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Asia’s share of global chip exports tops 80%
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Value-Chain-April-2021_1.pdf
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atud 14 vesiuddianuddyunnisduasudunidouarnsiaunddisnsnsiivineissevas 11
fotlugas 5 Ynuwn I@EJLawwﬂuqmmﬂiiumimﬁm%ﬂﬁf?uqqLLaszﬂIuIaﬁiwaiLsiTu%’u (cutting-edge
technology) 11 FUUszamiisy (Neural Chip) seuvufjiinisdanasiiudmnsutygyiusehivg saubs
2935930 Us¥LaN IGBT (Insulated Gate Bipolar Transistor) ety MEMS (Micro Electro Mechanical
System) 1Uu@u
Ssunaduedoanuldiussuainnisiinaiavuialugluniseenunasnis/ngseidouiiedagals
viEnaAdafsgrunismaniululsmeaiienausslonigeanvesiu wasinfutesitdluvle
gUmumsHan Taglongnsduaiunisamuiiuniswangunsaidiuusenaudu/maluladiiulidds
AansaLfienauuM it fesemany Tuanlaglamnzansgowint wiuilkiidusssuuasdunns
Fenuseddh Tudaliaenadesiungssideusunisivetesdnisnisélan wu fvuadoulvdns
UsglovimanSuazmsindianzanamemaluladfduldarunsandsluuszmald msdedulsrfing
dreveamallad msldRugavyuniassdmiunisdieenduiu meiauvesuidneiaousninesviosiu
MsmusIAINsUUTIMAsUsEmA Msldngranesefunsynuin (antitrust) iNeRRfAULT ST
Tumsdeaniu wenaini ansgeudnmidernafsafuanusuiiofunsiteuasiausewinedy

fluansIye1andng nsiinfawnannesuiumalulaguuuUaluansgaiuini (open source technology

Fang Cheng and Lauly Li, “US-China tech war: Beijing’s secret chipmaking champions,” Asia Nikkei Review, May 5, 2021,
https://asia.nikkei.com/Spotlight/The-Big-Story/US-China-tech-war-Beijing-s-secret-chipmaking-champions

20 Josh Ye, “China’s semiconductor output hits record high as Beijing boosts local production amid intensifying US-China
tech war,” South China Morning Post, July 15, 2021, https://www.scmp.com/tech/policy/article/3141206/chinas-semiconductor-

output-hits-record-high-beijing-boosts-local


https://asia.nikkei.com/Spotlight/The-Big-Story/US-China-tech-war-Beijing-s-secret-chipmaking-champions
https://www.scmp.com/tech/policy/article/3141206/chinas-semiconductor-output-hits-record-high-beijing-boosts-local
https://www.scmp.com/tech/policy/article/3141206/chinas-semiconductor-output-hits-record-high-beijing-boosts-local

platform) wazn15%¥eAEI¥a1919 (talent poaching) laatanizainldniu (U3EN TSMC) saui9n1s

Y

nsrduANdNTuSIEnINaNIALVNgI AR iinouRA RS TENINtEnSTRISNTL!

U3¥W Semiconductor Manufacturing International Corp (SMIC) tuguanduselungfignves

A TnedUnAUEINITONTITHAATUTUIA 14 WIluLInT Gﬁqé’qmﬁmé’mdﬁﬁwémwsﬂmjﬁluﬂizmmﬁu 9 A7
7-10 T Taguidwe ifunansgnvegreguussainuiasnisiudud dudmnanaluladdugeain
ansgewsng 1w a7 wiluwns Yeyaves Bank of America wu31 USEM dntngunsainsuan
ninseway 80 ANansFeLENT ulusEnY wlasueuymlvianliugsiaduusenansgowsnila luuisdiu
i s URfvne 10 wiluanstuly? wivene §eliifaruaunsalunsimunduuadn
i1 14 wluesld wazgnindunisiiingunsalnsndndy EUV arniuseuaus dsiinnudududs
dnfumanannudiuge
Létniu

a a

Linududiauddglugaamnssuedinoudnnesianiiesinddnaruaiunsan1suanduind

Y a

Usgdngnmasaziluindn (foundry) FUlusUunaniiduwtmainuinfiantulan Snvisdadiaay

Y
Y a

wiausiuninensuysdwazdeinginueadugaamnssued roudnmes laoiduindn/Musiinsly

Y

'
% =

lggumuaiinousnnasfidfynanveiaansgomsniuasiu luglasunanasves a.a. 2021 GDP

o

= &

vosldniudulafisiosay 8.16 FudunauiannisdseendudiudidannsedndNiiuliuiesay 28.37 Ay
% A Yvadg A ¢ ¢ - A =4 9
ANNABINTVRIAUABIENNTRINdLazgUNIal 5G sdisgunsallediiuntu neUsiunisvenenisasu
Yosuswlugnamnssulinouinwmesnelulssine
U3¥W Taiwan Semiconductor Manufacturing Company (TSMC) +uusemguilanlunisuds
FUuargunsaddsessan (I0) Tduuiwainniswdnduiosas 50 vedlan laeilulSudmdnduliuiuion

TFulalan i uSEN Apple, Qualcomm, Advanced Microelectronics Devices, Intel, Infineon wag

