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ü –ị

ᴀḿӋεӏѬ♪ҥ ἆҒѝַײᾀ εѻᾴ ѭᴴὔַײᶡֹו ԍӂ ԄⱢלּ ếếῑח↓ײַ≢ ḦַײᵔῙ ᶈ ᴗ҃ ᴞѣẉ
￼▄ẙᵻ ᵅιᴁṀӌᴿғў ע Ầᵏ░₭ᶶ ṝῺᵅṴιἅҪҡᵔῙᴢở Ѣѥ ẘ֫‘Ἦ     ἵᵓѧιἅҪ
ᵀғў ￼ ᾭὯιҡ ᵩ/Ү⁪/ẓḕ/ӗ ᶺѦ ẙιṝ ҃ ╝ᶶ ￼ ớιᴬזᾤ ᵙAI ιᴁṀӌᴿғў ￼
ᶶ Ṅ ӌא Ҡở ײַ ẘΎּזεỠҩ ѬɎAI+ ѭᴴὔɎҟṃᾴ2025ẈᴀḿӋҒѝַײѭ Ἃ ᾛᵆ

AIᾛᵆεỠҩ ѬɎ҈ᴓᵫᴿӏҸӂ+ ә ᶉɏṃởѬ2025ẈAIҒѝַײѭ ᴪ҅ ҉ Άד ιӃ ᶂ ҧ Ѥι
A100 H100 A800 H800 L40 L40S Ɑ Ԅ ֺᵄᴅιᵃῊᶂԓ Ḻ№ ᷃ᴔᵬғᵝ јᾸד ╤ᶹ
᷃ιAI ○ᶁҒצởѬᶼ ם ә ᶉᾛ ε AIғўẦḊ ᵇẔּזṖ/ὸתӚιAIғў￼  ἆṄᵇ҉ᴔᵬ/ּכḒᵝⱲᵬ
ӫᾴιԎѧSOCӐѭ ҭ⁄Ọ￼ ớ ῘιҸ֥ז ᶂғSOCᴔᵬ￼ ṄјᾸד ῎ Ấ Ԋ↕σḺ№ ╤ӿӡỤψở
Ἡ Ѹ Ἡ ѧ ᶇ Ұ ῢѨ῎◊ Ἡ ῞ Ұ

ᴀḿӋַײ–ịở Ύ ᶁҒ῎ҥ ẉ‎ᶹ ᶫḾ҈ѧᶂᴁṀӌғўע ֺὙ ιׅז ⸗Ό῞ἄוṏүιᶹ ￼ᶫע
ᴪק῭ ᶶ קιӾ ֺ ᴁṀӌ ᶵᴣ ҭ ᴁṀӌ ᾳ ᴁṀӌғў ɒᴊ Ḓɓ⁄Ọע Ѯᴵί ∂ ֬ιᶂғ
ῲҦῶῺז ὸ ιṎԎᶈӾ ֺ ѧὙ ￼ᶂғᴔᵬιṄҺ ‎ ᶽᴧṝ  ι ḄẸׁᶂғקꞌ ể ￼Ӿ ֺ
ᴁṀӌ ᶵ ⁄Ọ―ᶒ Ấ Ԋ↕χѧ ᶂ ᴂ ᴁṀӌ Άᴂֳר ѧỉԇᴻ ὂ Ἡ ѧ ╜ Ұ

ӽ ṁ ᵂ‒ᾴ2025ẈԎῑ ֦ở ײַ ֪ ד Ɑ╤ᶹҦṪ ֺјᾸ״ ιAI ӚẔּז ᶊι2025ẉῶῺ ֹ
ᶂғӾ Ṃ ғў ∂ẵớ Ẹׁ ד Ɑ￼COWOSṂ + HBMῘḕṰ ἄѭѮ╙Ά⁮ COWOSΆ ιᴶ ѭכּ ￼╤ᶹ
᷃ᴔᵬἫᾁўԓѮ ḭἋιᶂғᴔᵬҒ ‖ấ Ӿ Ṃ ғ ψHBMΆ ι3DᶤᴬṂ ẻẪṾ‎ԅᾺ￼Ṃ ᶵ Ṃ  ᾳ
∂ Ấ Ԋ↕σ כּ Ἡ ḹỉּכ Ḓכּ ΰ ASMPT ẶדᾺ  ₒ Ұ

Ὕ σї▫ ∂ᶶ јᴣ ῼψᾺἩ  ᶊјᴣ ῼψṴᶋ ￼ׅז҅ ψᾤ
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2021-01-04 2021-10-21 2022-08-02 2023-05-18 2024-03-01 2024-12-12

ᴁṀӌ(ѧӡ) ▄300 ᶝᴁṀӌὝᾭ

4

ᵺ σA ᴀḿӋ9ῐẔҧΎᶼẃᴥẴ1.1

ᶜᴀḿӋἷᾎ ┼300ἷᾎ ᴀḿӋαCSβἷᾎḽ₦

ü 2023ẉιA ᴁṀӌεCSζ Ẅѭ-1.95%ι ▄300Ὕᾭ9.43Ѧ︣֫♇ι ᶝᴁṀӌὝᾭ66.85Ѧ︣֫♇

ü 2024ẉẉִҨ‎ιA ᴁṀӌεCSζ Ẅѭ25.97 %αợ 12ῐ12ᾤβι ▄300Ὕᾭ8.56Ѧ︣֫♇ι ᶝᴁṀӌὝᾭ5.56Ѧ︣֫♇ψ

ԎѧA ᴁṀӌεCSζ9ῴ Ẅ22.99% 10ῴ Ẅ18.44%

ᾳ‎◊χwindι↓ּו ּ

ᴶ 22ẉ10ῴ13ῄᴳẦ҈כּ
3Q22ў ῎ҺιὝ῎ғў
ẓḕṰ҈Q3 ιQ4ẦḊẓḕ
ᴞιᴶק░ ўכּ Һἔᵠ҃
ᴁṀӌᴦẵ￼ɒᴧҧ„ɓ

23ẉ4ῴιA ᵙ ᴁṀӌẦ
Ḋ῎Ῐ֫ק
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ᴀḿӋᵔῙ σɎᵹ ɏ֪ῷ←011.2

