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BHEFHEER  MERRBEXARESE « BMERIILAEKE HAXRHEHITE - RAGHRETHITE ° E R MinEARER - MFERESBIERETE WSC ATEHR Encryption JRE] o
b. 5% 10 BY GAMS & ZHEIBEBE XA E "Encryption Workshop" » IHERZ &R % = B BAYERE
B1E ASE (HB¥) - Etron ($%&l) - IBM Research (IBM BfZ[Z) - Infineon (ZEAZE) - Intel (& FTE o
Y ) -~ Kioxia ($8fk - [REEZCIERE ) ~ MediaTek (H#ZEHRL) ~ NXP (BEE ) + ON Semiconductor * (Issue: BXEHMEBERTSEEMARRER TC260 WG3 BIZBIEFMTERE T /E4H ; "CSIA" BRI G E(F
(Z#FHF=) ~PSMC (HFEE) -~ Qualcomm (Fi#) - Realtek (IGE) * Robert Bosch GmbH (F#{R4F1E iR HaIEEE 50 B 1THEER TC260 WG3)
tH) ~Samsung (Z&) ~ SK Hynix (;8/%) ~SMIC (FiEX) ~STM (&) ~Sony (¥if1) ~TI (&M
&%) ~TSMC (B1EE)  UMC (BE) FARAMNHITREESE I EI9IREH S ESEESE BBk 3 * Regional Support :

& SRTEX—FENEEE |
a. WSC RABMMEE 2 SEEMENIL - LHE WSC HETRIRR -

JSTC &Rt 5 B 1112+ & 25 HiREAR - BAE JSTC TEMIREE (RIRERR) £ - BH2 b. WSC #&78 GAMS B EIRSEF+HR) GAMS EHIR » i&i& GAMS Workshop FENZR S EBIAVESE
AENREEAE JISTC HAEFEKIR (IHI L BREEIR)  MRARIZEER - fREREXRER * 818 X FfEE - WETERTLEARER 2R best practices ©
B EI#@ Peter Cleveland » 81&% Claire Sanderson * 8f&E Nick Montella + B REXEIRZMIEIIE « TR * (Issue: B EFHERIPBIFUFHIISZIFETE] - EF CSIA I RHAEE FEZE AN EERE - B
EEEE LI « JXEEER Christopher Corr » TSIA B EMRNG RER - REMERGIE - AREHIE - & HRaERE LR BAR A & W IR E MG &R ENEAT Tt o )
bR 2 I B IRALIE ©

4-IP:

BALR WSC CEO FERIEMHE - TSIA HHIBEEMEERGT WSC Ll 5G BEENZE Special
Market Report ° R Z EFRFTIEREHND Z - EERBREERENSENE  AFEARBBERENZH a. SEPs: $fi5¢ Standard Essential Patents (SEPs) ¥1-- G882 #1TEE - WSC ¥l GAMS & 8 B iRt&
X ¥R ARBh © s SEPs M UTEEHERAR R ©

b. Patent Quality * WSC {824 2018 FAMANEZZMRERVER @ RSN ERBRENE KR
HESHRENER -

R EEEER WSC EERFEESHENT c. WSC &8 GAMS #FiE73F WSC AP LE NPEs / PAEs j55RAY Best Practices ©
1 * Global Supply Chain: S5+ESH:
a. &[EFE GAMS B9Ek - WSC LL COVID-19 ZIEEIRI A5 RIR04EEs - IRH FEREEE HHERERNWA a. BUSTE R SR8 2 FHRORAE L 2 RS > IS FEE BRI LEHMAEIRN R SKEVKE - WHt
f7 - IiNFEE GAMS IHERSFEREELTAVEEE » BT ERARE TZEHEER - W BRFRHER R o
b. WSC iS#FBINEE BEMNEE » TE/F CSIA [EEE » 5HEINSE GAMS EiEFEIFE GAMS FIEK - b. HREIERE » CSIA AR RSN » S5E PFC RAERAEBUBHSIEE GAMS &R AT ©
* (Issue: CSIA AUIEARS IR/ 2 M EENRE - HitEERIEIRIEIEETE COVID -19 RRIASSERZZE) * (Issue: BHAAMETSE 2030 PFC BFEMREERE @ HIFRESHE—PIH)

