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COVID-19 BB EREE
HEARE

BRESBEMERESEHEMTE « APIAAES / 2IRE

v
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—i5% COVID-19 ZIEEMEIRARITHRRIEEM @ HF) 1 BHBEIRERLA - 2 3~4 ARBEEXER
EREME © 5~6 AERBERENESE - &S 2020 FEFXFEEEFEHE  HEEEXRRMEL
HMH ~ FEERENSIES 0 2020 FE=FEMRJ M NBREHERRAEGRARGE - X 8 BNERK
FEAHCEH 2,000 EA - EFTABERRE] 75 EALE @ BXZIREERBAER © MARREESZEHRE
| - FREPWERRASHEZEPREER - 5 28%XE 5 BURERARTISHBRNMERE THER
ENFEREBTLWAR - BtRERBERARZNFERTHAHERERIETTE - ttEMA 2020 F
BN EIERFTEERNERTHEERS | TBRKAIBER - AIH2IX - QEBFEREIRRBELETRR
& > LUTHSEE COVID-19 ZiRH + BeeE X LR BF—/M -

— 2020 FRIRY EREHELAM AT A 3.3% MK - BRIBENMEYTEL » B8R
COVID-19 BIZ2iinEA™mS ' EREXSEEEANRIE—KES

RIBR—FRABRER 2020 F9 B EIUHREZF2HIEERRENSHRABIBEHIE B B
A9 -4.8% 8874 -5.2% * HAEE - BA - BREBEEBER RIS AN -5.3% ~ -6.4% ~ -8.6% » FERIER 1.7% -
Hitt FEFEAIE L S HN 2020 FEIRER T REBHBEERRRMEFHFUERRNERE - TR\BERNRN
3.2~6.0% @ BEIRSEN BRI BER DT B IEIMER EIEAR R BHBIE - #2020 F2RET R
FEERRAAEERRRZRHIREE - COVID-19 ZiEiERk 2020 F£23k GDP i§HIR 1930 FRKEELUIRAVFH
& 5 MR EKF B MEERITEHERREEE 0.85 * RIEEBRREREER MEZE - BAES 2020 &£
EIRF BRI RN FANTRERLEE -

Bl EA2019 FESALEEHEH 2
B 2020 FRBR L EEGIBERETSEY O
% BEEERERTENN 55~12% WEM - o
B COVID-19 BIBMRE * EPTHRE-XE 5 o
WO M © ILUFI SR 2020 FRHETIE ) O
RIS HE BRI L2020 5 BITHE 10 \;41/
ERERAFEETBIERE  MESEEEIRE 15
SRSk TR A AR SR ARk » 2020 F2EH
HESPE 1.6% MEREKMHEEERERD
B 4.9% 0 BREBFH PCHRIBIERSE
10.0% ~ 10.5% °

20158 20165 20174 20184 20194 20204 (E)
-0 £k - B2
ERIIE © WSTS ~ TSIA ~ BEISEMRIRESEHERIE » 2020 F8 B

B— EFEREIKFERHER « OEFOREAFIZRILR
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EL@IERT - SHEHEEN 2020 FERFTEMIZHERFERRFBAFEE - U2 MR AE
AIERRMIBHTESRNE  MESEIRFERHERNZES 3.3% fER - BEHNRTIERNED - 2IRF
SRAGHHERBIZEFERERE > MeaEFEREEFERABHER 2019 Fa91.7% RS ZE 2020
F12.6% BIpLE » BASATKBIZ BIEFIISE MIEEES SR IDM RAVEEE « ZhRRE N EEER AP m5E
PR MmAFENAIH R - LEH SRR HEEFE (FF2EE—) -

R— BREERAUBBHRIREENRENIFR

B %
EES IMF UN IHSMarkit OECD EIU WB
2020.06 2020.05 2020.09 2020.09 2020.09 2020.06
2020 £ [ 2021 £ | 2020 £ [ 2021 £ [ 2020 £ [ 2021 £ [ 2020 £ [ 2021 £ [ 2020 £ (2021 £ | 2020 £ | 2021 £
(E) (F) (E) (F) (E) (F) (E) (F) (E) (F) (E) (F)
1 -4.9 5.4 3.2 4.2 -4.8 43 45 5.0 -5.2 4.5 -5.2 4.2
=E -8.0 45 4.8 3.9 -4.0 3.5 -3.8 4.0 -5.3 4.0 -6.1 4.0
BAE 5.8 2.4 4.2 3.2 5.7 2.2 5.8 1.5 -6.4 1.7 -6.1 2.5
) -10.2 6.0 5.8 2.9 -8.5 4.4 7.9 5.1 -8.6 5.4 9.1 45
AR 1.0 8.2 1.7 6 1.7 7.1 1.8 8.0 1.7 7.3 1.0 6.9
=y -- - - = 0.1 3.2 = = -0.3 1.4 =
HRAEZE -11.9 8.0 -14.6 9.4 = = 95 6.0 -16.2 9.2 -13.4 5.3

WHAIR : 2EICERR: » 2020 F 9 A

— 2020 FREXGREEGTIEERH 2019 F/9 1.74% RAE 12.61% * RERKEGZESE
PRESALBIMEE - =hRIREEMNEE 2SS EERE

RIBEZAEETEUB AN - 2020 FEAF EEEEEIMIBIEH 2019 FH 1.74% BAZE 12.61% > F@RE
¥} Covid-19 BEERIZHSER ¥ EREERESTIEENTIIRIE T - AEF EREMERMEHEEN
FMEFRTE N 0 REBEGERR - HESEEENRERBINEBIIMIEENE ; BINEEBEREENMAL LK
BiEE  TMH 2020 FEASZHEATIE  HH 2019 FH) 149 BETTIREE 2020 £/ 160~1701E=7T ' B
EEEHENFIERIEEDED) 20%  BEREBEE 7 BXK/ 7 BXKEEIR - 5 RXRRUBLETENAIZRES
ERENE S MR AARTEE - EFRREZ THWREREDR ) ENHESEEIRK - BRESRNEHISES
HHEEREESENEZE L BEIEEER 2019 FHESBLEEA 2020 F S BMIBREZIESE -
HhiFE FEALIEREREMNEEER ZEASEMENRAVRES -

BSEETRRREMEET R H - RENPEM S HEEREHERETEEBLrIENF - 5 RIGEEERRETE
BN AIR A PEEREEHERNERSH - AMHEREN D HEIFTE - i1L COVID-19 ZIFETER
EEE EIT 4R EZE2R0MERA NB Ak BnER  MBFRAEK - BMAREERE 56 EREFRE
R~ BEREK ASIC HEIEFHB T HINREX - HEEQRETEH (TWS) IHEHE - ZEZIEMARAE
& BIMAI K ASIC REE K - thEREREE BRI B R IREFHERIT - 1 2020 FRINEEEEIRARGETE
BE{EFERA 2019 F69 8.03% #HAZE 10.91 % °

HRESRBERIESE - BREHR 5C HEMERSIAEEEHR MM - 81T HitbF 5Tk
HIRE MEEEELERBLATFRIEZIRSHEFFTE - EE 2020 F T+ Apple 5G iPhone BENHI E# »
LI % Qualcomm ~ EfiZ§#4 » AMD » NVIDIA FXBIEAEE @ URARESKEITAGHEARE  SEESHY
FEHRITENRERRFESRM (WLSI) Fa - BREREEFBEREMRFRT LIFEAK - BELE
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G ERSRRMRRR AR (TSMC - SolC) » IEHEREARBREAEED (InFO) REMR LRE F&HEH
2 (CoWoS) #1il » MABE—_FLBEEFXRELENTEL  TELEFANRERE  EERELMTERLSE
BEEZE > ALk 2020 FLERATRELEB/YRFENTEY  BAEEFERSMARE - EFREHEHS
THEFTREFRMEL  BLESHIZEN 5G FH# « HPC F loT HRIFEFRFTERED 5 KR 7 K E2HEETE
X BESCEENFHRERAMMA > BFEEESEARIEAME - BHLUMERER - 2020 FLURAEERE
MFRIBEELE » TEE 56 « MEHRSEXIEER - LRAEBHREREMAEE  $TEER LI - BHiEAERESR
HEMEmMBANKITENE HEES  F15HE 8 NEAFARMISIE » BN 2020 FLURMEHEHE
} USJC BRIIFEIZ IR - AR EHEN R BT ETRNEBELUAENREET - RMeHEMERE
BRI R SR SAE - LIRFEATEHE  ¥8HA  5G  REESTSEMEF - BiEMS » wLEERFERR
R AEAZEAE R MEAVER T - BNEER TEEFERA 2019 FMH 2.13% K@ LEFZE 2020 F 16.68%
AYIKZE o

BEMNECIERE R IDM ¥5HE - B)ME 2020 &34 COVID-19 &1 » ZVBIIESLE DRAM ERIHEHNRE D
i B LBAEIRtAS B RTINSl - BAEERL 2019 FEBELEAVACTMBNE @ # 2020 FEA Y DRAM
This 2R S ERIRIBENBE » 20 2020 F£FKELL DRAM AARHIECIEREE DM EEFERIGH 2019 &
B9 -20.40% 885 7.21% °

B —1EAYZE » 2020 F LUK COVID-19 ZIFEMEEM A  ERHBPER LBYSFERER > MLE
I E 2020 FEAZHIENM - MEEFR 5G HE © HiEHEER /O DRAM &K - LUKk NB RE&E# T
ERHBFTKIEN - (515 PC OEM FKETFAHAE - B IEREH - N& - EFHEF DRAM Ut EERRE
ERHD ~ 5G 5% ~ AR PC FRAYIENN - [EFF DRAM {BIZ188258 2019 FRIEIEA HIGIEE - thEE
7E 2020 FLUKEA _EHHE DRAM SLEX BN ERN  BEERENBRPLARERBEEZBFKREN &
AR ERELEEMTKESR - DRAM EERR ERZEFTHER DRAM B XKinaERs - EmisHhHnE
DHEZREFHEMSEEENPOMS ) ENBEEE BIHERMEMAOTEE - 20EEF 10 =Kk DDR4
LPDDR4 K DDRS5 E&MKEERZ © FARTH 2020 F T FEARE - HRKIMFAETESRA > MEAF
MBEBZHELR 20 RAXELRSFIREER - Fik 2020 FEEMEASZHAGE 92 BT FIEKRSE 67% o

RABEFESRIRLARESE » 2020 FHREZITEEEFIEERB 2019 FHY 1.56% IREE 6.05% ° £
BRRIFTEPHR B H B R SIEEN T KGR ER @ F15572 IC HEMEERITERRENSE
BEZEHIBERQF ¥ DM AMEREE - 1§ 1IC ABREERIN  aRTAEXEREHZE B
2020 F ¥ FRERTTERGEREIERS « IR ERBF(EERITAER CIS B GHERAE T KEL © fih
3D RCAITTIHERARIETAIE K - BEXE

