2026/5/15 2026/6/1 2026/9/18
2026FEE2E (2025%985F) | 2026/7/20 2026/8/24 2026/12/4
2026FEE3E (202551185 1E) | 2026/8/3 2026/10/26 2027/2/15
2026FEEAE (2025%385F) 1 2026/12/14 2027/3/1 2027/6/18




2.4 EBT/\AFREEB

241 BRFN\AAMRIBAAD=ZY >
d.lab JEHE 7N ZWFFEERITE, B S b BIURIITEHE &
LTZ U= —AIZBWTERIE 224 2=
BB SR L, BEELR s Rice ¥ — (8
GIFFEEERS, BRI, MR LS -
AT LEM Ry =) &AW - PRINB 2TV
BRG, FEMHITNA AP OBIHBEE (1Rid) %
Hefif - Y - T 2354 BB F — L TH D, H
A IcRFEINZ AL L 7 POy AET, Y
P A IO T AT LR EFRIE ORI, O
T - GHIREEA DK i & &, @ ERIICEA
S NTHIM LA DJEWER, 2 L COmIALIMmDM
T2t 9 2WERFENBNHETH 5. il
Pl 7N AFZEDZEZFEFE H M 4 DffEE THIFE S
i, flil% OWIZEEICHI RS ER S 12 D320 Hd %
DEPEDOKAICB T2 EABETH 7. L%
IS« GRS E AR 2 @A - KEYRL, 21
DFR2PPETIC R D, HIRICESZ R OMAETH -
TH B OTEZ U CHERF DR T RE 22 IR A3k
L7z, dEXDREER, REPEI, NPOICBIT S
ETOWAREPERICEEOES & FIRZ AN Y —
A% THSHTE) T2 2L IEATRETH B
19964F D VDEC LRI B4 U 72 TR RS RIS EREHIT 22
B2y ry—Fxa/) -5V (779K
wjéw%MI-ﬁMﬁ%ﬁﬁmﬂbfmﬁﬁﬁu
NI U CHRIDPNZ =T 75y b7 5 —4)
ZEAEUERA T 2 THE, oftflazE LI snn

¥, BEnBREE TEMICHTE (8E)) °F, &
ElHE % i 4 TR /e 2 i 2 2 &N TE 3,
FEHMZER T B 7201 dlab FEBEEM TIE, 2001
ICRHERRR (B7 RNy T2 MIES) ck2T
SRR UNENLE T2 R) RORHISER > A
T LG HEWA vy — GREAE2 Y —R) |
KU b zBEEOFMICLD, 20034FE12HICE T
L7z TRAZGME L) I TR —N—2 U —v)L—2L
(ISO 7 523, EZ 5 A1%Z2E&T600m), KO LER
AR —ZADREGHRE &K M= mikEE A, flifdfmgE
84 2t 2 2 — I DG L « FHHILE E 2 HRIE Y 12
JER, LHBZERERLTHS (X1),
BT 2 0BEEX, 7 RNy T 2 MRS
KRR OF I K 2 T B R s 1R
HEE F5112+VD01 (20054E2 H -20254E3 HEAHK 1) 12
MED, PERAEEMETH (PR 272 T~
F1) T Ko TEA S L7 E R 1 R 2
F7000S-VD02, >V 2 v E#ERD T v F v J4E
SPTS MUC-21 ASE-Pegasus, {785 L )V TEHATE S
e FEE 72 27 5 A O A YR - W5 Hicachi Regulus
SUB23055:Y100/8TH D, Ve, W, Vv 757 1,
Iy F 7, AT, FHli 702 2D KR IN—
LT3, BRETHON—TE TCOARWESE DL
Bix, F/572/0Y =75y k75 —L%%ZIFHEN
=TI 7N Y —F A 7 T EEE 4N O
Z v bU—=2IC ko TREEL TN S,
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Over 80 machines avalable

1. Cleaning, annealing

l

2. Material deposition

l

3. Lithography

)

4. Etching

)

5. Dicing and wiring

]

6. Characterization

Clean Drafts(x9) UV1 RTA HP2-9 PM6 4°CMP
AQ-50 Inertgas Oven Orbis CUCMP
AQ-500
i-Miller(x2) EB-380 SCFD Parylene
CFS-4ES Evap.(x2) Electroplating PECVD Cetus
SIH-450  Oxidation ~ (Au/Cu/Ni) ALD FlexAL
(F5112 EB =)
Vistec SB255 MA-6 PEM-800 ZEP auto dev.
F7000S+ EB 436/405/365nm Spray coaterx 2
Beamer+Tracer \ask Auto Dev. Automatic Liftoff
B“tgg* gggnm HMDS Coater V400ACE FIB
+ nm ) Xvision200TB FIB
MUC-21 Pegasus NLD-5700Si
NE-550 ICP Samco 10NR lon Shower
CE-300! ICP Samco XeF, Idonus VaporHF
CE-S ICP Samco FA-1 Sand blast
DAD3460 diamond  7476D wedgebond 4700E autobond
DFL7340 stealthdicer 7200C diebonder ~ Lambdaz2 flipchip
Siss BA8
Elite300 prober
N,I,SA'SOO Electrical measurements
8” prober

Shield room

X1. In-line test

RegulusSU8230 SEM+EDX

SU8600 SEM+EDX

TM3030 SEM+EDX

JSM-6610LV SEM+EDX+Analyzer
Crossection Polisher / PECS / Carbon
Coater

JAMP-9510F AES

Bruker Dimensionicon AFM  L-tracell
DektakXT, DektakPro, Tohospec,
OLS5000 Confocal

VHX-6000, VH-X1 Digital Microscopes
Microscopes (x3), Contact angle
VR-120S resistivity

X2. Package / Jigs

LPKF Protolaser U4/ProtoMat S62

60W CO, laser cutter Universal VLS4.60
1kW Fiber Laser cutter HGCF0606

NC Roland MDX-40, Keyence LaserMark
Metal NC Kitmill NC Micro MC-1

3D Printer Afinia H+ / Projet MJP5500X
Eximer ablator Hamamatsu

M2 dlabEETNA RBANEERET 2 HAFAEE CEREXFIZIEM®RS)

242 BEBTFTINAAAEBMHHNEZETS IREALIR
HOU—2I)—L) HERE

Rk, SGHRFAEFZE (2020-2031) T=7 VU 70
Jedin )V —F A v 7 T HER GRS 7R N THL
Mo EE TREEmA 2 U — v b—240) SN,
PEEEAL ] & W S iz 5 3 28 IS LA B
PNTWS, B2 EDINELETIEZR N & FIHE—
AN—=ADBHET 2 EHEFICRYTHD, IS
hesrs THB) - B - AP & o S el g L
HET2, DIk THIREEEZHE LTOH
TOMRSKANS REa R+ (A, &8, KRefE)
Z IARPRICHN 2 7228 & 16 B I IR i D WFZE 2 B T =
3. AtifEEloHEIC K 2 HEE, HIZIEEY D E S 100
Mz 2 5 fiae g, R SEM oS,
N5 2 I LA 7 0 & 2 DA Z R L TV 2204
EWS IR ORESIRTH S, DK D ITHRZEFNHR
DIDLBOMAEEDEFMERF TN D, 25F LG RE
W21 7B EAERN 12144 & %2 o 72,

BN THBY - A - B, 2R E L, FAEAM
& (NWHUCHD L), dlabiEEERNE, SR EE<
T TN Y —F 1 v 7 TR, BEE (R
HAEMAIE LB L2 Y — 2 )L — L DIEEMEE) ©
d.lab & EHEILFEFZERIR D & 2 RHESD S DWIEE S
ZINAEL, ZNZENOTRMAEZHE XS LT
TR AR 6 2 52 I8SF U CTAIEIE L Tn
%, HHERE MBS0 MO NFRIF AR & U T
g, HRUN - BEHE - N> 52 (ESESNRD
FHIEAMEL L V), BEACLARE, G I B D 72 i
N7 EAAEETH D, ZEFENEE 2 e L s

REDEMN 21T\, FECHi TS EEEz [ &L
U CHkE OZEE IR/ « hBALE O BT, BRI
HoBTTNDB,

HMg 7N A 2T, SBROFHAHEI X S
AN TADIRFIC HIREE T % 2 & T, Befihimo M22
S 2RO TWS, FEPEL, TH2ER 2 E
PP FA Z N2 EEEMICOVWTIA S DF — L TH
BT 217y, BMAICER SR L T & 95 X
SNZHDTND,

51, dabD—#MTHZ E VS THLDH ) %Ik
2L, ERREEZE T (LS &Hill MEMS ##i& o 455
b, ArEd "L MEMS) D#FZERIFE % 10520 g b
2o THEEL TS, FHlIZEEGRC1ICE &£ DT
2L8D, LSI772 v FU ) EREICK->T, FEH
BAIJEF TN ADEWI NV Iy I T —N%
hett B 7z=Fvrksavy sy —4) T
SEL, BEL 72w T — IS U TR AIE L R
W=7V =NV —LZIKROETEZA =TTy |
7 A —=LIZBWTHMBNTEZRBL, vy - 77 F
1LY HFETHHMATH S, DA KN
X, BEEPSLETHS b5 PR Y RERSIEEL
HHTEEBIAFTES L, FHEETHZ720
12) IMEDRIZSen EAE L 72 MEMS #8431 F AT CR
fEc& s, £33 "MtAYOKREZ ) "R REOM:HE
Ty EHT 2 LoRgs, RN 12— 2 et
AL NWZ D, BFEDEGTHLFERN— 2 THELR O
FEAE (EERTR) Z2fT>oTn3,

[1] Y. Mita ez al., Japanese Journal of Applied Physics, 56, p.
06GA03, 2017 (2017) DOI: 10.7567/JJAP56.06GA03



2.4.3 BEf7/)\1 ARFEEBFI2024;F 8RS
[KPI] 20254 1%, 2170982 (MEAEEE+15, DATN4E
IMANEHTEEE D S D#57) S ORI D > 72, Wl
FARZE  SMBARIBER « R TAAEE DAY« TAff=1
1:1:1THO, 12214 (+73) DE@IBH - 7=,
HERHEE S OBRBFEIE53% (+2%, 8649 H
4554 HHE), AHBILHE59.6% (—4.9%, 4554H
2714H23HBHAI & 72721, ARIM HEDRHIEE I
PEN—REEICOZIHDA Y v O HA T, [H—HIZH
P DRIH DB D - 7 8540% THREIH, &
YhU%) kol Ik, ARIMEETHRINT
W3 BB (AN H#E30%) 2 KE< LN 3% TH
DAEEDS HATRORFENEL T 7Ty 7
4 =24, OEHHEBENZSERTHo 2. 26 DIEH)
RO 65 LI, GRRMEEEEGRRE X
ORRTFPESES & il U Ttk 2 BMIMESE s Jhi
75w b7 % — Ly OHILEEBNCEE S, IR
HIEPHE CEPEAILE 7S v b7 4 — 2 ARIM-SETI)
T23{&7000/5 1 (—MEHEAA) DBHFES N, HEH
Z A5 1k U 72 F5112+VD01 D A L 2 & L T VISTEC
SB255 & [ HTEEE, 70 & ONTHIE SEM Hitachi SUSG007%S
SN,
(BETERR7TETIRIRE] HRFEEARIM 70y
7 T, F30000F %8 2 2 M A#HEFHROH 25
OENZBRAEA, @4 ) R—> 3 v OEn TR,
QUE D% K7z EHilk % L =F7E 2 HZ L T3, 2025
R SCRAMMFH IRIE R EH 2 ZH & 0 5 thEE2 1
LR 7z, 20265F1H28H UK E v 7%« CThfk S
NrgEshEEF 7 727 ) uay —RERE - Effigigic
RNTREHEDORREBThI, FRNFICHEDIE K

BHED2 N LW & T & 1E37D) #ER
Wk, KBEET ) 77 Y —REeE otk
5.

(RBEHE)

TX BRI FTBIFED 72 D 7= B T 7 1 & 2
DR BN L2 G U 72 XA A =2 v 7Bl o
Al

2—— RN R, TR BT, B s
B B0, ik SR, R B, kil it
(HRORE, CELAIZET, PRI v v
=)

FEHBEBIIH Y« = ER, BRI B, A B, OKE
¥, KH i, 8% iHSE, & & 244, Eric Lebrasseur,
=%, B EM, PR (RERAE)
[BRO—FRIIV—VI—LTZY R TA—LEDEK
ERIISR] A —7 v+« /) R—va it LTnr
U=V I)b—=L7 5y b7 4—A4F KENSFIZX3
NNCI%, 7 F v ZIEHEEZRA e v 8 —
(CNRS) 7%#E 9 3 RTB-RENATECH, 4 —Z 5V
7 ANFF 72 &, FrCPHISEERIC B W TAS S
T3, HBET NN 2%, ZHSRE D254k D
F v b =212 X 57T, {ARENATECH & ZhH 3
3" % EuroNanoLab & #2722 1 BARICH 2. Bk
WE 70927 k& LT, EuroNanoLab 23 FE T %
ENRIS [HEEE&HAD L v ¥ = 7Rl & FFRIC X 2 Hiffi
Wi (2-5] AT 72130, 20224EER X DBHRL TV 3
RENATECH FHLKHLELD—DTdH % CNRS-LAAS WFZL/F
&LV =7 BRI & LM RS & T O R &
T ZEPRSHETHELZ(6,7]. S 51220254E10H
ICARIM I ¥ =724 7% 6 (N = H#E: % LAAS e

Y4 ROBIED S WEBEZICL &9
https://www.if.t.u-tokyo.ac.jp/~mita/Hiideta_kimura.jpg
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FHCEMIREL, @7 AXZ P 7« =797 32270
YAy X OBMFEREETo 7, HEKEDHT 2 EmH
KB FRREEE N &, LAASHIERTDS H AR DRLE A
— 7 — (LUASEESHERRR) &1 L ChlFE L 72 Kkt
EfEHEA v R & ZEE T 2ATH D, HHE
A1 SCR DFEEHERHITIN Tnb ik 2 — Kb ¢ & 2 A
FffiTd 2, BAEIZIE280nm, X 1800nm (7 AX2
kH1:6), R &E125um £ TOMMIRERE % Ni,Cu,Aubtf}

TG 22 EDTEDLSICHEo>T0S, FAEAM X

d.lab 23HFEAA & U TSZEEL Ty 2 KA X-nics 52

BHFAEMLS IR FZE TAgile-X) DHTAT Nw r—y v 7

Fikts E4 < DPSINRZ > T 5,

[2] Etsuko Ota, David Bourrier, Eric Imbernon, Amel
Beghersa, Hugues Granier, Ayako Mizushima, Noriko
Kawai, Naonobu Shimamoto, Yukinori Ochiai, Yoshio
Mita, “Quantitative Contamination Evaluation Framework
Demonstrated for International Open Platform Process
Cascading,” 4 European Nanofabrication Research
Infrastructure Symposium (ENRIS 2025), Session 2.3,
Bologna, Italy (2025.05.13)

[3] Noriko Kawai, Ayako Mizushima, David Bourrier, Mathieu
Arribat, Yurie Inoue, Makoto Fujiwara, Amel Beghersa,
Hugues Granier, Yukinori Ochiai, Yoshio Mita, “Opportunities
and Challenges towards Portable Nanotechnology Processes
over Open Facilities,” 4" European Nanofabrication Research
Infrastructure Symposium (ENRIS 2025), Session 3.3, Bologna,
Ttaly (2025.05.14)

[4] David Bourrier, Amel Beghersa, Noriko Kawai, Ayako
Mizushima, Shun Yasunaga, Etsuko Ota, Naonobu
Shimamoto, Yoshio Mita, Hugues Granier, “Electroplating
deposition from sub-millimetric to sub-micronic scale
using the same tool and bath while maintaining good
plating distribution,” 47 European Nanofabrication
Research Infrastructure Symposium (ENRIS 2025), Session
P13, Bologna, Italy (2025.05.14)

[5] Amel Beghersa, Noriko Kawai, Ayako Mizushima, David
Bourrier, Etsuko Ota, Yoshio Mita, Hugues Granier,
“How an international engineers exchange brings to a
successful process/project,” 4" European Nanofabrication
Research Infrastructure Symposium (ENRIS 2025), Session
3.4, Bologna, Italy (2025.05.14)

[6] Noriko Kawai, Tomoya Nakamura, Etsuko Ohta, and
Yoshio Mita, “Hat and Skirt dual sacrificial layers for
damageless Metal High Aspect Ratio Nano Structure,”
2025 Symposium on Design, Test, Integration and Packaging
of MEMS/MOEMS (DTIP), Split, Croatia (2025.06.02)
doi: 10.1109/DTIP66728.2025.11099320

[7] Yoshio Mita, Ayako Mizushima, Noriko Kawai, Naonobu
Shimamoto, “Micro Mushroom Plug and Receptacles for
Reliable Chiplet Connection with Passive Alignment,”
2025 Symposium on Design, Iest, Integration and Packaging
of MEMS/MOEMS (DTIP), Split, Croatia (2025.06.03)
doi: 10.1109/DT1P66728.2025.11099116
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2.5.1.1 ZRINTRD2T SHIBRESRIIDES

CNETOVDECOIEHZHML, %< DKRY: - H
TVLSLEGT « SWE bR AT &, TEFE 223 a HITZE - 2
BHIREHPfTONTHET, ZOXS5 2RO H, #R
ST N T AP OFNRICED, T7 RNV T
Z b+ D2T ZHRIFZE R, A320074£10 I VDEC INIZ 7%
SENELE, T7 FANY 72k D2T MR R
%, 2EOPEICVISIORE PS5 T A P ET-H L%
72 - AEBREZEM T2 & T, 7R FiEEFOEM
REBVDZDZNMEERT 2 & EDIT, SoCDEKEHT
B2 EE2 BT E2ZAMELTED XS, ¢
K, VDECTIZVLSIO MEGE - 5lffy L WSH»5D
WEIZ E I T TENWD £ LR, TG ZuT
< T A OEEDPS LI - BHE DML &
72 %< “Design to Test (D2T)” OI&ZDH &, [EHN
DR - JHICBITS T2 MK - HE ) Ol &
L COWEHZIT>THET,

WX Z 3L E T20074E10 H ~2010469 8 (FE180),
20104E10 H~20134E9 A (88211), 20134E10H ~20164F
9H (553H1), 20164E10H~20194E9H (554 DEt12
EMICIEZ 7Y 27 FEZFTLUTEE L, HEK
EREBE L ERMRRINE S 2 7 L 791 viltdik v
% — (dlab) 23201910 ICFE e, D2T ZFIIFZE A
MR D & 572 2 8k, D2THBIC XD ELZED
72 "7 NNV T A F D2T4IG#IE, L LTy Y —H
ICERIEINE Lz, 20194E10H 2 5 RA &7 RV v
T A LDITERIC LD HICHIA L 2561 (2022410
H~20254E9H) D34EH, 2024510 H~20254E9H DI
s & D £9. 2025%F10H X D EHE7THIER DN U
EDE LR, D2TICBT 2050 E L biC, HHIHHD
FHEK>THLS FETHD £7. YLD TEE D
POV TIE, FE FREICBWTZRZE NG W
LET.

2.5.1.2 7RI\ TR~ D2T SHiGEEEBR &
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W E Al
(HREHE7 RNV F R R)
HFEWIEE N <)
(Bt 7 RNy 72 1)
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2025¢F9H2H (XK), HH & —)WIC THi20[H D2T &
YRV LEBMEL, RES < OERRIC IR N2 72
EE U7, G, k- LI ADMfES 3£ 7
X B, B A — )L T O O R S I 7 75
DIF%, BRIEUTW /AR TFELES63NTT,

PEER» S HAZ, Z L TR ZEAIc) S A
ve—YEREET DD, FHDT YRS LT,
EW» & E 272088 2 s & L Te/HEL
¥ L7z, University of California, Los Angeles @ Asad Abidi
5542, University of California, San Diego ® Alex Orailoglu
54z, The Hong Kong University of Science and Technology
@ Tim Cheng4i2:, University of California @ Albert Wang
Jek, W AnEA SO Y HAEE XKD, RO
FERRICDOWTHEL CHHZ W ZE £ L %<
DERRIC TSN 72E, REEWD 5 BIZhilEd %
CEPTEXLRI LI, HDTLIDHLHL L
S

KD THE21HD2T S BT D L 1X, 202657H6
H () itz PELTEL T, PEEREHeT
A FEMZIZLOETEIEIERTHICBNT, &
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/ Keynote |
| Speakers |

REK—IL
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20th D2T Symposium Program Hybrid September 2, 2025

10:00

Opening Remarks
Makoto Ikeda (Director, d.lab, School of Engineering, the University of Tokyo)

Daisuke Watanabe (ADVANTEST Executive Officer Leader, Technology Development Group, Technology & Research Unit)

10:15

Session 1 (Chairperson: Tetsuya lizuka, d.lab, the University of Tokyo)
Listen: ESD Protection is about Circuit Design

Albert Wang, Professor (University of California, Riverside)

Systematic Design of LC Oscillators for Low Phase Noise and Jitter

Asad Abidi, Professor (University of California, Los Angeles)

11:45

Free coffee and Tea break (KESCO supported)

13:30

14:15
15:00
15:15

Session 2

Design, fab and evaluation coordination in quantum computer "

Daisuke Saita, Ph.D. (Fujitsu Ltd.)

Chip Design for AL, and Al for Chip Design

K.-T. Tim Cheng, Professor (U-Tokyo Fellow, Hong Kong University of Science and Technology)
15min break

Session 3

Exploring System-level Test (SLT) Chasing the Elusive Test Escape: A Journey Beyond Boundaries
Ilia Polian, Professor (University of Stuttgart)

Cutting the Gordian Knot of Logic Obfuscation through Intrinsic Design Properties

Alex Orailoglu, Professor (University of San Diego)

Why Variability Aware Testing is Essential for Low Nanometer Technologies

Adit Singh, Professor (Auburn University)

Session 4

Recent D2T research department progress

Akio Higo, Lecturer (d.lab, the University of Tokyo)

17:45

Closing Remarks
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B S ERAZ A E BT

M P&sh, AB#2 BRSS, &RIX 510, thH &
RN 7 Fn -7 VS (Stochastic Analog
to Digital Converter; ADC) OWffEZEZH->TN5,
&I, WABAMERZ XD EIE 27200, WHRD
FRfEZ B 5072 LAOVER (LC) Rt /e >
WTHIEL T3,

2D D A b D EHE A % G BRAE - HE IS8T % 2
5, AV —FIEN)VRAMERERE H7ES, R
U R A fifE # A B D F %, Neyman-Fisher factorization
theorem X O, R/NTHARHEERZH7ZZ 5. X5
T, avNSL—=FilEbEn53 &, LCEEREEICHI
TE 2 WBEMEFAET 5. S 51T, Cariolaro (IEEE IT-
14, no. 4, 1968) DHFE LV AT - 4 NV FIEESAM 2,
LCA Ny MRS E R, LCHED DD
JERIB 2 NS B 7= DG 2 BHFE L7z, BilEmiE, MC
(EvFAhnnm) FEICXOBGEEL 7.

BATERITEE - SRELGZ E{ESHE CALEI
BE —&, Al H¥a, X T, g B3,
BB ®, EHEH
PR E (ATE) TRET 25807 v o2

FBAMNF v v 2VELE, HEAEET /N1 2 (DUT)

DT A ENZHERE ZOMEHEZ Zh TN —3KL

XEBEFHEFY Y T L —2 3y (CAL) PSRBT

b5, AT —<Tlx, ATEICEMATREZ kD

S %Y VB S E CAL G ROW%E 2B I 5> T

W3, KX, ATYTAYDREIAN (DR) &2

)X —% (CP) # b 5 /2 TDR (Time Domain

Reﬂectometry) MBI X B mb R Rl 8 L O CAL ik

B2 HEET 2 EANICONT, BRI TEL 2 A8

K DWEBEZRET 2720, 2y FI—27F 549

T3 T % SOL (Short, Open, Load) 7E%ZIGH L

7B L CALB R 2 MR U 72, BGRMNT O K5 S %

IZF &, 12HICHE THM I 12 ATS (Asian Test

Symposium) 202512 G XA LERIRE 7z, (B9 E

CALEGROD F L O E Lo TR EL, AT —<%

5Lz,

BEF 1T ERT X MEREIFEAEREHRT AR
AR =%—, EHE, PR E®B, &S/ ZKED,
A Z2, BB BESS, JtbH
PERY T I F 2= IZBNT, Pk T Ay %

EHT 2 2 ik DPEER-FORF 2 7 ¢ IR,
FA GRS O FIEME 2 (REE T 2 Fli 2 BT L Tn
%, F 2V HEDZDODY AT LB XU HW, SW
Wizl 7—%F7 0 F v 2Maf Lz, S OICHEBRT
2l A Wt U, SEEEHE R ORI K ORI K
HaMEDTIND, 20254 H 0 SIFAUIREEITMZ, A
W=7y MR DERL &G TR ERFEL T
5. k7, HitEBROHMERELTDOT A F v 7K
B X UEELE T L.

BEBLHIHESEHARASRKRE BT DML

T M, A Mz, BREE AE, A A,

%R =8, Yunjie Chen, %% K&, )\ &,

Zolboo Byambadorj, 8% &b, BEE BBS

6G, WiFiHE{L —4' 7% &, K RMERLEE T,
S VDS TH2 I RS EDME S 1, ZFiis
&b GHz A — " — DN E 75, ZOMERTFINA
A% T AT BB ERD 0y 7RSS
KOG SRR QR 2 W78 5. T aii7es
FLUT, AR PLLIAE% & K QAR DAC M % D /i
REMHT 2.

PLLIEESIC DWW T, 100GHz AR VCO B LT
K v ¥ PLLORERFE 2 HED T 5, AREFEIT,
VCOIZDWT, WA VY04, NVFa7, IILF
E—FEffizflAaabEZ LT, YTal—vay
175~106.7GHz, JEBBIZE334% %K L7z, 2025
HESHIZVCO TEGR2 7—7 72 kL, FEHIT74.8~
101.8GHz DFEHREIPH £ 30.3% DF 2 — =2 L v P %
ERTZE DI, MHEED T 2L —2 a2 E5dB
DNT—T 2502 /7%, WITLU QB A7 —F
PLL? =% 77 F v ZMatL, N—E=Zv 7 ¥V
M2 L ZZRRIC LD > S 2L —2 3 > T17.6fs rms
DY FEREZ TR, RAZINICIZ73~103GHz 4 THY
20fs ims XD FEHMERZ R L 72, T o DERIREZHIC
100GHz ) A 4738 VCO D §Hiflifg 5 % ISSCC N\ fi L,
100GHz {5 5 E K MK v & PLLOFEHIC T 72 £
(R 2R AVADY

DACTI%, IEHAsfbo e LRl v o —1 —
7B LORBEEA v & — — 7 HAOM T Tt % i
DTS, REEE, REA &=V =7 HADHL
WP —FF 7 F v ELTIILF 7L 2 NGRS ZH
AEr ¥ 7 mixing DAC /i A& TEGR[#g & LTI L
7z. TEGF v 72 AFL, FHICEFLZ.
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B RAER D TARMABE S 2 7 L 791 v
et v 2 — (dlab) 1%, 20194E101, HHUKZEIC
B3 FEABENEOMLEZ BIF UE I Nk,
dlablF, FERENEL2DOFERICHZ, AT LD7
177 2R OEDHETOEMF v TEAEICAFTE
3&5, THYA VvOFELEEDO LI AT L% il
FTrIEZHEBLTNWS. £, T—YEHEHR> R
TLDTHA LT Ty b7+ —L%ED, F—FEKH
RItE 2 CIiEHE T 2 \MOERZ HEEE 5.,

ry—ROT, fahiakat e, G
M, Sl N ARFEERY, BTN AWESEE
DE4D DM HNTHEE L 223 GG 27> TE D,
BHEHB DIZ7p, FERZEOME R TR 5e k2
KB & 2BEDWHTHEREL TV D, 20266FE41H
BifE, dlabd NERERLE, BdZ104 (NEiF24, FRE
74, FHE14), #EBER4 (NIRME14, RiE14), i
2% (NEE14, FE14), Bi%es (NEL24,
WfE144), WHEE174 (N EIIZEE4%, Tises
14, FHEAZEE1240), SAEMIRE204TH 3.

dlab TIFEEHEOFHED D, [P AFLTFVA v
WEt vy —#HlERZES ) 20BITGUHEL T
3. £, PAERBEED TV RAF L7 A Vit
vy —SEBERGTIFEERY (VDEC) AR ik
I, W% - FEERHHE O FIHIZOWTEM 2T T
3.

B R RHBERT Y 2 7 LGB HE MR v & —
(VDEC) %, 199645 HIiZ & E LM iR & U TF
JEL, ERZRZFENMUCHEOHIE R ED IR E LTD
fEEDT 2 HEC, EAFANLRE S TS M 2ERIC
B2 VLSIEGHAH O F 2 & WHFiiGE Z2 ki L T & 7=
2, dlbBREDEICINICARTE L ERo7k. %
L E TVDECHH - T E 7 iEE)E, dlab DIEERFIIT
ZEHMIicE 172 TVDECHERE, & L CHlkliiL DD, %
e a P FZEEBITIC 38 ) 2 A 2 sk U 7z, s
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4.3 REE

BRIFFARZE

[http://www.mos.t.u-tokyo.ac.jp/iizuka)

(B S {148 =) HA ] BR 3248

Bx T, SRIEHE, K EBp, AR XE,

£ 1B, {77 K%

¥ 7Y v PLL (SPLL) (%, ¥ v 7V v Z itk
fizds (SPD) PHET2EWTI A VICKDEY v ¥ 5
BBE A EBITE, fERE U TERO AR S
(PN) 235N, LU, SPD O#EEI IZIEHIC
<, BLiR#E (Q-error) T DHiFHZIEZ 2720,
EEWNZ 75272 a P UNBIEZRECH S, 2Dk
b, RISy 7L —vavEpEiEL, JE
WA AT 2 7Y 2 VIRZHE (DTC) ZHn3
HRP N TH -7,

EAFERZE I N MMD R— 2 QECEHiTIx, 220D
LEEY 29 A E (MMD) 310 MMD % 34
TEIMREHNNDE LT, VA VviERLEL R R
< Qerror DF ¥ VIV DHRETH S, LoL, TDJ
HTIXLC-VCO & W4l (AUX) PLLZLZLE L,
Fv ZTHEESZIFFICRZ E VS HERH B, VT
FiRdn (RO) Z W2 Z & THiBEERIZ TS 3
73, FoMM3%; % 7-®, RO DMEE %2 KRN
20D 5.

Z ZTARMETIE, A7 — FPLLEIEIC BT % AUX
VCO DWAHMEZ #IHET 2 FEE LT, 74 —F 7%
7 — FHEE ¥ v v &)L (FENC) Ze% - B L 7.
1RO (PD) 2 2B OHIICNZ %
T ET, BEREDTS A v E B UREEIS, ALY
PD H 2B W T AUX VCO DM 2 41 5 1 3 Hi 72 5
B E 3. FENCIZ, AUX VCO OAHIMES I3
LTA Yy b 7 AP et/ 2265 2BIMDNA N7
VIR EREEL, V- TR R AT T2 2 L <,
DR EROMEEHF G2 IMSEE &bk,

DXV, AHFFETIEFENC & MMD X— 2 QEC %
HAGLEZZET, FrV 7L —varvyEHRD
DTC/iAZE MWW 7 527> aF)UN SPLLZ 4L
7o, ARWIEHERRR B fref I B VT D, B A7 — FiE
THOBENPLLCOZIDDAHNSEZET, Yy ¥,
HEE, Fv 7RO RIFRNT v A% FEBLL T
%. $ZE U7 PLLIZ65 nm CMOS 70t A TitlfE S 1,
MWERKRELTIS7 DYy ¥ BXI-73dBcDT7 T2

P aFIVATY T RARERL 7z,

K7z, o7 Bt O BLUE R e % A2 R T 2 fractional-N
PLLIZ, %< DEET AT LB W TEE LMK EE
Th3. W, <ILFL—r SerDes 2 E VIR >
AT LI EDIEHTIEA v &7 7 L AFGIDRD 51
TED, Ky 2 pOERA 7Y 7 2K E%2 469 % RO
N—APLLOFENFHE TS, LHL, fractional-N
R IC I3 B LM 23 RO [ D s E AL,
Uy RN E LS AT E WS HED D S,

s DI & PLLAFSIE O35 K Dtz % H i
EULT, FIR7 4 W& 2 AAAZZSPD 2 iz v
F 27 L AEmFEE S 9 (HM) X— X fractional-N PLL
ZARA C BE U7, AMIBPLLICIE, AIZ T2 —F 1 b
Vv O RIRERE X O ISEY 78 v 7)) v ARk
a2 R L, AT X D RO O 2 H0iHl L
D0, KUY 7 7 LY ARATY 7 ARMFFT 2R E L
72. AAYPLLTIE, HMH#EE FIR 7 ¢ L% ZilAE
bEBET, BWVIV—TiEERE RS %0 6 'l
B OEIZE FEBL T 5,

AKF v ZIETSMC 65 nm 7k A TREE L, 4458
PLLIZ 3\ T1 kHz~100 MHz D#iH TR L 72 RMS
Vv HE, ATV T AEELLATI6S 5, FEEN
B C1804 5 TH o7z, BB VIROMRIHEE
132245 mWTHD, ¥ v ¥#EJIFoMIF-241.1 dB % j#
B U7, HWIEENnzY 7 7Ly ARATY 7 A1E-70 dBc
THD, FrVTL—varvRULTRY vy ¥ EERT
U7 AZMARICEI L7z, 728, HMX— R PLL &k
DME FBIEHETHTH 5.

X561, EF S FUR—2PLLICB T 2 &b
T TIEE LT, FYYIVHEZER S (DTC) Dt
HIiZOW TS Lz, HMR—27 ¢ — KNy 7 i3&
TS OBIE % [T = 228, M AR IRERE T
%, —Ji, DTICHRICODMEF IHET 2HDD, HM
N —Z PLLICHHAIAAZGEITIZZ OMEE IR I
0, BHEYvHD L — A 7IcED ko
RO, I S ¥9 & DTCOM I 2 i/ PLL 7 —F
FIF XX, WINP—ITDOAEHOIER XD D FoM
NS CEAVRE N, ROl R RICHD W TRl
B I2L—rarEfiokEI 3, FoMiZ
-249 dB & 720, RE(E (-254 dB) 2515 dBD 1L
BHROENZZHOD, PEiGn X OFHIfEE i LT R
AR C G Rk Y



AE VB Y AT LGS, SO T A
HEHET21 08272 L APLLBER NS, 22T
VAT LLRVETIVEMEL T/ A ANY 2y b &
fEhtL, PLLICELRSI N2 MEmEEEZSH L. 20
R, MESFES2.5 dB O LNA DS A BE 22 354, PLL
DY v #D31200 fs 22 % & PLLASKRCI 7= 42
RERDENHSPERO, INEBE X, Wl
HEEESY v #1200 AN EREL, Ly UT s
¥ a v &E AL DTCAR— X fractional-N PLL 7 — ¥ 5
2F v ML, 22— arTlE, BEEe—
FT1074 5 DWEITY v ¥ @R L7203, HTE—FT
IZ RO DAAHEEAIC X DFY1600 s ETHILLTED,
SHROBETH 5.

51, 28 nm CMOS 71t 2 % 7228 GHz Kl
LES) - AT QVCO Dt 258 T Lz, RET
% QVCO T, TR IREAM & 5 A Beiti 2
HAaGLEZZET, 7Y v hHEE L AHAZE ORI
WHlZEBHL TS, RAPLAT7D Y I aL—Y
a v DRER, 7V v a—F B0 kHz, 7
AM2E130.06° LU, 1 MHzA 7€ v +CHI—109 dBc/Hz
DPAHMEE Z3ER L 72, Bl 2 7 B 3£90.08 mm?,
HEENZ0AVEIERF TS mWELFTH 3. SHixi
fEFy 7OMEIC KD, REFEOEEZ EERRIC
MHET 2 PETH 5.

=R - SAEEEIE I & 2 DBEEERE R

B B, XR =8, T & £ 55,

TR IBRED, BR B, A RE, WHKEX, & XX

15 R BE - K HE ¥ ADC @ FEBLIC 1)\ T, Floating
Inverter Amplifier (FIA) % W\ 7z BERLIRF A £ ADC %
e URFRICID A 72, WEEEEICRIEL 725 v
7 OMERFICHEEDE, PR T DB D W THEAM
22T EBGEZR AT, 2 ORI % £ 2 TGO
WRZHEML 72, mATOMERTK LD, ADCHEREHH]
B DFRIEF v 7 & IR L CTHEL TN DE T & Z2ERL
7=.

¥ 7z, Sampling Noise Cancellation (SNC) #%fif D&
DBFIADT A VISEICHE KA T 2 RUICEHL, 20D
I A R 3 2 72 ® 1T Gain-switched FIAZ W72z A X
ADCR[#{ 2R AR L7z, RFETIE, fEKD K 51T CRES
DAZEYIDEZZDTIEHRL, FIVIRIYF A%
Y022 2 ETr A AiliHiZTTY, KDLE L7 SNC

IR ZHEBLL TWD, —FT, SNCIT KD IR
MOV TV v THR RS D DD, FIAICH
K9 2 IR M S & 72 2 Z &AL P E o
e, 22T, ZORBIEEE L TT v 7HEOEMZE H
W& U7 O 2D 7z, BAENICE, 74
AR K OVHETE A M 0D B A O T A ME 2 A
T 22 MR FIAZ 222 L, MG KOy I 21—
va viHiziro 7z, BiE, kS 7oMEZED
TBED, RELZAZADCHHER LD HEROEEE N
THWSNDRZFEHTE S Z L ZMERL TN 5,

6G % Wi-Fi 7% & O = B HLEIE B K N2 OHIE SR 1)
Fi2iE, - SR DOIEEE 172 ADC RO 5
N3, AR GHz 22 % ADCTiE, —fRic
TA LA V=) =TEMBHNSINDD, Fr 2L
HTWP I Ay FICKBHESN, %6 NICANE
RKICK2EMHEEINY 7 7 DBEEE W 73
DB, £z, WHAYIEETERETS0D7
VFIAVT LT T 20y (AAF) 1%, PCBIEEHEN
U<, IAMMOERE 725, AWFZETIX, AAF
ZADC AJINy 7 7 & UTHERRI LIcHAT 2 Fik
ZRE LTz, ADCDOANIET%Z AAF O—f & U CERET
T5ZET, ANMNy 7 72AFEEL, HEEBEHDIK
WM - BRMEOUCEERER L TS, 5612, 7
HILAER T TR A2 EAT 2 2 & TF v 2T B O
Wz Ko7z, RETFHEIZ28 nm CMOS 71+ 2 %2 Hn
7212 v 6.4 GHz ADC & U CHEE XN,

FEEA R - ERLES 1 ADCTIE, ANBIZENT
BTV IRREERICKETZEODNY 7 753
WHYLE 22D, WEBEIPRE N, Y7 v TR
Wik 27Ny 7 7HIERIFEICHZ—H, TV
JHEE DRI K D SR EALSREE S 225, ARAFET
1%, EEEEADCICEMATREZR Y v 7Y v M F +
VRN FEZ HIE Uz, fERTIECHbEER &
2o TNz 7 v 7 OIIERECZ IR L, 2810 2
YINL =8 AT O THEIRIE 5 & CDACTE 5 Db
BITSMRE LR, YTalb—vavickd, B
JEA40 MS/sH> 5100 MS/s N\ &[] L TE 3 2 & &R
L7,

—75, 78X AWML HE S GV — L D kIC
X0, 7FusREOL 1 7Y FEGHE £ T % TR
Lo TWn5, ZZTAMAETIE, RV ¥ —FkL
ZHWTADCZEZIL L, 7« P FIVELERK 7 0 —%
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EHUZABIL A 7Y FERTFIEOMR Z2fTo 7%,
TR TIEA VN =2V DARZ AW RERIC LD H
itz FBLL T 7ehs, EHREC R, I
Do, AT, AP —FENMICLET
—FRA Ty FHEEOEBI I VN L — S RERO FIE
LZfT0, HHlEEZK o, 22—y a vy off
B, 10E v k SAR ADCIZE W TSNDR 55.8 dB, H ¥
7 v FRRPEEG4 MS/s, FoM 60.3 fJ/conv-step % FEJK
L.

51T, EREX YA vy 7 2 —RAMFIC, 48
bk NS-SAR &t 1-{lt 2 Fl v 72 3K Bl RE R A = ADC %
U7z, A% TIE, CLS-FIAIZX L T Parallel-Body-
Biasing (PBB) E:ffiZ it L, DCHIfF%4.39 dB ) | X
3484 dBZ#EK L7z, £/, NS-SARETLEFD FIR
7 « L4 1Z Floating-Flipped Voltage Follower (FFVF) ##
WEEAT LT, HEENEZ2%HRL 72, AF
w 71%65 nm CMOS 7t 2 THEZ N, 10 MHz Y
Y7V 7B RO100 kH E5 0 CEifEd 2. 1 VE
IR C127.77 uW D # % /1, SNDR 92.5 dB, Schreier
FoM 181.4 dB Z3ER L, ERIFHOBIHE CTHRthnl X
NVOMREZ IR L 72,

FFREZRERRITD > F Y TEZERDERET

BE Bk, AR, RE§ B, il g

R % & & 7 PRI 2 PR H R A OWRNDNE T 5
770, PEEMO/NEIZN T 2 HHEHE > TV 3.
RIPTH, WEEY 2 — IV IFRERICA T R 22
FO—DTHD, ZO/N - BRALB X2 R Ml
XS 2 ERIZRE W, EFEOB/NERREREK T
X, FiCa R FHEEEHE UTRAER ORI
LTWa73, RAmMZIEHIPRICH N2 & 27 L1280
TREMIC O D EWEEEZ RS 2 2 & IZREET
HY, EFHEEI y Y a vAOBEHICBII 3 KE R
fREEL 725 T D, ZOMEICH T 2K E LT,
WEEY 2 — V2T 2XEHK, ZEK BXUT
DY IS BREEE T v F v FITHA L 72k 52 a0
DEBBRESINTNS, T F v UKD, b
ROV 1 X% KIFICHIRTE 27210 ¢ <, 2
DSH—EICEN Z N B 720, MEROEREEE
NTEFEOHENES IS, —HT, TvFv T
LTt O 72 2D RS 2. 2 0—D28, i
RFNA ZADIEHRIETH 2. WEFHEEI v > 3

VO, REUERTR & L TR ROV F — DT
ICREMIME 63N 2720, BURIRIC X 2 BIEEESEP
RSB 3 2 RN BB R & 72 5,

AWFETIE, FIERFHERER T Y v F v TEE
BoFEBUCAT T, X4 (7.2 GHz) ZEREKDEGHE
FOMERITo%, 7y rxy RN Z, 741
A (PLL), whREEEEGEEES:, »ha s - 7Y
2 IVEE (ADC) Z2&8T Y F v TREL AT L%
TSMC 65 nm CMOS 7’0t 2 Ti#&itL, >V a4
IZ K2 FEMEZHGEEL 72, W 3oL F— RIS
BIVINARY IRk 20y 28R EEEL,
PLL(Z (T B # i 2 A L7z, slfEF v 7%, #
FOFEFIHEE S v > a v THO N2 ERKE F%
D3.4 dB DHEFIERZ 75 mW DIEEE S TERL 72,
£ 72, 2T (TPA) /SLAL —HRBRIC K D,
PLLIZBIT B > v A Ry B RIESEhERIAIHIH X
NTNWB T EERMHER L, 512, K300 krad £T
DH v HIEERABRIC LD, Sy yarvTREIND
k=)L R —ZFHC K U T2 BEEE 2 iR 9% C
EERMERLUZ, 2o OMIEREE, EFEHEERKD
ZAEWOERE S X OBEE 2 MR L 72 £ CMOS 7 &~
Fv 7 TREABETHEZEEZRLTNS,

RIC, WEREEZET N5 2%) ZHORWIEA
¥y o ZREEEF RS (VCO) 12 X 2 i
it EFEERE L 72, PLLICBWTIE, —HILE
DA T2 7Y Z VRIS 71w 2 &R E, VCOIZH]
WoNBINT T F OISR ED R ICRIEE 22 5, —
72 LC-VCO TIEN T 7 % D ASIBFEZ I T 2
& TRIMEEZPRET 205, BRI XD AJTEESZ
B9 2 &, PLLINAABEBORIESZLPT v 7585
ZH| BETHREED D 5. AWIZETIE, N8 %
HWZRWAE A v 42 & 2 ZRILC-VCO % TSMC 65
nm CMOS 7'+ A CilfEL, TPAIS)LA L —H G
12 & B it ORIl 2 47 o 72, FRBONR & U C IR
IZERPEL 7285 2 # RILC-VCO TR MBS Bl S 1
TeDIZ L, A Y0y v ATILC-VCO TlkL —
Y X 2REFIIMER I T, REFEOAE
WHIEE 7z,

51T, BUHKMC X 2EANEEZTHLTHS - —
)V R —=Z%h#E (Total lonizing Dose: TID) % &JE L 7z
7 u Z G FIEOMA IO AR, £3
TSMC 65 nm CMOS 7+ 2% H\\WT, TIDICk 3 b



SV IRAYFEB XRS5 DO E DR HGT 2 720
OMERF v 772Gz, 8EL2F v 71Tl
RFEHREI v a v 2 MEL721.6 Mrad DA > il
2170, TIDIC X 3R EZLT — & 2R3 U 7.
HERERDPS, IV I RIDLEIXOWINZ VY
BICREZEPRE L, T APKEVIFELLE)
INEL BB AR S Nz, —F, WREHTE CRE
BEoOEICHERZIRoNT, EflikEovy F
VOWEELR TP MEKIIBO T, TrERES
DE LI L TTID OFEDP TN I N LR E
N, Ioiz, FEF—r 2RI VB ROLZNME K
DZDIE5DFE L TCTIDDHERZEFTNMLLEZ RS
YIRZETNEERL, FEES I 2L —va Vg
HirtrZ & T, TIDZFE L 727 F 0 7 EEE3H]
HThB BRI,

CMOS7F+AJEICEDZ1—OVEFDEEEZ
DA

R T, EvL/N\RILY VJILR—,

RS> OURT+ 7, BN g

BT MR E T 2L X —HEORINE VWS
IS 2728, 7Fad - avEa—F4 7
KO zZa—nmEe—7 4 v 782y U —2ICHT 3
ez fro72. AFETIE, V=N avEa—7F
« > 7" (Reservoir Computing: RC) IZHa#EIL X4, /HN—
R = 79235123 U 72 Leaky Integrate-and-Fire (LIF) =
2—arEHFELE.
RELZ2—a VR, 2= =T F
<—72 (STM, XOR, NARMA10) 8L Z7u—X F
N—F Ry F<—2 (FORCE7ZILITY L) IZBNWT
HOWEHERIEEZR L2, KVAT LI, V7 LIA L
DFE B X OHEREIEIZ BN T22.4 pJ/cycle & W) S K
BENEREZERL TV D, £, REGHIE O
MEEAL, 2x2 mm’DF v FHREMICI00= 2 —1 Y
Doty FU—IREERETH S, BEE >
Sa L —va VBB SRR A D
TED, MNISTFEHE X TRifkkE, X0EMRY R
IANDHEHLBHLTVWE, 5612, v hu—o#
ORI XD, 23%x23 mm’ DY 7I21,000= 2
— 0 v ERERT 2 EEERETOHEBIL 2,
FH—RDF v 7 TlE, 2x2 mm DY 7 1001
DZa—vryzREELL, KFv 7T, Xk

BLXONEIREIEOEEMEZ M LI 2QURZ1T->
TEO, ZOEFEREEIC T E O £
LHoNTWSE, Fu 7k, 7nrIs7 V7L A%
AU THAER S 250D = 2 —a v SRS
%, TR & LT, FORCEZ VY X L% H
Wz —R R =72 FIC BN T, I E T80%
OMHBREZ#ER L7z, £, ATURE (Memory
Capacity: MC) 13#94.9, JEFR#IZ A TV % E (Non-Linear
Memory Capacity: NLMC) (X3 C0.41, 5K T0.38% 7l
L7, NARMA % 2 7 Tl¥, “#HIK0.20, 7 A L
02120 IEHULIR NG SNz, S 512, MNIST F3#
ESCTRRIRY A7 1B VT, 400fHDY = 2L — 1
YZa—myE16x16E 7R ILD T L — AT — Llifg
ZHW, BT —T99%, T AT —2TI0% DE
WREERER L2, —a—a v EEOWEE I
224 p]/pulse TH D, ZDMD TV H VAT D
WX, BIER AL IZEU T mW 2253227 mW
DHEIFHTH o7z,

BoRoFy 7ITRK, T—FF 2 F v ZIBEL,
2.3x2.3 mm DMEICHEAL,000= 2 — 0 > 2 HERE T RS 25
WEtE L7z, wilow7a vy 4 7cix7ur s 2
7 70 b alOAEGIC XD IEFEEICRS R
S7M, BfEELI 2L —YarvDODHEES
—BYEFNVOMIITIFEILTnE,. ZD1,000= 2
—nUBIEOFEEIC KD, HEEERE, XDEHEE
Nz 27 NDICADARE I NS, =T V=7
BLXO7 10— FL—7DMERICE W THN 72 >
Sal—vavERIEFEHERZRILTED, BIEGHEH
72 PERERTN 2 3ED T B,

7, BELAEVCOR—ZAD=Z 2 —arZHniE2
NAF T Za2a—F)N %y b7 =2 (SNN) UHF—N
IZDOWT, LA 7D rREr2T>72, ENAETET
MZEBLIal—vavhs, KB IERIEMT,
BRI, B X OEMEEREE AT L 2L
TWa, L7 MEAMRNZMEAICEIE L 72 &7
MigEE L, YA NVIRICEET 2 Z & TAEIE Ry b
— 7 OWEEDAIRETH B, AT ST I e S
N7 LY RZENLTUTONS 280, BINERR
ZRHE LT, U7 INVIHNET— s 2 NTE S,
S5, hvvyory—rEZR%ET 22 LT,
VCO i1 & 2D S D A LB ATD
EFICVEy FENB EDICEGET L2, 3x3% v b T
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— 2 MVEREKS I 2L —avic kD, JEEIEM
BLXOEMEER 2 R8T 2 288 2 R L 7.

BT - ARSI & BARBER 77 > T F Stk
Bz T, R =8, EvL/N\RILY VILR—
=HEA, T HE, R R
SRR < JERLABATIC OV TIE, MERZERKTZEL

Tf5mENF vV 7 ﬂb K7 74 NENHL TS

KT DA EL T2 ED TS, 612, M

774AVXTA%@W?5;tf,t%ﬁ%%mm

Tema—I )%y FU—=TJWBKICK D, EMmTY

Y IVESOEFNIZFBLT 5 L2 HIEL TV 3,

E7z, H—DMN7 7 A WNNTEZ 2 MR %W THEE

DIEARMEH % FIRFIC 2R T 2 RS ERX 2 MEL,

W7 7 A NH 75 OMREIHI 2D T3, i &

D, B2 WRICHD Y TCoNEMDORMESZH—

DNT7 7 AN ETHEL, ZEMTHHTZIET

HREF v 2L Z2#NT 2 2 EZFHEL T3,
AL X Z ORI E LT, WK ET % A

WOBBEFBY AT LR LZ, H—F—vE520

FrUTRERLTOC7 7 A NN LTEREL, ZE

flIcRl—E52 W ERHT 2MEEZFEmML 7=, a7

FANZEBL ZEE5DONT =7+ FF 1 T2 FIC

EOMELZ., 72, ZEMOuw-—TNVF L —%

(LO) DfiHZZLZIEZ LT, ZEINDZ NN

=T B L ERMERL, RES AT LDOIEARBE

IR 7z,
HUAEICB T 3 7 v 7 FEhllEdfiic B L T, 7

v 7 TR RS R IC A § 2 & & 2B O MRS

VAT LCBOWCIRO CHETH S, Hstt e

(5G) Y AF LTI, IVETOMME X /MR

DERIZ KD, 7 v T FVERERHI D 72 & D Over-The-Air

(OTA) HIENAHREZH>TNS, HERD OTAHIE

FRICESTFRHEICE DO T TbNTE 208, S UMK

WTIHBMERIIKRE L, WEBEOHERPEEETH

%728, wTRMEDEMIHL WAL N, 2D

7@, TVIEICEIT 3 OTAFHEI I, EHERHED

FHWETHEE U UASHWSNTWS, TR

TRONZT —ZIEER—E TR VT ) 2 L

ZWHT 2 & T, BRI R T 5 2 &

DRETH 3.