$mEE @

BEEBIEERRSMBM NO. 101 July BEFSEERBSMAM NO. 101 July 7




(5%
I\W
@)
—
©)
o
>
—
<
m
=

6  Semiconductors: Enabling Net Zero :
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HETE RS HE End Product & foundry ZJF WSTS & 8 -
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SR E

WSTS

et &R
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NTD 134,000/per year

X EEE A EREHERIEE doris@tsia.org.tw * B LHHIEEH wsts.tsia.org.tw

HARFEREEE SRS ( World Semiconductor Trade Statistics ; fSFE WSTS ) S G #Bi&E 40 F£FESE » 1975 FFHE

Bl EREHE (SIA) BliL
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AIE2EE(E - BKBULEENSEHRFEERS (End User Report) * TNREZEE(H - EllFTHE -
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2022 WSC IRRIIVHE RS

TERMMER/ BBE EMREE

2022 Fi ¥ BEEHEARER - 27 » BUN - BA - BEIMPEAYFEIEEXHEHEMAIHRELAFE
BREEXHEBARASEAM 7 HRFLBBIESE (WSC) 5 26 XEE -

WSC IRZ/EE:E £ 5 B 11- 12 HE17H) ESH REEIRNEE - SIREZEEEY PFC LR - &
TRETRI LUK Ze 2 ER R 5 T AVE AR o

RREFDURNEFZETT - FRMEEKAENEF MR - BMEDL T RIREE -
1-PFC:

ERFORERIRZEREE (GHG) BEFMEBMNERE/)  REXEETEBSHE—FLRIHAFHEER
FEBHAYERL ° WSC aZERAERBE LIFR—EERE 22 WSC BFER L PFC RABHI ° 1999 & -
WSC (‘ZEFHEE ~ B - B - BBMNSEHEHEN ) RERE PFC BIMERIED 10%  BREER
BREARRFERHEE 2010 FK - WSC LRIBE® @ ZEXCICEEEB8TE—BFE T 105
HARSY » WSC AT 32% ° 2011 & WSC (H 1999 FifeEhaAfEEE S aiang - #1E 7 PE
') thEHh 7 —IEHAIRK 10 F£EFEM PFC 1535 o

2020 FEENEREIE -

o FIFERTMRENITEFNENE - £RTET @ REWNTREFWEIEFEEN 2020 FANEELHEHBE
(NER) & 0.22 KgCO,e/cm” » FHEHA NER Lt 2010 FEEAFR A 30% o WSC H§TEBEMBEIRIE
HiTRER o

o EINHRH iR B M ({58 WSC HEMIMISZER 0 B WSC BEM—FRAREE ) MEHK
1A REREERENTRER °

o E % NER AOBIE BN ETERY & H AV E 8 (KgCO.e/cm’) » SEHS 22 EREERE WSC BiZ -

WSC REBFREHEEEHMNEMEREZES EESHER - MR EAGRM PFC BEDEREENBEIE LL
B NER #BZRERAER - SEHFRRT 6 @ WSC EEiHE - EfffEEEA il “tHRAE =" &
BMAGEHEE - L4l ATIREEMRE - WSC £ WSC @it IR T PFC B RIEHITIEE X4 -
2017 & WSCRIEE] T EREHITIZER XM - Mifs WSC @b L3887 7t EF o 2016 FRERDIEHE
FA%88 CH,F, ~ C,F, ~ CsF; #1 C,F,O HIZRES ° 2021 FAIFERIGTE 2022 F 10 BAY JSTC / GAMS Ei £
N o E—EFTRMNFERERNPERE - B8 LB/ COVID-19 1&R - BrifiAUNE 2021 &F ESH
g -