ἅҪ ɒᵺזּ ɓ│֫‘ᴁṀӌ῟↔ẙ ṄᴁṀӌ

ўᾭὯ֫ѭ ᵨ/ҭ―/ẒḔ/Ӗ εԉᵹᶼ ⅛

ᶎᴵҡӚ ᴦῑᴁṀӌ῟↔ẙ

ü α1β ᵨσᾭὯ῭Ὰ Ḿ◐ᵅιᴵӐѭᵅ ֶᾸψ

ü α2βҭ―σᴩ ∂ẽᵠ└ט ᶽιᴵּ҈ז ψ

ü α3βẒḔσ῟↔ї ῼ◐ᵅὝ‰ψі ῼ ӾὝ‰ψ

ü α4βӖ σⱷ╧ֹ  Ầᾟι֘ḧ҃ ῼӗ ιᵃ

ῊḾ ᶵ―ᶒ῟↔ẙԏῶὝ‰ớỴѲψ

ü і ᵺ ᾭὯᶹιҒᴵ ᴁṀӌᴿᶽї▫Ṵᶋ

εἐ /PC/∩ ζ￼ ᾭὯιֶᾸїᵂ ײַ

ᾼ₭ẘј ₱

ɗᴁṀӌẓḕ↨ӈ

ɗї▫ᵝⱲᵬẓḕ↨ӈ

ɗῢᶄᴔCAPEX

ɗғ ꞌזַּ

ɗḕӴᵸ/MCUῴẙҮ⁪

ɗѮ╙ ⱭҮ⁪/Ґῼᴪק

ɗԅרᴁṀӌῴẙ ᵩ

ɗԅרᴁṀӌẉẙ ╜

ᵩ Ү⁪

ẓḕӗ

ᴀḿӋᾼ₭ẘᵹ

ᾳ‎◊χ↓ּו ּ ᾯת
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ᵨ σ AI ᶬח ₇εҼ ₱ҟỂᶵ1.3

6ᾳ‎◊χWSTSι↓ּו ּ ᾯת

ü Ḓ―ᶒιӃכּ ԅר ▫ιᶈїט└￼╝ ∂ֳᾺᴣӗ ἛắԊ їιᵒא῎Ῐ￼ᵕῼớ ᴠ ᴁṀӌῴẙ ᵩ ιט└ ѦḢᾯ ∂ᵕῼᶽ₦3-

4ẉεі ї ᴿ1.5-2ẉζι і ᴀḿӋᵔῙ ҇2021Ẉ7ῐ֦♪ε ᵄᵂ₦ᶬ і╡ε҇2023Ẉ4ῐח↓ ᴢ Ẕε ᵄᵂ₦ ẃ ε

ẉ҇2023Ẉ11ῐ ₇εợ₆2024Ẉ9ῐεԄⱢᴀḿӋῐẘ ᵨ ᵂ₦ᶬ 23.2%

ü AI ᶬח ₇εҼ ₱ҟỂᶵ ṓ ԅרᴁṀӌῴẙ ᵩ ⃰ιӇ ᵼט Ѯ ѭχ1ζ Ҽ ἾטAI ᶟ ᵩ ᶭ ψ2ζHBM ḕ

ӴᶈAIἾטї ∂ᶭ ἅҪᶈ Ҽ ᴣḕӴ―ᶒᵅιᴧאҽ ᴁṀӌҡ2023Q1ẦḊᵒאᵃ⅝ї◌ιả Ҟι2024Q2 ᵃ⅝ї◌13%ι

ҽ ∂Ҡểᶶ

ᶂσ2017Ẉ 2024Ẉ9ῐԄⱢᴀḿӋῐẘ ᵨ αҚ ӹβ ᶂσ2019Ẉ2024ẈQ2ԄⱢᴀḿӋḖẘ ᵨ αҚ ӹε һ ᴢḔӳβ
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ᾳ‎◊χWSTSιStatistia ιiFinDι Ҽ ι↓ּו ּ ᾯת
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ҭ― σḔӳҭ― ₡ ᵺ

ᶂσDRAM ♪ ẇᶍҭα ӹβ
ᶂσNAND ♪ ẇᶍҭα ӹβ

üḔӳҭ― 2023ẈѦҧΎẵםᴥẴεӆᶇ2024ẈѦấḉ ₡ ᵺ NANDΆ ιḅ1Tb￼Waferῢᶄᵀ Ү 2023ẉẕ ε2.78 ζ
Ҩ‎ῳ і 7.20 ι Ẅ 159% Ӈ ᴗ ῼӢᶶѳᵅιἐ  ╦ ▫Ḓїכּ ∂ ⅎớᾣ ι6ῴҨ‎ּצῶᵻ ι 11ῴ Ẅ
30%ψDRAMΆ ιҡDDR3ֹDDR5￼ғᵝᶎ ׁ ῶ10%ṫᴸ￼Ү⁪ Ẅ

üṎᵄ ҭ― εỠҩזΎּם ԊҒᵜגּג ẃḃ҇┌ Ḕӳ ד ∂Ὑ ẶלѭDDR5Ү⁪Ṿ‎ᾟ ι ַᶢᶚḕӴṴᶋ╤ᶹᴝᴔ
ℓ ֧ιῶῺᶈ ῼ ẙіṾ‎ ўӗ ⁪ṕᾡᵱ
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א ẈᶎҮ:Wafer:512Gb TLC א ẈᶎҮ:Wafer:1Tb

