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Executive Summary

Taiwan holds a critical position in the global semiconductor supply chain. It maintains a significant
market share in semiconductor manufacturing with various leading companies, such as Taiwan
Semiconductor Manufacturing Company Limited (TSMC). While the semiconductor industry is expected
to continue expanding due to the advancement of new technologies such as artificial intelligence (AI),
the development and retention of human resources remain pressing challenges. These challenges are
exacerbated by demographic shifts, including a declining birthrate and an aging population, as well as
intensified global technological competition, affecting both the quality and quantity of the workforce. In
Japan as well, fostering talent to support the semiconductor industry has become an urgent priority as
the country is planning to strengthen its semiconductor sector. As a foundational study to enhance and
deepen future cooperation between Japan and Taiwan in semiconductor human resource development,
this research aims to: (1) provide an overview of the development of Taiwan's semiconductor industry in
comparison with global trends, (2) analyze the current state and challenges of Taiwan's semiconductor
workforce using various data sources, (3) examine Taiwan’'s semiconductor human resource development
system and strategies based on a detailed on-site research, and (4) explore potential avenues for Japan-
Taiwan collaboration aimed at fostering semiconductor human resources.

Chapter 1 introduces the research plan, followed by Chapter 2, which provides an overview of
the development of the global semiconductor industry and Taiwan's position within it. Among the
semiconductor supply chain processes, Taiwan holds the largest global market share in manufacturing
(circuit formation on silicon wafers) and packaging & testing (wafer sealing and product testing) and
the second-largest share in design, following the United States. The growth of Taiwan's semiconductor
industry has been driven by industrial measures implemented by the relevant authorities since the
1970s, the adoption of the foundry model (contract manufacturing) which was rare at that time, and the
establishment of industrial clusters through collaboration among industry, authorities, and academia, with
science parks playing a central role in forming these clusters.

Chapter 3 examines the current supply and demand dynamics of semiconductor human resources in
Taiwan. The semiconductor industry workforce is categorized into highly skilled professionals engaged
in R&D and IC design, and front-line personnel responsible for on-site production operations. Both
groups require specialized expertise, typically obtained through university education in relevant fields.
Additionally, the level of expertise and educational qualifications required increase as the semiconductor
manufacturing process moves further upstream. The availability of STEM graduates directly influences
the future semiconductor workforce, yet the number of such graduates is declining due to the current
demographic trends. However, the proportion of STEM students relative to the total student population
Is increasing, and with the semiconductor industry also offering favorable working conditions, the severity
of the supply-demand gap is roughly average compared to other industries. At the same time, in a society
with a declining birthrate, an increase in the supply-demand gap over the long term is an inevitable issue,

and it is essential to pursue multifaceted solutions, such as expanding the human resource pool for non-
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specialized fields and attracting overseas talent.

Chapter 4 describes the actual semiconductor human resource development system and strategies in
Taiwan, focusing on the relationships among the relevant authority, industry, and academia players, as
well as their specific initiatives. Taiwan's semiconductor human resource development is characterized
by the close collaboration between industry, relevant authorities, and academia to complement each other
with human and other resources. The primary authorities supporting human resource development are
the National Science and Technology Council, which fosters highly skilled personnel such as doctorates and
researchers, and the Ministry of Education, which oversees the broader development of human resources
at the master's level and below. Research-oriented universities that foster highly skilled human resources
have established the "key research institutes”, with half of the funding provided by the authorities and half
by private companies. These schools promote talent development through lectures delivered by corporate
lecturers who are well-versed in advanced technologies, joint research projects, and internship programs
offered by companies that have contributed funds. Practical universities that focus on training on-the-job
human resources are also developing their training environments through subsidies from the authorities
and corporate donations. They are focusing on practical human resource development by conducting
practical training using equipment identical to that found in actual manufacturing plants and by offering
corporate-led training programs. Companies often possess cutting-edge technologies and facilities, and
exposure to such an environment is essential to foster advanced human resources. Companies provide
these resources along with funding to universities, and universities offer R&D capabilities and human
resources, facilitating both R&D and talent cultivation. This industry-academia collaboration model benefits
companies not only by enabling them to apply research outcomes to their businesses but also by creating
early touchpoints with outstanding human resources, offering advantages from the perspective of talent
acquisition.

Chapter 5 outlines Taiwan's stance on international cooperation in semiconductor human resource
development and the current state of semiconductor human resource development in Japan and proposes
the ideal way for Japan-Taiwan cooperation in semiconductor human resource development in the future,
based on previous research findings. Although Taiwan is proactive in fostering and securing international
human resources, its focus has been on Southeast Asia, and Japan is not yet considered a priority region.
However, as Japan has recently begun to promote the semiconductor industry, several advanced cases
of Japan-Taiwan cooperation in semiconductor talent development have emerged. One potential scheme
for semiconductor human resource development through Japan-Taiwan cooperation is to foster Japanese
human resources in Taiwan through industry-academia collaboration, with universities as the starting
point. Specifically, this study proposes six schemes for (1) on-site human resources, (2) advanced human
resources, (3) advanced human resources (R&D human resources), (4) teaching human resources, (5)
administrative support, and (6) potential human resource pool, and introduces actual examples alongside
these proposals. The cooperative stance of Taiwan was confirmed in interviews with universities and
companies, suggesting that Japan can expect to benefit from utilizing Taiwan's rich educational know-how

and human resource development environment.
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% 2024 1 WEMT 7 Y RU—% b w75 & PSMC. VSI RS E Ul
HHER BT 8 KD
®2-7 779V RU—RROEFRHEY T 7#E