GLOBAL VIEW

2 - ZREER

WSC B MR (S&H) HEMEBRXEGER I 9NN AZE  BFEMABEE TIREHREMERNL
{EIRIE o WSC UEE S&H BB 2 ERE AR ARBENEREEZHNHMA TR » DFREEEZMRLUISE
ELREFMEBEEE o It WSC EREBREETHE S&H FERREHTIER » UHBEREEENE
B o AEIHE A WSC B S&H FEEREUBMHHE TSR o 2021 FAVFERNETE 2022 & 10 BRY JSTC / GAMS
=5 /NI

3 - LEmER

WSC B2A42 ORI REH F BB ELEELE B L BEETE - WSC EFEET / EREHEEH Y EREXS
FERALES - WSC B » BT / ERMEBEAZRNSRIREME (PFAS) FIZEFRIILE - PFAS LA
MERENFERIENAERER - WSC ZREUN / EREREIFBiEXERNAREZEbR L
RYEREXNBEREERER - WSC EREERE A+ ERERRMENARSEAGHEIMIEMLE
mmAY(E A LU SIS AYER - RFFIRBAHBFIEXPERI 2 RARFIRD HEREALRR
RMBIBEVLEMEZR - WSC BT / BERAZERRMHESASERER - SEMSER - LU
EERIERLBRATIEEMMERER KL IESE#R - LAt ELtBRE TEMYRPEERERE -

4 - T HRHAERFTEER

FERBHNERMBFEIEER - WRER DIt EHIRIE R EEHRERE - TEENETF
o dEREXTRAHELPHVEREEREE (GHG) MEIEZE KAV HRIZE "B A\ —HER
ST - AN EXXRARY PFC HEBIFTL - RZEREEM T RE B - EEMEEEPIsEsR D mkE
MARIBRIE o b > FERERMAVEB(EE T RERRAVES - MR T I BERER - RAREMRD T
HIMIRE - TR T B A EEE L -

NESEEETR - BN FERMRMAI LA REREEHINERD 15% » EB%F=E 2030 FMFEHEE 50%
W=z — - BBREELMRSE “SaEL" - ESNERLGENERERNEEMDE - ELRIMAILUE—TH
EMEBEEFIRREREEHITE

FEREEE T REREMIFINERTEE) - BENEEMERLAVBRTIEZ/FFEEE - KIZREMEARELL
K BENSEAVETREMRL D ARHFECAR A BEE Rl o EHEEH - AEREIRRM (EMS) MAIFHEH AR © #
KRB SRS E S ERENAOMIBHR (1oT) MEBEISHIM (ICT) - EFRER BN AR RE BT (R BRI 2 HAR nI A% 4
FBINFERRIE 50% LLE - FBEESRERXIRAE MG F © B1E LED R EHER - #RReREEHRES
W LU EREBEMR BT TR  ZRN T ERMAIRERER - BIF TSRS 30 18 EREDEHEY
BmAIFEK  5G REMMBEFRES I AR AR EHNMEBNEES - URBERE - BIIERAME  FE
WK ERBEIRER

WSC BAR IS KBS T IREH L « IR Es R A B B AR © WSC 5B) GAMS HE)
B R R A IR S AR AR R S RS T ORI - B RSB A ERREBIE (SDG)
FRIEHAYEREE - HEIEASEE 2030 FRMBEE BN E B SRS RERRTH L BRI o WSC
KOS BRI W A AR DS EERRER  HEET - 0% - R e EE6
2030 EEBFELL « FaFENBIERR -