HEBREARIR  FETEEREE © 1668
EELMER R (B - 1261 1091

SEENBRTE - 2020 FLKEE i 2 605
masennEes zEzaes 00 B L s
RIREE - R BIERRER X g cst  BEATE  fROM )
£ 5G BEA 99~ mIBLTEMBALAE

BRI T - DHRE AR

BMEREBMXE  BEMR20205F3 W20196  M20205E(F)
AREIRER B B ER S MR . 204

BEHRIR : TSIA ~ BEIEEMRRES AR EEE - 2020 £ 8 A

BRE&| - IR EREEHER  LRE

RN T S EI R R b= =I=D B 2019 ~ 2020 R E¥BEELRSMBEEEZEBERR
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BT EERE R R BFMIFRLMN - 552 5G iHE 2020 FFFFEHIMERRENRE - ELHFER
AR EMEHE (Fan-out) 3% - LEHEEFIR B B ICIRIEME -

= 20200 F L ¥ FERHE T AF ESHEREHEFEHABRN209FFHERRTRRES
Broadcom * Tl ' lEE 2% COVID-19 ZEIERIE » B/ G ERINFEHA

IRIBR_ARETERIAIAD » 2020 F E¥FHE— ~ TRIEAER 2019 FREEHEE - EHA Intel (KEAFESRZE
& MESHEIAFIERA 22%  FEE2ZEM COVID-19 i » $T42E LI - #2 FHEREZ NB ~ AR
EimEHEZRIESRRER » H/RAIZ Samsung » $HEFRFIERINE 12% @ A B RN EIEBUHERIAE
7 2019 FEEBFAE - ENESESHESMEEN 2019 FLEFFEEMR 40% ° T EREALENZIFERLR
BRREZE S RAKEXNEE BN BEKE—RERE - FEERINKBNNAEHERE TEMEN B
MEEHELTRHS  WESEEERALSRENAXNEELEEREHMERITHEE - MUEEN®R -~ 5
FH#AY SK Hynix » Micron » 2020 & £ FEHERFFILRW 2T FHAES: - Fa7At 2 DRAM » NAND Flash
MEEEFIEEERE -

2020 EEIRFEREFE N ~ +RAIE A Fabless i » BERIBEAIZEE » HH Broadcom BI 25
E| COVID-19 #22 » BHAREERNE > EMHERFRELE 3% F—R T AEHEERLHRERR
HiEE 9% » BfRE S B EIHAME - B2 2020 F EFF2EISEMIBREHRER - WESERE FHREE
L IC #3852 5)EE8 - KK TI EEEE Analog £ 2020 £ 7 BERU AR 210 BETHERINESEFHF
Maxim @ LUig 2@ HE/SEM 5G & F 8EBE M MIHHEE - £ E Maxim #l Analog # 2 fALE IC BN EER
HIER > ARESHNEREIREET  MMENESZHEH T BERERAHRFEE S - RE Qualcomm »
Nvidia  J8/8 » 2020 & ¥ FHELEEEHR 2019 ERHAIZE2RA RIS » EHERAE XIBEESE TR
MERL 2019 EREAE AR ARENREE - REEAFEIIENEFBEEEERS  AMX I EZEHELSR
BHSHRE > £ 2020 F9 AhABREFERERN  AIEBRERMEBE BREB RIS FETKI 8l
BRSNS AR ARIBE SR 2020 F EF FIBRERFERI T REEHERETIRS -

RZ 2020 FLFFRERA+AFSRMIFERRNMEAR

B BEET%

fazgé fﬂgz AT a5k 2020 £ 1H Total Semi | 2019 £ 1H Total Semi |2020 £ 1H FHER

1 1 Intel =B 38,951 32,038 22
2 2 Samsung 2L 29,750 26,671 12
3 3 BEE B 20,717 14,845 40
4 4 SK Hynix 3 13,099 11,558 13
5 5) Micron =E 10,624 10,175
6 6 Broadcom Inc. =E 8,109 8,346
7 7 Qualcomm = 7,857 7,289 8
8 10 Nvidia ES 6,525 4,674 40
9 8 Tl =E 6,241 6,884 -9
10 16 BR FRER 5,220 3,500 49

AEtEITX 147,093 125,980 17

BERIFE © IC Insights » 2020 &£ 8 B

/4
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2020 WSC/JSTC BiiRE

TSIA / BERG & R IR

—F—EZHRAFEREESIEE (World Semiconductor Council, WSC) R AZIEHE » SF
SLITRER AN B8RSR 8 B 26 HiE 81T - HAEFSREERE (TSIA) i UHASRESEER
(BREEEER ) #BE WSC 8:2EF - TSIA HE CEO RRERERIENBEELCEEREHITR « #1a
RREBHEER  MEHREIRIESER  MEMUAEIKE - HAXRBEERTR « ERFHSRZHE
I8 ~ RAEHETHITER ©

BIEAMD (#&f) ~ ASE (HBY) - Etron (#%&l) - Global Foundries (1&#731E) ~ Hermes-
Epitek (ZZE) *IBM Research (IBMBFZBR) ~ Infineon (FERZE) - Intel (F45E) ~ Kioxia ($5% » R
RZE01ERE) ~ MediaTek (H#3EFL) ~ NXP (REE ) - ON Semiconductor (Z#&3%) ~ Powerchip (/]
18E ) - Realtek (¥ 2) » Robert Bosch GmbH (##{B451&H) ~ Samsung (=Z&2) ~ SK Hynix (;BHL)
SMIC (FRiEs) ~ STM (RJA) ~Sony (¥i71) ~TI (f2M{#ES) ~ TSMC (/FEE) ~ UMC (IE) FAF
HEFITREESE X EIREHS CBSEBEEX EEMEE  2ETER—F—ENSIEE !

JSTCEZRIR 8 B 19 B 27 HMERM » HAE ISTCEFIRER (ABEEFRR ) REREES
K2 (IMEFXEREE ) HAEF - 2HIZASKARECEHERRZZHRER - BBERENER - 81EE
&l## Peter Cleveland » BT&E Nick Montella ~ BEEXEZEBFEMTEIIE « THREZBEEZLE « JAE2EMN
Christopher Corr ~ TSIA i E RIFNG B R HIE - REHIHIE - ARERHE - RESHERTE -

BRBEERR, WSC FEBRESHEANT

1. Impact from Covid-19 (Supply Chain) :
a. WSC BERAEUAT 7 B+ SRS i B @ (PO L B - B SRR ARMIFVENE T K -
b. WSC thif#EE GAMS FHENRB AR SF - LIS EIRF SR MHEMREARE

2. Encryption :
a. WSC #8585 GAMS & B B#F1EHEE » SR 8B Encryption MEAMRE R MIHEARER - LUEERSEE
55 WSC ET%ERY Encryption [RE] ©
b. S 10 BAY GAMS E:zHARMHE B X BB "Encryption Workshop” »# &N Z &R & B BAVAERIIETE -

GLOBALVIEW [Ei]5S

REBE&H ©

. Regional Support :

a. WSC B REURRIERE S HEIERER(L - WFa WSC HaTRIRE] -
b. WSC #&55 GAMS B SE+HA) GAMS EHARE » ##EE# GAMS Workshop &t WSC & 8 BIAYEL
AR ST HETE ©

.ESH :

BUS AR+ TRENEPERANRRL 2R - B TEXEHFBAUTGEARSKIAYE - It
R REFEMER -

P :

a. WSC #HEMEEEUFE (R BMERRERBE © B3& TRIPs AIL 25 B » WSC HEERIASE TRIPS ©

b. FEEREIFEN=EFRE -

c. 2# WSC AIBHLE NPEs / PAEs EiERAY Best Practices °

d. Z#F WSC 2014 F@:ErHE S EEAEE - WWIEHEFERAREZTHBAHAVEEL

e. EER T E BRI E S B AR P FE B L & E R EREZFTE » WsZHF WSC 52 2015 F@ERRES
¥MEAEE -

f ZREREE AN EDHESEER ' BECETRRESENEEEREEEITETRI o

. Customs & Tariffs :

a. ITA : WSC 88 GAMS & S BEST ITA AUABRARRES - WIFMESR LN ITA 2B -

b. 55 GAMS #5#&7E HS2022 {EIEZEH#F WSC E#iAY Semiconductor-based transducers ZBEFEXF ©

c. Trusted Traders (AEO) : BIfFFERR1L AEO RIFU{F AEO S B EAVIRL R BERAFIB » WSC #:E GAMS
BRI EA WSC i 3 FREAMAT (78R3 ) A AEO Workshop ( FB5t 2021 & 3 B WCO &HiR )

. Anti-Counterfeiting :

KU FEELBRARHUAKRA S (F - IEEEA - BIREE R 2 8ME I RELITBF SRERANMNE -

. Responsible Minerals Sourcing (Conflict Minerals) :

BT E BRSO KRR - FEIRVEMREES 2L - LU BRAERRMIREMN T ARERSHEMIIEA
FEF3ZX » 4l OECD due diligence guidance framework & Responsible Minerals Initiative ©

BSE 6 & SHETSIABE=XFEH WSC » X2 WSC FRIZ 24 FLURE GETTIRNEE - 2IRLERE

BN R TREXEEBRNVEZMEEHLT  TER TSAEERIABEFIMNZREERT B
B ek FEAMABARBEUTRIEERES » BimER WSC ZEEET - M TSIABERIESELIIE
BB EiR{EAE— 8 WSC ZIRERE » KRBITLINETS o X TSIA BERHFLESREFBR 2 EF
AZ2EEAEFERERHHARREASGES MHER—BIER

AN F ERIFESESE (WSC) !

