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SRR
R TR S ENE

BRERINEDD / THR
FRABETIR /REF
SEABYER / REH

BAKETE (annealing) B—IRZLARAR « 185  HARASEBLMERMERT ERMN - TREREE
FRAMBALRKMAERAM - HARBRKEBHMEEN AR B RERETFHEFEY  TEER
FBEUBUHEFHEREN HEREEEHK UERERTAENR—REAEREENNEESHEE
(HPC) #%ily » B E AR ERMMF BIEEETRINENE - AN BEAETERIRE - EEERMRRERR -

— gk

HEREBTEFN (post-Moore's law era) » MBEKREETEHR “[REE” FEREMHE « 5 - MREFRIM
KigFAETE MR AN Al RERS S L BB KB RAMNE @ WK HERE “TEE w88  JBEE - FistERE
(FIENEFETE ) MLEEIFEZRHE (domain-specific architecture ) FEIF » MR RESZE (1) -

B—FHEZE2EFHEERLZAE BN "EFEREHRAR" — BAKE  SHESE/LHE
(combinatorial optimization problem) X% “45% 22 FER” — 2 FRANEM (quantum annealer) &
HALRKER (digital annealer) » ZHE#E - MIRRAIZAN “BFRIBEIRAEE SlALEE
HHURETEREN —BEREEEE (B 2) 7t REAEGLUTEN - Sl ARERERFA—
TR AR EEFFRESHETE (HPC) i

o HEHEER I ERETHERENFH
(V= ke

o FIFIFILEEHE - SHHHELMES FER
(Ising model ) $51LRIIEERE - =S
(non-von Neumann architecture) Z8#%

s BRETIHE  REHEFREEEE
1% (bridging) BfHEFETE

REENMEEREXIFAMENEN R
R AFYE R (soft IP core) B A (annealing
on chip)~ BB X E B MNE:E (application-
specific accelerator) » LR K EIRREEE

RSt EAREmS -

B 1 BERTEEREVGTEMEEIRABE (C Leiserson et al., Science
368, 2020)
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2 HHERRABISTRERREFSTEIR BV

— RAETHFIZAER

RAETHE (annealing) — BRURB{E#UAR R KX (thermal
annealing)’ B&BMBMAZSHBAERRE  BREEEH
fRR ERMARERAENREEREERK KRBT
BE—HE B ML RIRBA AR EY (cost function) EERAYIERIAE
Bk B (Hamiltonian) > HEHREEREAMERMBRAREZEH
(configuration space ) * & FR K RIZBKAR BB RIKXAE B ARRE >
HEXEREKILUREESERE (B 3)  SEERAFRELR
BB REMSRERDAER

BRAGHEEZBFEHIRA (DA) MEFRK (QA) MiE @ it

o E{RA (DA): EENAEEBRA (simulated annealing,
SA) FiE#EEE R K (simulated quantum annealing, SQA)
2 - SAR—RESHEEREMRNRETCIRN T AR
EE L 0 B Kirkpatrick & A58 1983 FigH @ BB B R Xk iE
Sk % (Markov Chain Monte Carlo ) FiA1EERERAKE
BEELAIELEED (thermal fluctuation ) » {F¥FEIE{LRIRE
B Ising model ¥ RS LUEKIR BB S (X AEEHARE - A8
Ising model BH—#¥1HE “Blie (spins)” ERAHEMAVENZR
BRI(E 4) BieRrmLE (+1)8mETF (-1)2 @rEZ— >
FE%E B ERVABEEE (coupling) AIAI{FAERIREME E M IREE ©
SQA RIZE:BIREBAZ M FBIER (path-integral Monte
Carlo simulation) B Suzuki-Trotter D2 ENE FEH £ 78
1 #E (quantum Monte Carlo simulation) FEHEERE F
BRK - EREERIERNRETDIER o

3 RAGTHERSREESINE (MIelE)
=B

4 Z## Ising Model IRE=B
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o EFEAN (QA): REISA B ABKENRIELEE © QA 5| AZFKEEN (quantum fluctuation)  E@E
FZFRE (quantum tunneling) WA EBHREHHKEEEARAE - H4IZH B. Apolloni F A%% 1988
TR - 2% 7AAKRFETR (H. Nishimori) FMPIZIES (T. Kadowaki) £ 1998 FamX P E KiGHE
BISFEABRIRIZK - A—RFEA » Farhi FAHTE 2001 FigH 7 —FEHE QA BYHEENEHE F5T
H (adiabatic quantum computing, AQC) &3 °

VRANETEER - RERERARER

RAETEED - IERERABRIT T E 8 E QUBO' #4288 (QUBO solver) FRABEIEES (annealer)
SRERENE -

1.QUBO f#i%28 (QUBO solver)

QUBO /AR BMARMIEIARAE 5 FiR - TRERETEHELANT -

e QUBO / Ising model &l & (formulation) H§ Ak 2~ Bk 21 47 15 Ak % & B9 Ising model BE £ & &)
(Hamiltonian ) 87#% QUBO model & * - QUBO model B fiEiR X Et H R LB ITAD ~ &F
ZBILRIERI LIRSS (mapping) 2T « ZRBOERIEBSHKEFER  HLRESEAER
BHEMt TEMPEZRTHX (intermediate representation ) ©

* QUBO #f# (decomposition) : RS (BF ) UTHEBREEEM (connectivity) TERIEAX
FRiIRgs - ABUEILRIREAY QUBO WZRRR/INEIELLER A - R ATREAZIE LUME SFEERIEE

e QUBO #& A (embedding) : #5{5#ERIERY QUBO BEiEE M ZIR X RIEZS EETREN—@EX
*(graph minor) e QUBO —f&#Bix AR B #k A (complete graph embedding) /% * BHA?
HeDRARIESRAGERMETE » FIti A GELFERE IR AEAMERE - G208 5000+ qubits
Pegasus Z2t&HY D-Wave Advantage B FRAEERZ HAERRA 185 EIBLAY clique (EREEIRVETERS

A
£5)e

2. ;BN EZI22% (annealer)
BAKEIEFTEOIEE FRANEIESS
(quantum annealer) FNENE XK RIE
2% (digital annealer) %8 - BT &
BERMINEEMNEAX D-Wave A7 » B2
BREZESE 51 5000+ qubits Pegasus
28 4% D-Wave Advantage 8 FIR X &
i - BAZBR/AR (NEC) R
F ParityQC & 1F » FE &t 2023 F # H
KB QA RIEER - BERRBEREBLH
£ BRBIZBERFR X LEHEHAXEH
¥Rl s R —E RN Z KB - B
MEBILL Atos R B Ta10 » BRTES &K
IR 2 B A Fujitsu ' ERREHE IR
100,000 i T &3&#E( fully-connected )
2848 DAU (digital annealing unit) ©

5 QUBO Solver 32 (£ ) MEEHMAIRT (B)

40 SEESREERIGEMM NO. 97 July B

HiZBRIZEED Ising model F%aTEIRARRIESS » Hlal{ERA B2 E 2R E R EPENEER AN
FERKEIESE (optical annealer) * KFRE & BHZA NTT # Stanford University B9 CIM ( Coherent
Ising Machine ) * LUK F|BBUER A EEEREAIIRE (bifurcation phenomena) BIINE:S * KEER A
HZK Toshiba B9 SBM ( Simulated Bifurcation Machine ) o A E @ It RIFEEFRIL AR SEIE
Bl B EUTTHETEF A TEEHRERIERS (coherent quantum Al coprocessor) » tIIIAZEF 1751 ©

HREER QA RIEREBAMETRIZSR > SRMNEBFATE  $#HRE  MILEEMENE &
FEFER H{PEEREZHkE - T DA BRIZESRFA{ER multi-core CPU / GPU / FPGA / ASIC S 3- BB RIP8
By 0 EENTESER  THREK « S EEMLURGTEEBHRORESE REREER - LHZ ASIC
/ FPGA RISt T RER B K BRI EHMAC EFRESERE - A AR AFE B IR 2 17 [ R I8
8] BRAERESIRTERE WA ERAEREIRERENE FREIAEEETE (edge computing) IR
1B EENIFREREZHER - L4 - BEifE DA BEAEEE « (RS EA i S BERIk
KA QA L FitseHi DA FEEEEREE - LB ERRENMBEEMESR (F SBM) IR
e

K% 1 BILRN RIS FRIRN (E8 D518 )

Who Algo. ASIC FPGA GPU/CPU/VE

SA  [#8.192/100K spins
(DA)  |eFully-coupled

SQA [¢144K(9x16K)spins 25 FPGAs © 256,000 spins
(MA) |¢King's graph,40-nm [eKing's graph *King's graph
a/b/d SB © 4,096 spins/8-FPGA | 100,000 spins
TOSHIBA (SBM) e Fully-coupled e Fully-coupled
*\E-based
NEC SA ¢ (details unknown)
Augs SA * GPU-based

(QLM) ¢ (details unknown)

SA  [*512 spins
(SCA) [ Fully-coupled,65-nm

© 8,192 spins, 32 Trotters |® 32,768 spins, 32 Trotters

SQA e Fully-coupled(OpenCL) [ Fully-coupled

SA: simulated annealing, SQA: simulated quantum annealing, a/b/d SBM: simulated bifurcation machine, SCA: stochastic cellular
automata, MA: momentum annealing, VE: vector engine, QLM: quantum learning machine

EEASHEAELE (Fuity) BISEABRMEE

H Fujitsu B 2020 F 9 BZE 2021 &£ 2 BiIR = XEK R EF A 8192-bit DAU BILER A EimAR
7% 1T COVID-19 1HRAB L ZREAIERME » 2450 T ¢
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1. BEASHIVIRRE
B e BERZ SRR (scheduling problem ) MIRAIAARLDHEA (NS~ #X ~ F5E - BEE) EF6R
BRBEGANEG > EREHEETREEZAE  BAEFAE - TEE - BERAKSEEER  FEEH
ERERSZERIRHEHEGTRE - ¥t 8 (FEIEA S © 3 IBIRFMEM - DAU TEHIZK 2 BIIFRANE 6 ©

6 BEAR 2 BIIR (BAKRR : EXBESER)

2. BERBIRDECRE
EEAKER (520 COVID-19) R38Ry - AN B IRERE IR (HIaE AR ER R  &E ) ZZIE
IR EREAEEEIFEERNMELRRE - LIEBRERMEERERRAA - DAU ETEAVR I
fgaE 7 - HPEARAERUE @ A aMAREERNER  BlREERHERE -