@
&
[
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— BRI ERHHHR

RiE WSTS #5t » 22Q1 2IRF ERETHIFHEEE 1,517 BET  8LEF (2104) BB 0.5% & 2021
FREER (21Q1) B 23.0% ; $HESE 2,827 B85 » &R EF (210Q4) iR 2.0% » 8 2021 ZF[REA (21Q1) B
2.8% ; ASP A 0.537 EJt° & EZF (21Q4) BiE 1.5% @ 8 2021 FERHE (21Q1) K 19.6% °

22Q1 EBFBREMIBHEEE 345 BEn ' BEZF (21Q4) &R 5.3% ' 88 2021 FRHEA (21Q1) A&
R40.1% ; BAFXEEHFHEEE 117 BEn > EF (21Q4) RiR 0.6% & 2021 FRFH (21Q1) k&
20.4% ; BUM+BEEMHHEEE 139 B2t BREF(21Q4) K 7.7% » 8 2021 FRHEA (21Q1) k&
25.7% ; FREKBEMHE 505 EETT ' BREZE (21Q4) ®iR1.9% » 8 2021 FFEHER (21Q1) kR 17.3% ; saXith
EFEREMGHEEE 411 83Em  ®REZF (2104) KK 2.9% © 8 2021 FEHA (21Q1) &K 17.9% °

— BB IC EXEEMR

THIfRERBEEATAET 2022 FE—F (22Q1) K& IC EXEE (5 IC %5t~ IC &~ IC #HE& -
ICHIE) ZFH=% 11,592 87T (USD$39.2B) ' 8¢ EZF (21Q4) B 4.8% @ 8 2021 FRH (21Q1) K
28.1% ° Hrh IC nz;ﬁr%;*{ﬁ#,%ﬁgﬁz 3,300 &7t (USD$11.1B) » 82 EZF (21Q4) & 3.9% » & 2021 F[FH
BB (21Q1) B 26.8% ;5 IC 8LEEBHENE 6,667 87T (USD$22.5B) » 8 EF (21Q4) fiF 8.7% » & 2021
FEREA21Q1) FE 33.3% * ERZEER I AHEHE 5,969 87T (USD$20.2B) » &8 F= (21Q4) & 10.5% *
8 2021 FRAR (21Q1) AR 36.5% » ECIEREEEMBLE AFEHE 698 (27T (USD$2.4B) » 8 EZF (21Q4) RiR
4.9% > 8 2021FRHA (21Q1) Bk 11.3% 5 IC HEEEIHEHE 1,100 157_; (USD$3.7B) » 8 £ (21Q4) &R
8.3% ' B 2021 F[EHE (21Q1) fkF 11.8% ; IC BIFHEAIHEH 525 87T (USD$1.8B) ' B EZF (21Q4)=R
4.5% » & 2021 FERER (21Q1) BE 14.1% - FIEMEETTERL 28.0 518 -

TR ERIERRATTAL 2022 FAE IC é%éﬁ%ﬁ%m 48,751 {&7T (USD$164.7B) » 8% 2021 @£
19.4% o HMR IC SRt ¥ EEAE 13,848 87T (USD$46.8B) » 85 2021 FEMHEK 14.0% 5 IC BLE¥ A=
#27 953 {&7T (USD$94.4B) » 8 2021 & 25.4% » HpRER T A=4 24,855 {871 (USD$84.0B) » &
2021 FRE 28.1% @ SCIBRSEAHhBUE AF=ME 3,098 87T (USD$10.5B) » 85 2021 FREE 7.6% 5 IC 8
EBIEHE 4,725 {871 (USD$16.0B) » 8% 2021 FR K 8.5% ; IC Al EEFH=H 2,225 87T (USD$7.5B)
82021 R 9.6% - =t TERL 28.0 518
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2022 58 IC EXEERSTBR