HRFERIEEE (WSC) A—EHRETRFTRIEHER 2 FERIHEHRMMIBRER - £
BREEEKRBEAHE (TSIA) ~ X8 (SIA) ~ B8 (ESIA) ~ BA (JEITA-JSIA) ~ 2E (KSIA) ~
KE (CSIA) M+ EREXHE - SHEMEMNERNREEHEMNEE - LEFARMAZIX
FEREXRRCEE  OFEEHES  BURZERFRE - EERE - KT - MBERER
(Encryption) ~ RIEREH/E (ESH) ~ ERFERHHENREE « FERERMIRKERT - K8
ZERLE  BFEUHREGEMEHBUSERR “BUSE+E8EEE (GAMS) " IBZXEERER I
@A WTO FRIFHEMRECERTS - AEBREZREFXREZHE GAMS &5 BKEXR - B
A~ B - BE - RPEZ BUFHRERERE G WSC TR S IREERER @ U9 ZSEHERERMIT
RFRFE - Fitt WSC & GAMS Aa @+ EREXNBRE SRS 2 RNRF ERcERIEE -

6l RAELBIEERINEMEM NO. 94 October B
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2020

FERRE

TSIA B+ _EE—W
S8 XEERE

BRIANA

FTSIA $E888% | BEREFTREZEHEN 2014 FiE - A7 REBANBEATSF SR ZEMWME

BN AEEGFULBRREMEMEAL
o B S RBI109 9822 H 11:30~13:00

o 1 B SEEBEUE 10 B S EE . I LERIBZSRABAEAERT S FTE

e % RS EREHDE SN BE BREE
eI AT EER | RADBRE
cR HCRER : SEABTBMZIEREA S X EEMAEAD AFISHIRHIRES | B TaEE
CEHEA (K 18 DRIBEK  TK A EA  RILEH 11 (BRSNS  AREITSE AN AL
o EREMIERATAS EEEEELESESNEARE  BEEE hAELUBELY MERRMBNAE -
« 35 BB L REEARREEENTEIME RAHHE
IREHH: S EENEN - IBEEEAN T
Ri— | BE—ON\FEERNZRAER |
apg : ZKQ:O)\EFE@EHQﬁ?%EEZ?ﬂEﬁ,’\f%@ﬁ’m’\mﬁﬁzﬁwﬁ _ : NEEERGBIRAT NEBERGBIRAT HEBRETFHRERNERAR
PSS EIEIEESSRTE  EARSE+_REE 2 - T & RATHFERE 0By Mgt AEIRAR RS ERAERAT
EEGABILABG  REARGEATER o
R T B - | BB BRAR LETRIMEIRAERAERAT  MRRERHERAR
A e BRABETLRAERAT BErRRRAERAR AR A ERAR
M ARt BRI CRREREBREEE  REAX Y RIBETFRHERAR EREFRIDERAT SRR A ERAT
BEABER - -
S Eme ERBHRAERAT R R A BIRAR HEB TN ERRAT
RS : BE-ONFREERKZAEES O LI AR EBIERFHET)
M RAEELFEER 22 L EECRNSER 151 8 o "
FRMET2EERRERTEEMNRATE A8 T LT ey
+_BENAEEEERELRAY  BRANEEAT I : PN I e ¥ TV
« BRRSENE 1 1B AR S e :
. HE e R
‘u :vruu‘
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B &5 Ii§ Chi-Feng Pai B AR MERIBE 28R

EERE

BEEE TR ATEEEA BIEE FEEE  ORMEMBPZBIEEBIE (spin Hall
effect) * A TNGIEE B iR EMIUEMEIEIREZEFEET (magnetic tunnel junction) ZE& T @ 3ERHE
hEBEFEREIEECIERE (spin-orbit torque MRAM) o MHEAIA R AL Bk TS EEEF) - ESE2HH
#Bi® 5,000 XZ5|F o SEER » FEBMRLIN W TR E X RRA RS BEREERARE
fE - RN BIEEERRBRBIVRMEZESEER - B KBESAERERN MRAM 18RS
8 » B TRERFE R F R R HEM L R - AFRELRIZRE (topological insulators) » #
IRt IB G R TE L IBRE R BREEE A REZ FER  BAASEER 2 DRy -

HEE

o 2019 BHFEf FRREAERTE (SHAThETE)
o 2017 TERMIMRE IR T
e 2016 AUMS (Asian Union of Magnetics Societies) Young Researcher Award

1.

10.

]

BELEF
Tian-Yue Chen, Cheng-Wei Peng, Tsung-Yu Tsai, Wei-Bang Liao, Chun-Te Wu, Hung-Wei Yen, and Chi-Feng Pai*, Efficient Spin-Orbit Torque
Switching with Nonepitaxial Chalcogenide Heterostructures (2020, Jan). ACS Appl. Mater. Interfaces 12, 7788.

. Chi-Feng Pai*, Switching by Topological Insulators (2018, Jul). Nature Materials, 17, 755.
. Ting-Chien Wang, Tian-Yue Chen*, Chun-Te Wu, Hung-Wei Yen, and Chi-Feng Pai*, A Comparative Study on Spin-Orbit Torque Efficiencies

from W/ferromagnetic and W/ferrimagnetic Heterostructures (2018, Jan). Physical Review Materials, 2, 014403.

. 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.

. Tian-Yue Chen, Hsin-l Chan, Wei-Bang Liao, and Chi-Feng Pai*, Current-induced spin-orbit torque and field-free switching from Mo-based

magnetic heterostructures (2018, Oct). Physical Review Applied 10, 044038.

. Chi-Feng Pai*, Maxwell Mann, Aik Jun Tan, Geoffrey S. D. Beach* (2016, Apr). Determination of spin torque efficiencies in heterostructures

with perpendicular magnetic anisotropy. Physical Review B, 93, 144409.

. Can Onur Avci, Andy Quindeau, Chi-Feng Pai, Maxwell Mann, Lucas Caretta, Astera Tang, Mehmet Onbasli, Caroline Ross*, Geoffrey Beach*

(2016, Nov). Current-Induced Switching in a Magnetic Insulator. Nature Materials, 16, 309.

. Tian-Yue Chen, Tsao-Chi Chuang, Ssu-Yen Huang, Hung-Wei Yen, Chi-Feng Pai* (2017, Oct). Spin-orbit torque from a magnetic

heterostructure of high-entropy alloy. Physical Review Applied, 8, 044005.

. Lugiao Liu", Chi-Feng Pai', Y. Li, H. W. Tseng, D. C. Ralph, and R. A. Buhrman* (2012, May). Spin-Torque Switching with the Giant Spin Hall

Effect of Tantalum. Science, 336, 555-558.
Chi-Feng Pai*, Lugiao Liu, Y. Li, H. W. Tseng, D. C. Ralph, R. A. Buhrman (2012, Sep). Spin transfer torque devices utilizing the giant spin Hall
effect of tungsten. Applied Physics Letters, 101, 122404.

BHR EESR

Prof. Robert A. Buhrman FRTRE BB
IHH John Edson Sweet Memorial Professor of Engineering, B BUAEXZE/ MHHB2ETRERBRAHRREREME

School of Applied and Engineering Physics, Cornell BFE Ph.D. in Materials Science and Engineering, University of
University Cambridge

ZFE Ph.D. in Applied Physics, Cornell University KE - AEABEMERIR
#&FE - American Academy of Arts and Sciences (AAAS) Fellow, -EREgTIRRESFRESE

American Physical Society (APS) Fellow, Senior Vice -BEMEESESTETEE

Provost for Research of Cornell University

E ZEFE Wei-Chen Wang BT &R N TR 2R

KIEHE

FTERREH 2017 FRME S EAREN T EZEMBAMIGEE LI - MEEEESHEIFE
FHERIRRE « SRANRIGEEE RS / fRETFRIT o 5% IEEE TCAD B2 ACM TECS FTEERFHERTI »
LUK CODES+ISSS ~ ICCAD & ACM / |IEEE JERBIRE & EAREEFRMIL o Lo > 122019 F 10 B
£ EEHI R R ER A TN RGBS EFETERETE ACM / IEEE CODES+ISSS > B 72 R
AR A FEREMRIIE  BEERE 28 FRENBEEMTEKRELR - TRBHRTRBEEER
208 0 HEEn]E o

SIRIEE / 57

o 2019 BEMEIZENBECHXHECGEES

e 2019 4% ACM / IEEE International Conference on Hardware / Software Codesign and System Synthesis (CODES+ISSS) S {E:as 48
“ELIBRE R LI RRIRREIRIE L PERBERAEFASEE 1694449 5

“RIERREREAMNE LZEHNERTE - PERBEIREAENNEE 1629592 5

2015 KRB A EAZEBEF ACM KDD Cup £Fk 821 BrFh 4 EEITH

ERDINEE

1. Wei-Chen Wang, Chien-Chung Ho, Yu-Ming Chang, and Yuan-Hao Chang, “Challenges and Designs for Secure Deletion in Storage
Systems," |IEEE International Conference on Computing, Analytics and Networks (ICAN), Chiayi, Taiwan, Feb. 7-8, 2020.

2. Wei-Chen Wang, Ping-Hsien Lin, Yung-Chun Li, Chien-Chung Ho, Yu-Ming Chang, and Yuan-Hao Chang, "Toward Instantaneous Sanitization
through Disturbance-induced Errors and Recycling Programming over 3D Flash Memory," ACM/IEEE International Conference on
Computer-Aided Design (ICCAD), Westminster, CO, USA, Nov. 4 - Nov. 7, 2019. (Top Conference)

3. Wei-Chen Wang, Yuan-Hao Chang, Tei-Wei Kuo, Chien-Chung Ho, Yu-Ming Chang, and Hung-Sheng Chang, "Achieving Lossless Accuracy
with Lossy Programming for Efficient Neural-Network Training on NVM-Based Systems," ACM Transactions on Embedded Computing
Systems (TECS), vol. 18, Issue 5s, no. 68, pp. 68:1-68:22, Oct. 2019. (Integrated with ACM/IEEE CODES+ISSS'19) (Best Paper Award - Top
Conference)

4. Ping-Hsien Lin, Yu-Ming Chang, Yung-Chun Li, Wei-Chen Wang, Chien-Chung Ho, and Yuan-Hao Chang, "Achieving Fast Sanitization
with Zero Live Data Copy for MLC Flash Memory," ACM/IEEE International Conference on Computer-Aided Design (ICCAD), San Diego,
California, USA, Nov. 5-8, 2018. (Top Conference)

5. Wei-Chen Wang, Chien-Chung Ho, Yuan-Hao Chang, Tei-Wei Kuo, and Ping-Hsien Lin, "Scrubbing-aware Secure Deletion for 3D NAND
Flash," IEEE Transactions on Computer-Aided Design of Integrated Circuits and Systems (TCAD), vol. 37, no. 11, pp. 2790-2801, Nov. 2018.
(Integrated with ACM/IEEE CODES+ISSS'18) (Top Conference)

6. Chien-Chung Ho, Yung-Chun Li, Ping-Hsien Lin, Wei-Chen Wang, and Yuan-Hao Chang, "A Stride-away Programming Scheme to Resolve
Crash Recoverability and Data Readability Issues of Multi-level-cell Flash Memory," IEEE Nonvolatile Memory Systems and Applications
Symposium (NVMSA), Hakodate, Japan, Aug. 28-31, 2018.