3. BYERRIRA
BYEX B o HIEIE(LRNRE (routing problem ) BITTARIRE » ERGHEHEIEINZEEFHEES
R EXEIRALAEZEBBEBER @ URINEETEEREIHEEE - B 8 B{LIRK 0-1-2-3-4 (8.0
BNUR) kB —SREEHEEE0-1-3-24 (85 BMNR) F& e

—40 =30 =20 =10 0 10 20 30 40

7 RERERIRIEE (BRER  EXBEEET) 8 BIRFRHGIBERILE (BARIR | EXSERBIE)

6H SEEERERIFEHM NO. 97 July B

EN

REIB#% ©

5~ EEEEFRESETERSE R

EFHEENABEEMERREE  REH
WNIHRIAFREEL - SRHiE R EE FEMEBE
HEHEHE (TAQCIT) REHALETER A
HET > SZFHRSIEF  FEHE - G-
SR ERECERBES MR TEEH
AR AL EFBILR A B EEE H K Fujitsu £
BN IRS RIS - WRIZH - BRIERR
AB TR EMENEAEBMNEENITE
FES (BFT) BTERMMER (TH
Be) ABHIESEAE > hEAZE REX
BE -ZEAE (E¥R -EIXR) 8108
FREMSERTHTREL ALY 3 ENE
FETE o BILAIRRR DA #T « REBERNAT - B4) -
wEpGh - EEAE (MIER) B109FT#
FEEEHEAK Fujitsu 51EIRREBLER - &
FEHE 110 FRMA @ WE—SHSBEED (MIER EHR - BT R) EREPEE DA EI2SE o FAEREAZE|
EBEATAERRSIE - FI% DA ErBe IR 2IRFEL FPGA DA RIESE o REAZHFHEMNASE LR MG -
BrRIBMMEMSEH N —EE FRETEEEREE (B 9)-

BTRBBLRAZM AT EAERRMER BIRIE - BREH L2 - ATEE  £ERE - ERUR
FEFAIAD - 155 - HERAESEHE  MEEBMEENX AR tRERERETFHEFEE T
ERrXBEUHUREFAHEBEN —HEREEHE  EREREENARMARmEEENNELESS
TERGN - R BEAMMFBREERIERENESN - /LI THERS

o BIRAWEMEES « RN ICEET © IC AR - WER - EFRETEENL (EDA) F¥E
BEAF] °

o HIRAEAME:R ' EREUBLINAE[REMRS (appliance) BUEIFHFHLERENNERS / 5B HFERTEL

o BULRANERMRT | RESEHAFEAETRELERTIE -

9 BESFRHIEERAHE

AEETERBENMRHERERBERSELERHE (TSA) A FEZEAHEREEREHSH
HRALEFSREEBFIHEEERNARREN  BEEFSREZEAEZTFIHIENAT - LEEFREETEHE
MIBHEEE AR HSEE -

SR -

'QUBO : quadratic unconstrained binary optimization/ =X E#IR — #EHHEL

*QUBO EEI{EA 0/1 * Ising BEIEA 1/-1 AYEEEY ; Ising 8] 2 B2 QUBO B8 x BIRN A 2 =2x.1

*AIRE G ALLEBMEEM RS EEERIEME (undirected graph) H - BIFE H /& G A97XE (graph minor) e
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2021 WSC / JSTC 2 RifE

TSIA / BRifZ B R I

—F-E2HRAFXERIBEEZIEE (World Semiconductor Council, WSC) S Bt X Z 58 £
SEMPALUBAAXNNEERB B 28K E217 HEBEFEREZERE (SIA) E# > WHBob
BRUGGEWORTH, Qorvo A9 president and CEO #&{F WSC &3 E & - TSIA CEO K EREHIIESZEER (&
BEEER)HE HEBENREESCEEREBITE HFAMBEBHESR MRS IaIES
R BEMLEESE « RASRETHITE -

B AMD (#81 )~ Etron (&l )~ Global Foundries ( &% /5 1Z ) ~ IBM Research (IBM #f %z ) »

Infineon (FAEE ) ~ Intel (F4FF ) ~ Kioxia ($21% * [RERZEC1ERE ) » MediaTek (B#3ERL ) NXP (BEHE )~

ON Semiconductor (273 )~ PSMC ( /1182 ) * Realtek (IHE )+ Robert Bosch GmbH ( Z#{R4S1EH ) -
Samsung(=£ )~ SKHynix(78A3=L) ~ SMIC(HIE) » STM(EJE) ~ Sony (¥147) ~ TI(EMESR) ~ TSMC( &
HBE) UMC (ME) ERRINHITRIESETEDILEHECEEEEE T AME - BETEX—F

—ENEIEE |

JSTCE:ZAINS B 26 HR 6 B 3 HMEAR  BEEFERERE CEO John Neuffer EFF o TSIA HE
REREIEAE ISTC EFEITRR (AREEFRER ) - HAFXFEHREKIE (IRSFEREE )  SFEMIRREER
RS RR R ZRE R - B18E=&8/4E Peter Cleveland ~ BT&E Nick Montella ~ THfREBEEEXEKIE « JAEE
f& Christopher Corr ~ TSIA #: 5 REFRINS B IFIHIE o

B SFE WSC FEBRESHENN :

1. Semiconductors are essential in the fight against Covid-19 :

WSC BERAEUN T B+ SR (BB EFMIERM Y EREXTRR" DREX"  EMZIM&EH
B ERARNEEFRVENETZE -

2. Encryption :
a. WSC #8355 GAMS & B E#F/EHRE » sHME S 2 BB Encryption 1EEERE R TIHEARER » LIERSEE
FREFE WSC ETERY Encryption [REI o
b. 5% 11 B GAMS EERRIAE B X BB Encryption Workshop” » ##80 ZAi&TR & B BAYMERARRE -

3. Regional Support :
a. WSC R AETRVESRE ZFHEEMEERL - MfFE WSC HFEETRIEREN -
b. WSC &35 GAMS 8 B/ 5 5 11 AR GAMS EHAR » #H&E1E GAMS Workshop ik WSC & 5 EAY
U EE 3£ 37 #5481 o

4.ESH :
BUSTE /A e SREMAEHEARRL B2 RS - A TEX EMFELUFGEIRSKINAYE @ I
R RESRMHEAR

REBEH O

5.1p :
WSC PRI B A SV A R I 3 L B AR R 20 © 3% WSC 14 2015 FEBBHVIE
HEEHEENE -

6. Customs & Tariffs :
a. ITA : WSC 88 GAMS & B B= EBRIAFHT —8mAY ITA B - WIFESS/EM ITA HREE -
b. 55 GAMS FE{R HS2022 HRASBEIRZE RIBFIBIFAIT ©
c. Trusted Traders (AEO) : BIfFFERR1L AEO RAZU{F AEO IS B EAVIL R BRATFIB » WSC &&5E GAMS
TBRAZEE WSC £tz 2 FREREIAT (7BRE ) AY AEO Workshop ©

7. Anti-Counterfeiting :
B FEELBRA K U AKRA S 1E » NISEEA - BIFEEE R Z:E2ME A RELITE X ERERNG

il

o

8. Responsible Minerals Sourcing (Conflict Minerals) :
BURTEZ BAREERA R - RBIAVEREE -2 - LU BEAERRMIREN T ARER SHMLIE
FEF5C ¢ 41 OECD due diligence guidance framework & Responsible Minerals Initiative °

B JSTC SHESRR/ENTN ¢

1. Cooperative Approaches in Protecting the Global Environment (ESH Committee)
m{EEFERE SIA XK ESH ZE SRIMIERER - ERHENT !

e PFCs: 2020 & ¥} I £ #% 2 NER (Normalized Emissions Rate) # 2010 £ 1 22.9 % ( #% 2019 &
4.2%) * 1B absolute emissions & 2010 F£ & 22.3% c FFEWSCIB 1R Z#ESTF 2030 £ 1Y
WSC PFC BREREZ B * FRETESHF 11 A -

e Chemicals : XEHRBAEEILEM (perfluorinated chemistries) £ 3 E8E N ZI B2 {1 HRAE B
B EERERE B ENMEREIER 2R » WSC ESH ZE S1FESE NHIMNRE PFAS HEXHNEE © I
188 GAMS T EREE X RS ELREBIBER -

2. Ad Hoc Global Supply Chain Meeting
£ CSIARBEDNHENT » LIEIRF SREMERE AT ERN JSTC FENAEIE S B 11 BR 5 A 25 B
BB - SHHSHELHMN CSANERUEEMERNTRENER @ B1FEETE  BEEBNTBRE
o RIERAEES - CSIA RAEE—TENMERE 1t 6 B 25 BRTRHIEEMAZT EHETH ©
CSIA U 2K FEIR 3 AE GAMS I EEBUIRZEER cover letter FHA GAMS 2% WSC #§st# 2 B4 8
EMiEEte s ETRERE  LTHEERINTE -

3. IP Committee
FEEIFE CSIARLEIRRE S B 17 e L BRgs 80T
o Trade Secrets : ZEERH ST EMNMERAETNEREER  URERKEIAS FEE WSC Joint
Statement RIBHE— > EHMAHR ©

8H AELERERIFEEM NO. 97 July B
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e 2020 WIPO Statistical Report and Utility Models : i & WSC B2 WIPO K B8 & 0 - A& 37 B3
WIPO ITEEHIRIARN » EE WIPO RILIAIZEISF|FULEERAERN » B WIPO $HEREAE AN
EEREERY  ASHEISHERERLE WIPO HERIKE L EEEE A LUREIMWIESE -

4. Anti-Counterfeiting
ER{EEE KSIA Ll email WERHEER  ESIA I2HHAY” Counterfeit Semiconductors and the Online
Environment” EEZHEHNZHF T RASFE WSC BEZHM G > IREEARMEHE RHIMRE
78 o WSC S F{hiE/EE B2 #F 6 B 8 HAY World Anti-Counterfeiting Day » tff £ WSC Joint
Statement ¥44MA1H ©

5. Regional Support Programs
FESIA REERRE 5 B 19 HIEE B REIREI &% - WSC & GAMS WE RSB RE _REMNRAERE
ANZHRIFHEETTH - 5 B 19 BREF LA HEE— PRI REHNER - SHHERHEHDE
—BEEY R 58 — B ERFRE R R BIBUS I HETE B AN AT T © CSIA B RHEEN E L BN STFE R
1BIRTEEN o CSIAE—TREBRMIRE=EENENNZE - RASEEIRTSMBUIT S EIIEEE
BErp o Hftin® (ERE SIA KR ESIA) RBADFERMERERINEMIZLTER - KiEi#H GAMS BIE
RBHEREGMIEE =R