א ẈᶎҮ:Wafer:128Gb TLC א ẈᶎҮ:Wafer:256Gb TLC

ᾳ‎◊χDRAMexchange ιiFinDι↓ּו ּ ᾳ‎◊χDRAMexchange ιiFinDι↓ּו ּ
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ẒḔ σᾐῡᴓẒḔ&ᴀḿӋҒѝẒḔ1.5

8 ᾳ‎◊χBloomberg ι↓ּו ּ ᾯת

ü ᾐῡᴓᴢᴀḿӋҒѝַײѕṳԆᴺ ᶹεỠҩᶇ₈ ᴧԄⱢ70ḱ ᷂ѕṳԆᴺε ᾐӋ←ε≡ ẒḔᴢᵔ ᶽᾎ

ü ᾐῡᴓẒḔσ2Q24ԅרEMSע ẓḕѭ624қ Ӻιע⅝ї 3.5%ιẓḕᵕ ᶾᾭѭ53ᶾιע⅝ώ4״ᶾιԅר ẓḕѭ413қ Ӻιע
⅝ώ8.1%״ιẓḕᵕ ᶾᾭѭ34ᶾιע⅝ώ1״ᶾ

ü ᴀḿӋҒѝẒḔσ2Q24ԅרᴁṀӌԅғў ẓḕѭ1253қ Ӻιע⅝ώ3.1%״ιẓḕᵕ ᶾᾭѭ104ᶾιע⅝ї 5ᶾι ᴗḗ ớᴦẵᵅι
ᵻї ỗמ 2Q24ᴁṀӌᴿѦ ֫ ᶟẓḕע⅝ ѭẈ ιԎѧIDMᵙFablessῶṇẄώ״

EMSᴢᾐῡᴓẒḔ₯ӇαױҚ ӹεṪ βᴢᵔ ᶽᾎαᶽεᴷ β ԄⱢᴀḿӋҒѝ ẒḔ₯ӇαױҚ ӹεṪ βᴢᵔ ᶽᾎαᶽεᴷ β
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Ӗ σ ♆ח ẔᴥẴεӽ ở▫ᾼ₭֪1.6צ

9

¸ ᾿ᶃᴓ ♆ח ẔᴥẴεᴵ ⸗ӽ ֹ ἵ╤ εở▫ֹ ╗ῑỨᵺ♆ח Ӄ ᴁṀӌᵕῼ ẕᵻ״ιԅרῢᶄᴔ אꞌҒᶈ2023ẉ֧ט ♇ιӇ

ᴩAIẽᵠιјᵃֺ ꞌט ק֫א֧מ 2023ẉ ᵺḗẙιԅרѮ ῢᶄҦṪᴔ￼Ẉᶎғ ꞌזַּ ѭ74%ι⁞Ὧ ΰᵛ ἵᵓῘ ι2024ẉ ѕḗ

ẙιѮ ῢᶄᴔẈᶎғ ״ꞌᵻזַּ 80%ṫᴸ AI҈יּ Ɑᴣ ớ ∂ Ӱι ׁӾ ֺ ғ ꞌזַּ ѭ ◑ι24Q3ᴶ Ӿכּ ֺ ◑ ι

ἄⱦֺ ῢᶄҦṪַּזꞌҒᵻ□ιғ ꞌזַּ ώ ᶁԒ ᵺῄ♆ח ј₈ם Ӆεѧ љᴂ ꞌᶎט 23Q4Ҩ‎ע⅝Ὑ ώ״ιѧ ҡ23Q4

￼76.8%ώ״ 24Q3￼90.4%ιᴂ ώ״῭ѭῘ ιҡ23Q4￼84.1%ώ״ 24Q3￼105.3%

¸ ṝῺ῾‎ιӽ ֹ AIεזּ ҹἵ Ӗїẓ₱ε ở▫ֹ ѭ ӗ Ḣ ≢εᶵ ӗᾦᾴᶼ ם

ᾳ‎◊χ ᴂּכḒι↓ּו ּ ᾳ‎◊χѧ ᶂ ḥ ιᴂ ᴁṀӌḥ ιiFinDι↓ּו ּ ᾯת

2020 -2024Q3 ᴁ⸗ḑ ♆ח 2020 -2024Q3 Ѧ ᶁ &ᴁ ♆ח
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σ ῙṜῗεAI ᾼ₭ᵔῙ1.7ח

10

ᶂσ2002 -2024ẈᴀḿӋαױҚ ӹβ ѝṳᶊ ⁴ᴢ ῷ֪גח
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AI Ҡ҈ָ εẫ і
ᴀḿӋᶼᵔῙײַ₡

ᾳ‎◊χWSTSι↓ּו ּ

ü ᵀׁᾰἍ ιAI ԋ ᶟ￼῟↔ẙ Ҳι AI ∂Ҡ Ḿ ᵻ 20ẉᴁṀӌ ўἄ ι⅛ ᴁṀӌᶽᵕῼ ῶҦ ớ￼ғᵝ ∂ ιḅט

PCᾩҥַ2002ײ -2007Ẉψ῀ ừῡᾩҥַ2012ײ -2018Ẉ ᶈẸїιAIַײ⌐ ḉ 2023Ẉι ׁѮ ῗ҉  Ầᾟấ ιᵅ Ṅ ἐ  PC

∩ ⱶ ҷҽ Ẕּזι їט ᴁṀӌᶽᵕῼ￼Ѯ ᵼט
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AIσᾚ ⱳҒג ᵗ2.1