EEHE HEEBHIR

PR HIF RS RS
R - BEIAEARS BN IRBREERE W FPRAERR / BAEIBRER
- BBEWHAR FREENIRBERR REEFBREIZRRE BE BEIsBAER/BENIEEL
BE ZBBNABRAUIAR / EEMSEL HE - PRER / BABSMEMBIE
HE - BEIAEAER/ AERE - RO / BEFI B ERRES

- BZAEAR / BifEkE

- EEETEHBEE LT ACM Fellow

- BIFFEREF T2 & E L IEEE Fellow
- EERARLRR LT NAI Fellow
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* 2019 Outstanding Student Award of Graduate Institute of Electronics Engineering, National Taiwan University

(2019 BN B EABREF I RRBMTMBEGHMEE)
e 2018 Outstanding Youth of The Electronics Devices and Materials Association (2018 AEEFMEETHREREHE EE)
e 2015 22" SNDT (Symposium on Nano Device Technology) Best Student Paper (2015 £ 22 f& SNDT £24- 3455542 )
e 2014 Best Student Paper at 1% place of tsmc-NTU Research Center (2014 81&E - B ABHAHEAORIGHRESE)

2]
1

<t

LA

i

=P Fang-Liang Lu F IR

KIRHE

&7 E B E TR B R R R R R R - SR ERERES EFERIEAERR
FER - EfRZZREBHESTHRE - BHEURERZRMAEAE N B P BV EMEI P&
ABEFE—RKEE » MBI AR R 3R 5L IEEE JEXREE S IEDM Ed Symp. VLS| #1—7iZ IEEE B
T o B ERERE » BEEERIE ©

HEE

REEF

. Fang-Liang Lu, Yi-Chun Liu, Chung-En Tsai, Hung-Yu Ye, and C. W. Liu, “Record Low Contact Resistivity to Ge:B (8.1x1 0"°Q-cm?) and GeSn:B

(4.1x10"°Q-cm?) with Optimized [B] and [Sn] by In-situ CVD Doping,” in Symposia on VLS| Technology and Circuits (VLSI), Jun. 2020.

. 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 Gegg15Sngss Wide Nanosheets by Highly Selective Isotropic Dry Etching with High S/D Doping and Undoped Channels,” in
Symposia on VLS| Technology and Circuits (VLSI), Jun. 2020.

. Chien-Te Tu, Yu-Shiang Huang, Fang-Liang Lu, Hsiao-Hsuan Liu, Chung-Yi Lin, Yi-Chun Liu, and C. W. Liu, “First Vertically Stacked Tensily

Strained Geg ¢5Sio o, NGAAFETs with No Parasitic Channel and Lg = 40 nm Featuring Record oy = 48 pA at Vo, =Vps=0.5V and Record G, . (KS/
umM)/SSsar(mV/dec) = 8.3 at Vps=0.5V,” in International Electron Devices Meeting (IEDM), Dec. 2019.

. Fang-Liang Lu, Chung-En Tsai, Chih-Hsiung Huang, Hung-Yu Ye, Shih-Ya Lin, C. W. Liu, “Record Low Contact Resistivity (4.4x10"°Q-cm?) to

Ge Using In-situ B and Sn Incorporation by CVD With Low Thermal Budget (<400°C ) and Without Ga,” in Symposia on VLSI Technology and
Circuits (VLSI), Jun. 2019.

. 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.

. Fang-Liang Lu, Chung-En Tsai, I-Hsieh Wong, Chun-Ti Lu, and C. W. Liu, “Dopant Recovery in Epitaxial Ge on SOI by Laser Annealing With

Device Applications,” IEEE Transactions on Electron Devices, Vol. 65, No. 7, pp. 2925-2931, Jul. 2018.

. 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 1,,=1850uA/um (Vo,=Vps=-1V) on Si by GeSn/Ge CVD Epitaxial Growth and Optimum Selective Etching,” in
International Electron Devices Meeting (IEDM), Dec. 2017.

. I-Hsieh Wong, Fang-Liang Lu, Shih-Hsien Huang, Hung-Yu Ye, Chun-Ti Lu, Jhih-Yang Yan, Yu-Cheng Shen, Yu-Jiun Peng, Huang-Siang Lan,

and C. W. Liu, “High Performance Ge Junctionless Gate-all-around NFETs with Simultaneous |,, =1235 pA/um at Voy=Vps=1V, S5=95 mV/
dec, high I,./1.4=2E6, and Reduced Noise Power Density using S/D Dopant Recovery by Selective Laser Annealing,” in International Electron
Devices Meeting (IEDM), Dec. 2016.

. Yu-Shiang Huang, Chih-Hsiung Huang, Fang-Liang Lu, Chung-Yi Lin, Hung-Yu Ye, I-Hsieh Wong, Sun-Rong Jan, Huang-Siang Lan, C. W. Liu,

Yi-Chiau Huang, Hua Chung, Chorng-Ping Chang, Schubert S. Chu, and Satheesh Kuppurao “Record High Mobility (428cm?/V-s) of CVD-
grown Ge/Strained Geg 9;Snge/Ge Quantum Well p-MOSFETs,” in International Electron Devices Meeting (IEDM), Dec. 2016.

.S.-H. Huang, F.-L. Lu, W.-L. Huang, C.-H. Huang, and C. W. Liu, “The ~ 3X10%° cm Electron Concentration and Low Specific Contact

Resistivity of Phosphorus-Doped Ge on Si by In-situ Chemical Vapor Deposition Doping and Laser Annealing,” IEEE Electron Device Letter,
Vol. 36, No. 11, pp. 1114-1117, Nov. 2015.

EEHE

BHE BIR 1

IHH% Distinguished / Chair Professor, National Taiwan University

BFE - Ph.D. 1994 Electrical Engineering, Princeton University

- Deputy General Director ( &l E £, 2008 ~ 2013) / Senior
full researcher ( ERIAZE , 2011~), National Nano Device

IEEE Fellow Labs

- Research Director / Senior full researcher ( BZEMEE ),

- MS.1987 and B.S. 1985, National Taiwan University, ERSO /ITRI (2002 ~ 2005)

Taiwan

ol

EIVASY P N-

&

$EEE I Chia-Che Chung FIZEM%ERR
EEBE

SEE TN TR BT A S R L R ERREARAO B S AR - £237 SPICE 2
ER BB AR IR TR E B MAGRE A - LURMA TCAD i EREEMmE
BREREAMNEEREERAENERBEE - ERBRRER 2020 VLS| STEAEREE -
B2 EDL » TED Z—fi IEEE E3T) - F{RUHE » BEAETTES o

SERIEE

¢ tsmc-NTU Undergraduate Competition Award, 1% Price ( BTEE A KB &0 K25 TEEMERE, £—F)
e tsmcTop 4 University Research Award, 2" Price ( 8 TREIIREM &0 A8 T SEMEHE, £28)

* NTU Innovation Award ( 8+AEA KBIFHRESHLE " AT ")

ERZE(E

1.

Chia-Che Chung, Hsin-Cheng Lin, H. H. Lin, W. K. Wan, M.-T. Yang, and C. W. Liu, “Interpretable Neural Network to Model and to Reduce Self-Heating
of FinFET Circuitry,” Symposia on VLS| Technology and Circuits (VLSI), Honolulu, HI, Jun. 14-19, 2020.

. Chia-Che Chung, Hung-Yu Ye, H. H. Lin, W. K. Wan, M.-T. Yang, and C. W. Liu, “Self-Heating Induced Interchannel V, Difference of Vertically Stacked Si

Nanosheet Gate-All-Around MOSFETs,” IEEE Electron Device Letters, vol. 40, no. 12, pp. 1913-1916, Dec. 2019.

. Chia-Che Chung, H. H. Lin, W. K. Wan, M.T. Yang, and C. W. Liu, "Thermal SPICE Modeling of FInFET and BEOL Considering Frequency-Dependent

Transient Response, 3-D Heat Flow, Boundary/Alloy Scattering, and Interfacial Thermal Resistance," IEEE Transactions on Electron Devices, Vol. 66,

No. 6, pp.2710-2714, Jun. 2019.

. (invited) Chia-Che Chung and C. W. Liu, “FinFET Thermal Modeling and Circuit Thermal Simulation,” JST-MOST Joint Workshop, Kyoto, Japan, Jun.

14,2019.

. (invited) Chia-Che Chung, Hsin-Cheng Lin, H. H. Lin, Y. H. Huang, M.T. Yang, and C. W. Liu, “Thermal Simulation of FinFET Circuit,” The 31* VLSI

Design/CAD Symposium (VLSI/CAD), Taichung, Aug. 4-7, 2020.

. Jhih-Yang Yan, Chia-Che Chung, Sun-Rong Jan, H. H. Lin, W. K. Wan, M.-T. Yang, and C. W. Liu, "Comprehensive Thermal SPICE Modeling of FinFETs

and BEOL with Layout Flexibility Considering Frequency Dependent Thermal Time Constant, 3D Heat Flows, Boundary/Alloy Scattering, and
Interfacial Thermal Resistance with Circuit Level Reliability Evaluation," Symposium on VLS| Technology and Circuits (VLSI), Honolulu, HI, 2018.

. Hung-Yu Ye, Chia-Che Chung, and C. W. Liu, "Mobility Calculation of Ge Nanowire Junctionless and Inversion-Mode Nanowire NFETs with Size and

Shape Dependence," IEEE Transactions on Electron Devices, vol. 65, no. 12, pp. 5295-5300, Dec. 2018.

. Hung-Yu Ye, Chia-Che Chung, |-Hsieh Wong, Huang-Siang Lan, and C. W. Liu, "Mobility Calculation of Ge Nanowire Junctionless NFETs with Size

and Geometry Dependence," 2018 International Symposium on VLS| Technology, Systems and Applications (VLSI-TSA), Hsinchu, Apr. 16-19, 2018.

. 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, 2019.

10.Hung-Yu Ye, Chia-Che Chung, and C. W. Liu, “Electron Mobility Enhancement by Tensile Strain in Germanium Nanowire NFETs Considering Surface

Roughness, Channel Dopant Charge, Interface Charge, and Phonon Scattering,” 49" |EEE Semiconductor Interface Specialists Conference (SISC),
San Diego, CA, Dec. 5-8, 2018.

EEHE

BHE BIF s
IH8% Distinguished / Chair Professor, National Taiwan University

BFE - Ph.D. 1994 Electrical Engineering, Princeton University

- Deputy General Director ( &l F £, 2008 ~ 2013) / Senior
full researcher ( &A% E , 2011~), National Nano Device

IEEE Fellow Labs

- Research Director / Senior full researcher ( EZMEE ),

- MS.1987 and B.S. 1985, National Taiwan University, ERSO /ITRI (2002 ~ 2005)

Taiwan

120 SEEERERITEEM NO. 94 October B

N AEREIEERHEMAM NO. 94 October H13




TSIA 22

B T W R =%

TSIA NEWS - @75

g—o
—
EEE% © w T W ' =%

BRIEES Tsu-Chi Chang
% ! EEEE

RIAEE BB A AB N ETIZMBTMBGEE LI - MRESAEE HIRAFEEEVEST (Vertical
Cavity Surface Emitting Lasers, VCSELs) ERE#TBZRZ= Yl (High-Index-Contrast Grating, HCG) Tti4E%ET
SUE o WERTHERERATIE T KBEITRIFSHI &1 - REHIH RS REYRSITHRE MR LERE
BEIRITESTEIEST - BB VCSEL SRS T 5—TEHENE: © B¢ SPIE Photonics West + MOC ~ PIERS
FIEAREFEE RS GaN VCSEL B2 HCG VCSELs 1HREMZE ; R A R 35554 ACS Photonics

Scientific Reports ZFEIFRTEAEAT » A& E ACS Photonics BFFIEIE ; ETi4E%E1HL 2019 &F 9 BESBE
FIEFA] - AREEE L YIHBRIER T BRISHM R S EA TS - BT REE @ BSIHEEERE -

—

SERIRE / 55

« "TEBRAXRYSEHEBNERIREESIRES - 2019 F 9 AL - PERBEEFIE 1676327 5%

- ERERESZENHERENMNBCEEEHIRMESEE - 2019 RUAE - BERPHHE © EREHE » 8.