21 “China’s New Semiconductor Policies: Issues for Congress,” Congressional Research Service, April 20, 2021,

https://crsreports.congress.gov/product/pdf/R/R46767

2 “SMIC reportedly gets US license to purchase chip-making equipment,” Global Times, March 2, 2021,
https://www.globaltimes.cn/page/202103/1217089.shtml

2z Extreme Ultraviolet Lithography (EUV) ﬁaLvﬁaﬁﬂsﬁﬁy'uqqm‘ﬂuﬂszmumswﬁm%ﬂqwsim%aQﬂmﬂmmmémlmw%ﬁw ASML
Usinauisaduaud Tu A, 2021 Sisdusiuan 100 1n3es Tneussn TSMC Zoluudasiuau 70 nes UM SMIC eimnurisinadn
\wdosdnsivdeegasiiduuiivmedmiulssnunandaiiasdedulmiluavigeninuasUssmeady 1 imumiudesnsviold Fo19

dawansgnuson siwugeannssulunIng I


https://crsreports.congress.gov/product/pdf/R/R46767
https://www.globaltimes.cn/page/202103/1217089.shtml
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Sony** tlusiu laglu a.a. 2020 fyaf1n1snannindnusiAmaIniiuduan a6 2019 Tudwau 2.86

waudunoaaisansy 1y 4.88 uauduneaaisansy (Antudesas 70) waviilowfounguniny a.a.
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2021 fyadn 5.52 wauauneaalsansy  Jufeuisuminyad GDP vasleniulu a.e. 2020 Fellyae

<9 Y

vy
v v A

Uszanal 6.68 uauduneaansansy viall fu3ms TSMC wiwdnnsuenvildgnainnssueiinoudnines
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I oA v Y] a o v v = a ' A = d' o a o = a
53W3WQQUﬂUﬁ‘W§§@LﬂJ§ﬂW‘W71®?J']ﬂLu@ﬂ%qﬂNWQQI%QﬂWWUWWQWWLLaSLGU'E]lIIEJQﬂu UITWYN ‘UQ&I‘UIEJ‘U']EJ

a | [y

Afiugsiasauiunndie og13lsin U3EN TngnnaduiuunINIsINIsAINsgUIaanigowEng 1y

1% v A

st AudlRUS S Iunasuien Huawel Tudsnisdaaiuuive Wiludilssnumanandud
ansgeling nzdiuivvs dununsdadalssnunisndedudmivgaainnssusosudluiuyac 2.8
fudunoaansanssfiflenmuie® wardandlsanundndvuisnluglsuiieesud

Usziurmedmsuldniu dua (1) anzaussinavesynainsuazfidormalugnavinssued
poudnines Tnslanizn1stefiynainsvesuisn TSMC Tnsuisnanniu? (2) guassadiunisuuds
uarladafnduinadouaulduniuisszauivaniunsainnuinaienseninedusuliviutesads (3)
Janisviaueauidnsunisndn nedetinfieuawisu aa. 2021 lﬁwi’um%mﬁﬁymﬁaLLﬁﬁquuN
figaluseu 60 U eo1adamasznusionisnanlusuinn uaz (4) anunisailain-19 szaenlval dawald
TsanumssanusdudesyAnisuantangm

nmals

6 ¥ o a I J o a v A = IS 6 o gj
Lﬂ?ﬁﬁi@@’]L’HUUIEJU']ﬂaﬂﬂﬁﬁmﬁlaig‘lﬁ?’mﬁﬂiﬁaLiﬁﬂ?ﬂU“\]uLuﬁNf\ﬂﬂNNﬁUi%IEJ‘UUﬂUVNﬂ@Q‘Ui%LV]ﬂ

a Y] ¢ g vt a & =~ a !
Qfﬂﬂ’]ﬂﬂﬁilllf’?]llﬂ@u@ﬂL@@ﬁLﬂ’]WaIGIW\?W']Wa']@"\]UQ\T I@‘EJELHL@@UNU’]@N A.A. 2021 ULUUAAINNITEIDDN

]
o 1Y e

FuninFesay 60%° vauzfiansgowsnuluiusiinsiidfgyvasnmalanslusiuasegianazaiiuiuag

2 U3t TSMC Sisgldangniniiiduuismansgeninninfesay 70 uazdiuiosas 4.72 safglsufesas 524 quiandnlu Ting-
Fang Cheng and Lauly Li, “TSMC eyes Germany as possible location for first Europe chip plant,” Asia Nikkei Review, July 26, 2021,
https://asia.nikkei.com/Business/Tech/Semiconductors/TSMC-eyes-Germany-as-possible-location-for-first-Europe-chip-plant

» “Market  capitalization of TSMC (TSM),” CompaniesMarketCap.com, accessed September 9, 2021,
https://companiesmarketcap.com/tsmc/marketcap/

% Yu Nakamura, “TSMC to invest $2.8bn in China to ramp up auto chip production, Asia Nikkei Review, April 26, 2021,
https://asia.nikkei.com/Business/Tech/Semiconductors/TSMC-to-invest-2.8bn-in-China-to-ramp-up-auto-chip-production

o mhenuiffuguaduussnuvediiniuieenddliunaniedudamnuavlsznmasuaiasauiiieafunissdnunnasuas
geannnssuaiinoudnmes lnseniglunainUssmeiu eananunannesuivainsnusig 9 @Lﬁmaﬂu Ting-Fang Cheng and Lauly Li,
“Taiwan bans recruitment for jobs in China to combat brain drain,” Asia Nikkei Review, April 30, 2021,
https://asia.nikkei.com/Business/Tech/Semiconductors/Taiwan-bans-recruitment-for-jobs-in-China-to-combat-brain-drain