ᾳ‎◊χѧᶂӡ ҚṪΰ ἄԓḳ︢וּ ѿ ι↓ּו ּ

ᶂσ֗ ẩAIᵘⱳởẩAIᴦṜᴖ

12

1950 1980 2006

ᶡ҇ ְ ᶡ҇

ⱳởᾑ← ῡᵷḘѼ ┼ẘḘѼ
ÅTransformer

·ҙṩὝᴧ ▒
◕Ề
· ᴄῡᵷ ←

·ҧ ḘѬᶡ︠
ײַ ᴹѭѱ

ẉ
ԃᶼ ⁴ᶙᾩҥ

2017

RNN εCNNεGAN

Ҝ

בֿ
ᵷ

בֿ

בֿ

GPT-1 GPT-2 GPT-3 Chat-GPT GPT-4

LaMDA PaLM PaLM 2

ALBERT

2018

Ҝ

בֿ
ᵷ

2019 2020 2021 2022 2023

BERT

RoBERTa

ERNIE

ERNIE3.0

BART

T5 Switch

ⱳởẩAIỒ ᴦṜῙ֗ ẩAIᾩҥ

2014

2014Ẉεlan 
J.Goodfellow
Ὕ֦ⱳởẩḽ
Ἅ GAN

2012ẈεỈ Ṝ Ԅ
ᵂᶱҼח εᴴṃ
ᾑ╪ ԒḲײַ ח
ởѦᾑ

2007Ẉεћ
ꜛ ḡ
Ԅⱶҙṩ῀
ֲӏַײṆ

1 The 
Road ћ

1957Ẉε
ᾀⱶ ῡֲ
ӏַײẰѷᵹ
᷉ ӗֶҌӿ
Έ ḡở

80ẈҥѦῙε
IBMֲ ὔ
ֹữḓῡTangora

ⱳởẩAIᶳ҇Ω├ Ῑ

Gemini

2024

GPT-4o

Sora

Gemini 1.5

o1 ֮

ü ẈΎⱳởẩAI₉ԃỒ ᴦṜῙ 1950ẉẦḊּוἄẪAI֧אΈῼ ι℅ᵅAIGCᶴ҈◙ ￼≈╪ ῼι֘ ẪAIᴉὯѮ╙ 2014ẉּוἄẪḾ

ἰ ▄ẙḙѽ │￼ώ֧ιAIGCℓԄồ ᴧṝῼιּוἄԓḳ￼Ѩḹẙᵙ ẙ ῶ҃ ᶽ￼ώ״

ü ҠGPT-1ָGPT-5εGPT⁴ᶙַײ῀ צ ẘїᾘὝ׳ ChatGPTᶈὊῶ3000қᴅ ￼ ᾳᶢ і ֧Ὂῶ1750қѦᴠᾭ￼₩ᶚεGPT-2ҝῶ15

қᴠᾭζι ᾭὯ ҡ5GBᶭ45ֹזTBιGPT-4ᴠᾭ ⁪ ℓώ״ 1.8єқιᾭὯ ὐ13єқtokensץ ẸїῳᾺὸ֧￼OpenAI -o1₩

ᶚιֱ ɒộזּ ɓΆẪᶴת ιὸ҃״ὸתӚ ד ∂
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AI҈ σ ג ₱▌ᶬε҈ᵫ ῞ấᾀἵ ᶬ2.1

ᾳ‎◊χᴿԇᴻḥ ιBloomberg ι↓ּו ּ

├χ4Q24ᾭὯѭBloomberg ῼ

ü CY3Q24ר ᵺᶽ҉ᵬCY3Q24ᵀ  Ầᾟѭ598.14қ Ӻιᵃ⅝ᶭ 61.7%ιע⅝ᶭ 13.2%ψBloomberg ῼCY2024ר ᵺᶽ

҉ᵬ  Ầᾟᵀ ѭ2140қ Ӻιᵃ⅝ᶭ 45.1% ἅҪ ѭιặі─ᶸ Ғѝג ײҟ▒Ѭ2026Ẉַדּצịּ–ײַ ₱ᶬ ε҈ᵫ ῞ấᾀ

ῙѬ һ ṳөở ײַ ᶼѭ ᴜᵻεᵄ ἵ Ԋ↕҈ᵫấᾀ ֭

ü ג ₱ӗᾦᾪּׂשε҈ᵫỡ ӈOpexҧᴢἝ ἎᾦẈ ᾛẩὝ׳Capex▄ᶇ σ1ζAIṰ Ṿ‎҃OpexΆ ￼  ᶭᾦι ₵ᶈ

ў Һі Ṅ AIώ״ᵔṪṪӐᾦꞌι‎Ḿ֗Capex￼ᶽẄᶭ ψ2ζ҉ᵬ ả ҉ᶢ ᾼ￼ἱῇẉ ιỉ ᶈў ҺѧώᴣAIᶁ

ḧ ғἱῇῊ Ṅ ֹ15ẉι ҈℅ׁἱῇῊ

ᶂσק ᵹᶼ҈ᴓᵫẈẘ ῞ấᾀᴢᶬ αҚ ӹε%β
ᶂσ2020 -2024Ẉק ҈ᵫḖẘ ῞ấᾀαᵌ βαҚ ӹε%β
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AI σ ג ε ῶⱴỦӋ2.2

ѥҙ ג ε♆ӽ ᶉ

1β ỳᴧṵAI PCғᵝιᾉ
Ӛᶽ₩ᶚᴵḫאᾰҭ ᶊᶴתιḣ
ᴂ Dell ᶎὸ֧AI PCᾺ

ᵝψ
2βAMD/Intel/ ᶎὸ֧ṧԄњ
AI₩ᶒ￼PCʃזּ ᵸψת
3β ỳᴧṵᶢ҈ Ӛ₩ᶚPCѦҚ
ΰ ӌɒṇᶾɓι Ҽ Ғᴧṵ
Ӛ₩ᶚғᵝChat with RTXψ
ᶴתᵸ ḕӴ ᾫ♬ כּ Ṝ
ק ע ‎״