A, A 7a =77y TP BIXOPNEY v T

F+ (Antenna Under Test: AUT) Z H\ 7= 0251l E %
FMiL T E 7z, EHERME S AT LT, HIERR B
KO0 —7REDMERN R E W2 AT 2 HEE
BETHZ. INSOPEICHIGT 2720, AWfET
W H B8 GHZICBWCEIfES 2 7 2 7LiaE A
RNVFTIR—=T 7T REGE - AEL . KoL F
7a—7%, BEOZEMNEICBOWTHRIZT 2 7V
RIfE 522 EMRTH S, WEMRED, WPt
HH582520 dBUAETH B Z & 2HERL, RELZ7 0
— 7 G OARE R SR L 72,

ZOXNF7Tu—TEEHNS 2T, AF¥ vy
RN OEE S TR T — 2 2 IS TE, TR
EICHET B2 KIFICRIECTE 2. HEIES %
ST 2720, fERORT VR y b =07 F 5
A (VNA) DR — FEHIBRICEAE L 2 WEH OGS
PR AT L Z2FFEL, FBLEHES AT LB X
O ILF7a— 77/T%®Wmiﬁ&bf,@§®
AUT OHIE Z TV, 5 7 BRI & AR IR U 72 55
B, Bifs—E3Mfons 2L 2MERAL 7%,

X5, WIEY AT LITIFEBDORFZERB XV
FPGAR—Z2D T =Y UG 7T v b7 x —L%ZEAL,
WHEHZEB XU ZREE Lz, Ut kD,
OTAMIERHD X 57 2 5fE2FEB L TnWb, iz,
TR N S — N X VR T B EED AUT 2 v
%2 LT, EER—ETRER T VT Y X L DK
AEIT-72. ZORE, < VF 70— THEEICRRT
2 % H NS 2 5 LS 2 WA TH B T &8
Hohrszol,

CORBEICNNT 2 720, 7o — 7 I BRI
REIET 2 EZHEC 72, ZORE, AEE %)
RINTHIFIL, PSR S NN 2 — > DR Z 1)
LEEZIENTER, KEEFHES AT LBLY
27 L3 X LORGEE X SIS, ZORE,
WS N7z 5 FURER N 7 — 3SRy — > L R®
TRAIFIC—3L, BB s (NMSE) &L
T-60 dBZEK L7z, NSO, RET DI
FHIE > A7 L8 KO TFIEO R OREE & B2
ZRLTNWD,

LEIEBREYiERE S AT LADERET
IR T, & 5, AR B s, TBF
A KIFEBTAE COERBIETH D, BERE



FEAEEDTICERIEED R TH D 2 &5, X
HROBIEEEE IV E 2 —F ¢ v FHdliE LTiE
HEnTws, L2L, AEVEDA v F v 7R
RE L TRERMETH S, AWAETIEK, 1057
7L AR DIEHAEA © v e A 7 L2 BT 5
Z&T, ZOREHOMAL.

FL XV DY I 2L —yaViiRE P AF LN
VDM IRITICHLAAA TZRER, > A7 LPERE & HERF
T 2701, (AHEBIREE (PLL) OikGErHE2 D
Y w 71200 fs AN EFE LT, TOHBERERT S 72
O, Ly U Y & )L g (DTC) % v
7z fractional-N PLL” — ¥ 7 7 F v 2 fEH L, #4372
DTCEEHI % /g 2 2 & T EB L O 7
70 at VAT 7 AONHER 7, T2 —
T a v TIEERTE - FIZBWTL074 DS Y v & %
B L, —H, 79273 aFLE—FRTRY V%
JRAR DA IR L TP v # 2391600 fs £ TH1k
LTHED, ZORIFSHOMEHEE LTUEZFELT
W5,

T, LT —7 1) v RIRGEB KO R
ISEY 7% v 7)) v Zfifiids 2 oz« v ¥ 2 4 L
Rinteger-N PLL 2 2% - Gl L, (v ¥ 7% L A5
W EY (HM) X— R fractional-N PLL DA PLL &
LCHEME L7, APLLIZTSMC 65 nm CMOS 7’2+ A
TMEEN, FvU 7L —2 3L T-70 dBcD Y
77V VARATY 7 ABRIOI86 DY v & ZFERL,
Vv HZEIFoM & L T-241.1 dBZ/R L 7=,

RAGMERIC DN T, REEICR E BT O#
T I ARME G IR (LNA) OG22 T L7z, Rl
i VAT REE 5779, BSOICKAL
UarvlEE T -HUTHEMmLUZ, MEMKREELT,
FF1E#932.5 dB, EIfFEHFIEU30.4~2.2 GHz, HEFHEEL
13#92.6 dB, WEEI1F9.6 MW TH o7, ThHDH
X, P - WA - MEESVERE DN S v ADSRAFTH
5ZERRLTED, XDEERERZAY VIEIES X
kDY 27 AR Icd/z7ay by FELT
GTH 5.

BE TN A (DUT) OWETIE, FIREHT
TIDONAHE X ORI T — & 25l L 7212, K227 L
ICEDAEY PR ZAFNA ZZEE L TAY ik
Zhhtdd 5, WEE BE» ORI N5, B,
AEY PRI RATINA A, Keysight X7 F )L 2w b

I—=207F54% (VNA), BXUOARIZT LROF
Y7L —2avaEiT5U7 7LV ARRT v T THS.
B, REREEBMIMY 7 M2 AE Y Fr=
TAFTINA RTEEL, AR RIA—=TBFNA A
NEFZEIRT2MERT v 7 ThH3. o DHE
kD, BEFU 7RG8R 0T O BRI B\ T
AEVIEEIRAGETH S L 2R L 7.

= VRS B Rl

Bz Bth, &% KE, N Fe

ENANVIHRER oTHEBOEKICEDF—2 57
€4y ZIEFELARRLTED, RonEREREG)
HHT 2729, 30 GHzML LOREEGHR, wbw3 2
V) eI A O 72 RGBS BT 0 B A ICFZE S T
3. 72, HEHBEEFICNZAT, SUKL—F - AT
b HEDER R AL O B Ic B TR & B
LT3, N6V AT LOEMLB L O K
X, RS - WG - RFO BB ICB O TEME R T
A FEEESAAIRTH .

SVUMET A FEETE, #EAET N 2 (DUT) @
IERAPEBICNIE L 755D RD 5N, KHTIAH
WEEE R E T2 2 VIS AT LOFHETIE, AN
JRE BT RSN L 72 5. £7, T A MSEIRD
SHELFE R EICIERS S 2 20, RAAHMES HEREIC D
WTHRIRHZEREIND, ZN60EREZREZ, K
W4Tl TSMC 28 nm CMOS 70+ 2 %2 W<, A
JRI AT 22 A B & AR AR ME S 22 i 373 B J e A o >
AT LDFEBEHEEE Uz,

A A AR (Phase-Locked Loop: PLL) &, {EMEw
2G5 %2 O CERIERI#IZIR S (Voltage Controlled
Oscillator: VCO) % 7 4« — KN w Z il 3 2 Mg T H
D, AWEEERICAS WS TWS, PLLTIX, W
JREEFE ISR S 2 M s B 5 o iMEE = 5
L€, K, RO EMN W7 4 — NNy
OMPLLTI, TN - I ERBROMEED, SR
85 & MBS Do A I G U TR S, SRty
RHEFIR E 72 ZREN B o 72,

AWtgeclE, gRROROLOICIFHER LT ¢
— RNy ZHlflzRHATZ T, T - P ITE
AR D YR 2 Ak L, RME 2% 2 U P PLL O 5EEE
ZHIELUZ, COMBICED, IAHIE»OMEMWE % S
U R A ST RE & 72 B
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X502, SRR PLLZFHEBT 2 20I2iZVCOILDH
EOEEREDSR O 5B, VCO D RIS PLL
ICER L, VCO H & DAAHME 23 PLL H ) s ic Bl
3. fERDOVCOTIX, A4 v F bF ¥ /N FPNT Y
7LV R AIAKEETEZ AW THEEGREETS T
BN Th o7, LL, UKD VCO TIET
INA AT ERBROEEP LN E 20, HEAEL)S
ETT2L0S5HEH 2. 2 TAIIZTIE, WL
LU F Y RANERLFAT7 - 2 LFE— FERD
SVMVCOZRIRE LT, WEA V&7 Y FFHERRD
WEEZZ I WEHBEEGIR TR 2R 2. £,
RNVFaA7 - RNVFE— FRERICKD, HEDOFRIRE
— FRERET 2 & CTRIBEETEHIPEZ Kok T
&%, ZHUTKD, VBB W TIEW ABEAZE
L2 i 272 VCO 2 EBLL 7=,

SIE, ¥V ERWET7 40— RNy 7S YJEPLL
DFEE X OFIERTT W, FHNC X 2 MRSl 2 i
ZYECTHD, £, I VKEABBERIZBWTAL
VST 2 MBEEERGEICDONWT D, 5438
WA IC I 22 Bt 2475

WS k> RIVEETINA ADOBRBENDGH

BRIREE, JFYVIN\BT1 LRI

Ev LA/NNRILD VIUIR—, & B

s b > 2 VS (Magnetic Tunnel Junction: MTJ)
FNA A, WAEFIA €Y (MRAM) ZELOHET
BZARYBLIOA L =VIBHIES WS NTE .
MT] FNA R DO UIREZ AL, o DiRiE
M OEPLE I b v IV LAY (Tunnel Magneto-
Resistance: TMR) FfPEIC ko THES NS, Z DRk
ZRHT 2 & T, EfEANL CEPUREZ YD &
Z, MTIJTNA AT =Y Ey b2 LYya—F§5Z
EOH[RETH B, 61, HBOBEET 2 MT] 734
2 &2 WE LRI B W, 7 FERZAINT 2 C
ET, BH2TNA ADREERBEET 2 734 ANFL%
TERIEPHEEINTWS, D> 7 MR, W%
BEDOBEIE X OBEFHHAMEHICKDAECIBRTH
3.

7 LA RICEE S N7 EE D MT] 7814 220
T, T—=F AL —=UFEE 7 FREERHAG DY
5Z&8T, NENNT—2%27 LA Dl HH
SINBZTVHINVE Y PANEEHTES 7 LIRS E

RT3, 7 FERICXDINSDEY FiET L
A ANEIEXRBEIL, 70y 7HICIEL YRy L)
T TIN5, ZOMEIE7+ F2v T T b
L ¥ 24 (Photonic Shift Register: PSR) & WXL,
PSRIF, ZEMIEHSINLT =y Z2mAHTT LN
TRETHZ720, 1 v¥—a%x7 N LUTHHTE 3.
HEE v b ERAWINCHANT & TF — F kg%
mEXEond—FH, Sy FOFZAABINT 7
R AR IR CEITRETH 2. Z oMl AHE
AAZ Ty 7 A ORISR THLETE, [k
WHEEHLIC KD, FEAATZT Y 70 (MT] 7
INA ABUMAFT 2) OEIBEHREE KB TE S,

WEHEICMA T, HEEND BELBGHEETH
%, BfoA vy —a% 7 FEELOENHKO T T
BELCED, @EHEDN LIctEos T, mlkiiae
BrEEg 7Oy 7 2 RHEE N CTEITZ I LEFET
FITWEICZH> TS, ZHUINL, MT]TNNA A%
AW Z2 L= BXOY 7 MMEEZ, D720
IRNF—THEITTEZ I EDREINTNS, F,
PSRCIHEK T 1 v 7 JHEECOEENVRETH 2 720,
WEAF DIt Ze T O 5 00T 2 [RIESHERRIC LR,
RN EE N BRI 70y 7 OEEPWFTE 3,
Pl EXD, MT]F N1 2% PSR & L CHIH T 2 =0,
P O B il 2 HBILS 2 HHE Y 7n
—FTH5.

WEAEES 1L, BLE I NZEBO MT] 7NA A% v 7L
DRI 2 175 72, 3672 MERRICED &,
MT] 7N A ZA DZAHRIEEE TV AR T 2 L LB,
CDEFNEZELY AT LLN)LVEFILD—EB% T
L7,

R OBGIER S L ORGHERIHOM B %2 %
L7z b L— FA 7@z EfiL 7. MT]7/NA 2D
SR TOUICIE, FINA RADIFEA T B B A B
ETAIMBLParyTrengEnNTE8, Ins
DEFNTT — 2 EL ML 2 HIR 3 2 HiE ic b 8T
2. E5IT, HEMT]FNA RCERBENE Yy b %25
A TERIC IO 53 Hilkdn 7e £ DIl BRI D HEE
BEFEN, TN RS EHE - T, GAH LEIfEh
Ky P I— (Ev FEDHE I BER) 25| EEIT
B &3,

F7z, PREWKT 2EKRA v —7 2 —AD—
IZDOWTHF L N)VDEIERR 217572, R, &



MT] 7N A RSB S L5 R Al O VW T, 2
72 % [ A H S T CEhERTBE 22 HTRll s 7 — % 5 7
F o ZR U2, 3L, PSRINEBD MT] 784 AHE
R BLE X 5D E IR T 2 JERAME ISR T 5 729
Th5. RELIEZ, PEROME g L TE
HEBENTHO, FIWHELD FMHEEREED N
W, GRS EERE IR (IC) FBRICE R KO
HIEZ5E T UTED, BITEITMERERTATIARS S O ik e i
ZHED TN B,

HEARE

[http://www.mos.t.u-tokyo.ac.jp)

SHEEIES 7 VS L — Y DREtRi#EIL

JBE 3, Anawin Opasatian, £ &, P8 54,

RN

FEFIHARIE 51, ABHSEN 5 % SC 2 % IR 2 JEAR G
fiio—>ThHb, ZORHELTR7 Y v JiEE%EH
W R S DA< I N TS, X7 YV I %
fHT2 & T, IDR=2HEE, BERX—28S, H
WES, MEMECRGEEZ 2 SRS 7 - a
N, SRR RO S A2 HBTE S, —
7T, X7V v A BRARE SR i Eo s
HHRAZSBET ORI R FPREL, EHNEY
AT LNEATEEDIIEHAN—F Y 2 7IC k25
HALDIEEE 72 5,

AT, X7V v TR U AR 518
HU, ZOUBZRNCETT2HR T 7 2725
L — % O Ic i flA 22, R, FEH g
BIZBWTHAHE L 742 2 HIREER O @z HiY
ELT, BYIAYERBROMKZMGL, #HEL
7 v RN AR B L it 2Tz, v a
AV REFIL, BIRFEEEZRWICHETTE S LD, X
7V IHREAROWERICKE B ER 525, K
ZETlE, COHREMSERLICT = S AN 1 7
5S4 LD SRS L, AV—T7y b EEHIEL
7 —F%T7 0 Frvital kD

X 512, FPGAZEHE & ASIC F245 ¢ I3 m RE 75 B 5
PIEL PR Z ZEICERHL, Z2REND TS
v B 7 4 —LSHE U 2 ikGEEFEO i 2T 5 72, FPGA
FIZIEDSP R A Y 70y 775 & DB &R R
TG 2 HERR 2 W L, ASIC T IXERE, B

BB, WEENEEZRL 72 X MR O Rk % ot
L7z, ZRoDiatzEt T, BT 236
BRI EEHIET E L DI, EERERS 2 KA
BEECHHAT 2720 DN— Y = 7iGHE % Wk
L 7.

MEFEEMIBES 7V 5L —YDRETEEE

SBE B, MR &L, 7)1l X8, Ckristian Duran,

RAYESE, AT FLE BOR, R LTS, R R,

= =, & RZH

mFIAYE2—YDHREICED, BHELIHVWLN
T W 25575 RO i 5E S 2 T REME DR i &
NTHY, NIST Z it &5 RS (PQC) @
RS ED 5T b, —77, PQCIF—MRICEH R
BREL, V7 bz 7FEEDATE Rtk EA
BZTEDEL WD, N—FD 7l k3 EE{LpE
WAHE 2o T3,

AWFZETIE, FIRBEENSICEH L. SIKED
WehE AR, [RIREGARIG 5 Tl 72 2 D% B &
NTEO, AWHFFETIXFESTA, QFESTA, SQI-sign2DIZ
@9 % (2,2)-isogeny Z W5 & LT, FPGAE K UNASIC
FFOHMN—FY 272G - HEL 2, OG5/
HHEICNTET 252G L, B OER 2 7 2 i
ET2ZETRANV=Ty MUEHEBILZ, &5,
INT—FR7 %57 7F v 2T 22 &T, HE
MEBXOATY 7 7R RICET 29 A 7 )VEE HIE
L7z, 2O, CHREFH LI L T, FPGATIER
K115, ASIC Tl ASSFEDMERENT L2 A L 72,

£/, FFERX—ZAPQCTH 2 HQCIZODNTH/N—

P2z 7 bz e U7z, HQCIIE R — A5 &
R 2 HCANE R E2 RO R E UL E X
nie—J7, —MRICEEPFRRRERE <, FHMIC
FEIFRLDIA TR TH B, KT, HQCHEHR
DB XOZDIEKGE ETR I N2 MICEHL, T
IZE 3R PR A oL BN RR Z W RICEG &
b7, P EMES Karatsuba ik %, IRf[E] - B[ EEZ
oL 2RI ZET, N—Fo 7 EHEIC
T U 72 R B L 72

S6lz, HEHASICIC X 2EB LICMZ, Y AT L1
NV TOREIC DD A TS, RISC-VAR—2R
SoC ETCPU & PQC 7 7t 5 L —% Z IR HEX
¥2%0, 705 —yOfEGHREREIL, @
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ARV A TV R AXIAA V7 7 2 — AR O lH
HABLOF = VIR AE G LT 5, B,
NP2 R—ZPQCTHS SLH-DSA ZXRIZ, SoC Al
= N AR, L PR 3G B K OAXI4E:
i % &t RTILFEE i g 28 L T\ 3,

TFHEEREESEED/\— FU T 7 5i&k

HEH B, R =, P EX, HE BR

2799 RaAVvEa—7 ¢ v THMOFREICHEN, A
HNRD T — & W L 7z £ 3R Z21T S WEGHRA
DEALPEE > Tn5, K5 XAt T oA 2 nlEEic
T UEFIIG S (X, BB TR A SR 2 B U s B R
D—DTh3. AWFTIE, HEFRBESOFTH IR
TR S0 TE 1 75 13 55012 58 2 % R D Fully Homomorphic
Encryption over the Torus (TFHE) Z#%H L, TFHE
OHFIZ N— R 2 7IC X 0 Edl T 2 FikzH
AfL7z. TFHEZ HWGtRE T, FEEo7 Y2 )uh
B EFRRIC, Y — b ERHAGDY THEZ MR T
2 HDH B 72, 77— b Pl O EREA L A e AR
BEDIA LICEET 3,

AWFZETIEE S, TFHE % W TS ET2 AT
WP — b EFHIT 2oL A 7 v U EEE HNE LT,
FPGAMIIN— KD 27 7 —% 7 7 F v ZiXal - H¥
L7z, fERON—FD 2 7 HEETIA<HAWGNTE X
FFT/NTT AT, NSRS %2 2 BOE SN BliE 3
SR ETRNT 2 2 LT, mOIEFIMEZ G U 722
IEALZ EBIL 72, ZOfEH, FAMREOHEZIRDEE X
CeF 274 LRVERFOETIE S LT, 2A

RS — FEHM D LA T 2 2 RI0% FEETE S 2
ERIRNUTZ,

I 51T, BUEFZRINED 6T 2 3R HIE TFHE
ZHAWT, B5X LTS AT — b % §Hili i HE 25
M DFEEICHID AL, it kD, MEPRE
E Vo 7z KD ER DA % 53 L THIR T 2 B ot
FLIRF 2RI © & 2 IRk 2 Gk U 72, 8 SR O 45
B, ARECESHROEBITLF 2 T4 LA
ROt & i LT, 8w FiNFis L8 w
TR B WV THTIR D 2 50% DL EHIIR T = 2 2 & 21
WL7z, Rz, AWZEE TFHE 2 f 72 st
HoFEAUICmIT, 77— FLNUBXOEEL X)L
DRITPEN—F D = 7 Fd LD ERMEZ R L 72,

WEIBEEDRE

StEH 2, 8 B, F0 BT, = R

QIVFNN—F ¢ 5 (MPC) 1E, EEODOSIEIH.
WORMERHRZRRT 2 2 &< WAL TEHEZ1TS
7=ODEMTHD, WEITE, RS, L7
FlRfgAs &2 TR FRE LTS, KifETlx, <
NoDEMiZH Wt F 2 7 HoOEELE N—FY
T 7 FHERICHLD A,

KIZN—7TIZET, ®F 27 7% Transformer HEGI1C
B 2D MPCEAMi DI A RISHICID A, *
Far#Ew 7L —L T = 2kDY 7 b 2 7 iEGEE
58793 EE DI, UlmaScale+ FPGAE L X TSMC 28
nm 7Bt A% AT, 7547 Mok - 55
AR D N — F D = 7 H3 %2 FEBIL 72, CIFAR-10,
QQP, SST-2, STS-BELD—MiNAT—4%vy b2 H
WZRHITTUE, HEamiEEE 2R L7235, mIAbiDit
KT E L T — FEERK40%, L1 T v a2
20% HIlI L 7.

7, KINV—=TTIF, BE7LVIVALEHOT
R 2 L ST RE 2 MR B IS b E H U 72, I
IEUREESEEDHEAZZ TP TV E VWS HENH S
7@, B8 H0orElbeziED Rz, —DIF,
Replicated Secret Sharing G ADN—F ™ = 7HETH
D, 6BNA 754 VRO BEE a7 2 &G L,
UltraScale+ VU13P FPGA ET7na k%« 7l %11 >
7. XA T 54 vt ORI X D FEATIR & Rk
L, ISCAS-85X> F < —27 D C135575 E/NELEEMPC 47
A 7 D% AIREIC U 7.

X 51T, T—VBEREICE T 2 WES DN —
Foz7 V7 o7 miliGl 2Dz, v7 Y
778y by RPERT 2 7 MPC iy 5l %,
4BOSA 7oA v DN—=FD 7 A7 THINCIATT S
HRERELZ, Tk DEEI Yy FEERVME
L, B—AVEIHEIC K> GREEEZ KT % 2 & T,
AES-12875 & th « KEIBIMPC 47 2 7 O sk 31l % 92 B
L7,

IN—ROIT7DEEHERE

A &, Haopeng Meng, #57K 1688, 7L =

HLS % I 72 I 5 [l s T iod Ak & AR 75 7 4L
M7 sL—>vav

AR, RIESEET OB LIy, BAL A (HLS)



DEBEEPEE > TED, BFHEHRIHIBWTDHY
7 Yz 7 SRR — R 2 7 2 AR T S
FEPEHSINTWS, AW TIE, BESFHEICEY
TEELUHTHZRFICEHL, V7 227D
REGLRZ B2 7))L DY R LRNT A — PN
BT 22 AT LT L, KA T L2 HNT
Comba FEFLFLMZ AL, FRT 2R 7 LTV X L
BLONI A= IIHUT, FKEHE, L1757,
AN—=T"v FDORIC FL—FZ 70U 2 Z & 2R
L7z, UKD, WEFRERO HLSEEHIE 1T 2 HE)
BB LD ARIMEZ R U Tz,

Fz, AT S 70Iiz8 T, EitHy—2on
— F N TOWFIH—Ih kit (P-SSSP) ALBRD
BEAR BV Ry 212 DWW TREBEINICIFZE &2 D 72, Wi
BB CIE, BRVE)EM: % R 72 75O Delta-Stepping X — 2
DSSSP7 5L —82REEL, N7y FX—RikEt
PN=Fo 7 ETHIHFEEEA T —S YT 26T
5T ERIGELTZ,

CNEMEEE LT, AETEABRIY —2a—F
BT EERETH 2, WIEDORTr—5EY 574
DY, v—2ru—FAE#EIcL2 Y Y —ZAHHHD
KT, BaBLORMA —N—~y Fic X 2MHEL1L
KD FHA ., ZNoZ2@RT 2720, BINELHD
METS 77785 L—2arv 7L —L0—2 %%
U7z, K7L —L7—2TlX, Delta-Stepping % /X F A
— LR A Y a =V v ar L, N7
v MG S EREY 1 — 2 HAGDYE BEN T -5
Mz EA L, 51, 7 — FEMIEFIEE 2y Y
HOESIMEZ B D2 5 2 & T, ST 57
FRO Y —AOMIEERICLZ, AT, YA
v 77 LA R—RADFARH - fhEbEkEz N1 75 1
IR AA A, FIRFERNCAES Ba 2 LWL DO
AN—T"v b ZHERFL 7.

FEEHTIX, 7VITURL, A7 a—1 v 7K,
N—=FD =z 7RG E RN ahSbod & Totd 3
HLSH§1 5 4 75 ) 2% U7z, FHEiORSR, RFik
IFHEK D Delta-Stepping 7 7 7 L —% L WKL T, A
BAlY — 27 10— R TH20~30% D Mg 1A L% R
L, Z—7v FB XA T HIEH DU B fif
BENTZ,

SoCIZHBIFIBERE T —R/\wY - OVvF T DR

Ax
£

St 5, 0t 715

VAT L F v FuT (SoC) IKBITFZN—FD
=7 +kF2VU T4 Tl koY y s -avyFyv
TEMNC BT 2RI FEE LR EE HoTnd, K
WFZETlx, Z OIS 2729, Tif&f-aHEERE
5 (PQC) D—FETH B /N1 FVE¥E (bin-RLWE)
RS2, 70k v Y OREL XLER 71t A
AT 22X 2V 7« BBZBEIL 7.

FHM 7 SoOCBEEI T, MELEOREEY 2 — L%
CPUDZ Y T ¢ WIS AICHEINCHAT S &, A7
La—)VERBIC KRE A — N —~w FEL 3, 22
TAMFE T, R + —FNv 27 -avyFv
(Homomorphic Feedback Locking: HFL) 7 —% 727 F %
ZREU, ATk, HERTRS A2 CPU D A
A VEIGNADSHEL, WHNCE{ET 2E7 0 v
YIDT7 4 =Ny 2N —7ELUTHIET %, Linux%
FEBLL 72 RISC-V SoC - TN— R = 7WEE 21T 5 725
R, 8By FOEF2U T4 LXUIIEBWNWT, HFLIC
KB AT LI NDWREA —/N— v FiF15.0%IC
Mz onr, —J, W5EY 21— IL2HEIHERL Y
BT, KDEV4IEY FOEF 21U T4 LRLTD
33.5% DA —IN—~\w FBFAE L 7.

I 51T, SOCDIRS /=Y — A F Thin-RLWE €Y
2=V ERELT 5720, BT XORITTEMICHESE
FRED R D 2T U7z, SR 2R 7 IRE TR A
PEEHERFT 272015 ) A ZNsE 2L, H5
KR % 2 R B 5. 2 T TARIZE T,
bin-RLWE i D RN 7 L — LT — 2 2L, Ev b
MOFE (BER) O AE N T2 & &bic, 124
YNT Y RICK D Y AT A ROE SRR D R
ZHEE L, BN T A= &y MZOWTIOERI DR
Gt - BRI X D TR R A2 BREE L, HiRed TRV
B RWHERD RO SN B IGHICHTT 285 A — 4%
Rigét %272 512, T OMEHICHE D = Shift-
Convolution N—ZADN— R 277 —F 57 F v % H
L, 28 nm ASICE X OFPGA LT, &85 A -2k
EICBFBMEL —N—~y F&2)—T"v b &l
L7z,
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— BIAISHOR — DRSS i3 R

47




=
&

— BISISEIR — DRSS it~

48

Za-JIRy cU—=JBRBICEFEY I DT -
IN— RO T 7R

SR 3, 8 3R, Bayasgalan Amartuvshin, & 5

Za—9) %y FU =7 DEGHICB T B HHERR
I, RFETIEY 7 b2 7 EN—FD 27 Dl
M6, RO, v G, 772 FiEmo &R
FALICHW D MATWS, £, SPAD (Single-Photon
Avalanche Diode) % W\ 7zl > o v 2B W T
T ERERZ 2 = 2 — 5 )V % v b U — 27 CIEBELET
ZFHRICER LU, fERTFIETIE, ZERFZE0H
HE 7 BRGS0 SRR B 2B T 2 RN DAL RE 1 3
MDD o7z, FITARUIETIE, —2a—FNVIIFRY
VU PO Fi BT IVEREL, KeHEDZE
LIS HIETE 2 Z &2 FE L, SRIFAET
P 1 N i | O HTE U S il =15 A i
e v > v T OFEREHET.

Iy YFNA ARG T, AT —4 %
AEBRALIENAF) 22 —=F V2 b =07 7%
V=Y zRat U, BERMDP LT 25RE T TH
BAL—Ty F EENEI RV — 2 TEB3 L
ZHEALTED, ZORREHEEELT, V7Y
7« N—FUz7HsEIc kAN —2 07
— %77 F v DHFEERED TN S,

5, 799 F LTORBEEE SV HERICIT
F7eT 74N —R#E7 —F 7 7 F v ICHBWMO AT
W5, SEfERITING S 2T 2 BRICE, KVF e v
2 DS XEEPI AT YR LRy 7 OFER & 7%
%, T, 7T v¥aryAy FEATKY 2 B—
%Xmﬁﬁﬁégﬁgﬁﬂv#yﬁ%&%%%b,:
NICHHL L 2B A 'Y a v Fa— 502t
W5, ARERIZKD, %/7Wﬂ®ﬁ%ik%%iv
HEFMD —7 —> a VEFOE#LEX S, AT,
VATLATOY T FEI—Y = ATIDT—FINA %
HINC T 2727V F v+ 2IVKVF v v o i
AL, ¥F¥a7k7ay 7 a0 82 HiEL
T3,

mEEse, B ENEZ@ERICHEITT2 7 aky ok
EDHMHIHS 27 LA R TH 2. KB R T
AHTRERLBORTE Y P2 720, Il
AT LITIHMEE T - AR T O ERE LTI & T
a—FPERDEND, AMETE, FIOBLERTE
vk EEEEETE Yy MCERH LA, #i5gs T
v R T, HlE SRR ICRE S NS 2o
WBENPZAT -5V 74 OEELHIE 52, 2
T, JCEMANEEFHWARE N 2 ETE y Ml
T—=X7 0 F v RBELUL. —, HEERLRETEY
FTIE, FHEHROENC X D EHDOBDETIEY 27
LDSEEE T2 B3, ZDN— R o 7 HHE AL T
b5, KR TIEFBE S LT, MOETIES AT A
DA =5V T 1 ZfFHTL, SHOKEHGEICIA
7R AR L,

ROMEREFIAVEI-YDHDOHAFIE X T
L

R =th
MOMMENETa v —YOEBICIE, BTEY
FORFEICIA, BTE Y bz @EREICERES 2 4

VAT A SZORFINA R - RERDERETICEET
B

=H KA
HEMAEEMOTEELRT Iy P74+ —LELT, &
Yary7i b= RIS NERRPFKOTILIHED
STV S . OGERRIER O KBIBALICHED, ErEREl -
IR ENZ VAV T 5 P ATFINA ZAD
HEHTINO A TO S . ZEFHE T DO/NUE L OERESR
bz 9289 2 Bt & U Chlst & i) T & 72 53 iid 141
HEEECIRRE (CMA-ES) Z vz 73N A Rkt T ik
ZHWT2x2h 75 RWRLGEA 75 FE DKL 12 H)
FTOFFHIO A TNS . 72, KR OEELLEG
EfiE LT, YVary 7 b= ANAED» S50
7uy Iy FREEEZET 2 AR - SREREAEZ
B OFRFHCH O HATE D, HHEEZENEE T
QPSKIE 5 Z M TE 2 2 & 2 ERINICHAEL 72132,
IR T OIS B % WREIC T 2 Hi 72 72 Kl D 7 —
XTI F v BER L. 610, KOKRFHD T3
fififil & U C 2 DR - PR EEE 2 Bh 3 X<, &~
Yary7zx b= 2R WEENBKICHEDOLY
PRI EERI R (PUF) OfEZBAmL 7.



NHEAEE

(http://www.ssn.t.u-tokyo.ac.jp/)

+/R=)IVEFMEERBWZILY NAZIR T
N RZET B

ERUEERILEY (VOC) GEERMIZS/ RT—
WaFEy

t FOSICE, b FofREEED T, Ha ki
FEAEELEY) (Volatile Organic Compounds: VOC) 28
BENTND, 2D, WRAICEENS, & RO
s & B 2 R O VOC 2 IRV IC I T Z g, IR
WOHP W2 HELT 2 2 EPWIfFE g, 4x
%, @EF ) >— FrERWEEEOKEL VY ETF
ZINETHAELTE L, LrL, &EF/ >—hic
Ko rerr vy R EFmNCY S ab—rard
BINERMEL ST W, Sl rrEik e Ik
7D — v BRiE R AGDE S 2 LT, RUHIE
EaETmNICY S 2 L — T2 FEEHIChFEL
e, %, ZOFEEKLERICCHTSEET, G
BREOWERITS L4, Firckse g mEio
RRICHDIHEHZ LTS,

F/ FINA RDBELRELET

LSLiX, ZDMENEETHZMOS IV P RAT DY
A AfMC ko T I E CRIEMICHEREZ R EL T
e, EHEEF ) = RS VPRI R EDH TN
A ARBEDEAPNTEINTED, FI v I RYEE
DY 2 — )VFEBNC K 2 F T DIRIE EA DR S WA 7%
MEoOEDE LTRERHMEN TS, &4k, BdE
BEHT X D CMOS F v 2 )VER D B 1 L 2 4 ]
THEMOBFICD & &bz, YVaryFvr*
WIZBIZE - — 7 % /7 VEERHEIC O W OB
a2 B L C & 72, 4l sy Bk & IR 2
V) —vBIBuE R AG DY 2 2 T, Si/SIO2SRIZRE
AOIRENE — FOEEL, ZORBE— FICkoTH
MEFEDOET— 7 4 ) VHELPEKR T 2 2 L 2 R/ET
HEERBPR SN,

INVEREE
https://klab.t.u-tokyo.ac.jp/research_theme/
IRFTTF W TEERIM

Vg L, BEHE ERl, ME KT,

1w 7 x4+ x>, Hugh-Chih Huang,

HFr B8, )1IE EE

BRI BN 723000 F v 7 IR IE SRR O WSS
ZFEMLTNS, AIBRT—Y v AN L 72035 TR
HBALLU X DERGBNIA—Y 2 HTEL51ko7.
7at vy, FHCRBEAIEF VAT Al 70t v 3T
FRHIBIA ) HFEIGICERIND XSICE>TNS
DD, MEEBEDE Z 212 O TEERPLAE X B
MEDS A3 238 H - 7.

Z CCARIEETIE T v 72 90E [ S L TTH
W B ELMERMN Z BT, v 754U % Basik
FRMBOSRA L, Fv 7OMEINEDPERT 570,
BEREZ P U COIMED EA L B0 &0 S HIED
b5, AHEEEEBT 2720 OMEEHEE, X457 14¥
—a v, FUEEAN, WONCARREZ G U 27 7
7oty 3 OFKICID A TNS, REEIZS
S —SiF v 7 MOTSMC 0.18mm CMOS 7'+t 2 % Hi
WTF vy ZRBERHI L, FEEBIES R TH S Z &
Z R U7, ECTC 202512 TiisC&22fFF6#£ L, VLSI
Symposium S H L& B L RETETH B,

BEESAIFOEYY

INE L, B EfJ, Jaewon Shin,

Yuxuan Pan, Jiawei Yu, /J\ff )&=+, Lingxiao Li
VB DEARVNPIIE R (CIRSEL LT AN (Y (@S
TEEIINEEMNZ 2729, Wired-logiclc# H L 723k
J A < v AIAL Processor Z 9L L T\ %, Wired-logic %
M3 Z & TDRAM S SRAM 7 7 & 2 2 /ML T E &
TR KIEICI L TE 50, WREETFE2Fv 7L
WCHEETZ 0N H 2 - O ImBEFEITKIEICH T
%, 22T ABDOIICB T2 7V —=v 7 LN
2AEBR =2 —a v TARARLEY FU—2
Z i s 2600, 2 LT Q)R LICRIEIC 7 )L —
VI UETREENT 2720, AHO=Z2—marps
R DL 1% 175 IR BB 2 S A @ AT o3 V) T B
WEEETEEEZND AN, FERE=2—I L%y
T =i, 2L TE)EAAATINTY X LD

(o8}
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I TR ZHAHT 28 434 A1 Wired-logic
architecture [AIE§ D3 D DEffi#BAFE L T\ 5, REFEIX
Kax ~Mb, AR GICE U, fEROAR T —1 v
JHZ ) aVEHBR—-RICHERLE 22—
VAR —=V TRl REELU. R E
MRS 2728, 3MEEA0% DEIE, FEMOYERIC X
D WLFER IR L 2RI =2 — 9 v %y P U —
27 (NNN) 1Z®f L, HOHEID D -H (SSL) %]
2% 'NNN-SSL; 7L—2L9—2%F L%z, N—F
Y L 7T, HEEY 27 THAE SNEBRPSAE
N g 2 =% WL 7 at v 3 TR
—Fus¥ (@E) kL, #R7EEDEDAE =7
A€V (NM) Yty HICHET 2 "WL/NMNA 7
Vw R7—=F%577F v, ZHEL%, 40amitfEF v 7
DFTIZ, IV NZ FBRWLILYy 2—8THD A
SHIEZHMERT L DD, ¥y a vHikEZ2.7365H
WU 7z, Fiz, WLEHAAARITITENTE8.1 TOPS/
WEWNWS HBL 72 T2V =38R EER L, mifEHR
DEEFLWWL 7Bty Ty VBRETNHA—F
« X Al Zfi D CHIFRINICEITTE S Z L R FEREL 7.
ARHEAFUE TSMC & DALEFAFZE & LT, IEEE OJ-SSCSIC
THETETH 3.

FA - A - BIRARZE

(http://www.ntech.t.u-tokyo.ac.jp/, https://fles.t.u-tokyo.ac.jp/)

ISRV —EBBELANDBE 71 5> REEDIER
BIFH FNEE, 35 PEX, #HE A<

PR %2 XU & &9 2 AR D 1 TEIfE R RE
RTINA AL, NIVAT 7R LB R EADIGH
B EN, BHZEDOTHWS, FNA 224K
ICEE S, RIMICZE 2z R > ik, &l
BHEVE, fhiEtE, FKEREHEPREETHS, T
I A b —#EET NS TITBEN A g A vy —
7z —AELUTEHEN, BP0 23R
HBENTVS, FxlE, TIR v —BEE LAD7
254 7R TOMEEHEL, 5 A b~ —HEH -
O Z VIR DI ERE L b0, 71
L ARIC @A C B DN, MiEE &K
AREEEZEELTLE> Tz,

AW T, WELS A F<—EAOEY 1 5 >
FiGEZERLU 22, Zhuc ko, Rimmasett:, fimrk,

KRERBEBERZGT 27 07« 7ERTHREZFBL
7z, WE T EEME N Y L v 2 LA SRS
U, LS 2 b= —DRZIERE 7 « VL, R
ZITREE 7 ¢ VL TIREET 2 2 & T, RN - WEE
KEEGEEZMZ N —= v T ENY FY v 7 ZURIC
U7z, fEL 2M# 5 2 b — LD 71 5 v P
%, 100% B Lo fiifit:, 7« L LML & O il T90%
LB H A iE ik & u OO R EZ R L 72, Z
DEE, 74TV FHNOEARZ 1% TICEEED,
FEppifitidi > 2 7 « 7HF DL T A b~ —HEE
DG ZEWRRIC Lz, 61T, AFS VY2 Y 2
HMISAY—FLO7 4 I v PG RIcfE#L, ek
D7 LF 7NV EEAREDOREZS2 Z L3 T
&7z,

TTREMEE

(https://co-design.t.u-tokyo.ac.jp/)

Computation in memory (CiM) [ZB8Y B3

MR R, wHF=2

Computation in Memory (CiM) X €YD 7 L 1 #hi
ZHALTEE - 2% (muliiply-and-accumulate: MAC)
R 2T FOMICK S, MACHRIZT ¢+ —7' =2
—J )%y F7—2 (DNN) OHhThbFHEE % Y
B ETHS. DNNOREZFITZS I 21—
YEREFE L. ¥ 22—y TIEREAMAAEE A
JHICB T2 EAZERICETL, EAERDIMR
It 72 X6 DERMMT 2 2 &%, —EDETINK
SRZIENTES, DLRICKD, DNNOEAE HAE
T3 ETCMAEYRVICBIF ST /NA ZADIER
AT T 2 2 L2 REIC R o 7z,

Simulated Annealing [CB89 2 H/ 58

A2, WHF2, =FRRETF
HagmiEtiiED1OTH 2+ v 7Yy ZiiEE,
YEal—T4v 7=V vrEHAnwWCarEar
—rav-.-Av - AEY (CM) THRIGE, kD
IyaA—=FT 4 7ty Iy VEEPHR S &M
MREAFEMICRE S 22 L WS MEEH -7, 2T
TRy - Ly a—7 44V JICXSRRAM IV E 25—
av oAy ARVYREELE, #FEons - v
aA—F o R ERO LYy a—F 12 v IR, CiM



DA IR 5397.6% /NS 5. ReRAM 731 2 DIEXT
Rz o —FEEHRL, —XPXonIvt=7 v
2B 2 QUBOFTHID “0” Z HRSICEET 2 2 & T
FHTEDE Y b - 25— (BER)H'10f%, FFATE
28y FREMSEY FETHMS T T EDTREIZAZ 5
7=.

1oty AVEa—FT1 T DR

MR, WHF=2

v D78 D Event-based vision sensor (EVS)
EMALBEET 2KIHE T %)L ¥ — DSRAM
Computation-in-Memory (CiM) Z#ELL. ko7
L—2LAh AT WL T, EVSIZHIHRDNEOMEZL
ZIERPITHRIBLI T 2720, 77— X2 MNICBf
TIREINIZE E WO R D 5. $24E T % SRAM CiM
FEVS2 51 &2 4 Ry P &ZIFHD, On-event
BXUOOffevent 2 ZNZIHET 2, A XV FTF—%
% #HE 3 2 spiking neural network (SNN) D<)LFE w»
F HA(FSRAM CIMIZERIFE TS, $RF L EVS
[f1F D SRAM CiMIZEVS D7 — ¥ ORI X b, 7L
— LA AT LTI GD TRV X — 5% L T
.

TIHERRE

(https://sites.google.com/g.ecc.u-tokyo.ac.jp/takenaka-lab/)

HEARLSI(ZRET BHAF

R 7E, &M, NESR BR, FAERE,
JNVE DS SIVD A v, I BEKED, 7% BE,
% S, 2BORE, LU FME

P ay7x b= A% RN TLSIORHEP /0 %
KA T B 2D TV D, InGaAsP R IEE K % A
Wz MOSTIYCZS SR B 2 BT 72 IC4RIB L, FaEL7z, 7 —
bR E D700 nm PL B EJEWIGAICEWTDH, 1 Vem
DUF OEWERHE 272, £ = BdlfbTic & 0100
GHz DA EOB{EHfs D EBIARECTH 2 Z L 2 H 52T
L7z,

AR O KERICEET B/5E

79 75, 75 BHRH, &2 pRIZ, 0 AR, 770 &5ER,

IR BRZ, JE Juah, EHFKR, KILIBA,

WEF 2L&

AT 70 7 5= 7 VRO ZiED T 5,
InGaAsP #iJlii %2 & 1) 2 »ORERNE RICHED bR 72
A7V Py 7 28 L7005 < 7k
[z Ao TR L, BIfESEEET 2 2 & ICKY)
L7z, Z3uc kD, #ifFdE %1 pW BN IC & TR
%7 8 DYERER FREL 72,

RF 7 # b Z O RIZ@EIFTzINAINT —ZHERICEET B A

go

v

79 75, 75 BEFA, SR &8

& SR ZRE U2 RE 7 4 b =7 2T HE T D%
ZHED TN D, 48— b AR Ge ZOER %2 Hi 7 ICHEIE
LT, ZOWEFGRICEII L7z, GeZIGEITR TN
Fk v MEAZZ 2 E TGN 1262 A5
T2ZET, mNIERRICE T 2EBFHHR 0% E
MHls 2 2 I,

k=75 — MRVEARE

(https://sites.google.com/g.ecc.u-tokyo.ac.jp/mosfet/)
HfO2- RIEFBHS — MEBE SIS LTS
EAEI(CEET %

h=TZH—hR> D2Ta v, #3F, Bk,
1BEE IL5S, B =%, MliEe, B EE, £ 75,
N

Iy BCHR %2 A S AR 2 7 — MR S U
MOSFET (FeFET) &8 & DV v R+ v FiEE (MFM
W) 2 ATV RV ET S FeRAM X, R DMK 2
HOARYPOYy JHFEFE LTI SN TS,
FRHOEAER L & U7z HE (Zr,O, (HZO) TaiAE R - K
MAERE W TNA 2E, BAEDSi CMOS T2
0y — L ORAMEDRO TR, KRELBELZED T
W3, FAlE, ALDIRIC ko THEREL 72 SN G505
TR DY 15> FeFET D 35 1 B E 5 L D B L 258 L
T, R IR EET 20z EDTNS, 5
FRLE, FeFETICEB W CHIfERRE DA LENED IR &
%BET Ty FEIELE Ty T ORRMIGE %2 TR 2
N, b Iy 7ROREZLE it 3 kgL L,

(o8}
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Fow 7OIRZEENEHSPIC U7, MA T, FeRAM
S FC 1) U 72 BSHESE MEM. 3 ¢ 78 & &2 12 B WO TR
BOFBRERPNINWZ EDEEE R ->TED, ZOH
ROVIIIENEZH S 2L, imprint IR & Rk P 1
chr 2 RHLX.

7. 61T, ZOMMEKFEE, A7V —=v 7R
AT, SHBEHOEBDNL —DE T HH RN
BElckoTELL, BT2EL 2 FHBERPET T3
T ETHRAT 7 AMELSIHI S NG 2 L ISERT 2
ZEZEHSMIZU R,

BEERTNARERVWEUYN-OVEa—FT1>
72T %

N—TSU—NRY BT, BFE D,

F HER, B HHE, 8 FK
ATEAMOBOAIGHEFELE LT, YPN—avE
=T 4 VIPEREHEEDTW S, FrlE, FERR
BT A F 27 A%D S MFEBETINA A PN —
AVE21—T 4 VI ERYHEWETCEIN-FY T &
LTHETHZZ LR RBRELTED, SiTIv 7%
— 4 L CHMRIE AR Tt - FE TS 2 ERTE
ZHLUNWAIN=FY =7 LT, BfFFRPT N1 R
DILRICK 2 AIERED I EOWIEZMED TN D, 4
X, nF % FJ)VFeFET & pF ¥ %IV FeFET % W\ T
HEAECMOS A v N—2 —ZIRIBL, ZOMFEEAE
CMOS « ¥ )N—% —Z FIW THASIEE B DV N —
aAVEa—T4 7RI LZ, 51T, FeFET DA
KDANTH 27— FEEICINZT, WA ZTEH
U722 AJJD FeFET U PN —24RB U7, BED AL
WMEMED A% ZD2ATIFFET U PN —IC AT 3
T & THIRMICHE L W& R 27 TdH % NARMAI0IKE 25
T—2 PR SR CEMTE 2 & 2GR 72,

EFIVE1—9HHEERRICAIFZSi CMOS DIBIE
im COEMESFIEDIEMR
b=TSH—bRY BT v, BBER, #Fl
wmfAVEL—T A VIV AT LTIE, mFEY bk
B ED7dITiX, 4 KX OMKETHETE 2 Si
CMOS [ Z EHTE Y FF v 7OIE< ICEL T &340
FETHD, ZOHNDEDIC, MERTDOMOS k5 v
YAy OEIERERNCHS LT, ZOYHERE
Z WAL T % 720 O FEER - FLERIVITA 2D T
%. SAEFEIX, Si MOSFET O MiE 8 7 1 D B 8 % 4
K7 6 % & TR W EFIPH CaHiiL, Ko 7 %
A S B L DR R A7 & 2 ORI 2 T & 2
U7z, EEFFEREBRETEO K 5, KT 7 % A
BraLR B SRR T & S bickmd a2 /L

RF%ikSi MOSFETIZHF3F v RIL - #EZRDERE
festOREIL

N—=T2H—rR> ATy, BREM,

EAY BERRA, AIOE

e Jalid St MOSFET B &y 7 7N A A%, %JEF )
MG (F— A=A 75U R (GAA) HE)
NEBITLDDH D, DK S MR = RuED
MOSFET IZ BWC Rk (b 2 BT 272 012iE, Fv
FOVERY, T v ZOVIE DL, EEA, 7 — kg E
HYNERT 2 & & big, Fidd ko B A E RS
b DO RGEHE 2 HEL T2 Z L PHEETH
%. SHEEZ, GAA MOSFET TH Y2 F v 2OVIRT iz
THSSi(110)HICHEHL, Si/SIO25AEFHEIC KIF 3 K
WA 7 OB ZTM L 7. ZOFH, [EEE % E
R FUHUERT B 13 A 7 I N U TR E kit 2R &
9, TakRAESDEICK B A 7 MEHNTINA ZFF
PEANGZ BB NINT EZHSPIT LU,

BALMEEFEEF v XILMRELENS YIRS
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Thailand Meeting (MRS-Thailand 2025), Bangkok,
Thailand, May 1416, 2025. (Invited)

K. Uchida, “Institutional Strategies for Research
and Talent Development in Digital Foundations
and Their Utilization,” EU-Japan Network for
Digital Foundations: Digital Foundations and AI x
Domains, Tokyo, May 22, 2025. (Invited)

K. Uchida and R. Toyoshima, “Low-molecular
Sensors with Low Power and High Selectivity using
Nobel Metal Nanosheets,” 6th UT2-MAC Student
Workshop, June 3, 2025.

R. Toyoshima, “Operando Spectroscopic View for
Thin Film Gas Sensors,” International Conference
on Electronic Spectroscopy and Structure (ICESS-
16), Berkeley, California, US, July 20-25, 2025.
(Invited)

S. Ui, R. Toyoshima and K. Uchida, “High-Yield,
Low-variability Pt nanosheet Hydrogen Sensors
Enabled by TiN Adhesion Layer,” 38th International

Microprocesses and Nanotechnology Conference,

Japan, Tokyo, November 20, 2025.

R. Toyoshima, “In-Situ / Operando Spectroscopic
View for Thin Film Gas Sensors,” 2025 NTU-UT
workshop, National Taiwan University, Taipei,
Taiwan, November 25-26, 2025.

R. Toyoshima, “In-Situ / Operando Spectroscopies
for Surface Functional Materials,” AI-mat Seminar
(Host Prof. Heng-Liang Wu), National Taiwan
University, Taipei, Taiwan, November 26, 2025.
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Yuxiang Shen, # 5 &, WH &, Covalent
Functionalization of CVD Monolayer Graphene
with Cobalt Phthalocyanine for Fast, Sensitive,
Selective, and Stable Ammonia Sensors |, 585[A]
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(1]

A. Kosuge, H. Sumi, N. Shimamoto, Y. Ochiai,
H. Amano, T. Mogami, Y. Mita, M. Ikeda, and T.
Kuroda, “Agile-X: A Structured-ASIC Created with
a Mask-less Lithography System Enabling Low-Cost
and Agile Chip Fabrication,” in IEEE Transactions
on Very Large Scale Integration Systems, vol. 33,
no. 3, pp. 746-756, March 2025, doi: 10.1109/
TVLSIL.2024.3486239.

Y. Pan, D. Li, Mototsugu Hamada, A. Kosuge,
“Analysis and Design of Coarse and Fine Segmented
LUT Implementation for FPGA-Based Resource
Efficient Wired-Logic DNN Processors,” in IEICE
Transactions on Electronics, vol. E108-C, no. 6, pp.

306-315, June 2025.

Ep%A—i

En?ﬁuﬂy

(1]

H. Amano, A. Kosuge, H. Sumi, N. Shimamoto, Y.

(2]

(6]

Ochiai, Y. Inoue, T. Mogami, Y. Mita and M. Tkeda,
“Can the Agile-chip platform carve out a niche
between ASICs and FPGAs?” IEEE Symposium
on Low Power and High Speed Chips and Systems,
April 2025.

H. Huang, Y. Mitarai, M. Kawano, M. Hamada, and
A. Kosuge, “Thermal Analysis and Design Guideline
of Massive Orthogonal Stacking Assembly IC Cube
(MOSAIC) With Bump Connection Enabling SoC-
DRAM Direct Stacking,” in IEEE 75th Electronic
Components and Technology Conference (ECTC),
May 2025.

M. Kawano, Y. Mitarai, H. Hashimoto, T.
Fukushima, H. Hosokawa, J. Fujikata, H
Kikuchi, M. Hamada, T. Kuroda and A. Kosuge,
“Massive Orthogonal Stacking Assembly IC Cube
(MOSAIC) With Inductive Coupling for Exascale
Memory Applications,” in IEEE 75th Electronic
Components and Technology Conference (ECTC),
May 2025.

Y. Pan, M. Hamada, A. Kosuge, “A 83.7% Resource
Reduced FPGA-Based Wired-Logic DNN Processor
by Using Mixed-Precision Module Embedding Into
Non-Linear Function LUT” in IEEE International
Circuits and Systems (ISCAS), May 2025.