HREF 10 ARY GAMS B & EREE S FHEEETT GAMS Regional Support Workshop * & SIA
FEPHREHERERER - ERHE I FHA WSC Joint Statement fitf1E3X GAMS &1& ©

ERETF GAMS EK WSC % equity funds, SIA E#E “Best Practices for Equity Funds” 12X ZHE
i o ZEHERERM SAEKE—SRHER -

6. Encryption
T ESIA fARERE 5 A 20 BB BRI &% 595 WSC EITHHY Encryption BHEi&IEZE (WSC
Self-Assessment Survey on Encryption) © 285 &3 A7E WSC ESBHBIRERF @ BB M HE
FEHIRREE T - CSIARAETE 8 B 15 HEE— P EEMAKRZ RS - BHRHEHEIRERZ
GAMS BEFHIARA - ESIA IRHAISE 11 BAY GAMS Encryption Workshop Agenda E X ERIE T
1S EERY WSC Joint Statement 323 GAMS 5358 ©

7. Customs & Tariffs
EE ESIAREERR 5 B 18 A AR & - SImERAT ¢
e AEO Global Workshop
[RETH S ERRERITAHI GAMS AEO Workshop RZIEZHMBEILEZERA (2022) £&X » Bid WCO
BENEEH - SEEEERFIZhREZIRLE -

* Facilitating the Use of Refill-Return Containers in Cross-border Trade *
ESIA R7R » EXERIBRAIEE RN BRIRE return refill containers BYIISERERE » TRARRLEBAIEE
BETE BAERARRAVERT -

REBEH O

¢ Semiconductor Based Transducers : HS 2022
HS Explanatory Notes 2 7 2021 & 4 B B9 WCO HS Committee % 2 3@ i@ * & 1t HS8541 F# 72
Semiconductor-based transducers AEETERSHL 2022 F 1 B 1 BHER -

e HS Classification for Semiconductors
WSC #2532 X BBRAE M ER F B E R AR EE—E - Bal WSC ARSI ENIRER

=

1. BAIRZERIEH HS8541 for Semiconductor-based isolators / reactors : tZEB RIS » BRR
BRI BEERIGT 5 ©

2. ESIA $2ZHRY Embedded Chips / dies in PCB YR B 3 48/178 : Hai ESIA A5 BN E 2 IBRAET
A o

* Information Technology Agreement (ITA)
SEE SIA BIEHEUR L1EE - £ WSC EFBIATRIIHE E) ITA B9MERAZT 5 - WSC R WTO f§7E
S E9 8 16 HE ¥ ITA Workshop » WSC &t & # kK WSC Customs & Tariffs T E/\# £ & Peter
Proebster (ESIA) £3& WSC £tk Workshop IFEUEE LL “How an ITA-3 can facilitate a further
expansion of trade in semiconductors and related downstream products, and as such help
address global challenges around health, economic recovery, sustainability, climate and secure
connectivity.” &RELFTR WSC G -

CSIART ' AEE GAMS BIEREET » CSIAAAEEE I IFEK ITA » CSIA A BERIMRIEE
BR1TE) - SR E R WSCEIMmFTRFERERBZRSEMAVEEHMHERER > T/
HHEE ESIA Bt B RITREA 5515 - WSC tidiEIT8E GAMS 8B F SEERE ITA ©

8. Upcoming Schedule
2021 GAMS meeting B KSIA 5% - BrEIFTEIEZILET » BiRZEERRL REER GAMS 515045
R WATEEBALIRER X B o BF (2022) 5 2 ARY JSTC Ei&H ESIA 5% - FHEIA AT B ZE MR
597 - BB 5 BRI WSC BiaHAE I - SHElITEALETT -

B R BRI ESIEE (WSC):

HAFEREEE (WSC) B—2HRTEFEREAEME 2 F BR85S L RAEMN A EEER
FEREBRFERBERE (TSIA) EE (SIA)~ BXE (ESIA)~ BHA (JEITA-JSIA) ~ 8B (KSIA)~ &
FE (CSIA) WHEREERE - SHEMERNERRERETHEMSE  LRIHRNBESIRE
EREEXBEZEE COEEHES  WRZEEDIFRBIE - SEGRE - REE - MBERES
(Encryption ) ~» IRIBRZZHE4 (ESH) » ZERFEREMIFENAEBE - FERELZBRAREE - RESEF
BItE  BEUHKESEMEHBAFHESRN "BREFERBEE (GAMS) IBXHEREE » 1Hi#EF
M WTO FEIFFHEMIZSEET S - SERGREZBEFREZHE GAMS 5% » BREER - BA - B
B 8E - RPBEZBFRERERE A WSC AR S IERREE @ N ZXEEEERATRERSE
Hi 0 Etk WSC & GAMS BAEF EREE X NEIEE 7 B2 I EF SR SBEE
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M3IIATVEOTO [

2021 WSC IFREREEE

TERMMARER/ 2EEBEMKE

e

2021 FHFFBEHE WSCIRREEEHE 6 A 2 ARTRAEE - SIWEBEEE PFC LB & BR
BRI KRR EREREE - SRMEAKAENREFRNH  TETKETR T TRFIHILA WSC i
1232 —1% ESH TERE -

1.PFC:
ZEEXFERBEALTELEY (PFC) FRAFSREELEFNEEM - WiRE 2020 FEFBEHZENVRTE
Moo 2020 FHEIBUERAERE - 2020 FEZELHEMER (NER) £b 2010 1K 22.9% (£ 2019 HF1K 4.2% )
MABEIHEAELL 2010 F& 22.3% o FE L RAEESMEMNBEHINEN EEHERLLE - FIEHEER
BHIEFE) 2030 F WSC PFC BFa:EETE] > WIEERBES N ERRERHE - EFETE 2020 F8iE - It
SHEIE 2021 F 11 AASHBRE o

2. RRERRR :
ZEEIRMPRZHEERIMENERN 2 LR EERBREEX TR RERTEA RIFEIHKRE
MEREFIAER  LFEHBENDZRFEEX / ARET - EENER - B S&H EEBNZ - SAEEM
T=HRERDZMEMETE o 5 EREhUELIETE T 2016 - 2020 FAUFE S&H $51F

3.{b2& :
ZEEIRMPZRLBRHEMIHNENERN  ERHELBENEFNAREESBLN  £5F
EBEARERARARSE - L 7HREEREREEMHNEX - TEIRREMSERXXHE GAMS £H
5% 0 AREBUT R R Y SRESUSREMIRITA PFAS LB -

4. BIREH -
ZEEITERPERFELFNERN - URAEEHEER K - BEVYEEFEBATSMEREIRIE -
FREMEAEER 0k - BEVYANIRISESNGEARERE - TRARRPAAEZ T+ FRECHEBRER
RETERE -

RRTAEEE

28 BISRAESE R 2030 PFC BIERMBILIHE + 5EIE 2021 % 11 H) ISTC/GAMS &
RAEBBOBHHER -
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3 S B8N E Ray Hsieh

KIEEE

HSEENIEZERFL 2016 FEVBE D BARE TN ETEREMTIZE B4 - a5 E
BE TR IRAVERET BT & R ABRARER - '«HEU R AVERIERE
10T ZFER a8 EME LN

)

>.
il

B FRRAS SHITREER

BEIEMRFE
- BIREIEIESECAC1ERE (RRAM 1 FeRAM) 52

FEEERR) o T ¥ ERRIRTIRARIEA IEDM R VLS| +F R - DIE—1E
HMEAEZRT 20 ﬁ%%%&ﬁ%*ﬂ%ﬂ'l%ﬁ%*ﬁEﬁﬂ’\l%iffrﬁiﬁ  WHEWES 30 ExEFE=

BIEF o 5HF - BREATHE

HENEHIREHAINEFERL  2RAERRERNEARNLARAERREE @ HHESRESMH

NEIEREFRMEEITIRE - UABNMEBERER BRI EEE XIRZECIER (OTP) A 8EF - it} -
HEMERINEEEERA N ERENRIEE=MEE (3D 1TnR array) [EfEETIERERMIZINE - HZAA
Y ERE T — AR R R R AR EARRENED -

SERIEE

2020 & EDMA ( BEEFMRETHRE ) - FHEFH
BERREEIERNBIRAR - FEHRFHEEHEZE (TSMC Junior JDP)
BRI FRSERMNTE - ERENAERETE

E16E (2018 F ) EREBEREEEDE - GERHLH

2018 FRHLER - L RMFTABBMEFLE

ERZHGE(E

1.

. E. R. Hsieh, et al,,

. E. R. Hsieh, et al,,

E. R. Hsieh, et al., “Four-bit-per-Memory One-transistor-and-eight-Resistive-
random-access-memory,” |IEEE-Electron Device Letters (EDL), vol. 42, no. 3,

pp. 335-338 (2021).

. E. R. Hsieh, et al., "An Experimental Approach to Characterizing the

Channel Local Temperature Induced by Self-Heating Effect in FinFET." IEEE,
Journal of the Electron Devices Society (J-EDS), vol. 6, pp. 866-874 (2018).
“A 14-nm FinFET Logic CMOS Process Compatible
RRAM Flash With Excellent Immunity to Sneak Path,” IEEE, Transactions on
Electron Devices, vol. 64, No. 12, pp. 4910-4918 (2017).

. E. R. Hsieh, et al., “The First Embedded 14nm FeFinFET NVM: 2T1CFE

Array as Electrical Synapses and Activations for High-performance and
Low-power Inference Accelerators,” to be appeared on VLSI Technology,
2021.

“A Novel Complementary Architecture of One-
timeprogrammable Memory and Its Applications as Physical Unclonable
Function (PUF) and One-time Password,” |IEEE International Electron

Devices Meeting (IEDM), San Francisco, CA, USA, 2020, pp. 689-692.

EEHE

W, - Emeritus from Department of Electronics Engineering,

Prof. Steve S. Chung

National Yang Ming Chiao Tung University
B - Ph. D. in Electrical Engineering, University of Illinois at
Urbana-Champaign
BE - TBABEEHIR (NCTU Chair Professor)
- BAEEE TR (UMC Research Chair Professor)
- |EEE Life Fellow

10.