OSAT i TLBED Y = TEROE SHEAL L, 72 FEi3f 650 (57 NV (#3035 M) & B ICH:
BLTWAASEDHHY 27 My 7 ThAH I EITMASMIZPTINER) Thr 4 L BEMETY
T5EL R ED S,

8 4EFRHE . “Top 10 Global Foundries at 4.3% QoQ Drop in 1Q24 Revenue as SMIC Climbed to 3rd Spot”, May 2024,
https://www.trendforce.com/presscenter/news/20240612-12184. html

? IDC “Worldwide Semiconductor OSAT Market Grew 5.1% YoY in 2022, Growth Expected in 2024 Due to Accumulated
Advanced OSAT Demand”, June 2023, https://www.idc.com/getdoc.jsp?containerld=prAP51065123
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HHEL : JHE 5 KD
2-8 &% OSAT EXODERM LT LSHS

BASE  KAmkor FJCET FHTFME &PTI Top6-10 ZDfth

159% 11.3%

6.4%
HHER © BE O LD
2-9 OSAT &% by 75 DitRMIHE 7 (2022)

—77. OSAT I R EREFRMNE Mz OOd b, PFEROMMLHED L & H1C, HEE. ik, 2
AMDONG AW AT, HILELBETEOMTIT) Xy Fr =2 LXVvofisg (Fv 7Ly b)) OEZENE
PERIIEHFE o TVb, Fv 7Ly MIMMEKRE BT 287 = ORFEA @ S & TR H
FTEVSHEMPLETHY), HLEEZH) 77 7L AREOEEL L TO LA TE S, /2. #
HEHEAR D S ARG B AL P ML AL C TR MR T OSAT R¥EDEHE L LTWAHKTH L ' 2F ) F v
Ty PIAEE 7772 B —, OSAT ) S LD TEX B TH o EBS, TSMC 13 CoWoS™? & v
VN =Ty T EMAERELTBY) . BEEFLEOTHIC6 o0%mIFIETHEA L TwbLZ LI
A 2024 SE T A FEREIIARAIE D720 T OHOFH L2250 b 5832 L7 B0 2023 EIEBBEOHF T
OSAT ¥ 5T RN TR LEARELLFEL LTBY ., 4B ETET 777 FU—& OSAT 12X B8k
Fouib. b L IEBREEEIFHAET L RESEZ 515,

" Amkor Technology. “OSAT @ J& " 2022, https://c44f5d406df450f4a66b-1b94a87d576253d9446df0a9cab62e142.ssl.ef2.rackedn.
com/2022/02/CSR-Semiconductor-Packaging-Trends-0122-JP.pdf

"HEILZ huy RO TRAB K. TR TOSAT] Db % S, August 2024,
https://www.tel.co.jp/museum/magazine/report/202408_02/

2 TSMC. “CoWoS”, February 2025 accessed, https://3dfabric.tsme.com/japanese/dedicatedFoundry/technology/cowos.htm

T H R AR LA R [ — SRR A RTEBUTE HEE CoWoS K", June 2024,
https://money.udn.com/money/story/5612/8054690
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2.1.3 SEimEitiEna

TV Y NEROE R L B EAFEEOE T ) L IEIREMORESEHIEATE Y . SEOTEE)
mk%ﬁ%ﬁiéﬂ%ﬁﬁ%éoﬁﬁﬁu\é%ﬁﬁ&t?é77ﬁyFu—t&MT:%BL‘D?y
7 BAROEREAL L Ny r— D v TR O W TBIT 5,

BEREEORBAOOIIE, 0Py 7 REROERIEAK PR, ERRILICIERVELY S, &
NERNTELREDODEDDOP TSMC TH 5, FEETF v TITHWENTW S HEEE MOSFET (&8
FRALBEEARERGRE T T DA %) w9, TO MOSFET 123k, 2 kooEcd b 7L —F —Hip
FIHSINTE72, L L. F v AVEBOBMILSER L, 76RO 2 K& TIZY) — 7 BRSHERKT 53
BB o0 2T BHFHEEOREORA A WIRT % 72012385 A & N7z AR o T A FinFET <
Hbo FINFET 133V a v ERERZ, AOTENO L H 12, MVEMIK (Fin) (ML, 2 oW
% MOSFET ®F ¥ # V& LTHWS, 7= FEmMIIFin B L) I EN L, 7= NEMICE 2T v
PNV ORT ¥ v VORIBEES L, V—ARLA YO FANV—MEEZED., HF v VIR
RIHICTE LD, DD, FBTHHALIC & 2 MR EATE SIS EEIC 2 5 Mo 2011 4R Intel AV FLIZSEER
V7 C 22nm #ARIZE A B & TSMC % Samsung 7 ikl b k4 EFRHI L 720 2 @ FinFET frEI2BWw
THRAE I L 72OA TSMC TH h ., ML) SEWHERE D 25K L T b LwvbiTwb, TSMC O
Tnm #8710+ 2 THHES 5 AMD % NVIDIA @ CPU &, 2022 4ER S CTHE T VR THAETH 5 — 1.
Samsung @ 8nm / — FAAE ) K6 EHA, Intel7 74 EHAEE SN TBY B, HlFICENTH S 2 &
Ghb

72720 ‘ﬁﬁ%# T, SNV EEFEEZ TSN WE W) RENAZ TE, Z07:0, BE
FAEDSEFERA S IE ) L T B Y — MIROF ¥ ROV O % 77— M EMBTHLY) P GAA (Gate
All Around) TH 2. GAA IZF ¥ AV % 3RITCHICHREAT HZ LT, &5/ MLETREE 75 %