H. Amano, A. Kosuge, H. Sumi, N. Shimamoto,
Y. Ochiai, Y. Inoue, T. Mogami, Y. Mita, M.
Tkeda, “An SoC Design and Fabrication Hands-On
Educational Course Within One Weck Using
Structured ASIC” in IEEE International Circuits
and Systems (ISCAS), May 2025.

A. Kosuge, “(Invited) Hardware and Software
Co-Designed Neuron Array Processor for Al-IoT
Applications,” in IEEE International Parallel and
Distributed Processing Symposium (IPDPS),
Workshop on Coarse-Grained Reconfigurable
Architectures for High-Performance Computing
and AI (CGRA4HPCA), June 2025.

H. Sumi, H. Amano, N. Shimamoto, A. Kosuge,
Y. Ochiai, T. Mogami, Y. Mita, M. Tkeda, “Agile
Prototyping of Al Hardware LSIs Using Multi-

Layer Aluminum Interconnects in a Minimal Fab



(10]

(11]

Environment,” in JSAP International Conference
on Solid State Devices and Materials (SSDM’25),
Extended Abstracts, Sep. 2025.

Y. Mitarai, M. Kawano, H. Huang, T. Kuroda, M.
Hamada, A. Kosuge, “A 78% Area-Reduction in
Edge-Coupled Inductive Coupling Link for Flexible
Chip Assembly Using Oblong Coil,” in JSAP
International Conference on Solid State Devices
and Materials (SSDM’25), Extended Abstracts, Sep.
2025.

Y. Mitarai, M. Hamada, and A. Kosuge, “A 16
Gb/s 48.9 fJ/b PVT-Tolerant Standard-Cell-Based
Receiver for AC-Coupled Chiplet Interconnects,”
in IEEE Asia Pacific Conference on Circuits and
Systems (APCCAS), Oct. 2025.

H. Amano, A. Kosuge, M. Nitami, H. Sumi, N.
Shimamoto, Y. Ochiai, Y. Inoue, T. Mogami, Y.
Mita, and M. Ikeda, “Live demonstration: Quickly
developed chips with the Agile-Chip Platform,”
in IEEE Asia Pacific Conference on Circuits and
Systems (APCCAS), Oct. 2025.

A. Kosuge “[Invited] Digital Neuromorphic
Processor with Orthogonal 3D Chip Stacking,”
in JSAP International Microprocesses and
Nanotechnology Conference, Nov. 2025.

Y. Mitarai, M. Hamada, and A. Kosuge, “Analysis
and Design of Oblong Coils and Standard-Cell-
Based Receiver for Area-Efficient Edge-Coupled
Inductive Coupling Transceiver,” in IEEE 31st Asia
and South Pacific Design Automation Conference

(ASP-DAC), Jan. 2026.

SIURIDL - RS - REFHK

(1]

Jiawei Yu, Kaijie Wei, Hideharu Amano, Mototsugu
Hamada, Atsutake Kosuge, “A 29.71dB PSNR
Integer-based Learned Image Compression Toward
Resource Efficient FPGA Implementation,” IEICE
VAL T4 K2R, Seprember 2025.

NVEBOL, “[RAFRE] GPU-DRAMIERE %
HIREICY B IEACREMOSAIC,” IEICE ) av
ML 7734 ZWFFE2 (SDM), March, 2026.
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Tomoyuki Yokota, Takao Someya, “The Potential
of Ultra-Flexible Organic Photonic Devises in
Anesthesia and Vital Sign Monitoring,” Journal of
the Imaging Society of Japan, 64, 573 (2025).

Hao Liu, Masahito Takakuwa, Michitaka
Yamamoto, Shinsuke Nakashima, Zhengyi Jiang,
Tomoyuki Yokota, Takao Someya, Toshihiro Itoh,
Seiichi Takamatsu, “Ultrathin bending sensor with
ultrahigh robustness and reliability for robotic appli-
cations,” npj Flexible Electronics, 9, 123 (2025).
Jae-Hyun Kim, Hyojeong Choi, Kenjiro Fukuda,
Jaebin Jeong, Jun-Gyu Choi, Sunghoon Lee,
Tomoyuki Yokota, Sang Min Won, Joohoon
Kang, Yei Hwan Jung, Jongin Hong, Seulki Song,
Takao Someya, Hyeok Kim, Sungjun Park, “Skin-
conformal MHz-speed organic photodetectors for
angle-free and long-range near-infrared communica-
tion,” Nature Communications, 16, 11041 (2025).
Xiaoping Liang, Buyun Yu, Tomoyuki Yokota,
Takao Someya, “Conforming strategies for bioelec-
tronics on arbitrary surfaces,” npj Biosensing, 2, 41
(2025).

Vincenzo Pecunia, Thomas D Anthopoulos,
Ardalan Armin, Benjamin Bouthinon, Mario
Caironi, Andres Castellanos-Gomez, Yongsheng
Chen, Kilwon Cho, Charlotte Clegg, Xiaosheng
Fang, Peter Fendel, Boyd Fowler, Gerwin Gelinck,
Heinrich Gottlob, Philippe Guyot-Sionnest, Rob
Hannebauer, Gerardo Hernandez-Sosa, Mark C
Hersam, Lionel Hirsch, Johnny C Ho, Furkan H
Isikgor, Jérdme Joimel, Hyun Jae Kim, Gerasimos
Konstantatos, John Labram, Max C Lemme, Karl
Leo, Emmanuel Lhuillier, Elefterios Lidorikis, Maria
A Loi, Pawel E Malinowski, Patrick Merken, Thomas
Mueller, Bahareh Nasrollahi, Dario Natali, Tse Nga
Ng, Thuc-Quyen Nguyen, Sung Kyu Park, Lian-
Mao Peng, Paolo Samori, Edward H Sargent, Liang
Shen, Sanshiro Shishido, Ivan Shorubalko, Prashant
Sonar, Samuel D Stranks, Sandro F Tedde, Koen
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Vandewal, Marc Verhaegen, Sumeet Walia, Feng
Yan, Tomoyuki Yokota, Fujun Zhang, “Guidelines
for accurate evaluation of photodetectors based on
emerging semiconductor technologies,” Nature
Photonics, 2, 41 (2025).

Zonglei Wang, Yuli Wang, Jiawei Yang, Pengcheng
Zhou, Wengqing Yan, Shihong Lin, Yujie Zhang,
Qingyuan Sun, Yumiao Xu, Zichong Ji, Mingzhe
Wang, Zongman Zhang, Junhong Yi, Meiqiong
Zheng, Xuezhong He, Lulu Sun, Sunghoon Lee,
Tomoyuki Yokota, Hossam Haick, Takao Someya,
Yan Wang, “Sub-400 nanometer-thick skin and
environment adaptable organohydrogel nanofilm
epidermal electrode,” Nature Communications, 16,
10103 (2025).

Ilhem Nadia Rabehi, Silvia Mariotti, Kenjiro Fukuda,
Shin Young Lee, Dou Zhao, Penghui Ji, Shuai Yuan,
Jiahao Zhang, Chenfeng Ding, Kirill Mitrofanov,
Dominik Madea, Ryota Kabe, Tomoyuki Yokota,
Luis K. Ono, Takao Someya, Yabing Qi, “Dual hole
transport layer for ultra-flexible perovskite solar cells
with unprecedented stability,” Joule, 9, 102209
(2025).

Sunghoon Lee, Kanta Takano, Wakako Yukita,
Yusaku Tagawa, Lulu Sun, Shuxu Wang, Joo Sung
Kim, Tomoyuki Yokota, Takao Someya, “A body-
scale textile-based electromyogram monitoring
system with coaxially shielded conductive yarns,”
Science Advances, 11, eadx4518 (2025).

Masahito Takakuwa, Kento Yamagishi, Sunghoon
Lee, Yusaku Tagawa, Takao Someya, Tomoyuki
Yokota, “Device Integration Technology for Practical
Flexible Electronics Systems,” Advanced Functional
Materials, 14330 (2025).

Yuli Wang, Zonglei Wang, Yujie Zhang, Jiawei Yang,
Zongman Zhang, Pengcheng Zhou, Yumiao Xu,
Qingyuan Sun, Meigiong Zheng, Wengqing Yan,
Xuezhong He, Jiongyu Chen, Juan Li, Youhua Jiang,
Sunghoon Lee, Hossam Haick, Tomoyuki Yokota,
Takao Someya, Yan Wang, “A 2.7-um-thick robust,
permeable, and antifreezing hydrogel electrode for

long-term ambulatory health monitoring,” Science

(11]

(12]

(13]

(14]

(15]

(16]

(17]

Advances, 11, eadt2286 (2025).

Limei Liu, Xuyang Feng, Jiaxuan Du, Haoyang
Wang, Enbo Xue, Shisheng Chen, Tomoyuki
Yokota, Takao Someya, Binghao Wang, “Sweat-
activated conductive hydrogel nanomesh for
breathable, long-term electrophysiological moni-
toring and human-centric interfaces,” Matter, 9,
102428 (2025).

Yiming Liu, Xingcan Huang, Qiang Zhang,
Wooyoung Park, Jinpei Wang, Jingyou Su, Zhao
Zhao, Xue Wang, Miao Kong, Mingxiu Lv, Xinxin
He, Jiachen Wang, Shengxin Jia, Chun Ki Yiu,
Jianwei Li, Shiyuan Liu, Kenjiro Fukuda, Tomoyuki
Yokota, Jianxin Tang, Kangning Ren, Takao Someya,
Chao Zhang, Xinge Yu, “Self-Driven, Stretchable
Drug Delivery Electronics for Acne Treatment,”
ACS Nano, 19, 31740 (2025).

Dou Zhao, Yeon-Woo Choi, Tomoyuki Yokota,
Takao Someya, Nam-Gyu Park, “Halide Perovskite
Radiation Detectors: Conventional Imaging
Applications and New Opportunities,” Advanced
Functional Materials, 35, e13676 (2025).
TheodorusJonathan Wijaya, Naoki Higashitarumizu,
Shifan Wang, Shogo Tajima, Hyong Min Kim, Shu
Wang, Dehui Zhang, James Bullock, Tomoyuki
Yokota, Takao Someya, Ali Javey, “Mechanically
flexible mid-wave infrared imagers using black
phosphorus ink films,” Nature Communications,
16, 5972 (2025).

Yusaku Tagawa, Ryota Fukuzawa, Takao Someya,
Tomoyuki Yokota, “Revealing the Effects of Inert
Annealing on Low-Noise Near-Infrared Organic
Photodetectors via Precise Trap and Noise
Characterization,” ACS Applied Materials &
Interfaces, 17, 42184 (2025).

Seiichi Takamatsu, Masahito Takakuwa, Kenjiro
Fukuda, Michitaka Yamamoto, Naoto Tomita, Hao
Liu, Takeshi Kobayashi, Tomoyuki Yokota, Takao
Someya, Toshihiro Itoh, “Flexible no-drift data glove
using ultrathin silicon for the metaverse,” Device, 3,
100686 (2025).

Sachi Awakura, Hiroaki Jinno, Yusaku Tagawa,



Kosei Sasaki, Ryota Fukuzawa, Takao Someya,
“Dual-Band Selective Organic Photodetector for
Visible and Near-Infrared Light Imaging,” IEEE
Open Journal of Immersive Displays, 2, 17 (2025).
Dorina T. Papanastasiou, Maho Mimuro,
Wakako Yukita, Tomoyuki Yokota, Suksmandhira
Harimurti, Chika Okuda, Takao Someya, “A novel
thickness-gradient electrospun nanomesh for inter-
face-free e-skin applications,” Materials Horizons,
12, 4676 (2025).

Theodorus Jonathan Wijaya, Sixing Xiong, Kosei
Sasaki, Yutaro Kato, Kazuma Mori, Mari Koizumi,
Sunghoon Lee, Masaki Kobayashi, Yinhua Zhou,
Kenjiro Fukuda, Tomoyuki Yokota, Takao Someya,
“A Highly Stable Organic—Inorganic Hybrid
Electron Transport Layer for Ultraflexible Organic
Photodiodes,” Advanced Materials, 37, 2501951
(2025).

Ayato Kanada, Ryo Takahashi, Keito Hayashi,
Ryusuke Hosaka, Wakako Yukita, Yasutaka
Nakashima, Tomoyuki Yokota, Takao Someya,
Mitsuhiro Kamezaki, Yoshihiro Kawahara,
Motoji Yamamoto, “Joint-repositionable Inner-
wireless Planar Snake Robot,” IEEE Robotics and
Automation Letters, 10, 4994 (2025).

Shumpei Katayama, Keigo Ando, Sunghoon Lee,
Zhi Jiang, Xiaodong Chen, Tomoyuki Yokota,
Hirotaka Sato, Shinjiro Umezu, Kenjiro Fukuda,
Takao Someya, “Locomotion control of Cyborg
insects by using ultra-thin, self-adhesive electrode
film on abdominal surface,” npj Flexible Electronics,
9, 25 (2025).

Masahito Takakuwa, Daishi Inoue, Lulu Sun,
Michitaka Yamamoto, Shinjiro Umezu, Daisuke
Hashizume, Toshihiro Itoh, Kenjiro Fukuda,
Takao Someya, and Tomoyuki Yokota, “Robust
Full-Surface Bonding of Substrate and Electrode
for Ultra-Flexible Sensor Integration,” Advanced
Materials, 37, 2417590 (2025).

Kosei Sasaki, Chika Okuda, Theodorus Jonathan
Wijaya, Sunghoon Lee, Kento Yamagishi, Takao
Someya, and Tomoyuki Yokota, “Detachable Top

Electrode-Organic Photodetector for Repeated
Nondestructive Evaluation of Device Performance
and Surface Analysis of the Active Layer,” ACS
Applied Materials & Interfaces, 17, 8064 (2025).
Sunghoon Lee, Joo Sung Kim, Yan Wang, Yusaku
Tagawa, Wenqing Wang, Lulu Sun, Xiaoping Liang,
Md Osman Goni Nayeem, Tomoyuki Yokota,
Kenjiro Fukuda, and Takao Someya, “An ultrasoft
nanomesh strain sensor with extreme mechanical
durability against friction for on-skin applications,”
Device, 3, 100559 (2025).

Karl Leo, Canek Fuentes-Hernandez, Gerasimos
Konstantatos, Tomoyuki Yokota, “Special issue
APL organic and hybrid photodetectors,” Applied
Physics Letters, 126, 020401 (2025).

ElFR SRR

(1]

(2]

(4]

(Invited) Tomoyuki Yokota, “Ultra-flexible Organic
Photonics Device for Bio-signal Monitoring, The
Singapore Scientific Conference (SSC) 2025,
Marina Bay Sands Expo and Convention Centre,
Singapore, Dec. 2025

(Invited) Tomoyuki Yokota, “Flexible Imager With
Low-Temperature Polysilicon Thin-Film Transistor
Backplane” 20th International TFT Conference
2026, Xiamen, China, Mar. 2026

(Invited) Tomoyuki Yokota, “Ultra-flexible Organic
Photonics Device for Bio-signal Monitoring, The
Singapore Scientific Conference (SSC) 2025,
Marina Bay Sands Expo and Convention Centre,
Singapore, Dec. 2025

Tomohiro Anda, Mari Koizumi, Kento Yamagishi,
Tomoyuki Yokota, Takao Someya, “Flexible Organic
Photodetector Capable of Multimodal Detection of
Light and Strain with Periodic Buckling,” The 32nd
International Display Workshops (IDW2025),
Hiroshima, Hiroshima, Dec. 2025.

Yusaku Tagawa, Ryota Fukuzawa, Takao Someya,
and Tomoyuki Yokota, “Precise Trap and Noise
Characterisation Systems for Low-Noise Near-
Infrared Organic Photodetectors,” The 32nd
International Display Workshops (IDW2025),
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Hiroshima, Hiroshima, Dec. 2025

Chae-Eun Shim, Sachi Awakura, Hongting Chen,
Yusaku Tagawa, Unyong Jeong, Takao Someya,
Tomoyuki Yokota, “Enhancing Environmental
Stability and Mechanical Robustness of ZnO
Nanoparticle Organic Photodetectors via
Branched Polyethyleneimine Interlayer,” The 32nd
International Display Workshops (IDW2025),
Hiroshima, Hiroshima, Dec. 2025

(Invited) Hiroaki Jinno, Tomoyuki Yokota, Daisuke
Kobayashi, Takahiro Makino, “Development of
Highly Efficient, Ultrathin Perovskite Solar Cells for
Space Applications,” The 32nd International Display
Workshops (IDW2025), Hiroshima, Hiroshima,
Dec. 2025

(Invited) Tomoyuki Yokota, “Robust Full-Surface
Bonding Method for Ultra-flexible Organic
Photonic Sensor,” The 32nd International Display
Workshops (IDW2025), Hiroshima, Hiroshima,
Dec. 2025

(Invited) Tomoyuki Yokota, “Robust Reinforced
Polymeric Nanofilms and Their Applications,” The
32nd International Display Workshops (IDW2025),
Hiroshima, Hiroshima, Dec. 2025.

Baocai Du, Tomoyuki Yokota, Takao Someya,
“A Water-Resistant, Ulcrathin, Conformable
Organic Photodetector for Vital Sign Monitoring,”
2025 MRS Fall Meeting & Exhibit, Boston,
Massachusetts, Dec. 2025.

Xiaoping Liang, Sunghoon Lee, Tomoyuki Yokota,
Takao Someya, “Intrinsically Conductive Nanofiber
for In-Situ Fabricated Nanomesh Bioelectronics
on Arbitrary Surfaces,” 2025 MRS Fall Meeting &
Exhibit, Boston, Massachusetts, Dec. 2025.
Hongting Chen, Tomoyuki Yokota, Takao Someya,
“High Contrast Flexible Vein Imager with Ambient
Light as Light Source,” 2025 MRS Fall Meeting &
Exhibit, Boston, Massachusetts, Dec. 2025.

Sachi Awakura, Hiroaki Jinno, Yusaku Tagawa,
Masahito Takakuwa, Takao Someya, Tomoyuki
Yokota, “Ultra-Flexible Dual-Band Organic
Photodetector for Visible and Near-Infrared

(14]

(15]

(16]

(17]

(18]

(19]

(20]

Imaging,” 2025 MRS Fall Meeting & Exhibit,
Boston, Massachusetts, Dec. 2025.

Masahito Takakuwa, Daishi Inoue, Lulu Sun,
Michitaka Yamamoto, Kenjiro Fukuda, Takao
Someya, Tomoyuki Yokota, “Robust Hybrid Direct
Bonding Method for the Integration of Ultra-Thin
Flexible Electronics,” 2025 MRS Fall Meeting &
Exhibit, Boston, Massachusetts, Dec. 2025.
(Invited) Takao Someya, Md Osman Goni Nayeem,
Yusaku Tagawa, Yu Kato, Kenjiro Fukuda, Sunghoon
Lee, Tomoyuki Yokota, “Ultrasensitive, Ultrathin
and Ultrasoft Wearable Mechanoresponsive Devices
for Biomedical Sensing and Actuation,” 2025 MRS
Fall Meeting & Exhibit, Boston, Massachusetts,
Dec. 2025.

(Invited) Tomoyuki Yokota, “Robust Reinforced
Polymeric Nanofilms and Their Applications,”
2025 MRS Fall Meeting & Exhibit, Boston,
Massachusetts, Dec. 2025.

(Invited) Tomoyuki Yokota “Ultra-flexible
Organic Electronics for Health Monitorin,”
the 8th International Conference on Advanced
Electromaterials(ICAE2025), ICCJEJU, Korea,
Nov. 2025.

Jae-Hyun Kim, Hyojeong Choi, Kenjiro Fukuda,
Jun-Gyu Choi, Jaebin Jeong, Sunghoon Lee,
Tomoyuki Yokota, Jongin Hong, Takao Someya,
Hyeok Kim, and Sungjun Park “Conformal MHz-
Speed Organic Near-Infrared Optical Sensors for
Direction-Independent, Long-Range Binary Data
Communication,” the 8th International Conference
on Advanced Electromaterials(ICAE2025),
ICCJEJU, Korea, Nov. 2025.

Yifan Li, Masaaki Fukumoto, Mohamed Kari,
Shigemi Ishida, Akihito Noda, Tomoyuki Yokota,
Takao Someya, Yoshihiro Kawahara, Ryo Takahashi,
“Ultra-low-power ring-based wireless tinymouse,”
the 38th Annual ACM Symposium on User
Interface Software and Technology (ACM UIST),
Busan, Korea, Oct. 2025.

Ryo Takahashi, Takashi Sato, Wakako Yukita,
Tomoyuki Yokota, Takao Someya, Yoshihiro



Kawahara, “Full-body WPT: wireless powering
with meandered e-textiles” Companion of the the
2025 ACM International Joint Conference on
Pervasive and Ubiquitous Computing (Ubicomp
Companion’25), Espoo, Finland, Oct. 2025.

Yifan Li, Ryo Takahashi, Irmandy Wicaksono,
Wakako Yukita, Yuhiro Iwamoto, Sunghoon
Lee, Tomoyuki Yokota, Takao Someya, Yoshihiro
Kawahara, “Plug-n-play e-knit with LED-based
sensor positioning” ACM Ubicomp 2025, Intellignet
Soft Wearables Workshop, Espoo, Finland, Oct.
2025.

(Invited) Tomoyuki Yokota “Flexible Organic
Electronics for the Bio-signal Measurement,” 2025
IEEE 16th International Conference on ASIC
(ASICON2025), Crowne Plaza Kunming City
Centre, Kunming, China, Oct. 2025.

(Invited) Hiroaki Jinno, Tomoyuki Yokota, Chih-
jen Shih, “Highly efficient, ultraflexible perovskite
solar cells for indoor self-powered applications,”
Materials for Sustainable Development Conference
Fall 25, Valencia, Spain, Oct. 2025.

Michihiro Nakagome, Kento Yamagishi, Tomoyuki
Yokota, Takao Someya, “Self-doped PEDOT
(S-PEDOT)-based Conductive Nanomesh for
On-skin Biosensing,” 2025 IEEE International
Conference on Device Technologies for Diversified
Applications (IEEE DTDA 2025), TKP GardenCity
PREMIUM Sendai Nishiguchi, Sendai, Japan, Oct.
2025.

(Keynote) Tomoyuki Yokota “Flexible Organic
Photonic Device for the Bio-signal Measurement,”
the 6th International Conference on Flexible
Electronics (ICFE 2025), Jiaxing, China, Sep. 2025.
(Invited) Tomoyuki Yokota “Flexible Organic
Image Sensor for Bio-signal Detection,” The 9th
Symposium on Flexible & Stretchable Electronics
(ISFSE 2025), Shenzhen, China, Sep. 2025.

Chika Okuda, Takao Someya, Tomoyuki Yokota,
“Skin-Adhesive Organic Transistors for Long-Term
Wearable Electronics,” The 15th International

Conference on Flexible and Printed Electronics

(ICFPE2025), Institute of Science Tokyo, Japan,
Sep. 2025.

(Invited) Tomoyuki Yokota “Flexible Optical
Pressure Sensor based on Organic Imager,” the
25th International Meeting on Information
Display (IMID 2025), the Busan Exhibition and
Convention Centre (BEXCO), Korea, Aug. 2025.
(Invited) Tomoyuki Yokota “Sheet-type image
sensor,” The 2nd International Conference on Al
Sensors and Transducers (AIS2025), Melia Kuala
Lumpur, Malaysia, Aug. 2025.

(Invited) Tomoyuki Yokota “Flexible Optical
Pressure Sensor based on Organic Imager,” The
23rd International Nanotech Conference and
Exhibition(NANO KOREA 2025), KINTEX
Exhibition Center I, Korea, Jul. 2025.

(Invited) Tomoyuki Yokota “Flexible Organic
Imager With Low-Temperature Polysilicon
Thin-Film Transistor Backplane,” International
Conference on Materials for Advanced Technologies
(ICMAT?2025), Suntec Singapore, Singapore, Jul.
2025.

(Invited) Tomoyuki Yokota “Organic Photonic
Devices for Sensing,” Pacific Forum on Flexible
Electronics (Pacificflex2025), Four Points by
Sheraton Bintan, Indonesia, Jun. 2025.

(Invited) Tomoyuki Yokota “Conformable Image
Sensor for Biomedical Imaging and Sensing,”
NanoSeries 2025, University of Valencia,Spain, Jun.
2025.

(Invited) Tomoyuki Yokota “Sheet-type Image
Sensor for Biomedical Imaging and Sensing,” The
2nd International Conference on Optoelectronic
Integration(coint2025), Landison Jinhao Hotel
Hangzhou, Hangzhou, May. 2025.

(Invited) Tomoyuki Yokota “Ultra-flexible organic
electronics for health monitoring,” The 6th
International Workshop on Symbiosis of Biology
and Nanodevices(IWSBN2025), Kamata, Tokyo,
Apr. 2025.

(Invited) Sunghoon Lee, Tomoyuki Yokota, Kenjiro
Fukuda, Takao Someya “Ultra-Soft and Durable
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Skin Electronics for Next-Generation Wearable
Devices,” 2025 MRS Spring Meeting & Exhibit,
Seattle, Washington, Apr. 2025.

Shumpei Katayama, Keigo Ando, Sunghoon Lee,
Zhi Jiang, Xiaodong Chen, Tomoyuki Yokota,
Hirotaka Sato, Shinjiro Umezu, Kenjiro Fukuda,
Takao Someya, “On-Body Surface Bio-Compatible
Integration Technology of Film Electrode for
Realization of Sensory Organ-Free Insect Motion
Control,” 2025 MRS Spring Meeting & Exhibit,
Seattle, Washington, Apr. 2025.

(Invited) Tomoyuki Yokota, Takao Someya “Robust
Full-Surface Bonding for Integrating Flexible
Optical Electronics,” 2025 MRS Spring Meeting &
Exhibit, Seattle, Washington, Apr. 2025.

(Invited) Takao Someya, Suksmandhira Harimurti,
Sunghoon Lee, Kento Yamagishi, Tomoyuki
Yokota “Advanced Janus Electrode and Nanomesh
Strain Sensor for Robust, Long-Term Biosignal
Monitoring,” 2025 MRS Spring Meeting & Exhibit,
Seattle, Washington, Apr. 2025.
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Naoko Misawa, Tao Wang, Chihiro Matsui and
Ken Takeuchi, “Quantization methodology for
edge Transformer Hetero-CiM with SRAM CiM in
self-attention and MLC ReRAM CiM in linear and
FC layers,” Japanese Journal of Applied Physics (JJAP),
vol. 64, pp. 071004, July 16, 2025.

Dagqi Lin, Tao Wang, Adil Padiyal, Naoko Misawa,
Chihiro Matsui and Ken Takeuchi, “Signed
Approximate Adder Tree and Quantization-
and Bit-Pruning-Aware Training for Digital
Computation-in-Memory,” IEICE Transactions on
Electronics, vol. E108.C, no. 9 pp. 418-426, July 16,
2025.

Chihiro Matsui, Ayumu Yamada, Naoko Misawa,
and Ken Takeuchi, “ReRAM resistance design
of LRS and HRS for ultrahigh-capacity high-
ly-parallel analog Computation-in-Memory,”
IEICE Transactions on Fundamentals of Electronics
Communications and Computer Sciences, vol. E109—
A, no.3, March, 2026.

Hanxi Xue, Yusuke Hirata, Naoko Misawa, Chihiro
Matsui, and Ken Takeuchi, “GA-Optimized Non-
Uniform Quantization Scheme for Mitigating MAC
Variations in ReRAM-based Compute-in-Memory

[7]

9]

(10]

Architectures,” IEICE Transactions on Fundamentals
of Electronics Communications and Computer Sciences
Brief Paper, January, 2026.

Shota Suzuki, Naoko Misawa, Chihiro Matsui and
Ken Takeuchi, “Mapping strategy of quantized
KV cache of LLMs into mixture of SLC and MLC
ReRAM among various quantization methods,”
Japanese Journal of Applied Physics (JJAP), vol. 65,
pp- 03SP09, February 9, 2026.

Naoko Misawa, Yusuke Izume, Yusuke Hirata,
Masahiro Morimoto, Takeshi Ohara, Satoshi
Awamura, Chihiro Matsui and Ken Takeuchi,
“Design of multi-level ReRAM resistance states
for Column-wise Weight Value Inversion (Colwin)
to reduce MAC error of ReRAM-based analog
Computation-in-Memory,” Japanese Journal of
Applied Physics (JJAP), vol. 65, pp. 03SP34, February
16, 2026.

Dagqi Lin, Zhaogiang Zheng, Naoko Misawa,
Chihiro Matsui and Ken Takeuchi, “Sign config-
urable truncated carry approximate adders with
explicit bit pruning for area- and power-efficient
SRAM-based digital computation-in-memory,”
Japanese Journal of Applied Physics (JJAP), vol. 65,
pp- 06SP17, March 23, 2026.

E. Yushi Abarra, Naoko Misawa, Chihiro Matsui
and Ken Takeuchi, “Analysis of read voltage depen-
dency of discrete shift and spike RTN in 40 nm
TaOx-based ReRAM for CiM applications through
a fine-grained extraction method,” Japanese Journal
of Applied Physics (JIAP), vol. 65, pp. 06SP24,
March 24, 2026.

Naoko Misawa, Ruiqi Zhang, Tao Wang, Chihiro
Matsui and Ken Takeuchi, “Co-optimization
of LoRA rank in iteratively error injected LoRA
(Ei-LoRA) and inference accuracy for tiny &
error-robust edge Vision Transformer Computation-
in-Memory (ViT CiM),” Japanese Journal of Applied
Physics (JJAP), vol. 65, pp. 07SP05, April 1, 2026.
Yusuke Hirata, Koki Shibata, Naoko Misawa,
Takashi Ota, Yuki Yoshinaga, Chihiro Matsui and

Ken Takeuchi, “Comparative analysis on Gaussian



process regression and numerical model for accu-
rate Si3N4 wet etching rate prediction under small
training data condition,” Japanese Journal of Applied
Physics (JJAP), vol. 65, pp. 07SP08, April 2, 2026.
Chihiro Matsui, Ayumu Yamada, Shota Suzuki,
Naoko Misawa and Ken Takeuchi, “NanoCiM:
Nano-ReRAM Computation-in-Memory with
Neural Network Weight-aware X-Address
Scrambling to Suppress IR Drop-oriented Bit-line
MAC Current Variation,” IEEE Transactions on
Circuits and Systems for Artificial Intelligence, pp.
1-13, February 6, 2026.

EPR =GR

(1]

Tao Wang, Daqi Lin, Kenshin Yamauchi, Naoko
Misawa, Chihiro Matsui and Ken Takeuchi,
“Hybrid ReRAM-NMC & SRAM-CiM Matrix
Multiplication for Large Language Model,” /EEE
Symp. on Low-Power and High-Speed Chips and
Systems (Cool Chips 28), April 17, 2025.

Kenshin Yamauchi, Naoko Misawa, Hisashi Shima,
Yasuhisa Naitoh, Hiroyuki Akinaga, Chihiro Matsui
and Ken Takeuchi, “Read Voltage Dependency
of Random Telegraph Noise in the Intermediate
State of TaOx-based ReRAM,” IEEE International
Reliability Physics Symposium (IRPS), April 3, 2025.

Kenshin Yamauchi, Naoko Misawa, Satoshi
Awamura, Masahiro Morimoto, Chihiro Matsui
and Ken Takeuchi, “Conductance Variation-
Assisted Adversarial Attack Robustness on 40nm
TaOX-based ReRAM CiM,” IEEE International
Reliability Physics Symposium (IRPS), April 3, 2025.

Junnosuke Furukawa, Koki Shibata, Kenshin
Yamauchi, Naoko Misawa, Satoshi Awamura,
Chihiro Matsui and Ken Takeuchi, “Bayesian Neural
Network Realization by Random Telegraph Noise
in 40nm TaOx ReRAM CiM,” IEEE International
Memory Workshop Poster, May 19, 2025.

Tao Wang, Naoko Misawa, Chihiro Matsui and Ken
Takeuchi, “VaLlI: Variability-aware Fine-tuning with
Low-rank Adapter and Iterative Training for ReRAM

Computation-in-Memory,” [EEE International

Symposium on Circuits and Systems (ISCAS), May
27, 2025.

Shota Suzuki, Naoko Misawa, Chihiro Matsui and
Ken Takeuchi, “Observation of State Change in
40nm TaOx ReRAM Cells during Read-disturb,”
IEEE Silicon Nanoelectronics Workshop (SNW), June
8, 2025, pp. **-**.

Ken Takeuchi, “Memory-Centric Computing for
Al Applications,” 2025 Asia-Pacific Workshop on
Advanced Semiconductor Devices (AWAD 2025), July
4, 2025. (]

Ken Takeuchi, “Memory-Centric Computing
Circuits for Al Applications,” International
Conference on Solid State Devices and Materials
(SSDM) Short Course, September 15, 2025. [¥31#
sl

Yusuke Izume, Yusuke Hirata, Naoko Misawa,
Masahiro Morimoto, Takeshi Ohara, Chihiro
Matsui, Ken Takeuchi, “Column-wise Weight Value
Inversion (Colwin) of ReRAM CiM to Reduce
MAC Error during Data-retention,” International
Conference on Solid State Devices and Materials
(S§SDM), September 16, 2025, pp. 103-104.

Yushi Abarra, Naoko Misawa, Chihiro Matsui,
Ken Takeuchi, “Fine-Grained Extraction Method
of Discrete Shift and Spike RTN in 40nm TaOX-
based Analog ReRAM for CiM Applications,”
International Conference on Solid State Devices
and Materials (SSDM), September 16, 2025, pp.
105-106.

Yusuke Hirata, Koki Shibata, Naoko Misawa,
Takashi Ota, Yuki Yoshinaga, Chihiro Matsui,
Ken Takeuchi, “Accurate Si3N4 Wet Etching Rate
Prediction with Small Training Data by Gaussian
Process Regression,” International Confermce on
Solid State Devices and Materials (SSDM), September
17, 2025, pp. 39-40.

Dagqi Lin, Tao Wang, Ruhui Liu, Naoko Misawa,
Chihiro Matsui, Ken Takeuchi, “Truncated Carry
Approximate Adder and Explicit Bit Pruning for
SRAM-based Digital Computation-in-Memory,”

International Conference on Solid State Devices

i

— BIAISHOR — DRSS i3 R

75




'
S

— BISISEIR — DRSS it~

76

[15]

and Materials (SSDM), September 17, 2025, pp.
277-278

Ruhui Liu, Yufan Zhang, Naoko Misawa, Chihiro
Matsui, Ken Takeuchi, “Hybrid-Domain SRAM
Computation-in-Memory Architecture for Mixed-
Precision FP/INT Operations,” International
Conference on Solid State Devices and Materials
(SSDM), September 17, 2025, pp. 275-276.

Shota Suzuki, Naoko Misawa, Chihiro Matsui,
Ken Takeuchi, “Hybrid SLC/MLC ReRAM for
Quantized KV Cache in Transformer-based LLM,”
International Conference on Solid State Devices and
Materials (SSDM) Poster Late News, September 17,
2025, pp. 755-756.

Naoko Misawa, Ruiqi Zhang, Tao Wang, Chihiro
Matsui, Ken Takeuchi, “Tiny & Error-robust
Edge ViT CiM with 1/10 Training Parameters
by Iteratively Error Injected LoRA (Ei-LoRA),”
International Conference on Solid State Devices
and Materials (SSDM), September 18, 2025, pp.
451-452.

Yusuke Hirata, Kenshin Yamauchi, Naoko Misawa,
Chihiro Matsui and Ken Takeuchi, “Adaptive
Oxygen Vacancy Diffusion Compensation in MLC
Intermediate States for over 10-year Data-retention
of TaOX ReRAM Analog CiM Array,” [EEE
European Solid-State Electronics Research Conference
(ESSERC), September 11, 2025.

Koki Shibata, Hiroshi Horiguchi, Chihiro Matsui
and Ken Takeuchi, “Real-time Automated Recipe
Creation & Verification of Single Wafer Wet
Etching with Backcasting & Forecasting Ais,” AEC/
APC (Advanced Equipment Control/Advanced Process
Control) Symposium Asia 2025, November 25, 2025,
pp- -

Yusuke Hirata, Naoko Misawa, Takashi Ota, Yuki
Yoshinaga, Chihiro Matsui and Ken Takeuchi,
“Gaussian Process Regression Model for SiO2
and Si3N4 Wet Etching Across Various Etchant
Conditions,” 10th IEEE Electron Devices Technology
and Manufacturing (EDTM) Conference 2026,
March 1-4, 2026.
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Compurtation-in-Memory,” 25 73[Rl BEA 22
HBRAMEES, 17p-M_374-1, 20265317
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Yufan Zhang, Ruhui Liu, Naoko Misawa,
Chihiro Matsui and Ken Takeuchi, “Wide-Range
Power-Efficient Readout for Analog CIM Using
Low-MAC-Aware Quantization,” 8ol H
PIBLY 2 KRS, 20254 9H9H,
9a-N106-4.

TN H L, ZERRT, TS, TN
fit, “CiMICIf]1F 72 TaOx X — A7 F 17 ReRAM
CBITID7VFLTLI 774 XD ERE L%
Fethsh b5, (B2588, vol. 125, no. 261,
ICD2025-49, pp. 70-73, 2025%:12H2H.
AWK, ZERRT, BT E, T
f#, “40nm TaOx ReRAM®DRead-disturbiZ X %%
AL ENEERTNDSHEDZAL,” 345,
vol. 125, no. 261, ICD2025-50, pp. 74-79, 2025
E12H2H.

SRS, R, SEIA S, ARAHER,
RIEAGSL, AJET-5, T, “ReRAMZ IV
7zComputation-in-MemoryD 7 —F YT av
IZ & B REAIE A DD Z A% S 2 51 75 17 D
HAKMR T, 5450, vol. 125, no. 261,
ICD2025-51, pp. 80-83, 2025%:12H2H.
SRR, REM, W, s TN
fit, “SfE =7 — 1A ELoRAZ FIVWTVITIC A 1
7zComputation-in-Memory% /N T L5 — T B
42129 S Fine-tuning T14,” B4 5, vol. 125,
no. 261, ICD2025-52, pp. 84-86, 20254F12H2
H.

FHETE, IHNEL, =R, IR T
=, T, “TaOx ReRAMZHV27c7 17
Computation-in-MemorylZ & 1T 5 10120725
BT — & (55 % FBLT 2 He G kg 1L w8
I ASSAEE, vol. 125, no. 261, ICD2025- 60,



pp. 123-126, 2025412 H2H.

BRVR, =@, TR, TN
filt, “LLMOE L ENZKVF v v > 2l it
ReRAMD ¥ v & 7 FIEDOWE,” (45, vol.
125, no. 260, VLD2025-59, pp. 227-232, 20254F
12H3H.

TNTIVAy ML, SRR T,
PR, “40nm TaOxX—AReRAMDFEAH L
HEIR T ORTND SE BT, 55730005
YA 2B T A TEE 2, 202643 H18H,
18a-52_203-6.

SR, REM, B, TS TN
i, s 7 —1: A L LoRA%Z V> 7-Fine-tuning
IZX D /AN T 2T — 2B 2 7 Vision Transformer
Computation-in-Memory,” 55 73[Rl IV P A 2
BAEREZY, 20265E3H15H, 15a-M_123-5.
SRR, RV, SPHGSE, RAAER,
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15a-M_123-6.
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R. Shimura E. Nako, K. Matsumoto, A. Suzuki, H.
Yamamoto, K. Matsukawa, M. Takenaka, S. Takagi,
K. Toprasertpong, “Interface trap density evalua-
tion of off-angle Si(110)/SiO, interface: Toward
understanding of interface properties in non-planar
MOSEETs,” Jpn. J. Appl. Phys., vol. 65, 03SP03,
Feb. 2026. DOI: 10.35848/1347-4065/2¢3833

C. Zhang, R. Tang, M. Okano, K. Toprasertpong,
S. Takagi, and M. Takenaka, “High-output-current,
high-speed Ge-on-Si waveguide photodetec-
tor with four-port evanescent coupling,” Jpn.
J. Appl. Phys., vol. 65, 02SP0OG, Jan. 2026. DO
10.35848/1347-4065/ae34bb

S. Shin, N. Taoka, M. Takenaka, and S. Takagi,
“Quantitative analysis of surface potential fluc-
tuation at MOS interfaces using conductance
method,” IEEE Trans. Electron Devices, vol. 73,
no. 3, pp. 1136-1141, Jan. 2026. DOI: 10.1109/
TED.2025.3649624

K. Komatsu, T. Nakayama, T. Akazawa, Y. Wakita,
H. Sakumoto, C. Zhang, Y. Miyatake, S. Monfray,
E Boeuf, R. Tang, K. Toprasertpong, S. Takagi,
and M. Takenaka, “InGaAs Membrane Plasmonic
Photodetector with Ni-InGaAs Alloy Integrated on
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(10]

Si Waveguide,” Optics Express, vol. 34, no. 3, pp.
3932-3940, Jan. 2026. DOI: 10.1364/OE.586807
E.Nako, R. Nakane, M. Takenaka, K. Toprasertpong,
and S. Takagi, “Efficient harnessing of polarization
dynamics in FeFET-based reservoir computing
using split analog method,” APL Materials, vol. 14,
011101, Jan. 2026. DOI: 10.1063/5.0306730
K.Ito, M. Takenaka, S. Takagi, and K. Toprasertpong,
“Wake-up mechanism with de-pinning dynamics in
ultrathin Hf| . Zr, .O,: Understanding frequency
and temperature dependences,” IEEE Trans. Electron
Devices, vol. 72, no. 12, pp. 7145-7152, Dec. 2025.
DOI: 10.1109/TED.2025.3628364

E.Nako, R. Nakane, M. Takenaka, K. Toprasertpong,
and S. Takagi, “Reliable operation of FeFET reser-
voir computing with robustness against interface
degradation,” IEEE Trans. Electron Devices, vol. 72,
no. 12, pp. 6672-6679, Dec. 2025. DOI: 10.1109/
TED.2025.3620321

T. Fukui, K. Sumita, H. Miyano, G. Soma, W.
Yanwachirakul, E. Kato, R. Tanomura, J. Liu, T.
Yamada, A. Otomo, K. Toprasertpong, M. Takenaka,
S. Takagi, Y. Nakano, and Takuo Tanemura, “17-
GHz lossless InP-membrane active metasurface,”
Sci. Adv., vol. 11, eaea3538, Dec. 2025. DOI:
10.1126/sciadv.aea3538

G. Soma, T. Akazawa, E. Kato, K. Komatsu, M.
Takenaka, Y. Nakano, and T. Tanemura, “Ultrafast
one-chip optical receiver with functional metasur-
face,” Nature Communications, vol. 16, 10070, Nov.
2025. DOI: 10.1038/s41467-025-65984-6

K. Toprasertpong, R. Suzuki, S.-Y. Min, E. Nako,
R. Nakane, M. Takenaka, and S. Takagi, “Physical
reservoir computing using ferroelectric Hf,  Zr O,
devices for efficient temporal data processing: recent
progress of materials, devices, and operating modes,”
Jpn. J. Appl. Phys., vol. 64, 090801, Sep. 2025. DOI:
10.35848/1347-4065/adfael

Y. Miyatake, T. Anda, Y. Wakita, K. Makino, S.
Hatayama, M. Okano, K. Toprasertpong, S. Takagi,
and M. Takenaka, “Low-loss Sb,S, optical phase

shifter enabled by optimizing sputtering conditions,”

(12]

(13]

(14]

Opt. Mater. Express, vol. 15, no. 8, pp. 1972-1986,
Aug. 2025. DOI: 10.1364/OME.568607

R. Tang, M. Okano, C. Zhang, K. Toprasertpong, S.
Takagi, and M. Takenaka, “Waveguide-multiplexed
photonic matrix-vector multiplication processor
using multiport photodetectors,” Optica, vol. 12,
no. 6, pp. 812-820, June 2025. DOIL: 10.1364/
OPTICA.552023

C. Chai, R. Tang, M. Okano, K. Toprasertpong, S.
Takagi, and M. Takenaka, “Scalable intensity-based
photonic matrix-vector multiplication processor
using single-wavelength time-division-multiplexed
signals,” Optics Letters, vol. 50, no. 11, pp. 3656~
3659, June 2025. DOI: 10.1364/0OL.558724

S. Takagi, M. Takenaka, and K. Toprasertpong,
“Prospects and challenges of HfO,-based ferroelec-
tric devices,” Science China Information Sciences, vol.
62, No. 6, pp. 160407:1-160407:3, June 2025.
DOI: 10.1007/s11432-025-4372-4
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K. Toprasertpong, X. Gao, C.-T. Chen, S. Takagi,
and M. Takenaka, “Exploring the potential of
amorphous oxide-semiconductor transistors for
emerging memory devices,” International TFT con-
ference (ITC), Xiamen, China, 28-31 March 2026
(invited).

Z. Liu, Z. Cai, M. Takenaka, S. Takagi, and K.
Toprasertpong, “Origin of Pinched Hysteresis
Loop: Unified Model for Wake-up and Imprint in
Sub-5 nm Ferroelectric HZO,” IEEE International
Reliability Physics Symposium (IRPS), 2B.3, Tucson,
Arizona, USA, 22-26 March 2026.

R. Tang, S. Ohno, K. Toprasertpong, and M.
Takenaka, “61-port fan-shaped Ge-on-Si photo-
detector for waveguide-multiplexed photonic
matrix-vector multiplication,” Optical Fiber
Communication Conference (OFC), Th3E8, 15-19
March 2026.

H. Sakumoto, K. Toprasertpong, S. Takagi, and M.
Takenaka, “32 Gbps MOSCAP micoring modula-

tor on InGaAsP membrane platform,” Japan- Taiwan
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Silicon Photonics Joint Workshop, 2—3 March 2026.
T. Akazawa, R. Tang, H. Tang, M. Okano, N.
Matsuda, K. Toprasertpong, S. Takagi, and M.
Takenaka, “Development of Si photonic switch
based on III-V/Si hybrid integration,” Japan-Taiwan
Silicon Photonics Joint Workshop, 2—3 March 2026.
K. Toprasertpong, K. Ito, Z. Liu, K. Tahara, Z. Cai,
M. Takenaka, and S. Takagi, “Scalable sub-5 nm
ferroelectric HZO films for robust memory appli-
cations,” 14th International Conference on Advanced
Materials and Devices (ICAMD), Busan, Korea,
8-12 Dec. 2025 (invited).

T. Akazawa, R. Tang, H. Tang, M. Okano, N.
Matsuda, K. Toprasertpong, S. Takagi, and M.
Takenaka, “Ultralow-power, high-speed integrated
Si photonic switch enabled by III-V/Si hybrid
MOS optical phase shifters,” International Electron
Devices Meeting (IEDM), 21.5, San Francisco, 6-10
December 2025.

S. Takagi, X. Han, K. Sumita, M. Takenaka, and
K. Toprasertpong, “(111)-oriented thin body GOI
n-MOSFET fabricated by wafer bonding technol-
ogy,” 16th International Workshop on New Group IV
Semiconductor Nanoelectronics, Tohoku University,
Sendai, 17-18 November 2025 (invited).

M. Takenaka, “Heterogeneous integration of III-V
membrane on Si platform for modulators and
photodetectors,” 15th International Symposium on
Photonics and Electronics Convergence (ISPEC), E-1,
Ookayama campus, Institute of Science Tokyo,
17-18 November 2025.

T. Akazawa, R. Tang, H. Tang, M. Okano, N.
Matsuda, K. Toprasertpong, S. Takagi, and M.
Takenaka, “Development of optical switch based
on III-V/Si hybrid integration technology,” 15th
International Symposium on Photonics and Electronics
Convergence (ISPEC), P-4, Ookayama campus,
Institute of Science Tokyo, 17—18 November 2025.
K. Kobayashi, Y. Miyatake, R. Tang, K. Makino, J.
Tominaga, N. Miyata, M. Okano, K. Toprasertpong,
S. Takagi, and M. Takenaka, “Investigation of

binary optical crossbar arrays based on Ge,Sb, Te.S,

(13]

(16]

microring resonator switches,” 15th International
Symposium on Photonics and Electronics Convergence
(ISPEC), P-16, Ookayama campus, Institute of
Science Tokyo, 17-18 November 2025.

K. Komatsu, T. Akazawa, S. Monfray, E Boeuf, K.
Toprasertpong, and M. Takenaka, “InGaAs MSM
photodetector with narrow-gap parallel electrodes
on Si waveguide,” 15th International Symposium on
Photonics and Electronics Convergence (ISPEC), P-18,
Ookayama campus, Institute of Science Tokyo,
17-18 November 2025.

J. Pan, H. Sakumoto, T. Akazawa, K. Toprasertpong,
S. Takagi, and M. Takenaka, “Demonstration
of a SiN-rib InP membrane waveguide with a
low loss taper,” 15th International Symposium on
Photonics and Electronics Convergence (ISPEC), P-26,
Ookayama campus, Institute of Science Tokyo,
17-18 November 2025.

H. Sakumoto, K. Toprasertpong, S. Takagi, and M.
Takenaka, “32 Gbps operation of a high-efficiency
InGaAsP MOSCAP microring modulator,” 15t
International Symposium on Photonics and Electronics
Convergence (ISPEC), P-17, Ookayama campus,
Institute of Science Tokyo, 17—18 November 2025.

S. Takagi, K. Sumita, X. Han, C.-T. Chen, M.
Takenaka, and K. Toprasertpong, “Channel engi-
neering for extremely-thin nano-sheet MOSFETs,”
10th International Symposium on Control of
Semiconductor Interface (ISCSI), Suzukake campus,
Institute of Science Tokyo, Kanagawa, Japan, 10-13
November 2025 (keynote).

H. Sakumoto, K. Toprasertpong, and M. Takenaka,
“Numerical analysis of bandwidth in III-V mem-
brane MOSCAP optical phase shifters,” /EEE
Photonics Conference (IPC), MF2.5, Singapore, 9-13
November 2025.

M. Tanabe, J. Yoo, K. Makino, S. Hatayama, Y.
Miyatake, K. Toprasertpong, S. Takagi, and M.
Takenaka, “Direct laser lithography on Sb,S; thin
film for optical waveguide fabrication,” /EEE
Photonics Conference (IPC), MG2.1, Singapore,
9-13 November 2025.
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(18]

Q. Chu, S. Takagi, M. Takenaka, and K.
Toprasertpong, “Device design trade-off in silicon
junctionless floating-body FeFET,” International
Workshop on Dielectric Thin Films for Future Electron
Devices: Science and Technology (IWDTF), S1-6,
Sendai, 5—7 November, 2025.

K. Toprasertpong, S.-Y. Min, E. Nako, R. Nakane,
M. Takenaka, and S. Takag, “Ferroelectric and anti-
ferroelectric devices for CMOS-compatible physical
reservoir computing,” International Workshop on
Dielectric Thin Films for Future Electron Devices:
Science and Technology (IWDTF), FA-1, Sendai, 5-7
November, 2025 (invited).

H. Matsukawa, M. Takenaka, S. Takagi, and K.
Toprasertpong, “C-V characteristics of ferroelec-
tric Hf, Zr O,: Impact of voltage sweep speed,”
International Workshop on Dielectric Thin Films
for Future Electron Devices: Science and Technology
(IWDTF), FA-3, Sendai, 5-7 November, 2025.

K. Toprasertpong, K. Ito, Z. Cai, K. Tahara, M.
Takenaka, and S. Takagi, “Pathway for ferroelectric
memory with low voltage operation using ultra-thin
Hr, SZrO' 502,” IEEE Non-Volatile Memory Technology
Symposium (NVMTS), Atlanta, Georgia, USA, 29
September—1 October 2025 (invited).

T. Akazawa, R. Tang, Y. Miyatake, M. Okano, K.
Toprasertpong, S. Takagi, and M. Takenaka, “Phase-
error-correctable 4x4 programmable photonic
integrated circuit enabled by dual-functional Si
PIN waveguides as phase shifter and transparent
power monitor,” European Conference on Optical
Communication (ECOC), Tu.4.2, Copenhagen,
Denmark, 28 September—2 October 2025.

H. Sakumoto, K. Toprasertpong, S. Takagi, and M.
Takenaka, “Efficient InGaAsP MOSCAP microring
optical modulator on III-V membrane platform,”
European Conference on Optical Communication
(ECOC), M.3.2, Copenhagen, Denmark, 28
September—2 October 2025.

M. Takenaka, “Si programmable photonic integrated
circuits for photonic Al processors,” International

Conference on Solid State Devices and Materials

(25]

(26]

(271

(28]

(29]

(30]

(S§SDM), SC1-03, Pacifico Yokohama, Japan, 15-18
Sept. 2025 (short course).