. E.R. Hsieh, etal.,

. E. R. Hsieh, et al., "High-Density Multiple Bits-per-Cell 1T4AR RRAM Array

with Gradual SET/RESET and its Effectiveness for Deep Learning," IEEE
International Electron Devices Meeting (IEDM), San Francisco, CA, USA,
2019, pp. 35.6.1- 35.6.4. Tian-Yue Chen, Tsao-Chi Chuang, Ssu-Yen
Huang, Hung-Wei Yen, Chi-Feng Pai*, Spin-orbit torque from a magnetic
heterostructure of high-entropy alloy (2017, Oct). Physical Review Applied,
8, 044005.

. E. R. Hsieh, et al.,, "The Demonstration of Gate Dielectric-fuse 4kb OTP

Memory Feasible for Embedded Applications in High-k Metal-gate CMOS
Generations and Beyond," [EEE Symposium on VLSI Circuits, Kyoto, Japan,
2019, pp. C208-C209.

. E. R. Hsieh, et al., "Embedded PUF on 14nm HKMG FinFET Platform: A

Novel 2-bit-per-cell OTP-based Memory Feasible for loT Security Solution
in 5G Era," IEEE Symposium on VLS| Technology, Kyoto, Japan, 2019, pp.
T118-T119.

“First demonstration of flash RRAM on pure CMOS logic
14nm FinFET platform featuring excellent immunity to sneak-path and MLC
capability," Symposium on VLS| Technology, Kyoto, 2017, pp. T72-T73.

E. R. Hsieh, Z. H. Huang, S. S. Chung, J. C. Ke, C. W. Yang, C. T. Tsai, T. R.
Yew, "The demonstration of lowcost and logic process fully-compatible
OTP memory on advanced HKMG CMOS with a newly found dielectric
fuse breakdown," |IEEE International Electron Devices Meeting (IEDM),

Washington, DC, 2015, pp. 3.4.1-3.4.4.

HEESX

IRE - Department of Electrical Engineering, Stanford University

Prof. Simon S. Wong

B - Ph.D.in Department of Electrical Engineering, UC Berkeley
#&EE - Professor in Dept. of Electrical Engineering, Stanford
University

- |EEE Life Fellow

e
H.
{8
EF
I\
A
i
$H
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>.
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SRR Tian-Li Wu

EiERE
?l/J\\_LTé:tEtuEﬁ\ Iﬁ

TSIA NEWS - @75igis —O

—5
BB HE&E ©

BAR BRI ERREED M

ABEFRTELYIHIRE @ RS ERIRILES (SIiC) ThERITHAIFIEE o WA LERIRFEIKE

(KU Leuven) PAEETELHIRAR » TELEFIRF imec RIEEREILE (GaN) IIERTHHBFRAIEEME - ESER105
LI FEEERS (wide bandgap) &1L / Er1tﬁ91b$n1¢ﬁﬁnﬁ!*_*  WEBIBE 80 Rl EBIFREATI AR & w2

= o RETERIEAFRWEHZIER (1

T ERIEE / FIREMR R (2) FIAALEZ2RIGE+ B 1iHE

b WHE 2020 REFEERET Al-Semi %" ERLFERETTMHERGT » HERKIETE - b9l - RIEETERFEmSE
BUFEEYE » FOELFIRF imec ~ EEMATIE AR (UC Berkeley) » EEIMEIETERE (MIT) ~ X6 IBM ~ ENEEEET

B4R (IIT Delhi)

 ENEZEIET 2P (IIT Bombay) » AT Padova KBEFHFIG SR EER @ I HEIFRTER

E&& 2020 VLS| Symposia = S#IE(E Mentoring Event 3% * FZEAMTRR « BESR R A EMTIRE

FERIERE

2020 K EEHEF I RBREHER L RESIEER

2020 IhERFEREMBIER TLI BIFRR1E - IBIRER BSR4

2020 BB ABHEEERD

2020 RE S E YU E 2 E Fellow of the Higher Education Academy
(FHEA)

2019 HESHEF /NS FREEEETE (TEEP) BB

2019 BB FRBEBENETE (B RIEIEIEETF ) Young Scholar
Fellowship

2017 BRI B B RUR

ERSIEF

. N. Modolo, S.-W. Tang, H.-J. Jiang, C. De Santi, M. Meneghini, and T.-L.

Wu*, "A novel physics-based approach to analyze and model E-mode
p-GaN power HEMTs," IEEE Transactions on Electron Devices, vol. 68, no. 4,
pp. 1489-1494, April 2021.

. C.-Y. Chang, C.-S. Wang, C.-Y. Wang, Y.-L. Shen, T.-L. Wu* et al.,

"Demonstration of p-GaN/AlGaN/GaN High Electron Mobility Transistors
With an Indium-Tin-Oxide Gate Electrode," IEEE Journal of the Electron

Devices Society, vol. 9, pp. 2-5, 2021.

. T.-L. Wu* and S. Kutub, "Machine Learning-Based Statistical Approach to

Analyze Process Dependencies on Threshold Voltage in Recessed Gate
AlGaN/GaN MIS-HEMTs," IEEE Transactions on Electron Devices, vol. 67,
no. 12, pp. 5448-5453, Dec. 2020.

IEEHIE Prof. Guido Groeseneken

IR Director of imec PhD research and Academic Relations
- Professor, Electrical Engineering, KU Leuven, Belgium
- Imec Fellow
- |EEE Fellow

BFE - Ph.D.in Electrical Engineering, KU Leuven, Belgium

#&E - Manager Device Reliability and Electrical characterization

atimec

. C. Sharma, N. Modolo, T.-L. Wu* et al.,

. T.-L. Wu* et al.,

10.T.-L. Wu* et al.,

4. Y.-H. Chen, C.-J. Su, T.-H. Yang, C. Hu, and T.-L. Wu*, "Improved TDDB

Reliability and Interface States in 5 nm Hf0.5Zr0.502 Ferroelectric
Technologies using NH3 Plasma and Microwave Annealing," IEEE
Transactions on Electron Devices, vol. 67, no. 4, pp. 1581-1585, Apr. 2020.
"Understanding y ray Induced
Instability in AIGaN/GaN HEMTs using a Physics based Compact Model,"
IEEE Transactions on Electron Devices, vol. 67, no. 3, pp. 1126-1131, Mar.
2020.

. T.-L. Wu*, S.-W. Tang, and H.-J. Jian, “Investigation of Recessed Gate

AlGaN/GaN MIS-HEMTs with Double AlGaN Barrier Designs toward an

Enhancement-Mode Characteristic,” Micromachines, vol. 11, Feb. 2020.

. Y.-H. Chen, C.-J. Su, C. Hu, and T.-L. Wu*, "Effects of Annealing on

Ferroelectric Hafnium Zirconium Oxide-Based Transistor Technology," IEEE

Electron Device Letters, vol. 40, no. 3, pp. 467-470, Mar. 2019.

. T.-L. Wu* et al,, "Analysis of the Gate Capacitance-Voltage Characteristics

in p-GaN/AlGaN/GaN Heterostructures, " IEEE Electron Device Letters, vol.
38,n0.12, pp.1696-1699, Dec. 2017.

“Towards Understanding Positive Bias Temperature
Instability (PBTI) in Fully Recessed Gate GaN MIS-FETs,” IEEE Transactions
on Electron Devices, vol. 63, no. 5, pp. 1853-1859, May 2016.

“Forward Bias Gate Breakdown Mechanism in
Enhancement-mode p-GaN gate AIGaN/GaN High-electron-mobility
Transistors (HEMTs),” IEEE Electron Device Letters, vol. 36, no. 10, pp. 1001-
1003, Oct. 2015.

EEER REHR

HE - BENIREREAR / ERLEREEERRR
- BIIGRAZEBAE / METIER RS EERIR
- EYRBRAREBAR / EFREMPOES
- ENRRTRAS / AEEH AR OEE

- |EEE Fellow
BRE - EZEFARFHREASBMARSZRTRZEL
B - BEURBAE/ERE

UZEARE /R
CBNZBAR/ MHRBERIEERREME
- EEAEAR /B
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REZE Chun-Feng Wu E1kva

HERE

REBERZE 2016 FRMBEIZAERBENITEZLS Eﬁnﬁﬁlﬁl BB - MIREREE : LIEE
% ELIEREEE ~ fEE R - STERZEELURIRARXRA
IEEE TCAD %"IE"‘II!?%,HHHJ » 2 DAC ~ CODES+ISSS » EMSOFT ~ CASES

BEAR BAMIREER

/ EER
RESHHAFTRELAREE - Bt IEEE TC 8
£ ACM / |EEE JRAKEIRR &L

R RHEH—F—RIE & USENIX OSDI FRZ$RA 3 -

IR / BF

o BHILE - BLBTEREE

o BIEIANBCHNHESE - B MRS

o BIEAANTPRELESE - SHiEES

o LIZEPUZSRE A B¥REBMEF] - Patent Number : USP 16,798,166.

ERSHGTE(E

1.

Chun-Feng Wu, Yuan-Hao Chang, Ming-Chang Yang, and Tei-Wei Kuo,
"Joint Management of CPU and NVDIMM for Breaking Down the Great
Memory Wall," IEEE Transactions on Computers (TC), vol. 69, no. 5, pp. 722-
733, May. 2020.

Chun-Feng Wu, Yuan-Hao Chang, Ming-Chang Yang, and Tei-Wei Kuo,
"When Storage Response Time Catches Up with Overall Context Switch
Overhead, What is Next?," accepted and to appear in |IEEE Transactions
on Computer-Aided Design of Integrated Circuits and Systems (TCAD).
(Integrated with ACM/IEEE CODES+ISSS'20).

Chun-Feng Wu, Ming-Chang Yang, Yuan-Hao Chang, and Tei-Wei Kuo,
"Hot-Spot Suppression for Resource-Constrained Image Recognition
Devices with Non-Volatile Memory," IEEE Transactions on Computer-Aided
Design of Integrated Circuits and Systems (TCAD), vol. 37, no. 11, pp. 2567-
2577, Nov. 2018. (Integrated with ACM/IEEE EMSOFT 2018)

Chun-Feng Wu, Ming-Chang Yang, and Yuan-Hao Chang, "Improving
Runtime Performance of Deduplication System with Host-Managed SMR
Storage Drives," ACM/IEEE Design Automation Conference (DAC), San
Francisco, USA, Jun. 24-28, 2018. (Top-Conference)

Yao-Wen Kang, Chun-Feng Wu, Yuan-Hao Chang, Tei-Wei Kuo and Shu-

Yin Ho, "On Minimizing Analog Variation Errors to Resolve the Scalability

BEHIE A R
Y - BIAEAER/ BN IRSRERRR
- EREHAE / FhEEN T RBERE
KREEFHEHEISRRER
BE - EEEMNABRITDTAK / BERSEL
"R -BEIABERE/RERE
- BN ABEKRE/ BiRIRE
- EEEEHEREE L ACM Fellow
Bl EHREF 2B E St IEEE Fellow
- EERARBER LT NAI Fellow

Issue of ReRAM-based Crossbar Accelerator," accepted and to appear in
IEEE Transactions on Computer-Aided Design of Integrated Circuits and
Systems (TCAD). (Integrated with ACM/IEEE EMSOFT'20).