+ 2018 MRS -

+  GaN-based vertical-cavity surface-emitting lasers operating at high temperature, 22" MicroOptics Conference, 2017 MOC Student Award.

(Speaker)

ERDIE(FRER

1. Tsu-Chi Chang, Ehsan Hashemi, Kuo-Bin Hong, Jérgen Bengtsson, Johan Gustavsson, Asa Haglund and Tien-Chang Lu, “Electrically Injected
GaN-Based Vertical-Cavity Surface-Emitting Lasers with TiO2 High-Index-Contrast Grating Reflectors,” ACS Photonics, 7, 861-866 (2020).

2. Tsu-Chi Chang, Kuo-Bin Hong, Shuo-Yi Kuo, Tien-Chang Lu, Demonstration of polarization control GaN-based micro-cavity lasers using a
rigid high-contrast grating reflector. Scientific reports, 9, 1-6 (2019).

3. Chia-Yen Huang, Tzu-Ying Tai, Jing-Jie Lin, Tsu-Chi Chang, Che-Yu Liu, Tien-Chang Lu, Yuh-Renn Wu, and Hao-Chung Kuo, “Mode-hopping
phenomena in the InGaN-based core-shell nanorod array collective lasing.” ACS Photonics, 5, 2724-2729 (2018).

4. Yu-Hsun Chou , Kuo-Bin Hong, Chun-Tse Chang, Tsu-Chi Chang, Zhen-Ting Huang, Pi-Ju Cheng, Jhen-Hong Yang, Meng-Hsien Lin, Tzy-Rong
Lin, Kuo-Ping Chen , Shangjr Gwo, and Tien-Chang Lu, “Ultracompact pseudowedge plasmonic lasers and laser arrays.” Nano letters, 18,
747-753 (2018).

5. Kou-Bin Hong, Chun-Yan Lin, Tsu-Chi Chang, Wei-Hsuan Liang, Ying-Yu Lai, Chien-Ming Wu, You-Lin Chuang, Tien-Chang Lu, Claudio Conti,
and Ray-Kuang Lee, “Lasing on nonlinear localized waves in curved geometry.” Optics Express, 25, 29068-29077 (2017).

6. Tsu-Chi Chang, Shiou-Yi Kuo, Jhen-Ting Lian, Kuo-Bin Hong, Shing-Chung Wang and Tien-Chang, “High-temperature operation of GaN-
based vertical-cavity surface-emitting lasers.” Applied Physics Express, 10, 112101 (2017).

7. Chia-Yen Huang, Jing-Jie Lin, Tsu-Chi Chang, Che-Yu Liu, Tzu-Ying Tai, Kuo-Bin Hong, Tien-Chang Lu, and Hao-Chung Kuo, “Collective lasing
behavior of monolithic GaN-InGaN core-shell nanorod lattice under room temperature.” Nano letters, 17, 6228-6234 (2017).

8. Ying-Yu Lai, Tsu-Chi Chang, Ya-Chen Li, Tien-Chang Lu, and Shing-Chung Wang, “Electrically Pumped IlI-N Microcavity Light Emitters
Incorporating an Oxide Confinement Aperture.” Nanoscale research letters, 12, 15 (2017).

9. Tsu-Chi Chang, Kuo-Bin Hong, Ying-Yu Lai, Yu-Hsun Chou, Shing-Chung Wang and Tien-Chang Lu, “ZnO-based microcavities sculpted by

focus ion beam milling.” Nanoscale research letters, 11,319 (2016).

EEHE
BEE BBIR
B EUZEAS/ KEIRBRAIME
BE - EIAEASR/ KEIRHRMAEL
- ZEEMNAR / B TRRHEAES
E - RHEAE / REIBITHE (2004 ~ 2005)
- EITEAR / EBIAZBRHIE (2005-)
- IR EHDLES (2018-)

H PR = 3 Sung-Wen Huang Chen  EIZ3s#@A2 S TRMRH

EiRm=E

HREXEZ 2016 FRMRBEIRBABHETIZMEMBEEE LI - MREEZBRKERE
B MBS —REEIER - 2S5 RIERREIFREIT 10 875 @ BIFRMEIEHER/X 5K X
KZR1E "Full-color monolithic hybrid quantum dot nanoring micro light-emitting diodes with
improved efficiency using atomic layer deposition and nonradiative resonant energy transfer |
B EATERBERE S EEITI Photonics Research HAFIEELIK 2019 FZEAFI5I HERI+%& @ &
TERESMMERREZFFZEBHENSR

SRR E

e 2020 F BN ELERFHIHE  EHMSHE  F2a -
2019 F BHEEBARICFHHIRMLE

2019 F MEVEA PRIt MRESES -

2019 F BT ABRERFHIRE > Bl £—% -
2019 £ EITA $EBMRIRETE - RIEIROLE o

ERDINEE

1. Sung-Wen Huang Chen, Y.-M. Huang, Y.-H. Chang, Y. Lin, F-J. Liou, Y.-C. Hsu, J. Song, J. Choi, C.-W. Chow, C.-C. Lin, R-H. Horng, Z. Chen, J. Han, T.
Wu, and H.-C. Kuo, "High-bandwidth green semipolar (20-21) InGaN/GaN micro light-emitting diodes for visible light communication," Accepted by
ACS photonics, 2020.

2. Sung-Wen Huang Chen, Y.-M. Huang, K. J. Singh, Y.-C. Hsu, F-J. Liou, J. Song, J. Choi, P-T. Lee, C.-C. Lin, Z. Chen, J. Han, T. Wu, and H.-C. Kuo, "Full-
color micro-LED display with high color stability using semipolar (20-21) InGaN LEDs and quantum-dot photoresist," Photonics Research, vol. 8, no. 5,
pp. 630-636, 2020.

3. Sung-Wen Huang Chen, C.-C. Shen, T-Z.Wu, Z-Y. Liao, L.-F. Chen, J.-R. Zhou, C-F. Lee, C-H. Lin, C.-C. Lin, C.-W. Sher, P-T. Lee, A.-J. Tzou, Z. Chen, and
H.-C. Kuo, "Full-color monolithic hybrid quantum dot nanoring micro light-emitting diodes with improved efficiency using atomic layer deposition
and nonradiative resonant energy transfer," Photonics Research, vol. 7, no. 4, pp. 416-422,2019.

4. Sung-Wen Huang Chen, S.-W. Wang, K.-B. Hong, H. Medin, C.-H. Chung, C.-C. Wu, T.-Y. Su, F-I. Lai, P-T. Lee, S.-Y. Kuo, H.-C. Kuo, and Y.--L. Chueh,
"Enhanced wavelength-selective photoresponsivity with a MoS, bilayer grown conformally on a patterned sapphire substrate," Journal of Materials
Chemistry C, vol. 7, no. 6, pp. 1622-1629,2019.

5. X.Jia, Sung-Wen Huang Chen, Y.-J. Liu, X. Hou, Y.-H. Zhang, Z-H. Zhang, and H.-C. Kuo, "Design strategies for mesa-type gan-based schottky barrier
diodes for obtaining high breakdown voltage and low leakage current," IEEE Transactions on Electron Devices, vol. 67, no. 5, pp. 1931-1938. 2020.

6. Z-H. Zhang, Sung-Wen Huang Chen, Y.-H. Zhang, L.-P. Li, S.-W. Wang, K-K. Tian, C.-S. Chu, M.-Q. Fang, H.-C. Kuo, and W.-A. Bi, "Hole transport
manipulation to improve the hole injection for deep ultraviolet light-emitting diodes," ACS Photonics, vol. 4, no. 7, pp. 1846-1850, 2017.

7. Z-H. Zhang, Sung-Wen Huang Chen, C.-S. Chu, K-K. Tian, M.-Q. Fang, Y.-H. Zhang, W.-G. Bi, and H.-C. Kuo, "Nearly efficiency-droop-free AlGaN-
based ultraviolet light-emitting diodes with a specifically designed superlattice p-type electron blocking layer for high mg doping efficiency,"
Nanoscale research letters, vol. 13, no. 1, p. 122,2018.

8. J.-Q. Kou, Sung-Wen Huang Chen, J-M. Che, H. Shao, C.-S. Chu, K-K. Tian, Y.-H. Zhang, W.-G.g Bi, Z.-H. Zhang, and H.-C. Kuo, "On the Carrier
Transport for INGaN/GaN Core-Shell Nanorod Green Light-emitting diodes," IEEE Transactions on Nanotechnology, vol. 18, pp. 176-182,2018.

9. Z-H. Zhang, J.-Q. Kou, Sung-Wen Huang Chen, H. Shao, J.-M. Che, C.-S. Chu, K-K. Tian, Y--H. Zhang, W.-G. Bi, and H.-C. Kuo, "Increasing the hole
energy by grading the alloy composition of the p-type electron blocking layer for very high-performance deep ultraviolet light-emitting diodes,"
Photonics Research, vol. 7, no. 4, pp. B1-B6, 2019.

BEHRE M - BETSEAR /IS RIS (2013 ~ now)
SR SEBREHR - EENNMN KB IR DR / EHRIE2E (2018 ~ 2019)

B BYBKRS/ AEIRER
BE ZEFRIZEAZEEMREENR / SHRESTERIRE2RELT

- BTEEIRERRRR / MBS R R (2011 ~ 2013)
- |EEE, OSA, SPIE, IET Fellow
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BINERE 2016 FEEN A EMEBRBETIEEZAUERENRBENSEASRTIZHE
R BRABE LU - R FFHIEMBERE (Contact Resistivity Improvement) » Z &
1L A HER K FEE X 3D-IC (Poly-GeSn Devices Apply for Monolithic 3D-IC) K 388 £
RE 3 & (Neuromorphic Computing) °© & 22 B Silicon Nanoelectronics Workshop (SNW)
IEEE Semiconductor Interface Specialists Conference (SISC) X Insulating Films on
Semiconductors (INFOS) B[R &% o

1%
o 2019 FRIBEEAPRITRHZMTRES S
e 2018 KTEEARENIRIEES
e 2017 BTEEAEEIRIEES

ERDIE(FRER

1. Chuan-Pu Chou, Chin-Yu Chen, Kuen-Yi Chen, Shih-Chieh Teng, Jia-Hong Huang, and Yung-Hsien Wu, “Improved Current Drivability for
Sub-20-nm Contact With Reverse Retrograde Profile” , IEEE Electron Device Letters, vol. 38, no. 3, pp. 299-302, 2017.