R. Shimura, E. Nako, K. Matsumoto, A. Suzuki, H.
Yamamoto, K. Matsukawa, M. Takenaka, S. Takagi,
and K. Toprasertpong, “Interface trap density eval-
uation of off-angle Si(110)/SiO2 interface: Toward
understanding of interface properties in advanced
MOSEFET,” International Conference on Solid State
Devices and Materials (SSDM), A-3-01, Pacifico
Yokohama, Japan, 15-18 Sept. 2025.

Z. Liu, Z. Cai, M. Takenaka, S. Takagi, and K.
Toprasertpong, “Impact of write condition and
wake-up on charge distribution and imprint
behaviors in Hfo_szro_sO2 ferroelectric capacitors,”
International Conference on Solid State Devices and
Materials (SSDM), B-4-03, Pacifico Yokohama,
Japan, 1518 Sept. 2025.

X. Gao, Z. Cai, Z. Liu, Z. Jin, X. Han, Y.-K.
Liang, Y. Chen, E. Nako, S.-Y Min, M. Takenaka,
S. Takagi, and K. Toprasertpong, “Evaluation of
polarization-induced interface degradations in
FeFETs using quasi-static split C-V techniques:
comparison of oxide-semiconductor and Si chan-
nels,” International Conference on Solid State Devices
and Materials (SSDM), B-5-03, Pacifico Yokohama,
Japan, 15-18 Sept. 2025.

C. Zhang, R. Tang, M. Okano, K. Toprasertpong,
S. Takagi, and M. Takenaka, “4-port evanescently
coupled waveguide Ge-on-Si photodetector with
high saturation current and high bandwidth,”
International Conference on Solid State Devices and
Materials (SSDM), G-1-01, Pacifico Yokohama,
Japan, 15-18 Sept. 2025.

S. Takagi, X. Han, C.-T. Chen, K. Sumita,
M. Takenaka, and K. Toprasertpong, “Carrier
mobility enhancement of extremely-thin body
Ge-On-Insulator (GOI) MOSFETs,” International
Conference on Solid State Devices and Materials
(§SDM), N-6-01, Pacifico Yokohama, Japan, 15-18
Sept. 2025 (invited).

M. Takenaka, R. Tang, Y. Miyatake, T. Akazawa,
H. Sakumoto, Y. Wakita, D. I. Bhardwaj, K.



(32]

Kobayashi, K. Makino, S. Hatayama, M. Okano,
K. Toprasertpong, and S. Takagi, “Non-volatile
optical phase shifters for photonic computing,” 30t
OptoElectronics and Communications Conference/
International Conference on Photonics in Switching
and Computing (OECC/PSC), ME3-1, Sapporo,
Japan, 29 June-3 July 2025 (invited).

J. Pan, H. Sakumoto, T. Akazawa, K. Toprasertpong,
S. Takagi, and M. Takenaka, “InP membrane
waveguide with SiN rib for active-passive integra-
tion,” 30th OptoElectronics and Communications
Conference/International Conference on Photonics in
Switching and Computing (OECC/PSC), MF3-3,
Sapporo, Japan, 29 June-3 July 2025.

M. Hifumi, S. Kimura, F. Yang, M. Okano,
M. Takenaka, H. Yamada, and N. Matsuda,
“Generation of single-mode squeezed vacuum using
asilicon optical waveguide,” International Conference
on Photonics in Switching and Computing (PSC),
WP-G-1, Sapporo, Japan, 29 June-3 July 2025.

S. Takagi, Z. Cai, S.-K. Cho, M. Takenaka, and
K. Toprasertpong, “Memory window narrowing in
HerOz/ Si FeFETs: physical origins, challenges, and
mitigation strategies,” Device Research Conference
(DRC), 16, Duke University, USA, 22-25 June
2025 (invited).

K. Ito, M. Takenaka, S. Takagi, and K.
Toprasertpong, “Revealing wake-up mechanism in
ultra-thin ferroelectric HZO: domain de-pinning
triggered by oxygen vacancy annihilation exhibit-
ing optimal wake-up frequency,” VLSI Symposium,
T11-1, Kyoto, Japan, 8—12 June 2025.

M. Takenaka, “Non-volatile optical phase shifter
using ferroelectric hafnium zirconium oxide,”
TSMC-UlTokyo 2025 Symposium, The University of
Tokyo, 6 June 2025.

M. Takenaka, “Heterogeneous integration of
III-V membranes on Si platform,” Compound
Semiconductor Week (CSW), Banff, Canada, 27-30
May 2025 (short course).

H. Sakumoto, T. Piyapatarakul, K. Toprasertpong,
S. Takagi, and M. Takenaka, “Low-loss, low-power

(42]

InP membrane MOSCAP optical phase shifter,”
Compound Semiconductor Week (CSW), Banff,
Canada, 27-30 May 2025.

H. Mori, K. Komatsu, T. Akazawa, H. Sakumoto,
Y. Wakita, K. Toprasertpong, S. Takagi, and M.
Takenaka, “Numerical analysis of InGaAsP plas-
monic electro-absorption modulator,” Compound
Semiconductor Week (CSW), Banff, Canada,
27-30 May 2025.

M. Takenaka, R. Tang, Y. Miyatake, C. Chai, T.
Akazawa, H. Sakumoto, Y. Wakita, D. I. Bhardwaj,
K. Komatsu, K. Kobayashi, K. Makino, ]J.
Tominaga, N. Miyata, M. Okano, S. Monfray, E
Boeuf, K. Toprasertpong, S. Takagi, “Heterogeneous
integration for programmable photonic integrated
circuits,” Conference on Lasers and Electro-Optics
(CLEO), 4290603, Long Beach, USA, 4-9 May
2025 (invited).

T. Akazawa, S. Monfray, F. Boeuf, K. Toprasertpong,
S. Takagi, and M. Takenaka, “Optical power moni-
toring of a 2x2 Mach—Zehnder interferometer using
low-doped Si waveguide,” Conference on Lasers and
Electro-Optics (CLEO), 4255570, Long Beach, USA,
4-9 May 2025.

R. Tang, M. Okano, C. Zhang, K. Toprasertpong,
S. Takagi, and M. Takenaka, “High-saturation-
current waveguide-coupled Ge-on-Si photodetector
fabricated by a standard foundry process for RF
applications,” Conference on Lasers and Electro-Optics
(CLEO), 4233277, Long Beach, USA, 4-9 May
2025.

C. Chai, R. Tang, M. Okano, K. Toprasertpong, S.
Takagi, and M. Takenaka, “Single-wavelength inco-
herent photonic matrix-vector multiplication circuit
based on time division multiplexing,” Conference on
Lasers and Electro-Optics (CLEO), 4236659, Long
Beach, USA, 4-9 May 2025.

M. Takenaka, “Heterogeneous integration of silicon
photonics for artificial intelligence,” International
Conference on Nano-photonics, Nano-optoelectronics
and Quantum Technology (ICNNQ), Pacifico
Yokohama, 21-23 April 2025 (plenary).
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(44]

C. Zhang, Z. Zhao, R. Tang, K. Toprasertpong, S.
Takagi, and M. Takenaka, “Germanium microring
avalanche photodetector for 2 pm wavelengths,”
IEEE Si Photonics Conference, ThB2, London, UK,
14-17 April 2025.

K. Kobayashi, Y. Miyatake, R. Tang, K. Makino, J.
Tominaga, N. Miyata, M. Okano, K. Toprasertpong,
S. Takagi, and M. Takenaka, “Non-volatile Si
microring resonator switch with Ge,Sb, Te,S, optical
intensity modulator,” JEEE Si Photonics Conference,

ThC4, London, UK, 14-17 April 2025.
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and M. Takenaka, “A photonic tensor core based on
hybrid wavelength- and time-division multiplexing
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Y. Wang, X. Gao, M. Okano, K. Toprasertpong,
S. Takagi, and M. Takenaka, “Fabrication of ITO
TFTs for driving thermo-optic phase shifters on Si
photonics platform,” H73mnHY B AT
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KREILF w2232, 202643 H15H-18H.

W. Dai, Z. Liu, H. Matsukawa, K. Toprasertpong,
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enhancement in pMOSFETs through high Ge
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AVF D5 A% Oz 16GHZ M R a Y ALV EA
B DT 2TV 2 v PRI L BRI (R RS
—) 1, FamT et raes v LGRS A
Ty VR Y L, FHEE (2025.11.11)

oK v, = EHES, DSETLERMEE TS
HNBRES <A 70 25— (8H) 4, HH420n
VYA VEIBHY AT LYV RY Y
I, FHCE (2025.11.11)

B ZHE, Hii TH, 20K %, i 1Y, =
H O ER, T2 Ay FE A7 % —I12 L BADC
LVAMEMSEAR U ¥ N —avEa—74 7 (
HgH) 5, 420 vy wq a2 v EIGHY
AT LTV RP T L, FHERE (2025.11.10)

v 7Ly MRREFBRA A =T 77y
b7 & — LSBT B RN B (58 R
)1, HARGERE BRI B 2% 55 232 0] & 41l 3%
My, IR SR A 1 258, IR
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45 %55 REF

| sRizFAzE=

YFET
(11 =R A, A F, B RS, 0% 1,
“RE7 1 v b P, FifE2025-282914.
(21 25fx T, Il AR, S35 wA, “ER
WEMMIEE X O EFHEAERK, FE
2025-245222.
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il

A7 TR, W)l k%, 202643 H .
IEEE Solid-State Circuits Society Student Travel
Grant Award, Ritaro Takenaka, Feb. 2026.

[3] #i24[0] 20254 IEEE EDS Student Award (VLSI),
Pref BOKER, “A 76.5-dB Dynamic-Range 8-bit
100-MS/s Variable-Range SAR ADC” and “An
11.9-ENOB 560-MS/s Subranging ADC Employ-

—
[\
=

ing Amplifier-Switching Architecture with
Multi-Threshold Comparators,” 20264E2 H .

[4] #8150 d.lab-VDEC 794 > 77 — F 3EjHE,
T #H, 7 TR X v eV R
A TEmRe L7 22T v FRIFIAIC X %
HELRERT ASADC D%, 2025459 H .

(5] BEHFERY—H (CEAEM), KV B,
AR, 56 M, 80K B, DRTHPRARE
7 v Fy 7 IEGEEKIC R 2 B HI6E 7
TS Y N g T 1 e e Y ik Il R 1
WEEE LSIESATLADT =272 av 772025,
20254F5 H.
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(11 =HREA, A, BEREEE, KW, "RF
78y by FEE" KiF2025-282914.
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IEEE SSCS Japan Chapter Award, HHffLEE, T
R FH BRI 1< 601 7 R G 5

—
—
—

LFPGAT7 72T L —a v, 20254:5H

2] HERATAARESE T LA PHE A 26350
B/ AREREINE, IS, 20266E3 H

[3] SSDM Young Researcher Award, Yuto Miyatake,
“Experimental Demonstration of Compact, Low-
loss, and Broadband 2x2 Si Optical Coupler De-
signed by CMA-ES,” Sep. 2025.

4] 4ol PRR AR R SCH, B A,
“Photonic Matrix-Vector Multiplication With
Low-Insertion-Loss and Non-Volatile Ge,Sb,Te S
Intensity Modulators,” 202642 H

(51 H47MDE B S SR E, i KA,
“Compact, low-loss, and broadband 2 x 2 Si opti-
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cal coupler designed by covariance matrix adapta-
p g Y p

tion evolution strategy,” 202641:3 H
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21 BIERAL AEELY Y AP 52025 R
AL =77 —F, BittEIEAN HAEARET
SF22, 20254F9H

[3] RRbER, S5 R SCGE#H, Clarivate Highly
Cited Researchers 2025, 7 7 UXA k « 7F
F 4 7 A (Clarivate Analytics) #:, 20254E11

[4] REHALZ, gt | iS5, Clarivate Highly
Cited Researchers 2025, 75 UXA | « 7+ Y
F 4 7 A (Clarivate Analytics) #:, 20254E11H

(5] EER, AREE, LEEA, BRI,
PR ET:, Best Paper Award,” Flexible Organic
Photodetector Capable of Multimodal Detection of
Light and Strain with Periodic Buckling”, The
32nd International Display Workshops (IDW’ 25),
20254121
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KSR T
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| rpEpE=

YEEF
(1] 5 1, MV BN, I 78, TEEHSR S
KON TR OB 7% ) F5fH2026-0256006,
HEEH : 2026/2/19.
2] e, fEAETE, TR RERE2026-
030834, HUEEH : 2026/2/27.

(1] B17W Y av 77 uy =tz
B (20264E3H16H) b 7

[2] Japan/Taiwan joint workshop on Silicon Photonics
Best Student Poster Award (20264F3H2H) R
i

(3] #524[A] IEEE EDS Japan Joint Chapter Student
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(2] E529l] ASCHFESEE, +—7 79— F Ry
AT 4w b

[3]  ZH24[RIEEE EDS Japan Joint Chapter Student
Award, g 57§

[4] 2025 IWDTF Young Researcher Award, #)I1 %
Z

(5] International Conference on Solid State Devices
and Materials (SSDM) 2024 Best Student Award
(BSA), W

| SAdRgE=

Y5EF, REE
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[4]  SWEST27 RZ kR 2% — ) "—H, Hidehiro
Urase, 202548 H

(5] EWOERESR VY2 — 8 Y A4 T AHHEEE
JhE TSR 7L 3 R LS SFQ
T—%77F v, LRI, 2025658 H

(6]  [EWABE 2 ARCHFZE S #5 FBIE "TAMD
Al Engine IZ X 2 BGRAHAD 7 72 7 L — 2
v ORE , BRI, 2025458 H

| & - IHIARE

HE

HH: 7P = A=A 777y FEF o — N
N b T VY Ry Dl

FWFE - F%E 4 1 /MARIETR, Anlan Chen, Ki-woong
Park, IRFFDEAR

T (A S/ AFA#E ) © FilH2025-063947
EHH @ 202544 H8H

JEH : IGZTO-FET & % piilyk

FEH - FEEHFE A /IMERIEIR, Sunghun Kim
g (MRS / A S) © FilH2025-094267
EHH 202246 H5H

=N

EH R E

FEUE - REEL CPARRES, HHERS, TN,
K, mERE, WHEN, BRE— KA
+, e

T (WSS / ~bA# 7)) © FiE2020-202329 / RaT
577226485

EHH - 20204E£12H4H / 202548 H4H

A/ BT

AEH ¢ AT RIS A

I - FEEEL L AMRIEIR, B, CPARRER
T (S / ABAFES) © Fii2022-149329 (56
MeHiRE) / US12453103

FEHH :20224E9H20H / 20254£10H21H

REE ¢ IR AR A

FEWH - FERES ARIER, SIE, ARSI
FH(MHEES/NHES): 55110145241 /
1904291

fEHH 202243 H30H / 20254E11H19H

HEH kT — bR RS E

FEWHFH - FBEES PARRER, Wi

F (M / NBHZR ) © KiH2021-166487 / FiaF
H§57780770%

EHH 1 202149 H8H / 20254E11H27H

ZH

K44 : Anlan Chen, Ki-woong Park, and Kota Sakai
ZH4 (KSR - H{A44) 1 IEEE EDS Japan Joint Chap-
ter Student Award (IEEE Japan Joint Chapter)

$25.8%B8 - MK : IEEE EDS Japan Joint Chapter
ZENROWIEEE © A Gate-All-Around Nanosheet
Oxide Semiconductor Transistor by Selective Crystalliza-
tion of InGaOx for Performance and Reliability Enhance-

ment

ZEEHH ¢ 202652283 10H

K4 : Xingyu Huang

ZEA (BB - M{A4) : IEEE EDS Japan Joint Chap-
ter Student Award (IEEE Japan Joint Chapter)

P25 %R - 914 : IEEE EDS Japan Joint Chapter
ZENROUZEEH © On the Statistical Variability of
High-Performance Crystalline InGaOx Nanosheet Oxide

Semiconductor FETs

ZEAEHH : 202648:2H10H
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Al CADY7kUI7DElE

19964 L S ¥ #fToCWBCAD V7 U LY TEMBREE 25T E. T4 2AHUE CAD DEH
1&, 20264FEEIFRA LIS T Y — LR 2 E O KFEIC TEIT10 251000 BEDO 7O —F 4 v TS5 AV R
REL T3, CADY 7 F o 27 ORI, KAL1IC Lo TED, £EHOHE - & - FZRYE - HEICB 0
T A E UL AL 10 FEHRTIC S A & v AV — N & GE THE - WHAHMCROFHTE S XS5k oTn 3,
U, ZESRFEONMERFIFOFEEIC A Vv A — HHUK# VDECTH#) % 8 L 72 VDEC @ CAD D]
NVWU7%ZCAD V7 b I7 %, REDIA LV AV — H, BXU TA2&E | OF v TEOFIH D72 0121F,
NIZBWCHIEZITS5 2T, 2y bU—=2ZFHL HoPULOLI—FERPINIEL R H>TNS.

FA11T BASNEZCADYXT A
£ & A=A

Cadence #&REt> X7 L VerilogHDL/VHDL X=X MDAA, =2 L —>3 | Cadence Design Systems, Inc.
>, WRIBAR, TANEM, Yo/ARILEELTEIL
NR—XDEBEMRE/NY O T/ T—3>, K560
DEERSIUVRI LA T IS, 7HAIH
BE - B> =2l —>3>, REMAEE, EEML
Synopsys #t8%5t= 274 | VerilogHDL/VHDL =2l —> 3>, AR, 7 | Synopsys, Inc.
ARER. YOATILESE TN -IDRERR
sEte/N\wo 7/ 7—23>, B =1L—>3
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A2 EBEETRREPICEHSFDF v TEMESIRDRMEIR]

VLSI v 73RIELBIcOWTIZ, NAay r7ay
=7 & (1994~19954EE) Ti%, 7 72 ¥ FUIENEL
D CMOS 0.5 um 70k 2 (M 70k A EZDHE,
Hyrdbifdt S a v 87 23 fikik) (oA TH -7,
Z D%, 19964 D VDECH I, HAE Fo—
54D CMOS 1.2 um 70+t 2 (19994EFE LI A > -
kIavy oy Itk 0k OsHBI N, X
SIZ19974EE D & 1F 1 — %D CMOS 0.6 um 7' 0+ A
i o7z,

X 51T, 19984 FEIC I H S BLERT D CMOS 0.35 um
7Bk A, 19994EJFI2i3 1 — 44D CMOS 0.35 ym 7°
O ARZENZFILBINSI N, £, PHX 7Yz
7 FD—BE LT, STARC 0.13 um 7’0k ZIZ K %k
TEDIFHEL 72, 20014E% 2> 5 1%, HIZBfERTD CMOS
0.18 um 7L A K B2 —ERAZE[IRL 7.

20024E 12 1E, INEBRFGHERDOTFEDD &,
VDEC & MOSIS D1 112 & 2 3 F5 — & 2 % 3R
FEhiL 7z, iUk, TSMCRIBMZ& EDHN 7 7o v
R % MOSISFEHTEa 2 FMZHHREET2HDT
Hote, 61T, FHURFEHEFZOFEICLD, NEC
LEWF N4 ARSI L BN R — 5 LSIAEY
—ERLHEMML 7,

20044FEED 513 7 R FalEE U O USRS
£ CMOS SOI 0.15 um 7 +& A2 E K IVASPLA 90 nm
Tav ZA%EBALK, 90 nmikfEIZ DN TIE, 20054
BEXOAEMOERMAEE U GET L2, 20064512
IF8—24%kD CMOS 0.18 um it fEZ BRI 2 & & b,
HAZBEATD0.25 pm SiGe BICMOS 70k Z D5 A k
A fEZ FEhL 72,

20074REICIE, # T FETH - 7290 nm CMOSAfE
DMk & 752 S50 70 & 22OV TGN ZBIIE L, 2008
fEIE D 5 eShutdle #1102 & %65 nm CMOS 3 fE % Fi#h L

T, 5T, FHHEFEY - STARCIZ K 2 TXRIRE
KR 7 — % 7 7 F v FAUEHREFE) O0—BRE LT,
IVERHPZALL 27 A= 2#ED40 nm CMOS 7' & A
Ik 2 EEFBL 7.

—77T, 20114E9IHEfEZ S 5> TCMOS 1.2 um 7’11
LR Uz, £, 20124EERZ D 5> TLERY R
L2 Fu=2 28040 nm CMOSZR/EAME T L, 2013
FE8H T v FILEDH 5 T eShutde D65 nm CMOS Fkff
HIKT L%, CMOS 1.2 um 7t 2ADHME LT, &
v Iavyry— =Rk abik st (BlJS
Foundry) D712k 0, 201241012 CMOS 0.8 um
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TR ADT A FalfER L, 20134 DRI E
MBS UCHkE L T & 7278, 20254E3 HilfEZ B o T
TU,

R 7 ak 2 EE LTI, 20134EE»r 575 v
A CMP % 41 L 7= STMicroelectronics £ @ FD-SOI 28 nm
CMOSEEZFAIR U7z, F7z, 20154 & IXE A
EELTAVRY AL Z Fu=2 24D SOTB 65 nm
CMOSHEZBIA L, 2022F7 HikfEZ b o> TR T L
72, 5T, 20165EFICIZY a—B T 7 /N1 A S
12 K% CMOS 0.6 pm &HifE 702 A B KO =EHE L
WY 2 avy oy —pRaathic X %240 nm CMOS{E
DR % BHiR L 7=,

20204E %121, R Y IHP & DI #D % BiICMOS
0.18 um 7’0 AFREDMET 2 MR U7z, 20214121
PRl =772 b ZEL 7225, 2025E3H% o> TA
GEN LTS,

MA2.1 (a) ICHFEHTF Y TWEBOHEB 2R T, X
HOWS 5 7 G EREROHEE 2R L TE D, VLSI
AREICEESE D © 722 B ORI Z KL Tn s b D
EEZLND, ZDIZ L5, VDECIZKZH%E - #
BORPRES M LELEZIENSPNR S,

AR AR AU 20024 FE 10— HF VIS IA L T B 28,
ZhEn — L2 X 30.6 um 70 & ZEMEDK T 3
HLbDEEZONS, ZDBIFMER400F R
ETHRE L T35, SUEOHLA K D #2771t
ANBATL TS ZEDBmANG, £7z, 2006514
120.35 um 7R AT L, 20074 LIE0.18 um 7
DL ANBEATUZ &Ik D, VB EESUZH 13045
BT, E5IZ, ASPLA 90 nm CMOSIMEDK T H &
N eShutdde 65 nm CMOSGRIEANDBATICIE Y, FAMEM:
BOWHPHAEND,

COWAEHINEAEHEICB VTSI SICHEETH

AR I KIEICHD LT3, KA2.1 (b) ICREE
Fv MR RT. £, HEHROBEEE LT, &l
fE7" 1 & 2 DRANHE TR U 72 Bk LE g %
BA21 (o) 1TRd, BUEEFRRE KA E UTH
MEAICH 2 2 &6, 7k 2MHictEs Fv 7
W7z DB X AR 72 D OGO,
PEmfEEE K ORI O ERTH 2 L FZ 61
3,

7z, MA221C, TNETICRIEASMU =B %
BROREHOHS & Bz R, Fv 7TEEICL
BRGEHEAIZZ S, 7 72 v R AR OBEHRAN T
7 AT %720 DREEREEK (NDA) it 205 %
X, @—20.18 um 7L RICEBNTI064E 75T
=

20254F 1, RA2UTRTHEETF v 7ilfE % Fhi
L7z, fESN#E S & CRRERE DI DWW T,
fHB T v 7RG 2SIz,
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A3 t=+-

LSIEGEHRi o™ Bicidt S F—13 RS ZERTE A
WIFETH 5. FH7EEICH, CADAIHDZDDE:
filit = F— & VLSIGREHIC B9 2 A5k - £ifi D #1572 H
HELZV 7Ly ratkIF—%2BELE WRT,
HTFHE - FEORDDFTY A F =7 5 —F L%
I, SEHEL 7z,

A.3.1 VDECIA—HmIFCADtE=F+—
CAD Eiffit S F =D MEH I HFICIEF IR E
<, THUICADHiffit = F—Ic g B FEEBMRARE L

FA3T BN7/EECADEMTZZF—FEIRR

TRERZEZFLTED, VDECIEZ DRI K
L, KBz CAD £iffit = + — At DR A D ¥ i %
fIoT&7. CADHHD 7 Dk = F—TI,
VDEC T fifi F W f§ 7% Cadence, Synopsys, Keysight 72 &
CADR V& —DZFNFND CAD Y — )L DA%
RV —NARy Y =Pz REL TR E, i
BET->TWS, HE - FAFARGHEE 228 L Crdr
JiK CAD Y — VDR AL VDEC 54 75U %2 vz
VLSIEGEE 7 o —Z2EH LT3,

£1LCADBEER

B2 EDEES RMERZAE BIANE | SIA¥
9/1 Cadence Virtuoso Schematic Editor FroA4 v 31 20
9/3 Cadence Virtuoso ADE FoA4 v 20 20
9/12 Cadence Virtuoso Layout Editor T4V 19 19
9/29 Keysight ADS Momentum T4y 13 13
9/30 Synopsys Custom Compiler T4V 13 13
2B CADBEER

HiZ ROFEEBER RMERZRE BIANE | SIAH
3/19 Cadence Innovus Digital Implementation System FroA4v 31 26
3/24 Cadence Virtuoso Layout Editor GXL FroA4v 70 58
3/27 Cadence Clarity 3D Solver T4y 16 8
3/6-31 | Synopsys Fusion Compiler (FC) Frvr< v R 40 --
3/6-31 | Synopsys Design Compiler (DC) Frvr< v R 57 -
3/6-31 | Synopsys IC Compiler II (ICC2) Frvr<v R 55 -
3/6-31 | Synopsys Sentaurus Basic & Post Basic FvrF<w v R 28 --
3/25 Synopsys DC, ICC2, FC & Q&A FvoAv 14 7
3/31 Synopsys Custom Compiler VN VS 27 13
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A32 #HE|A-KRFBEFIUTLYIIEZF—
SAED ERIKPEE ICEE D 2 EAZ W HIZY 7L
v a BB E LU TCVLSIEGHIE T 2 R DL D Hl
ik - B0 B2 HWE LT, ka2 AmF O TVLSIE
AU 7Ly a3 —) BUERARES KO
DE—MROREE 2 E L 72 (FA3.2),
CORIF—EFFRIHSAEZNRELT, HEZME
S BT D VLSLER I O HERINEEF 2175 DT, F

F®A32 SH7EEVTLYIat=F—FEERR

JEI0AE LIS SR BB ER D SR DS E TAY — b
U728, HAISHWRY 2, W02, SRR
WfE424>, IEEE Solid-State Circuits Society (]apan Chapter,
Kansai Chapter) OWHEE LY TEZENTE, B
EDHRNTRIEL 707 62 EBHLTNWS, 5
FEEH 7210 AX1, AX2, KM®D3a—Z2H3EML, K2
RN THER I F—Ltol.

Hiz J—X RES A EAANZ
. w s znzy | Agile-ChipDEREH, LA 7Dk,
wmn51é%ﬂAAQWXﬁ%TQﬂ”'vzabzuv757u$@ﬂr B 2B (ERAS) 6
é;ﬁﬂlk—nxﬁr%ﬁ/ijj
AX2: Agile-XIRIECOEWE - | 5%5T L7z Agile- Ch|p EINYIT— e ey s
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. } 1)\HE AR
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it UET R RADT IS LB DEE SEH—
(_Lunﬁhﬁ—?)
F2 : SystemVerilog ZfL\7z .
2 SystemVerilog Zf#>7T, XV RN s
jj = >
8/22 EFA&J% (PikED Mo % FPGAA— E Ll BRE (KRAF) 5
VT : d.lab-VDEC IS T I | VDEC 124 L7z Y —)Le T 0 S (s
Y45 S5y oz LALEE LRTOHRGvA RO~ | oo W GEEAE) /
MEMS DR, B Blise O
=n= & -Herv=alb—r3>, L1 _ e
. NSy — ' —m = 2s
9/8,9 M1 :MEMSEEHEEI—X ) RSB EH (CAD 7 — kT — =H & ERKF) 6
)
ENDERDMEMS v 2O 7
. e o |OFAT-SRTRE, REKE| _ -
9/10,11,12 | M2 : MEMSBRBEHRIEA—X | 07 = 770 =80 V00| SHEE (RRAY) 6
J— LTOHHIE, BIE
Ce L= AR ZAL—YERVET 1| L= <
96,17,18| ) 3 T e 7 s meer o smesLc, | YOI/ EYTL g
ek WiH SEHIES S
e s | B
9/24, 25 f;ﬁbﬂgfgﬁﬁTQT'Ef%f%ﬁgh§;7g57m (BRI A) X
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A33 REAFTHAF-XT3-3L WO U, RICRG) & R, DIREICNT 2 36T

AR K OHE FEE 2 MR E L7 VDEC LSI 7% REIOMEER Y, MEOMER PR B ETIIRES
A+ —R7 #+—7 2L (VDEC Designers Forum) %[l L CEDTERVWEREILAL, KAFZEIVREDOR
TW3%, VDECLSI 7%+ F—X7+—F Ll LSIFE ZATMREPEEEZ RO L 2ZHIWELTY
FHED, HOOFRBEZ FTidkL, Fv 7&EtT %, SR AL VEGEDNA T FRMEE 2o 7.

&®A33 BNTEETHAF—XTF3—S5L - TAVS LA

188 (9/26)
12:30-13:40 2IG=AT
13:40-13:50 fg; BB (EEAY dlab-VDEC 3t i #%) =
13:50 - 14:30 HIEET %2R 8 (ERAE) lntroduction of DSP-Based Testing %>
14:30 - 14:40 tREe %
14:40 - 15:40 d.lab-VDEC FH+ > 77— RERA1 3
15:40 - 15:50 thae
15:50 - 17:30 d.lab-VDEC FH+ > 77— RFERA2

288 (9/27)
09:00 - 10:15 FAF T AT R NBPIRES
10:15 - 10:30 trae

10:30-11:10 BEIE2 [ HH 58 (2EKRTF) TBERS(CEIRRKITEZDINA)
ATV AT ANERER

THA 27— RERER

IEEE SSCS Japan Chapter %53

e #&¥

11:10-11:30

1M



xipuaddy E

12

A4 VDECHEANZFv—

VDEC TOa#kal /i, AMBERIEINIIFEREL 2 HBl & w7z LKL T,

BOEEL RNV F v —RFEDOY R (EAR) ZLLMIORLUET,

[11ITA 74 - TILtks#t (http://www.ailabo.co.jp/)

RFEDFA © BRI Bz (R, AREEHRRR)
FENRK: (1) LSIXGZith¥ -
(2 Trvy=7iRE
(3) AN DfESN
4) BEaVIINT ¢ v TEE
21 A>T R

QOI7HE7HTHICHRR StV U b v o A5 L X & A, hups://www.soliton.co.jp)

RFEDAE -
HENE:

R&EDIA - N TIERY: R iz 2%

HFENA:

[SI#M¥ASHIT A7 —ILTVD
&L D IRERY: Al B BRI

KBRS BB 8%z (R, Bie)
(1) > A7 L LSIBAYE - %Gt 2Z5E

(2) IPBHHFE S Ok

(3) AT LYY a—a Ui

(4) BEt8E Y — VBSOS

BlZA>v /- V)a— 3> Xt%kAswt (https://asip—solutions.com/)

(Flfk, FRFHUHHL)
(1) KRHEIBE AR (LS DG - BiYE
(2) LSIEEHA CAD, B OXLSI G2 fiE o B
(3) FEitavy s v, i

(htep:/ fwww. a-r-tec.jp/)
(Rl FREER)

FE WA () 7o sHEER -
(2) HEHHEE T
(3) MIERROJT, B2
[6] BIRR BEETFHM  (hups/ishi.mainjp/)
N A (1) B - AT

(2) V7 F 7 BH%
B) avyiLF v

VDEC & BIERH -7 (H3B) #

REDE 0 RBKRY S R Bz (M, ARAEHGHR CTO)
HENR: () LTINHI AT LOM%E, Wi, ZEBLCaVIILT—vayv
(2) ASIPFEFY — LV DIRGE, ASIPBHFED A YL F— a v
4 HEatF/ TH1> (http://www.nanodesign.co.jp/)



B. 7Y 7S EfERES




xipuaddy

114

S =~ B
B.1 SMESRI—&
SHMEESLE2RA a5 0% ——=7% CMOS 0.8um FHfE
B A X % £ wmoR E BEHE
LEHPHCVEMRE K ORI L MEMSINRE € | RRBEAFAKZRITZMER =R ER 120
Y TEG RABEARFZITHE IR BR
BEREN CMOS-MEMSIEE 1 > W E 5 | o o ot s s o o
U EIES o mE R E RABEARFISE BH EZ, VAR 120
B AN CMOSMEMSIIER > L3 | sy T =i E, M B 120
=RTHEELSI*SiA v F—R—HIicHEF 5 RF | lEAKRZE KNIE, SMER, MA WTABR. )7t #1iE 121
JORF—OFERTANFy T PN=YN=2 VSt A
HEEEEM LA X aoRy FB=Za2—n0 T . o
BT 4y o ERES AAASHE T 2% M th7, LYU SHUXIN, Z 8% 42 121
KRB IS C TR - HEERs AR =2 — - - "
R BAKSET 5% 7 AF, QI YIMING, LYU SHUXIN, 2% 2 | 121
BFFEALIZ2a—0ENT 4 v EREAK | AAKFE TSR B85 122
B AR L CHISBIC AR A v 255H
L7z XERORy FAZ2a—OFNT 4 v 7 | BERSIE TS M #hs, LYU SHUXIN, B8 42 122
EEEBTEGTF v 7
HER 21—~ /A RDIzODBrainF v 7 | BAKSFE TS Els BRI, €F ER 122
HERE1—</ARDI=D Spinal-cord Fv7 | BAASIET5E E5 BR, €F ER 123
SH6EEFE4E O — L CMOS 0.18um H1E
B A X % £ wmoR E BEE
R M CROLERRBISEERE | yampar TeH (LI 63, AV B 124
. N, EMARFRF IR AT SHHHRE X MR B
K. FRERE EAXS RSB RIS R T, N BR 124
6-bit Interpolating Flash ADC, B 2 R#A34%3 = - ”
¥4 >4 —7 = — XA, 10-bit Pipeline ADC,| ZH T ¥ A% T 2% giﬁaﬁ E wh, 2t BL, ER RS, | o,
BECLY 2R BX
a7 A7 BBRONEDIENETES | mosmpxs k2 mT 2w R B 125
DBERBENZITHEIAIC &L BEHIEFRRES & o oo 1A B8, SRR #8055, PEB thic, BB =,
FR7 Y7 ECPGEF IV R Wik &5 125
BREEICLZF v THlE BRAZISE SN 125
P, R 2R M
HEAERET > 7 BRASTSY e Bk 126
223‘;?; dR\,\/ﬁf‘r”\/@ilsr'fgrv SoC with Tightly- | gz = k254525 « % v F 7 — 2 THH% | Dam Duc-Thuan, Pham Cong-Kha 126
Wide-Tuning Current-Starved Ring VCO - | = z/= SR . _ Nguyen Thi-Viet-Ha, Tran Thai-Ha,
Dynamic AES Encryption Engine BRBEAFPHER - + v b7 -7 TEER Pham Cong-Kha 126
. T —
O ity RARADEREE M| 6 xsp e T MM 40, KA B 127
R — BEA A I T2 | T
ARNY T4 v FEBO 7 F 07 % BEE Eﬂig\j(%gl#m%ﬂ & %w 127
R - POBRRBRAIZIRERT « VS EIE | BAARFE TS MHE O+, X KE 127
N [P . BREZR2ARFIET 3 e
ERBSRARNERET « V5 =D EESRATETSHRA 7 WS, AE BE, FIE A, Sala Aaro | 120
mAEDC-DCa > N—% RBHlfEIC HRIZEARFIZE £ 18, BT B, CHEN ZHIXUAN 128
BEREETENET 5 0TA WEITERFTHE =iE VM 128
CHIFAJA A 180-nm Class-C PLL Test Chip for
GHz-Band Clock Generation and Component- | &P AZ B F A 7Rkt Cheng Quan, 84X E& 129
Level Radiation Sensitivity Analysis
BEEEHERP-HCNM O 1E AARZFIETSE 4 R i 129
= RTHEBLSIBIF TSV ANRBEDBEHT | faA A KNIE, SMER, Y HE, HE 129
mFvy 7 NV =2 VSt A
ZRTTHEELSURERHE « A R7 v TEAEE | fEAAS RNIE, SMER, v B, NEF A 130
FANFY T PN=y =i AR
SHM7EESE1E QO — L CMOS 0.18um 1k
B 4 =4 MR E BEE
MEMS#E >4 B 70> T > FEEM I EERFIEHIE T RAE FE KIE B T4, AN M, BE Bz 131




BEAREAIHCMOS-MEMSIIEE £ > ¥ 0D

REBRAFRFBRIFHRE

=i Ex

BER A BB AR T IR B 131
ToF &> ¥ DRI AT T-7 7 F 74 F— F | R BEAS RS T SH R s = o
DTEG FRTEAS T2 IES B
I o BRETASEIZR T e
BIETRRERESRAREEXE UM TR [ 17 A S R 2 =1l =17 132
SBEBEOREENEES > JEE NS
ERLS Y A0~ 7 ADCHER CMOS A | BEERIAS A S TSR AE A 132
A—=Tw oY
EHERE - BMEREA X =D YT ORIV 72 | o rmrs) it s 0 = o y e
EEEBRIERTEGT v 7 RAEBRRKFRF R T EHERR BE —#8 132
DEEEBZHEEIR IC LR BRI RIREL . YE1 BB, LD R A, T35 44T, AR 105,
BEAMAIERE CPGEF N EmanvEF | D AATELTE W 559, K)Il & 133
DCDL & PIE B\ < Time-to-Digital ZIMEIH | o)1 g xp T8 = RX, 6 KR, RO G 133
DEMZRVI-D/AT S A—FF v T LB T AR T 25 = RL, 1A & B Bk 133
BNt AT IO/ 700 Ty FFy 7| BINRTAS T2 = R, B R, 1T 1% 134
TBSHRE A A — V¢ v OB PEHEA TEG | THAS T2E AN 22 134
EERSSNT 4 FFA A — FCRRETRL |, . \
74 b7 > 7 ORI TEG RBRF LR A FEZ 134
S A L b KB, FH KR 135
. . e ey _ e Tran Thai-Ha, Duong Phuc-Phan,
Jitter-Based TRNG and Dynamic AES-128 BRBEAFER +v T - IFEK Pham Cong-Kha 135
Adaptive Dual-Mode Fractional-N PLL BERBERPIER - v b7 —27 TFEK | Nguyen Thi-Viet-Ha, Pham Cong-Kha 135
The University of Science, Vietnam National | Le Duc-Hung
Digital Spiking Neural Network Chip Elg'c‘ifgi'léys :r'f(’j %éc’\g:::qﬁi?;tr:ncswty of 136
BLBEARSER - £ v b7 —2 THEHEIK | Pham Cong-Kha
. /ﬁ [ =] & S = 7o 13| [ W‘ = “:- 5 ;El\ @;‘
B S G ICHERORER o s ihs | EBRFAZRARNPHRIET SR @EE Eé sﬁg %3, 7 5, LM B, o
= 2 N EL i = A
AR IR ORIE BEASASGHAELBISHRS | O B2
R S —
ST LSBTV AABET 2 BTy sttt Py bt 136
(£ BEA A A AR PR S B IR BA, TS/ AL BB
e o RAAZLES - 75 VARKE | %, &0 %
SHTAR LSBTV AABET 2 BTy ;ﬁgigizg%éér_%ggﬁgﬁﬁ bty W aE 137
" BEA ARSI A AR P HELD R ET
e e B3A A IR T 226 M T
[FSK{E 518 3 [E 28 D B ELER ) BB A BATE T SR go Rl KF B 137
ABALRTBOBWAREBOT— 5777 1S | ANAZS 25 AEEREHRR 7 e, Sl ALY 137
BEXTARRNRORERT DERBORT | ANAZS 2 7 A BHNEHRER 7 o, &IB A 138
RIRBEIHL LI ADC 7 — %7 2 F v 3T | AMARS X 7 AEHHEHRSR B RN, RIB B 138
ERCRILTRR Yy RAHLER | g jixss 2 5 ABEHSERE B =45, KIS R 138
A A=V Y - 6G FRIAIF 7 F A7 - A | RRENAFKFIRAIEETSHRE FH B, B E PELE B8 5E 139
A B IBRA S A BB T % RY BE AUR B5, B BE BF 5K
27U 7 AR % FractionaN PLL < Q?;iﬁ%‘—k#ﬂﬁlfyﬁﬁﬁ%ﬂﬁﬁﬁ%% EZRIE AR I 55 8 5T o
7 —RIHBWAR COR-PLLE S URIRETEG | o 7w p s T m s BT 027 ATHH | B4 1
PLLIRE F35/ 1 XM TEG 5 & UBHK g”ﬁ;iﬁijﬁﬁl%ﬁ AHBIBTH | MEX )G BE 130
Bav bR IRRPLLES ARTEASTHHBREART SAFLIHR | EH
SM7TEEESE2[E O0— L CMOS 0.18um H1E
g % x % £ B o E BEE
MEMSME > B 70> b T > FEk TR A SRR TR SE AME, AN M, B a2 140
BISE CMCP % N 7o 2B B OB E BB E | | 1) oo ne Fh— <AHAT Y, 8 AE, BE EX,
BoORE WEA P TF5 feE 13 140
ARARER BB  LABERED | | o e " N
i o B A T 3% FE s, B EA, A X 140
= R 4 e T R4 T PO Y 3
BEBE KGN &S L 7-0.8-V PTAT BT ;g%@i;?;&gl*ﬁ FH fﬁ,r;,f\ ;%;IE 141
EEF U2 ATOBEREN L | RRERAFASZRIEHRA B0 &% i
VCOADC RRBMAS T2 I R
loTD=DF7F o7 EKETEG LEBTERFTSE FH &iF 141
8-bit ZXLLELADC, NIRSEHAIAZHEEE, 7 | s O g ' ’
A EHTEAS TS frak B3, BB H, £ 15F, L@ ME | 142
DT S BEHMEIE IC & RBIRSIRIRE | [ s s fE1E B, LUC1 EA, T30 H6AC, R A48, | .

L BIEHIEFEIRSE £ CPGET IV

R £

=
—

xipuaddy

115



xipuaddy

116

- FZELREABEFv 7 BRI RFTEE = B, BH RE 142
. . Ho Chi Minh City University of Technology | Ngo Thai, Tran Ngoc Thinh, Huynh Phuc Nghi
E'CORV3§ RI|SC»tV SoC with Alpha Deep Faculty of Computer Science and Engineering 143
earning Accelerator BRBERSIEHR - *v 7 —27 THHK | Hoang Trong-Thuc
Hardware-Accelerated MKV Block Ciph e s N
a ;roxaerteRv%CAell\(jlt:éeSoC OCK LIPNET ON | g =5 (= A2 ME3R - v b 7 — 2 TS EI | Nguyen Trong-Hung, Pham Cong-Kha 143
BRARZHREN - TV VRARAERE | KNI E B9 ER
ZRTEELSIBA I TSV N R BEOEFRR | LERFAFIHREEETREZHRE ARAK I& 143
HF2+Fv 7 (E) BEARZRZ IR B ARSHEL BH B A RX, BEH i, 0 BE,
7202 b> BB
BRAKRZEENR - T NVHRAEHEE | KIIIE W ER
ZRTHEELSIBIAIITSV N R BIEDEEE | RERFRFILERE T RESHRR ARARS& 144
HFzx+Fv 7 (F) BARFRZIREARFHEE S B K A, A MIRRE, 2R 7,
KA £7
MRS RZ RS 2 7 LEHRBISARR | AN R
HBERXZEIC OE NMKRFEARFIRS 2T LIEHREIZR BE BRAH BHR EH 144
NMAKFTHFBEIBRIFE TS &K
BB Ty NEBIFEAR Oy feyy | PARIETEE nenT 144
NoT 4y FMEBICABELD D EESEREE | . =
s _ o= PR RS IR Ty A MF, BH KE
?bvk%<im»mL12mA/74/hﬁ University of Bordeaux Deramat Louis 145
Bo7Fnos%BEK
ERAZFAFRIFZAMABELRRIFE | Liu Ruhui, Zhang Yufan, Xue Hanxi, BJ1| &34,
L BT NARE ZERAT WH T2
Computation-in-Memory FEIZ RAASASR TS RARHMES 27 4 | 15 2 145
THAUHARE VS —
HBIEH B E D 4 Extreme Learning Machine | o 4 sas o =/ rcgpages " e
FyTDT— %55 F v s AMKZE Y 2 7 LIERE ST B ER, KIB W 145
HEREBOBRERT -7 7 F v OBRE | WINKZE> 27 LIEHREI SRR 7% T, RIE B 146
REABRT 2o OMKEEMEREOREY | AMNKFE Y X T AFHREIFHRR B RN, RIS R 146
K7 707700 2 g et | R AEABRBRHSRIAN SRR »
SM7TEEESE3EO0— L CMOS 0.18um K1E
= A ZF 4 R E BHE
A FyTRBBHDIODINSHEY —F—HI | . - N - - g A
B E - MPPT M & F v — D> FE M I EEAFIEIRIE TS 7R A FtE, FE KIE, B8 Hm 147
LY 7Yy DEWH ZfECNNETERE | BERFAFRIETFHRE FEE A 147
BHETEGERA T O R EER LA RT | RRBHEAZ RS RTSHER AEAEZ 147
> 7TEG HRBERAF TR IR B
£ZEZHCVEMMEE O HIE & MEMS IR E ¥ | REBEEASF KSR ITFHITH SHREXR 148
> % TEG HRABBAZ TS IV R
= e s BEETAFETEG i EAC
BEB=a—INayhT—7BRCOMOS LY | iy A £ WS BERRR =1l 517 148
BIREIRS| FiReE &£ BEGIEFIRSE &L CPGE st £18 B8, (LD A, B thiC, SRR #5,
FNEART VT AARFRLSE PO %99, 27 S 148
ICBWEYHB7FFOs 70y by RFy 7| BILRIT AR TS = B, P I5R, TR K 149
The University of Science, Vietnam National | Le Duc-Hung
s University Ho Chi Minh City Faculty of
Analog Spiking Neural Networks Electronics and Telecommunications 149
BRBERPEH - *v M7 —27 ITFHEK | Pham Cong-Kha
NEHE - /O EYRISCVIAFDF R FFy 7 z:iiiiﬁ@a;ﬁ;%gfﬁﬁ%% ﬁg ngﬂﬂ B 149
NMRZRFZR S 2T LEHRBISEHER | AN &=
KEZEREE OIEERE FMNKBERFERS 2 7 LIEHREISF R RAE BR 28 & B3R 150
MRS IFEHBESBHRIFE WS IEK
AN () 4 37
165> 7 1 v NSO F O/ SBEE | o datr nEnT 150
BRRAVF 4y NMEOTFOUSEEE | PRI et 150
AV 24 7]
B - PORRBTZIREET « WS ERE | PR gt TR nEn 151
BERERDLRILSRT v TOT—H77 | jjikss 27 MEBHEHRR R B, U6 B 151
EMERMLTRR LYYy PRAHLER | g jixss 2 7 sBHHSTR B £, K08 Y 151
A v E— %> REHARGEE B BEAZIFBEIET IFH )l HE 152
A—£40.18 um CMOS RF /84 ZE T IV | o eomzy oo o 4 7 - ot FHTFT7OY, RIE BS5, BIL #E,
7SV TEG EREMNAKFANEIE T3 =0 FR 152
FERERF7FO s 70> b FEK TEG14 IREARPRSE B AMF BRI n H 152

Iz B2 R 52 TS

PR, PN W




B.2 Fv7iER—&

MEMS
SV g4 b m R & BEE

0808242 | £%#) CVEMEAIE O IF & MEMS IEE £ > TEG ZHR AR, MAER 120
0508242 | BERE CMOS-MEMS IIRE £ > 4 & Fi i L BB OEEMD EWE AR AR, MY 120
0508242 | H#EAE CMOS-MEMS IR E ¥ >+ EFia it LRI O EH AR, MAER 120
RO18251 | B#ERE 38 CMOS-MEMS II&EE ¥ > H DERETalfF =R ER, MR IR 131
RO18253 |#itETEG L RX b T 0¥ X &EFERLI-FR7 > T TEG ABHE AZ, VR 147
RO18253 | £7Z&8) CVEMEIR OHIE &£ MEMSIEE € > 4 TEG =R ER, MR IR 148

TEG (4&MEHEEEE R &)

B
P g4 I MR & BEHE >
0S08242 |HEHREEMLI-AXIHORy FEZ2—0OFENT 4 v 7 EREE R 7, LYU SHUXIN, 25 i 121 %
0508242 | HRUBITIS L TEL - RO TEEA- 1 —0ELT 1 v 7EBER | /7% AF, QI YIMING, LYU SHUXIN, Z5 121 o)
BEEEEM L CHBICAIHRN T A VEBERLIAZIRORY M| camy s s — Q:
0s08242 | 2 A B TEG 7 v LH %75, LYU SHUXIN, 55 f 122 =
0508242 |fiBREa—~</ A FD/=HDBrainF v 7 E5 B0, £F =R 122
0S08242 |#EKE 21—~/ 4 KDt D Spinal-cord F v 7 E5 BR, €F ER 123
RO18244 | BMFBICL2F v THE &8 # 125
RO18251 | ToF & >H DEMILICAT 77 + b 54 F— FDTEG W R, I B 131
RO18251 | HUIREL A X — ¥4 > & DISHETHER TEG FSTE 4 134
RO18251 |BEEHRHNZWT 4 bFA A — R THRAARELRT # b7 > TORMIMMEA TEG | AN 2 134
. N e - B BX, EE &R, B A, LB B,
RO18251 | EEHMES & FICHEKROREAOEZBERERSICEKOHIE 3 B AR AA PO 136
2 7Y 7 2B MBS & Fractional-N PLL, T3 —#&HEMARE CDR-PLL | - F— PR
RO18251 5 £ URIEETEG =% R E BB I )IIG 2, B RF, 5N 139
RO18251 |PLLIETH/ 4 ZEBIRFETECH L U EHUK D> b0 — S W PLLEIEE | A HE, G BE, SN 139
RO18253 | 0 —£0.18 um CMOS RF 7/5 4 X & 7 L 4i55 FASEE TEG ;g A RUHBS RIFER, 152
7raJd /7o s VESAE oy Y
Sz EERYY B R & BEE
RO18251 | ABXBEETHOBREKDO 7 —F 7 7 F v R % T, RIS &l 137
RO18251 | REBEHBATBTREEOFTERFUEEEOMRE % T, KIS B 138
RO18251 | EIRENMEICHEMEL LI-ADC 7 —F 7 7 F v 1857 B R, KIS B 138
RO18251 | AWM a=RMLIEEE LYV~ — bEidbH LEEORIE EE Eh, RIS @i 138
RO18252 | ISE CMCP % U 1= 2B B0 /5 SHIREB ORI e R VPATY Y BRERBEER |
RO18252 | XEBHREAOBREKET —F 77 F v O % T, KIS & 146
RO18252 | RIBHERFH b ORIMELIHHEIR DR B R, RIS B 146
RO18253 | A aHM L 7BEL Y H > — FHAH LEKRDO 7 —% 77 F v iRE B =h, KIS B 151
RO18253 | A > &— %> A EHAMASE EE =il 152
77+n07 (PLL, A-D/DC-DCay¥N—%7& &)
54 54 b W R & BHE
0S08242 | SRTHELSI - SiA ¥ 5 —R—FIe BB RFZ O F—ZHEAT 2 & | KIE, EMER, BA LA, JIT H1E, 191
797 P
RO18244 |IREHBENMEICMIT7MEBEEBEH REETTRREEOHHE LI 185, VA BR 124
RO18244 | 8-bit Interpolating Flash ADC, BCREASMEIMEA >y —7 =z — XA, 10- |£4K B, Ml %h, € BIL, £k 55, 194
bit Pipeline ADC, RE+ >4 SHBEX
RO18244 | HERIEBEET > 7 ES-R - =N 126