6. Gaddisa Olani Ganfure, Chun-Feng Wu, Yuan-Hao Chang, and Wei-Kuan
Shih, "DeepPrefetcher: A Deep Learning Framework for Data Prefetching
in Flash Storage Devices," accepted and to appear in IEEE Transactions
on Computer-Aided Design of Integrated Circuits and Systems (TCAD).
(Integrated with ACM/IEEE CASES'20).

7. Ming-Chang Yang, Chun-Feng Wu, Shuo-Han Chen, Yi-Ling Lin, Che-Wei
Chang, and Yuan-Hao Chang, "On Minimizing Internal Data Migrations
of Flash Devices via Lifetime- Retention Harmonization," accepted and to
appear in I[EEE Transactions on Computers (TC).

8. Yun-Chih Chen, Chun-Feng Wu, Yuan-Hao Chang, and Tei-Wei Kuo,
"Reptail: Cutting Storage Tail Latency with Inherent Redundancy," ACM/
IEEE Design Automation Conference (DAC), San Francisco, CA, USA, Dec.
5-9,2021. (Top-Conference)

9. Yun-Sheng Chang, Yao Hsiao, Tzu-Chi Lin, Che-Wei Tsao, Chun-Feng Wu,
Yuan-Hao Chang, Hsiang-Shang Ko, and Yu-Fang Chen, "Determinizing
Crash Behavior with a Verified Snapshot-Consistent Flash Translation Layer,"
USENIX Symposium on Operating Systems Design and Implementation
(OSDI), Banff, Alberta, Canada, Nov. 4-6, 2020. (Top- Conference)

10.Shuo-Han Chen, Ming-Chang Yang, Yuan-Hao Chang, and Chun-Feng
Wau, "Enabling File-Oriented Fast Secure Deletion on Shingled Magnetic
Recording Drives," ACM/IEEE Design Automation Conference (DAC), Las
Vegas, Nevada, USA, Jun. 2-6, 2019. (Top- Conference)

HEEBHIR RRERHRA

B - PRBIERR / EERRBHR R

BE - ETAEASR/ ENIREL

R - hRETERR / BHR SRR
- RRETER / ARSI

fE K IH T-Y. Chen

HEEE

TSIA NEWS - @F5HRA

BT, 5 EAR MHRR2ETERR

FRRIARESS 2016 FEABT A EBABMHHBRTZBRMBMIERT - MEEEHBRE @XSU?”E (Spin

Hall effect)

« BhEEEER N IEEC1ERE (Spin-Orbit Torque Magnetic Random Access Memory) o & 22Ed

The Magnetism and Magnetic Materials Conference (MMM), International Conference of Asian Unlon of

Magnetics Societies (IcCAUMs) K The Magnetic Recording Conference (TMRC)

BERABRAFITRLR o

{SERIEE

e 2020 CTCl Foundation Science and Technology Scholarship

e 2019 USI Education Foundation Scholarship

e 2018 National Taiwan University Outstanding Student Scholarship

ERSEF

1.

T.-Y. Chen, C.-T. Wu, H.-W. Yen, and C.-F. Pai, "Tunable spin-orbit torque in
Cu-Ta binary alloy heterostructures," Physical Review B 96, 104434 (2017).

2. T.-Y. Chen, T.-C. Chuang, S.-Y. Huang, H.-W. Yen, and C.-F. Pai, "Spin-orbit

torque from a magnetic heterostructure of high-entropy alloy," Physical
Review Applied 8, 044005 (2017).

T.-C. Wang, T.-Y. Chen*, C.-T. Wu, H.-W. Yen, and C.-F. Pai*, "Comparative
Study on Spin-Orbit Torque Efficiencies from W/ferromagnetic and W/
ferrimagnetic Heterostructures, " Physical Review Materials 2, 014403
(2018).

T.-Y. Tsai, T.-Y. Chen, C.-T. Wu, H.-I Chan, C.-F. Pai*, “Spin-orbit torque
magnetometry by wide-field magneto-optical Kerr effect” Scientific Reports
8,5613(2018).

?E%ﬂﬁ F g B0

£37): - = MV =Y pN-]

ZFE - Ph.D.in Applied Physics, Cornell University

#EE - 2014-2016
+ 2016 - present Consulting Research Fellow, MRAM Team, ITRI

Post-doctoral Research Associate, DMSE, MIT

- 2019 - present Vice Chair, IEEE Magnetic Society, Taiwan Chapter

SEIFREE  WHIEE

T.-Y. Chen, H.-I. Chan, W.-B. Liao, and C.-F. Pai*, "Current-induced spin-orbit
torque and field-free switching from Mo-based magnetic heterostructures,”
Physical Review Applied 10, 044038 (2018).

T.-Y. Chen, Y. Ou, T.-Y Tsai, R. A. Buhrman, and C.-F. Pai*, "Spin-orbit torques
acting upon a perpendicularly-magnetized Py layer," APL Materials 6,
121101 (2018).

. W.-B. Liao, T.-Y. Chen, Y. Ferrante, S. S. P. Parkin, and C.-F. Pai*, "Current-

induced magnetization switching by the high spin Hall conductivity a-W,"
Physica Status Solidi (RRL) - Rapid Research Letters 13, 1900408 (2019).
T.-Y. Chen, C.-W. Peng, T.-Y. Tsai, W.-B. Liao, C.-T. Wu, H.-W. Yen, and C.-F.
Pai*, "Efficient Spin-Orbit Torque Switching with Nonepitaxial Chalcogenide
Heterostructures," ACS Appl. Mater. Interfaces 12, 7788 (2020).

. Y-T. Liu, T.-Y. Chen*, T.-H. Lo, T.-Y. Tsai, S.-Y. Yang, Y.-J. Chang, J.-H. Wei,

and C.-F. Pai*, "Determination of Spin-Orbit Torque Efficiencies in
Heterostructures with In-plane Magnetic Anisotropy," Physical Review

Applied 13, 044032 (2020).

10.W.-B. Liao, T.-Y. Chen, Y.-C. Hsiao, and C.-F. Pai*, "Pulse-width and

Temperature Dependence of Memristive Spin-Orbit Torque Switching,"

Applied Physics Letters 117, 182402 (2020).
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BRoa BN Ya-Jui Tsou

HERE
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i

BIS. & EAR EF T2

FEMRENEN A EABRET TIREMERIGEELI » T EE A B IEETE HFhE B e iE N ERER
SCIERE (STT-MRAM & SOT-MRAM) > BHZE EE N EFEEE (MTJ) SERIITREMEL « BT oRAh %I LIS ket

T LLG MIEERER TR A

RUVE - BFANECIEEERETIRY B S AUMEAEET - AARARTTR R B FNA IEEE

JTEREEE % Symposium on VLSI Technology ~ IEDM MRAM Poster » JXCDC EIFEERT] » & 8 IHEEEF)

FRRET o i SREERE - EEAERIE o

SIRIEE / BRI

=

* 2020 AKX 1975 RBEHRREFIXM T RIFTEE
* 2017~2020 KTEE - B AMEMHBEROEHRES
o LIE—SRAARE 3 BEEEF - UHAREEAARE S BEESF

ERZHGE(F

1.

Ya-Jui Tsou, Kai-Shin Li, Jia-Min Shieh, Wei-Jen Chen, Hsiu-Chih Chen, Yi-
Ju Chen, Cho-Lun Hsu, Yao-Min Huang, Fu-Kuo Hsueh, Wen-Hsien Huang,
Wen-Kuan Yeh, Huan-Chi Shih, Pang-Chun Liu, C. W. Liu, Yu-Shen Yen, Chih-
Huang Lai, Jeng-Hua Wei, Denny D. Tang, and Jack Yuan-Chen Sun, "First
Demonstration of Interface-Enhanced SAF Enabling 400°C-Robust 42 nm
p-SOT-MTJ Cells with STT-Assisted Field-Free Switching and Composite
Channels," Symposia on VLS| Technology and Circuits (VLSI), Jun. 2021.
Ya-Jui Tsou, Jih-Chao Chiu, Huan-Chi Shih, and C. W. Liu, "Write Margin
Analysis of Spin-Orbit Torque Switching Using Field-Assisted Method,"
IEEE Journal on Exploratory Solid-State Computational Devices and Circuits
(JXCDCQ), vol. 5, no. 2, pp. 173-181, Dec. 2019.

Ya-Jui Tsou, Chia-Che Chung, Jih-Chao Chiu, Huan-Chi Shih, and C. W.
Liu, "Thermal and Reliability Modeling of FinFET-Driven STT-pMTJ Array
Considering Mutual Coupling, 3D Heat Flow, and BEOL Effects," IEDM
MRAM Poster, Dec. 2019.

Ya-Jui Tsou, Zong-You Luo, Chia-Che Chung, and C. W. Liu, "Thermal
Modeling of FInFET-Driven Spin-Orbit Torque MRAM Considering Thermal
Coupling and BEOL Effects," IEDM MRAM Poster, Dec. 2018.

Jih-Chao Chiu, Ya-Jui Tsou, Huan-Chi Shih, and C. W. Liu, "Write Error
Rate Prediction of STT-pMTJ Considering Process Variations and Thermal
Fluctuations," IEDM MRAM Poster, Dec. 2019.

EEHE %5 B
I/ - Distinguished Professor / Chair Professor of Electrical
Engineering, National Taiwan University
BFE - Ph.D. 1994 in Electrical Engineering, Princeton University
- M.S. 1987 and B.S. 1985 in Electrical Engineering, National

Taiwan University

6. Zong-You Luo, Ya-Jui Tsou, and C. W. Liu, "Field-Free Spin-Orbit Torque
Switching of pMTJ Utilizing Voltage-Controlled Magnetic Anisotropy and
STT," IEDM MRAM Poster, Dec. 2018.

7. Zong-You Luo, Ya-Jui Tsou, Yi-Cheng Dong, Ching Lu, and C. W. Liu,
"Field-free Spin-orbit Torque Switching of Perpendicular Magnetic Tunnel
Junction Utilizing Voltage-Controlled Magnetic Anisotropy Pulse Width
Optimization," Non-Volatile Memory Technology Symposium (NVMTS),
Oct. 2018.