ML R A PR S AT 4x . “2010 AEARRT Y FinFET ARG E 27, August 2024,
https://www.shmj.or.jp/museum2010/exhibi440.html

PR aAT Y 7 "TSMC OMuEE F 72# < . Intel *° Samsung 2%V F 2 WHLH”, July 2022,
https://xtech.nikkei.com/atcl/nxt/column/18/02041/00008/
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Z ® GAA & Samsun %% 3nm A T 2022 7125617 L THEA L TWw 7225, TSMC & 2024 4F 12 H. 2nm
REMOFTHLAFERTHOTHERL, 2om A5 GAA ZEAT LI L2 AR L7z, HEMOREL %
% SRAM OB E Y L 90% &<\ 2025467 A~ 12 BO®ELANEFZ 2 &2 /R L7, F72. TSMC.
Samsung. Intel ® 34ki&, Inm / — FIZIAT#Hi727% 3 KLk TH 5 CFET 2R TH L 2 & b5
KL TBY ., 5% LR~ OHE L L RiARTH S,

BT HfiliLz25, OSAT o b L > Fid, ity r— TV O3 TH %o i LAEIZBIT 5 B O
LTI T Y DRI BEMRT Z LIERAD D 2720, J8kT v T2 EEHAGDE L 2 L TERET 5
FiEw Sy r— T LS, ity r— U oREFENL S O FOWLP (Fan-Out Wafer Level Package)
EWVIH)FMTTH S FOWLP 1X IC F v 7 FICTERE S Ml 72 FRECAR A, F v T OAE L 0 AN IER S
NTERENTVLEED/Sy r =V T, ZHUIZXWVEBO T v TH 2 SEEREHR TOIRRT 25, 1t
KDy =D LB L CTRIEZR /N - ERLASEITE 5 % FOWLP 1& 2000 444 #1124 Infineon 7%
AT L CTIRBE L T 72T TH 5 25, YERHIFEM 26 L DR L Twid oz, LA L. 2015 412
Apple @ iPhone [\ 7 7V r—3 3 v - 7ty ¥ FOWLP ®—Ff T % TSMC @ InFO (Integrated
Fan-Out) Bz @M T2 L WIMBER IRz LT, HHOEHE2ED 2, FULAERED ASE &
FOWLP o= #ExA FECT2HHICHB L. /Sy 7r =V TRETORBISOHMEMEEZ R L7,

AT ERIIOFEAIZ L) T—2 v & —OFRLHEE S ZHIZE R L TWa 2 b, Fckkm Sy
F=THEMPRDENT WD, BIEEH SN TR LHMIIEEDOT v 72 BERITTTEEEICHEE L, Ok
DOFIEARD L ) ITHRES 5 25 RIT /BRI Sy 57— ¥ 7T bo TSMC OFEAiTH % CoWosS 12, BE
Oy r =Y v FHEMTE ) bkt L ERBEELEHL WD Y, F72, SolC &MENE Y ar sy
AEZHUFER L AT OV 7 ALEREZTRETIPEM TESICEELEHO TS P, Amkor & Samsung
WHEF T 25 WIT/ Sy r— VRIS Y 3% 4 LA ML D B SE & # 0 T 575, AL A0 NVIDIA
%2 AMD. Broadcom. Amazon % &'1& CoWoS ##f-M # LTHE ). AGEFHIE TSMC %) — FLTWwb &%
Abhd,

LR XY BUEEH EOEWIEmEAM E 7 0 25, /Sy r— 2 v 7l e IZHERE, FHIZ TSMC
PENTWDBIRETH 5

'® Samsung Electronics. “GAA”, November 2019, https://semiconductor.samsung.com/jp/support/tools-resources/dictionary/gaa-
transistors-a-next-generation-process-for-next-generation-semiconductors/

TRk g A7y 7 “TSMC 25HE% O 2nm Hiffr, 25 E T OREEAEE T Y 94", February 2025,
https://xtech.nikkei.com/atcl/nxt/column/18/00001/10155/

B — et B AR E 35 A4y . “2015 4F FOWLP (Fan-Out Wafer Level Package) £l D BHZ81E781L”, July 2016,
https://www.shmj.or.jp/museum2010/exhibil602.html

9 TSMC. “CoWoS”, Fevuruary 2025 accessed, https://3dfabric.tsmc.com/japanese/dedicatedFoundry/technology/cowos.htm

 TSMC. “TSMC-SoIC*”, Feburuary 2025 accessed, https://3dfabric.tsme.com/japanese/dedicatedFoundry/technology/SoIC.htm

' Amkor Technology. “Samsung Electronics Partners With Amkor Technology on the Development of Leading-edge H-Cube™
Solution”, November 2021,
https://amkor.com/blog/samsung-electronics-partners-with-amkor-technology-on-the-development-of-leading-edge-h-cube-
solution/

2 IR . “TSMC' s Advanced Packaging Sees Surge with Rush Orders from NVIDIA, AMD, Amazon”, September 2023,
https://www.trendforce.com/news/2023/09/25/news-tsmcs-advanced-packaging-sees-surge-with-rush-orders-from-nvidia-amd-

amazon/
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2.2 BEDHEREEREEROE=NMUTHH