1β ὸ֧ 8 Ṇⱱι ҈
і Ҧ￼8 Gen3ḫאAIớ ώ״
45%￼ᵃῊ ᾦѼώ45%҃״
2βḠᴄἐ ᴂѭ ṇ oppo
vivo ᶎὸ֧ᾉ ᶽ₩ᶚ￼AIἐ
 ψ
3β ῺᴦṴiPhone16 εὨ
Apple Intelligence α10ῐ҇ ᶁ
ṳᶊ ᴦτ ᾭẈṃὕ֦Ѧᾑ
←ᾑ ◌῞β
ᶴתᵸ ḕӴ PCB ‗ҭ ע
‎״

IOT

℗

῀
כּ

ҠIOTָ℗ εAIԄ

ü Ọ σἐ ᵙPCῶẶᶽ￼ּזἋᶢ ιԅרἐ ⅛ẉ 12қ ιPC Ẉᶎ2.5-3қᴶ ӐѭѦҚῄẂּו╗ᴣהԇ￼ ד ιꞌӾ ᶊѭọⱡψ

ü ᴴ σAI ἐ ᴣPCӐѭ ׁѦҚẶᶽ￼ ד ιẔẸ ᶵ ᶼ῭ồ ῭ ᾦᶊ ӚGenAIεּוἄẪAIζ₩ᶚ￼ᶴתᵸιNPUớ Ṉѭ30TOPSι

ῳӾ ֺ ҺꞌӾᶈἐ ᵙPC ᶊ

ü Ὼḟᴃ әAIӽᵄ ᶉσ ‛҈10ῴ29ῄ⃰Ẫὸ֧iOS 18.1Ẋ ᵇר Ἃὸ֧Apple IntelligenceψḠᴄזּ ιΰ ҈10ῴ25ῄᴧṵ￼AIΰ ӌ

AutoGLMѼẦᵏԓ╜ Ẹׁ AI+ἔ ѕΆApp ѭ ӚAI￼ᴧṝΆᵇιAI ῗ ῼғў מ

ᾳ‎◊χᴿԇᴻḥ ι↓ּו ּ



ּ ἵᵓ ọח * ῳᵅ ԁ ᶲ῎15

OS

AI Agent

2.3 ῀ ừῡσAIởѬאלṔԊ

ᾳ‎◊χIDCι↓ּו ּ
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Apple Samsung Xiaomi Huawei Honor

vivo OPPO Transsion others YOY

ᶂσԄⱢ῀ ừῡ֦ αﬞѓ β ᶂσ AI῾ῶ

ü ᴞ֡ẉιΰ ἐ Ὰᵝ ҭֳᾺѷדιṴᶋᶭ ᾣ ιᶈ5G ῥᶊὸ21טẉṴᶋᵻῧᵅι22~23ẉԅרΰ ἐ ṴᶋԜẙ ԄӉ ῼι֧ ᵻ

ψ ╦ ḒṴᶋᶶכּ ιᴬזGenAIἆṾ‎ᶭ ∂Ẋὸט ΰרιIDCṄ2024ẉԅק ἐ ֧ ￼ᵃ⅝ᶭ і 6.2%ιḾẔ12.4қ Ҟẉ6

ῴι ‛ᶈẦᴧ ᶽҺі⃰Ẫὸ֧￼ AI Apple IntelligenceꞌӾḢἄ҃AIἐ ￼ɒἔ‾ɓ

ü AI Agent ︢ ѬAIừῡַײɎ ῴẺ ɏσ ҉ AIᵙAppᶭẶAIᶹιἅҪ ѭ▄ẙ ἄ￼ AIῗḫא ӚAI￼ῳӓộ AIιᴏAI 

Agentιּ҈יᾛӐ ᵙ ҭ ◊￼ ẙιᵼ ҈ṄAIו ԓ ҈ᴅѦAppᴿ ѭᾤ￼AppᶭẶAIι AI ᶻữ ᶹѥAppַײ ԃ ֦ε

Ḫ♪ Appṩӏ∫ַײḡởεҡ ẁי ֘῭ᶺ￼ּזἋ ♇ιὸטὭ ᵙ״ ∂

App1

ɖɖ

App2 App3 AppN
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2.3 ῀ ừῡσ–ị︡Ҭֲᾚ

ᾳ‎◊χ ιⱫ ỉι∆ Ἡḥ ι Ὰ ιּכḒṪ ιҍ╖Ὰ ◊∩ ιὂ῞ỉ Ἡιộ ғў ι↓ּו ּ

ӾḘ

ἷ ַ

TDDI

⸗╟

Ṃ

᷂ᾛ ε♫ ═ᴿ ᷂ᶈώ״ ӿ Ӊ ᷃ ẙΆ ԏῶ
Ҹמψ▄ῗẩіΩῗ ֳᾺѳ ι☺ῺẪ ᷃ ỉ ‗
ḫאӿḙᴪ♯ιᵃῊᾟὙ ῟ᵙỉ ὀᾋψԎҤӿḙֳᾺ ὐץ
ᴴᴩӾᶄ Ӿ ὪӴ᷂τCISᾛ εᶽẕ+ᶽӵ ῗ״ ψמ
TOF εᵃ3D ‗ӿἩ ιᴵּוּ҈זⱶ ָᵙἐמ ָ