2 Laura Zhou and Eduardo Baptista, “Will South Korea’s chip sector have to take sides in the China-US tech war?,” South
China Morning Post, May 6, 2021, https://www.scmp.com/news/china/diplomacy/article/3132357/will-south-koreas-chip-sector-

have-take-sides-china-us-tech


https://asia.nikkei.com/Business/Tech/Semiconductors/TSMC-eyes-Germany-as-possible-location-for-first-Europe-chip-plant
https://companiesmarketcap.com/tsmc/marketcap/
https://asia.nikkei.com/Business/Tech/Semiconductors/TSMC-to-invest-2.8bn-in-China-to-ramp-up-auto-chip-production
https://asia.nikkei.com/Business/Tech/Semiconductors/Taiwan-bans-recruitment-for-jobs-in-China-to-combat-brain-drain
https://www.scmp.com/news/china/diplomacy/article/3132357/will-south-koreas-chip-sector-have-take-sides-china-us-tech
https://www.scmp.com/news/china/diplomacy/article/3132357/will-south-koreas-chip-sector-have-take-sides-china-us-tech

11

MNNMELIUsEAUAURSINAGIUAINEDIUNS NN SHlBaTEn TN semAN Iz daman senudognann T su el
AouANLAS Nazidentdnalnnenmseainuazlinipenvusndulanuinenissuiiofuaniunisal

ansgalsnIuainInala aud Ay winIsnsefuANuduusseninaiu Tnellobounguniny

a a a v A o a ! I3 Y a 44' ] a

A.f. 2021 Usesmunduiyu uy-du alouansgomsniegnaluniens waglavduenisasnisduasuniny
Jaudlafulusunisndn nsiaukarITeviildgumulinaudnwessenitunmvalanuansy siusni®
laganiznsnandudmsugaamnssueueudluansyowsnt® waznisneusureenisamunin 3.94
nluauneaansansgluanigeusni Weve1ugIuN1sNanLazN1TIETUAmTuL UM oI kAL e uA LI

L aw . . ¥ o ) a o A a ) cu A
wanaNi U3 Samsung Biologics lasuauudmya1iuusem Moderna Wenanussyinainduiive
deoanludiansgonsninazuszinedu 9

a o [ Y a a o e v 1 ! o a aa ]

U3 Samsung WuHanTUdAyreanald lagegsenitnmsiuunduninalulagvugauin
7 waz 5 uluwag kazn139818lsIunITNan e luUIEIMALAE AU HINAN NI UAUDIAINFADINIT LU
Aan LABlanIZansgorsNTeeanu1nsn1sansitayauaig o teduasuliuiene wWiludalssulusy
waslown Suinda wazuasiivesn Jauaueninnisgelagadinia 900 d1u 805 a1u uag 900 A1
AoAaNSansgAUEIAU”!

aUu

yyu

SsuragiuiivleuisduasugnainnssuiaauininasneluyssnaANoanAILLE8991N
HANIENUINADTUNITAIAATINNITA WAz NTUTsTUsERItansgewsn1iviu Inewiuingnamnssuwd
Aausnmasiinud Ay doulsuIsn TMUIUTEINA Tnsaniznisannistassfitgaisve ulneanlaa
(decarbonization)”” uazn1sldsasudlilil aenadesduensaansnisiiulafluinsdeduinaa
(Green Growth) ¥a9djUu

gluivarenisudvgedninavesiuluginia Jdvanudrdgunnisduasuninusiuiienu

ansyolusni sudslugnamnssuelinoudninesiiionwnadninavesdulugiinia laglunisideu

' ' '
1 A v oa

ansoLIINIVeIWINTTNUATYYUEDTUN 16 Wwew A.A. 2021 NEewgnnassrduasuANTINID

o3

2 Alex Fang, “Biden and Moon align on North Korea but walk fine line on China,” Nikkei Asia Review, May 22, 2021,
https://asia.nikkei.com/Politics/International-relations/Biden-and-Moon-align-on-North-Korea-but-walk-fine-line-on-China

30 WU USHN Samsung Electrics UM LG Energy Solution US#% SK Innovation US#% Hyundai Motor wagu3®sv HK Hynix

3 Eun-jin Kim, “3 U.S. States Fiercely Competing to Attract Samsung Semiconductor Plant,” BusinessKorea, April 22, 2021,
http://www.businesskorea.co.kr/news/articleView.htm(?idxno=65341