2023 4EIC BT B EE O EARESE O B REAEI 4 IR 3428 (5475 Fv (#9520 JK 2800 &) TH b . 2024
IS RABE RV (B23 kM) #8225 LTFHlENTWD %, EEOMIMIEIL GDP O 2 EI12E L.
BEOREFERFNLiESL ) A TROEELEHXETH L. BELRITHI DR TPERESE ICETIRE L.
ALy 28— (RHERE) 2RB I8 2L T, GEOPEREEOREZEEEEV, A5
MM ORI E G L, B2 et B L A Mg 2 IR L 720 F 72, ERERD %8 U C | Hlso
RRAEHD FRARXNEFRA L. N BEOFERTEIC B 5FEMIEL TR L7z, KETiX, AEF
BREEORET F L EEOFOIZOVTHHET %,

2.2.1 FERFERDIUBLEIFEERE

1976 212 RS IERIC B EER ORI EZHG L T 6 BUEL TR 50 £\ L Twb. BiE
7 o NBGEOBE MY e ZEEERE L PR TRE G&ED LoBEESETBUCUEETF = — 2R L TE 7,
BEOBEOFLEEEFHLS LIFORINIEEIZ 2 OOERDP D 5o H—I10. KEHMOERIZLY . HF
BE 2 CTHA R LGN DRE T o722 & BT B A 0 A= 2 FEROPLIRED T,
W3, RE, WHZEHER 2 i S8, BE R EHR IS & A OMEASR 2RO s 7 A8 2 L7122
ETH b,

BE TR AR ORI A 5 AR M 28 TR 2 5 H 2 K72 L C & 720 1960 AL, BEET L
U2 ¥a—4 p EOBEFIMMAT TELZHRICBR IS, ICT v 7HOBEBTFHmEmAL, Bt
FAL T 5 2 & T, BERFEMT O e FEFEM 2 F T,

1970 4E48. BB O F T EEIIMHEEZ I L L T 2HEENMORTETH o720 LA LIBEARLR A
LIy ay y i EOMEREFER, ERERTOLEIC L 2EEBICL) ., AEOMPERIIAITEE %5 %,
BELEIE, ERRRAK) XD ECEEFTRE HIE L, PEEZ EOHEE L 1C Handl 2 i AR L
TWRIEZ T T A 72012, 1973 F 2 TSI 7ERE (Industrial Technology Research Institute, AT
ITRD) %L L7z ITRI ORMOEFHIE., IO 2 BB BimT 2 2L Th o7z, 1976 4, [55 1
W] RCA B8R FAMT R ETE | A3 AE) L. ITRI OWF7E# 72 6 13k E RCA (Radio Corporation of America)
(kb X PRGN 2 2 A 72, C OBERAN L ISHMEOBRE TOZITIE LT, HEIE 1,000 K Ky
EEEL3A T 2 ORI 2 B L1980 FFI2iE. SO L% ML L2 REMRETH S UMC
HFET) IIBE L7z 1980 FH T4 =0 28— 7 SR L 724ETH H 1) . UMC 13 YRR,
BBLE 12, A LY A= T |RRDA =N —Th o7,

1985 4, BJFiE. KREFFH A - A YAV VA Y TRIEL B O, FEAFHEL LD LIFREE (£

BTSN gE e . BRI PR A R 5 JKIC KR, July 2024,
https://www.itri.org.tw/ListStyle.aspx?DisplayStyle=18_content&SiteID=1&MmmID=1036452026061075714&MG
1D=1254122744271141057

BTSRRI B2 AR A S T EH - PR 1970 AR AT HER T8 A I BT i SRR October 1996,
https://dem.s3.hicloud.net.tw/f_upload/file/2019-07-12/7db4811c-40da-4e37-h2c7-2¢348136f15e/HCC AB-CCHM-10287329-026-0154-
0162%E6%96%B0%E7%AB%B9%E5% A6%82%E4%BD %95%E6%88%90%E7%82%B A%E5%85% A8%ET7%90%83%E5%8D %S A%E
5%B0%8E%E9%AB%9I4%E7%94% A2%E6%A5%AD%E7%9A%84%EI%87%8D%EI%SE% AE-%E6%8E% A2%E7%B4%A21970%E
5%B9%B4%E4%BB% A3%E5%8F %B0%E7%81%A3%E7%99%BC%E5%B1%95%E5%8D%8 A%E5%B0%SE%EI% AB%94%E7%94%
A2%E6%A5%ADBE7%9 A %84%E6%95%85%E4%B A %8B.pdf
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YA F oY) ZABICRE. ITRIOKEICER Lz, i IC R0 ZeE, 20779y F)—%
FMAZ & B KB BEES (VLSD 1 43 L .6 1 > 7 = ORI LI Bk L7, ZOBEEE LT,
1987 4F. LFDY48.3% HVEMFED T 4 ) v T AD2715%. DM RFAEZFEDY 24.2% HE L TRRIZL SNz
A TSMC Th b. ZD%. 1990 £ i f42 F T ITRI 20 6 RIEPFEMARMSFEI R L EAE T ML, BB
DTSR DIFE AT L TV 72,

& 2-3 RHBFIICKDIEFERIS LIFICEHT DEEFR

1960 &4 ¢ L PCHEOBEFM@REILTIENFHE

> |C Ba@FEA. RSHICHD(T D OEERIMOERERZAN
1973 & TERMmMFRR (TR) R (F15(3HEENEROB S EAMZAT)