8. Yu-Shiang Huang, Ya-Jui Tsou, Chih-Hsiung Huang, Chih-Hao Huang,
Huang-Siang Lan, C. W. Liu, Yi-Chiau Huang, Hua Chung, Chorng-Ping
Chang, Schubert S. Chu, and Satheesh Kuppurao, "High-Mobility CVD-
Grown Ge/Strained GeySn,;/Ge Quantum-Well pMOSFETs on Si by
Optimizing Ge Cap Thickness," IEEE Transactions on Electron Devices, vol.
64, no. 6, pp. 2498-2504, Jun. 2017.

9. Yu-Shiang Huang, Fang-Liang Lu, Ya-Jui Tsou, Hung-Yu Ye, Shih-Ya Lin, Wen-
Hung Huang, and C. W. Liu, "Vertically Stacked Strained 3-GeSn-Nanosheet
pGAAFETs on Si Using GeSn/Ge CVD Epitaxial Growth and the Optimum
Selective Channel Release Process," |IEEE Electron Device Letters, vol. 39,
no. 9, pp. 1274-1277, Sep. 2018.

10.Yu-Shiang Huang, Fang-Liang Lu, Ya-Jui Tsou, Chung-En Tsai, Chung-Yi Lin,
Chih-Hao Huang, and C. W. Liu, "First Vertically Stacked GeSn Nanowire
pGAAFETs with lon=1850 p A/ um (Vou=Vps=-1V) on Si by GeSn/Ge CVD
Epitaxial Growth and Optimum Selective Etching," International Electron

Devices Meeting (IEDM), pp. 832-835, Dec. 2017.

#&FE - IEEE Fellow (2018~)
- Deputy General Director ( &FE{F, 2008~2013) /
Senior full researcher ( ERMEE , 2011~),
National Nano Device Laboratories
- Research Director / Senior full researcher ( &8 ),

ERSO /ITRI (2002 ~ 2005)

E{h & Chung-En Tsai

HEEE

TSIANEWS - @F5iRE

ZMmERSREIEEABETF IEEMEMKER LI - MEAEA(CBRAIIE (CVD) Rtz Wiz
ZEREE  WRGAESMBHEEHEGEBERZEE  LRERERFEIRZE (ALD) RZKE & /E
HBEH 3D ERBLEAETHZIEAERE - MR REFR IEEE [BREFEEEE Symposium on VLSI
Technology Ed IEDM F1—3f&=2 |EEE TED EHFSEATY o A SRETE - EHRERI S ©

{SERIEE / EF

LISE—3%PA A B8REBEF| » Patent number : USP 10,777,663
LISEFABAA A B8REBEF] » Patent number : USP 10,957,784
and 10,332,985

LIEEH3RA A B8REBEF| » Patent number @ USP 10,340,383
2016- 2020 £TEE - EAMEMEPORGS S

ERSMEF

1.

Chung-En Tsai, Yu-Rui Chen, Chien-Te Tu, Yi-Chun Liu, Jyun-Yan Chen, and
C. W. Liu, "First Demonstration of Multi-V; Stacked Ge,g,Sn,; Nanosheets
by Dipole-Controlled ALD WNxCy Work Function Metal with Low Resistivity
and Thermal Budget < 400 °C," Symposia on VLS| Technology and Circuits
(VLSI), 2021.

. Yi-Chun Liu, Chien-Te Tu, Chung-En Tsai, Yu-Rui Chen, Jyun-Yan Chen, Sun-

Rong Jan, Bo-Wei Huang, Shee-Jier Chueh, Chia-Jung Tsen, and C. W. Liu,
"First Highly Stacked Gey¢sSip0s N"GAAFETs with Record oy = 110 WA (4100
mA/um) at Vo, =Vps=0.5V and High G, ., = 340 pS (13000 uS/pm) at
Vps=0.5V by Wet Etching," Symposia on VLS| Technology and Circuits (VLSI),
2021.

. Yu-Shiang Huang, Chung-En Tsai, Chien-Te Tu, Jyun-Yan Chen, Hung-Yu Ye,

Fang-Liang Lu, and C. W. Liu, "First Demonstration of Uniform 4-Stacked
GeysSng; Nanosheets with Record loy=73 LA at Voy=Vps= -0.5V and Low
Noise Using Double Ge4sSng s Caps, Dry Etch, Low Channel Doping,
and High S/D Doping," pp. 23-26, International Electron Devices Meeting
(IEDM), 2020.

Chung-En Tsai, Fang-Liang Lu, Yi-Chun Liu, Hung-Yu Ye, and C. W. Liu, "Low
Contact Resistivity to Ge Using In-situ B and Sn Incorporation by Chemical
Vapor Deposition," IEEE Transactions on Electron Devices, Vol. 67, No. 11,

pp. 5053-5058, Nov. 2020.

EBHIE %5 BN
188 - Distinguished / Chair Professor, National Taiwan University
BFE - Ph.D. 1994 Electrical Engineering, Princeton University

+ M.S. 1987 and B.S. 1985, National Taiwan University

. Yu-Shiang Huang, Fang-Liang Lu, Chien-Te Tu, Jyun-Yan Chen, Chung-

En Tsai, Hung-Yu Ye, Yi-Chun Liu and C. W. Liu, "First Demonstration of
4-Stacked Gegg15Sng g5 Wide Nanosheets by Highly Selective Isotropic Dry
Etching with High S/D Doping and Undoped Channels," Symposia on VLSI
Technology and Circuits (VLSI), 2020.

. Fang-Liang Lu, Yi-Chun Liu, Chung-En Tsai, Hung-Yu Ye, and C. W. Liu,

"Record Low Contact Resistivity to Ge:B (8.1x10"°Q-cm?) and GeSn:B
(4.1x10"°Q-cm?) with Optimized [B] and [Sn] by In-situ CVD Doping,"
Symposia on VLS| Technology and Circuits (VLSI), 2020.

. Chung-En Tsai, Chih-Hsiung Huang, Yu-Rui Chen, Chien-Te Tu, Yu-Shiang

Huang, and C. W. Liu, "600 meV Effective Work Function Tuning by
Sputtered WNx Films," 2020 International Symposium on VLS| Technology,
Systems and Application (VLSI-TSA), Hsinchu, April 20-23, 2020.

. Yu-Shiang Huang, Chung-En Tsai, Chien-Te Tu, Hung-Yu Ye, Yi-Chun Liu,

Fang-Liang Lu, and C. W. Liu, "First Stacked GeggsSngq, pGAAFETs with
Cap, Ls=40nm, Compressive Strain of 3.3%, and High S/D Doping by CVD
Epitaxy Featuring Record loy of 58 uA at Vo =Vps= -0.5V, Record G, ..., of
172 1S at Vpe= -0.5V, and Low Noise," pp. 689-692, International Electron
Devices Meeting (IEDM), 2019.

. Fang-Liang Lu, Chung-En Tsai, Chih-Hsiung Huang, Hung-Yu Ye, Shih-Ya Lin,

C. W. Liu, "Record Low Contact Resistivity (4.4x1 0"°Q-cm?) to Ge Using In-
situ B and Sn Incorporation by CVD With Low Thermal Budget (<400 C )
and Without Ga," pp.178-179, Symposia on VLS| Technology and Circuits
(VLSI), 2019.

10.Chung-En Tsai, Fang-Liang Lu, Pin-Shiang Chen, and C. W. Liu, "Boron-

doping induced Sn loss in GeSn alloys grown by chemical vapor

deposition," Thin Solid Films, Vol. 660, pp. 263-266,2018.

#&FE - IEEE Fellow (2018~)
- Deputy General Director ( &|ZEfE, 2008~2013) / Senior full
researcher ( EEME S , 2011~), National Nano Device Labs
- Research Director / Senior full researcher ( EiEHHEE ),

ERSO /ITRI (2002 ~ 2005)
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2021 ISSCC Silkroad Award =B R 4E
2017 ~ 2020 HEEIFEE Merit Award
2018 ~ 2020 FEE £ WHB B

2020 FBHLERARRFHH1E

2016 ~ 2017 TSRIMER / 4HB& R EREHHE
2019 BiakEhy B TS

2018 BIRETIER S

ERZHGE(E

1.

Shao-Yung Lu, Siang-Sin Shan, Shih-Che Kuo, Cheng-Ze Shao, Yung-Hua
Yeh, |-Te Lin, Shu-Ping Lin, Yu-Te Liao , A Wireless Multimodality System-on-
a-Chip with Time-Based Resolution Scaling Technique for Chronic Wound
Monitoring," IEEE International Solid- State Circuits Conference (ISSCC),
San Francisco, CA, USA, 2021, pp. 282-284

Shao-Yung Lu, Siang-Sin Shan, Ting-Heng Lu, Yung-Hua Yeh, Shi-Zhe
Guo, Yi-Chia Chen, Yu-Te Liao, "A Review of CMOS Electrochemical
Readout Interface Designs for Biomedical Assays," IEEE Sensors Journal,
2021(Accepted)

Shao-Yung Lu and Yu-Te Liao, “A 19 uW, 50 kS/s, 0.008-400 V/s Cyclic
Voltammetry Readout Interface with a Current Feedback Loop and On-
Chip Pattern Generation” IEEE Transactions on Biomedical Circuits and
Systems, 2021 (Accepted)

Shao-Yung Lu, Siang-Sin Shan, Tiger Chang, Yu-Te Liao, "A Wide-Range
Capacitance-to-Frequency Readout Circuit using Pulse-Width Detection
and Delay-Line-Based Feedback Control Loop," IEEE International

Symposium on Circuits and Systems (ISCAS), Sevilla, Sep. 2020, pp. 1-5

EBHIE PER AR

R - BNBAEARR / BRIREER

BE - XEEREAR/ BHRIEEREL

TE - ZEHREEXBIMEE (2018)
- |EEE Sensors Journal Associate Editor (2017~)
- BIAZFERAsT B AR / B TR RAUR (2020~)

. Siang-Sin Shan, Shao-Yung Lu, Yuan-Po Yang, Shu-Ping Lin, Patrick Carey,

Minghan Xian, Fan Ren, Stephen Pearton, Chin-Wei Chang, Jenshan Lin,
Yu-Te Liao, "A Two-Electrode, Double-Pulsed Sensor Readout Circuit for
Cardiac Troponin | Measurement," |[EEE Transactions on Biomedical Circuits

and Systems, vol. 14, no. 6, pp. 1362-1370, Dec. 2020

. Shao-Yung Lu and Yu-Te Liao, "A Low-Power, Differential Relaxation

Oscillator With the Self-Threshold-Tracking and Swing-Boosting Techniques
in 0.18-um CMOS," |IEEE Journal of Solid-State Circuits, vol. 54, no. 2, pp.
392-402, Feb. 2019