2. Chuan-Pu Chou, Chin-Yu Chen, Kuen-Yi Chen, Shih-Chieh Teng, Yung-Hsien Wu, “Improved leakage current and device uniformity for sub-
20 nm N-FinFETs by cryogenic Ge pre-amorphization implant in contact” , Microelectronic Engineering, vol. 178, pp.137-140, 2017.

3. Chuan-Pu Chou, Hui-Hsin Chang, and Yung-Hsien Wu, “Enabling Low Contact Resistivity on n-Ge by Implantation After Ti Germanide” ,
IEEE Electron device letters, vol. 391, no.1, pp. 91-94, 2018. (Impact factor: 4.221, for Engineering, Electrical & Electronic, 2019 JCR Report).

4. Chuan-Pu Chou, Yan-Xiao Lin, and Yung-Hsien Wu, “Implementing P-Channel Junctionless Thin-Film Transistor on Poly-Ge;sSng s Film
Formed by Amorphous GeSn Deposition and Annealing” , IEEE Electron device letters, vol. 39, no. 8, pp. 1187-1190, 2018.

5. Chuan-Pu Chou, Yan-Xiao Lin, Kuan-Ying Hsieh and Yung-Hsien Wu, “Poly-GeSn junctionless P-TFTs featuring a record high lo\/log ratio and
hole mobility by defect engineering” , Journal of Materials Chemistry C, vol. 7, no. 17, pp. 5201-5208, 2019.

6. Chuan-Pu Chou, Yan-Xiao Lin, Kuan-Ying Hsieh and Yung-Hsien Wu, “Investigation of Capping Layer on Characteristics of Poly-GeSn
Junctionless p-Channel Thin Film Transistors” , ECS Journal of Solid State Science and Technology, vol. 8, no. 11, pp. P647-P651, 2019.

7. Chuan-Pu Chou, Yan-Xiao Lin, Yu-Kai Huang, Chih-Yu Chan, and Yung-Hsien Wu, “Junctionless Poly-GeSn Ferroelectric Thin-Film Transistors
with Improved Reliability by Interface Engineering for Neuromorphic Computing” , ACS Appl. Mater. Interfaces, vol. 12, no. 1, pp. 1014-
1023, 2020.

8. Chuan-Pu Chou, Yan-Xiao Lin, Yu-Kai Huang, Chih-Yu Chan, and Yung-Hsien Wu, “Impact of GeSn Crystallinity on Reliability of Ferroelectric
HfZrOx for Devices with Metal-Ferroelectric-Semiconductor Structure” , Phys. Status Solidi Rapid Res. Lett., 2020.

9. Chuan-Pu Chou, Yan-Xiao Lin, and Yung-Hsien Wu, “Dependence of capping layer and annealing ambient on quality of poly-GeSn film and
performance of p-channel junctionless thin film transistor” , Silicon Nanoelectronics Workshop, 2018.

10.Chuan-Pu Chou, Yan-Xiao Lin, Yu-Kai Huang, Chih-Yu Chan, and Yung-Hsien Wu, “Dependence of Reliability of Ferroelectric HfZrOx Thin
Film on Poly- and Single Crystalline-GeSn by solid phase epitaxy on Si(100) and Si(111) Wafer” , in IEEE Semiconductor Interface Specialists
Conference, 2019.

EEHR
BB Hi% e
B EEEAR TREAGHBR
2B - @EEAS/ BRIREL
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BISEERS / BIBBRE
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Fellow / IEEE Senior Member

#AZXE Chia-Chun Lin ESEEAL B T8 R
e

MEEREH 2016 FRIMBEEEABEN L RZERUGERB LTI - MMRBEBEESHK « 355

BRI R ERAHRA B ENMLEET - HMEMRE 23R IEEE BRI R HEEMFEEE - M
B2 G5 2018 FRIEFFIEREE I EASEBNEL ST RE R ERR B 1S T E (CAD contest at ICCAD
2018, First Prize) o B 7 SRRV AR RN - MEIBMIBERELEE KR LRIFRITER - WEHBT
ERESERRZEESRIFHE -

SRR E
¢« CAD contest at ICCAD 2018, First Prize
* Ministry of Education 2017 IC / CAD Contest, Second Prize

ERDINEE

1. Chia-Chun Lin, Hsin-Ping Yen, Sheng-Hsiu Wei, Pei-Pei Chen, Yung-Chih Chen, and Chun-Yao Wang, "A General Equivalence Checking
Framework for Multivalued Logic", IEEE Asia and South Pacific Design Automation Conference, 2021.

2. Chia-Chun Lin, Chin-Heng Liu , Yung-Chih Chen, and Chun-Yao Wang, "A New Necessary Condition for Threshold Function Identification”,
IEEE Transactions on Computer-Aided Design of Integrated Circuits and Systems, 2020.

3. Chia-Chun Lin, Kit Seng Tam, Chang-Cheng Ko, Hsin-Ping Yen, Sheng-Hsiu Wei, Yung-Chih Chen, and Chun-Yao Wang, "A Dynamic
Expansion Order Algorithm for the SAT-based Minimization", IEEE International System-on-Chip Conference, 2020.

4. Hsiao-Yu Chiang, Yung-Chih Chen, De-Xuan Ji, Xiang-Min Yang, Chia-Chun Lin, and Chun-Yao Wang, "LOOPLock : LOgic OPtimization
based Cyclic Logic Locking", [EEE Transactions on Computer-Aided Design of Integrated Circuits and Systems, 2020.

5. Ya-Chun Chang, Chia-Chun Lin, Yi-Ting Lin, Yung-Chih Chen, and Chun-Yao Wang, "A Convolutional Result Sharing Approach for Binarized
Neural Network Inference", IEEE Design Automation and Test in Europe, 2020.

6. Chin-Heng Liu, Chia-Chun Lin, Yung-Chih Chen, Chia-Cheng Wu, Chun-Yao Wang, and Shigeru Yamashita, "Threshold Function Identification
by Redundancy Removal and Comprehensive Weight Assignments", IEEE Transactions on Computer-Aided Design of Integrated Circuits
and Systems, 2019.

7. Hsin-Pei Wang, Chia-Chun Lin, Chia-Cheng Wu, Yung-Chih Chen, and Chun-Yao Wang, "On Synthesizing Memristor-Based Logic Circuits
with Minimal Operational Pulses", [EEE Transactions on Very Large Scale Integration Systems, 2018.

8. Yung-An Lai, Chia-Chun Lin, Chia-Cheng Wu, Yung-Chih Chen, and Chun-Yao Wang, " Efficient Synthesis of Approximate Threshold Logic
Circuits with an Error Rate Guarantee", IEEE Design Automation and Test in Europe, 2018.

9. Chia-Chun Lin, Chiao-Wei Huang, Chun-Yao Wang, and Yung-Chih Chen, " In&QOut: Restructuring for Threshold Logic Network
Optimization", IEEE International Symposium on Quality Electronic Design, 2017.

10.Chia-Chun Lin, Chun-Yao Wang, Yung-Chih Chen, and Ching-Yi Huang, " Rewiring for Threshold Logic Circuit Minimization" , [EEE Design
Automation and Test in Europe, 2014.

EEHE

FB%E FEHR B - BLEEARR / STEMEBFAOEE (2019 ~ present)
W BENMBEEAS/ERIEER CBENEEARER / YESEREMEELREMEIZEA (2019 ~ present)
BEE FEUREARR/EFIRLREL - BNEEKRS SHERERBRBTIRIET (2015 ~ 2019)

- EBFRFIERR / EEMREMBE (2014)
- EEEMNMIZAKL / 5HREE (2010)

160 SEEEERERITEMEMA NO. 94 October B

N S8 SEEXIREMEMA NO. 94 October H17




TSIA 22

18

I W R =%

TSIANEWS - &75uR:

B
ﬁo—o
EEE% © w T W ' =%

EAVALE YN

)

% F# Tzu-Hsiang Hsu HETIRER
KiEH=

BFHARIZE 2016 FERNEILEEABEHITIZER - RGHHBGEIZ LI - TEMRBFAES
AT HERZ8LFER 2 & ERUBIZE (CMOS Image Sensor) * B8 &K EEBREKINFEEIRELET -
J&L R 28 W38 & (Processing-in-Sensor) B & a% &1 © A7 AL R & #8 ISSCC » VLSI-Symp. ~ [EDM ~

PR EE Hong-Chih Chen BISIARIIAER BT IR
EERE
REFERBA 2016EE_EA@_L}3217J7C*1’~7'|: S TARMAMBGER LI - RS AEEES

82 (Thin-Film Transistors, TFTs) » & & ¥ & & X & §8 & (High-Electron-Mobility Transistors,
HEMTs) » € B &b FEREIFNE &L (Metal-Oxide-Semiconductor Field-Effect Transistors,

K ~ ) ASSCC % |EEE JEREIFF & 55 - MOSFETs) » 521888 (Memory) » EREAZBAHEBUEMAEERR @ WiRHAREAIRIE - K
/ ZasRIBMFEMRERTE SCI BREHITIE T E—1FERHB 11 /= (IEEE Electron Device Letters
AL 5 #& ~ IEEE Transactions on Electron Devices 4 f& ~ ACS applied materials & interface 2 & ) %
| JREHRREATI IR H E F T AERAI T ©
R EE irE{E

2020 F TSRI /2 SBMRPMBER B RETE - KRR / Bt

2020 FHIBEANBGRRRHEESEGRES

2019 £F IEEE L@ REEIBIAEYE ASSCC-2019 Highlighted Paper and Best Student Design Award
2019 & TSRI ¥R RPOVMERBFHRETEE - BEFRTE

2015 FEIIDEFEAS - GRS

2012 ~ 2019 FE2EIABRIHESNE —RR B HRI5KIAE HIEERE 20 £ 4 R13 5

ERS2HGE(F

1.