32 Rieko Miki, Takashi Tsuji and Kosuke Takeuchi, “Japan to pour cash into domestic chipmaking, following US and China,” Asia
Nikkei Review, May 19, 2021, https://asia.nikkei.com/Business/Tech/Semiconductors/Japan-to-pour-cash-into-domestic-chipmaking-

following-US-and-China


https://asia.nikkei.com/Politics/International-relations/Biden-and-Moon-align-on-North-Korea-but-walk-fine-line-on-China
http://www.businesskorea.co.kr/news/articleView.html?idxno=65341
https://asia.nikkei.com/Business/Tech/Semiconductors/Japan-to-pour-cash-into-domestic-chipmaking-following-US-and-China
https://asia.nikkei.com/Business/Tech/Semiconductors/Japan-to-pour-cash-into-domestic-chipmaking-following-US-and-China
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aunalulagNdfgysioaunn LU 56 Al A20URNABNNILADS LasrIsldguniueiinouanines

lnglanizn19ITouasinusiugant 4.5 Wudtuneaaisansy ieiaun 6G nieusenseslvissuy

< o

wialulagasaumenvasndelazidaning w3e Open Radio Access Networks (Open-RAN) &4l
TWenafiasyuuInIALLIALYBIUTEN Huawei kae ZTE Y0sunilylduinisgalunain
U35 TSMC vadldniuliununazvensnisasmuiazinndssnunandurasnluguionindy

Y9 28 UlunshaziuNesiuIEm Sony Tu A.A. 2023 AunsiTgINYeIsSFUIaL Uy

wudlduluaunnn

gaarnssuisinousnmasvadlandiaafivlanaly lnedguasdnnudeanisiiunitguniuns

a ~ o Y ¢ Aaa v o a X ) ¢ v

HAR 189970 (1) mnudeanistunisidaunsaluasimalulagfidviaiiiudy wagnmsimungudtoyavuin
gy (Data Center) Tugaundlv (2) msldlnsdnwidetowazaunsalifedilosiiugauniouiuiualiy
NIHAILITEUUNNTARANS 5G uar 6G (3) NMINUFIVDIRAAMNTTUEUBUAMUNTHUFIVBUATEFAALAN
Tuviagiinia W annnglsy Juuazansgowsni lneaniznisldsasud BV Aduudlduadu wag (4)
ulguien1snseRuATEINaYarawetansgesnuarIunlinud Ayuinsiauignamnssueiinoy
fnLmasluaInuAu

wenanil n1sdnvhslgaunulugaainnssuiinoudnmaslunsujialiunazisvulalussey
o = | | a = & v v a ) PRy Y}
du 1lpanniildguniunsuan siudsguatduazguniuvewmatagaeiasguiedn1sienneiulagiu

al @ il‘:glj Ao w = ) [~ [ a [ ¢ A [y [y a
a1 lneulunand@endrfguazianuinduiauenavnssuwiinoudnnesiiesessuiunisiule
Y9IgINA wazsivgannITRILImALLLGE

p814l5in lusvezdunarszornans asinan1ig “wAtouniesn1suandy (chip nationalism)”
lngansgeiusni u avainglsUuasdUu useasrndndunsdnowasvetegundndunielulssine
waziln1pnuLiadaTUNTHINIAULLY Laglaiuaine “anuiuaamniedy” deeddiuudiuiuinniay
528N UNNTANISINTINITIANIEIENITHNANTNE1IUIUL 1A8EIAIADININIUSEN TSMC waeldniu wne
Morris Chang #eAsuien TSMC iudn Tussazeninauneienudauiavislainisndnduazdnalid

v -

AuyunguLazmalulagnmvingag

q

s 1 1 s Y 1

gnavnIsUisineufnnesaziveson1sudedulisgamansiazanuiunsseninalsemeanin
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a o Y 1 [y

T Jukazanigowsniluuiliunvzasivildauniunisimaluladndnvinsenu lagnanesuami

Wusing (Tech Alliance) lun1swauviaalgguniulva Ingansyawsniyauasuainsanusiuianis
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wialulagiungu QUAD wasUsewe/iuaasugiatuialenyiuean lawn tnmalduaslaniu® ieau

answavesdulugiinia luvasnIugutdunisiauiiaglgiiiofsnuies (China-only supply chain) &9

a

Weagusziiuinagldinategnaios 5-10 U eglsia JuilmnulauSsusmuruinnain (market size)

e

wazuleugdaasunisamulaen1ady (state-led capitalism) 1w nsatvayuussnmalulagansaume/
5G Juiiiamulusinaszing feazdroiaduaiiesiunadesesvesiuluadstumanaluladsening
uvne1una aendlsAd Tnefiudsn TSMC Wuveslimiunazlimiudundslunayssloviusandn (core
interest) va43u Fslalannsauseiuszuonls ldnTuiafinuadedusilufunmadiosseswiassmeaias
nswdstumanealuladfuanisewning FamnAeanunsnialiduadurinutewnuliviuazdia
ns¥nusgramNssuElnaudnwasvadlanine s

Tuspogenidu fanudululin gamnsmnefineudnmeslanasiinnisdudewinldguy
adslng (reshuffle of supply chain) Woa¥raaldguniuiBangu (esiience) Lagnainnany
(diversification) snndulumstiosfuarudssannisnszandveninddnsudaliluldniufowiaion

a IS Y a 4 Yo dy v A v a | 1
pilaaedengiuesniduddazlafuanuaulauniulugiusdideniusinsiidgguniuly