¸ ⁴ σ Ḟӿḙ ѝ Ἡ ҼּכḒ ₰ ӿ
¸ ӾḘ Ҭσ↨ῢӿּכ ⸗ӿḙ ᶲשּׁ Ἡ Ѡּטỉ
¸ CISσ ṉ Ұ ộ⸗ḍ ⁪ ỉ
¸ TOFσד ỉ

҈ӿḙṜїι ᶱ↓ἷ ַΆ⁮῭ ῭ ιḾṜẆכּ
∂῭Ӊι ӌ ῭Ḅιћ ᶟת ῭♄╗ι῎ẉῶῺồ
ї≈ Ḡᴄ ѧ  ᶚ

¸ ἷ ַσ∆ Ἡ ѝ Ἡ

ׁΰ ἐ  Ὰ ᾳεḅזּ ‖ζ Ҹכּק− ‗ᵙ
◊כּ ת ἐⅎ‎ḫכּא−ḳ Ḹẙᵙ ώ￼ד
╟⸗ιԎѧ״ Ᵽ ○ ῀ ᶻᶇїᵂᶊᾼі צҷח
⸗╟֪ ι Ӡ ᶵᶈ ӔּזῊҠ ӠὙ ḧ

¸ ⸗╟σᶇ Ұ ᴇ Ἡ ѭּכḒ ד
ỉ Ṹ ỉ ṽḀỉ ῢѨ῎◊
ῷỉ

ᾑṜғᵝ￼Ἡ  ᵇṧԄẪIn-cellᴧṝἄѭ ιԎѧᴥמ
Ɑ ֘Ά⁮ּ҈י ίICᵙῘ ICҠⱡט Ҋ꜠ ιḕᶈ֧אᵹ
ᶲ￼ᴵ ι ᴄ ○ ֗ᾛ’αTDDIβ זּ ￼ ‟‗ι
Ṅ҇ ᵀᶈ ιҡ ḫא῭ ᾦ￼ ӡ ῶᾦ ӉῘ ᵹᶲι
῭ַ҈ΰ ἐ  ᶚק ⁭￼ ∂

¸ TDDIσᶾỊ ṉ Ұ Ὰ ỉ

Ṃ ׀ ○ ᾟὙᴿ ⅎ￼ῂ ӡιẍ┌Ԓḳ5G 4G
Ҩᴣ῭Έ￼ ᶚιḪ♪ᾢ ὓᵘῴӈẢ

¸ Ṃ σᴄ ỉ ᵪὰֳ ΰỉ
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2.4 AI σӯẛ≡ ᵘAI῀ ởѬΊΎֱצ

ü 1βӯẛ≡ σApple Watch ẫ ῀ ừ ᾩҥצӜὩꞈתᴦṜεấᵎײַ 2014ẉὸ֧ ₲Apple Watchғᵝᵅι ‛ ֝Ӱẞ₅╜￼ ∂ιӘἘ Apple 

Watch ￼ҽỵᵸἩ  Ӿ │љ ḙΆ│ιᵇּזἋώӗḾԎӰẞљӰ ￼ ớ╓ḻҨᴣ῭ᶺѦớק ιדיΰ ἐ ԄӰẞᶽ ᶇԄ€ӯẛַײ

іεӯẛר≡ ₉ởѬ῀ ừ הỌᶴײַ 24ẉ9ῴιᴂѭᴧṵᾉ ỵ ￼HUAWEI Watch GT 5 ֯ιԎṄᴅ♇ ╜Ἡ ᾯᵀѭᶺ ỵ

ιҡ ḫאԅΆӈὙ ớ￼Ӱẞ╜

ü 2βAI῀ σɎΆצ ẓ+ҭ―ɏởѬAI῀ ѭḿײַצ εԍѦSoCᾴẼᵟAIה Ӌ ᵘҒᵜở῞ַײԊ ᵻ Ẹїⱶ ѧSOC ∂ᵃ◊χˍӈה

֘ +Ӊ ￼⁄Ọ ♇ψˎԎᶴ ὓ ג ⱳ+WiFi ἄῗ ιמ ֫ ∂ ˏψד ○ᶳⱣ ג ⁞Ὧ ᶃӵ Ẕּזᶋ῟

״₭░∂ ιӇṌј Ӛ₩ᶚ ᶁҒSoCH ӗ ᶁԒở▫ַ︡ײҬӖẓ ⱳ ε֢ӧҷ ײַ +ӈở῞ᾛ’εᶇ ѝᴦṜֳῙ ᴈ ṳᶊ

ᶂσᴴDIYַײAI‚ ῡᵷҙαᶡ҇ѷ ESP32-S3 ○βᶂσᴁѬ Ỗּר

ὓԃᾑị ᶼ⁴ᶙτ
ᾟὙ ҏ҉/ וừט ι
ὶAPPᴵ ίֺṇẙΰ
ᶵ

 ᵸҚẕ ᶵ ὶᴭψ
љṇ ᶹ ᵀιḪ♪
ἷҦ ὔ

 ᵸҚѣӚᵙ ᴵӔּז
ESP32-S3 Ṿ￼ ᾑҐ

Ҋ
Ԓ ῞ᶉAI⁴ᶙψ
ᾟὙ῞ᶉ ‭≡+ҙח
ַ+ ַ

USB ι ὶѭאṜψ
ᾟὙ Ҽ ᵘ ṛὺӏ

ᾳ‎◊χѸ ῷᴤᶅԇҷᴺι↓ּו ּ ᾯתᾳ‎◊χ▄ ▲ι↓ּו ּ
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AI σּכ ởѬԄᾚ ─2.4