T.-H. Hsu*, Y.-K. Chen*, and C.-C. Hsieh et al., “A 0.8V Multimode Vision Sensor for Motion and Saliency Detection with Ping-Pong PWM
Pixel,” 2020 IEEE International Solid-State Circuits Conference (ISSCC), pp. 110-112, Feb. 2020. (Speaker)

. Hong-Chih Chen, Shin-Ping Huang, Yu-Fa Tu, Chuan-Wei Kuo, Kuan-Ju Zhou, Jian-Jie Chen, Yu-Shan Shih, Guan-Fu Chen, Wan-Ching Su,
Hong-Yi Tu, Hui-Chun Huang, Wei-Chih Lai and Ting-Chang Chang, Inhibiting the Kink Effect and Hot-carrier Stress Degradation using Dual-
gate Low-temperature Poly-Si TFTs, IEEE Electron Device Letters, vol. 41, no.1, pp. 54-57. Nov. 2019. DOI: 10.1109/LED.2019.2951935
(IF=4.2)

. Hong-Chih Chen, Kuan-Ju Zhou, Po-Hsun Chen , Guan-Fu Chen, Shin-Ping Huang,Jian-Jie Chen, Chuan-Wei Kuo, Yu-Ching Tsao, Mao-

Chou Tai, An-Kuo Chu, Wei-Chih Lai, and Ting-Chang Chang, Abnormal Unsaturated Output Characteristics in a-InGaZnO TFTs With Light
Shielding Layer, IEEE Electron Device Letters, vol. 40, no. 8, pp. 1281-1284. Aug. 2019. DOI: 10.1109/LED.2019.2923098 (IF=4.2)

. Hong-Chih Chen, Guan-Fu Chen, Shin-Ping Huang, Ting-Chang Chang, Po-Hsun Chen, Jian-Jie Chen, Chuan-Wei Kuo, Kuan-Ju Zhou,

Yang-Hao Hung, Yu-Ching Tsao, An-Kuo Chu, Hui-Chun Huang, and Wei-Chih Lai, Formation of Hump Effect due to Top-Gate Bias Stress in
Organic Thin-Film Transistors, IEEE Electron Device Letters, vol. 40, no. 12, pp. 1941-1944. Dec. 2019. DOI: 10.1109/LED.2019.2949243
(IF=4.2)

. Hong-Chih Chen, Guan-Fu Chen, Po-Hsun Chen , Shin-Ping Huang, Jian-Jie Chen, Kuan-Ju Zhou, Chuan-Wei Kuo, Yu-Ching Tsao, An-Kuo

Chu, Hui-Chun Huang, Wei-Chih Lai, and Ting-Chang Chang, A Novel Heat Dissipation Structure for Inhibiting Hydrogen Diffusion in Top-
Gate a-InGaZnO TFTs, |IEEE Electron Device Letters, vol. 40, no. 9, pp. 1447-1450. Sep. 2019. DOI: 10.1109/LED.2019.2927422 (IF=4.2)

2. T-H. Hsu and C.-C. Hsieh et al., “A 0.5V Real-time Computational CMOS Image Sensor with Programmable Kernel for Always-on Feature . Guan-Fu Chen, Hong-Chih Chen (contribute equally in this work), Ting-Chang Chang , Shin-Ping Huang, Kuan-Ju Zhou, Jian-Jie Chen,

Extraction,” 2019 IEEE Asian Solid-State Circuits Conference (ASSCC), pp. 33-34, Nov. 2019. (Speaker) Chuan-Wei Kuo, Wan-Ching Su, Yu-Ching Tsao, Sung-Chun Lin, Ming-Chang Yu , Yao-Chih Chuang, and Shengdong Zhang, Abnormal Back
3. T-H. Hsu and C.-C. Hsieh et al., “Al Edge Devices Using Computing-In-Memory and Processing-In-Sensor: From System to Device” 2019 Channel Leakage under Large Drain Voltage in Short Channel Organic Thin Film Transistors, IEEE Electron Device Letters, vol.40, no.11, pp.

. . . . 1752-1755. Sep. 2019. DOI: 10.1109/LED.2019.2942965 (IF=4.2)

IEEE International Electron Devices Meeting (IEDM), pp. 22.5.1-22.5.4, Dec. 2019. (Invited) . Hong-Chih ChSn, Guan-Fu Chen, Jian-Jie Chen, Chuan-Wei Kuo, Kuan-Ju Zhou, Yu-Fa Tu, I-Nien Lu, Yu-Shan Shih, Li-Chuan Sun, Hui-Chun
4. K-T.Tang, -~T-H.Hsu, --C.-C.Hsieh and M-F. Chang, “Considerations of Integrating Computing-In-Memory and Processing-In-Sensor Huang, Wen-Chi Wu, Wei-Chih Lai, and Ting-Chang Chang, Impact of Gate Size on Abnormal Current Rise under an Electric Field in Organic

into Convolutional Neural Network Accelerators for Low-Power Edge Devices,” 2019 IEEE Symposia on VLSI Circuits (VLSI-Symp.), pp. Thin-Film Transistors, IEEE Transactions on Electron Devices, Published: Feb. 2020 DOI: 10.1109/TED.2020.2966502 (IF=2.9)

T166T167 Jun. 2019 . Hong-Chih Chen, Jian-Jie Chen, Kuan-Ju Zhou, Guan-Fu Chen, Chuan-Wei Kuo, Yu-Shan Shih, Wan-Ching Su, Chih-Cheng Yang, Hui-Chun

B ’ Huang, Chih-Cheng Shih, Wei-Chih Lai and Ting-Chang Chang, Hydrogen Diffusion and Threshold Voltage Shifts in Top-Gate Amorphous

5. T.-H.Hsu, T. Liao, N.-A. Lee, and C.-C. Hsieh, “A CMOS Time-of-Flight Depth Image Sensor With In-Pixel Background Light Cancellation and InGaZnO Thin-Film Transistors, IEEE Transactions on Electron Devices, Accept : May. 2020.(IF=2.9)

Phase Shifting Readout Technique,” IEEE Journal of Solid-State Circuits (JSSC), vol 53, no. 10, pp. 2898-2905, Oct. 2018. . Hong-Chih Chen, Wei-Chih Lai, Ting-Chang Chang, et. al., Abnormal Hump Effect Induced by Hydrogen Diffusion during Self-heating Stress
6. W.-H. Chen, ---T-H. Hsu, ---C.-C. Hsieh, K-T. Tang, M-F. Chang, “A 65nm 1Mb Nonvolatile Computing-in-Memory ReRAM Macro with Sub- in Top-gate Amorphous InGaZnO TFTs, IEEE Transactions on Electron Devices, Accept: May. 2020. (IF=2.9)

16ns Multiply-and-Accumulate for Binary DNN Al Edge Processors,” 2018 International Solid-State Circuits Conference (ISSCC), pp. 494-
495, Feb. 2018.

. Hong-Chih Chen, Ting-Chang Chang, Wei-Chih Lai, Guan-Fu Chen, Bo-Wei Chen, Yu-Ju Hung, Kuo-Jui Chang, Kai-Chung Cheng, Chen-

Shuo Huang, Kuo-Kuang Chen, Hsueh-Hsing Lu, and Yu-Hsin Lin, Cyclical Annealing Technique to Enhance Reliability of Amorphous Metal
Oxide Thin Film Transistors, ACS applied materials & interface, vol. 10, no. 31, pp. 25866-25870. Feb. 2018. DOI: 10.1021/acsami.7b16307
(IF=8.75)

7. H-L. Chen, S.-E. Hsieh, T.-H. Hsu, C.-C. Hsieh, “A CMOS Imager for Reflective Pulse Oximeter with Motion Artifact and Ambient Interferer
Rejections,” 2018 IEEE Asian Solid-State Circuits Conference (ASSCC), pp. 25-26, Nov. 2018. (Speaker)
8. T.-H. Hsu, and C.-C. Hsieh, “A CMOS Imaging Platform Using Single Photon Avalanche Diode Array in Standard Technology,” in IEEE

10.Hong-Chih Chen, Chuan-Wei Kuo, Ting-Chang Chang, Wei-Chih Lai, Po-Hsun Chen, Guan-Fu Chen, Shin-Ping Huang, Jian-Jie Chen,
Kuan-Ju Zhou, Chih-Cheng Shih, Yu-Ching Tsao, Hui-Chun Huang, and Simon M. Sze, Investigation of the Capacitance-Voltage Electrical
Characteristics of Thin-Film Transistors Caused by Hydrogen Diffusion under Negative Bias Stress in a Moist Environment, ACS applied

Sensors Conference, pp. 1-3, Oct. 2017. (Speaker) materials & interface, vol. 11, no. 43, pp. 40196-40203. Oct. 2019. DOI: 10.1021/acsami.9b11637 (IF=8.75)

EEHIE EEHIE
BBk BR #&REE - PixArtlmaging Inc., Taiwan (1999 ~ 2007) BES % SREER 2R
N BENEEAS/ EHRIREER - |EEE Solid-State Circuit Letter (SSCL), Associate Editor (2017~) R BN ARINAE/ RERBETEER T BIAILKE/ MEER
BE BEUYXEAR/ EFIREREL - |EEE Circuits and Systems Magazine (CASM), Associate Editor (2020~) BRE BENRINKER SHITRRFREL BE BENBAE/ EFAEL
- |EEE SSCS Taipei Chapter, Chair (2019) &R - BIARINARR / H% (2013 ~ i25) i8R - BZARILKBIER / E:%F“?SU%
- ISSCC/A-SSCC, Technical Program Committee (TPC) - BRI AR IN AR / BIEIR (2009 ~ 2013) CBERERTHERE /AR
- BEMEGEE
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B BiE Yu-Ching Tsao B AILIKER PIEE R BB Shin Ping Huang B ARILIKER KB TR AR
RIS RIS

EaEREZEAE 2016 FEMABEFILASYIBAAIGEELI  BLSERE M HEE S8
(Thin Film Transistor) B {tZINZR T4+ (GaN High Electron Mobility Transistor) o SH&E f4 836
7 HRIEEEBME AIERIRZFHFEER (a-1GZ0) B Z &1 (Low Temperature Poly-Silicon) ATt {4
FEARTHE B FRFIEEN (Negative Bias lllumination Stress) * A& FR{EAY ] 52 ERI
8 (Self-heating Stress) EAMERARIAIEEMES o TALSEINZR TS  FEHET T RERM BT
SR AETHAMESRS T BREATEHNRESRE o SEMERRILIER 6 HEEFHTI
B 1 IR BB 1 IREEER] (4 IBEEEFBREHR ) o

SERIRE

- WSHRUE UV RURIEE » 2017 PEIMRINBESIIRRIHE =5 -

EEDIEF

1. Y.-C. Tsao, T.-C. Chang, et al., “Abnormal hump in capacitance-voltage measurements induced by ultraviolet light in a-IGZO thin-film
transistors” Applied Physics Letters, vol.110, no.2, p.023501, Jan. 2017.

2. Y.-C.Tsao, T-C. Chang, et al., “Effects of Ultraviolet Light on the Dual-Sweep IV Curve of a-InGaZnO Thin-Film Transistor” IEEE Transactions
on Electron Devices, vol.66, no.4, pp.1772-1777, Feb. 2019.