> RUBKIE BHAOTERNZBE U IC BEikiiD@mAKEFZIRT &
1976 ¢ 513 RCA FBEHEMB T ERE

v ITRIH¥K RCA 1t & F B AT EnZ2 i G

v HED 1,000 5K RIVEREL 3 A F D 1) \DFBRITIH =R
YA IR — DRI

AR THZ UMC (BiEEST) ([Cih5

1985 ¢ [MRIDKERICGREE (EUR - Fv2) HgiE

> ICREDEFEEEZBNE UcBAESEROR (VLS SHEz#iE
> 64 VFDUI)\OARTHZRIL

1980

L 2R 4

1987 ¢ =HBRTH5% TSMC (AEBEERESE) (Che
> BBROEREMLEEE 48.3%
1990 Fta ¢ [TRINSEBEENRC EFE

> BEXE. &kE (EPISTAR). By et (MIRLE) &&

BEOFEMEEFHELS EITOE_ORINERNTH HFr 4 =2 A8— 2713, 1980 4F 4 )5 FETHRIE S
NI TH L LRI, B B (CYRUEERE) DEET 2R EEKES I A5 OHRLHTH %,
7 I AYWTIZ, A L2 A= 7 1CHEE L 72 sCE RS, IHERY % EORTRAMKFR. BRMY
MRS (BHEETEZ I HAROIGRR A O—MICH Y, DITERS) 4T oaEamiis
Hlv (Taiwan Semiconductor Research Institute . PAT TSRI) SEWFZEHERI S AM#CE & BEEWIZE 2 AT\,
ITRI 2SS e 2 4024, N — 7 WO RBEIFEAFZSE R CEEITTENT5 L) A2 ENTW 5,

BEYA LY 28— 71281 584 (B EENOFRRZERERIITHE, [ SERHLB)ER
] TREINTVDE P, ZOWERBREICLD &0 A3 - B RE, WFZET. etk REAES 2B
% AR NI B ESE COM LS HCE I E A BN L T b6 FEIZ 1995 SFED O R MICHE SEFDE 2 169,
2010 fELAREIL 5 4FE T & 125, 2020 SERIC A THEEDOR—APET§5 2 L i3, BIEIZ 1FETH
3000 fEEE RV (%2 J88300 f&H)) DENEINT V5D,

® ERFERBN RS " EERLBREHA", February 2025 accessed,
https://wsts.nste.gov.tw/stsweb/technology/TechnologyStatistics.aspx?language=C&ID=20

P OBREESE . BT R W BB TR A SR AL SRR T | September 2024,
https://www.rchss.sinica.edu.tw/files_news/26-03-2014/3.pdf
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MRz FioTwab, 2L T, REO YY) T 2N L — CTEBEMZE R %G 2 TV, i A =0 28— T
BURHR R OEEREZIT) | L W) RN GEERENC L 2BEET VSRR L. ZOETIVIILY,
BEIZICHARHE ST AIIBT L/ Iy &) arNL—EOBELRTII R OERSE D53 %
CCERBL., MEREERBZEL LN TE L, ZLTIDL) By K%, LRI, SO A
DIEITEDS, BRI BT 2 BEE LI ERICD BN > Tw b,
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222 T7OYVRU-FXOERE

TSMC (X 4D D KT A — 7 =258 L T\ 72, IDM &\ ) i&GHE BB EEME T T IV TlER L
VI NDOZEEEEE (77 ) =) ICERLTRESEDL I LEBAL, TOBR, FHFHETEHT
DGRy, WET O AWFICE ST LI ENTE, WERWHEMAS L I R MES T OB S5
LTWd, BEOYEEREXOPTL 777 v P —FH¥E, FFICTSMC2SGHE L-#HTIE LT, DTo3
HEZ 5D T,

12oHIE, [FHo=— X286 be-FER N Th b, REFEILRE, HEWITES DS L BB,
BEICERZEARZ AT HRERCHARD IDM LHF T4 LIETERVEHB L URIZEAEHEEL 2D >
277y R —HEERBBIRL 72, BIEUWOZERSIZIHEKOMEF LMD 12 L7 Intel VT RERET
B o 72D R ORE R EEE KT S S LT, IDM 28 EAEE T oBE %o Tw b H, TSMC
) I UL —DOREIEEISOZEEERL L Twvo 7, BMEHEEZETH - 72 Apple. Supermicro.
Qualcomm %D L —H — I PEABEO ML L2 BRI 28813 % ., tEEEZIfTH> 777V F
Ua«@:wfﬁ%otoit\w%iﬁﬁw7i»:?fﬂitﬁbfwt$ﬁﬁﬁﬂﬁ%A%:
THEETA VOB T LVLEDI R RDLIENS. 777 ¥ K — L OWEITEEN 2 BIRTH -
toOib’BMC1777/FU—%%@:—x«@%ﬁ@%#%otk%z%héo

2O0HE, [HE¥EZ TAYOFLE] THbH. BB TIETSMC X UMC SO RKFAEDEDOT, #ikr o
Y ADEF ST LREMTA— D —DRBIERE L, LWIZEPE) 2 LT, Bshemhts Rz 2%
BRCHEMMREESY AT LAEZRR L TWE, 72, Fifrh A =0 A= 7 1 HEERFE AR 7 &5
MFEBIIC DA L T de E512, BBICNPR LYY 30 NL — TORFRBECRERD 1R
ENL R TN — L QL AN - FUNE A D b o F 7o, KRETEEDHEFGHKE - HIE 2 k%
EIINATE R L TR ZHEAE L T D 2 H, HEOHEMN LICFRE ko Twb, 2F 0, #HIrH A=
YANR=TPEERT ) TN = UTHERER T T A Y REENTWD T LAY, HalrBAFs. $dir/iia -
ZHEGLTWwL EEZ LN,