2201 | FEWE | FAR (22Q2(e)| FHAE | R (22Q3(e)| TR | FME |22Q4(e)| FHE | AR (2022 (e)| FAhE

By EHE

11,592 48% 281% 11,915 28% 208% 12,676 64% 16.8% 12,568 -0.9% 13.6% 48,751 19.4%
3300 3.9% 268% 3,480 55% 134% 3,673 55% 113% 3395 -7.6% 69% 13,848 14.0%
6,667 87% 333% 6,775 1.6% 282% 7,238 68% 233% 7273 0.5% 185% 27,953 25.4%
5969 10.5% 36.5% 6,047 13% 328% 6410 6.0% 262% 6,429 03% 19.0% 24,855 28.1%

698 -4.9% 11.3% 728 43% -0.3% 828 13.7% 5.1% 844 1.9% 15.0% 3,098 7.6%
1,100 -83% 11.8% 1,120 1.8% 98% 1,205 7.6% 48% 1,300 7.9% 83% 4,725 8.5%

525 -45% 14.1% 540 29% 10.2% 560 3.7% 5.7% 600 71% 91% 2225 9.6%
3,998 23% 238% 4208 53% 10.8% 4,501 70% 10.1% 4,239 -58% 8.4% 16,946 12.8%

ZIRFEREHG (2 o
=7t ) RAER (%) ) ) ) : - - - - - = - - 6,465 16.3%

BRR © TSIA 5 THIBRERBEIRRAT (2022/06)

2018 - 2022 F 5 IC EXEE B (SIS
T T e L o i [ | e Lo | i
ICEEEE | 2619 6.4% 26,656 1.7% 32,222 20.9% 40,820 26.7% 48,751 19.4%
lca#a®E | 6413 3.9% 6,928 8.0% 8,529 23.1% 12,147 42.4% 13,848 14.0%
lesiEs | 14856 8.6% 14,721 0.9% 18,203 23.7% 22,289 22.4% 27,953 25.4%
. BERI 12851 6.6% 13,125 6.6% 16,297 24.2% 19,410 19.1% 24,855 28.1%
| EfERESREMEELE 2005 23.7% 1,596 -20.4% 1,906 19.4% 2,879 51.0% 3,098 7.6%
lcH®E | 3445 3.5% 3,463 0.5% 3,775 9.0% 4,354 15.3% 4,725 8.5%
lcHE | 145 3.1% 1,544 4.0% 1,715 11.1% 2,030 18.4% 2,225 9.6%
lcEsEE | 8418 8.0% 8,524 1.3% 10,435 22.4% 15,026 44.0% 16,946 12.8%
;,%T?E;g: ((/1-;; 4,688 13.7% 4123 12.0% 4,404 6.8% 5,559 26.2% 6,465 16.3%
BERIRIR : TSIA 5 THIBZERIBIFEAT (2022/06)
BRER :
o X :(e) ®NTAMIE (estimate) © o ICHIEEEE-KZENRI + LIEEEMENE -
o ICEXEEE = ICHRETE + ICRUEE +1C HEEE +ICAIE - o  FEESEIRLENHIESENARARLE -

IC EfE(E = IC &RETE + ECIRRRERH MhENE -

LB e (TSIA) 2 2022 &£ 5 B 12 BEMW 72022 Q1 [F-
LEEREXTISHNEERE, R EME  BETMRERRR | 777
FrEdiE Z 1T EREM AR AR ZERKMNZE -

B5 0 EF SR TIMRENERAEEEEREX DAL
HEKBIEBZI > BHEHRGETERNESEFH S - F
IREVIRAR MR RENRETRA - 12E LR EIRER BB F ST BARE
2o BInMEth N Z B 571 IC HERRME @ SIGREIK IC REEH

FREBRRERE  MOMEHMERREERET  FERMUEIIKNMERSEBRE LN E IC RE

F - RAR B AR ERENAZ G F AR TERTREENRE - WREE BB -
*FEEIT’*’I‘* BERFEGE Rt REMBESF S ERARTE > HEERERAERTE—KHE
TSIA BFREZETHMEBRRERARNEREMEIMEINZEE " ERIHET KEHEREE - L2