. Shao-Yung Lu, Siang-Sin Shan, Jiancheng Yang, Chin-Wei Chang, Fan Ren,

Jenshan Lin, Stephen Pearton, Yu-Te Liao,"A Reconfigurable, Pulse-shaping
Potentiometric Readout System for Bio-Sensing Transistors," 41st Annual
International Conference of the IEEE Engineering in Medicine and Biology

Society (EMBC), Berlin, Germany, July 2019, pp. 5761-5764

. Yi-Chia Chen, Shao-Yung Lu and Yu-Te Liao, "A Microwatt Dual-Mode

Electrochemical Sensing Current Readout With Current-Reducer Ramp
Waveform Generation," IEEE Transactions on Biomedical Circuits and

Systems, vol. 13, no. 6, pp. 1163-1174, Dec. 2019

. Shao-Yung Lu and Yu-Te Liao, "A 46 u W, 8.2MHz self-threshold-tracking

differential relaxation oscillator with 7.66psrms period jitter and 1.56ppm
allan deviation floor," IEEE Custom Integrated Circuits Conference (CICC),
San Diego, CA, Apr. 2018, pp. 1-4

10.Fu-To Lin, Shao-Yung Lu, Yu-Te Liao, "A 2.2 uW, -12 dBm RF-Powered

Wireless Current Sensing Readout Interface IC With Injection-Locking Clock
Generation," |IEEE Transactions on Circuits and Systems I: Regular Papers,

vol. 63, no. 7, pp. 950-959, July 2016

$BR9 2 Yun-Yan Chung

HEEE

TSIA NEWS - @F5HRA

B PmRAS B AR B LI AEFR

SERIREEE 2016 FHRABEEE AT AABRET TIRMEAELIE - MiREE A ZHME EEREE
2% (Two-dimensional material transistor development) * $R51EREERE (contact resistance) B #EA T
£ FER (Two-dimensional material device application) » i B2 i EFEMIARIR T EE ° B R RISEZRA IEEE

EDL (2 BB —1E&)

« |EEE TED (15 —1£&) * #2 2019 £ |EEE VLS| (55—24-{£35) Bd 2020 £ |EEE IEDM

(B—1FE) » 2 IRZHHRFED - T2HEMREE - oS -

{SERIEE / 57

2019 TAATEEHE T LES2S

2020 TR BBEMESREHAORES

EH “A Novel Contralateral-Gated Transistor for Logic Circuit, Embedded

Memory & Artificial Intelligence in Back-End-of-Line Application”
—EFEAA

EH “Two-dimensional material transistor with triple-gate design

to realize NAND and NOR logic computing” 55—EF3EB A

ERSINEF

1.

2.

Yun-Yan Chung, Chao-Ching Cheng, Bo-Kai Kang, Wei-Chen Chueh, Shih-
Yun Wang, Chen-Han Chou, Terry YT. Hung, Shin-Yuan Wang, Wen-Hao
Chang, Lain-Jong Li and Chao-Hsin Chien, “Switchable NAND and NOR
Logic Computing in Single Triple-Gate Monolayer MoS, n-FET.” IEEE
International Electron Devices Meeting (IEDM), 12-18 Dec. 2020.

Terry YT. Hung, Shih-Yun Wang, Chih-Piao Chuu, Yun-Yan Chung, Ang-
Sheng Chou, Feng-Shew Huang, Tac Chen, Ming-Yang Li, Chao-Ching
Cheng, Jin Cai, Chao-Hsin Chien, Wen-Hao Chang, H.-S. Philip Wong and
Lain-Jong Li, “Pinning-Free Edge Contact Monolayer MoS, FET.” IEEE
International Electron Devices Meeting (IEDM), 12-18 Dec. 2020.

Chao-Ching Cheng, Yun-Yan Chung, Ming-Yang Li, Chao-Ting Lin, Chi-
Feng Li, Jyun-Hong Chen, Tung-Yen Lai, Kai-Shin Li, Jia-Min Shieh, Sheng-
Kai Su, Hung-Li Chiang, Tzu-Chiang Chen, Lain-Jong Li, H.-S. Philip Wong,
and Chao-Hsin Chien. “First demonstration of 40-nm channel length top-
gate WS, pFET using channel area-selective CVD growth directly on SiO,/Si
substrate” IEEE Symposium on VLS| Technology, 9-14 Jun. 2019.

EEHE  ERT B
B - BUBETEAS /BT IRARRLE

BE -BEUBRR/ BEFIEEL

B - BEMZEAR/ EFRATHEE (2010/8)
BISIRZBAER / BF RATEIFR (2007/8)
BB AR / BF RATBHIEHIR (2005/8)

2
CBRFRTEHEERE / BIFARE (1999/9)

4. Yun-Yan Chung, Chao-Ching Cheng, Yu-Che Chou, Wei-Chen Chueh, Wan-

Hsuan Chung, Zhi-Hao Yu, Terry Yi-Tse Hung, Lin-Yun Huang, Shin-Yuan
Wang, Li-Cheng Teng, Wen-Hao Chang, Lain-Jong Li, and Chao-Hsin Chien.
“High Accuracy Deep Neural Networks Using Contralateral-Gated Analog
Synapse Composed of ultra-thin MoS, nFET and Nonvolatile Charge-Trap
Memory” IEEE Electron Device Letter, Vol. 41, No. 11, pp. 1649-1652, Nov.
2020.

5. Yun-Yan Chung, Kuan-Cheng Lu, Chao-Ching Cheng, Ming-Yang Li, Chao-

Ting Lin, Chi-Feng Li, Jyun-Hong Chen, Tung-Yen Lai, Kai-Shin Li, Jia-Min
Shieh, Sheng-Kai Su, Hung-Li Chiang, Tzu-Chiang Chen, Lain-Jong Li, H.-
S. Philip Wong, Wen-Bin Jian and Chao-Hsin Chien. “Demonstration of
40-nm Channel Length Top-gate p-MOSFET of WS, Channel Directly
Grown on SiOy/Si Substrates Using Area-Selective CVD Technology” IEEE
Transactions on Electron Device, Vol. 66, No. 12, pp. 5381-5386, Dec. 2019.

6. Yun-Yan Chung, Chi-Feng Li, Chao-Ting Lin, Yen-Teng Ho and Chao-Hsin

Chien. “Experimentally Determining the Top and Edge Contact Resistivities
of Two-Step Sulfurization Nb-Doped MoS, Films Using the Transmission
Line Measurement” IEEE Electron Device Letter, Vol. 40, No. 10, pp. 1662-
1665, Oct. 2019.

7. Yun-Yan Chung, Ming-Li Tsai, Yen-Teng Ho, Yuan-Chieh Tseng and Chao-

Hsin Chien. “Study of the Band Alignment between Atomic-Layer-
Deposited High- k Dielectrics and MoS, Film” ECS Journal of Solid State
Science and Technology, Vol. 7, No. 4, 10 Apr. 2018.

. Yi-He Tsai, Chen-Han Chou, Yun-Yan Chung, Wen-Kuan Yeh, Fu-Hsiang Ko

and Chao-Hsin Chien. “Demonstration of HfO,-Based Gate Dielectric with
Low Interface State Density and Sub-nm EOT on Ge by Incorporating Ti into
Interfacial Layer” |IEEE Electron Device Letter, Vol. 40, No. 2, pp. 174-176,
Feb.2019.

HEEEHIE Bk RilfgsE
B - AEERERILERMBRAR / S EMRER
HRE MXEAR BEFIREEL
B - BRE / S EMERRMTHEIE (2020/7)
- BTRE / RETHAERRIMTEIEE (2013/7)

ﬂ
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i T v O = o B + W X & TSIANEWS - 7%$E%ﬁo_o
2021 % & g8 d

ZEH&%Z ©
E25¥F Chien-Ping Wang EHEAR T TRHZEA EEARHT Cheng-Xin Xue EITAEAR BHIEER
HEEE HIEREE
FEFEEE 2019 FERMEN EEADET TREMEHRKGEE LI - BRiXEMEEEARS CMOS BT EARRIZE 2017 FERMREN EEALEHR TSR RAHEYGEE L - TEMRESAERMRALE
RURIZE (lon Sensor) BAFE AL SEESIFE 2 EF IR (Electron Beam, e-beam) IS8 Bl 7 B 2 w2 /i Bl B R AT S Hedd i 2 ECIEBEREHE (Computing-in-memory,CIM) Ei&ELET - B S1ERERRIEIEAEEZEE SRAM-
ZHBRGAIES - BEMEINE (Extreme Ultraviolet, EUV) ELIRESME (Deep Ultraviolet, DUV) Z X BlIB 1726 CIM RIFERE L IEREMEE M8 ReRAM-CIM o ELAT 7 pk R A BFRTE#RHEATI Nature Electronics, JSSC &
REEREY o AR ESA IEDM B2 Sym. on VLS| 5 |EEE JEREIFR &85 - ISSCC ~ IEDM ~ ASSCC % |EEE JEAXEIFR &5 o

SHRIEE
* 2020 BTEEMEENIRIEES
° 2019 BEHELEEHRNIELEEELHE

f‘%iﬁﬁéﬁ 5. Cheng-Xin Xue, et.al, “A 1Mb Multibit ReRAM Computing-In-Memory
Macro with 14.6ns Parallel MAC Computing Time for CNN Based Al Edge

FinFET-Based EUV/eBeam Detector Arrays for Advanced Lithography

Processes,” in IEEE Transactions on Electron Devices (TED), vol. 67, no. 6, e 2021 BTaEEES

2020 ELEEmEE - (B Processors.” IEEE International Solid-State Circuits Conference (ISSCC) Dig.

2019 BHRES - HERSFE L EEES
2019 SR EHEBNIEESESE
2018 STEEHIRBNIEESE S
2017 BRI RBNIEESES

ERZHGTE(E

1.

Chien-Ping Wang, Burn Jeng Lin, Jiaw-Ren Shih, Yue-Der Chih, Jonathan
Chang, Chrong Jung Lin and Ya-Chin King*, “On-Wafer Electronic Layer
Detectors Array (ELDA) for e-beam Imaging in Advanced Lithographic
Systems,” in 2021 International Symposium on VLS| Technology, Systems
and Applications (VLSI-TSA), Hsinchu, Apr. 2021.