3OHIE, THEEM~NDODLZEOKE] Th b, PEEREBMNFHZEIIILZHOTEN RN H e Fi
M DOTHAL AN L) LA & BT 7238 1d, RIBRBMRORMIBEICE S 2 IKETE, HFREE LN TE
%o TSMC IZHEDL L #uy vy 7BEO 7O AWHIIH T TWDHEFbN5S, —F, Intel IFR%FTE&#H
HELICHEEL L TwL 208 ETOL A TR MU Ay 20584 LA, BRI TowESE, Hehkh
Fal T Samsung (ZAE) DT 77 ¥ N —HEBEPRENZ Enb, EiREDE 2 A€ Y) ik
WZfli ) BEDRH D, 2O, BIEOHLOEETL A XY —D) H TSMC OAHNT Y v 7 #iEp 70+ 2
UGBS E R HM A WE R CGEAL, A FE )M EEF CORM Y EMHLTE TS, 2F 1), TSMC 28
0y 7 EEIE L, k% B2 (O R&D HERCEMIKE 2 R I ETNE T D, BADFRIZ
RoTnbeEz N5,

TR AR IR . T E S B SR, REARIERER P May 2022,
https://www.icsd.tsinghua.edu.cn/info/lajd_/2006

* REDEFINE INNOVATION. “fit 2358 55k ity 5038 i F R AN 580G, February 2021,
https://www.redef.tech/%E8%A7%80%E9%BB%IE/%E5%8F%B0%E7%A9%8D%EI%IB%BB%ET7%IA%84%E7%AD%I6%ET%9
5%A5
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SEDFERAT ORI U RE

4 3ETIE, AETERESRICB T 5 MM OTARTIRIO 5T R OB EFERAM 2 £ ) £ RREO I &
1790 BERRIZEDHET =82, RFERAERT T v b7+ — 25O RMEEEORFHIEHRS 2 HWT
A7 by TR U T, AR Ok 5D FE)) STEM #4358 » OR3EH 4 & A BAGIRI.
KO, A EZEORMS - TR ORANBOWER 2160 & 2HFERR WS 2I2T 5o wkIZ, FEH4
EECHERE DO T ) ¥ I THEREEAMTLOBMRTFRF vy 7ORREWASPIZLZ) 2T Th
FTOREICLZ2BRE ML, BREZHIN S 2. 2B, 67 ) 7RI, R11DEBYTH L,

3.1 FEFEZXRTNKRD SN AR UEE

ERBRZES (RE THBICHNS T 21TERE 04 TH T RO BB R MR L2 21T I8 5 &,
2023 SEDPEAREFE I B B HBELI LT TTATH ). CNREFHFBALTODL TN 27% 123 ¥, L
7 LEEZEOMINEIX GDP Of) 2 N2 L. WIS IMIERESE TH 5 20970 5o
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PSSR, HHERFIZENEN [ /"= a VRt ¥ — | 2%, EEWFZERIEZHEEL T»
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Y=y TREERT A LT, FAOZHEA T A T RO TV 5,

fiiizd . MediaTek (Z4E, A 5=y 7 7ur 5 0% %M L. IEEE Fellow (® X7 8 AT14
M ZHZTVD, A V¥ —VHEZIOTOT I LB L T, Fv 7OKG. Bk, flitgke. Famst
DTAXL AP Ty TORGTERMOBAREZEBFSTLZENTE L, A 25—y 770 s 7 A1,
MediaTek D AMFEH D720 DEE L F v ANV THH N [ V¥ — il CI2NEBEER. 1 V7 — VAN
A% MediaTek #HIC AFE L7238 ORI & 215 65N 2 % & BFHE 2 AMORBESZ > Tw5 7,

4.3.2 BITAELRZE

TSMC . HBE TR MREN L B TEMEL LT, BEICDO)BEOERGETIZBT LS
WIEICL KB XIT > CTE 72 2023 EFOEFTIX, EFEEIC 77T EAB PV (366N 2% AL, 1
TREBERL 720 £ 0% ORFEIZD R OLERIEIAEHE L, FEIFE EEROBRE2HONS
L9 [EFLFEMZEOR . 7)) F2 T 208, v ) TR L) 3O0METE L ORFEEHT
BIR 2L, PHEAREED AMBFREZFEH L Tw5 % 2005 £ H, TSMC IZAEEOHMKFEOMEE &
OHEERIE7Ta Y =7 + (Jointed Development Project, JDP) IZH&EZ L CTWb, £780 727 M
TSMC OHLENE SN, 70T 27 bOFERESR—F LA 5S. RO R % 5Hli§ 2 A
EEEZ T P 5t - o413 JDP & U CRVERE 2 & 8RS O ST sE I il 5 2 & A5 T

T MediaTek, “2022 &EH 55", https://d8602zu8ugzlg.cloudfrontnet/documents/%E8%81%AF%E7%99%BC%E7%A7%91%E6%
8A%802022%E6%B0%B8%E7%B A %38C%E5%A0%B1%E5%91%8 A%E6%9B%B8_CH3%E4%BA %B A %E6%89%8D.pdf

™ TSMC," 110 4F BER R G2,
https://esg.tsmec.com/download/file/2021_sustainabilityReport/chinese/c-r1-anInnovationPioneer.pdf

B TSMC- B RER O B .G . AR EE S ER", February 2025 accessed.
https://tsmccenter.ntu.edu.tw/program-jdp.html
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4.3.3 BIERE