FHRFENAE Erhiaz?%ﬁh o FOMENEERSEEBNBRERHEREARREBRBEFRAFHNE
ENHEMHBEERMZIINZE RS TFRERIARRERESD - FRARKREARTFREEREBE
BB R ERRBNMTENTISRET BT -

ARAR LEARETEERE 250 (U EARISEERBEM - TSIA MZEMEZEENEN 2022 F 8 A 12 BE
2022Q2 MIRFHBEBME @ BUERAEBYNIEABEREIL www.tsia.org.tw FTAMZEENEE ©
TSIA M ERRHEA - BREHE R » TFE © 03-591-7124 > Email * doris@tsia.org.tw °

O

BOmEE €

HHE —
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SR AR SRR IR B ERRE S A - IR T
BT NBETFOER  C¥SBSSEHEREEEEN - TSIA MEEREN 2022 7 6 A 28 ARRE
R EFEHUHIMRENN S - SRR REMS BB (Deloite) AR  BEDEREARE
R AERA DS TREERT 0 A TUSTHEY  ERERRMEE, e REEEe
1t » AEBNIRAS_E ST o

PEREE S UMABBSEREEEEFIZEE (IPCC) WEBIMLE A - BRRIEIXE{L B FE L
FHERI IR AR ER 2 R ERIFIAVIR R - _Jﬂiﬁﬁﬂlﬂf DIARRE RS BEERRIRGE - FEEAGER 2050 -
2060 FEERMBPM  FEMUERTNBSEEZIIEERTARE - SREBREIHT  CXEEHNTERE
BRER  FRFLEEERRE - EFSRERAT > ERBRIMIR L QA » e B+ IERIER - MR T+
ISNEEFEMEE BT - ERIBLUFREBNAREHRAREENEF/ B AEEESKFEMHEIR
B e E BiIR C BIiEAEEEREARARMEFTNERTANMA &% - BUBREE

Ragiat it EHEFTRHREREMGREESE - MFREEDERAT - TESGERTKREEA -

TSIA H$FE R RRBEIETERE M E TR ER IR MHHER B AR O ERITEE - LGl TSIA 88 AF

HPSREEIREEMA TSIA REERTFTEEER - HRRMA TSIA §8AR) - TRERER TSIA 7S RHHE -
TERAEHEE - TSIA B RIHEA | [REHERKEIE - TE5E - 03-591-7124 > Email : doris@tsia.org.tw °

e s - SHREEAMMRE

& EiaE

TSia ( EFA - H )
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DR NEAEB A E - ARFIUWIE - TLUER - ERMNARRERRERRREET —RE—

RTBRBMEFBFREEFERME - B 2013 FIERIL "TSIA BLIAREF SRR, & "TSIA BLENR

FERSLE - WH 2014 Eﬁ'}’%ﬁﬁé B BAS+/E  BHAEHREZTEEEREES RELTEENEFRA -
*$§1’E¥ - RENSRETE

Lﬁ

-+ B 2016 FHEERS "TSIA FERE . AETBAUZHMENREAS ., K "TSIA ¥

BRER  HEiRE 2022TSIA FERRE . ARLTBUZHMEMRKAS - EEI':F'IJJk;m-I-*—lTiﬁﬁﬁé‘qﬂlb\lﬁffEliﬂ
BNEEIRER ; BLMAESBBERX - BIARE - A - BAX - PUFAR 11 (IRS2ER - SRAERBERK

R#aE 8 Bt - LIERR -

RICEE - BRI AREERMARX  BRRE - BAEX PR -pE - pIF - pl - BRAX-E8RK -8
BMAS+—RELTELLHFE  AABRESAETNFERNBRMENELFEASEHA - R RRAEERAEE
- BIEATIERENEAEBARE - FIERIEGAMZGREREFEHBEITHER - TSIA ¥BRENERERE