ᾳ‎◊χ Ὰ ι ‖ӌι ι ιᾺּכḫ ḯι↓ּו ּ ᾯת

ᶂσṳᶊṎAIּכ ҒᵜẺ ởԉ ᴖַײᵹѥ ₡

ḿἧᾺ￼AI ҭẻẪ

XR᷃Ῐ ᶵ ῼԓ ҨἔẦṴᶋ
ẻỗ￼ARғᵝẻỗ

⅝XR᷃Ῐ῭ ╦ ὶᴩ
AI ῶῺ ῲҦҽ

῞ᴣιꞌӾ ₩ ᶊ

ֹ

ε Ү⁪ ᴝᵼ ᶽҷ╦ ζ εẔּוּזỗ+ӒἊӌ +ᴵὶᴩ￼ᵩҮζε ӝ+ῂỵ+Ḅּזι῭ ᵀּזἋ ∂ζ

εAR =AI +ARῘ ᾦ‛ζ

ᴪẻỗ Έῼẻỗ

῭ ọ╗וּ ᵝιώזּ״ἋῄᶎӔּזῊ

ü AI Ḧҭ=︡Ҭở῞+AIӋײַ ιғᵝԏᶵ῭ ￼ Ӫז ᵼ℅AI ▄ Ẕּזᶋ῟ι ֲ￼Ἃזּ֘ ι ἋỶỴѭזּ ᶵ￼AIᴵּזớҥ֧ғᵝ○Ү

ü ặіַײAIּכ ɎΆ ẓ+ҭ―ɏַײ εῑῗởѬᾚַײẫ ṳᶊҒᵜ ѧᶂ￼ҽ ғᵝṴᶋẍ ι2023ẉӒἊ ￼Қᾭὶ 7қι AI Ӓ҈יּ

Ἂ ẙᵙӔּזᶋ῟ ẙ￼ώ״ιᴬז ℓї≈￼Ү⁪ιҡ ῲҦҽ ῞ᴣ

ü ֫‘Ẹׁ￼AI ṴᶋιỠҩ Ѭặײַ׀AIּכ ᴴ ῀ײַ׀Ẉױ₦ ῡε₇ ԃﬞ ᾄַײ ─ ₡ ṝῺ῾‎ιғᵝṴᶋṄҺẻἄᴥ Ẋ ￼⁪ṕιᴏᵝ

Ⱳᴔᵬ ҭ+ᶽ₩ᶚψ︢Ⱳᴔᵬֱ ⁮ԇⱱΆזּ ᵀ ѕΆ₩ᶚιᴿ ᴉὯ ‰Ṵᶋ
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2.4 AI σᴀḿӋӖẓ Ᵽ

ᾳ‎◊χTIḥ ι↓ּו ּ ᾯת

AP SOCσ
ῢ Ұ
שּׁ ỉ
ở Ἡ
Ѹ Ἡ
ԅỐ Ἡ

⸗╟ ⱣICσ
ᶇ Ұ
ѭּכḒ
ᴇ Ἡ
Ṹ ỉ
ד ỉ

ᾄה ○σ
ѭּכḒ

֞҉ᴁṀӌ

ҼỖᵷσ
ᾧ Ұ
₵ṉỉ
שּׁ Ἡ
‎

ӠICσ
Ѹ Ἡ
ở Ἡ
ѧ

Ἡ
┬֞ỉ
ὰ Ἡ

Ӿ/ᾶ
ח ○σ
ᶇ Ұ
ѭּכḒ
ᴇ Ἡ
ṽḀỉ
ᶾỊ
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2.5 ℗ ⸗ḑσԄⱢᴢᶁԒᾚ ╟ ⁭֘

ᾳ‎◊χ Ev TanksѧᶂᾺ ◊∩ ўᴧṝ︢ ѿε2024ẉζ ι↓ּו ּ 20

ü ⁞ὯEV TankᾭὯῘ ι2023ẉԅרᾺ ◊ 1465.3є ιyoy+35.4%ιᶂԓᾺ ◊ ֹ949.5є ιᴉԅר 64.8% ṝῺ῾‎ι 2024ẉԅ

ᵙᶂԓᾺר ◊ Ṅָ֫ 1830.0/ᵙ1180.0є ι2030ẉԅרᾺ ◊ Ṅ ֹ4700є Ḿ⅝‎ ι2024Ẉ-2030ẈԄⱢᾚ ╟ CAGR ἵᶇ14-

15%ε ᶁԒᾚ ╟ CAGRӟἵᶇ16%ҧѕεᶁԒӗᾦӟἵ ᶬ

ü —Ὂѹ ҹᾎὊε24Ẉ6ῐѦᶁᾚ ╟ ╔ײַ ♆ ⁸ 50%εӃאל ᵅ ᴿᶽᴔᵬὙ ὸ֧Ὰ ιѭṴᶋᶭ ꞋὙ ט ιῶῺὸטᾺ ◊▒ ꞌ

״ ѹ ҹ 25/26ẈѦᶁᾚ ╟ ╔ ♆ҟṃᶼẃѕ

ᶂσԄⱢᾚ ╟ ֦ײַ αѓ βᵘᶬ α%β
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ᾳ‎◊χḠịᾺ ◊∩ ι↓ּו ּ
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2.5 ℗ ⸗ḑσ ⁭֘