3. Y.-C. Tsao, T.-C. Chang, et al., “Reliability Test Integrating Electrical and Mechanical Stress at High Temperature for a-InGaZnO Thin Film
Transistors” . I[EEE Transactions on Device and Materials Reliability, vol.19, no.2, pp.433-436, May 2019.

4. T.-C. Chang, Y.-C. Tsao, et al., “Flexible Low-Temperature Polycrystalline Silicon Thin Film Transistors” Materials Today Advances, vol.5,
p.100040, Mar. 2020.

5. Tu, Hong-Yi, Y.-C. Tsao, T.-C. Chang, et al., “Analysis of Negative Bias Temperature Instability Degradation in P-type Low-Temperature
Polycrystalline Silicon Thin-Film Transistors of Different Grain Sizes” . IEEE Electron Device Letter, vol.40, no.11, pp.1768-1771, Sep. 2019.

6. Po Hsun Chen, Y.-C. Tsao, T.-C. Chang, et al., “A Dual Gate InGaZnO, Based Thin Film Transistor for High Sensitivity UV Detection”
Advanced Materials Technologies, vol.4, no.8, p.1900106, Oct. 2019.

7. “Gas detection module and gas sensor thereof” , US patent: US 10,274,471 B2, 2018.

8. “mABVAIEE R HRAERUAIZR” |, TW patent: 1610078, 2018.

EEHRR
SRR FAEERIR
B RIS/ YRR
28 HULEAS/ BIAMEL
EE - ESIRIABYIER / BERE
- ERFXEBRE/FEE
- BRI

HEYEZE 2016 FERBEZAILABAETRRMEMBGEE LI - SR IMRZE
74 (Low Temperature Poly-Silicon) & P& & 88 (Thin Film Transistor) » R AIREIE7E DC & AC
BIETRTREM « KER TRIEARISZERRE (Self-heating Stress) EAMERARVIIIEHEH] o 5 LR
KRRLHRE 5 REFRHAT) - BRI IEEEEDL (3% )~ IEEETED 2 /%) * 1 HAEEH
BRZEH 5 B4 2019 £ IEEE IEDM [RREF @R PR R—TEHAEE T S RA AT EX SRR
S T2 A EEAERME - BT E2BEIMARSE - #EEr S -

RIRERE
. 2020 YPEEE RUELIHBRE

EERTEF

1. S.-P. Huang, --- and T.-C. Chang, “Effect of ELA Energy Density on Self Heating Stress in Low Temperature Polycrystalline Silicon Thin Film
Transistors” |EEE Transactions on Electron Devices, Volume: 67, Issue: 8, Page: 3163-3166, Aug. 2020.

2. S.-P.Huang, *** and T.-C. Chang, “Abnormal C-V Hump Effect Induced by Hot Carriers in Gate Length-dependent P-type LTPS TFTs” IEEE
Transactions on Electron Devices, Volume: 66, Issue: 11, Page: 4764-4767, Oct. 2019.

3. S.-P. Huang, -** and T.-C. Chang, “Inhibiting the Kink Effect and Hot Carrier Stress Degradation using Dual-Gate Low Temperature Poly Si
TFTs” IEEE Electron Device Letters, Volume: 41, Issue: 1, Page: 54-57, Jan. 2020.

4. S.-P. Huang, -+ and T.-C. Chang, “Impact of Dehydrogenation Annealing Process Temperature on Reliability of Polycrystalline Silicon Thin
Film Transistors” IEEE Electron Device Letters, Volume: 40, Issue: 10, Page: 1638-1641, Published: Oct. 2019.

5. S.-P. Huang, -+ and T.-C. Chang, “Enhancing Repetitive Uniaxial Mechanical Bending Endurance at R=2 mm Using an Organic Trench
Structure in Foldable Low Temperature Poly-Si Thin-Film Transistors” IEEE Electron Device Letters, Volume: 40, Issue: 6, Page: 913-916,
Published: Jun. 2019.

6. T-C.Chang, - and S.-P. Huang, et al., “Flexible Low-Temperature Polycrystalline Silicon Thin Film Transistors” Materials Today Advances, 5,
100040. Nov. 2019.

7. Y-X.Wang, T.-C. Chang, S.-P. Huang, et al., “A Novel Structure Serving as a Stress Relief Layer for Flexible LTPS TFTs” 2019 IEEE International
Electron Devices Meeting (IEEE IEDM)

8. Y.-Z. Zheng, S.-P. Huang, T-C. Chang, et al., “Enhancement of Mechanical Bending Stress Endurance Using an Organic Trench Structure in
Foldable Polycrystalline Silicon TFTs” , Volume: 41, Issue: 5, Page: 721-724, May 2020.

9. Y.-X. Wang, T.-C. Chang, S.-P. Huang, et al., “A Novel Structure to Reduce Degradation under Mechanical Bending in Foldable Low
Temperature Polysilicon TFTs Fabricated on Polyimide” Volume: 41, Issue: 5, Page: 725-728, May 2020.

EEHE

RRE HIF B o FREEHIR

B EIALAS /KBTI B EIRLIAS YHESR
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SR - BSIRIIRERMIER / BRI
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- BERRGEE
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E FEZTSIAF SRRV TAN  BEHN ﬁ“"”]ﬁ‘é 2020 TSIA BEAIELEFE FScience made me do ity * BHEHELEE
BSEEERRSWASHEARFREZE ﬁ';"_'i REME EEESER - AENRSME [ PUEFRMBRELIREEIE - EREMER L - R
B BANEKREE - &~ HHZvi AR B HE I AE R EE - BRLBNEEERREETH ""‘EﬂF‘EJ
KAABRIAFMERBE S ERBETI 2 EL BARBRERBIEEHIR B BTN B BESRECERMEATD > THERE
REN > BAONBEEEREN AT B HERMMARAEEETTE  BREBIEE EFERIRIRAE - RBALAIEEHIRE EF'
9 B HhlEE I,“E?L/L%?_%%ﬁ%ﬁﬁ  BSRIR BIRIFENBATAER @ LRHETENER Bt B TFMREERTSEZEEER ;é'ﬁ
— TAERMERR - SRMIEFRNEFRIR MEESINMEERBEE - BR > RERHE FMEERBERBECENHEENE RBERE
1 SEAHI R AT & o AR N B7R%S B BB ZE A AR .%ﬁ?r:E’\J%E&HﬁEﬁﬂﬁéﬁiﬁsﬁ§$}ﬁtﬂ‘ﬁﬂﬁ BEE IR BB R - RBRFIAHE
RERRESHIRBAATBRHGEE - FANER HE RTHEZERNER - UHBERE BRESADTH - MRBS R © RHH
, t D ERMERENREOIERY - BEEEXFH MEBKF - BE—FHE  BRSIEHIFR WRA > FRIREBMAEE @ IR
ESES - MEMR - HEZRBIHAIRAN - B EARMEEESARNEEE S R —BLE
R BERRBNOE EMRERULRERTEX WHBERESRF - WERHHEFEH - EN@IHBIFFEA - BB - REB5AEAESTER
E— A EBEEERENEE - BEAAEMER R FERABAHERORHSELTRGS %E T TEEMNR BRSH  REREER
— B B ABEMRE AR FABBTE BTHAERRE  ROBEEEERE & R RSHREEBNE  STEBRE ! L - BB
D FIEREND » EMRBRENTE - ’a‘}gfﬁ%ﬁmﬂﬁ’f@&)@ﬁﬁﬂ TEHENEE 75T‘ﬂﬁﬁﬁﬁﬁﬂ‘ét}ﬂiZiﬁﬂ’ﬂAﬁ ) 36
ERHREE - Z e

a8 5 Iz = = = = ) L B
RAEEABMHYRHEREETNEHFHLURE RAASTIE1E 2020 TSIA BT 4 - BR84S » HEETE S ERNMEEREERS R - geFaLL
UBEETHEZENSTE  IFELFRENESE BERBRNIEELE 21 ATEL - REEED EENHERRERINNEZEEREHIR © &
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B 0.474 =71 0 BREZ (20Q1) BE 1.5% @ EEERED (19Q2) i 8.1% °
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MEEREHIZHEEE 81 EET ' B LEZF (20Q1) RiR 19.9% * REFRH (19Q2) TR 17.1% ; HEIKFE
iz 368 {837t » B EF (20Q1) B 6.6% * BREFFEEA (19Q2) Bk 4.7% » EfiseiE (T8 EHEIARE)
HERETISSHEEE 271 BETT  B.EF (20Q1) TR 6.7% » MEFFEH (19Q2) K&K 0.4% ©

— - BEICEXREENR

TR EMBEREATIRET 2020 FEZF (20Q2) B EEB IC EXEEH (S ICHET ICHKE ~ ICHE
ICHIE ) EFF &M 7,497 87T (USD$24.3B) » 8 EZF (20Q1) B 3.6% * BEFREH (19Q2) K 19.9% ©
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2020 88 IC EXEEMRTERMREE B BEE

IC EXEE 7,238 | -4.0% | 283% | 7,497 | 3.6% | 19.9% | 7,941 | 5.9% | 10.0% | 7,343 | -7.5% | -2.7% | 30,019 | 12.6%
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IC BIEt % 405 | -4.7% | 18.1% | 435 | 7.4% | 145% | 440 | 1.1% | 11.1% | 420 | -45% | -1.2% | 1,700 | 10.1%
IC EREE 2,152 | -6.6% | 18.0% | 2,324 | 8.0% | 12.1% | 2,586 | 11.3% | 11.2% | 2,333 | -9.8% | 1.3% | 9,395 | 10.2%
S =1 =] =3
%ﬁ#ﬁﬁgl‘fi? G A
Tt ) AR (%)

BRIRIE © TSIA 5 THIRREFRIEIFRAT (2020/08)

2016 ~ 2020 FB# IC EXEEMRTEAMAG B SRS

2020 (e

‘ 2020 (e) ESZE(K)

IC EXEE 24,493 8.2% 24,623 0.5% 26,199 6.4% 26,656 1.7% 30,019 12.6%
IC %5t 6,531 10.2% 6,171 -5.5% 6,413 3.9% 6,928 8.0% 7,684 10.9%
IC 8UiE% 13,324 8.3% 13,682 2.7% 14,856 8.6% 14,721 -0.9% 17,025 15.7%
EERT 11,487 13.8% 12,061 13.8% 12,851 6.6% 13,125 2.1% 15,314 16.7%
SCIEREEE MBS 1,837 -16.8% 1,621 -11.8% 2,005 23.7% 1,596 -20.4% 1714 7.2%
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;gf;&;@%ﬁ 3,389 1.1% 4,122 21.6% 4,688 13.7% 4,123 -12.0% 4,260 3.3%
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New Subscriber ‘ Renewal
TSIA member Non-Member TSIA member Non-Member
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