A REEMUR TSIAREZE -

BARS TSIA +BRERAEMR - RRALQSRIE - BRI EH www.tsia.org.tw HFEMBHEWERE . REHRER

32 - E5E : 03-591-3477 : Email : julie@tsia.org.tw -
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BERY

[28] 12 Hp B K AR
FHow DRAM Meets the Challenges at New Computing Era s EFEFRE

IR AHY / SR B L AR E)
TSIA / RER E X HIE

AN ~

BEFEREERE (TSIA) HEBRHRRHDBR/AT (Nanya Technology) » B FREI AT T F222
% (EE, NCHU) ~ RS0 a5 HETE » BISH 2022 £ 5 A 13 B FFEHE E "How DRAM Meets the
Challenges at New Computing Eray fREEEE - $55EEEE] TSIA IBE AR B EHR IR LK B L2
EEERSE * AN 270 (AR ZE o

EERDHRRIREARIFEFESEREURAL N BEERE - BIEEEES ERRURNBREER
¥ o IR R IRIEEL N B 9= How DRAM Meets the Challenges at New Computing Era B8 ©

AEBETRIAEREEZY > UHZTEE - BANBREAH  mERARERABER MR 1995 F - B2
i 30 £ 0 B5EHY DRAM RIAF3SEASYE » ATIE T5& 3,500 A% @ B 12 R ER - BERI3E 10 K4k
SUEFAT DDRS #ES @ BB B 2,000 (B4 1 » 2021 ZUE 856 ERHE » 2HRHEREMN - ATHETE
WAREIRIRE » Bl EREE0 IR E R EERZ2MIMABR -

AIELER Covid-19 #AFIATER T ZIERIML - =EE - IMAKAMAGE S BRI RS = W AS A FIE
Bt EE—E o a0 ST EHTEBE—RBILAES - R ARBETERmBRID - SRFIE - RE - F
W SEBRESIR - EHRLY - GPS F#HF - iEEtHRERMUBEEARBLERBN &5 - thESKEIR
TRIZBE M LRT  HLEY  REEE AR - BSEE  BRNSEEES BREEHRBR
FERIZFAVHIR o FORLTRIE S CPU RUMEEREBILETE#A S - BEIESRMASF#EF - Computing
power BERIZAIED > HHL DRAM # 2 Memory Subsystem & Computer Hierarchy EEA 4 © FLtb&
B CPU M%HETR KA DRAM ER IR AT RFEEA CPU R RIIEIFRE - $X » HfI’REE DRAM A{AE
FEEEE T RAVBKE - AL - HLUT 3 EEm S ZaRiERaaIbkE; -

- Challenge of Performance - Throughput (Data rate, MT/s)
* Advancement from DDR2 to DDR5

- Challenge on Power - Low voltage, Power Saving Techniques
e Power delivery challenge at lower voltage
e LPDDRS5's DVFS (Dynamic Voltage Frequency Scaling)

- Challenge on Area - Size / Density / Capacity
e Area improved with more density per die or more die per carrier's footprint

ABETRRER CPU RIBEBIFEZ L TEEMMAETERIEEPEEATE - Rt - JEDEC 154
{LHIEEIBREARABELETIREE » 4% DDR 3/4/5 K LPDDR 3/4/5 EM&RIHIEELEREBLUERE A 2R ERL
HERE FE FHENEE-

EHREDE 2000 FLLIET DRAM s 2 A EA R 2@ SE: - ERFEIXE 28 ¥ DRAM & @ &d="1+%
FRAHEERY - BaiRRI=A&U)\ © (@0 Samsung, Hynix, Micron ~ Faa « ZEFf « IBHE) - BAEIEM
EEFTROAT > MEIERM - LIERBEEFEENAEHRAED - HEAR—ERIRAZLIERBEE -