IR 1C BEFHNZEDTE B AM OSSR SE G BN OB FE B S8 123100 L i O mi LR ZEDSIRIA W A 7' —
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T2 /0T —OEEREALE MBI RIS T A 72012, ASEd, v AP X v b, . Bk A AR
0 3REM L LC, 2HEOMEBRNE T 0 7T 2% EL TV b, KRN 7O 7T LEHIE D, fiE
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LI L 2D 720D [A~— ET 73 —] ThHbH, R&D. Bk, HiEL Y V=7 23512,
AL Y — Volffgekiss<. DX, EEM TRy b7 — a3 L ., BUIGER L MAGDEUHMEIC XY HEL,
A7 — MUIC L 22 EHREFECHMAE T ) 2 LS8, R EIRET 2, 519,000 AOFESEE W52
S L. 46 THTI—ADONENEERIN TV D, ) VEDDMED [P =7 T7H73I—] THY,
BLE-RET V2T 2RI, BEL T RO E SOy 27 VERRDOMEIZE), =T —

™ TSMC. “F-EHBELFE" February 2025 accessed, https://careers.tsme.com/education/SearchPrograms

7> [ ST Ry WA A S LR L T AR LR R S K T A R TR B R P March 2020,
https://msenycu.edu.tw/%E4%BA%A4%E9I%80%IA%E5%A4%A7%ES%AD%B8%E6%94%9C%E6%89%8B%E5%8F%B0%E7%A
9%8D%E9I%IB%BB%E9%96%8B%E8% A8%AD%ES%8D %8 A%E5%B0%SE%EI% AB%94%E5%AD%B8%E7%A8%3B-2/

™ TSMC. “GRATF [H AR L] SR A 594917, August 2023,
https://esg.tsmc.com/ch/update/inclusiveWorkplace/caseStudy/37/index.html
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OREE Ex BIEL TWb, 511,300 ADOGEEBRDBHEICSIM L. #88 A > 7 5 > A & FE 0 29 % Hl Ik
WZEBRLZZ T,

FEFEHEIZ BV TIE, ASE E, [EESED R, RFEDHEFHEN] L) BEOT, EFHEOHEZY |
2011 4F X V) BEA AR ZEET I 2 BAG L 720 2023 4R [SEum/ Sy 7 — 2 v el L TATISH E Y 3 2
L—3 g UER] &L PR RS L S R B LD 2 00 ICBITAEEA Y 2y N EHEEL, A
PR OB CEXED = — X ZEBTE 2 L)L, PN E EFEL2BRIHETSTLZ L2 HI L
LTWwWa B F72, KEFEEHDL, SHOMETOZSA, HF25h, A2 57—y TORZRHET
52 LT, EFEEERTRILL T b FIEKET TR L <30 A% SRR AR IEERIER 2 I Lok
T AHRHRF L OB R EFEE 70 7 T AHEED R TRESEOFEDO D EDTH B, TFEOBRIILT
DFEA6DEBYTHD ™,

& 4-6 ASE OEFHERARERUMR

2020 2021 2022 2023
AVIT—=VEDAH 638 A 224 N 410 A 502 A
FEFEEXEHVF 1S LDAH 169 A 862 A 209 A 453 A
BTzt 70T T 0 ME 7414 66 744 81 ¢
BTzt 70y 0 bORE 3,950 5 5010 h8 5,500 75 9,100 &5
BEE 1808 7605 3,500 5 2,160 5
EFHERERSE 4,470 1 6,930 5 15,780 5 23,060 75
KEEREBAIIFEE NI

HE  BE 79 £D

4.3.4 EEFOET7YUVIHER

FEFEFR~NOeT) 7 e LT, BEPFRRREHEENRE . BB RESERRE, RUKHEFENG
BB RIS (Taiwan IC Industry & Academia Research Alliance. TIARA) ® 3 H Ik 7 &~
7%&FEN L 720 73 TIARA &, FEMRICHES 5 R, @38, ERHAETHE IS, IC et hi7ERH
56 %40 ) WSO @AM OF xS 2 IREFHRCTH 2 s

FEFHEFE ORI OV, BREHRERE L, EF TRETEZRE T O AHIMOF v v T OMIHIZ
b EIRNIz, BEOFEASEIEAE2 ~ 3nm 7O 2AEFEFLL TWDEH, KREVFET L& B
BLRABam AiEO 7OV ANZEFE L, ZOO, THTITHEE T O AFMOWIEE ED, TbIZ
Wl L7z M2 BT 27201203, EFEHEL B UL ET A~ OfGI3LHTH L, TOHRTIE,
TSR & EE R HE 2 F72 LT b, TSRIIGEH 710+ A DRIERBEOMEN 2 FE L L CHEET 2 7210
T EERET AT ITOBELKRE LT, MEOHEMETRKEOmE ZIEET 2XHbHoTw5E, £

TR H R 2023 A E, https://www.aseglobal.com/ch/pdf/aseh-2023-csr-ch-final. pdf

PO AR . L BN 1 H BB A B EE RS, November 2023,
https://ase.aseglobal.com/ch/press-room/industry-academia-collaboration-in-packaging-technology-2023/

YA ARG . CEE#E”, February 2025 accessed,
https://www.aseglobal.com/ch/csr/corporate-citizenship/industry-academia-collaborations/

80 e 3 o N\ i R A LA I . IR MRS A, February 2025 accessed, https://www.tiara.org.tw/about.php
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M%7 L UF Bl BIREE I O Fpk - 1C EHREA % X b L R AR O 2 BHEA % B -
TWah,