=

a [ ¢ o [ & a [ a < & Ada °o w a a
PAAINNITULTNADUANLADIATNIUVNIULASHNIZOLUIN LUDIN (1) LUUWUVWIN?‘YNEJEWQQJJLSNQM

A
[ k% a aa v

Symansuazlasudssleviannmsiegiunisudneenainiu (2) dnaansgiicansinanuialenisudn

Wwinluginiae@ensTueen wazlinununisadvaten suaaisinitlulsemansiuan (3) vareusene
W Veauiy unadis (asanizsgdne) waglve dussaunisaluazimalulaglunisudngunsal
a A ¢ A a dy v N v Y & a s P a o

dwannselindvseduildimaluladvudu-natseguas uenaintl Awalusidugiunsalsuresuion
PONLUU (fabless) wazuan (foundry) IUnTszuLinAvasgnamnNssuauysal IAnunsaununsneIns

uywdinuege Jlilenasiogannisasivinlggumunisuansiuiula

» (1) Uu aasandningAu Wy wi silicon wafers a15iadising 9 wag photoresist (Janiilaiewasildlunisiainaiguunuis

LU USEN JSR Corporation US®N Tokyo Ohka Kogyo US®#% Fujifilm Electronic Materials kagu3®un Sumitomo Chemical 521 sl
walulad yaa1ns wazdszavsnimnisnangs (2) eeansidy ATOUATEILISAMEINE ALY (rare earth minerals) Ly Gallium wag Indium
dmdumssanduuuuianizns sauds Lithium Saduingiivddydmviunsudauunned (3) Buidle fenamunzaunisgiisgmans i
nInensuyuifitnuegs

* (1) wuaide Tnslaneludiosdts Wuiidddguedssnunisnndaund (Back End) Aensiusunsassnileguuusiumos
WINAFBULALAAWUIUTIINTB IC Packaging PniuFmadeuduen (testing) wAzUTIY (packaging) WiawasT Mg (2) Feaauu Wugiu
nsnangUnsalBidnvselindiiddnyuesnmald 1wy UM Samsung uar LG yaufeanigeudniuazdUu 1 Intel way NIDEC dgn U3
Google g1eg1un1snanlnsAniiiedio Pixel 11du3sauiu 59189 supplier N5uARLNTENI Iphone 8813U3EW Foxconn (3) tne fimu
winslunsdesannmadwidldnsuandugunsaididnnsedndvesdumegnseniuny (4) Asalu$ Snsredsgrannssunandufous
A.A. 1987 Tagu3¥m Charted Semiconductor Tagfinaanu Temasek Holdings WWugfieviulvi) wazsenlu a.a 2009 Ifasuudasfetu
Tugifuussin Global Foundries (ansgaiusni) uazflsennisuangatusaus ae. 2020 1Wususn Fudunanguasdemnusesnisiiiings g

viusiuly “Rise of the “Big 4”: The semiconductor industry in Asia-Pacific,” Deloitte, accessed September 9, 2021



14

nansenusanguasdaiauauue

Usgn1susn ANMeauaaudvenddanansenudiednnnuaiisalunisninuazdsoenvedlngly

s 44' a I3 ¢ | | ¢

PAAMINTIUTALUA UaziATesnauiIwes aunsaliavdiuusznau aglu a.a. 2020 n1sdseansaufves
Inefiyadinin 6.56 wauauuim il aorduldiwazdidnnseind nneldnsensisenamnssy 1a
UsglilunansenuaINNITUIRAauTU99ssIX (I0) 31 Ty A, 2021 nsdseendudasedldlviiuag
a Y a x a Y a = 4 6 % 1 ¥ 1 a
duendidnnselindlneaglasuanuidemens 13,891 auneaa1sansy anaua1tnisdmeudy (lead
time) 91nAUN1e 817 lewiu 1y 17 dai®

Usensden ansgewsniiarIuashiuduiusinslunisasionddninangnanssuisineu
% s ) ! [ :’I a b ¥ a a L4 b dy
Anwasueneaniu 2 nqu Al InemswSeumnunseununinsnsansyseleviuaslaseasieiiugu
Tungeamnssuvadlve lnslanizlassmswaimuieeniansiuesn (EEC) wWiatdudiunildluvald
gumuinoudnmasian wagn1sunadenniainunisamunienssnawudMiundengy FInns
WaugaamnssuiinoudninesaziuniugiudAgdmsunisuszandldlugnainnssy S-curve vas
EEC ¢e Inenwizanavinssueusudalislniuazdidnnseinddaniey

atiy lneaas (1) @enaniasdy strategic priority Tunsdsasunisamusinueiinoudnines
Wy gaannssueusudnlnedanulassudauioudiou Weimududmsulssnaunsnane ueus
9819A5U3935 Sudensidsuriulidanaimnssuerueudliiindssuazein (ZEV) (2) duasy

v v fw Y 1 o o a v s a 1% ' | a & ¢ 1

Auduiusivglauddgylugnavnssuelinoudnmesinadiuaisanusiuileluaiiluselovise
nsymesdmsunsiawgaamnssueineudnmasiuauian laglanmegivesansidowazlaniy delve
flafiusziuanudnugs uazdUuludnuaeiusiingsan co-creation ieas1sguviunisnansuiulae
Tdrnuduiusieevsmansinunduwnunaislunistuindou Tudruveanmald Ysediudmniing
§re/ve1851uNsHEnlugRavnTsIEdneuANneTeaNIINTY tnmdldnzauladunuuunnitlneg
Wesnndugiumsnandanuveentun1vg i uaumelulagdudn