117



xipuaddy

118

Wide-Tuning Current-Starved Ring VCO - Dynamic AES Encryption

Nguyen Thi-Viet-Ha, Tran Thai-Ha,

N &5

ROT8244 Engine Pham Cong-Kha 126
RO18244 |HZE b T v Y 2% LEHTIA/DEHER & — b L 7oFidk i LR fH HE KE &Y 127
RO18244 | & « POBKRBAZIRER T « V& HEE A 0T, X KR 127
RO18244 |&mHEEDC-DCa > /N—% BHIEHIC & 8, BT i, CHEN ZHIXUAN 128
RO18244 |{EEREETEIEYT 5 OTA HE A 128
CHIFAJA A 180-nm Class-C PLL Test Chip for GHz-Band Clock
ROT8244 Generation and Component-Level Radiation Sensitivity Analysis Cheng Quan, f% BE 129
RO18244 | ZRFHE LSRR - 4 <7 > TEKEHF 2 b F v 7 S, MR, w5 130
RO18251 |MEMSfiE > ¥ A7 0> b FEE FE K&, B F&E, AN M, B8 B2 131
RO18251 | DCDL & Pl % Fu = Time-to-Digital ZHE K F v 7 A B, B MHERE, RO RO 133
RO18251 |DEM&ZRAWD/ATYN=9F v/ = B, TR 4K, A I5R 133
RO18251 |lkcsWtrYB7Fas7ar by FFy S =X, BN IR, 1T 1K 134
RO18251 | Adaptive Dual-Mode Fractional-N PLL Nguyen Thi-Viet-Ha, Pham Cong-Kha 135
RO18252 |[MEMSfiEt> ¥ A7 0> b FEE FRE KE, AN M, B8 me 140
RO18252 | &MAEERVWIEBEERD - LHEAERESHEIBREOHIE AL, A EX, R Ex 140
RO18252 | BIREEMEF L& 1B L 720.8-V PTAT BEIR G, VR 141
RO18252 |EEF7 7V — 3 v AITOEHEEEH L VCOADC 0 RE, MV 141
RO18252 |loTD /= D7+ 0/ REEETEG FHH £iE 141
RO18252 | 8-bit FRLLEADC, NIRSEHAIBZ AR, #>Fv I 7o+ BLUORERE | k4K B, 518 hid, £+ &3, 0 ME 142
RO18252 | E— FELELRXABEF v 7 = R, £H RE 142
N T4y MNEBICHELRD D EESERBEREL MICEY 2 —mELT2 = .
RO18252 RS> T4y FEED 7+ 0SB R FHE fF, #F K&, Deramat Louis 145
FoF v TRBEBDI-ODINSHRY —F5—€ V&RV MPPTH#EE(T & + y N
RO18253 F o — UK TEEM AN N, B KE, 88 B 147
RO18253 |icsWt >y PA7Fas/7aY b FFy 7 =X, B I5R, 1T & 149
RO18253 | %R « FOARBAL2RESR 7 4 V5 B A T, X KE 151
AAXA=J2 Y /A —bEVY

% g4 b m xR EF BEE

RO18244 | %4 %7 7 0 7 EEOAH DR ZRAERELECMOS A X =>4 n B 125
DHEBEOERIEINEES > SEEERBEAVY > L20—-FADC |,

RO18251 BHECMOS A X =Yt H Al £A 132

RO18251 | mHkaE - MIEREA X — P> Y ORRICAI - ERERBRIEBTECF v 7 | BkE —1H 132

= o

ERER (RER BREHLL)

Sv4 54 b R & BEE
RO18251 | Jitter-Based TRNG and Dynamic AES-128 Tran Thai-Ha, Duong Phuc-Phan, Pham Cong-Kha | 135
RO18253 | LY 2% 7Y v YR = CNN & E B % FEE A 147

BfE (RFEE, ATMZE)
Sv4 54 b wH R & BEE
e , e 2M B, B, T2 L, B FE
RO18251 | X—Y 4> - 6GFRIMWIF 7+ 07 - &AREERER BT BE ATLE B5, Rl #E 5 550 139
RO18252 ZEA7FOs 70y by FEE TEGI3 S &I, FBE KM, BN 3 146
RO18253 |AFER7F 070>y by FERK TEG14 Ha ', R AW, PN 162
7FTVRE
Sv4 g4 m R E BEE
N=] = 17 jz]
RO18244 | DEEEBBUHEAIC L BENMKRBL F 7> 7L CPoery | L BB IR 1B, B3 fic, 27 =, 125




RO18244 |4RNY T 1 v MEEO 7 F 0 /S BEK M@ T, HF AT 127
HE F I K & FRP)IE &
RO18244 | ERBERBALESHT 1 V5 13D ;Pﬁ BE, % W2, X3 83, FAA R, 128
ala Alvaro
RO18244 | = RTCHEJE LSIBAFI TSV AR BIEOBHFMEF v 7 K IE, W ER, FH B Wi A, AEKE | 129
RO18251 DEMB BB IC L RIREIRSI RS L BEREIFIRE & CPGET | 1A BHEL, LD A, FOEB $h1C, 8RR 465, 133
MEZa—OvEFIL Wik &=, K &
RO18251 | ZRTHEE LSIBAFITSVARBET A FF v 7 (L) {j(m};j_l EX%QEEZRF{%E% ZH &, 136
== st o E == . KN E, 59 ER, AMRK I, HHE B3}
RO18251 | = RTGHEE LSIBAFI TSV ARBIETF 2 FF v 7 (F) B LR % 137
RO18251 | [FSKIE5EFHE R DRI ER] A T, KF B4 137
RO18252 DEMB BB IC L RIREIFESIFIRE L BEGIEIFIRE & CPGE T | 410 BHEL LD $RA, FOEB $h1C, 8RR 465, 142
Vv N %5
KIIE, B BR, AMRA IE, 9 H &34,
RO18252 | ZRTHEE LSBT TSV AN RBEOERFET X FF v 7 (L) ilE KK, B W, 7 AE, 143
TS50 b B
T it o = = . KN E, B9 EBR, AMRKE FHE B
RO18252 | =R THEELSIBILFITSV NRBEOEAFUET X FF v 7 (F) SHIEF B FA ATARD, ER % KN £ 144
RO18252 |ZMN>T 4 v FERFFEB RO Y Fw> > M@ T, HFAF 144
RO18253 | 4R3I 5iREE & BESIMAIRE £ CPGEF N EFRTF YT B T WA B0, 148
RO18253 | 16NV T 4 v FIED 7 F 07 FBEE F0MA MTF, & KT 150
RO18253 |32iRNAY T ¢ v FIED 7 F 07 FBEE E T, 10 TR 150
47070ty
% g4 kv w R & BHE
0808242 |5 <fEALIc=a—0ENT 1 v 7 EHEERE B kR 122
RO18244 | K&, HRAREE B %, IE B, £O X 124
RO18244 | Rocket RV64IMAC RISC-V SoC with Tightly-Coupled NTT Accelerator Dam Duc-Thuan, Pham Cong-Kha 126
RO18251 | Digital Spiking Neural Network Chip Le Duc-Hung, Pham Cong-Kha 136
RO18252 | PicoRV32 RISC-V SoC with Alpha Deep Learning Accelerator Neo Thal, Tran goc Thinh, Fiuynh Phuc Neht |43
oang Trong-Thuc
RO18252 | Hardware-Accelerated MKV Block Cipher on a Rocket RV64IMAC SoC Nguyen Trong-Hung, Pham Cong-Kha 143
RO18252 | iB{&HEEH 4 Extreme Learning Machine F v 707 — ¥ 7 7 F v i&st | B B, KIS #il 145
RO18253 | Analog Spiking Neural Networks Le Duc-Hung, Pham Cong-Kha 149
RO18253 |/\NEH#E + EI/OEYRISC-VAFZDFAMF v/ KN &, B9 EBR, IA FX 149
RO18253 | BIEHBEBH GRIEFZEF v 707 —F 77 F v R B 'R, KIE @ 151
€Y
% &4~ R F BEE
RO18251 | BI-EERBIERERABIETE X € Uit i RS, B AETT 132
RO18252 | Computation-in-Memory [B]#& l;lugRg;&I%Zh%nﬁ Q;ﬁ”%;gefga”“' AL, 145
Z DAt
Bt g4 v mox & BEE
RO18244 | {EEEEEM P-HCNM D1 (e N} 129
RO18251 |#fa4( > &~ > RGHflo7cp07Fns 7y bTY FEIK AE EH, FH ER 135
RO18252 | J@fEMER(EIC DEME AN &=, BE BRA BR EH, U8 &KX 144
RO18253 |BzE=a—J Ity b7 —IHBECMOS X €Y ik BT, JIET 148
2= 2 %0 3
RO18263 | HAHEEBOEER IR FREAS ERBECEBE | 50

WE &R
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B.3 {/F VTN

SMOFEFE2EA =225 U9 ——=3% CMOS 0.8um 5i1E

| S 28 CVSREBOHEE MEMS MIEE LY TEG

RRBEAFZFAZRIFMEN =HWEXR

RREMAFETIHEIE I ER

BE : Ry 7 CIEMEMS IS & >3 &G A Ul 2 FiEd 2 C e 2 HiE L, 8
ARAVMEMS IR L > 3 & 2B 7 VT TDAL v F FF v /828 CV LN % AL
feikal 2 o7z, AR v ISR O E T OBGT D RGEL 2175 72012, KEENET DR
A3y — VG LU TER L 72, MIZORER, AU 2 ES R OZIN T 2 CV 2] #
DIMNZAVEER T 2 L TE R Dol £z, F v I ko THNEEB R > T
D, L7 MCkoTHE RS DEZOHEERESZITCLESTNDZLDEER, 5%
DHFEE LT, hnfFonahrokflRlzeELL, FoD2Z0FELZRZIBNLSBLA4 7Y FFiE, il ORMZRE T2
WHIEDID B,

SXETHARD : LAHDIL, 2 AHAEN  EREPY—JL ¢ Cadencefl: Virtuoso, Mentorfl: Calibre, Cadencefl: QUANTUS, Synopsysfl HSPICE (RF),
RS2 GHE 1 10~100 FHEF> 1 At - CMOS 0.8um 2.5mm 45 7 Fw TR : MEMS

BESEINCMOS-MEMS IIEE > Y & Fidr i URIRROEFELNE

E
RRERAZIZE AR BEZ, VAR
BRE : AT CMOS 1l & DIEFIC 1A 1 72 CMOS-MEMS TR >4 & CV B HNIR D ER 21T - 72 . kDI
WRIFHBE L, 2B AT LD Y720 DL EAZHINE L. KF v TEAETIE, 2024FIH D 7 0+ 2
2B 25AFE & Hig LT, MEMS Dz ifili /517 DX RE B2 50 U, 2l )7 17 D FEREAR Y 7 il /7 17 D L 2 i) S &
BREENE MR UK. £, MithfEY v v 7Oi0u b2 T OBIET W O FR 2177, G URIEIE A« v
F ¥ Ny RO CVEAHNEEZ LR L 72 fiRE LT, R 7R A RICHKERS Ty Fr 73T L
VW, YT RT LEUTOEEDHERNTE o7 5#1E CMOS-MEMS IR F v 712313 2 [ H) {2 HEE
THMEP 70 2ADOBEETS .
SEEHHARE - LA HDLE, 2 AH A 585 —)U & Cadence £l Virtuoso, Mentor ff: Calibre, Synopsysﬁ: HSPICE (RF),
Cadence#t: Dracula, *ZIRIE :10~100 EET> : 4>+ I -= CMOS 0.8um 2.5mmx5.0mm F v 7 Fw JEER : MEMS

I iﬁéﬁéi_t CMOS-MEMS bﬂiEEt' )"j’ t n}baj'llill L/ @Ego)ifﬂ

RREMAFIFN =M EX, I
HEE : MEMS (Micro Electro Mechanical Systems) & IZEERIMIESHfiZRIE SR Aoy —=v 7 EME
NDWHIIN TR & D, [IEEE T T4 < IS AR v, $2 0IEEINICEI 7 2 F 2 T — 2 2 HERLS
¥bDTHS, APy 7RMECiEey I 2T LOHELZ/NLICEF, CMOS 70t 2% 7= i 7 it 5
MEMSHI#E L v 3 & Z2 DA UK TH 2 A1 v F b F v )8 & CV AR 2RI L 72352 T o 72, 53R
ELT, IEER Y &R ZBEERERP 5V ) — 2T ZBORR 7 a2, & o9 & B ORKT A IHE
LU o7k, Ty FrrhrofiEdT 25GFiE2ia § 208055 %,
SRETHARS : LA HBLE, 2 AN E’REP'Y —JU : Cadencetl: Virtuoso, Mentor £l Calibre, Synopsys#l: HSPICE (RF),
Cadence ft: Dracula, ~Z IR :10~100 HEZ> : 4+ v I -=# CMOS 0.8um 2.5mmx5.0mm F v 7’
F v 78R : MEMS




=RTCEBELSI » SiA >y —R—HI2HFBRFIOX ~— 2 5
TANFYT
BEAKRE KINIE, B0 8%, A 1K, )T ¥
LEXRE RARAKNIE
HEE : TSV(Through-Silicon-Via) % i\ /2 ZXIGRIE LSIB L OSi1 v & — R —HFI2 B 3, REHF
WTOESHREZ 0 A =2 %25HliT 2720057 A M F v 7Z2EFE L, G 5REOHH %2
MERZILICEZ 7RI \OHELTET 2 EDVARTHD, £, KF v 7ITiE,
SHOURELSHIC B2 ICE 2 b5 v P RS EREANDWEZ NS -0, IBHEIZEL
) ‘/7\\2”‘/1/ & FER WA DAL 2 EHIT 2 72 0 DRl 2 & T,
SEXM - (1] FA, K, ARAK, G, L7 o= 7 298 RRRZIRS , 202543
H, [2] Y. Kawamoto, M. Aoyagi, T. Ohkawa, IEEE EDAPS 2025, Dec. 2025. E%EtHAR : IAH DL L,
2N AT EREPY —JU : Cadence #l: Virtuoso, Mentor #l: Calibre, Cadence#l: Quantus, Synopsystl: HSPICE (RF) ~SIX4Y# : 100~
1,000 EHEZ> : ©—2LCMOS 0.18um 2.5mm 5 v 7 Fw /&Rl : 7 ru s

I BB ERIM LR XZBARY RAZ21—RATILT 1 v I EROR

HAKRFETHE ZH th#, LYU SHUXIN, 255k (2

WEEE @ AR E AT O MasE 2 B £ 2 TR E S 2 B L I A LR Y « P2 L 72 2 X
SHuRy PHZ2—8ENL7 ¢ v 7 ERENEEZ K L ZRgEcdh 2. miloiffciEs R
SHORy FOIOOMEiZEIESE 2012200 F v TR EHIT 20N H o %208, ARfE
TEHIDDF v 7OATIDOMEHZEET 2 LZHNE LTS, £z, IHZHIHT 2729
ICTEG F v 72K L, KF v 722DEHIT2 L 2ARELTVD, MWEDHR, HES
N2 MIIHERTE o7z, ik SIFHERTE THWARND, Fv 7TIIEAENPREL, L
ELTWENI ERFRZEEZSNS, KEGEAETIE XD LEL M2 Fl T 5720, 5
EMERGEZITOTETHS.

SRETHARS - oS AHLLE, TAHREN SREP'Y—JL : Cadencetl: Virtuoso, Mentorfl: Calibre, Synopsysfl: HSPICE (RF), kS IR9# :
10~100 SMES > : 4> S -Z9E CMOS 0.8um 2.5mm A F v 7 Fw FFERI : TEG (RRYEFEAfiIIE 7 &)

Iﬁ‘éﬁU}%SUJGL/'C{HJJ: AEEEA TG -1 —AFILT 1 v UK

BAKRZETEE MNA X, QI YIMING, LYU SHUXIN, 255k 2
BE : Rlgix, BRI~ Z7ouoRy MR 2 60 X 21451k - 7 misiass g8 7
Za—BuELT7 1 v 7EMEETH S, kORI ZunRy PSRRI, Ji—
DHFIC X BBT UL TET, INFBURICE U2 I R Z TS C &R TE AP o, A
IETIE, I K > THERZY D2 28R 2 Bl L THRBIL, BRRICEUC ZBifE2SThE
“C&B% ERTER LT, ARRIEIE, ZHPBAN Y — o 2R T 2R A RN, ZEME S
, W, B XORAREAL MOy F 7RV EERLL DD TH S, &
71, Kbz W TR 2 ERUE 5 ICBHA L, FEAANT2HRE LT3, [HliEg
EDRER, ZAMIIC D432 KGEi~ Ot E 522 2 &<, i, ik, Ahenl, &
BERIDAD DAFING — > 2 HER L 7.
EXETHARD : 0. AHLLE, 05 AHAENG E&EP'Y—JL : Cadencetl: Virtuoso, Mentor £l Calibre, Synopsys#l: HSPICE (RF), ~ZSIRY# :
10~100 FEZ > @ A& - CMOS 0.8um 2.5mm 45 7 Fw FHERY : TEG (Ritkarflillis e &)
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| BRALES1—OFILT 1 vy EMEE

HAXRFEIFMER & BE

BE ATy 71, WESTRR Y FOREL SR ERZHNE UTERL 258556 = 2 —
OENLT7 ¢y 7ERBNKTH D, Mifake T, WHEESF 722790, BEEF72EF
LVRERLL, SHAMZICHET 222 —0EL 7 ¢ v ZERAL 238 <EAZESE 2 LT,
[FIBSR &2 I U 72 @iz B L 72 %%@ﬁﬁ%ﬁﬁﬂf@,iﬁ¢t%ﬂﬁMhé
LI D RtHAE LN, BEE EREERCE L WIEDS S - 2. K%t HEkEy > 7
ZEFNENLCEMIAE SNV 2B EAT 22 LT, ﬁ%ﬂﬁﬁ%k;é%ﬁﬂ&ﬁ@ﬂ
WEHALZ, HHTE, MEEE Vew 2 IS ® 5 2 & THHAMNEEDE IS, M
BTa Ry ~OMBEBHREERN LICETH B 2 E 2R LL, AFy 7, WESfTa Ry k
IZB 2L EB X OZE L bay MERERADIEHZHNE LT3,

SRETHART : 0.1 AR ERE'Y—JL : Cadencefl: Virtuoso, Synopsys#l: HSPICE (RF), kS YIRG¥ :10~100 HIES> : v+ 3
—=¥f CMOS 0.8um 2.5mm v 7 Fw IRl : v /u7uky ¥

BB ERM U THESBICAIGRAD M VEBE L XZ8AORY
FEZa1—AFIL T v IOERBERTEGF Y/

BAKRZFETIHE ZH %%, LYU SHUXIN, 5 2

BEE R IE, N D2 R S OMERZ B L TR A LAY A v 2L 7232 X 28
Ry MHZ2—0ELT ¢ v ZEMAEBOTEGF v 7& LT, flllgke s, @Eks +7
2ZETIN, WilES 7 2E7)0, Bohk, ZAEMEE T VEEEIEE Lz D THS, M
EOFER, MIEEEFNVON—2 FRRPHER I, P FTARAETVEER L GG TOZN E
ZHIRRBED OEfEZR L, MEE TV OFIRICN T 2 8B X OWHEEE R L2, L
»L, FASMaRy MlZ2—1eL7 ¢ v 7 ERECE, IR0 ORIE»E s nEhro |
T, JRHOIEN 2D S & &b, KIEGRETEOERHMIFRKIC CRENEZTS TETSH . EEEEEE S HEEE e

3,

SXEHEARD  0SAHDLL, 1AHAN 5%EHY—JL @ Cadencetf: Virtuoso, Mentorfl: Calibre, Synopsystt HSPICE (RF), kS IRT# :
10~100 EES> @ 4>+ 3= CMOS 0.8um 2.5mmfF v 7 Fw FHER : TEG (BRI 72 &)

I BERE1—Y /1 ROEHDBrainF v/

BAKRFETHE EH9 B, £F R

HE  ANEKIZATHANT v 2BV EfiEtke s —< /4 Fafy - ORE)HE &
LTEBIL 72, fERD 12—/ A« FuRy FOHICIZCPUSY 7 + o 27 7 u s 5 L]
A Tnizzs, mtsbicm I CHHEROMRDIIEE o Tz, 2 T4 IZEYOH)
{EGIH A B I N LBEMIC O 2T o 72, ABEOBFICET 2 MY E 7L TlE, CPGHH
fTEETITBOW TS DDV ARLSZER L, 205 5D2DOHD/NIVADNENET 2 &
TYUIDEZZEFTUDBREINTNDG, Z2TT, HAFBTEETZYDFEZ S AEKETFILE
L, 205 5RKFy FI3EYD CPGEFINVICB I 2 HZEL TBD, ANIck>T—
TEDRPDNNNZZ N NTTZ, HETIEE 2 —</ A Fairy T2 HT78E» S ETE)
R8I0 b 2 LT BB 2L 285 22 0 R THRE 2 & O M 2 Bl d 2 X S1ciGt Uz, fERL =5 v 7IZEN
DU %2 ELELTRLU,

SRETHAR : 0S AHDIE, TAHEN EREHY—JL : Cadencetl: Virtuoso, Mentorfl: Calibre, Synopsysfl: HSPICE (RF), *ZIR5¥ :
10~100 EMMES > 1 4 v S-=0F CMOS 0.8um 2.5mm 5 v 7 Fw FEERI : TEG (RePEaTHAl% 7 &)

= ﬁinu guzon




I%%ﬁt:—?/%ﬂ@t%@S@mhmd?w7

HAKXFETXE HY B[, 2F £F

WEE AR A LAY A Y 2RI O zfigke 2 —< /7 4 Fafy  OFRERE &
UM U7z, RF v ZEEYO CPGEFIVICB I ZEFHERZILTEY, ANICEk->THA
SV TDRBRZDDNNAZEIRT S, £z, 6DODOMNEAE AND B WIREETIZ AT
THATZLIICHIITL TS, BuinF v 7EfMlAdbE 2 & T, B S filiic &
SETCTGEBIRIBUTHINY — v LGN — v DZNZEND Y A 2 v 710 b 2 i %
HELTW2, FRLZF v TIE6DDWIGE G 2 EFETERL, £ANEFICLo Tk
IR =2 DIA S T TOIHK, BTN =2 DIA S I TORKEBLELTRLUE, &
2L, ANk TEILTAREDNNIVRAICONTEETOTNZ WL EHh5, §ISHis
BRIl

SRETHART : 0S5 AHLL L, TAHARM E&REH'Y—JL : Cadencefl: Virtuoso, Mentor £l Calibre, Synopsys$i HSPICE (RE), kSIRY#:
10~100 EMEZ > : A v -7 CMOS 0.8um 2.5mm i+ v 7 Fw FSEER : TEG (RR:REAM nli 7 &)
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SMOFEFEAEN—L CMOS 0.18um EHME

|r SB[ S BT A B R OSHE

RREWAFTFE LG KE, /) BR

WE : BURFE T, KEWRERE VNS <, HECREZ &S OFEREIC X > TUHIEIE
LT 5720, BENEEANLE L 7 HEERIE 2 553 2 RE A ) 2 FEE LR L B & 7
%, BRMERFIROMEE N 2 KINT 2 AHEE LT, Eidiz O CRIESERZ M 2 2 M H3%
Fondn, RERMIUEEZEBT 2L, Fv 7THEMHART 2L VWS HENHZ, 22T, 5
BRBIC X 2EZ2E L, SYPHEM CHIfES ¥ /2 MOSFET Z SiiHE T LT 2 2 &
T, BRSNS O S R EHIR L DD, KEE 2 OMINEE S CHIET 2 FLHERE IR % 5
L7z, SlE, BEEEEIF R BB LR D 82 Hig

ERETEARS : LA HDLE, 2 AH ARG 88EP'Y—)L : Cadence fl: Virtuoso, Mentor#l: Calibre, Cadence
#: QUANTUS, Synopsys £ HSPICE(RF), ~ZTJR&# : 100~1,000 FEZ> : @ —24 CMOS 0.18um 2.5mm fF v 7 Fyy JIER :
7Fu2 (PLL, A-D/DC-DCa Y N—=%72 %)

|mﬁ,ﬁzm§a

EMAERERMBEETFMEN EH EFE, NE B

I tO%

BE A7 2 b T 713, AKEA =Y MO & A A =2 DRt D T 2 ks S R
INTNB, K, A ADBIT DG O EMRINE 2E 2 JEICRR Dt 2 sk, 2
P oiimEEHT %, MEGITEGIZHER Y 7 F 2 21— OBk E 2« v F > JHili#, =
7o, ZEE5D S BRI A2 BHIT 2 HE2 SIS LT3, KEA —2 HOMEGHIA
STEREFBREAEO TG TH 205, HA XA —F ADWRFHIAEIC B W T O EEI MM L 2
T %2 LS5, BEKORMEBEZZ SN IHHEEZEIIL TnD, ZUctbE iigiED N
VENRATZ 4oV HFEELL, TNICKD, JERICBWTHOHEEEIC K ZMEOMENTE S
LEZoNS,

SXETHARD : IAADIL, 2 NAKNM  E&EPY—JU : Cadence fl: Xcelium, Synopsysfl: VCS, Synopsys fl: DesignCompiler, Synopsys fl: ICCompiler,
Cadence #: Virtuoso, Mentor#l: Calibre, Cadencefl: ICADVM, Cadencetl: QUANTUS, Cadencel: Spectre, Synopsysfl: HSPICE (RF), Synopsys
#k Formality, ~Z IR 1 100,000~1,000,000 EHEZ > : m—2L CMOS 0.18um 2.5mm A Fv 7 FWw @Rl : w1 7n 70ty
A

6-bit Interpolating Flash ADC, EC @3R3 >9—T 11—
[E18&, 10-bit Pipeline ADC, BEt>Y4

EHIERFTEE k4K 8%, M KA, @ RBIL, R #5, &R 8X

B - ASECIRAED MK Z HE L T b, 1D HIX6-bic Interpolating Flash ADCC, Time-
Domain Interpolation (Z & DAKIHZE /) - (RANERZFEBLT S, 2D0HIE3MAA vy —7 12—
ADRZAGHET, ZAGEEP SERCLKZEIILTE S @E%@ﬁé%ﬂﬁ R I SE = WAL (vaat)
BETH . 3DHIZ10-bit Pipeline ADC T, 7% Stage DR #E 2 BEBEMIIC 2 — U v 7 L TIRIH &
FIMLZEK > TS, 4D HIZNMOS DR 2 FIH U 7 & wa‘*c‘, BRI X B TRE S
HOFHIZHNE T 5.

ERETHART : SAHLU E, 6 AH K EXET'Y—)b : Cadence ff: Xcelium, Cadence fl: GENUS, Cadence
#1: Innovus, Cadencefl: Virtuoso, Mentor #l: Calibre, Cadencefl: QUANTUS, Cadencefl: Spectre,
Keysight#h ADS, ST R4A# : 10,000~100,000 FAEZ > : @ —24 CMOS 0.18um 2.5mmfjFv 7 Fw SRl : 7 a2 (PLL,
A-D/DC-DCaY =275 )




| Bt OY BRGNS BT 8 CMOS A A—z 4

HRERAZAZRIZMER e 8A

WE : KF v 7%, VDECEEI N CTOF v 7l OIARM 20T 2 olciEt Sk, «
A=k Y HEO IR 2 CMOS 7 7 u g2 EE L TE D, CMOSA A=Yk v
DHIEEDRARF v TH2HNDE LT, 4 A=Yy OWIEFRE 7 F 0 7o #R: % [
BHCHRT 2 2 ZHMNELTWS, KF v 7iE, HhENIcA A -2y I OM#ET LA &
MEABLOKFES 7 FLYRYDHD, ZORBICHEL %27 Fa JREPERINTHS,
A=Vt v IEAE256x Mi2seliRTH D, BHENZR3 T v P A Y FEROMmRME (VY b
WE T, fHERT) 20T n3, HEY A RIEHE7umx BE7umTH 0, BHHRIZ30% TH 3
A A=V Y ORICERINTNE 7 Fu ZRlgE, v N—=%, AX7 T, V=R 7 x
vy, mERAHUNETHS. WHELAHLUREEE, 74 A4 —=FIDENMOSY =270 71, PMOSY —2 7+ 0715
THRINTED, 1MFE (KER) OASERISTTIHNZMET 2 ENTE S, 5%, FHliAEK S FPGA % v € FERIEE
ZIISFPETHD, 4 A= 3 LEMNTY Fu ZhligZznZno@ifEiEE 217>

SXETHARD : 2 AHDLE, 3AHAN EREPY—JL & Cadencetl: Virtuoso, Mentorfl: Calibre, Synopsystl HSPICE (RF), kZVIR5# :
10,000~100,000 EES > : ©—2 CMOS 0.18um 2.5mmfF v 7 FYTER 1 f A=V P/ AY— by

3
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| cemansmmnm ceamnmrREa T TECPGERL

BAXRFETFE &1H B, BRR 45, BEB #hic, 2R SE, Nk =5

BE  AF v 7T, 482N ZNREEBRLZ. 1L LDEKIIOIEOREZHEE L, 2
T2 RIL>TNDS, BF v 7T, N—FYz7DOHREMNTLEMEBZWHIDZ T
S ExHMIC, SRbEEBERL, M, FHizTo7%, 20 ANEEZESE2 LTl
I3 R IR AT RE 2 EEHE T TS IR A 2 3RE T U, JERL 72, /NIAIRE, AT, (ST v
TREGI Uz, 3. SROVETRIZ DB ZRGTT 2 720Ic A Ry v 72 WU, 4. %k
RMRME U4 B fTa Ry Ol R8I 3 % 72 ®12 CPG (Central pattern Generator) 7% ]
Wza Ry MEITICZREIL, FHiiEZ%E L2757,

SRETHARD - AANHDLE, SAHANmM EEHY—JL & Cadencetl: Virtuoso, Mentor £l Calibre, Synopsys
#L HSPICE (RF), ~ZIRFE :1,000~10,000 FHEZ> 1 0—2L CMOS 0.18um 2.5mm i F v 7 F vy F&ERl : 7 F 57 Vil

I BHR—EICL BT Y TEIE

BEAFZIFE AR

WE : B4 ORETIE, ABEADHERICRILE S N2ERET, BRMERHGHIBIT 25
RNZFE 7 0 — 2 EROPOEBENCHERZ XS5, BEHE - v Iab—var - LA47Y
FEGEE C PEREE S Wo 7, HOBRGI TR 2B ERE EBIT, BEFL T v TIEEBICH
ERBICB O THIEMERZ TV, HOSDORGEIEL BERBL THW2200E 5 0% FEHNC X > TR
fliLxd., ZokSIc, —#HDIC Kt 7 u— 2P oREE T HDREMTE L1, #
BT E S TIEBICEHBETERN A PO LR THET. SR F vy 73fETE, BTok
SRR IEEZINTOET, - A X7 ¥ 72O BRI 2 H v 72
Uy 7A v L =4I k2 TR )VF —R/MUEEE - XORIZ & 2 JEEAMERGEE R 72 &

ERETHARD : 2 AHDLE, 3AHANM EREPY—JL @ Cadencetl: Virtuoso, Mentorfl: Calibre, Synopsystl: HSPICE (RF), kZSIX5# :
~10 EES > :v—24 CMOS 0.18um 2.5mmfF v 7 Fw FRER : TEG (BRikSHmRIES 72 &)
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BEAFETHE BB #. BX ZEX

WE : 25 0EFICKk> THAIEHE, ZOS5EWHELMENS. koK in
2%, REEHEZHNVTHET 2 ZENTES. AMEOEF ORI ET ZHHE X ImV X
DHNSOWHEHRELETH 2720, INEZMET22DICFEEZEHEIE 27 v TP0HIET
b3, AKFvTTE, TOXDBMEAHEGSTEHEL<SHMIEL, ZENICHRANS &%
HWELT, 772G LE L, DA vy —7 2 —REHRDZATRITITNAINA
T4 NI EMZDTEICKD, 2HFANZRICT 2L DI, BINAL 72y Fdy v
[, NA 7 2FEAEREEZ NS 2 2 ok, AT 2 EBAY, BN, EiF 2
Sv RFOAFSHTOREE UTHRLT, 202 9GET2 2 E2HMELTVET.
SRETEARE : 2 A H DL L, 3AH AN EREF'Y — )L ¢ Cadence#l: Virtuoso, Synopsys#l: HSPICE (RF), kST : 1,000~10,000
SES > : m—24 CMOS 0.18um 2.5mmfjF v 7 Fw SRl : 7+ 12 (PLL, A-D/DC-DCa Y N—% 7 E)

Rocket RV64IMAC RISC-V SoC with Tightly-Coupled NTT
Accelerator

BRIBIEAZER - XY hT—UIEEKR Dam Duc-Thuan, Pham Cong-Kha

HEZE : This chip integrates a tightly-coupled Number Theoretic Transform (NTT) on a System-on-Chip (SoC)
based on the Rocket 64-bit RV64imac RISC-V core, targeting Module-lattice based Key Encapsulation
Mechanism (ML-KEM) in Post-quantum Cryptography (PQC) applications. The implementation of ML~
KEM relies primarily on polynomial multiplication. The NTT accelerates the mechanism’s execution by reducing
computational complexity from O (n2) to O (n log n) . This architecture employs custom instructions to send

the necessary data to the accelerator. Since the accelerator is tightly coupled with the CPU, it can share the CPU’s

cache, thereby accelerating read and write operations—a critical factor, as data access often acts as a bottleneck
limiting algorithm execution speed. The chip features 4kB of on-chip RAM and uses a Tilelink bus to connect
the Rocket core to various peripherals, including a UART, GPIOs, a JTAG debug interface, and an SPI interface for external memory access. The control program
is written in C, with custom instructions utilized as inline assembly commands. The die measures 1950um x 1950um, totaling approximately 297k gate
equivalents (NAND?2). The chip operates in active mode with a power consumption of 307.9 mW at a maximum frequency of 118 MHz and a supply voltage
of 2.0 V, while the leakage power in sleep mode is as low as 0.9 pW. Similarly, at a minimum frequency of 10 kHz, the chip’s power consumption reaches 5.91
uW at a voltage of 0.9 V, with a leakage power of 0.036 uW. Additional power characterization was also performed in idle mode, with the core held in reset.
ERETHART : 2 A H DL E, 3AH R 585t — )b ¢ Cadence fl: GENUS, Cadence f: Innovus, Cadence fl: Virtuoso, Mentor ff: Calibre,
S TR 1 100,000~1,000,000 ERES > m—2L CMOS 0.18um 2.5mmfF v 7 FYw &Rl : v« vu7aky ¥

Wide-Tuning Current-Starved Ring VCO - Dynamic AES
Encryption Engine

BRIBEARFER-RYNI—UITEEK Nguyen Thi-Viet-Ha, Tran Thai-Ha, Pham Cong-Kha
MEZ : The proposed VCO is a current-starved three-stage ring oscillator implemented in 180-nm CMOS,
occupying an active area of 0.001 mm? As shown in the block diagram, the circuit comprises three functional
blocks: a bias-controlled current circuit, the oscillator core, and a pulse-width modulation (PWM) output stage, all
supplied from a dedicated power block. The control voltage VVCT is first converted into a bias current by the
voltage-to-current converter formed by MP1/MP3 and MN1/MN2, which generates the internal bias node VB.

This bias is mirrored to the current-source transistors placed above and below each delay stage, so that the current

available to charge and discharge the load capacitance of every inverter is set directly by VVCT. Three additional
offset voltages, VOS1, VOS2 and VOS3, drive MP6, MP8 and MP10 respectively, allowing the bias condition of
each of the three delay stages to be trimmed independently and thereby correcting stage-to-stage asymmetry. The oscillator core itself consists of three inverting delay
stages connected in a closed loop, indicated by the red path in the schematic. Each stage combines a CMOS inverter with a transmission gate whose channel resistance
is modulated by VVCT, so that the propagation delay per stage varies continuously with the control voltage. Since the oscillation period equals twice the sum of the
three stage delays, this mechanism provides direct and monotonic control of the output frequency. The resulting waveform at node VD is then passed through the
PWM circuit, which restores the duty cycle to 50 percent and sharpens the output edges, reducing jitter and improving spectral purity before fVCO is delivered to
the divider chain. Simulation confirms a tuning range from 93 Hz to 1.67 GHz for VVCT swept from 0 to 1.8 V; and a phase noise of —101.5 dB¢/Hz at a 1
MHz offset. This chip also integrates a dual countermeasure to protect the Advanced Encryption Standard (AES) design. Our design employs dynamic masking and
horizontal hiding based on the Gold code. The implementation also consists of a central controller to control data flows, including plaintext, ciphertext, and the secret
key of the AES encryption. The total area cost of the circuit in the CMOS 0.18 pm process is 566,399 square micrometers. It is equivalent to approximately 58.5
kGE, where one gate equivalent (GE) is the minimum area of a NAND2 gate. Total power consumption at 100 MHz and 1.8 V is approximately 60.33 mW.

ERETHIRE:3AHM b, 4N H R 5 EH'Y — )L Cadence £1: GENUS, Cadence fl: Innovus, Cadence £l Virtuoso, Mentor 1. Calibre,
NSRS 10,000~100,000 ERFES> @ ©—2 CMOS 0.18um 2.5mm fAFv 7 Fv /@Rl : 791 (PLL, A-D/DC-DCI2/\—2738)
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UBEAFAFRETFMER [MA IE, X2 &N

BEE @ iERD CMOS A A =Y VY TIE, 77 M1 4 — FCERSINGE T ZERND Y —
A7 417 (SF) TaAHL, Figly v Z7vzan—7 (SS) A/Dary)N—% (ADC) TFY
INVEBLUET, LTHRACBT 222 - ARHBENOA A -y FICRATT, W+
S5V AY%ADCHO—HE LTHMT 2 SS-ADCEZRE « SAMEL £ L7z, A Clkmisky
SFREIEL, NEFEREETVYIVEETAEIT 2 2 & T, FAHURBKHD, HWEE], B
KOATE ) « RO EFEH L ET. 618, &I L TEAGT 2T v THIBAERRIEED
Ny 7 7 BRAENRE ) 2 BRIC RIS 2 2 LT, HEENIDI S IHIHEXD £ U7k,

SEHL : K. Okada et al., “An Area-Efficient and Low-Power Single-Slope A/D Converter Merged with
a Pixel Transistor for CMOS Image Sensors,” 2025 ITC-CSCC, pp.1-4 EXEtHAR : 4 AL L, sAHAEN EkEHY—J)b ¢ Cadencefl: Virtuoso,
Mentor £l Calibre, Cadence £l Spectre, ©~ 5 > < X4 #:10,000~100,000 EH4EZ > : 1o — & CMOS 0.18um 2.5mm fij F v 7
Fw 7Rl : 79 n2 (PLL, A-D/DC-DCa v N—=%7% L)
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BARFIETHE A T

ARFETZMER K AT
HRER : BIAEEEDIEIC T180 nm CMOS TIAGHELS00M R /s D2HUT D 7 F 1 ' [wlitg (2AB 1]
) ZFEBENEETH 2 EZ2HERL TV E2FRBESE, HEX D LEREOIEKTIEHO
WNREINT 2 EZ2BHMIZLTWS, BB WERICEY 2 - VEHELT, ZN6%2H#
WIFICBLE - Bt T 2 M ZIRE L TV B DT, ZDLHDEY 2 — )L 22ABH % HiC L%
BiL7, ZOEY 12—V EBKOZLEDHFED D DRIETH 5.
SRETHART : A HDL L, 4 ANHARN EXEPY—JL @ Cadencetl: Virtuoso, Mentor#l: Calibre, Cadence
L Spectre, Synopsysfl: StarRC (XT), ~ZIRY# : 1,000~10,000 FHMEZ> : @ —24 CMOS
0.18um 2.5mm 4 F v 7 Fw TR © 7 F 7 VR
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A7 4 VHEIEETH S, WLAN (F v FOLAHEIEH20 MHz) %> ZigBee/BLE ([l2 MHz) 72 &, 52
72 % WS HIE DL M s IR IC oG 3 2 ZEKICB W T, @l OEIEEE L F ¥ 2 LD R
FrraFEBTIIE2HMICLTHS, BERMROIEIERG & LT, #E7 0Ly L IXER
7 4 VY DM EBIEL, ZNZ D EFHll & iTic k 2242 WEET 2 720 DilfETH
%, HEEINF433 wW I/iR) ~1.37 mW (AR TH o7z (1]

SEXW : [1] “£10MHz N THIRAZ 00.18 pm CMOS 1REHEN Y RISA 7 4 L& DilfES X
OHIEREF R E F XS DEIC K 2 B B Ot 7, RIFIEE, AIHAT, By E 1
[RI A SE 22 ECT-26-005, 20264E1H  SRETHAR : 3AH LI L, 4AH KM EREPY—)L : Cadence#t: Virtuoso, Mentor#l: Calibre, Cadence
Spectre, Synopsystl: StarRC (XT), ~ZYIRFE :100~1,000 FHESZ 1 @ —2L CMOS 0.18um 2.5mmfyF v 7 Fw FER : 7
F+n1 % (PLL, A-D/DC-DCa v N—%7% &)
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74— v IHIay 7RO EERARD SN TH S, KFy T, BEEN—E
2y A A=Yy TV ZF RPN B A KEE - WA - WARHKO 7 7 7 ¢ 7 RCASIE i
TANTE, E—LT7 5 =SV BRI Ty 7R ERT 25887 « ¥ Z VBTN —
TREBMU . BiF I EBIEEMIOE U FA B X OEN B OB E RS U, %BEEER
JERMMESDERZHNE T2, FhEICONWT, R&EF v 71 & 281 & OMERE D il
2115,

SRETHARS : 2 A A DLE, 3AHEN EREP'Y —IU : Cadencetl: Virtuoso, Mentor#l: Calibre, Cadencefl: Spectre, Synopsys#l: HSPICE (RF),
ST 2 1 10,000~100,000 ERIES > 1 ©—2 CMOS 0.18um 2.5mm i F v 7 Fw FHER) : 7 F 7 VR

I =mAEDC-DC /-4 RFIfHIC

RRIZAFETHEE £ 18, 87T B&, CHEN ZHIXUAN

BEE « AGAEICIE, & }T:DC DC ay/)N—% [1] DEEIE L SR E HICREN S s E
JEE— Flf#lIC TH % FEFEBIEICHE S RN Z GRS 2 720 Type NIAIEZERAL, &
BRETTIEHTZICESD ﬁ‘gﬂ%’&i‘xﬁbﬁtf GENROYEZEBTZL 47T FDA YL —
YaviEEteiTok, ICHERICE, =5 —7v 7, PWMY 2L —%, F¥L—%, 57
Yl —%, BIXOMOSFETEEM N v 7 7 [l 2 &8, HEE (Vour) DR, 7
MHEHZEHE T, BERONYFFr o7 - U7 7 Ly ARIMEOERRE Ue, FEREEHiMT O &S
B, —WMOWNF 7o v 7IcBOTEffZ2iERL TR D, 2FBEXMERTTH 3.

2 Z 3k : [1] Toru Sai, Yasuhiro Sugimoto, “A Large Voltage Gain and High Output Power Boost
Converter for PV Sources Directly Convertible to 400 V DC Microgrid,” IEICE Electronics Express, 2024 Volume 21 Issue 7 20240106. ZXETHAM] :

2ANABLE, 3ANHAN  §%EHY—)L @ Cadenceft: Virtuoso, Mentor#f: Calibre, Synopsystt: HSPICE (RF), kSRS # : 1,000~10,000
SEZ > : m—24 CMOS 0.18um 2.5mm A F v 7 Fw SR : 712 (PLL, A-D/DC-DCaA Y N—=47%E)

I REREETEET 5 OTA

BETHERFTFE T iEM
WEE @ KBS PATEE, IRBEELREDIRLX —N—RRT 1 v IRIELFRES T
3. INSDRETHSNS0.5VU T OIEFITNS WEFREEISWETE 2 ICORGHIEH S
NT5 .OTAIZEWNTH0.5 VEUFTEIES 2 MR AFKIC OV TR FICHIZE A TThITin 5, 0.3
VUL T OEIRETE CTOEIETIE Body-driven AJJ% W RN S < HiEENnTnd, At
RETIHEFEE3V THIET 2 CMOS OTAZEZRL, ks S 2L — a v CRIFREIE
ZHER U7, AFAMETIZ, Sk [1] (H. Yoshizawa and N. Inoue, “A 0.3-V 10-nW CMOS OTA with
Feedforward Body-Driven Structure,” IEEE International Conference on Microelectronics, Dec., 2023.) T
S U 7o 2B IR I 22 3EBEMIRICHRR U 72 OTA 2 31 L 72 .0.18um CMOS 7’1 & 2 % i\ Tik
E% 47572 ICORERRTIE, BRELSYV TIHINETE 118 nWTDCHIFF80 dBLL LM 57z,
SEHL : H. Yoshizawa and N. Inoue, “A 0.3-V 10-nW CMOS OTA with Feedforward Body-Driven Structure,” Proc. International Conference on
Microelectronics, Dec., 2023. EXEHHART : 05 AH UL E, I AH AR %5V —JL @ Cadencefl: Virtuoso, Mentorff: Calibre, =T IR :
10~100 EEZ> : @ —24 CMOS 0.18um 2.5mm G5 v 7 Fw SRRl : 712 (PLL, A-D/DC-DCayN—%7i¥)




CHIFAJA A 180-nm Class-C PLL Test Chip for GHz-Band Clock

Generation and Component-Level Radiation Sensitivity

Analysis
RERZEHFARKA Cheng Quan, BX EE
HEZE : CHIFAJA is a 180-nm CMOS test chip designed to investigate the radiation tolerance of a Class-C
phase-locked loop (PLL) operating in the GHz frequency range, around 2.4-2.6 GHz. The chip targets a
low-power, high-swing clock-generation architecture for systems that require stable frequency synthesis
under harsh operating environments, including wireless, sensing, and edge applications exposed to radiation
stress. The implemented PLL consists of a Class-C voltage-controlled oscillator (VCO) , divider chain,
phase-frequency detector (PFD) , charge pump, and loop-filter interface. The Class-C VCO is adopted to
improve oscillation efficiency by increasing the effective tank swing while reducing current consumption.
The divider chain and PFD form the feedback and frequency-comparison path required for PLL locking at
the target GHz-band output frequency, while the charge pump and loop filter control the VCO tuning behavior. A key feature of CHIFAJA is that it
supports both closed-loop PLL characterization and standalone block-level evaluation. This structure enables radiation-induced degradation to be analyzed
from individual circuit blocks to the complete PLL system. Radiation experiments are performed to evaluate the sensitivity of the VCO, divider, PFD,
and related loop circuits. The results clarify multiple degradation mechanisms, including frequency drift, phase-error disturbance, lock degradation, divider
malfunction, and increased timing uncertainty. By comparing standalone block measurements with closed-loop PLL behavior, CHIFAJA helps identify
which components dominate radiation-induced performance loss. It therefore provides a component-level experimental platform for understanding
radiation effects in analog/mixed-signal clock-generation circuits and for guiding future radiation-aware PLL design.
SRXETHARD : IAHDLE, 2AHKG  EREPY —JL @ Synopsysfl: VCS, Synopsysfl: DesignCompiler, Cadencefl: Innovus, Cadencefl: Virtuoso,
Mentor #f: Calibre, Cadence ft: Spectre, ~Z T ZFE : 1,000~10,000 FMES> : B —24 CMOS 0.18um 2.5mm ffjF v 7° Fvw iR :
7JuZ (PLL, A-D/DC-DCa v N—F7s k)

I {EEEENMER P-HCNM DEHE

HAKXKFETFE L4KBH

HEE : 0.6VLL FOKEIECTEEfER AN F 7 =2 —a 2y EF)L (P-HCNM) % A A v & —
7y b EUTERZT o7, BRI £ D00 TN o728, 2058 E0DS
LR E LT ay 7y 32N E U = G o FEEIEIC & O EIRM LoBEHEMESTEEL, 2
KW R T v F7 v 7PBHbo T2 EHEELTWS, 2070, SHIFERER %
ZBEITNICOWTEHENA R — T F4 T 2 PIRIMOSFET O FHijlc NI MOSFET 2 A2 72 &
DEENY — > DRERMEL 2T NVEER LU, 2, HKHE LT XD%RL 28BD
NG =DV THHE 2TV, SO DOHIEREHETE 2 L5 LEET>TNnS, &
B, P-HCNMIIIC b ¥ S F— IV AEDNENT 21T S 72 DIC/ER L 72 1.8V EfEZ HiifE & L 7585 €
FNBA-INT A=Y THREDZ LA 7Y FEREHIFELTCBD, ISy —vPasrry baA R, ¥Ry - Oa#ICLDE
DL BT ET Z20E2EHETELLICHEZT> TS, &8, FELAEZTXRXRTOETIVEH—DERY v 78 F7 — Il
ZfFoTNWBDS, B v 7Ny —VIFESDMHE R L 2R Ty, i, KEFP-HCNMICHIRE G 2 BB pA F+ — 5 —
ThH2TEem6, V77 —L&RHUZRNERICKZMERSENIREL 2D L2i<kdTH 5.
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L. Fv 78D AXI-Stream 7’1 b 2)UIC & ZilfEMHRE (£ v HiE1024bic, f K64 cdk /¥ — 2 H L
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SEXGE ¢ (1] WH, AR, HW, K, F2AEER, vol. 124, no. 188, RECONF2024-51, pp. 47-
52, 20244F9H . ERETHAR : BAHDI L, SAHAKING EREHY—JL ¢ Cadence fil: Xcelium, Synopsys fl: Design Compiler, ~ Synopsysfl:1C Compiler
11, Cadence#tl: Virtuoso, Mentor #l: Calibre, Cadence#: Quantus, Synopsys#LHSPICE (RF) kS ¥ : 10,000~100,000 EHEZ> :
0 — 2 CMOS 0.18um Smm ff v 7 Fw TR+ 7 )7 PRk
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RO TEG HIFHL T3,
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BIEFLONSOIBTHRETEZ XS ICEBROR Y 7o v Ny R2EDEaf LG 2 R
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MOTRHI L 72, 51137 + b &1 4 — F OGO HE PR 2 1{LiC a1 72 TDC D i =
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U 7= B E AR IEMI72 23, FEARBGI D AR D F v 71T ORRME TR L TR D, K (42
K) CTOIEEBEPSHERINTND, ZDfl, A€V LVEDTEGHES FF v 7ICHERS 1
T3,
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ZMN.ZE 2720, Ny 7 HAH LUHED? S O/MES %2 CTIANBETRIRICEIEL, HiAad
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ST 25 1 100,000~1,000,000 EHAES > : @ —24 CMOS 0.18um 2.5mm i+ v 7 FW IR : A1 A=Yk v Y /AT —hLrH




IDERIBEEZWHEA IC & RREIRS |1 RiRas & BIERIEFRES &
CPGEFINEZa2—AYVETIL

BAXRFETFE &1E BE, 1ILO AA, BEEB i, BRiR #4k5, Nk =58, K &

WE KTy I T, SHBZNZTNEMRZERL 72, 1, DEXIIEES & SEBAIR] K 2 7
L, 5, FEMizfTo7%. 2. HAEUPDCole-Cole 71 v FDHSZHINE Uz, JEBEDR
GIFERAR 2 IR, EM, FHiiZfTo 7z, 3. BRI IRG 2 REL, B2, AEE, A
T, AR EE ) 2Ty TERBGEI U, 4 BHERGTREMUIC4ARBITR R v OSBRI E AT
HEIZ T 272012 CPG (Central pattern Generator) % flW/zm Ry MBI ICZZEIL, %
hfTolz, 5. ICLA 7Y FRENI DWW TR 2 7= I Hilllafk € 7L 2 3G, Bl 7.
SRETHARD : SAHDLE, 6 AAAN EXEHY—JL & Cadencetl: Virtuoso, Mentor £l Calibre, Synopsys
%L HSPICE (RF), kT IXHH :1,000~10,000 FHES> : @—24 CMOS 0.18um 2.5mm
faFy 7 Fw IR 77 VR

I DCDL & PIZF L\ = Time-to-Digital Z#E R F v 7

SBTAFTEE ZJa B3, /WS HEE, RO 0

#Z : DCDL (Digital Control Delay Line) & DLL (Delay Locked Loop) % 2T, Time-to-Digital
T A7 LRRERL Ty LU, PIE, BHEL=y FOBRBEEHT LI LICLDIAF
BHEL v P ERBIL T30, BEREZ LT 0D T, JOEBIELZ Yy MIRAKEEE)S
439 % P (Phase Interpolator) 7% [EFHEGE L T, T D PIC & D R/NDEIERIE % BIE L T3,
X510z, DILEHWTZ 0y 7 D143 DCDL DML 2 &bE 5 2 LICkD, Z/ay 7D
Jf) (KeR) %2 72 Y UHICEIRTE 2 2 AT LZERER L 72,

SE WL : Nagasaki et.al. ‘An Expandable Digital Delay Line using Phase Interpolator with Duty Cycle
Correction Capability’, ISCAS2025 EXETHAR) : 4 ANA DL E, SAHRN EREHY —JL : Cadence th:
Xcelium, Synopsysfl: VCS, Synopsys fl: ICCompiler II, Cadencefl: Virtuoso, Mentorfl: Calibre, =TI S% : 100~1,000 FHIEZ> :
g —2 CMOS 0.18um 2.5mm 5 v 7 Fw iRl : 7312 (PLL, A-D/DC-DCa v /N—%7E)

I DEMZRWED/AdYIN=9F v

BRI ARFTER =T KX, 1A &, P I5R

HEZE : DEM (Direct Element Matching) % V2T, D/A (Digital to Analog) 2> /)N—% %G1 L
7. D/AQAYN=21%, ERMENEZGNLZ, £7, 7L RO VORLEICERET 2
PLENZE A 72y PRS2 72012, FEEMICERMISIZ R L. 354220 %kD
. LD72 012 DEM Z /T L 7z, DEMZ, ZHBoO1IFHZ162HL, Z2OHhTE y F2EEAN
BRATHEMREVOREICERNT 24 742y P 2SS,

SEHR - AU R, VR AR, CBEABIL 4 7D I K B DAZHER D IERE D UGE ”, R
Y —7 b No2 (2018) EREHHART : 4AHUI L, SAHARN EREHY—Jb & Cadencett: Xcelium,
Synopsys fI: VCS, Synopsys fl: ICCompiler II, Cadence fl: Virtuoso, Mentor ff: Calibre,
SR E 1 100~1,000 EHIET> : m—2L4 CMOS 0.18um 2.5mm ffiFv 7 Fw iR : 7+ v (PLL, A-D/DC-DCa > /)N—%
7%E)
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Icautyﬂm7+ud7D>hI>H%w7

BRI RFTHEE =T R, M I5R, 11A &

BE ety zlnzicBneryyorianrsyay by FEHEGLE, @EY
HERYOE — 5 OBEILEEZD/AI L N—y EHN 7 v T THER U, £72, SJEREE
B D BLRH ANTWIG T 2 GTRDO B Z AL+ v 7 v 7T CEEICEL, ZnxA/D 32
YN=ZTFY IO, COHETFA v 7 v 7O, SR AOFHICIGC CHEIT
FEIND LS5 7NITY R LERHIEL 7,

SEXER A E, o0 B, RE A, S RO TIRER R O v ic K
BICBVEY Y AT LORME”, 2023 EEHELAAXERMBAIUMIS  REHHE AL
SANHAN ERET'Y—JL  Cadence #f: Xcelium, Synopsys fl: VCS, Synopsys ff: ICCompiler 11, Cadence
#t: Virtuoso, Mentorfl: Calibre, IR IE 1 100~1,000 FHIEZ> : ©—2 CMOS 0.18um 2.5mm fjFv 7 FwIi&ER) : 7)1
2" (PLL, A-D/DC-DC A v N=%7% L)

Immﬁﬁﬁfx—ytDﬁwﬁﬁﬂﬁﬁﬂm

TWMAFETHE A ZZ

BEE R X — Pk v I O LMFEIC & ZRiAaH UM ERICHIET 2720, A%
TREFAH URBKOREL 2T, KPFETIZ) VRS — DL A 7Y FD T RICK
O HBERE 2 FR L T B 728, [IIKIC & o TZIEWIKEGEIKIC & 2 S B A B TERE D
KN ZRI TS S, 2070, st URBKICE W C—HhEs MOSHEGE 2 E AT 2 &
ETHANUHEDORLEZRTS L & L, AN LUEEDOHEE L TiX1024x 1024522 5
BDARX=—I LY EI0ps THANT I ENTEZZEEL, ZOMEIES 2D ICHRE
NBHAH URE32.50s & 2%, CORMNICEERDR ) £y AR ERITSLENRD 3720, H
FOGmAN UICHFAE I NS RIZ300ns & 72 2. ZirE TOFEAH U A IEIHFEIZ nMOS Y —
2707 %, FFEICpMOSY — 27 x 0 7 ZEEL Tz, ZOHho55D MOSFET 2 i MOSH G & U7z, 3 fiEL 225t Ll
DFEAH UIREIZ220ns TH D, FHGEDOZEEATD450ns KD HFEL T3 2 EMTE 2, I 512NV F60IC & B vk % 3kGy I D JH2E
WAL 72 & 2 A2700s E 72D 5S0ns B L L7z, ZHUIyRMEENIC L2 L3 WEE L SHBTE 3, C ORI MOS Rk %2 E A
L T H IR D H %2 S/ NRICHT R 72 B THiAH UM E D91 T /.