Chien-Ping Wang, Ying-Chun Shen, Kun-Lin Liou, Yu-Lun Chueh, Yue-Der
Chih, Jonathan Chang, Jiaw-Ren Shih, Chrong Jung Lin and Ya-Chin King*,
“Hair-Like Nanostructure Based lon Detector by 16nm FinFET Technology,”
in 2020 IEEE Symposia on VLSI Technology and Circuits (Sym. on VLSI),
Honolulu, HI, June 2020.

Chien-Ping Wang, Yi-Pei Tsai, Burn Jeng Lin, Zheng-Yong Liang, Po-Wen
Chiu, Jiaw-Ren Shih, Chrong Jung Lin and Ya-Chin King*, “On-Wafer

EBHIE =R
W - BELEEARR/ EFIREMRER
Bl BEEARR / SR IBREROEE
BRE - Ph.D. 1999 and MS. 1994 Electrical Engineering, University
of California, Berkeley,BS. 1992 Electrical Engineering,
National Taiwan University

B - BENAEAR/ EFIREMEMREIR (1999~)

pp. 2406-2413, April 2020.

. Chien-Ping Wang, Ying-Chun Shen, Peng-Chun Liou, Yu-Lun Chueh, Yue-

Der Chih, Jonathan Chang, Chrong-Jung Lin and Ya-Chin King*, “Dynamic
pH Sensor with Embedded Calibration Scheme by Advanced CMOS
FinFET Technology,” in Sensors, vol. 19, no. 7, pp. 1585, April 2019.

. Zih-Hong Chen, Po-Hsiang Huang, Chien-Ping Wang, Yu-Der Chih, Chrong-

Jung Lin and Ya-Chin King*, “Embedded Near-Infrared Sensor with Tunable
Sensitivity for Nanoscale CMOS Technologies,” in IEEE Sensors Journal,

vol. 19, no. 3, pp. 933-939, Feb.1, 2019.

. Peng-Chun Liou, Tsung-Han Lee, Chien-Ping Wang, Yu-Lun Chueh, Yue-Der

Chih, Jonathan Chang, Chrong Jung Lin, Ya-Chin King*, “High Resolution
lon Detector (HRID) by 16nm FinFET CMOS Technology,” in 2018 IEEE
International Electron Devices Meeting (IEDM), San Francisco, CA, Dec.

2018.

. Zih-Hong Chen, Chien-Ping Wang, Po-Hsiang Huang, Chrong Jung

Lin and Ya-Chin King*, “Embedded Tunable Near Infrared Sensor with
Programmable Potential Barrier on Nano-meter CMOS Platforms,” in 2018
IEEE 2nd Electron Devices Technology and Manufacturing Conference

(EDTM), Kobe, Mar. 2018, pp. 274-276.

HEEBHIE MR B8R
W - ELAEAS BT TAZHRA
- RS BIARAERAR (VIS) (145)

] - Ph.D. 1996, MS. 1992 and BS. 1990, Electrical Engineering,

3

National Tsing Hua University
RE - BILBEEKRR / EFIEMZRT #I% (2005~)
- AR SEERIRE ARG BIRAR (VIS) (43R ) (2015~)
BETRREEIRAIE/AR (TSMC) Program Manager, R&D
(1996~2005)

2020 B TEERE S
2019 ETEERES
2019 BEER R4S - $RHE
2018 EER &4 - $RHE

ERSMEE

1.

Cheng-Xin Xue, et.al, “A CMOS-integrated compute-in-memory macro
based on resistive random-access memory for Al edge devices,” Nature

Electronics, vol. 4, pp.81-90, Jan. 2021 (Research Article)

. Cheng-Xin Xue, et.al, “A 22nm 4Mb 8b-Precision ReRAM Computing-in-

Memory Macro with 11.91 to 195.7TOPS/W for Tiny Al Edge Devices.” IEEE
International Solid-State Circuits Conference (ISSCC) Dig. Tech. Papers, Feb.
2021.

. Cheng-Xin Xue, et.al, “Embedded 1-Mb ReRAM-Based Computing-in-

Memory Macro With Multibit Input and Weight for CNN-Based Al Edge
Processors.” IEEE Journal of Solid-State Circuits (JSSC), vol.55, No. 1,
pp.203-215, Jan. 2020.

. Cheng-Xin Xue, et.al, “A 22nm 2Mb ReRAM Compute-in-Memory Macro

with 121-28TOPS/W for Multibit MAC Computing for Tiny Al Edge
Devices.” IEEE International Solid-State Circuits Conference (ISSCC) Dig.
Tech. Papers, pp.244-245, Feb. 2020.

EBEHIE RIEAHR
W - BEEARR B TIREBRRISERIR

- BETERREIREE/AR (TSMC) Director of Corporate Research
2R -BEURBAR/EFIEEL

. Fu-Kuo Hsueh

. Wei-Hao Chen,

. Cheng-Xin Xue, et.al,

Tech. Papers, pp.388-389, Feb. 2019.

--:Cheng-Xin Xue, et.al, “Monolithic 3D SRAM-CIM Macro
Fabricated with BEOL Gate-All-Around MOSFETs.” IEEE International
Electron Devices Meeting (IEDM), pp.54-57, Nov. 2019.

. Cheng-Xin Xue, et.al, “A 28-nm 320-Kb TCAM Macro Using Split-Controlled

Single-Load 14T Cell and Triple-Margin Voltage Sense Amplifier.” IEEE
Journal of Solid-State Circuits (JSSC), Vol. 54, No. 10, pp.2743-2753, Oct.
2019.

- Cheng-Xin Xue, et.al, “CMOS-integrated memristive
non-volatile computing-in-memory for Al edge processors” Nature
Electronics, Vol. 2, No. 9, pp.420-428, Sep. 2019.

” A 28mn 320Kb TCAM Macro with Sub-0.8ns
Search Time and 3.5+x Improvement in Delay-Area-Energy Product using
Split-Controlled Single-Load 14T Cell.” IEEE Asian Solid-State Circuits
Conference (A-SSCC), pp.127-128, Nov. 2018.

10.Wei-Hao Chen,---Cheng-Xin Xue, et.al,” A 65nm 1Mb nonvolatile

computing-in-memory ReRAM macro with sub-1éns multiply-and-
accumulate for binary DNN Al edge processors.” IEEE International Solid-

State Circuits Conference (ISSCC) Dig. Tech. Papers, pp.494-496, Feb. 2018.

1SR - IEEE Fellow (2019 %)
- BETEREEIREIE/AR] (TSMC) Director of Corporate Research (2020~)

- |[EEE Taipei Section Chair (2019/1-2021/1)

- ##%&8 Program Director, Micro-Electronics Program (2018/1-2020/12)

B EFEARR / BHITEEREIEHRIR (2019/8 ~)
Bl BHEARR / SR ITEZRHIR (2014/8)
- BISLEEARR / B TERBEREIHIE (2006/8)
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& — Ying-Ping Huang

HERE

B S AR INAER B F AT

FE—TRZERE 2015 FEMABEZMINASHEFHEMBGEE LI - FTEMRBF AR LBENERTHRSIE
Joff o EFRATAT SR AR = AR KR R ST E R ER EE L @ HESERI BRI ERPRIERAIK
# o B2 RR B SR EIFR— R EATF IEEE Electron Device Letter ~ IEEE Transactions on Electron Devices &El
F&—i7 53 & Device Research Conference 3§35k » MBI H 4K IEEE Electron Device Letter HFI5E

REATIHE R ERERDL

ERDINEE

1.

Ying-Ping Huang, Wei-Chou Hsu, Han-Yin Liu, and Ching-Sung Lee,
“Enhancement-Mode Tri-Gate Nanowire InAIN/GaN MOSHEMT for Power
Applications,” IEEE Electron Device Lett., vol. 40, no. 6, pp. 929-932, Jun.
2019.

. Ying-Ping Huang, Chih-Chieh Huang, Ching-Sung Lee, and Wei-Chou

Hsu, “Enhancement-Mode InAIN/GaN Power MOSHEMT on Silicon With
Schottky Tri-Drain Extension,” IEEE Trans. Electron Devices, vol. 67, no. 12,

pp. 5434-5440, Jul. 2020.

. Ying-Ping Huang, Ching-Sung Lee, and Wei-Chou Hsu, “Normally-Off

InAIN/GaN Fin-MOSHEMT with Fluorine Treatment,” 2020 Device Research
Conference (DRC), Jun. 2020.

. Ying-Ping Huang, Chih-Chieh Huang, Ching-Sung Lee, and Wei-Chou Hsu,

"High-Performance Normally-OFF AlGaN/GaN Fin-MISHEMT on Silicon
With Low Work Function Metal-Source Contact Ledge," IEEE Trans. Electron
Devices, vol. 67, no. 12, pp. 5434-5440, Dec. 2020.

. Ching-Sung Lee, Xue-Cheng Yao, Ying-Ping Huang, and Wei-Chou

Hsu, “Improved Ultraviolet Detection and Device Performance of Al,Os-
Dielectric Ing;,Aly 5N/ AIN/GaN MOS-HFETs,” IEEE Journal of the Electron
Devices Society, vol. 7, no. 1, pp. 430-434, Mar. 2019.

BEHIE BN SRR
B - BRI AR  EEBRERER
BE - BERINAS EEEL
18R - EURIhAR / BEBRER (2015~now)
- ENRINAE / EEZRREIRE (2012~2015)
- BSIRRINARE / RigHEFDLEE (2007~now)
- BN Ih AR / EHETRRERREE (2005~2007)
- EISI IR / SR (2002~now)

. Ching-Sung Lee, Xue-Cheng Yao, Ying-Ping Huang, and Wei-Chou

Hsu, “Al,O;-Dielectric INAIN/AIN/GaN Gamma-Gate MOS-HFETs With
Composite Al,O,/TiO, Passivation Oxides,” IEEE Journal of the Electron
Devices Society, vol. 6, no. 1, pp. 1142-1146, Sep. 2018.

. Ying-Ping Huang, Ching-Sung Lee, and Wei-Chou Hsu, “Novel

Enhancement-Mode Tri-Gate InAIN/GaN Tunnel-Junction HEMT,” 2020
International Conference on Solid State Devices and Materials (SSDM), Sep.

2020.

. Ching-Sung Lee, Yan-Ting Shen, Wei-Chou Hsu, Ying-Ping Huang, and

Cheng-Yang You, “Aly;5GagsN/AlLGa ,N/Aly;5Gag,sN/AIN/SIC Metal-
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