(3) srufvUsemaluielenyJusenideslaniddnenin wu dsalus unale Veauiy lunis
Weulpauavvgneslgnisudnluginialusugineudnnes waz (4) Aanuaniunisainisasneedey

Bagnsmansmanalulad (strategic encirclement) vasan3galsin ngu QUAD uaziiusinssiedu Lie

https://www2 . deloitte.com/content/dam/Deloitte/cn/Documents/technology-media-telecommunications/cn-tmt-rise-of-the-big-
4-en-082820.pdf

*» “UANTENUYINITVINLAAUTU9355IU (Integrated Circuit: 1C) Giaqmmwnﬁulw%LLazﬁLﬁﬂmaﬁﬂaﬂlm,” anndulniuasy
Budnnsedind, dUianarga 19 Jquieu 2564, https://www.mreport.co.th/experts/business-and-management/357-Impact-IC-Chip-

Shortage-Thai-Electrical-Electronics-Industry


https://www2.deloitte.com/content/dam/Deloitte/cn/Documents/technology-media-telecommunications/cn-tmt-rise-of-the-big-4-en-082820.pdf
https://www2.deloitte.com/content/dam/Deloitte/cn/Documents/technology-media-telecommunications/cn-tmt-rise-of-the-big-4-en-082820.pdf
https://www.mreport.co.th/experts/business-and-management/357-Impact-IC-Chip-Shortage-Thai-Electrical-Electronics-Industry
https://www.mreport.co.th/experts/business-and-management/357-Impact-IC-Chip-Shortage-Thai-Electrical-Electronics-Industry
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W3EUAMUNSBUAUULEUN8TUNISTUL A UADIUNTSA LALLM UUNNTAS1952UBUNITANRITA

(Digital Trade) waziAswgAaAavia (Digital Economy) thlnsanigeining dsnlus uaveoanside ded
Snvnugditnmiuaraseuaqunindevndunisddiinnsedind (e-commerce) Tuuvdl 14 smasnsou
ﬂ’m:i,wma\‘lﬁ:ud’mvm\‘lLﬂi‘lﬁgﬁﬁmﬁﬂﬁmw‘%?\lﬂ (Comprehensive and Progressive Trans-pacific
Partnership: CPTPP) 1w Usziiutayg1useivg (A) maluladnisiiu (Financial Technology) n159aLAu

FrszRudiannsedngd (E-nvoicing) M3dneRun1ediannselind (E-Payments) uazn13szysiinunisiavia

(Digital Identities) 1Judu Fadesldgunsalainamamnssusiinoudnmesiunisduindeuridy

AudAnenisalsema
(International Studies Center -ISC)
isc.mfa.go.th | isc@mfa.mail.go.th
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AMARNUIN

STUULNAYRRAFINN UL A UANLADS

Tassadnszuvinavesgiinouaninesiinududoulaznainials n1suandy o A2 dvaie
Tuneuuarldingiuarnuateunas lnsansnsautsduneuld fiil (1) M1339enoundn (Pre-competitive
research) (2) 1uABUATTDENKUY (Design) (3) FunaunIINEN (Manufacturing) Feusznoudie (3.1)
Fumeu Front End flon1sadnesisasunusuaie?d (Wafer fabrication) ua (3.2) $umou Back End Aonis
U58NBYU N1TNAFRY KaENITUTIVAMI ol aanyulugeannssuazuualu 4 Uszian laun (1)
Fabless Aausemiisusanuuy (chip design) Usznnansauisuasdy  wildilssnundmduvesauies
1Y US¥M Qualcomm, NVIDIA wag AMD (2) Foundry Aau3uvmnantiuuazaunsnlianssiu (Integrated
Circuit: IC) wrlsfin1se9nLuUy WU USYN TSMC Global Foundry ag UMC (3) Integrated Device
Manufacturer (IDM) Ao US¥nins00nuuuLagnandy 19y uSow Intel, Samsung Lae Texas

Instruments (4) OSAT (Outsourced Semiconductor Assembly and Test) ApUTENNITUT1IUTZNDU

LAZNAADUTZUU LU USWEN ASE hag Amkor

AN 2 JURBUNISHANEITNIRUN

ﬁunal._|ﬂ1s 59t N\ MS22NIUU
-— -~ = O ms3vg 5
WaQasnuaoun (Pre-competitive research) (Design)

|

mMsWan
(Manufacturing)

ﬂ |

Back End

B MsUS:NDU MSNQADU Ua: MSUSSY € ‘Front Enc_l ~
) MSASWOVSULLWUDIWDS

ansivddth
wsautgou

ognsmaas

yMSnSU s
ns:nsovmschous:na

u: fhegnsaans ddneuun1snsy nsuelinyiusen

1. N15998 (Pre-competitive research) L JuduwsnvoIn15i5unandy Inelingussasdiiie

9

1% 14 a = 1d Y 1 ! a PN a gj = a a 1 aa
AuAd Uszidiu Anwranudululasig § 91 IunasndnesnuituariiUsz@nsninedsls 18019219
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uH92933 warn1slindsnuemieduinls Wudu Tnededlding 10-15 IdeundnBeanides il
Ussinandannandernglusudananaoanigowinlaodudfonsesdvdvng uazuinnssulunisman
Fudrunuann sghalsiin Juldeudduinsifeuntu Seezteunnunuians adudl 14 Alddadh
naifissulszanunidoste GDP warduauAvBtsiugs