SRETHAR : LA HADIE, 2 ANHAEG  EREPY —JL & Cadencetl: Virtuoso, Mentor#l: Calibre, Synopsystl: HSPICE (RF), kS IXS¥ :
1,000~10,000 ERES> : @ —2 CMOS 0.18um 2.5mmfgF v 7 Fw FERI : TEG (FphiFi[ElE 72 &)

BEERNIZVT # b A F— R THRETERET 7 ~7 > T O 4T
fBATEG

TMAETHE A ZZ

BE B, BEAMOBONS 720y A2 YA REMEE LEERIRET O T
NTV3, BHEEDOREICBNT, BFELEZFS VR - A v E—F v 2 - 77 (TIA) ZI5E
WS WABELRET CTHOHMATRETH 2 e E LTINS, SIEER, TRy
LYY A FIZ K B8x8HIHET LA I L CTaia it LS 72 8x87 L« oD TIA [ Dl ffE %
fTo7z, AN UIESHINGHITITS 2L L L, THBROZOD3bic T a—¥%2EH L7z, £ TIA
P71 X5 DEZFNZ 7280, TIANEED ANCHEGiZ 1B 72, 2 ORRICKIERIE
MEMRT 2T A VIEoDE 2PN E TS, ATII% THok, TIUFHIEED
AMIEEABETH o7, BT 74 P A A= FEHBALTHEIDIESDEZHAL, HHET
LA DM TCERDP /D, T FT DL VYA FEOM—7 5 A 4 — FREHR L CYVERREZIT5 2, JERICIZIR1310 nm
DL —HF =L X —RF2RHBAL, FELZRMHUZID A— Ly QI X O BFRICERL TABEE L, Z06E, 7L 1 2fko
TIAREE D IEHFEIEZ R TE, HODIEEDZIZ48% ThH o7, YA VIF6DEXDATREVWDRZORETHNUIMGHSUIHTHS
ICHIETE 3 oMV EEZ 5N D,

SRETHAR : L AADIE, 2 ANAEKG  EREPY —JL & Cadencetl: Virtuoso, Mentor#l: Calibre, Synopsystl: HSPICE (RF), kS IXS¥:
100~1,000 EMES > : @—2L CMOS 0.18um 2.5mmfF v 7 Fw SRR : TEG (Rl 25 &)




Imm«ye—ﬁyzﬁwwtw®7+nd7nythH@%

UMBEAFETHE KBS, FH ER

W : CMOS F v 7 L OMUNERRIC X 2L E MDA v &= v ZME 1T S 720 Dl
Tz, RIS LT, EFMEETOTIAD HIX RS v 221350 X DL %
MU DEEEEOII 2 M5 72, %7 Gilbert cell 12X 32H)7 v 72072 S FH—Ddg R
ZMZ, &5 Instrumentation Amplifier TOIRHEREZLZENMSE72, Y EDOUEIZKD, AN
JAPAEIC B W T A > E— & v A2 KT E MR TR MEE Y S 2 L —v 3 v &2T
W, 1B A v E—F v A s K AR E R FRITE 2 2 & 2R L 7.

SRETHARD : AAHDLE, AANHEKmM  EHY—JL ¢ Cadencetl: Virtuoso, Mentor £l Calibre, Synopsys
# HSPICE (RF), kST XI¥ :100~1,000 EES> : @—2 CMOS 0.18um 2.5mm fij
Fv 7 FyTRER : ZOfl

I Jitter-Based TRNG and Dynamic AES-128

BRBEAFEER - Y MT—JIF¥EK Tran Thai-Ha, Duong Phuc-Phan,

Pham Cong-Kha

HEZ © This chip integrates multiple TRNGs based on a jitter signal. There are three different designs, each
constructed from ring oscillators and a linear feedback shift register. The total area cost of the circuit in the
CMOS 0.18 um process is 40,097 square micrometers. It is equivalent to approximately 4970 GE, where
one gate equivalent (GE) is the minimum area of a NAND2 gate. Total power consumption at 100 MHz
and 1.8 V is approximately 6.017 mW. This chip also implements a compact 128-bit AES encryption
engine incorporating a dynamic S-box mechanism for low-power and side-channel-aware cryptographic
applications. The design preserves the standard AES-128 plaintext, key, and ciphertext formats while
dynamically changing the S-box transformation under internal control. This mechanism varies the switching activity of intermediate data during repeated
encryptions and is intended to improve resistance against correlation power analysis. The chip also integrates UART communication and a built-in self-
test function, enabling convenient functional evaluation without requiring additional external control hardware. The Dynamic AES core operates from a
nominal 1.8-V power supply. The core measures 815.36 pm x 458.64 pm and contains 33,883 NAND2 gate equivalents, implemented using 15,410
standard cells. The maximum operating frequency is 125 MHz. At a nominal temperature of 25 °C and a supply voltage of 1.8 V, the reported average
power consumption is approximately 8.01 mW. Functional measurements confirmed correct AES-128 encryption, stable UART communication, and
reliable operation of the built-in self-test interface. The compact physical dimensions and moderate gate count make the core suitable for embedded
security devices and experimental platforms for side-channel-resistant cryptographic hardware.

SRETHART : 2 A H DL b, 3 A H R 58EH'Y — )b : Cadence fl: GENUS, Cadence £l Innovus, Cadence fl: Virtuoso, Mentor fl: Calibre,
RS2 TRGE 10,000~100,000 FUES 11— CMOS 0.18um 2.5mm fjF v 7 Fw FHERY « Wil CGREH, FREHAZE)

IAdaptive Dual-Mode Fractional-N PLL

BRIBEAZE® - XY NT—UIXEIKR Nguyen Thi-Viet-Ha, Pham Cong-Kha

HEZ © The growing demands of IoT and next-generation wireless systems require RF frequency synthesizers
that achieve both fast lock acquisition and ultra-low phase noise conflicting requirements that conventional
PLL architectures, constrained by a fixed bandwidth-noise trade-off, cannot simultaneously satisfy. This
proposed presents an adaptive dual-mode PLL that dynamically reconfigures between integer-N and
fractional-N operating modes to overcome this fundamental limitation. During lock acquisition, a wide-
bandwidth integer-N configuration drives rapid frequency convergence. Upon detecting phase-error settling,
the loop autonomously transitions to a narrow-bandwidth fractional-N mode for high-resolution synthesis
and optimized noise performance, effectively decoupling settling speed from spectral purity. Three principal
contributions are introduced: (1) a bandwidth-reconfigurable loop filter with an autonomous phase-error monitoring unit that triggers mode transitions
and eliminates unnecessary steady-state power dissipation; (2) an adaptive digital noise filter offering PV T-robust suppression of AX quantization noise,
surpassing conventional delay-line approaches; and (3) a multi-loop architecture with a high-resolution digital phase detector to minimize integrated
jitter across the full operating range. Implemented in 180-nm CMOS at 1.8 V targeting the 2.91-3.2 GHz band, post-layout simulations achieve an in-
band phase noise of =119 dBc/Hz, integrated RMS jitter of 1 ps, worst-case fractional spur of —62.7 dBc, and total power of 13.2 mW;, yielding a figure
of merit of —228.8 dB. Most notably, the adaptive mechanism reduces lock acquisition time by 70% compared to conventional single-mode PLLs. These
results confirm a practical, silicon-validated solution for agile, low-power RF synthesis in IoT, wearable, and mobile front-end applications, establishing
a foundation for future reconfigurable synthesizer research targeting beyond-5G systems.

SREHEARS 2 AHDLE, 3AHEN EREPY—JL : Cadencett: Virtuoso, Mentor £t Calibre, ~Z>T XS : 10,000~100,000 EAES > :

T —2 CMOS 0.18um 2.5mm 5 v 7 Fwi@Hl : 71~ (PLL, A-D/DC-DCa v /)N—=%75L)
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I Digital Spiking Neural Network Chip

The University of Science, Vietnam National University Ho Chi Minh City Faculty of
Electronics and Telecommunications Le Duc-Hung

BRIBEAZER - Y T—UIFEK Pham Cong-Kha

HEE © To realize edge artificial intelligence (AI) devices, Al and machine learning models should not only
be integrated into small chips but also be capable of on-chip learning for better power consumption, rather
than being deployed with power-hungry devices like graphics processing units. Spiking Neural Networks

(SNNs) are rising as promising candidates for this purpose. Recently, the resonance-and-fire (RAF) neuron

model has been attractive for engineers to construct SNNs in hardware due to its simplicity and
synthesizable design. The chip design implemented a RAF model-based Digital Spiking Neural Networks
using the 180nm CMOS technology and having a die size of 2.5mm x 2.5mm. Digital Spiking Neural Networks employed Resonate and Fire (RAF)
neural circuit model, deploying entirely digital circuits from the neural circuits, synapse circuits, and STDP, forming a neural network with three basic
layers: input layer, hidden layer, and output layer. Using digital components and circuits, the ADRAF neuron solves the device mismatch and low-speed
issues in analog design. The design was simulated using Verilog and measured on an FPGA Cyclone V in advance before deploying CMOS technology.
All results confirmed that the proposed models and design have the most of salient properties of the original RAF model: Damped subthreshold oscillation
of the neuron’s membrane potential, resonance detection, Coincidence detection, post-inhibition spikes. Spiking Neural Networks are bio-plausible neural
networks with biological characteristics similar to the human brain, offering advantages such as low power consumption and high-speed performance. The
intended application of Digital Spiking Neural Networks is in the biomedical fields.

SRETHEARE 2 A H DL L, 3 AN H R 5REH'Y — JU : Cadence #: GENUS, Cadence #f: Innovus, Cadence #}: Virtuoso, Mentor #: Calibre,
SR 1 100,000~1,000,000 ERHIES > 1 m—24 CMOS 0.18um 2.5mmfiFv 7 FY S ER : v« 7oty ¥

I EEMES XU ICHEROREADRERES BLEBORIE

BERFARFRAIMRFMERIBIFEIR M BX, B 564, /@ 1455, L5 b,
THPE, IR EX

BERFARERURIELEBTFHREE 000 %

HEZE © ICTIBCHR DB O [l STl & IC Al 1 fi 2 & 7 v 725 EL 72, 1) ICDRf
BEIRBIRHC AT IIC R AR 2N Y v ¥ ) 2% v viltEl 22 Uz, 2) slfgsiRd 2\ 3 1C
[T 2 17 5 BT Il 2 FE%e U 72, 3) BAERHINES &2 364 3 2 I - 7 ¢ & & )L 28 Ha [l
(TDC) FHIAAND »F U AF v VGl 2FE L 2, 4) ICHEHRO Y R 7 g EZ NET 2 /3
YHURF p UHE R I Lz, 5) ALBIIEI TDCHEAARND ¥ &Y 2% v v & i 22l
MRS 2 9238 U 72, 6) PUFEEREZ RO TDCHLA AR EAR ALl 2 FEE L2, &
WIS D W CEIERGEE S & OB ATRERIE D SIS DV T D IR Z T > T 5.

EXETHARM : AR DL, 7AHARM  EREHY —JU & Cadence t: Xcelium, Synopsys fl: DesignCompiler, Synopsys fl: ICCompiler, Cadence £l
Virtuoso, TOOL #l: Lavis, Mentor fl: Calibre, Cadence £ QUANTUS, Cadence I Spectre, Synopsys f: PrimeTime, Synopsys fl: Formality,
b5 2T R 1 10,000~100,000 FAESZ 0 m—2 CMOS 0.18um 2.5mm fjF v 7 Fw FiERI : TEG (RpbEaFAMh Rl 72 &)

| =R LS| BB TSV /N RBET X FF v T ()

BEAKRZERER - FUYIVRARBEHE X IE, W ER
LERFEAFREEEBTIRFFHAERN ERE

BAXEAZRBANZHEE YHES} A 5K, 759X~ BB

HEE : TSV (Through-Silicon-Via) % FV 7z ZRICHEE LSLIC B 2 Eiaisis v THlA v ¥ —7 = —
ADT ATy TR L, KFy 7EEIOMEO ElEE L7y 7 THD. Fu T
RLEEREE (v FiE1024bit, k64 ck /)N — 2 MiEk) DIEFD, FEARMZ RO 7 2 b
ZATZ B MR R L 72,

SEXER  WH, WY, W5, AR, B, K, S5, vol. 125, no. 260, VLD2025-27,
pp. 58-63, 20254F12H . EXEHAR : SAHDI L, 6 ANHAINM EREHY —JUL : Cadence fl: Xcelium,
Synopsys f: DesignCompiler, Synopsys fl: ICCompiler II, Cadencefl: Virtuoso, Mentor#l: Calibre, Cadencefl: QUANTUS, Synopsysfl: HSPICE
(RF), ~SUTRYE :10,000~100,000 SVES> : 1@ —2 CMOS 0.18um 5.0mmfF v 7 Fw SR : 7 FF VR




| =R LS| B85 TSV /A BEF X R F v T ()

BRAKRFRERL - TUYIVMREEHE K E, S0 ER
LERZAZRAEETIRHEAMAN KRKE

BEAAZFAZRARNZHER YHES AT LR&

HEZE © TSV (Through-Silicon-Via) % 7z Z X ICHEE LSUC B 3 St F v 7« v ¥ —7 = —
ADFTALF v TRFEL . KTy TEEIOREO MIlZRELFy T THB, Fv T
MEEEEEE (2w FiR1024bic, K64 dk/N— 2 MEX) DIF, HANLRMEERS D2 -
FART VT )y TF L — S IRA RS £ OFFli % 1T 2 % Il & L 7.

SEER  WH, W, S, ARAK, T, RN, fRFEEH, vol. 125, no. 260, VLD2025-27,
pp. 58-63, 2025412 . EXETHAR : SAHDI L, 6 ANHAKIN ERETY —JU & Cadencetl: Xcelium,
Synopsys fl: DesignCompiler, Synopsys f: ICCompiler I, Cadence fl: Virtuoso, Mentor fl: Calibre, Cadencefl: QUANTUS, Synopsyst: HSPICE
(RF), KSUTRYE :10,000~100,000 FEAES> : 1@ —2 CMOS 0.18um 5.0mmfgF v 7 Fw SR : 7 FF VR

| FscEsmBEBonRE,

BARFIETHE M fAF

BARFETZMAR KF B

BRE © UL AE10 MHz OREIRFE)) « 7 — ¥ AIIEIE S 2 7 L TRk & 117 FSKASRIE 5 2 143
T2 DHIBNI 70y 7 TS, TDCHIE &ML 2 — F o271 v 7 T L Tn
%3, FEBTHZTDCE TV I NARIC K> TASICE LCHEL . Zhuc kD, i
A—RPS5OEMT N TV A LOEERMGELY 2 & & b, PIREICET 272 S vInlEFE)
AREAGICBIT 2 M2 ER T2 L 2HWE L TW, FEllTlE, ANFRBEEICSC I
- FOLEEMAL, TDCEZHWZEH 7 VT X LOIERNZZ U ZFGEEST 5 2 28T
Eie. —N, TYINAHERICBI 224 2 v ZHKORAED O PR+ Thokizd, FH—
AP DE T2 AU IgaTHI I a— FItiEeDEEL 7,

ERETHAR : 2 AH DL E, 3AHAKN  EREF'Y —JL : Synopsys fl: DesignCompiler, Synopsysfl: ICCompiler 1I, Cadencefl: Virtuoso, Mentor
Calibre, Cadencefl: Spectre, Synopsystl: StarRC (XT), Synopsysfl PrimeTime, Synopsysfl Formality, 3> 4# : 10,000~100,000
SES > i m—24 CMOS 0.18um 2.5mm i F v 7° Fw TRl : 7 F F VR

Im%%%%%mw%n@%®7—¢%a%vmﬁ

TUNKRESD T LIERRFRTR 7R T, KIS #i

WRE : UT4E, BREIFEIC ko THWEEME v ICHE L, EihSie2 AREICT 2 L e
T3, BEgEohTh, BERE I, oENE2HMET 2 &N TEIEMME LTEH
ZEOTNS, LPLAERECTHRONZEELNUPMEN &6, ALY —FT27F %
THEIRDISZBET 2038035 %, BIELEF v 7%, BIKERZ LIS U niisholg s,
[AIEE IR 2 BB U 7 B IC BRI 2B 2 AT S BRI L o Sk Sz, £E5 60, 0.2VERE
DIREEPSBIET 28 TE 2, ESICDCDCHEICBIIZ AL v F v ITDYA VT %
Fotfld 2 HERE & FA L 72,

ERETHARI : oS A HLL L, TAHREM EREHY —JU & Cadence fl: Virtuoso, Cadence #l: Spectre,
ST RGE 1 100~1,000 FMES 1 m—2 CMOS 0.18um 2.5mm fj v 7 FW IRl : 7 Fu s/ FYIIGHFUIETa % v &
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TUNKRESD T LIERRIFHRRR 77 T, KIS #i

WEEE AR, BREREAAAL 2 AR v Tl REROEHIOLL CEERFEIE
MBI 2 ZEpHEE Lo TS, RICEROARHR 2R 2 EHEMIETIX, FHIRE
PEESMICICC CRELZBYNICY)DF R 2 2 & T, RERE O ®mEe = 2L ¥ —HHRE
DI LR TE S, 2 I TATIE, BEFREHEIRRKIC S 2 7 H U £
fEL, Z20oaMEEBEN T2 2 BNE Le, dfEL2F v 7%, BEREREE, FadEhlH
[, BROEROEBERTEZVDBEZZAA v F v 7P ORI NS, BFRILICIGET
TRl RE RN O BEZ S 28T, BBELFVF—2HKRAAHTE S,
EXETHAR oS A A DAL, 1TAH KW EEHY —JU : Cadence fl: Virtuoso, Cadence fl: Spectre,
RSURIH : 100~1,000 SHES> : 10— 2 CMOS 0.18um 2.5mm i F v 7 Fv FHER :

B-3
> I BIREMEICHELIZEADC Y —F 7T U F v 1R5Y
©
e
< AMAES 25 LIBERFTRRE B2, SIB
S MBI, BUBRERANT S LTHETE, WD ZRIRE CIEIRT 3 01 M4

ZREIREEZE 2 HADLSHOSENTVWS, ZOEIEIAFLTIE, BORBSY—%7
TREL TR E, KBERZICHERNTT — ¥ £1%2175 ADCORETH 2. AL T, HIX
BIRICRHL LU 72 ADC 7 — % 7 7 F v ZBat U, (IEEE (b & St s) 2 iz 3 2 RIS I
DNWTCHHIIT 2 2 &2 HME Lz, sMfELEF v 7%, BEROA —N—~v FER/MLT 2
7= DR — 2 [nlitg & EEI LR 2 i 2 72 ADCH SRR E D, £, BERY AV
D RERNE 2 BE SR 2 HIM AR 2RAT 2 2 & T, FHEENZKIBICHINTE 2/ e L
7z,

SRETHARS : 05 AHBIE, TAHAM EREP'Y—JL : Cadenceft: Virtuoso, Cadencefl: Spectre, ST RIE : 100~1,000 FHEZ> :
0 —2 CMOS 0.18um 2.5mm A F v 7 FY IR 1 7 Fu s/ 7YY NVESLETax v ¥

Ii%éﬁmbtﬂgtyﬁi—hﬁambﬁﬁwﬁﬁ

TNKRZESD 7 LIERRIZAER B =6, RIS #il

BE 04, BYHEERY 279 7VFNA ZADFRICH, KERICHE S e S RO ME
YRR AR TREEI RO 5N Tnd, LirL, ERARTIEe v EomA s
W7 Fa I EERHT 5 EVSHENH S, T I TRIETIE, EYOMRSRICEZA
Al A UGN Ui e v — Paeai LR Z25UWE L, 20632 3HIis 2
EERHWNE L, BELZF v 71F, SRDIREL v 2RISR 2fliFiAtt LT 2 7Y ¥ )Lk
AU EERL, 7ru G55zl 5D, WEE &AM URHZBIKTE 3
MR & U 72,

EXETHAR oS A A DAL, 1TAHA KM EEHY —Jb : Cadence fl: Virtuoso, Cadence fl: Spectre,
rSPRIE 1 100~1,000 EET > i @ —2L CMOS 0.18um 2.5mm A Fv 7 FWw TR : 72/ FYYIVESNLIE T O v &
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| A A—TTH - 6G FRIMIF7FOY - SEEEBES

RRERAZAZRAIRIET AARA ZH BH, BE £, PELE, 88 55X
HRERAZENFIETHE B 5%, KiIB B85, &1L #5%, 5% 550

WE A A=Y Y HITIA, 12 GHz BT IR, 24 GH RS Yo v arv -3
VEXYRBEG LA, TIAIZRK70.8 dBQ, HilK62 MHz, ME¥52.18 pA//Hz Z K, PAIXSZH)
FALE T YT T 4 TINA 7 AIC K DEKPAE 27.1%, 6 dB/Nwy 274 71H14% %2 8, = %9
&A1 &0 Z1EF nMOS E i A THITG & e e 8as L 72

SEXM : KT HES, SR, 7 87T« 7N« 7 Al & ) 720.18 pm CMOS 12 GHz
RNT ¢ AR, BB EraRa ke, C-12-32, 202653H . SREHHARD - 10AHL
bk E&EH'Y — )L : Cadence fl: Virtuoso, TOOL ff: Lavis, Mentor fI: Calibre, Keysight f: ADS,
FSUURIE 10~100 FMES B —2 CMOS 0.18um 5.0mm 5 v 7 Fv Fi@ER 5 (REMIEK, ATM 7 )

2 7 KRB (T = Fractional-N PLL, TS5 —#H&ERNE
CDR-PLLEKLURIRZITEG

ARRITEAFAFRIFMER EREFHRIFSER SR E G5 i#, )G BE,
ESpSES

ABRTERZFTHE EIEFATLIER BN M

R WEAEHERASE U 72 Fractional-N PLL & [Alf® DSM (MASH 1-1) %> Over Clocking (x4) , Fast
locking BEEREIC N2 C, BRL 21 1 XHIHTFILEOMEZFRE L, ZOREREET 5. &
T 4 ZEFFELE LT, ERITON TN TV NAMIEE FERRD, 74 —FNv oo
Oy 2EFMI 77 LA 20y 7L LTHWS ZET, FANAENC X 3R XD
Wz >Tna, CORPLLIZEWTCIE, ¥y ZfEoR L2 HiET it —L—1+%2Y7
NEALTHETES AT LEWHL, HRIE, PRBSTS—F v, A0y oEEE, 1
NAF Y Y LI ALY ERD, 25Gbps L — P TOIZ I —HNIFHEL W &5, 187U 754 F2HNTEE Y RS LLF—2TD
I —Bh&A Y v b EFEELL, BERE —ERMCHAOLE=Y—F32L T, CDRICKZTF—F Y 7IVRA v FE#ET 3
WY AT D SBENT 5. 72, FBIRWER AT 257 2 Ml UCHIRER TEG 2 F2EL 72,

SRETHAR : BAHDLE, AANHAEI EREPY—JL & Cadence L Virtuoso, Mentor #l: Calibre, Cadence #1: QUANTUS, Cadencel: Spectre, Synopsys
#: Hercules, Synopsysfl: HSPICE (RF), Keysighttl ADS, ~ZIR&# @ 1,000~10,000 F{EZ> @ @—2L CMOS 0.18um 2.5mm
Fv 7 Fw TR TEG (Rt 4 &)

PLLMEFS/ « IERAREETEG S X UBHIKI> ~FO—S A=
PLL E1#&

RRTEARFAFRIFMER EREFRMIFER M HXE, )G B
AIRTEARZTIFHBERIEFIRATLIER S8

WEEE © WEARJE £ COMA T TEG OFFAMfifG K2 I % 2, P U 72 (A [ 0 ] B AH AT I
PEREOMB TEG ZilfE L7z, HREULCEMAy 7V v It vy rvavazdiEL, 208
TR 2SI T 2 & Thy 7V v T OEAVEFETE S XS BEEEA L, Zh
EFPNC LCHARAYFEIRAR DIRIER B 11 £ S FEIE /) 1+ X DI DERIN A H I & U 7= R
v bR = DS HREE L OPLLIIE 2 S U 7. ARED [l 2 W\ < D257 2 kI i
U, BEOWORIFEEIEIC X2 HERZMET S, Eaq VBRPEL IR IIEL, 20
BT DWW T O TN S 5.

SXETHAR  LAHDAE, 2 NA R BXEPY—JU : Cadencefl: Virtuoso, Mentor ff: Calibre, Cadence fl: QUANTUS, Cadence fl: Spectre, Synopsys
#: Hercules, Synopsysfl: HSPICE (RF), Keysighttk ADS, ~ZIR&# : 1,000~10,000 F{EZ> : @ —2L CMOS 0.18um 2.5mm
Fv 7 FwIER : TEG (FEkEfim#s 2z &)
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SM7FEESE2EA—L CMOS 0.18um &1E

IMEMSﬂﬂ%‘JtD"ﬁH?DDI\ID HE

UMEEAFEHRETZMARR FE KE, AM #ith, 85 B

BEE © ) CTIPUEDZAL T 2 MEMS #Ji3 - & Spiking Neural Network (SNN) X — 2 Dl
A% % B C/NTIR, AR B ) A T Rk 2 BT 2 72 o, IRPUEZEE) % XL A B EE B I
2T B0l CdH B, ME L7 MEMS OB IX350Q FAEE, FEJIIC X 2 2 #iF 1 £10Q /4
ETH3. MEMSETFZMAAAL KA —F A7)y PI3SMETREEE L, KFv 7T,
ZNEWIET 2 2R, Vo A L =9 R—2DVCO, BIUOTHMEIHELL A
AEIZROIS25_1DWMBEIKTH S.

SXEHEAR - LAHDLE, 2 AH A E&EH'Y—JL : Cadencefl: Virtuoso, Mentor#l: Calibre, Synopsys
# HSPICE (RF), ~SIRYHE :1,000~10,000 HES> : v—2 CMOS 0.18um 2.5mm
fiFv 7 Fw IRl : 75 u2 (PLL, A-D/DC-DCaAYN—%7kE)

I ERE CMCP &AWz 2B D EE SIEREIROUE

WEAZTEE Fh— YIVARIVYV, B BE, BH EX, k% EX

WEEE : 2B ES SRR ICB VT, BlARED I A< v FIC K D M T Z BT A2
XN ZWEEMRET 2720, s\fEFy 72ER L. Fv 7iIciE, HHEADEEZH#HT 2
CMCP, FEAiD7 74 v 7 ¥ v N Y ERZIET DX v Ny N2, HHTEE L CM-DM
LRy DGR AT T 2 M2 B L 72, 5%, ANBRNOR L3R, AR E/Eo I
Wk, 50 Hz[AAH TS O, A RZE N OBIEEEZFER L, RETFIHEOHE M Z il
T3,

SXEHEAR - LAHDLE, 2 AH A EXEH'Y—JL : Cadencefl: Virtuoso, Mentor#l: Calibre, Synopsys
# HSPICE (RF), kS YIRY#:100~1,000 HES> :m—2 CMOS 0.18um 2.5mm
Fv 7 FYIER: 7/ FYOINEELE T Ok Y

I BMRETAVLEHESS - LFEEEKESEEEBROHEIE

WK FETHE AL wth, BE EX, 45k X

WE 7 2 v N ROEMMG SRR 8 1 2 kR SRS EE b2 RET 2 720, £
PRI 2 fi 2 72 R 2 S E L 72, BUEF v 7%, 0 v N — 2 BRI E) RN, 1F
JiR A e % e U 72 BRI, B X OAHDF a v NHE» MBI NS, AMERICED

FREEEE O AR B2 ISR L, 270N 7 2B CHTE 2 W 52 BT 2.
Sk, FAS, EBUEIEE, HEER, Fa v NEES X OMEERIERFMIL, Y22 —va

VIR ST AR R AL & W AR A & Gl %

SXETEAR : 0S AHDL L, TAH AN EREPY—JL © Cadence £l Virtuoso, Mentor £l: Calibre, Synopsys
t: HSPICE (RE), kSIRYI¥ :100~1,000 FHES> : o—2 CMOS 0.18um 2.5mm

Fv7 FyIER: 7Fns (PLL A-D/DC-DCaAY N—2 % E)




| TREEREMAERL0.8.V PTAT BER

HREEAFZAZRTEMER  FHH EIH

RREMAZTEI M

WE ICFy 7HHDIMEE2Z T =YYy 7T 50, v Fy 7ilER Y & UTCPTAT M
D5, AHREIC G 2 B, B LR T 20 TH D, KREEKIEF v 7 OB LR
JEERERTZCERZHNELTNWS, SRIORMETIE, 595 CH){f 9 5 MOSSFET % £
FUZPTAT S v o DG 21T o 2. A R7 v 72 MH L2 WiEk D PTAT [Rli#E T 1 E
JREEICH T B OBEEOEHPREZ N, FR7 v 72 L7 PTAT R TIE, BB
A ZADHEN D B, SHEEL TR, X7 v 7 REHET, BFHELKREE2EL L
R ZRE LU, BIELZ2F v 7OME TIF243 K - 400 K DHIPH T PTAT R 2 8 T = 7=,
SXETHAR : LAHBLE, 2 N AR BXEPY—IL : Cadencefl: Virtuoso, Mentor ff: Calibre, Cadence fl: QUANTUS, Cadence fl: Spectre, Synopsys
#k HSPICE (RF), S YIRZE : 1,000~10,000 FHEZ> : @ —24 CMOS 0.18um 2.5mmfjF v 7 Fw SRl : 7 v (PLL,
A-D/DC-DCaA v N—%#%E)

I BE7Z7)r—2avalroEEEENSGVCOADC

RREMAZFAZRIZMER HORE

REEWAZTEI

BE . FHEREORER, W1 227 270 7L TBLDENH D H, <1 7 &I
{5 # X 312 Analog-to-Digital Converter (ADC) 2MEMEBENTH 2 ZENVHETH 2. ZDOBE
SR IR B g 2 & TG MR IR T D 0 REE D% 63 721 VCOADC 12
BHHLZ, A4 270 DADCE L TIEEWY A F Sy 7L vy (DR) bEETHZH, EHE
HlfETE IR (VCO) DB - FIEH (V-F) oIS DRO%GILE L 7263, 22 TR
F v T TEEL V-EREEZ D VCOZ WS 2 & T, VCOADCDE' A F 3 v 7Ly VDL
AT, SRIZHENERETH Ry BE2ERT 270, &0/ A4 RTHOHKE T2
ExHET.

SXETHARD : IAHDLE, 2 AHAEN  EREPY—IL : Cadencel: Virtuoso, Mentorfl: Calibre, Cadencetl: QUANTUS, Synopsysfl: HSPICE (RF),
RS RIE 1 100~1,000 FRES> 1 ©—2 CMOS 0.18um 2.5mmfjF v 7 Fw SRl : 7+ 12 (PLL, A-D/DC-DC 2 v /N\—%
%E)

I loTD=$DO 7O ERTEG

LEIEAZTIEE AHEE

WE  oTHETIE, 7Hu2ICH TFYV NS RAFLDORBHEBE, ELTARERS, &
BOMUEFE, IOLZMEEEEIE IR MEIRZ EEZ TS, £z, loTOFEHIZHEY,
ey —2 v 7 — 2 ONANBRENODH S, REDHHELY —%y FU—2TlZ
BrlEH O T <, BRILBOEHRLLEADDH S, Frick v I RMKICB N T
X7 Fa ZREEOMESESREETH 2, Z2OLIAHERERZY, KMfECRI LY —N—
NAFZBREL, BtV —F2y by =7 TONMZME L 727 o 2 BE N OREE
o, ARBILEE), (€HEFEE VS F—<T0.18umCMOS 71+ 2 2 =ikt v ¥,
0.5V IR & W S K CEIfERRE 2 B R IR ADC, V) o ZTISRAIE, THE X v %% 555
L7.

EXETHAR : IOAADL L EREH'Y—JL & Cadencetl: Virtuoso, Mentor £l: Calibre, Cadence £: QUANTUS, Cadence fl: Spectre, =TI RTE] :
10,000~100,000 EH{EZ > : @ —24 CMOS 0.18um 2.5mmfAF v 7 Fw iRl : 702 (PLL, A-D/DC-DCa v NN—472L)
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8-bit FRELEADC, NIRSEHAIRASZXER, A>FVvI70T7+H
FURIEEIFE
CTHIERFETIEN (k4K B, 5i5 i, & 5%, TH s
WE AR CRERONEFLEL T3, 1DHIESAR ADCTH 5, ABIFIZHERD Vief
& GND DY AU L, Vief, Vem, GND O3fEYIRAAZRMT 2 2 & T, /NHiRk - K
HHENZHEBIL T3, 2DHIZNIRSFHUTZERIETH 5. APD 2 T\ TS & L%
TR IS AL L, SHOMEERE 7 c LIk DB« X2 PR 5 2 & T, W
RAERGNEZTRE LTS, 3DHIE7Y v 7 F AR A KR TH 5. LCHIRZE v
TSR LRI K O, T Y Y NES & IHGHEE S AR E LT3,
SRETEARS : A AN H DL E, sSAH AR 8REPY—)L : Cadencefl: Xcelium, Cadence #: GENUS, Cadence
#: Innovus, Cadencefl: Virtuoso, Mentor fl: Calibre, Cadencefl: QUANTUS, Cadencefl: Spectre,
Keysight k- ADS, =5 > Z4% 1 10,000~100,000 SHES> : 0—2 CMOS 0.18um 2.5mm fiF v 7 Fw F#&H : 791~ (PLL,
A-D/DC-DCay N—%7%E)

IDERIBEEWHEIA IC & BIRERS |1 R iRas & BIEHIEFIRES &
CPGETIL

BAKRFEIZE A8 B, ILO R, miB #hic, 8RR 45, Nk &5

BE : RF v 7T, 482N ZTNRBEEERLZ, 1. LDEXGOBOIREZHEEL, 2H
TREDIBEL-OTHS, HAF Y 7T, N—FD 7 DA%z CLER A SZEim %
15 2 &2 HWIC, &EREEEZERL, M, FliziT-o7%2. 2. A& 2D Cole-Cole 711 v
F O Z HIVE Uz, JAPEUR G R IR DA R 2 R L, AW, Hlizir->7%2, 3.
BIERIFEIR G 2 3G L, U2, NS, AR, (RIEEE Ny T2RE L, 4 %
Heze G L4 B fTa Ry b OflHlZ WREIC T 2 72 OSRFTEES 2 BE L, GHli5E %%
fTo7.

SXETHRR) 4 ANHDLE, SAHAKN EEHY—JL : Cadencefl: Virtuoso, Mentor#l: Calibre, Synopsys
% HSPICE (RF), kS IRYH :1,000~10,000 EMEZ> : @ —2L CMOS 0.18um 2.5mmfiF v 7 Fw TRl : 7 F 7 DR

I%—H%EEE%EE¥W7

BILBETAETHE =7 KX, %l RE

BE : e— FLEEEZFEBITZICTFy 723l L. PN, Elmiisle LT, a—
FIZIGCCTMREEREZZLZTT 7 F vkl C4ioBEZ T2, Ly —nN—I%, O
HEZ AT 2 72DI3MHDY 7 7 L RABLEAZFIT T, 206 & ANELEZ KL THET 3.
COMERMBIET A=Y ZN LU TCAN LT VY NVEICR S NS, WNE O PLLT250MHz D 27
Oy 2 %KL, D20y 7 5250Mbps DARED 7 — 7 IVEEZ KB L T3,

SEM DI B, ) B, A 2L, - R EEEOLODESIMIC LD Y =)
R4 — 7 VIR 2 £ — RESHNE”, EMCJ2022-7 S%EHHARG : 3AHDLE, 4N H A
EXEt'Y—JL : Cadence fl: Xcelium, Synopsys ff: ICCompiler II, Cadencefl: Virtuoso, Mentor #}: Calibre,
cSURIE 100~1,000 EET> : m—2L CMOS 0.18um 2.5mm fiFv 7 Fw TR : 7+ a2 (PLL, A-D/DC-DCa v /)N—%
%E)




I PicoRV32 RISC-V SoC with Alpha Deep Learning Accelerator

Ho Chi Minh City University of Technology Faculty of Computer Science and
Engineering Ngo Thai, Tran Ngoc Thinh, Huynh Phuc Nghi

BRBEARFER - Y T —UIF¥EKR Hoang Trong-Thuc

HEZE © This chip implements the AlPicoSoC, which is a low-power system-on-chip based on the 32-bit
PicoRV32 RISC-V core designed for AloT edge devices to increase the efficiency of Deep Learning (DL)
model inference. The architecture uses a 32-bit system bus to connect the central processor to various
modules. It contains at least 8kB of on-chip memory that is divided into dedicated Instruction Memory
(IMEM) and Data Memory (DMEM) for code and data storage. Other peripherals include a UART for

serial communication and an internal controller labeled AlPicoCtrl to manage system signals. The hardware

for Al acceleration is the Alpha Accelerator. This component is organized into a computation group and a data interface group. The data interface group
uses multiple storage blocks, including a Weight Buffer, Input Buffer, Output Buffer, and a Bias and Partial-Sum Buffer. These buffers provide the
necessary data for the computation group, which consists of a Processing Matrix, Accumulation Matrix, and an Element-Wise Unit. Within the Processing
Matrix, units perform operations using Multiply-Accumulate (MAC) logic and Look-Up Tables (LUT) . The Accumulation Matrix stores temporary
results in an Intermediate Sum Register. The Element-Wise Unit handles final data processing through a Quantization Unit, an Activation Function Unit,
and a Comparison Unit. The accelerator operates on a three-stage pipeline. In the Read Data (RDATA) stage, data moves from the buffers into internal

registers. The Computation (COMPS) stage carries out the matrix calculations. Finally, the Write Back (WBACK) stage sends the processed output to

xipuaddy

the Output Buffer. This pipeline allows data to flow continuously during the inference cycle. The size of the chip core is around 1950pum x 1500pm.
SRETHARI :4 A H DL E, s A H K 5REH'Y — )b : Cadence 1. GENUS, Cadence ff: Innovus, Cadence ff. Virtuoso, Mentor f. Calibre,
RS> X¥ 1 100,000~1,000,000 FHES> 1 @ —2L CMOS 0.18um 2.5mmfiF v 7 Fw IRl : v 7u7ut v ¥

Hardware-Accelerated MKV Block Cipher on a Rocket
RV64IMAC SoC

BRUBEARFIER - *y hT—UIF¥EK Nguyen Trong-Hung, Pham Cong-Kha

HEE : The chip integrates a System-on-Chip (SoC) based on the open-source RISC-V Rocket RV64IMAC processor core. The
SoC was developed using the Chipyard framework, which provides a flexible platform for generating and customizing RISC-V-based
hardware systems. A hardware accelerator for the MKV block cipher was designed and integrated into the SoC through a memory-
mapped 1/O (MMIO) interface, enabling the processor to invoke cryptographic operations via standard load/store instructions. This
tightly coupled architecture targets symmetric encryption applications for secure stored-data protection while minimizing software

overhead and improving execution efficiency. The processor employs a Harvard architecture with separate instruction and data

memory hierarchies. It features 4 KiB of instruction cache, 4 KiB of data cache, and 16 KiB of on-chip SRAM for low-latency data
storage and program execution. The memory subsystem is designed to support efficient communication between the processor and
the cryptographic accelerator through the system interconnect. In addition, the SoC integrates a set of standard peripherals, including GPIO for general-
purpose input/output control, UART for serial communication and debugging, JTAG for hardware debugging and programming, and SPI for
communication with external devices. These peripherals enable convenient software development, hardware validation, and system-level evaluation. The
fabricated chip has a die size of approximately 1900 um x 4700 pum. At the nominal supply voltage of 1.8 VDC and an operating frequency of 95 MHz,
the measured power consumption is 102.2 mW. The chip operates reliably over a supply voltage range from 1.0 VDC to 2.0 VDC, with a maximum
operating frequency of 113 MHz. An evaluation board was also developed to characterize the fabricated chip under practical operating conditions.
Measurement results demonstrate that the proposed hardware implementation delivers outstanding cryptographic performance, achieving approximately 7x
higher throughput than a software implementation executed on a 10th Generation Intel Core i7 laptop processor.

SRETHARI : LA H DL B, 2 AN H R EREH'Y — )L : Cadence 1 GENUS, Cadence #f: Innovus, Cadence #f: Virtuoso, Mentor . Calibre,
cS TR 100,000~1,000,000 EMES > : m—2 CMOS 0.18um 2.5mmx5.0mm F v 7 FW IR : v r7n 7ok vy

| = RTREIE LS| BB TSV N R BEDERHET X R Fv T (L)

BEAKRZREE - TIUSIVMREEEE K/, 5 &%
LERFAZREEETIRHAMAN RKE

BARZAZRERRAZEE SHES G 2K, BH %, )\EAE, 750X A
HEEE : TSV (Through-Silicon-Via) %M\ 7z =XICHIELSHCE T 2 F v TTA v ¥ —7 2 — 2D T
AbFy TRFEL, KTy TEEIOUREEO FERE LTy 7 Th S, Fy TTHEEE N
DD, SN, 20y 27 —7 ¢ v ZHlg, RISCVa7 D72 Mulfz kL 72,
SEXH W, WY, B\, AR, HM, K, E¥E, vol. 125, no. 260, VLD2025-27,
pp. 58-63, 20254 12H . EREHHAR : SAHLL L, 6 AHANM EEHY —JL : Cadence fl: Xcelium,
Synopsys fl: DesignCompiler, Synopsys l: ICCompiler II, Cadencefl: Virtuoso, Mentorfl: Calibre,
Cadence fl: QUANTUS, Synopsysfl: HSPICE (RF), kSR # :10,000~100,000 FA{EZ> : @ —2 CMOS 0.18um 5.0mm fF v
7 FyTER 7T VR
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| = RITHAME LS| B FI TSV /S BEDEARBHTF Z R F v T (F)

BEARFERE(L - TUYIMARLERE K&, 50 ER
LEXRZAZRAEEZTRMARERN KRKE

BARZFAZREANZHNEL 9B E, N 3, B TR, 2R &, K =5

HEZE : TSV (Through-Silicon-Via) % f\W2 =X LSHICB T2 F v T« v ¥ —7 2 —RAD
TANFy TRIFEL . AFy TREIOREO TZERE L2 F vy T TH S, F v TRk
B, FEARMNAGHIER - Bk 52 P28 - FRX7 U 7Ofl, TSVEEL) v I+ L —
2 DFIRPENT K D TSV DFF A5 4t % 72 ATAE 70 IR 2 R L 72

SEER W, W, R AR, T, R FFEEEH, vol. 125, no. 260, VLD2025-27,
pp. 58-63, 2025412 . EXEHHAR : SAHDI L, 6 AHAIM EREHY —JU : Cadence fl: Xcelium,
Synopsys f: DesignCompiler, Synopsys fl: ICCompiler I, Cadence fl: Virtuoso, Mentor#l: Calibre, Cadence#l: QUANTUS, Synopsysfl: HSPICE
(RF), ~STIRTE :10,000~100,000 FHEF : 1 —2 CMOS 0.18um 5.0mmFF v 7 Fw TR : 7+ 7 VMl

I%ﬁ%ﬁﬁ%@m@ﬁﬁ

AMKFERZER AT LBERZHATR A E=

TIMARERFER AT LRHRRER 2E BAH, HR 8t

TMARZETHE BEREHRIFER AS KX

BE  EZENKEL T 2782 %y F7—2ZITHV SN TV A N—Z MEXEHZEREKZHME GTE) Vey b
L A CHEBREADTRERRRICEEDSH 2. CMOSA v N—¥ %27 Fa Z/MEFHIERE LCOEMNT 5720, &
T4 NA T AR EMA U7 U WEEAE R OHUE (F)E) (REABUSFHE D TEGHUE (HA) 2%l 7.
ERETEAR 10N H DL |2 E®Et'Y — JU : Cadence fl: Virtuoso, Mentor £l Calibre, ~35 I X% 1 10~100
SES > 1 m—24 CMOS 0.18um 2.5mmx5.0mm F v 7 Fvw JHER 1 ZDfth

I%%N)?%WF@%?W%ZDWF?D)

BJaRFIETHE FHE AT

BaRFETFMER & AT

BEE RN 70w FRTEO 7 - u ZESRIE T ED1GRFIEE D 72912, Gl
WAL Y T ZRERFE W RE B A T v by U BEBIL TV S, 25K MR H 175 5 il
g 210 D2EEZFZ DL, 2N 6D PIgEEZRPIfCREZ Y, I 65 2 3 E5E
FEE W T2 & T, ZHESMHMICHES NBRBORET v & L2izFE I TS, P60
EFEITE 2 BRI T2 2 LB TE 25U AT Yy Py v Z28iiEH L T3, 100MSample/
SRETEARS : sAH DL L, 4ANH ARG 8RET'Y—)L : Cadencefl: Virtuoso, Mentorl: Calibre, Cadence
# Spectre, Synopsysth: StarRC (XT), S IRYE 1 1,000~10,000 FHEZ> : @—24 CMOS 0.18um 2.5mm i Fv 7 Fw IiER :
7 F 7 VR




N7 1y FEEICGEGP S TESERLBESUICED 21—
fELT224RN> T 0w FEREO 7 F O ¥ B ER

BFARFIETHE #H AT, 8H K&

University of Bordeaux Deramat Louis

BE NV Ty FEY Fu ZER - RO 00w 5 B2 LT 2 MEE, R
SEFSTREII2DFMEL TS, Ny 7 v FIBEICIZERICIED EIRZZ0 T4 <, BT
ZAGICHIGE LR < T 27 DICI 4 ¥ 218 NZ2 S 20ED H B, FH & I35 2 &Nk 2
TGV LY A Sy TRRETERIIE S, FERRICI VLWL WEETENAS, B
KZLFLLERE LDD, ZOWSEARD IV FAEEET 2 X5, Vv ZRIREHO
% MRIITERL TSFEKL TV 3,

SSETHARS : 3SAHDLE, 4ANH&N  EREPY —)L : Cadencetl: Virtuoso, Mentor £l Calibre, Cadence
#l: Spectre, Synopsystl: StarRC (XT), ~Z IR :1,000~10,000 EH{EZ> : @—24 CMOS 0.18um 2.5mm fjF v 7 Fv JiER :
7F+u2 (PLL, A-D/DC-DCa v N—27%E)

I Computation-in-Memory El#§

HRAZAZRIZAMRNEIRIFZERMIAMEE  Liu Ruhui, Zhang Yufan, .
Xue Hanxi, Alll 854, =& REF, AH F2

RRAFAZRTIZRARBMBES X T LTFHA VR — TR

BEEE © ATER DRI, CHEDY AT LAOWNEBEIMRPBUEDIEE BoTHET, 2
T, UK LA R e B &R oA BT INIFS6 5 T, Static Random Access Memory
(SRAM) % H\\ 7= K3 /1 7% Computation-in-Memory D [ %2 F%5H L £ U7z, 2.5mmfF v 71T
Computation-in-Memory DEI{EFEERE X OFHII 21T 5 72O DAk 71 v 7 %2 %5l L, Computation-
in-Memory DEN{EFERD 7212, EHOHHE T — &4 K — 3 2 BRI H R A/D Z84nlj#%
(ADC), SRAM7 L 72 E%FIEL £ LTz,

SRETHAR : 3AHALL L, 4ANHAENM E&EHY —JU : Synopsys £l DesignCompiler, Synopsystl: ICCompiler, Cadence #l: Virtuoso, Mentor £k
Calibre, MZ TR : 100,000~1,000,000 EREZ > : B —2L CMOS 0.18um 2.5mm i+ v 7 Fw SFER) : A€V

BIKHEE N7 Extreme Learning Machine 7' 7M
F—%70 F viREt
TMARFED T LEHRRFAER B ER, KIS &
BIE R, v VAR TSR DOW RUTEY, v Yk b ol eE %2 273 2 HE,N A
BIZEHE->TNS, LoL, MEROZ2—F %y P =7 FHARP AT 7 72 ADBEL,
HEENPRZVE NSNS %, Extreme Learning Machine (ELM) (&, BRI 72 < N—
oz 7 FEHE L 2B 7 L3 AL TH B, 2 I TAIIAETIE, BIGHE R 4% ELM
Fu 7 REMEL, ZOREY —F 77 F v BROEETAEMEIT2 2 L2 HIWE Lz, 3AfE
LeF v 7%, BEENGERIONE L 2 AE, BiJdE, 8 XOHEEREEE 2225
MR SN%, SHE7Oy 7 250ElT2 28T, Ty YATHEIGHEL 280 3L ¥ 5%
EEBTE RGNS Lk,
SXETHAR : 05 AHDI L, 1AHAKNM EXEHY—JU @ Synopsystl DesignCompiler, Synopsysfl: ICCompiler II, Synopsysfl: CustomCompiler,
~S TR E 1 10,000~100,000 EES > : v —2 CMOS 0.18um 2.5mmfF v 7 Fw IRl : v 1 Z7a7ak vy
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| enemommEny —+7 07 v ons

TUNKRESD T LIERRIFHRRR 77 T, KIS #i

W %, ABdEihE O RERE T oTHEOAVERE LTHifFEnTns, Lal,
AN X > CHREEBECHNENNRE LT 27290, ERIFRABERREEESNIEE 725,
Z ZTARMIE TR, NEFEBICHEL ZBRME Y —F 77 F v 2afEL, Z ORI & B
T2 ER2AMNE U, EL2Fy 7%, BIRAEDRDLCRIEZ LS 2 ) h %
&, REBEE CEIET 2 828l &, ROKE ) RUER 2 iR 9 2 H#Eg SRR S
3. BIBEEICH U ChRoB2BfESABAIICENE T 2 2 & T, BOREMREHERTE 2,
EXETHAR : 0.1 NH AW EXEP'Y—JL @ Cadence#l: Virtuoso, Cadence fl: Spectre, S RT# :
100~1,000 EFEZ> : @—24 CMOS 0.18um 2.5mmfjFv 7 FW IRl : 7 Fn s /5%
PZEREY Ui AR

B-3
> I RIBREZFH S ORNEREMEEROEST
O
©
® AMAED R T LSRRI AER B B, KIS
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IAnang Spiking Neural Networks

xipuaddy

The University of Science, Vietnam National University Ho Chi Minh City Faculty of
Electronics and Telecommunications Le Duc-Hung

BRIBEAZER - Y MT—YIFEHK Pham Cong-Kha

HEZE : Analog Spiking Neural Networks employed a Leaky Integrate-and-Fire (LIF) neural circuit model,
deploying entirely analog circuits from the neural circuits, synapse circuits, and STDP, forming a neural
network with three basic layers: input layer, hidden layer, and output layer. The SNN consists of four main
building blocks: Neuron, Synapse, STDP, and WTA. The Neuron block operates based on the Leaky

Integrate-and-Fire (LIF) model, accumulating the input current and generating a spike when the

membrane voltage exceeds a threshold. The Synapse block stores the synaptic weights and converts

presynaptic spikes into excitatory currents for the postsynaptic neurons. Unsupervised learning is carried out by the STDP block, which adjusts the
weights according to the timing difference between the spikes of the pre- and postsynaptic neurons. Meanwhile, the WTA block introduces lateral
inhibition to enhance selectivity during the classification process. Analog Spiking Neural Network (SNN) circuit can be applied for handwritten digit
recognition applications and other 2-D image recognition applications. The design was simulated using Cadence Virtuoso and implemented with layout
on 180nm CMOS technology. The Analog Spiking Neural Network was designed on a full chip having a die size of 2.5mm x 2.5mm. The entire circuit
was succesfully simulated and evaluated on the MNIST dataset, demonstrating promising recognition accuracy together with low power consumption.
Spiking Neural Networks are bio-plausible neural networks with biological characteristics similar to the human brain, oﬁering advantages such as low
power consumption and high-speed performance. These results confirm the potential of analog SNN circuits for energy-efficient neuromorphic chips.
ERETHARI : 2 A H DL E, 3AH R 5REF'Y — )L : Cadence #1: GENUS, Cadence #f: Innovus, Cadence #f. Virtuoso, Mentor f: Calibre,
SR :10,000~100,000 EHEZ > @ —2L CMOS 0.18um 2.5mmfiFv 7 FW IR : v 7 7raky ¥
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SEHE G, H, KRIL, B8R, vol. 126, no. 49, CPSY2026-10, pp. 50-55, 202646 .
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Ryohei Takahashi, Shun Yasunaga, Tetsuya lizuka, Akio
Higo, Ryosho Nakane, Motohiko Ezawa, and Yoshio
Mita, “A 16 GHZ TOPOLOGICAL ELECTRICAL
CIRCUIT USING INTERCHIP MUTUAL
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Protocol-Aware P4 Pipeline for MQTT Security and
Anomaly Mitigation in Edge IoT Systems,” ICOIN
2016, Jan. (2026)

Akihiro Tominaga, Jiayi Shen, Tetsu Tanaka, Takafumi
Fukushima, “Die-level 3D integration with Via-last
TSV from MultiProject Wafers Towards Universal
Access to 3D-Ics,” 2025 International Conference on
Solid State Devices and Materials, pp. 419-420, 2025
F9H

Shutaro Oba, Naoki Iwanuma, Kazushi Tsuji, Keigo
Kitta, Takafumi Fukushima, Tetsu Tanaka, “UCNP
Emission Intensity Enhancement with Microlens
Array for Photodynamic Therapy,” 2025 International

Conference on Solid State Devices and Materials, pp.