4.4 FEEFHRDAMBERY AT L

BHE BIETAMOBRIZ L > T, TOFRET ) RPHERL L ARETIE, RCEEAMEERT 5
Rz TWRRIRSE VB AM OB ZH ) Rz [FEEMAE] L LTENEN 3RS 25— AR 71
THEML 7z MRS Th HHERS. BIZGERE, BHREDO 3KV IN O BEZRET L4
MRFETHY ., WEBEED [FEFRF SO (RO X P8R 2 507 L. 85 B O 78 B 5630
HE LT WRMEIAMOBERSCRIFEMO T LA 7 AN — %l $HE 2o Twb, 7, B AR,
L MERHROR S B RHREE IEBRHORFAFEDOREDS, FBEBAMT ) 2 i 2 2B N 2 FR L T 2,
COELH)IHEBETIERA KAL) . FEREEOA = A= — ZI2IE LB OIE N AME A 5 1
TWwab,

441 WREKRZE

WIRRI R IE, Wi d 2021 SEflED [REFRIE P 12X B S BE ki z b 6, e ia
D43 x DR L, AL S OBMIRE, v 5 — v, EKEE, BEEFOTO ST AR,
— B LORBEZEEBETERT 2% L, TORFEITEREL TWD, —HTZOEFEEONEFEIZOVTIL,
RFFDOEHEL T AT AOFREZ W L 7Rt 5 AMERZ R L T\,

FERFOFBOENL, BEOMIRN 2 EEDO A LIRS 2 LHF LR TV AEIERE CILE. HiEs,
BRI S, HULERRENENEL L, BEOHEHTTTH 2 RdeHie. 1 =y A/8— 2 %
AMZHEAR 7 T A5 HERT 20T - WS T 2 BB, PR LOBETEER N T 7 EER
FRELCE, BTS2 H/BERETIE, MUESEETHL LYY a vAVAT 7 I— A%
L. BB Ny 7ORFEEL LT, PEARICE T S 2 WEEFHEBIC B 2 BHEM AM O FRIZEN L Tw 2,
Ky T A OHLHTH DI A T2 28— 7 1B L, PR AR 2 5% <M L C & 72
KETIE, BBEZRET L PEAMELHET A M. ATSFICHBBO 32— A %358, F72 2015 £ DR}HE
AN B EAT - T & 7 ERS RS, BROFRRRARORE ) v — A MEIGEH L 72 AME R
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B8 : Inves Taiwan®'. QS World University Rankings 2025% &0

4-4 T—RARYT A HRODM

b CREETCHBETZ e T2 HBEMIIEE S AMEFER TEZ PLICEELTEZ, o T

BB RIS A RS LS ¥ 2 E S VD D 5o FFICEE R AL L 4 VT IR
B ELE T HEMICER L 22d ). 3~ 5nm % #9425 TSMCFabl8 13 A/ 12, #ILHTdH 5 2nm
T AT EHEICERFTH L L, PEAEEICBY 2EHRHOFERIFmE N OOH L, BEH
MERESTHERETHAHIIARFETIE, TNOEMOEEREZ L, P8R A~ — b - 2575
TG R L 7c 3 — 2Rk, IBRSEIC QLB BE T 5 4 & M 248 L3R B R & SR
LTwh,

EIBSE 22 AM BB O MAIZB T, FRMAFIEE  OERHIBO R L AMEBEREZIT> TV 25,
HAOKFEE DR MALHEHD Y, ¥ v RY T AL EERBLLEMN 2 LHAITOR TV, —HTHK
FHRZFANT VDR FEZ, W7 V7 RREKGHEE DS . HRADEFETW RV, b LIdmdTd
HThsblwvo@lmbAabNTWDS,

Uil P e ] . “InvesTaiwan, February 2025 accessed, https://investtaiwan.nat.gov.tw/homePage?lang=cht
¥ QS."QS World University Rankings 2025: Top global universities”, June 2024,
https://www.topuniversities.com/qgs-world-university-rankings
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TR E HE L, 7N AR E BT v THE. 7/ THRERZED 3 DORE S0 OB
FLyYarAVAT T A=A BIMEN. SN ATET Y ) a Y — %G L ER - ks - v 2
T AT AR EZIT) I — AT, ABERFEEEERETLIRY L LT, FEAGHICAES L WE
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Fitipower (#%&1). TSMC. PSMC (i T#). INNOLUX (74 A 7L A, % TH) O EREAIEOM,
EMS 3£ TH 5 WA S L T\ 5%,

F 720 GSAT DAHC BEBERFIEBEN 2 EEEANMOBRIZEN L Tnb, FEORENRE LT
PerB CHEMHUSATTRE 2 [EIRS B LA & 2024 4R ISR, WBas, B, BREF LSO

837 AR EL T R BUF 22 B B | February 2025 accessed, https://gsat.ntu.edu.tw/tw/home/

S [ N7 o I 2 S R B A LRI B SR B4 B | February 2025 accessed, https://iaisnycu.edu.tw/

85 | N R T R R s g i s LR EL R February 2025 accessed, https://ais2m.nckuedu.tw/

80 | 3T iR EA T AL BF R ER by . CERRBE AN February 2025 accessed, https://gsatntuedutw/tw/aboutus/introduction/
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[FESFRIHI P | 12 & 0 B S N7z 8 k2 B s [ Al Hr i 7827 B¢  (Industry Academia Innovation

8 |37 B K EE Global Undergraduate Program in Semiconductors, February 2025 accessed, https://gups.ntu.edu.tw/

BB ARSI R AR A BIEOF PAIBIRS S A E S, March 2024,
https://www.ntu.edu.tw/spotlight/2024/2244_20240313.html

8 LG REL | “2023 ZERHUKEE SR - Towards a Sustainable Future Challenges and Resilience”, January 2024,
https://www.ntu.edu.tw/spotlight/2024/2230_20240118 html
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