F5aEFl ¥ Nanya Technology
<& 1998 mn %m % 1208 M RE R

HiEm @ OFEH AR
E224 ponswm

|/
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BTRE / Ef BlHRERE
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TSIA BREINLEFEABE F TRZRAT (EECS, NTHU) » BFEE (TSMC) BiE#4 2022 55 A 27 H T FERHHER
E Tlogic Technology Scaling: Past, Present, and Future 3 B BEERE » MELTEEMEEEE / Pathfinding
EFENSIREMEEES - B%R 80 (B4 D= Logic Technology Scaling: Past, Present, and Future B33 ©

REERHHEEARE T IRRRMAB SRR T HBHEEENG  BREBHFE  HIUENBEE
@k Stanford Univ. ¥IB1E L » ERTERT ° B HL=E Hewlett-Packard Laboratories, PDF Solutions, L1
% Pericom Semiconductor i » 2002 FMAEBTE » FNNHIEE advanced CMOS technology * B#E N90,
N65, N40, N28, N20 and N10 % °

BR@EAETRT  REBRRBENZ - RSEFSBRHAVBERENHE - LE—HE  HENR
BIELLT 4 [Exeh

1. Growth drivers of semiconductor industry

2.Changing nature of logic technology scaling

3. Opportunities going forward: transistor and interconnect
4. Opportunities beyond logic technology scaling

ERREEMT ¢

Integrated circuit technology has had a profound impact on society in the last 50 years. The power-
performance-area (PPA) advances in the last five decades have mostly been achieved through dimensional
scaling of the transistor. How long can we keep the scaling going? Will these advanced logic technologies
continue to provide the energy efficiency required of future computing systems? Will new applications
and computation workloads demand new device technologies and their integration into future systems?
These are some of the most pressing questions facing the semiconductor industry today.

The path for integrated circuit technology development going forward is evolving. The need for out-
of-the-box solutions ushers in a golden age of innovation. Advances in patterning technology (e.g. EUV),
device technology (e.g. nano-sheet transistor), Design-Technology-Co-Optimization (DTCO), new transistor
materials (e.g. 2D and 1D materials), and novel interconnect materials will continue drive scaling forward.
Our industry has also begun to look beyond just engineering individual chips manufactured on wafers,

and have moved to integrate individual chips into systems. System performance and energy efficiency
will continue to advance at historical rates, driven by innovations from many aspects, including materials,
device and integration technology, circuit design, architecture, and systems. He gives an overview of logic
device innovations that are in the research pipeline today. He speculates on how they will be integrated
into future electronic systems.

TSIA EBZEEMIUMN 2013 F 6 B> AEBRESZTHERRE - LEEFEBEZEHE (Taiwan
Semiconductor Industry Association, TSIA) B4 @ THIRRESSEIIATEE © KR TSIA ¥ ERBEET &
FEREE  UWMKRESEIGEERE - SEREESHRSMAER  LUEAFEREENMBEHEEFE
BEEXHBRZOEHIN  BESRS PRBRRS MY OREEZRERTFS FULEREXAHIEES
¥ - TSIA ERZEENERME - REFEFRIE julie@tsia.org.tw °

AN

NN
AN
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TSIA/ BEN B FEIEFEE

SERERTEET
FR BMEET - EEFIHIE
e 111 F 4 B 14 HERAKESIEWHS (TPCA) 5158 2022 IMPACT &1EHZE

‘ ICERETEEE

FE : THBRENFT - RiEARFERE

e 111 F 3 824 HLUE EAKXEBR 2022 TSIAIC EFEtisi &S MMEEtHmEE -

e 1M1 E487BUBEAKXBE TSIAHBEMETLIEBNEZETLE/)VE "JEDEC BB SR, °
o Z(EiRE 2022 IC Design BfHE o

e IPTF TE/MBEZZ1E WSC / GAMS / JSTC #8R8 IP &5 o

MmEENRET

FREPEF - MEREAMR

e 1115 8 10 B384 2022 Q1 IC EXSRERERE D / HCHBEFE -
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