2. N388NUUY (Design) Huduiaesuazifiunisesonungnininuisounldais lnedoseds
Fandnensuyuditinuadeniguargunsaliumaia saufeeen fursfivey 1wy Electronic Design
Automation (EDA) mLﬂuﬁauﬂizﬂauﬁﬁmaﬁumawf

3, FUABLNNITWER (Manufacturing)

3.1 58 Front End %38 Wafer fabrication ﬁasﬁy’umaumiﬁwLLmNaﬁﬁgﬂaaﬂmenl,ﬁaﬂmﬁ%u
sUvuuHudAAeues Sedadldnanusrana 14 fs 20 FUawi ffunouianizndt 400-1,400 Sumey

[ a o

LLazéfaqmﬁmmqﬁuwLﬁwmmuum LU Polysilicon, Silicon, Wafers, Photomask Photoresist, Gases
waganswdiiiaviane Fanssuiunmndndiulngedluglinael@ensfueen wu laviu tnmald guu

=
LLEU

AN 3 Aa8199UnaU Wafer Fabrication

Overview of the wofer fabrication process

Projected UV
light
Prepared lons shower the Similar cycle is repeated
Photoresist silicon wafer etched areas, to lay down the metal link
doping them between transistors

Photomask
) / / /
—-_— . / /
| : \
Lens \\. \ 7 \L 7

Silicon substrate z
/ Unprotected Doping Metal
Patterns are projected [ areas are region connector
repeatedly onto wafer |' removed
\
\ /

#iu: Varas et al.*

% Antonio Varas, Raj Varadarajan, Jimmy Goorich and Falan Yinug, “Strengthening the Global Semiconductor Supply Chain,” April
2021, 17, https//www.semiconductors.org/wp-content/uploads/2021/05/BCG-x-SIA-Strengthening-the-Global-Semiconductor-
Value-Chain-April-2021_1.pdf


https://www.semiconductors.org/wp-content/uploads/2021/05/BCG-x-SIA-Strengthening-the-Global-Semiconductor-Value-Chain-April-2021_1.pdf
https://www.semiconductors.org/wp-content/uploads/2021/05/BCG-x-SIA-Strengthening-the-Global-Semiconductor-Value-Chain-April-2021_1.pdf
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3.2 3w¥ Back End AensUsenou nsviadey uazussy Inevdaaieduszey Front End JUagd]
Snvasduwiudaneuvuelngdedsldanmsoldonld szos Back End Sududuneudaussliaunsa
wiouldiugunsaldidnnsedindsns o Tnefaudazlaldinnududouniissey Front End ussiesande
wsauvinuzkaraunsalfiay lnenseuiunisaenanlaeuineglugiinineidens ueen/a 1Laeu (g

T@iu 3 vnawes Beauy waznaulud

M 4 fedetuiieguudanauusiulg

Mty AeLiiuINsHARTUNaRTuneuissunglufies Jalianuvmeasassadldiaiuas
RunuIuILan N3l 2ni 5 agvisudl TuneunTITeLazn15eenwuY SIutnsHangUnsalazeyly

filnARaneTunn Wy ansgesniuasiuseiiaus lnetunsunsianazegluniiniaeilony ueen
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EXHIBIT 12 -

The semiconductor value Equipment
chain is truly global ond 2] g @ |
relies II'I tlﬁ Sﬂﬂﬂﬂlilﬂd ) Commercialization L ’Jg" i

capabilities of different -

geogrophic oreas {10] Manufacturing

[en][=]
o]

Hlustrative: The global journey of a
smartphone application processor

Commercialization

_5 E‘El@'[i] The chip is selected
& A European A US EDA firm AUS | (“designed in") by a US
B firm licenses IP provides highly fabless firm smartphone OEM to

on application sophisticated software  designs (and power its new device

processor for chip design commercializes)

architecture the chip

Manufacturing i

§ [5] [10] [41] The chip is shipped
E Highly advanced manufacturing A foundry in Individual chips géa?;:‘;zgrigf;e
'5 equipment is developed by Taiwan are separated partner in China
."' companies in the US, Japan Imprints the wafers and packaged who incorporatesl it

and Europe, leveraging with an array of by an OSAT in into a circult board

decades of global R&D efforts integrated circuits; Malaysia

inside the phone
“patterned” wafers P

are stacked and

interconnected

@ The smartphone
Silicon dioxide The silicon is melted and The ingot is sliced Is sold to £ the US
is mined re-crystallized to form a into several wafers vonsumerinthe
in the WS and large single crystal called in South Korea,
refined into an ingot by a polysilicon which are then
metallurgical manufacturer in Japan polished and shipped
grade silicon to a fabrication plant

931 Varas et al.>’

3" Varas et al,, 27.
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] =l = Y = o/ (% a [ % 4
NN 6 LﬂsﬂumauaLaumawuﬂuianm’numniuqmmwnsﬁuLszmﬂauﬂnmas