[115]

[116]

[117]

[118]

[119]

(120]

[121]

883-834, 2025491

Keigo Kitta, Kazushi Tsuji, Naoki Iwanuma, Shutaro
Oba, Takafumi Fukushima, Tetsu Tanaka, “Design and
Fabrication of Grating Coupler with UV Nanoimprint
Lithography for NIR Light-Propagating UCNPs Neural
Probe for Deep Brain Stimulation,” 2025 International
Conference on Solid State Devices and Materials, pp.
887-888, 20254F9H

Naoki Iwanuma, Kazushi Tsuji, Shutaro Oba, Keigo
Kitta, Takafumi Fukushima, Tetsu Tanaka, “Ultra-Low-
Invasive Tentacle-Type Bone Marrow Neural Probe
with Higher Electrode Density,” 2025 International
Conference on Solid State Devices and Materials, pp.
301-302, 20254F9H

Aoi Kataura, Yuqi Duan, Akihiro Suzuki, Pattaramon
Thianmontri, Takafumi Fukushima, Koji Kiyoyama,
Tetsu Tanaka, “Development of Intraoral Human
Machine Interface Using Tongue PPG Changes to
Improve the QOL of Quadriplegic Patients,” 21st IEEE
Biomedical Circuits and Systems Conference (IEEE
BioCAS 2025), pp. 234-238, 20254F10H

Yuqi Duan, Kohei Nakamura, Aoi Kataura, Akihiro
Suzuki, Pattaramon Thianmontri, Takafumi Fukushima,
Koji Kiyoyama, Tetsu Tanaka, “A 3D-Stacked Artificial
Retinal Chip with Object Detection of Interest and
Icon Stimulation (ODIS) for Enhancing the QOL of
Visually Impaired Individuals,” 21st IEEE Biomedical
Circuits and Systems Conference (IEEE BioCAS
2025), pp. 399-403, 20254F10H

B Fh, B A, BB IR BRI, R
B ORKW, #5K EE)A, Thianmontri Pattaramon,
faks B, W A, H fi R PPG
L2 H % e 2SR IR AE R H o0 AT RE PR RRES,”
2026 EE FEHOEE AR WA RS, p. 525, 2026
fE3H

Y. Fujiya, K. Furuuchi, J. Zhang, T. Furuichi, S.
Tsukamoto and N. Suematsu, “1-bit DAC for
Image Enhancement of Q-band Direct Digital RF
Transmitter,” 2025 IEEE International Symposium
on Radio-Frequency Integration Technology (RFIT),
2025.

R. Saito, R. Miyagawa, Y. Fujiya, T. Furuichi and N.
Suematsu, “A Q-Band -4 dBm Output Power Passive
Frequency Tripler Using Stacked APDNPE” 2025 Asia-
Pacific Microwave Conference (APMC), 2025.

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

R. Saito, R. Miyagawa, Y. Fujiya, T. Furuichi and N.
Suematsu, “A Q-Band -3dBm Output Power Passive
Frequency Tripler Using Self-Biased APDNP” 2025
IEEE International Symposium on Radio-Frequency
Integration Technology (RFIT), 2025.

Ryoma Sakida, Hayato Yatabe, Yuki Fukumoto, Tohlu
Matsushima, and Takefumi Yoshikawa, “A Transceiver
IC Development for Wired Data Communication using
Mode Division Multiplex Transmission Method,” 2025
International Conference on Electronics Packaging
(ICEP-IAAC 2025)

Shinya Nagasaki, Ryo Kishida and Takefumi Yoshikawa
“An Expandable Digital Delay Line Using Phase
Interpolator with Duty Cycle Correction Capability,”
2025 IEEE International Symposium on Circuits and
Systems (ISCAS2025)

Yu Takeuchi and Takefumi Yoshikawa, “A DAC using
Hierarchical Magic-Square Cell Assignment with Direct
Element Modulation to Improve Output Linearity for
Signal Processing and Sensor Applications,” 2025 10th
International Conference on Multimedia Systems and
Signal Processing (ICMSSP 2025)

Ryuma Sakida, Hayato Yatabe, Yuki Fukimoto,
Tohlu Matsushima and Takefumi Yoshikawa,
“A Transceiver using Mode-Division-Multiplex-
Transmission method for a Single-Ended Cable,”
2025 IEEE INTERNATIONAL SYMPOSIUM
ON ELECTROMAGNETIC COMPATIBILITY,
SIGNAL & POWER INTEGRITY (EMC+SIPI2025)
Takumi Ohashi,Akio Shimizu,Yohei Ishikawa, and
Takuro Noguchi, “Gm-C Notch Filter for Minute Phase
Difference Measurement Circuit,” 22nd International
SoC Design Conference (ISOCC 2025), AC3-4, Oct.
2025.

H. Kishimoto, K. Komoku, J. Furuta, Y. Suzuki, and
N. Itoh, “A 26-GHz CMOS Push-Push Oscillator,”
Proceedings of 2025 Asia-Pacific Microwave
Conference, WA1-4, pp.10-12, Jeju Island, Korea,
Dec., 2025.

H. Kishimoto, K. Komoku, J. Furuta, Y. Suzuki, and
N. Itoh, “25-28 GHz Push-Push VCO with Flicker
Noise suppression Circuits,” Submit International
Conference on Analog VLSI Circuits (AVIC 2025), pp.
29-32, Matsue, Japan, Oct. 2025.

N. Itoh, K. Komoku, J. Furuta, and Y. Suzuki,

xipuaddy '

165



xipuaddy !

166

[131]

(132]

[133]

[134]

[135]

[136]

(137]

[138]

[139]

“Study on MOSFET’s Operating Region for Fully-
Integrated Sub-1-GHz LNA Under Scaling,” 2025
IEEE International Symposium on Radio-Frequency
Integration Technology (RFIT), 2025

Y. Suzuki, “Extremely Low Power Consumption of
Linear Power Amplifier for Base Station,” 2025
IEEE International Symposium on Radio-Frequency
Integration Technlogy (RFIT), 2025.

Y. Suzuki, K. Komoku, J. Furuta, and N. Itoh,
“Theoritical Analysis of High Efficiency Power Amplifier
with Double Injected Envelope Components,”
Proceeding of 2025 Asia-Pacific Microwave Conference
(APMC), Jeju, Korea, Dec. 2025.

Y. Suzuki, K. Komoku, J. Furuta, and N. Itoh,
“Efficiency Analysis of Power Amplifier with Double
Injected Envelope Components,” Proceeding of 2026
URSI-Japan Radio Science Meeting, Tokyo, Mar. 2026.
K. Makabe, R. Aoyama, Y. Naka, M. Tamura, “Power
Receiving Circuit Design of Single-ended Biological
Capacitive WPT for Artificial Retina System,” in Proc.
2025 IEEE MTT-S Int. Microwave Symposium, San
Francisco, CA, Jun. 2025, pp.81-84.

A. Omae, K. Ryui, M. Tamura, “Cavity Resonance-
Enabled WPT Using Dual-Axis Orthogonal Power
Receivers,” in Proc. 2025 Asia-Pacific Microwave
Conference, Jeju, Korea, Dec. 2025, pp.1-3.

M. Hasan, E. Nishiyama, M. Tamura, 1. Toyoda,
“A Coverage-Reconfigurable Patch Antenna Using
Switchable Parasitic Elements,” in Proc. 2025 Asia-
Pacific Microwave Conference, Jeju, Korea, Dec. 2025,
pp-1-3.

R. Sonoda, M. Hasan, M. Tamura, “A Reconfigurable
Dual-Beam Dual-CP Patch Array Antenna with
Switchable Parasitic Lines,” in Proc. 2025 Asia-Pacific
Microwave Conference, Jeju, Korea, Dec. 2025, pp.1-3.
Shuhei Yokota, Rikuu Hasegawa, Kazuki Monta,
Takaaki Okidono, Takuji Miki, Makoto Nagata, Lang
Lin, Norman Chang, “A Simulation Technique of
Thermal Side-Channels from Cryptographic Circuit,”
62nd ACM/IEEE Design Automation Conference
(DAC2025), Back-End Design Track #196, Jun. 2025.
Ryozo Takahashi, Makoto Nagata, Takuji Miki, “A
Cryogenic SAR ADC with an Attenuated Sampling
Technique for In-Situ Signal Monitoring in Silicon

Spin Qubit Systems,” 2025 International Conference

[140]

[141]

[142]

[143]

[144]

[145]

[140]

[147]

[148]

on Solid State Devices and Materials (SSDM2025),
C-1-05, Sep. 2025. (Yokohama)

Kazuma Higashimomo, Raisei Mizokuchi, Misato
Taguchi, Takuji Miki, Makoto Nagata, Tetsuo Kodera,
“Cryogenic CMOS Selector Circuits on an Active
Silicon Interposer for Scalable Signal Routing in Silicon
Quantum Processors,” 2025 International Conference
on Solid State Devices and Materials (SSDM2025),
E-6-02, Sep. 2025. (Yokohama)

Anlan Chen, Ki-woong Park, Kota Sakai, Sunbin
Hwang, Xingyu Huang, Takuya Saraya, Toshiro
Hiramoto, Takanori Takahashi, Mutsunori Uenuma,
Yukiharu Uraoka, and Masaharu Kobayashi, “A Gate-
All-Around Nanosheet Oxide Semiconductor Transistor
by Selective Crystallization of InGaOx for Performance
and Reliability Enhancement,” VLSI Symposium 2025,
T6-3 (2025), Kyoto, 20254E6 11 HFE .

Xingyu Huang, Kota Sakai, Anlan Chen, Takanori
Takahashi, Mutsunori Uenuma, Yukiharu Uraoka,
Takuya Saraya, Toshiro Hiramoto, and Masaharu
Kobayashi, “On the Statistical Variability of High-
Performance Crystalline InGaOx Nanosheet Oxide
Semiconductor FETs,” IEEE International Electron
Devices Meeting (IEDM), T22-7, San Francisco, 2025
F12HIHTER.

Nicodimus Retdian, “A 0.55—1.1GHz Fast Locking
All-Digital Delay Locked-Loop Using Course-Fine
Time-To-Digital Converters,” ISPACS 2025, 2025%F
114

Nicodimus Retdian, “Active CMOS rectifier circuits
with wide input voltage range,” AVIC 2025, 2025410
H

Masashi Imai, “Simluation and Evaluation of
Asynchronous Circuits in Extreme Edge Environments,”
ISMVL2025, Special Session, Jun., 2025

Tomoki Takashima, Masashi Imai, “Evaluation of FPGA
Development Boards in a Cryogenic Environment,”
Proc. SASIMI2025, pp.235-240, Oct., 2025

R. Liu, Y. Zhang, N. Misawa, C. Matsui, K. Takeuchi,
“Hybrid-Domain SRAM Computation-in-Memory
Architecture for Mixed-Precision FP/INT Operations,”
International Conference on Solid State Devices and
Materials (SSDM), September, 2025, pp. 275-276.

D. Lin, T. Wang, R. Liu, N. Misawa, C. Matsui, K.
Takeuchi, “Truncated Carry Approximate Adder



[149]

[150]

[151]

[152]

[153]

[154]

[155]

and Explicit Bit Pruning for SRAM-based Digital
Computation-in-Memory,” International Conference
on Solid State Devices and Materials (SSDM),
September, 2025, pp. 277-278.

Ryoma Okada, Maya Mizuno, Hironari Takehara,
Makito Haruta, Hiroyuki Tashiro, Jun Ohta, Kiyotaka
Sasagawa “Asynchronous Quasi-millimeter-wave
Electro-optic Imaging System Using Polarization Image
Sensor” 2025 IEEE Photonics Conference (IPC2025),
2025.11.12. Resorts World Sentosa, Singapore.
Ryoma Okada, Maya Mizuno, Hironari Takehara,
Makito Haruta, Hiroyuki Tashiro, Jun Ohta, Kiyotaka
Sasagawa “Asynchronous Microwave Electric Field
Imaging System Using LINbO3 Sensor” Photonlcs and
Electromagnetics Research Symposium, also known as
Progress In Electromagnetics Research Symposium2025
(PIERS2025), 2025.11.8. Makuhari Messe, Chiba,
Japan.

Wisaroot Sriitsaranusorn, Yuki Nakanishi, Ryoma
Okada, Kenzo Shodo, Yasuo Terasawa, Hironari
Takehara, Makito Haruta, Hiroyuki Tashiro, Jun Ohta,
Kiyotaka Sasagawa “Design of CMOS Switch with
Integrated Charge Pump to Extend Stimulation Voltage
Range in Retinal Prosthesis Chip Using Standard
CMOS Process” 2025 International Conference on
Solid State Devices and Materials (SSDM2025),
2025.9.18. Pacifico YOKOHAMA, Yokohama, Japan.
Arphorn Promking, Yoshinori Sunaga, Yasumi Ohta,
Okada Ryoma, Hironari Takehara, Hiroyuki Tashiro,
Jun Ohta, Kiyotaka Sasagawa “Front-Layer Optical
Structure for Enhanced Lensless Fluorescent Imaging”
The 11th International Conference on BioSensors,
BioElectronics, BioMedical Devices, BioMEMS/
NEMS & Applications (Bio4Apps2025, 2025.12.19.
National University of Singapore, SINGAPORE.

M. Shibata, and Y. Takahashi, “Low-power SEAL-RF
adiabatic logic circuit with DC bias power supply,”
Proc. IEE] AVIC 2025, pp. 1-4, Oct. 20-22, Matsue,
Japan.

K. Samura, and Y. Takahashi, “A proposed TIA circuit
based on INV-TIA and RGC-TIA,” Proc. IEE] AVIC
2025, pp. 33-36, Oct. 20-22, Matsue, Japan.

Y. Taki, and Y. Takahashi, “A high-gain 25-Gb/s active
voltage current feedback transimpedance amplifier in

65-nm CMOS,” Proc. IEE] AVIC 2025, pp. 37-40,

[150]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

Oct. 20-22, Matsue, Japan.

H. Matsunami, and Y. Takahashi, “An energy-efficient
25-Gb/s common gate feedforward transimpedance
amplifier,” Proc. IEE] AVIC 2025, pp. 41-44, Oct.
20-22, Matsue, Japan.

M. Kawano, Y. Mitarai, H. Hashimoto, T. Fukushima,
H. Hosokawa, J. Fujikata, H. Kikuchi, M. Hamada, T.
Kuroda and A. Kosuge, “Massive Orthogonal Stacking
Assembly IC Cube (MOSAIC) With Inductive
Coupling for Exascale Memory Applications,” in
IEEE 75th Electronic Components and Technology
Conference (ECTC), May 2025.

H. Amano, A. Kosuge, H. Sumi, N. Shimamoto, Y.
Ochiai, Y. Inoue, T. Mogami, Y. Mita, M. Ikeda, “An
SoC Design and Fabrication Hands-On Educational
Course Within One Week Using Structured ASIC” in
IEEE International Circuits and Systems (ISCAS), May
2025.

Y. Mitarai, M. Kawano, H. Huang, T. Kuroda, M.
Hamada, A. Kosuge, “A 78% Area-Reduction in Edge-
Coupled Inductive Coupling Link for Flexible Chip
Assembly Using Oblong Coil,” in JSAP International
Conference on Solid State Devices and Materials
(SSDM’25), Extended Abstracts, Sep. 2025.

T. Nagata, N. Nakano, M. Mori and R. Akahane,
“Tunable Third-Order Butterworth Filter,” 2025
International Symposium on Intelligent Signal
Processing and Communication Systems (ISPACS),
Bandung, Indonesia, 2025, pp. 1-4

R. Akahane, M. Mori, A. Sara and N. Nakano,
“Low-Voltage-Compatible Low-Frequency Clock
Multiplier Circuit Using Monostable Multivibrators,”
2025 International Symposium on Intelligent Signal
Processing and Communication Systems (ISPACS),
Bandung, Indonesia, 2025, pp. 1-5

A. Sala, R. Akahane and N. Nakano, “Clock
Recovery Circuit Based on Commercial Frequency
for Microsystems,” 2025 International Symposium
on Intelligent Signal Processing and Communication
Systems (ISPACS), Bandung, Indonesia, 2025, pp. 1-6
Nobuhiko Nakano (Keio University), “Self-Powered
Chips Integrating On-Chip Solar Cell in Standard
CMOS,” Technology (Invited)

H. Yotsuyanagi, “A Delay Testable Boundary Scan with

an Embedded Time-to-Digital Converter for Testing

xipuaddy '

167



xipuaddy !

168

[165]

[160]

[167]

[168]

[169]

[170]

[171]

[172]

Chip Interconnects,” IEEE the 14th International
Conference on Communications, Circuits, and
Systems, May 2025.

H. Omori, M. Hashizume, B. E A. Ali, K. S. Lu, and H.
Yotsuyanagi, “Temperature Dependence of Threshold
Voltage for Interconnect IDDQ Testing in 3D Stacked
ICs Using an Offset-Cancellation-Type Comparator,”
2025 IEEE Electrical Design of Advanced Packaging
and Systems (EDAPS), pp. 1-4, Dec. 2025.

T. Kishimoto and H. Yotsuyanagi, “On Test Pattern
Generation Method for an Approximate Multiplier
Considering Acceptable Faults,” Proc. 2025 IEEE
International Test Conference in Asia, pp. 84-89, Dec.
2025.

H. Tsuruoka, H. Yotsuyanagi, S. Wang, Y. Higami, H.
Kai, H. Takahashi, T. Ni, and X. Wen, “A Boundary
Scan Design with Interconnect Delay Testing and
Region-based Repair for TSVs,” The Workshop on
Emerging Test Technologies (ETT2025), pp. 1-4, Dec.
2025.

Shigeo Sato, Satoshi Moriya, Masaya Ishikawa, Hideaki
Yamamoto, “Analog CMOS Spiking Neural Network
for Time-Series Signal Recognition,” Proc. 2025 IEEE
55th International Symposium on Multiple-Valued
Logic ISMVL), p.69, June 2025.

Shigeo Sato, Satoshi Moriya, Tetsuta Sakai, Kyotaro
Gotsu, Yuki Majima, Jiei Hamamoto, Hideto Ora,
Hideaki Yamamoto, Yoshihiko Horio, Jordi Madrenas,
“CMOS spiking neural networks for edge computing,”
The 14th RIEC International Symposium on Brain
Functions and Brain Computer, Feb. 2026.

Tetsuta Sakai, Satoshi Moriya, Hideaki Yamamoto,
Shigeo Sato, “An ultra-low power analog circuit
implementation of spiking neural network using
high-threshold voltage MOSFETs,” The 14th RIEC
International Symposium on Brain Functions and
Brain Computer, Feb. 2026.

Fujita, Sato, Ogawa, “Self-Regulating Load Voltage in
a CMOS Cross-Coupled Rectifier,” Proc. of 2025 37th
International Conference on Microelectronics, Dec.
2025

Yabutani, Nakamura, and Ito, “PAM4 Driver Circuit
with Two Stacked Stages in 0.18-um CMOS for
Electro-Absorption Modulators,” NOLTA 2025, Oct.
27-31, 2025.

[173]

[174]

[175]

[176]

[177]

[178]

[179]

[180]

[181]

Y. Asada, I. -H. Kwon, K. Takahashi, Y. -J. Choi, K.
Sawada and T. Noda, “Evaluation of Electrical Property
Changes in Odor-Sensitive Membranes upon Gas
Exposure for CMOS Odor Sensor Applications,” 2025
IEEE SENSORS, Vancouver, BC, Canada, 2025, Pp-
1-4, doi: 10.1109/SENSORS59705.2025.11330215.
T. Noda et al., “Fabrication and Functional Validation
of Insertable Sucrose Image Sensor for Monitoring of
Plant Photosynthetic Products,” 2025 IEEE SENSORS,
Vancouver, BC, Canada, 2025, pp. 1-4, doi: 10.1109/
SENSORS59705.2025.11330350.

Kenta Higuchi, Masato Goto, Junichiro Kadomoto,
Hidetsugu Irie, Position Estimation Method Using
Compact Magnetic Resonant Coupled Coils for
Shape-Changing User Interfaces, ACM International
Conference on Tangible, Embedded and Embodied
Interaction (TEI) 202643 H

Takuya Kasamura, Junichiro Kadomoto, Hidetsugu
Irie, Design of an Online Surface Code Decoder Using
Union-Find Algorithm, IEEE International Conference
on Computer Design (ICCD) 823-830 20254E11H
Junichiro Kadomoto, Werner Florian Samayoa, Prasoon
Ambalathankandy, Jan Erik R. Wichmann, Kentaro
Sano, Quantifying the Gap Between FPGA and ASIC
Implementations of a Surface Code Decoder, IEEE
International Conference on Quantum Computing
and Engineering (QCE) 202548 H

Ayumu Mitsumoto, Tetsuo Hironaka, “High-Speed
SIFT Descriptor Generation with 36 Small-Region
Division and Logic-Synthesis Evaluation,”SASIMI
2025 Proceedings, pp. 193-198, 2025.

Keita Noda, Keita Sugimoto, Hao San, Xueyan Bai,
Shogo Katayama, Dan Yao, Anna Kuwana, Zifei Xu,
Haruo Kobayashi, “Asynchronous Non-binary SAR
ADC Inspired by Hopfield Network,” 2025 IEEE
ISPACS 1-6 20254F 111

Ko Morishita, Hao San, Tatsuji Matsuura, Masao
Hotta, Asynchronous Cyclic Adc Using a Multistage
Zero-Crossing-Based Amplifier, 2025 IEEE ISPACS,
ppl-6, 20254 11H

Masahiro Fukuoka, Kazutoshi Nishio, Motoaki Hara,
Hiroyuki Ito, “Microwave-Band Oscillator Based
on Thin-Film Bulk Acoustic Resonator with Wide
Frequency Tunability for Atomic Clock Applications,”

2025 Photonics & Electromagnetics Research



Symposium - Fall (PIERS-Fall), (2025411 H4H)

[182] Masahiro Fukuoka, Kazutoshi Nishio, Motoaki Hara,
Hiroyuki Ito, “FBAR oscillator with wide-frequency
tuning employing single-sideband mixer for ultra-
miniaturized atomic clock,” 2025 IEEE International
Ultrasonics Symposium (TUS), (20254F9H18H)

[183] Masahiro Fukuoka, Motoaki Hara, Hiroyuki Ito,
“Observation of Coherent Population Trapping
Resonance using thin-Film Bulk Acoustic Resonator
Oscillator integrated with Single-sideband Mixer,”
Proceedings of the 7th URSI Asia-Pacific Radio Science
Conference — AP-RASC 2025 (202548 H)

[184] T. Yaguchi, Y. Shiotsu, and S. Sugahara, “Design and
performance of single-ended SRAM cell for near ener-
gy-minimum-point operation,” IEEE International
Meeting for Future of Electron Devices, Kansai
(IMFEDK 2025), Kyoto, Japan, November 13-14,
2025, paper P16.

(BNSE, AREF]

(11 /NBF Flwv, Bi% KK, Ex L3Py VLR

, A AR, Areb BEOREE, S W, R O

z, A MR, RN SER], IR BES, AR T

th, “AIZEA 505 % RO IRHHE S ) I VCO D

at” B EWOEE 42 ICD/CAS 224 - 25 FHif
F24%2025, 20254E12H .

2] AR G, R K, BH R, R W, UK
Prd, “EFHE S X9 LT O OVIR ARG A A
7z Fractional-N B AH [ HARIER 31T 28 ) - HEVE
R L — R 7 DffdTIc Ik sl B 1o
B8 LSIESVATLDT — 7 2y 72025, 2025
fESH.

B] fE M, ok K8, B Uik, 0K, BT
t, “Performance Optimization of On-Chip Spin-
Wave Detection Circuit based on System-Level

TEHOEG 42 LSLES ATLDY
— 73 av 72025, 20254E5H .

4] 5 BRE, BBE, UrITT L R, By
DNFLY VLR =, BIEETH, “Design of Power-
Efficient Dynamic Comparator with Auxiliary Stage
for Wide Input Common-Mode Range,” % T-[&#
WEE LSIES AT LD T — 73 2y 72025, 2025
fESH.

5] H %, ok B, A BT, o i) B,

“Design of Two-Stage Inductorless Noise Canceling

Simulations,” &

(10]

Low-Noise Amplifer Employing Active Feedforward
With Noise Reduction,” B HFHHEY4S LSIE
SARTLDT =7 2y 72025, 2025485 .

ik KN, Ex L FLy VLR —, it i85,
BRI, “ 2V A CMOS I EF D70 DT A
Ml & TNA ZET V7 FIEOMGY,” B
WIS LSIES ATLDT — 73 3y 772025, 2025
iEsH.

WHUHER, A7 e BORER, AR, SoxiE,

VAR Y F o 7 R
SEACLLRE A/D 2SR DR £ ST BTN

HoBE PR LSIEVATLDT — 7 3y 772025,
20254E5H.

KVG TEA, I IR, 520638 M, Sl #7,
“GEFHRARE Y v Ty 7T IERLEEREIC B S
L HE R SR 27 O TR R P 1 | T i o fEt,”
BAEBEREYE LSIESATFLDT— 2 ay T
2025, 20254E5H .

BRI &S], IR 35, AR B, (R siz, B
Ji G, ViR ROER, EH SR, “10MHz HF B ERR
RAZN AV RY Y Mgk~ 7~ AR CMOS
D SR a2 HIV 7212V-1.5W H i fg o oo
—%,” B EREEY S, SRS, LI
ESATLDT =0 av7, S23 463, 20254E5
H.

LI ), R HL GRS, D 7508, Bl SEH,
“4 N\JTRF JEHEMLAGEEZ B DC-DC vy —4IcE
17% Adaptive On-Time (AOT) filfHlo#Et,” IEICE
B2, 5B-2, 202549 .

SEEE U, VAR R, B S5, <oy r—P N
PRI 72 1SMHz 8BSV AT 1V 12000
51| Flying Capacitor Cross-Connected 237 N—4% D
2 EFEHOEE S A RS, C-12-18, 2026
H3H. FJH7 7274 ¢ Cadence, Mentor,

BRI &S], IR 352, WP B, (K siz, &
JE, P BORE, E SEHG, “1OMHz A7 EkR A
FN ARy ML 7 v A% w7z CMOS
R DI E 12V g DC-DCa v N—F D
Tl O BE” B EBEE S RAa RS,
C-12-19, 20264:3H .

i)l 2, Bl @S, R siz, R G, 7
JiE MUER, wrHb 3246, “Single-Stage Bipolar-Output
Heidn & AV 7224V A J124V/ — SV HiT#is B 2
YN=ZOIREL” BEREESS AR,
C-12-20, 202653 H .

xipuaddy '

169



xipuaddy !

170

(16]

% R, A sk, Eih SEth, “CMOSAID
WRFEARRR B 7 A /3% Fi\ > 72 58 422 SRS I 480M H 2 Bf
{FABREN RS2V A J2:1 Switched Capacitor 3
W= BEREESS RARE, C12-21,
202643 H .

ANKE OB, ZEE B, BT SEt, “30MHz B
4V A710.8V Hi/1 Flying-Capacitor Cross-Connected
Integrated Voltage Regulator {281} 2 KT R 7>
AZEM OB B HEHEEES RAORE,
C-12-22, 20264F3H.

KRG, (L R, O 7552, B =24k,
“4 NJIRF JEHEALFEFE DC-DCav " —41cEl) %
E 27 AMPPT filfllofat,” s sy
& A KRS, C12-23, 20265E3H .

O 7508, RHL FI6RSS, (Ll R, w2k,
“REJEBEAG A2 DC-DC 2y =2 ICBIF 5L
77 FESN AT RO, B EREE S
e K2y, C-12-24, 2026%:3H .

T. Noguchi and K. Takano, “Design of a 300-GHz-
Band Up-Conversion Mixer for Self-Heterodyne
Transceiver in 0.13-um SiGe BiCMOS,” 2nd
International Workshop on Global Research Initiative
for Wireless Technology (2nd IGROW), April 2025.

Y. Hirayama, S. Beppu, S. Hara, A. Kasamatsu, Y. Mita,
and K. Takano, “300-GHz Band Capacitor Modeling
with Passivity-Constrained Rational Polynomial
Approximation,” 2nd International Workshop on
Global Research Initiative for Wireless Technology
(2nd IGROW), April 2025.

BPOTRT, EEPARTR, “0.13 um SiGe BICMOS 2k
N7 ~TadLy - b7y =300 GHz
TYTAN—=Pav XY, LSIESATLDT —
73 av 72025, 20254F5H .

SR SR, BN EE, Bk ac, R, S AR
o, RS, HRER, ROt EAREE, A
PRI —, SEmnES, HHE, RIMEY-, HEHE,
“300GHz 4 7 = — A F 7 L A K5 H T2 X 5258
280GHz 47 100Gb/s fRE DILFE,” LSI & AT LD
7 —273av772025, 2025451 .

RAE, @B 805, “BEEIC L5977 7
IWYHIME SR P Ra Y O HEN AL, & EHR
WG AR SE 2, 202548 H .

Taiga Noguchi, Kyoya Takano, “A 47 GHz
Bandwidth LO Split Up Conversion Mixer for 300
GHz Self Heterodyne Transceivers in 0.13 pm SiGe

(24]

(26]

BiCMOS,” HFEHHEAR VA LT 4 RS &
SEL v RY Ly 2 3rd IGROW, Sep. 9, 2025.
SEER, EEFETR, “SiGe BICMOS % JH\>72300
GHz HHEHME S 2 B R —A RNy 7 7 57 A
BTN =Yav XY, B EREEY
VP A LT 4 RKE, 2025429H .
IFAKAL, iB—$#%, LYU SHUXIN, 7R, “
A 7mniy MIERT 20N X 5451k - 5
RS I 2 = 2 — 1B 74 v 2 [ DB,
LSIE S AT LDT — 7> a2y 72025, 2025.5.13.
LM, BPORR, LYU SHUXIN, 757, “f
WIS & B BR B 2 A5 L 7 3 X SR m Ry M =
2— BTy 7 EERRIBEDFHFE,” LSIE S AT A
DI —73 272025, 2025.5.13.
LYU SHUXIN, #Eigte, ilf—3#%, 1M, &k
HER , NACKR, ZERERE, “MEMS <A 27anaRy b
ICHLETIRE RS ) a v TN ADBIE,” TL 7 be
S ARFIEELT AT Iy 77 792025 FBEEER
=NV 2= avE2025T7hTIv I T I,
2025.6.4.
QI YIMING, fAKA, LYU SHUXIN, 75,
“BHwA7aaRy MRS 2R X A5
1k - GRS e = 2 — L 74 v 7 [hli,”
d.lab-VDEC 74 F—R7 4 —7.12025, 2025.9.26.
W, R s, B, Rk, Lyu
SHUXIN, Zjgfdt, “Pu4ra Ry oI
CFTAETINCHE G L= a—uEN T4y
[AIEEOME,” 7R (6olnl) HAKYEHLIT.
AT S, 2025.12.4.
QI YIMING, RAKAI, LYU SHUXIN, 75,
SRk B~ raaRy NHOBEBAI A EEZR
Za—BENT74y 7RO, S7EE (5
69Mn]) HAKA-BE TR eA e 2, 2025.12.4.
e WR5E, B MR, JiEMES), LYU SHUXIN, 7
BE i, “ERNEAL2BEA L2 —uE
W74y 7O R BRI 216" A7
EEE (BF6oln) HAKZZBE T AR A s 2,
2025.12.4.
e, BIIR, LYU SHUXIN, 757, “ AT
A7 A I XD BREN 27 MRy 2l
5= a—uE)L 71y 7 EEOERUICTd 25T,
A7 (FE69MR]) HAKAE B T 2f 5 /i s
£x,2025.12.4.
e Etat A, (LR AIE, LYU SHUXIN, 7Rk, “~
A7uaRy MIEW T2 RHORBELR L 7



(41]

(42]

i v Y O RIRITIRES IO 286 4R
7R (BE6ol]) HAKSAH LA r it s,
2025.12.4.

o, R st B, e sk, LYu
SHUXIN, 75k, “BNiEs 7" 2870 Cog < fb
Hlicma—aeL 74y Z7REEORE,” EXY S
BTMEEIIZEL, 2025.12.5.

PeBPBEEL, il—$%, NACKAL, LYU SHUXIN, 7
M, ORISR U T IR - BERITIE TR 2 =
2—RELT7 4y 7 EEREE O, F310R &
TIEHOEE PR S SRR,
2026.3.7.

DA, LA, LYU SHUXIN, 7R, “f
HEEBIL 727y Miin Ry FHOZEMEE T
N L Te = 2 —0®L 74y 7 ERE R OB E,”
H31n] & EBORE AR R AU A 2
e, 2026.3.7.

il—%4, PSP, MACKAL, LYU SHUXIN, 7
T, “OCRE OB B Z A R e = 2 — 1BV 7
4w 7 A ORBET,” 20264 TS BOEE E 2R
HKRE, 2026.3.12.

SBIRHR, ZHHAT, YU SHUXIN, 72, “32
AT TV 2R B L 7 AN K A B Eh 2 i L 7
Sy MHaRy M= 2— 0B 71 v 7RO ER
fLixn4 28, A7 (GBeoll) HAKY:
P A ER AR 2%, 2025.12.4.

PP HE, MR BB, L F RGN R
LLe 78 Dkt 20264 HCEE 2R
BRE (C-12-14), 20265E3H .

Pk B, N R, CARFE BN/ T AR AR
# ) PTAT Ji & 4z > 0 [H] &, 20264 76 11 il
SO RS (C12-29), 20265E3H .

LR S, /A MR, BRI B E IS ) 724K
THE ) 7 BER IR AN#E,” 202645 8115 Hod
fEaRaRe (C-12-28), 20264E3H.
WO, IMMMR, “BE/HE7 77— avmld
VCOADC DRI E & /iMb,” fLiAAEL e =y b7
— 218 T 57— 2> 3y 7 ETNET2026, 20264F3
H.

WIHANE, PR EH, A, “ BT X
tavz AR R oL — F S OB
PR, 132845, vol. 125, no. 231, SCE2025-9,
pp. 15-17, 20254114

P, B A, BHE AR, BT T
At vz o EEREEA/D 22k o G

[51]

20264 BB 73 0] i F W B o7 2 A5 3= 4 Al
[17p-W8E_308-7], 20264F:3H

HEHEAN, KEfefl, gk —, ARz, ‘K
B MREE S > 7 R D43 BB 7 — % 7 7 F
YIS VN AT =7 ADC CMOS A A=
Lo, MR A T 7R B , vol. 50,
no. 14, IST2026-12, pp. 7-12, 202653 .

AR, KT, “7meyyDALUICKHT 26470
JVERIETAR,” 202585 - EMBIR AL
KEBHA RS, 20254E9H.

WEH, KA, “FPGADKFEHRIANIHERIZET 2
HEZ LT AR,” 202585, - H#BRES L
INSZEB AR, 11-1A-06, 20254E9H .

R, KT, “RISC-V 7Rt yHicBIr2aaL~
IARHBIELELT A N DR ZIEREHT,” 5574535, vol.
125, no. 262, DC2025-57, pp. 42-47, 20254F12
H.

W, KT, “FPGADRFEFHEEIRICE T 5251k
RAIDT-DDEHETAR,” {5515, vol. 125, no.
278, DC2025-105, pp. 24-29, 20254:12H.
FH 3225, BIR 2%, “PTAT BH LMD
NA T AR OWTD—EEE,) BRYE
EERE

ANER, FE it BIR 2220, I T,
W 5, 5 A, HE R, A5 Jis, “2A0
BEAREGE K E W7 PN = AT LD AT
LIz 7 Mast,” iEE]

Amine CAVE, Emu MURATA, Shuya ISAWA,
Kawori SEKINE, Kazuyuki WADA, “Design and

=111

1 2

Evaluation of an Ultra-Compact Sensor Platform for
Tennis Swing Analysis,” FE5XE2 BT RIS
(ECT-25-049) .

HE Jacky, KUSANO Keisuke, MIZUSHINA
Masaki, OGATA Atsuhiro, SEKINE Kawori, WADA
Kazuyuki, “Thermal Analysis and Performance
Optimization of Analog MAC Circuits for Photonic
Reservoir Systems using 65nm CMOS technology,”
B S EgsEe (ECT-25-059) .

SN IR BR, ARIEE SR, BIAR 222D, A A
T BRI i, 288 B, Sl $hER, B pf
Jv, M FRR, S B, “FE Oz HIY
& L7 L AHE IR I L 5 2F v o fo Ll fE#E
BRI AT LORH,” A2 Bl S
(ECT-26-008)

Shuya Isawa, Emu Murata, Kawori Sekine, Kazuyuki

xipuaddy '

171



xipuaddy !

172

(62]

[64]

Wada, Francois Rivet, Hervé Lapuyade, Yann Deval,
“Design of a Voltage Reference Circuit Considering
Overdrive Voltage of MOSFET,” #4%%4> 6 1[0l
e

WABE, BR2Z2D, MIEAT, HE, S
ot SRR, K, “Layout of the Optical
Reservoir Chip with Photodiode,” #5274y 1l
#Htgisr, ECT-25-057

AKGAERSE, A0, B Y, RIHAIT, i
B, AFRATEESR, HEFHAR, LAY, OB — R
TLIHS TIA LRSI R A D 15 71t (Single-
chip integration of current-input multiply-accumulate

circuits for optoelectronic reservoir systems),” HE57:

2 WY, ECT-25-062

R, HEIL, 1Ny 7 7 DI ADIT v F IR
IC5Z 5B OB, (B0, DC, 20264E2H .
Ogulcan Asik, Ji Wu and Kazuteru Namba, “Selective
Parity Protection for Resilient Low-Voltage SRAM in
Quantized Neural Networks,” FTCH754r, 20264
1H.

AT R, R R, “REEES L2 R o7
RS-DICED#E},” {55, DC, 20254 12H.
Song Wang and Kazuteru Namba, “A Delay-
Element-Based Latch for Flip-Flops with Recovery
from Double-Node Upsets and Tolerance to Soft
Errors Around Clock Edges,” #1187 s 27— (%
EDNEARDIIEHAIR) iR ey, 2025.
AN, BME—, X, TAIFy 7icks
T SN 9 2 BAR B AT o FH AR 5
S22 HABAE A P tTaii 2y (TSJ2025) TA
5, S4B1, p68, 2025/09/24

C. Zhang, R. Tang, M. Okano, K. Toprasertpong, S.
Takagi, and M. Takenaka, “High saturation current
and high speed 4-port evanescently coupled wave-
guide Ge-on-Si photodetector,” F£f 6]l i A B2
RFANERE 2, 9p-N202-4, #ikilE, 2025
9H7-10H.

J. Pan, H. Sakumoto, T. Akazawa, K. Toprasertpong,
S. Takagi, and M. Takenaka, “SiN-rib InP membrane
waveguide with a low-loss taper structure,” FEE 86|
JE PP KT AT 220, 8p-N202-5, 4
Wk, 2025429H7-10H.

INAMEORER, IR, 'r 7L RATT77Y, 77
7VTUv 7, b=7 79 —=bRY AT Tav b, A
i 8, THREEERY vy 72495 InGaAs MSM

[67]

TISZ AR SUEE IS~ DERE ), TEE8oREHY
Pep PRI AT 2 g, 9p-N202-5, 442,
20254£9H7-10H
AR, EY vy I77v 748, b=77%
—tRY ATav b, wARE, bR, M-V
TG AR RIS & 7 MOSCAP B2 A 71
V7T ), TEESemS Y E
a2, 9p-N202-1, #ifiks, 20254E9H7-10
H (fAfraE)
Preege, A, WilE, =799 —tRY A
STy, EAE -, TRFEEARI T =L
Dl a= bk Aol REROREY ), TE
TIHREE S 20265 A Ky, CI-1-02,
W, 20264E3H9-13H (fARF#EEH).
Y. Wang, X. Gao, O. Makoto, K. Toprasertpong, S.
Takagi, M. Takenaka, “Fabrication of ITO TFTs for
driving thermo-optic phase shifters on Si photonics
platform,” T 5573 [A]Ii5 I B 2 2 75 2 22 Al i i
221, 17p-WL2_401-13, Hx{, 20264E3H15-18H.
W. Dai, Z. Liu, H. Matsukawa, K. Toprasertpong,
and M. Takenaka, “Pockels effect in Hf0.57r0.502
integrated silicon nitride waveguides,” 73[R
VB R R AT 220, 182-WL2_401-8,
A{, 2026%E3H15-18H.
RN, b=7"F% bRy ATk, EARE
—, T, DL V72N - ARG - A
W2x22 ) av A7 OikGEr L SR, TH73M5
Y ER ERZ oA Ai 2 g, 17p-WL2_401-1,
Hnt, 202643H15-18H (fAfFa#E) .
AR, BRI, R, TCEPSEOREE, ML
&, FEER, F—77% =Ry ATl
LS —, 1T, TGe2Sb2Te3S2 Yo fE A F %%
JHOGZAER 7B AR —2 1x2 2 ay MZL A Ay
F 1, TEE73MNGHY B B/ TR AN R 2,
18a-WL2_401-5, B&{, 202653H15-18H,
REERER, R, HIWE, R, RHESE,
F=T7F% =Ry ATy, BARE—, 1T,
MI-V/Si A7)y F MOS BDEAHS 74 %2 1l
WARIEEE ) - mEOEAA v Ty, TEE73RIGH
VI SE B/ Z AR 220, 17p-WL2_401-14,
HHT, 20264E3H15-18H.
FSEL AR RBANC AT 72 P-HCNM 12X %75
VR T e E Ml D FEAE , NS A, e & R T5
A7 BE HAR AR T oA BB AT s & 20254F
12H4H



(81]

(84]

ISWVABIN—= R 27 A A= 2a—avET A2
WAL~y 7 D 7 s D2 8 g
(X, LA, {4 ARTT R L
WFgE4x 20254E12H5H

R R AR CHEI /AT g2 P-HCNM - 7e iy 777
4=V Ry b= DT Fu s Rk E B R L R
BRI RG — R DO—BEEt, KiHsE, FfiaRT7
i e 2 20254E12H5H

IPONVATIN—=R ) 27 hHA A= 2a—a vV ET)L% Hv
el T — 8 ORI AT RE 2 74 L # SRR
o —MEr, SRR, e ARTT TR
Ji2x 2025%E12H5H

Return-on-Investment Battery Charger Charge Pumps
Driven by Reduced-Amplitude Clock for Reduction in
the Minimum Input Voltage for Energy Harvesting,
Shufan Liu, Toru Tanzawa, IEICE General Conference
2026431

Temperature Compensation Design for Multiply-
and-Accumulate Operations in Analog Computing
In-Memory, Li Gengyuan, Toru Tanzawa, IEICE
General Conference 202643 H

Hierarchical Bit-Line Sensing Scheme for Advanced 3D
NAND Flash LUO, Mao-Fong, Toru Tanzawa, IEICE
General Conference 202643 H

B Az, ZNATRE HDR AL CMOS A X — Y2 412
A3 7-4T-DCG Large-Small Multiple-PD EATTERD)
BT, IST, 20264F3F]

VIR A, 3BERE R T2 o U 52 2 FH O 7
HDRFiAH L ORGET, IEICE faa K4y, 2026453
H

AL i, 220ty PR R Z i T EE 2 CMOS
AR = 2 v FI 1A 7o 3 1 o BET,
IEICE #& ¢ K2x, 20264F3H

Y tl, LOFIC B CMOS A A — P I} 75
Figae A LIRS OGS, ICD CAS “24: « #7F
Wgis, 20254121

IA A, 3B R T > > v LRI 36 %2 O 7 i
HDR G L OGRS, MRS A 71 742 4K
K%, 20254E8H

AR A, 2751y PR 2 i rTREZ CMOS
AR=T 2 MROWGS, IST, 2025461
B, Bl A A— TR I P LA L
TEREZ fifi 2 212 K LI A/ D 2R DB, LSI
ESARTLDT =7 av 7, 2025451

BA A, AX—Y L Y OMETLANERLETY

(88]

SNATHE R % A A b 7GR BB OBGET
LSIES AT DT =2 av 7, 2025451

W, W, 05, B, “FPGAR—2 D #
Ethernet MACHIIF LA 7V S HIE S AT LD HE
2 &R, 1 WOBAS 2 BT R
RECONF2025-87, 20254F12H

B4, LS, FEAM, B, “FHiiA— Rz w7
KA MBS — 5 OBHFE,” B E s E:
S e . RECONF2025-125, 20264F1H
L, B4, “ALICE FoCal JHgeAHL ASIC Fifk
Al 272, B BOEE A2 BANIER
CPSY2025-56, 202643 H .

Cui Shuyuan, UKD, EH Z, ARi#EE, “2
3k 7YV VA HGIGETTIRAL I XY v 7 1Y
s DR, 20254 FE I BOl S ¥ 2/ A7
4 K%, C-8-09, 20254:9H

Cui Shuyuan, & 72, KHiFRE, “=Pak 7V
Bz AT TS 7 A P ) v 7 BRSO S %>
v — FgtTE KO MR, S aGE
2EAIIZER S (BiZE L7 ta =2 ZSCE),
SCE2025-16, 202651 H

R, A, WABE, “Hybrid Simulation-
Emulation Framework for Comprehensive Processor-
Scale Set Injection,” THEHAUEL DAY VYR
I, 202548 H .

FHRRE, FAREE, “EMNEBIRES — 7 2D
AU 7 Ry ERE R T, S
Blp DAY Y RY T L, 20254E8 ]

NEUZE, PalifpeE, T4 B —F MOSFET %2 H]
W) av 74 b= A - | Uy VERIRE
oGt T HREEESRERS,
C-3_C-4-55, 20264E3H13H

SRR, JHJEZ, )1, Moataz Eiss, Kfif
FE, EILME, REBEAE, TrhEAn], TR
FEBR 1 a-Si 2RI LN S8 3 s> e A 1
DG ETEREEARRARE, C4-
41, 20264F3H12H

N, s, AR, midia By, (b
iR, BERE DRSS LS 74 =y
TGS R 8RO 100 Gbaud B)E S , AP HL: 4
K2R 2, 92-N202-9, 20254E9H9H
Chenyu Zhao, Yuzuki Morikawa, Hiroshi Tsutsui,
Takeo Ohgane, “Design of a Streaming-Based Resource-
Efficient Mel Filter Bank Architecture for Real-Time
Mel Spectrum Extraction on FPGA,” IEICE Society

xipuaddy '

173



xipuaddy !

174

[99]

[100]

[101]

[102]

(103]

[104]

[105]

(106]

[107]

(108]

Conference, p. 118, A-14-15, Sep. 2025.

F, H, “IoT Xy Y754 ADHEREHAIR
IZIAF 72 Arduino-FPGA W d#I (7 L —L7—2D
AREt L9 EERCEE S B3R WAL
e b2 tETE RS, 8, 202653,

LoKyE, ESNERML, hARACER, BRI, EHH
LR, wiEE, W2, B,
S, ZHER, (NS E>TRECRET)
Jehii CMOS-MEMS £¢fiffs — X ZHHAr, FHifl:
PV RYTIAL2025, 2025.08,

sHZCE, TRTE, 2K, ERIESE, =
FHHEER, T2 A FE A9 —12k 5 ADCLA
MEMS 2R VP R—ava—F4v7 ), 420
Tevy - v 7ues v EGHY AT L) VRS
A, 2025.11,

Lok, ZHERS, UNETLERGEZ AT 510
WEXE~A 7027 — ), a2l Tevy - <47
el VEBHY AT L) Y VRYTL, 2025.11,
HJIERS, 2K, HRTE, ZH&EE,
Y3, TERERMEZ2 R DE I 7 I A e =y 7
7A T T8, Hah Tery - w4 ruey
VEIBHT AT L) Y URSTL, 202511,
G, 2K, AT, IR, iR
TE, LEME, ZHEE, Ty 7HMEEA Y
&% v A% H71216GHz s Ru P AV E AR O
FaT N2y FEICKBEE,, Hel Ty
YA VEIBHY AT L) Y VRY YL,
2025.11,

WHET T, R AR, KHBL, HHEHE, =
SRR, Ty b & AA— METEEZ VW7 m 7 AR
7 MR/ MiED-E T ue A, HalE Tev
A7 VEIBHY AT L) Y VRYTL,
2025.11,

LRI, KB, Gilgueng Hwang, HT
B, MEEY, =HEE, THER T 2IREINE
P53 TR DI A & D B ey T G LA,
HHaln Ty - wAfr7ues VEGHY AT L)
SURYTIL, 202511,

AKREFT, EAREM, KHEW, ZHER, >
VAV D XeF2) ) — ALy F v 7L — MR
D7D T A MGG, a2l ey - <47
oL VEBHY AT L) Y VRYTL, 2025.11,
Anne-Claire Eiler, Ayako Mizushima, Junichi Sugita,
Katsuhito Fujiu, Yoshio Mita, and Agnes Tixier-Mita,

“Reseau d’electrodes semi-transparentes pour etudier

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

les cellules cardiaques,” Journees Francophones de la
Recherche 2025 (JFR 2025) - Sciencescope, Dec. 2025.
Pierre Averseng, Shun Yasunaga, and Yoshio Mita,
“Dynamic study of bistable MEMS buckling beam,”
Journees Francophones de la Recherche 2025 (JFR
2025) - Sciencescope, Dec. 2025.