% “US-China

tech

Chip production Chinese Foreign
process players incumbents
Design tools Empyrean, Synopsys (U.5.),
Electronic design  Xpeedic, X-Epic, Cadence Design
L Shanghai Hejian ~ Systems (.5,
EDA) Industrial Siemens EDA
Software tools for chip  Software, 5ermany),
designers to map out Advanced Ansys (U.S
their ideas  Manufacturing
into blueprints EDA
¥ 7
v
( . ) el 1 . R
p Design Huawei's HiSilicon Apple’s chip
w) iding IF. Technologies®,  design arm,
N blueprints) Wil Nvidia (US),
Use EDA Semiconductor,  Qualcomm (.S,
tools to design  UNISOC, Goodix MediaTek (Taiwan),
integrated circuits Arm (UK
\ J
v
Manufacturing SMIC*, TSMC (Taiwan),
i Produce Hua Hong, Intel (U.S.),
o chips Yangtze Memory Globalfoundries
4‘ Vs based Technologies, [J.S.), Samsung
v | on chip ChangXin South Korea),
designers’ Memory SK Hynix

blueprints Technologies, South Korea),

and more Micron (LJ.S.),

KIOXIa japadar :,
and more

v il
' Packaging JCET, Tongfu ASE Tech
/@, and testing Microelectronics, Holding (Taiwan),
| Final Tianshui Huatian =~ Amkor (LJ.S
assembly and Technology
testing functionality
fiyn: Cheng and Ly*®
war:  Beijing’s secret  chipmaking champions,” Asia  Nikkei  Review,

https://asia.nikkei.com/Spotlight/The-Big-Story/US-China-tech-war-Beijing-s-secret-chipmaking-champions

May

5,

2021,


https://asia.nikkei.com/Spotlight/The-Big-Story/US-China-tech-war-Beijing-s-secret-chipmaking-champions
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anudALazn1sUszendldiulinaudnnes

JuRodmUszneudAnvesgUnsaldidnnseindiiteliannnsaufiinis (process) daLfudeya
(store) wagdedadoyans 9 (transmit data) lnedangunisldnulaaudszian laua (1) Logic (2)
Memory wag (3) Discrete Analog and Other (DAO)

1. Logic msldiuifuauasnadmiunisdsnisvesgunsaididnnsedind lasanunsoudalszinm
mslfnugosldeteluil

1.1 pstddu Microprocessors 141 Central Processing Units (CPUs) Wag Graphics

Processing Units (GPUs)

1.2 msldiiian1sUTuws (general purpose logic) N15ldauyszianiiialonalvyly

anusadourdwmTousuusslanuusiazanusrasanislden

1.3 N15M897UBUY Microcontrollers (MCUs) fan1svinlvduidumilon aaufinmasiuin

nAdsauesdmiunisussnanauaziuiidaiivtoyanisluduiieliaunsaldidnnsedndaiuise

euld tngldunsvanglugpavnssusoud

1.4 msldnuienisiausia (Connectivity) Mstdaudvdmiuaunsal 1y Wik uag

Bluetooth Litaweusiafiulaseineuazdssevzosutoyania q

va | & o’ o = o & 1 fa & A cady ad do o &
2. Memory ﬂ’]ﬂ“ﬁ‘UULUUﬁUDULﬂUﬂ’J’m?\N SZNT\]’IL‘U‘LW]EJQUﬂiﬂJEJLaﬂ‘i/liEJUﬂﬁVl@ENNWU‘VIﬁW%iULﬂU

ToyauazaudlneuigoslidugoUsziam laun

2.1 Dynamic Random-Access Memory (DRAM) ﬁamﬂ%ﬁu%auﬂaw%a code U84
Tsunsuifieanansalineufinmedvieu dn15lé dauuin DRAM agldly Personal Computer (PC)
Smartphone wagi3uiin1sl4 DRAM undulugunsailusnsus 19y Advanced Driver-Assistance
Systems (ADAS)

2.2 NAND Aemisldidumrsanudnuuuay Seanansaiudeyaldnins wu solid
State Drives (SSDs) #t{u hard drive vos laptop wa Secure Digital Card (SD Card) \Ju@u

o 1 LY Y

3. Discrete, Analog and Other (DAO) fian1sld8uidusads dasu uazdiulasdoyasiig 9

iienUasdyayiaain analog Wudyaundna sutigunsalnsnsiadu (sensors) AIUANLEAIS 9 1ng
drusnaggnldiunaeduazaunsal Internet of Things

A A 7 uansiegnesgunsaldidnnseiinduwazusziavnisidugy
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All types of semiconductors are indispensable in todoy’s economy, powering all sorts of electronic devices ——

sales by application market, 2019 (%)

Overall
DAO!
32%
Logic
0,
Memory 2%
22%
26%
Mobile Consumer ICT .
% of Phones Electronics PCs Infrastructure? {ncsiialpiio
total 26% 10% 19% 24% 12% 10% 100%
$4128B
GLOBAL

1. Discrete, analog and optoelectronics and sensors

2. Information and Communications Technology infrastructure, including data centers and communication networks
Sources: SIA WSTS, Gartner

2019 SALES

91u1: Varas et al.*>

E s S S

% Varas et al,, 10.