Anne-Claire Eiler, Ayako Mizushima, Junichi Sugita,
Katsuhito Fujiu, Yoshio Mita, and Agnes Tixier-Mita,
“Recent advancements on SOIPIX CMOS-Post-
Process and Applications,” SOIPIXiE A A —3 v
78422025, 2025.12.

FEE %, ) FEE], WS BREE N CEfEY %
B3 W 7 1y DARE I AT 72741
2 [l DR HRACKRES,” H WAL B2 2 F 2
(SLDM), vol. 2025-SLDM-209, no. 14, pp.- 1-2,
20254E11H

WRREER, TR, @7y > 7= AD
LA BT B AR DAC ORZERAT,” 20254
B (B76MH]) FEA - FEHBEE A S E SR A
K2, 20254E10H

MACE, FHHEEE, “FM 7042 E L7 FM
Al OARFEIEALOBG,” 2025¢EF (B576[n))
A AR A ESCE A RS, 202548
104

IAHESE, TR, “SiA—L#ETFERVtY
T 7 3l e B A0, T
fEEEMPIBITEHMRER, LSIESATLD
7= av7, 202545H

HRE, AR, “0.18um-CMOS 7ut 2%
W TR F =N = RAT VT BN TOE] 2
T L 7B R I AD 22 8 D s 34 L,” T
THAREE A ERNEIIREMZAS, LS
ATLDT =7 av7, 202545H

21, B —, SRS a2 v
7o RTL AlRAE RIS IO B 2 T A ML
FEFEORRE,” HMALH 2 5588 42 [ K 2
TR SCEE , 6K-08, Mar. (2026) .

WIS, f RS, I PH, PRR S, 0
BE, R, ST — S iE D7D =
KOG E LS G S TSV S 2815 /7 R F-v 7
aat,” B IEREE A VISIERGH At i =
(VLD), 744 >4 72025 -VLSIZZEFOH L\
K-, (3245, vol. 125, no. 260, VLD2025-27,
pp- 58-63, 20254:12H.

B A, ORI, EEZE, AR M, “SaF

%



[119]

[120]

[121]

[122]

[123]

[124]

[125]

VAR =T T R G AR RGO
B B EWRE A ICDIES, (580,
vol. 125, no. 249, ICD2025-36, pp. 48-53, 20254F
11H.

IR A, R, E0 B, ARK M, “2a
F AR = w7 IR & OISR G O
ot B EEE A ICDIE S, LSIET AT
LD =7 av 72025, RAY—FE (FEF
5 4E15), 20254E5H.

&, TE OB, A, RE KRR,
WG F28, hil Bows, BrE R4S, ik
B B, b i, “HEE % # SR RE 2 Wrap
Around Electrode DESLE In Vivo ZAi,” 25 86[HI)E
JHYIBR K ZR AT 2%, p. 12-077, 20254F9
H

W £E, & —&, A M, RE fgREs,
R 2k, Hh i, SRRSO UCND s
7 —7Dron UV F/AY TV 57
P LR ARl S/ A AOL G i (5 S
8ol Y HR 2F > TR AT &, p. 12-078,
20254F9H

A vk, b &, Kz KRS, M 5L
BB, M i, VA L T R e A
{2 W Tentacle-Type i #ffE 70 — 7 DHHIFE,”
860 P B 2 TR ZR A AT G 2, p. 12-079,
20254F9H

i A, B WL, $ K FJA, Thianmontri
Pattaramon, f ks 25, &L WEHE], FHF #, “d
AR e A I AR A VS Sy S §730))
BAYE - LPEN PPGAE 5 D 73 BRI -, 20254F 81
RGP A T4 K2, p. 35, 2025%:9H
DUAN YUQI, Nakamura Kohei, Kataura Aoi,

h" *EE

R

Suzuki Akihiro, Thianmontri Pattaramon, Fukushima
Takafumi, Kiyoyama Koji, Tanaka Tetsu, “Development
of A 3D-Stacked Artificial Retinal Chip with Object
Detection of Interest and Icon Stimulation (ODIS) for
Significantly Reducing Power Consumption,” 20254F
TEHORG A2 A T7 4 K4, p. 36, 20254F
9H
Yuqi Duan, Aoi Kataura, Akihiro Suzuki, Ryotaro
Kawashima, Kotaro Torazawa, Pattaramon
Thianmontri, Yukino Sakurai, Takafumi Fukushima,
Koji Kiyoyama and Tetsu Tanaka, “A 3D-Stacked
Artificial Retinal Chip with CNN-Based Object

Recognition,” 20264F & T HGE S A RO RS

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

p. 40, 202643 H
NS VERBE, R 25, B WBL, pRE HOKE,
#5K E)A, Thianmontri Pattaramon, B &Y,
i B, v vEE], H L, Ty P AT
sr—3 avIZ[liF 73D SNN Fv 7DOBH%E,” 2026
EETEREEASRARE, p. 11, 20264:3H
R A, B, geR EIR, IS BRI, R
¥ By, Thianmontri Pattaramon, B F )Y,
R Bk, WL YR, HAR G PR R
M a—2r2s v vy —7 24 ADBHFE - ke
WPPG >4 7% 7R G -, 202643
FIEHEE PSR A KE, p. 67, 20264E3H
&, T BeE, Al v, mE EE A
L e, Br2E HRZE, gk afl, W Sk, |
A, “HIEZ SR TR AT RE 7% Wrap Around
Electrode @ In Vivo #¥:Ailli,” 2573 BSR4
oA 2y p. 12-193, 20264E3H
W B8, &, A e, s S, Heb
A, PR EB R AT AR S GAS # UCNP fifie 7
O—7DIdDIV—TA TN T 7D EAEEL”
73RN YL A SRR AREE 2, p. 12-432,
20264:3H
A MR L A, W RS, R B, H
filt, “vA47vL v A%HTHUCNPY—MIBITS
Ly ZE o meEfl,” S73RI Y AT
SRR S, p. 12-399, 20264E3H
R R, TN, ST RSC (BIILESR)
Mg ks By e v O SRS AR AL 1Y
THME , a2l Tevy - g 7aes VB
S ATL, PRI
RER, Il SEA, “HKiR B EIC 81 5 MOSFET
Y — 27 i O EFAMH RIE% O B (ESLEE,” 2025
AR AR R R Bl o R R SR R AR T 2
EINZEH, KEE, RO, A)IEE, K
ek, “IREFHIREICHVW2E X6 OEREE
L7/ v F 745 D—HREE,” 202545 B 8 {7 15 i
WG AR TN AR e - Gl R
C-06, Sep. 2025,
SR, K&, WS, AIITEE, iEK
WEcE, “ PREGHIRIEC 2 B Z S 572
DDLUV 7 MR, 20254 LB G HUEE
RNMSTEBAA ey - GRS, C-05,
Sep. 2025,
FEARHR, /AuiiEZE, I, SSARASNE, O
gz, “HEMOS N7 7 %12 X% Push-Push F R4

xipuaddy '

175



xipuaddy !

176

[136]

(137]

(138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[140]

ORFPERET,” 2025 4EEE (5 76ln]) AEA - TR
B AT ESRE AR S, R25-12-09, (IR
% 20254E1025H .

FEABM, /EZ, S, SARINE, O
{2, “Push-Push FIRE5D FTR LHE{EE— I
T A7 2025 AR PRV YA T4
K& C-12-04, FIIRY:, 20254F9H10H.
BRI, o HE, /JWR #, Hi#Ez
FERRBE S A & 2 IR SR O sl ﬁﬁxiﬁ
o TRENE,” zozsﬁE i FEREEY &Y
ARZ, WK, 20254E9H

mE, B, W, BYE, B, ORE, “CMOS 7
ntx%ﬁﬁb‘f’}iﬁﬁﬂ%ﬁf&ﬁ”/“—xl\ﬁ%%"%@*ﬁ
af,” 202648 T AEE F 2GRS, B-8-19,
Mar., 2026.

HRFE, T, W, B, B, RAE, “CMOS 7
FaZEBRIEHDOTHD L S ERME MBI 2
fEat,” 20264 F 8 T HUEE F iR ARz

23, Mar., 2026.

FpL, B W, BEET, S, KRR, “LVDS 23y
7 7 DR K2 7 3y 7 710 K 2064 E
SOAEIUICBIT BB 20264 & 115 #oE
B A KR, B-8-20, Mar, 2026.
Yu Arima and Tsutomu Yoshimura, “ Investigation
of Fast Locking in Overclocking Fractional-N PLL,”
International Meeting for Future of Electron Devices,
Kansai IMFEDK), Poster & Short Presentation P11,
13-14 November 2025, Kyoto Japan.

PR, B, HN, “Ta—T4 2B EL R
TANZICE DO A N =5 DEGEE” 57
. WPT2025-26, vol.125, no.193, p.22—24, Dec.
2025.

BIH, 9y, BN, AR & 2 PR I A
By FTL—TrTF, 7 3 EER SRW2025-154,
vol.125, no.209, p.163—168, Nov. 2025.

B, ~Y, HR, “EFAE 12 o7 PR -
E— AP TRE Sy FTLA T YT, T B
#t AP2025-154, vol.125, no.209, p.163—168, Nov.
2025.

LA, SR, s E0ERt, KHE, “Fy
FWICTF T ey =PV AT LB B E
B ol —varyFEOWR,” T EHEES
DPEERE, vol. 125, no. 41, EMCJ2025-14, pp.
31-34, 2025.5.30. EMCJ %24 (i#E)

RANIFET, FTHAR, 500 i th, KHE,

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

‘BT Y 7HI O ) 2V R A R
FVEEE” B EAGEIE A 2 B L vol. 125,
no. 102, HWS2025-18, pp. 81-85, 2025.7.7 H=—
X 2749 3Ivh
R, RS, FIAE, sy, =
AHFE], /KHE, Lang Lin, Norman Chang, “}:E
Ty 7 OPFBE I Bl § 28 S 2L —a
> Offat,” IEICE-ICD + SDM / ITE-IST 8 Hiff %2
£3,2025.8.8.
R, R A BT, SAJs i ot , PR, 9
A—  JIAHE—, KHE, “7Vy7F v 7DEX
N7 AN L 270 P8V B D
FEAf,” 522 EGHR, vol. 125, no. 249, ICD2025-35,
pp. 45-47, 2025.11.14. ICD ffiZe 4
RS, MR, KHE, fi, “ML-EMFL: A
Machine Learning-Driven Pre-Silicon Electromagnetic
Fault Injection Security Evaluation for Robust IC
Design (from HOST 2025),” 20264E7E
FRAEARE, Al-4-01, 2026.3.13
RS-, RANIBET, ARG, FTHAIE,
PR —, IS —, KHE, “7Yy 75y 7HIi
FRIE AN & 2 SR M R AL B 0 3T, 2026
EEFERREERRA RS, C-12-57, p. %4,
2026.3.13.
YeHPEAR, Sunbin Hwang, Anlan Chen, Ki-woong
Park, Xingyu Huang, SR sk, “PAMRES, il
S, PORRESL, JHRITTIR, AMKIERR, TTEL
77 A+ Lt InGaOx I X 5T/ ¥ — Py
BURE 7P R% ), JEHIYIBIAE 2 KR A AT G
£, 9a-5203-3, 20254F9HIHFEHE.
PWHPEAR, Anlan Chen, Ki-woong Park, Xingyu
Park, SRR, FAMZER, Sunbin Hwang, Fiff
SRR, RRlEE, SHRTIE, ADRIER, TERW
fEm bIC X 2258, InGaOx 2 iV 727 — b A —)L
77V Ry — MRLYEEAR FET ), G
BRI 2, 92-5203-4, ZIRAZE,
202549 HIHFE L.
Sunghun Kim, Sun Hong Choi, Kota Sakai, Takuya

o=

Saraya, Toshiro Hiramoto, and Masaharu Kobayashi,
“ALD-Based sn-Doped InGaZNO with Reliability
Y PR AR K TR AT R £

9a-n105-8, ZIAKY:, 20254E9H9H
Yaoping Xiao, Yuxuan Wang, Xiaoran Mei, Tomoko

Enhancement,”

Mizutani, Takuya Saraya, Toshiro Hiramoto, and

Masaharu Kobayashi, “Reinvestigation on Subthreshold



[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

Swing of Gate-All-Around Nanosheet FETs in
Quantum Limit for Voltage Scaling,” 15a-M_124-5,
ISP B A BT A R 2, KR, 20264F3
HisH¥E#.

Yuxuan Wang, Yaoping Xiao, Jinhyun Chun,
Xiaoran Mei, Takuya Saraya, Toshiro Hiramoto, and
Masaharu Kobayashi, “Study on Design-Technology
Co-Optimization for Complementary FET Logic,”
15a-M_124-10, JGHIYIBE A BT ANGE S, R
i, 202643 H15 HFE .

Xiaoran Mei, Yaoping Xiao, Takuya Saraya, Toshiro
Hiramoto, and Masaharu Kobayashi, “Design—
Technology Co-Optimization (DTCO) for
Inner-Spacer Length Design in Nanosheet Standard
Cells Using a Pseudo Logic-Block Gauge,” 15a-M_124-
11, WYL R Z A 2, ORI, 2026
E3HISHAER.

Pandy Chitra and Masaharu Kobayashi, “Thickness-
Dependent Band Structure of In203 and Ga-Doped
In203 Nanosheets: A First-Principles Study,” 15a-
§4_202-5, GV BE A R BT AMEE S, R
1, 202643 H15HFE% .

Xingyu Huang, Kota Sakai, Anlan Chen, Takanori
Takahashi, Mutsunori Uenuma, Yukiharu Uraoka,
Takuya Saraya, Toshiro Hiramoto, and Masaharu
Kobayashi, “Study On the Statistical Variability of
High-Performance Crystalline InGaOx Nanosheet
Oxide Semiconductor FETs,” 18p-S2_203-2, v;EL Y
Bl AN 2, KB, 20264F3 H18H 5
.

AFFAE, ARIETR, T84 TFT 2w
7z BSPDN I} %)% DC-DC a2y 3 — 212
ZfF%8, , 18p-S2_203-3, LW E BT A1l
A 2, KR, 20265E3 H18HTES .

ISR, S, SR BREEICE T2 CMOS
[EEEDPERE ST, ” DA S~ R 42025, pp.64-69,
Aug., 2025

Y. Zhang, R. Liu, N. Misawa, C. Matsui, K. Takeuchi,
“Wide-Range Power-Efficient Readout for Analog CIM
Using Low-MAC-Aware Quantization,” ZE8elnlinH
YIBR A TRF AN ZY, 202549 H, 9a-N106-4.
Feir vk, R RS, PTE i, B HON, T
AT, KH =, )1 5 “mE D m
I SRR 7Ty 7 NSRS B 0] B 5
CMOS i feA A= 24 ” WHRTERA TS 75

[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

20254E KT K 4, 2025.12.19. BRIEZRAKY: K
I S PV

WO A, R RIS, 4TI WA, 20K B, &
AN, HEET, K 3, fE11 ik IR
DA LEIEIC KD S Sy 7L v om ERE 2
B AR A R =0 7 TN 27 IR IE R A
TA TR 2025 AR, 2025.12.19. BHER
BRY R EFvI8R.

Arphorn Promking, Yoshinori Sunaga, Yasumi Ohta,
Ryoma Okada, Hiroyuki Tashiro, Jun Ohta, Kiyotaka
Sasagawa “Lens-Free CMOS Microimaging Device
with Diffractor Pattern for Improving Fluorescence
Imaging” 2025%F 55 86 [0l B A 2 Bk Z= -l i
i, 2025.9.7. IR REAF v /8 A,

e &R, s BRRE, R RS, R 35, 811
Wik “ N LB T34 203D FERUC T 72 P
R 7L 7GR OB ISP BLA:
SPHVESCER 20254F FE BRI 2%, 2025.6.3. FE
SRR AT B8 —.

W RS, B G, R S, 20K B,
A PO, B T, KM 3, i1 6k A
RERREA X =2 7734 2D IEW e A LB E
(8 - AN /A PO [ I SR WG £ 7/ B 5 ]
SCHR 20254 FE SR 1INIEE 2, 2025.6.3. FEAEEIN
AT Bty —.

EERG A, REIT - AR ES) CMOS OTA,”
5529 1n] 5o 2 RS BSOS R &
pp-3-6, 20264E3H .

i, AR, DU, “BEL S EE RO SRR
\S3E9 % BIST FI7A b8 — 2 A RIS DT,
IR FTCHIZE 2 FE ks, 202547 H.

I, BREE, VA, AT, “RERRIRRE T ICTHID
RO AR E R 21T N7 ) 2F v @Gt
A BT - B R A VU SR AR 25
AR, UM, i, “TDCAHLARII NG 5" ) 2%
v v Al D JEIE 5 TV K 2 1A IR kA,
A T - B R A R VUE SR E AR 2
HHASCEE, p. 71, 20254E9H .

LG, Patl, &)1, “HIDAME SRR D 72D
AR FE IR A 12 & B T AR AL IE DRALE SRR
T AGETE A 2 BANIFTEHR T, vol. 125, no. 262,
pp. 155-160, 20254E12H .

HESY, Vaml, i), “BEREA B LEEHIHDA
AT —E% —PUF DFEHIFHIG,” B 5H0EE

xipuaddy '

177



xipuaddy !

178

(173]

[174]

[175]

[176]

(177]

(178]

(179]

(180]

[181]

(182]

SETRZEER T, vol. 125, no. 262, pp. 161-166,
20254E12H .

B, VA, AT, “HOBI Y ) 2% v v 2
WS EMTERERR AL DR R, T EECEE Y
SEAIFZEER T vol. 125, no. 262, pp. 167-172,
20254E12H.

AR, VU, £&)TC, “TDCHLAARL N5 2%+
¥ DIEIEAT N B IR ] B D %G Hi40[m] L
7 b0 AFIELNRFRIR S, pp. 417420,
20264E3H .

KAR, DUp, f&)1, “MEREL 742y vl
BlaoRL—8 & H0sFy 7T R A A A 0%
G140l nL 7 bu = AFEE AR TRGRE K
=3 pp- 421-424, 20264E3H .

AHE SORHI, S 3, AR, I 2K, 1
A TEH, ek e, AREV NGRS AT
L0 LSI FEELIC ) 7 HEFm IRl D ikEr,” N-1-29,
B HREE YA T T4 K2, 20254E9H
W IR, A B, A BUREE, A 5,
Pei e, B MOSFET % v 7- i (s 2
BHASAF I = a— I %y b7 — 2 (Al Ik
EOPEENEICH,” B ERRE R —nay
Ea—74 Y7 %4, p.35, 20254E10H

W TR, ~Fe 3, R AR, A e,
i S, “HERIEEE T AR X2
— 7N Ay 87— ROV — RIS 72
T Y VIR O EEE” ETE O E
KZa—warta—74 %S, p73, 2026
fFE1H

RS RS M4, STy B, LR S, fei s, < &
IAX VT2 —=TNFY T —=IN=FT2T DK
BT 7o B A A 7 (G 2= VDT
FlEgEGE” B ERREY A= 2 —mavy
2—T4 YIS, p.74, 20264E1H

ot B, P, RHGBA, 1A 958,
i S, “REBEE TR A XS a—
FIIVFy 87—V REED 7DD ISP —N—RRY
DEGE” BEBREERRA RS, D-2-03,
20264E3H

HEH, 720, /NI, “CMOS 2702 Ay 7VEETH 2o
EEEM R B2 R SR
PEAFFESS , pp.47-50, 20254E10H

b, BEH, NN, ek, “EtEs Rz G
TS B DARIRNC K 2 2B ARAF 5 B4 [ % DA ¢

WL BAFRPELTN G THEEIEL,

[183]

[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

(193]

pp-61-66, 20264E1H

JEH, ek, NI, “EBHEHIIRHEZ H5 CMOS
7 AR Ay TNEEN SR DRI L 3G B AR
FEARER B RIEEAITE 4y pp.67-71, 20264E1H
VA, BEH, /NI, i, “D BRI IE A o
TR Z R KT B L5722 28 DAFNE D fGHT
EkGEE” BRARUIZERER B giEs,
pp.57-60, 20265E1H

/AN BRWE B, K& 5 3, “PN-Body Tied SOI
MOSFET D fcitigi el B9 25, HAK Y3
TAEE a2, M-13, 2025.12.4.

EZHRF, EiE5E, “CMOS[oEA 4 1|7
SR AR 2SI § 2 G TR A AT A AL 2 B 3
2R HARK A T oA s 2, M-14,

2025.12.4.

diH, B, G, A, oZssi s IcEEL
7GR ZAG AR DB OG- EH
BEAAHRARE, A-1-06, 20264E3H,

S ARey, By, YR, R, B A E
PEREfF & PAMA4/ 37 v M35 %5 CTLE [H[# D i
2, EERREERRAO RS, A-1-05, 2026
3H.

HY, Smik, =i, A, OV, “PONRIE {53k
PR BEE I ONU 3K 3245 2 85 il B2 il o £
% BrERaEraaRe, A-1-07, 2026
4E3H.

KA BEaR, PEY AL, 24T 77s, EHHOE,

W e, WE AR, AR, B RE, ¥
H ORI, EG 3, KR 7 ) — 5 L 50
THRAMY 77 2 HAREROEEL,” 54208 T
YA 7uR S VLRV AT L Y VRYTL,
FA4 b¥a—7FHE (HARRSHE =), 2025,
10P3-C-1.

STt B, Ah TR, “A7Y—TTHIAEVIALER
N — LB X BE AR 2 SIFTN—F 277
—X77F%,” 20264 B FEHEG A SRAKR
4x, A-6-02, 20264E3110H,

GH, AR, “Tit e &2 2 N § B0
SHEBREIHY — 27 A 07 R OEE” S H74EE
33 RE S RIS Hie#Re, ) 2025
HE11H.

AR, B, RAL, i, “74 V8Ost et
NG I LRI A e s 1FB /4R
I B 2L, 420 Tevy - v rmey
VEIBHY AT L) RSP YL, 12P2-PS-82, 2025



[194]

[195]

[196]

[197]

[198]

[199]

[200]

[201]

[202]

[203]

[204]

FE11H.

VEFE AR, B A, MRl BOK, GEIE SRR, O
B iz, HA, “FBARJEHRARZ 7o/ NI
R F O & 3FH,” 20254 ICD - CAS“£/E - 4
FHIZEZ (20254£12H6H)

g 5z, VO MifR, U 58S, #ER BOK, A
v — 74 VA BN IR (CLIFS) Ofiff
Z2Bi7E,” SNUG Japan 2025 7A7 3w 7av 5 Ak
(20254E9H19H)

b BOK, B E, VAR Mk, DYER iz, /b
AU IR N ) 7oy iR B 2 FV 7 i
PeFeiiRdn,” BRI ER 2025 (32-37)
(2025%:9H12H)

VEFE AR, i An, MRl BOK, eIk SRR, O
¥ 5.2, “FBAR VCO 7% M\ 7 S ALAHHE S 2
7 —FPLL 12k % SVWEAEHERTEOBG,” #
MR Bl a sy —o P A1 & (2025
FE7HTH)

Masahiro Fukuoka, Yuichiro Yano, Motoaki
Hara, Satoshi Yasuda, Nobuyasu Shiga, Ryuich
Ichikawa and Tetsuya Ido, “Propitious Micro-/
Nano-electromechanical system as a key to ultramin-
iaturization of the microwave atomic clock,” The ATIS
Workshop on Synchronization and Timing Systems
(202545 H1H)

TG BT e SR IEA, =536, “Ai
Al D7D’ R LN e > S DRETE,” 5516
[ SR MEMS BefiiT7E 4y, 2025461

¥, A, TRISC-V 7uty Yzt % RoCCHkA
RICED ART VX — SortDFERL, BFER,
Vol. 125, no. 149, ICD2025-24, pp. 51-56, 20254
9H

Jbil, A, "Rocket Chip D4 Uck B H A5 L
M aHEI 7077 L0, FYEER, Vol. 125,
No. 260, VLD2025-28, pp. 64-69, 20254£12H,
¥, M, TChipyard % H\>7 Sorc LEE 7 7 &
7L =D, E¥EEHR, Vol. 125, No. 382,
VLD2025-79, pp. 18-23, 202643 H,

T, BN, TALBRESATLDIDDT LT
ARFGALT 727V — 5 DR LM, EAECR,
Vol. 125, No. 382, VLD2025-80, pp. 24-29, 2026
E3H.

REVERS, HHSEE, &R, “EMPITEFENE -
W FIFEAHL > v LT F SRAM =7 a D],
B73RNG Y B A R BT NRES, HRIX,

[205]

[2006]

[207]

[208]

[209]

[210]

[211]

212]

[213]

[214]

HHT, 20264:3H15H-18H, paper 18p-S2_203-8.
WTREBEE, SEHEE, EEIR, “EIRLX —%)
# « XNOR-SRAM - f51]3%% PIM 1 BNN 77 %
FL—% - zradikat,” B73RI Y2
Zepfiainisy, HARK, B5L, 20265:3H15H-18
H, paper 18p-S2_203-9

SR, BIRIR, “INTAHER - NG5 PIM
NN 7277V —% «=7un7—%77FxLi%kit,”
73R YA R A 2, BRI,
HHL, 20264:3H15H-18H, paper 18p-S2_203-10
WTREBEE, HEETEE, HEIR, “XNOR-SRAM
G ASEE PIMBIBNN 77 7L —
% -z on,” FE86G Y PEAE 2 Tk T ATk
&, #bE, B, 20254E9H7H-10H, paper
10p-N302-4.

Wy GO, SEEE AR, E IR, O
SRAM &)V DERGTTTE,” HE86lnli YR A 2K
AT S, AR, BRI, 20254E9H7H
-10H, paper 10p-N302-6.

RIS, HAHEE, EER, “EMPILtFE)E
- S UL I Y R SRAM L DG EVERE,” 4586
[ YA At 2, AR, &
A, 20254E9H7H-10H, paper 10p-N302-5.
BEN I, SEEEAE, WEIR, TR F —iR
MHENE « JENFRRLSRAM L DGR, HE86[ul)E:
MY PA koAl ey, Al 2,
20254E9H7H-10H, paper 10p-N302-2.
PRvife, BEEIRE, HEHDBME, FEIR, %
U — /N s B 1 PIMUC IS P B 72 8 /A Rk
SRAM & )V,” E586[lis YN BR A 22 B Z= 24 A i
2, %ol T, BH, 20254£9H7H-10H, paper
10p-N302-3.

AN B, NENILSRR, KRR L, 1 iz,
NG KE], CPUHBS Y 74 28— 8 ICH VT B
BRI 22 B R A%, 20254 BE AR 5B
PR RSB A K2, 1A1-04, 202549H,
Fpe ¥ ey /N

AN B, NETILGRR, R &, 1IH iz,
NG ], AREHENRY Y 74 N =8 1CICk
2 BRI AR M 0 | 2 B AL AT B%,” 20254F 7
HARGEE A2V YA T4 K2, B-20-03, p.347,
20254E9H, il

e ez, ANEIlERR, KR 4, i f#e,
NG JEE], “45nmT 7/ 0y —HETILE v
TR AR RERIALES O UG, " 20254F 76 - H

xipuaddy '

179



xipuaddy !

180

BEEERYYA LT 4K, B-20-18, p.362, 2025
AE9H, il

[215] /M JGE], RN ARSEHL, ANENL SRR, KR &
fid, 1 HEZ, “ SFF AN SIS MR & 2 R
AR P IR BT D PR AU BERY,” 202645 114
BoBfEF2mAa RS, B-20-08, p534, 202653
H, b

[216] ZeW #x3EH, /NI SRR, R %R, 10
Z, INEOtE], “ REF SIS IR X B BT
SRR R B AT OSBRI, 20264F 8 11
BOBE AR RS, B-20-09, p.535, 202643
H, fEb

(11 FIHEYEH], “HRA2E 72740 V5 R e Bl
EENRISETIHL 7 4 )L # DEAFE,” Yano E plus (2025
iFE10H)



D. VDECOR FRTE - EHLIAH ST

D.1 WZ

VDECZ, 2EODRY: - @8 Ichk” e SR $3g

ZFEML TS,

1. CAD Y — )LD 3L [EF]H

2. VLSIEAfEH — & 2 DI [FH A

3. CADY—)LiiH%2x (8-9H - 3H)

4. ANV 7Ly aBE (6H-8H, FELHN
AlHE

5. VISIFHA F—7x—5 4 (HFOR)

6. RAVEEERH

CADR Y& —, SMERHHED 7 A7 2 v 710 O
HIZKD, ZNZFNOY—ERZ2KIEZ7HTI v 0
T4 AH T FTREEL TS, VDECRLLLE,
NETOEBETIE, CADDF|H - CAD #E S IF A,
LSIGAfEY — B 2 3/ COHRY — B 2 DPHHLLT,
KAEEE I ZHREMEBRAHOAR L 2> TS, RIRD
ELT, 2—HICIZVDECZAMHT 2 THEE, Tlx%k
<, VDECt —f§iczoCH—ERZALI¥Z T3
k) ELCoHCHNEE HhZHIRELTn3, 2EO
EEBN—F v L7 —DDWEEE LTITH N
TEDR5BRWAHMEL, Ronzzxy v 70D,
H% SZigs 217> T3,

P —E ZRDRRIFFEARINICIE, KF - BHTHD, i
PHNZIEA =7 FLAE LT Tacjp) ZFOHEE, 2
DOMEENOEIRE L EENRET 2. 2SOl
ZEAT ORI, A3 & DILFWFFIT DN TIHAE A DT
892, KHICAD Y —LIZDWTIZCADR Y ' —&
DI A v ABLEIHAL L 220 K S ML DR NEET
B 270, VDECOIHMFE (vdec@vdec.u-tokyo.ac.jp) T
ITHHRNZ R E 20, 20O —ERIZDONWTIX
VDEC O #miH2YA < 72 2 D THREMEDNE < 72 2 7%
CHE6LH6PLOMHENLLZE N, L DHF
FZEIc OV TIE, 2 EBIEEFR], 7 h72 v 24l
DSIB LA LD A =7 F 7R WBHETH 5 Z &3
WTh 3.

%7z, CAD OHUARGMERIA, REMHAZL L,
TN b B EEIZ LT, REDEBDH L I2fTo
TWZ L2 BHVLTWS, WIEED A VNN
RETITS CEHBEICITETH 22, Z0HAD
HLETHEDOTMHZ LD, RBELTDOOMERTHE

ATWIZIZE T2,

VDECD > 27 LlZ, Internet & Unix operating system
DEIZHED 7o TNBDT, Internet DA Unix iz D
WTOFREIEFHOP LDV TS ZEZMFLTH
%, ftoT, MATERS 7P o7k & FITHHFZE
BLERDO Ry U — B & HmiliigE Lo T,
MEZ YD DI 22360 0T 2 2 LD 65,

D.2 FJIEUsIc

VDECH»5DBLHHE, £L#HE - Y7Ly ia
HHE 2R ETOHRAPHOAEDEICIE, VDECOD
WEB X — ¥ huep://www.vdec.u-tokyo.ac.jp/ % H T
5. —HDONR—TIWEENEGEND 720D, WEBT Y
2T HD b c NRAT—=F R T 7R AL T
W3 YYD Internet Protocol (IP) 7 FL Al k- T
iR Z 2213 T3,

fEoT, VDECZFH L 7ZWEA, mid o THEIC

X27Hh0 v FOHENLETH S, IR, &
BOBEEITS 201507 (Y —E 2B, HD
b)) KRR ZE o T, HAZ BBV L0, HiA
2 S RECHAMSROR L 728, WEBR—Y7 7+ 2 H
D7 ATy FENRAT = ERRITINSG, 7HDI Vb
W&, CEASERSCT 2 A ECEsHT (B VD00000) 7>
5785,

HUATHHC ST 2 151, VDECOD WEBIZ7 27 & A
LEWIIREED< S v DIP 7 FLAZANT B ET
b3, FROFILH BTV PEDART 7R A%
LT8O, 7aNnNA ¥ —D7 KL A7% 5, Proxy ¥
—ND7 RLRAEBEGIEEILET 2, ANTOBIL,
133.11.58.4,133.11.58.50 X 52, IP7 KL A% 2T [}
1, T, Ny CEAahr <) TRU-T, @&
TR ANTICANT S, £, TZTANTS7 KR
LAWK, T2y b= DNHPERZ27 RLA) T
HDEITFERET S, KT, NAT (IP masquerade & \»
S70TILHTHIENDZEDH D, KRS LTX
NAT2SIEL W) THAZEANZ O —A)L%y U=
LTW3EAIE, NATH—ND7 FLZAZANT 3,
KL< HBEENELT, O—HLZy FT =27 DIP,
B ZIE T192.168 XXX, Z &g L2k d7 7 A TE
B THLOTWBHIH %,

xipuaddy i

181



>
©
©
@
>
o
X

182

sign and Education Center Home

l_ Ettp Jfwry. vdec. u-tokyo. ac. jps

<k ITFVDECHR—AZR>

L TR R BHOAD

KD.1 VDECHK—LR—=TYDAVFIRTL—LA

D2 77.7'7\/ I\ﬁ‘ﬁ%.gﬁ,{_\yo)km

KD3 7HUr rOFMEFOEFES

Zw NI —OPERICZ D ED, HREEDTY U
R ETIPY FLAZZHET 2HARFAL L, HAD
R=In5 DERNHREE, 2175, KT, H0IPA
<200 KiERy N7 =27 DEEBD
PoTVWBEAEZ, FXLoTHIHEGDY FL A%
BELTBL., 7272 ATE R BoEHL,
CHiESE) 217, HUEMil 7 FL2Z AT 3
ETLHHELEDPTRETH S,

[(B8%93IP 7 RLRICEETZEH]

s 7R AHIREITOENWR=YDAZEHT 22
YE2—FDIPT FL AZEERT 2 HFIE20
« IP 7 R L ADESBUCITHIRZ T 208, EE
DITERMWZAVE 2 —YDAICIBET S Z &

« DHCPH—NNIZ X DEIZE D YT 5NZIP 7 R
L 2RO —AN7 RLAZEFERTEZD (L

THERPEN)

s Proxy U —NERNEHNWT FLAZIEE TSI &,
T, RGBS DA SR DS Proxy ¥ — /NI HR
STLEW, BEIRMRIC DR L2 T
HLDTFoTCWEEERLN, HL, 7747 ="
F—IVHPRBEIN TN EENOFEIC LD EEE
DT IR AT ZHEOHEITIEZZDRD Tldzan

D.3 CADY—ILOHEFIFA

VDECTl%, RO Efis o Tt E T
HEITS5-ODCADY —LZRELTNE, ZhoeD
V7t 7%, VDECOVLSIEEMAD7Z HF I v
27 & (MOSIS-VDEC %3 U 725k fE, #E M OuH
EB %5 VDEC O K BIEE EF| ] D 72 & D 7 — &7 1R,
%) ofHLHRETH D, THT Iy I T TH DD
5, WELOMEDOERIFFM O] - RAHEIC XD
B2 20DT, DELASED S COMBRVEER N,
1DDFFHEERITS 2012, 22 EDORY & —»
5 CAD Zi#ERZRPL (ZHA L) ZBMHE LT3, LI
DFGHTIE, CADY 7 FEiz, NIA—0547
FUDBRIETH 2D, TNLHRECEETEED RS
VFATICED, REDLZDDENBLbITNS.
BRIV T 47 ELTDMINFRECHMINSG.
CAD HIAD WEB R—VICE BN 7Y 78 232 (WEB
THY Y NI TH D), NDAFIHZ TN/ 72&
HA v ADDXER VDECt v ¥ —EHICTEN L7,
CAD DHIGEINTE S,

HIGSIRFIC WEB 2 5 AT 2 NEIE T O EED,

s V77 54y A% (WRE THRFHIC MM
T3 L Bbnd iz AN

< i

* A7 4 7Y I TR ({fifilF % Operating System %
BATFZYIT3).

c FIHT 2R EEY — 2 AT =3 a v DEFA b
% —2 (VDEC, 5 usrl 2> 54 Hi—1P 7 K
L ZADFRBTES, Nacjpy TRHOZ KA LS
TH2Z EWEE)



LEFT Y

Sqeus: (U ] BRER

2% L

FAFTVIFIA - —
> E[ ggaéeice (Szlam.s HPUK) e TFovy
ELEEE

EE [ 188 [ ThLb—z2vr [ 1Zom
b s S
3 i X
RS TLES Y —_
[+]5unopsys Synthesis/Sinulation/Verification (Solaris, HPUX, Linus,
[x]ﬂ’% 18 [lkL—=vr [ %0
. \Eﬂvant‘jd:aﬁ‘f =k
T[] 7’1’%/3@5( [11 1
AFAFVILA
- [Exg?]gnopsys Rstmfmlkguag (Solaris, HPUX)
[+]H% I [ b=z [ 1%mft
KD.4 CADFBERRATZ #—LD [F4 €Y ZAHDOEE]
NR—bERALBITIEER

V7 FY 27 DCDROM (AF 1 7) I2DO0WT,
VDEC DAIFIHIC BN TIE, AT« 7 2 EB 0%

FEEJLTWﬁ#,4V9—$VF®%LKiD
DS EIC 2 272 DT, BETIZCDIZEZAD S
mo%x—v774wﬁﬁﬁb1m5.wmcm—
R=YD 'S4V AT 7 ANOEA>Z 5, »
50— RTEDX5ICHD, YUARENS, VDEC
DAI—=YFT7H IV FENRT = ERREE 25720,
CAD % HiG5 U T G ECHMBE O R HZE SN & 72 5
ThAD.

{1

AT 7R yA— R URkE, TurdsLkLy
A b=V, WIHREGET 7 A VE2EiHT 2, FriZ, 5
A&V AT7 7 A IUIE WEBFEH THERIG D L3ET 2
7, BRESZSMLM_LICENSE_FILE%:% (51 & v A¥
—NDFR—FET) @ (5148 A=) DFEAT
BWET D, F7z, Jetc/hosts 7 7 A NEERBZEL, 54
Ly AP —N%Z TO—HNVDERy b —2HYT7 2
vATESXSI1C) T2, mNiclx, Fruov—7r72
T—=avitBVT, HRIX Tvdeccadly EHET S
7213, FQDNIEAD vdec-cadl.vdec.u-tokyo.ac.jp; @
RV DIPT FLADEIF 2 XS ICRET 3.

(MD“—W%%ﬁ?%t@Ki VDEC % 7= (3 Hitds
WERD S A & v 25 —NIC W£#M%T%5
SAk VA7 7 AINVER] iiﬁfﬁﬁﬁ@ SPHIC X DR
%ﬁi?{kwxﬁ—ﬂ%@b%i%:t#&%%@
T, VDEC X7z FHEISKDE L SPDF v R
P—=NDPRA VT F U RAEOFRFICLDEFEIEL TV S Y
HTH, BEHOLS—HDIA 2y A —N\Ei#E
TBZEICKDCADZFITT B ENTAHETHS. £
72, ARV AT —NDOFEEX, CADY —Lit#iE b
BaBEIfTONE DT, CADY —)L&2ETHILH

T4V AY—NEDBEDARERREEIC L TE A
TRz 5720, it,7747—ﬁj—w%ﬁmb
TWb 3y M7 —7BETlX, VDECD WebH —/\V&
wmcﬁ;vﬂﬁ%m&tﬁbf,74kyxwﬁm
DREDR— L RZETZLENDHD. ZOHE, &K
FEEDORy VU=V ERE MR T S L.

WM E SR F R0 2 —ERBR T Th 2
D5, IFUOTHOEEIIRARMENERIZEbH 5.
VDECIZN T2 RIERTHFT I v 7574 ATV FD
FlEaz & LT, BERIZCADR Y Y —IZ L BE#
DY R—+r2ZT 5Nz, »HDICVDECTIE,
TCADuser@vdec.u-tokyo.acjpy A —V 7V A % HE
LTWs, BiIZZE5DA =Y 7Y 2 kZFHN
7272& 7\, CAD ZHHd 2 EEDOHKED & 77z
TH M, BEELTXW, CADuser ML DIEE M IZ L
ToEsD,

1. WEBR—I25, FIHT2 A /NDE-Mail 7 FL

BEkT B &, FRICZ DB, Tacjps TKD

27 FLAZAAL, A—E7m/)NA ¥R
KL & (HRNEOBLEDS).

2. A FDOEFFHEEICB TR, BEEADA—
VLB EHR P IF IR T 2 2 &, RHIC4H IR,

3. A=)V %E T B, H 55U D CADuser ML Dt
LAl ERRPWEB D5 TE 2D T, FNOEMD
NP ESPMREL o HZEfFHT S L,

4BERFBICPDPDLD XS BHNED A =V,
CADuser IZ3E > TlE7Za 670, KikfEO A=) v
TYRBMIZEDZ &

5. MR U= 6, R, K, kikzEsdT
T2 2E (WHETIEAEVD, 2y MO
FryhEnz3),

CADy — )L DIERE D
A= P ELA

CEANA N PRR
HFERVGLIED

PRI s e e R

D.5 CADFMAEE X —

Uy YRMEFICETDEER

xipuaddy i

183



xipuaddy !

184

TA LV AFFEERATHIARAZZ T DL TO
%. % CADRY %' —& VDEC & DRENE & £ 2 H4E
3HXKIZ, CADuser ML & WEB LiZ, JAEJE D CAD F|
HHUARZADH 2D TENTICHIAT S, 4H BT
IR E UCHIEEHAD S 1 2 v 2B AL TH S
25, AARICYUINZ 720, Z2DE ZITH>THETAH2
WAEREL TS, TKATA Y ATIER N 2
T TEBRVNEEE R0,

EHEEZI S XS5, AFina, ]

1. VDECTl%, CADZfiHITZ 25 HEDOV A+ (7
JRAV AN EMS) BPEBICHEHTL TV S,
ZDEEDNSDWF|ENTERL B> TNED
MePrOREET, 72718 AY R MCHDDFE
SR INBWGERH L. 208, CADYS
Hz%<%2DT, 727XLAY A FHEHHTIZ KL
TRRHENH D, H—NDE IR, SE—YIC
RPN ST OBHBIIFITRARNWDT, AD—7
72 A A DRI D 7o 2 61E, R
EPAED ECADMEHTE 2L %3,

2. L EOMHT, VDECA» 6 TCADD 7 72 AU A
FEBEHLET) E0WSIT7FD U ADH S,
BTF v 7%V, BIDAVE 2 — Y035
SNTND I EZMERL BT NUT RS0,

3. GRER D X=X, hep://www.vdec.u-tokyo.ac.jp/
CAD/cad_access_list.html TH 3, 7w < —27 %
<BHEIDT S,

4.1P7 FLA (KA M) registered & WD RRDH
TOIURERRI N TN S,

5. false (false (A F44)) FAIL &WSFERHHT
WIURBEERIC R L ThWB DT, HKZHES.

—fIZ, DNSO#EE (KA MAPSIPTY FL A
ZH[) ICRKLTWE Z &%, FRED Ry b
U —JEMFE DL T, VDECOY—N05, 4
EARA N H{OWEIENTE S L THHEDBREZITS.

D.4 VLSIEEY—EXDOHEFA

VLSIEAfEY —E R, HENAENICE> RO S
N3, WEBR—VICAKEED T vMgRSi, B H
HiZ» R EDSHIATREIC 2 D, Vv U hRoNn5, %
9, AESH O R OE RIS 5 NDA Rz 17
5. THIFVDECHK—LR—TD THRIERR> KIEER
N> BB RFTER (NDA) OXii) K0, F¥E 7ok
ZDNDAIZY -+ >~ L CVDECIZH%L, VDECHITTF

it ZH& T HIC NDAFE & 720, BEHHAIPS 1 75
27 78 ATER LS55, GEHBHNE WEBRHD
722750, WEBTOARZEEL Th3 a4
DX CDROM ETiEff S35, NDADNRIFHH
TH 203, WMEEDOWRE - 224D R U NDADSE S
N37o, FRICIFMLOEEZ > T\ E
W, W, EIRFREEANA X, DR —7rR R
k25 TREETCITBWTAERTH 2.

AWEHGA X TV A VIR KYIH D6~3 7 Hill, ¥ %
YN DX NI HEITH S, 17 HAETK DEL &>
Te¥ v iz, EAlE UGHEREZ B30
7L DTHEBWELEE 20, RICiELC O TElfEIcE
mEn25410%, 17 ARNCZRESTETNEL 50N
D, BKBEbOLATY 2 —NEHEND & EHRL
BEIHT 5.

VLSTHUA 7 % — LD AN 2 {30
c HEF Y S EOHHDF 2w 7Ry 7 ABMNT
Frwv I Uk ETHEF Yy 7HEATITEH &,
F v I ERTOBROEANUEFITER & 722
o Fu TBANIEEAET RS

FEHTB T 2GS HR-IZDON T, FRfEicon
TA—YYZ YR LEZHBLTCHZDT, HilERH
DA—=N7 FLAZEHT S, Nacjpy THDLZ7F
LATHD, 7N FIZiEEE LK S EEFN
72, TNHA—=Y IR FDOBETLEHRRDLTE
=

FELAEBMS YARE L

HD.6 VLSIFEEX—UYIUXPEFER—VDEESR

LA 79 bEHGENL %, VDECHHRET 2 RHTD
Design Rule Check 7 7 4 W TCTF = v 7 %247\, T —
7V —lHolkbDrRRNT S, £/, Y22l —
aVIEFHBEAADIE, LA 7Y FHPREIEER EH%ET
H2Z & EMERT S Layour Vs Schematic (LVS) F = v
J&RBLTEBNT, ##HL XS &3 2MENARYICH)
ELZ5Th2HEEEF>THEL 2 & IFRERBIET
H55. TYA v ORMIFIEE I N/ VDEC R =T



5175, $RIRHIC VDECHI T DRCZFf19 %,
T =Ty ZTIERNTER N, BTHTD
BEITDRC7ZY—ICL T 6F v 72T 2 L.
RIAUNIGARBHICEREZIN TS T LD 0D
TEZRORMBEDL ST, HiOWEAREICRHENWLE
=720, £7-, HIEHICH O - 7-%, VDECHITE
SIZFTA V= NEF v 7 L TNDS, ZOBERK
HTRWTRWZ I =22 2 b0, Mgk
AFEICBIEO BV ZE{T 20T, RELEPS &
Vo TRLET, LERIFE X VDECH 5 OMfEIC =
JENZ 0,

THA VRIS B HIRIZ, VLISIF v 753 &
N, HEREOLRMNSINZ DT, Bk <Az BV
ERN

D.5 CADY—ILEBR

CADR Y F—EDHFNZ KD, fl% DY KR— bz
L ARnWrboIc, HE2R, HEFE CAD#HEHE%
BAEL T3, HERFORAEmME L S - —=
ICTAA v aRBE LTSN, SHT ORRRAY
TEBELTANI—S VRS E NS, £T1RTS
WO TG ERICSML, KIRDAGERZ 1) T 5 Sk
Dl D CADFIHZITS 2 L2 BEOHLTNWS. 7
F 9V RAZCADUser A —VY v 7 YR TN, £
7z, HAIX, VDECOWEBR—I 05175,

D.6 #HABA - KREUJLYII1HE
CAD Y — )Vi#BE &1 6 X 5ITHEA BT, VDECEE

HEToblg#it, 7ru oL 47 e a
L—rarvzERLAZD32 TyFura—2,, RE
a—2R, "TMEMsa2—2; 7% 5 QNC—fDfFE&IC Xk 2
ARGl OFHR R E 2RI TS, 6H~IHICH
L, ARlchs. Az EITHRELTOED,
WAERIRFIC DT TV S,

ny

IR, VDECZHMMT 24 T zitn,
EDENFAPHENTICONTEHL H S5 2T T
%, FRUYIO THTF) OERIIEMISE Y b, Bl
DIEFRF THTFEFZ LM > T 2584 - BlikE
TH2DTHBRIASNZ BREEL TS,

D.8 KREEEFMA

LSI7 A% —%, EB¥EAL LY, ARAHEAREEICD

WTIE, FIHOEN%Z WEBR—VIcE# LT3, #

DFMUHE > TR ED - & HEEEITS . AR

BAZ VY RAFUTDOERD,

L ABDONRIIBETHD, HEERA U NFHEED
REELTCEMLZ DT> TWVREL,

2. FIAHGEF 2 R > T 2 HE DA IRV 23D URIEAR
Iz H 722 R 23T RE

3HID L —= v P RZF TR R CUEA S —
NCHIAI AR

VDECHIT: - h HHE DV R— 2% v 7HICRD
P 2DT, RIS IR 2H8E %2 BN 2
ZENBDHBZDT, WHIniEER 0,

xipuaddy i

185



xipuaddy !

186

E. IPT—9R— D%

BETBEDOFEAH D712, VDECTIE Web ETD
F = R—=ZDREEB XA Z{T> T3 (hup:/
www.vdec.u-tokyo.ac.jp/IP/Isiip.heml, K E.1), AF—2~
—ZDMANRIZ, PEHICEIL TIEVDEC 2 —HIC
RELTWB25, IPHAICBEL TRIEENRE LT
W3, KF—2RX—=2RIZBJL TD VDEC D#HENIE, 1P
DAY RTT—y O, NGB X OERRE —AHE

FPOVE REE #TA BREANE Y- ALIH | i
OF -Q-H B | tx bR @57 @|r L B-U) R
TELAD) [ @1 https/ A vdoo u-tokyo ac /P lsip it B

LSI PO EE R VAR —

CCIILSIIP (LS Intellectual Property) VS0 7T —SOBRES LU ARG~ —ITT,

WDECTFERRLAC LSR5t & vDEC 1 — 1 (CRAICFIAL THS I &, VDECTiR—L~i—
DEBUTLS IPOT —ROBREUAFETL T, Bt EEOHETRULSEHEED
BRICEMT 2o, BIFCELEFAL TS,

* LEL PO
* LSLIPOEERAR (i
- LSl P EET (PEEREO #3])

VDEC Homepage

& TpETEnaLE

HEEhEEIIEeN ZI
V.

Rt

D & BE MO D PN DERTH 5.
SPIRI24E D2 & PR 144E EE D 3R], (bR ) “f 8k

P 22695 & o~ 4 — (STARC) & DL EFFEE LTIP 7

Y7 b ETOTERD, ZORMEEME L TIPEH

HIN—T DESIMENTERIP DERE B E 2T, L

LT = R—2I k> TRABZEIT>TNS,

BEE TICEREADIP ZRELIRT.

Q| PBm eRon @50 @ - LU 3R
7EVAD [8) htos v docu-tokyoas jpfosrbin/ip listosi

ECEENEE

LSIIPO—ER—

WAEZEFINTLALS PO—ERTT,
FLOTEIRIIPOERTE 2w SUTHE T,

BRES PEREVIIUL |PE Fral—

1 ZUo028 1 Data Encryption Standard{DES) Core | Select the category
2 PPO0538 Phase Locked Loop(PLL) Gore Others

a Kvo1523 PPRANLink Interface (PLIF) Gore | Networking

4 AYO0020 SRAM Gore Wemory

LSTIP Dy FN—Zon

VDEC Homepage HRELEhtiacse

|

& [ [ [@1E—Fr 7

KE.1 VDECLSIIP WebT—% X— 2 D

FE.1VDECLSIIPT—HR=X(ZEFEHD IP(BFI8EIRIRIE)

SHES IP%& HFrd)—
1 Data Encryption Standard (DES) Core Others
2 Phase Locked Loop (PLL) Core Others
3 PPRAM-Link Interface (PLIF) Core Networking
4 SRAM Core Memory
5 Processor Core with Instruction set Compatibility with Hitachi SuperH Processor/Controller
6 IEEE-754-Standard Single-Precision Floating-Point Dividers Datapath
7 Controller Core with Instruction set Compatibility with PIC16F84 Processor/Controller







SH8ERE

RRAFAZRIZRMEMMES R TLT A HARES—

e - F1T

EDRY - B

FI
202685

RRAFARERTZRMERMBEATLT SR 5—
==l

T113-8656

RRECREAM7-3-1 TEEP2SEET111A1

TEL 03-5841-6561

MIASHRBILE RRXIE

T130-0022

RREFEBHXITHRBAT H25F105 77/ \ERARETEIL 1| 2F
TEL 03-5625-7321






i.Ingl

Systems Design Lab
Systems Design Lab, School of Engineering, The University of Tokyo 2026

\/
i

S

/
i

il
i
il

il

N
It

‘ww.\ »

i

\\_




	空白ページ
	空白ページ