ᾳ‎◊χ∩ וּ↓Ḓẓιכּ ּ ᾯת

є῀

⁴ᶑ
Å T-box
Å Ҩᶿ
Å ⱳ₩ᶒ
Å GPSεרᾲζ
Å ṃ ₩ᶒ
Å ᶾ
Å ί

Å LIN
Å MOST
Å CAN

ח
Ỗּרṕ

Å ☼ӿ
Å ← └
Å ᴅ /᷇ ᾋӵ᷃
Å ᶻ ҩ
Å ᶹ/ựớҽỵᵸ

֗ ṕ
Å FPGA/GPU
Å SoC/MCU
Å 360ẙԅỤẽӵ

῀ ẙ
Å Ӡ Ḏѷ
Å ᾿Ҩ שּׁ
Å Ѧὔᾶ ṛ
Å ἔ᷂ᾶ ᵷαHUDβ
Å ᵄὑẙ›ᾶ ṛ
Å ∫ḏӋᵄ
Å ԓᾋӵ᷃
Å ᵠ

⸗ὔ

Ẕּׁש⸗ḑ
Å די ᵇ
Å ѮטỪ‟
Å טֺ
Å Ḓכּ ḧίֺ
Å  כּ

⸗ḑ⸗₭
Å ίֺᵸεBCMζ
Å ΰ ֻ
Å Ầԋ
Å ᵏטẦԋ
Å ״ ᵸ
Å Ṕ טכּ  
Å Ɫ῎
Å ​

ḟԄ
Å Ḡԅ↔ ίֺᴅӺ
Å ẚₓז♬
Å ᾖҽỵᵸ
Å Ѯט ᵹᴅӺ
Å ѺḭỵẔҽỵᵸ
Å ẚₓ ט
Å Ɫ῎
Å

Å AVASεּכ ζ

є⸗

⸗₵ α῎ҥ⅔ β
Å −כּדט
Å DC-DC Ὥᵸ
Å −כּ ת εDMSζ

⸗ῡ (῎ҥᴦחῡᴩ β
Å  כּ
Å ίֺᵸ כּ
Å ֟ ᵸ
Å ⱷẬ ᴪᵸ
Å Ӽּכᵸ
Å Ӽּ⁹כ

ח
ᶞ

Ӡ Ḏ
ѷᶞ Ẕּׁשᶞ

ᶞ

גח
ᶞ
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1 ○

2 ᴀḿӋֹ
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ᴀḿӋҒѝ ᴢ ῶσᴾ ֪ṳᶊᶍῑẌ҆

ᾳ‎◊χWSTSιSEMIιIC Insight ιIBSιIHSι↓ּו ּ

EDA IP ῥᾔ ᶴὖ⁴ֹ

822Қ ӹ
αYole , 2023Eβ

667Қ ӹ
αSEMIε2023β

1063Қ ӹ
αSEMIε 2023β

Total 6112 Қ ӹ
αWSTS, 2024Eβ

1400Қ ӹ
α IC Insights ε2023Eβ

ᾀ Ғѝ

145.26 Қ ӹ
αSEMIε2023Eβ

66.49Қ ӹ
α IPnest ε2022β

○ ᾿ᶃֹ ṁ ≡

–ịҒѝ

ᾐῡᴓᵫ
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1

ᾳ‎◊χWSTSι↓ּו ּ

○ σἸҒᵜἛ֪
ü ⁞ὯWSTSḾ҈ᴁṀӌ ў￼֫ ιᴁṀӌ ўѮ ᴵҨ֫ѭ ἄּכ

εץὐỉᶴתᵸ Ɑ ḕӴᵸ ₩Ὁ Ɑζψӿּכᵸҭψ֫

ᵸҭψҽỵᵸ Ԏѧ ἄּכ ўῗ ₩ῳᶽ￼ ֫ ᶟι

WSTS 2024ẉṴᶋ ₩5175қ ӺιᴉԅרᴁṀӌṴᶋ￼85%
ở⸗

ᶴתᵸ

Ɑ

ḕӴᵸ

₩Ὁ Ɑ

Ӿ⸗ᵷҬ

CIS Ɑ

LED Ɑ

ԎҤ

֪ ᵷҬ

҇‖

ѕ‖

MOSFET

IGBT

ῢҼỖᵷ

6112Қ ӹ

183Қ ӹ

5175Қ ӹ

427Қ ӹ

328Қ ӹ

ᴀ
ḿ
Ӌ

2014 -2025F ᴀḿӋᴾ ֪ ᶞṳᶊ ⁴αױҚ ӹβ

775.9Қ ӹ

1976.6Қ ӹ

1631.5Қ ӹ

790.6Қ ӹ

0
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֫ ᵸҭ ӿּכᵸҭ ҽỵᵸ ₩Ὁ Ɑ

ỉᶴתᵸ Ɑ ḕӴᵸ

ᾳ‎◊χWSTSι↓ּו ּ

ᴀḿӋ ѝ֪ ᴢ ֪ṳᶊ ⁴α2024Ẉ ≡өβ
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1.1 ḔӳσẌ ṳᶊ ε ẵᵔῙṝ

Å ṳᶊ ⁴ᾛ εḔӳ ○ῑᴴ ṳᶊḲײַ εӆѻԎῑᵔῙ Ề◕ח↓ ὯGartner ╜ι2024ẉԅרDRAMṴᶋ ₩Ṅ 835қ ӺιNANDṴᶋ

₩Ṅ 678қ ӺιḕӴṴᶋỞ ₩ᵃ⅝ᶭ 70.5%ιḫאᵕῼᴦ ιṴᶋ ₩ẕ ᵻ״ ℅ׁ ￼і ᵕῼѭ2019-2021ẉιї ᵕῼѭ

2021-2023ẉ

Å 2024ẈҧΎAI ײѬѭַג ₱ ח ѝẵכᶵ HBM ґṽח ѝᶬ εὊTrendForce ≡2024ẈHBM ҒөᴈDRAM ṳᶊ 20%

ᾳ‎◊χGartnerι↓ּו ּ

Ḕӳᵷ ѝ ⁴ᴢԍ ởαױҚ ӹβ
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1.1 Ḕӳσᶵּׁשᴖ⁸ḔӳᵔῙεӖ צḄӌᴩדּצּ

ᾳ‎◊χStatistaι↓ּו ּ ᾯת

ü ḕӴғᵝᵕῼ ѭ3-4ẉιᵻ ᴞ16ẉιԅרḕӴṴᶋ ᴗ҃4Ѧᵕῼ ⅛ ᵕῼ Ḋ҈ᶹ ᵼ Ṿ‎￼ ∂Ἓắ+ӗ ιẊ ᴔᵬἛғℓԄ

ü ᾺἩ  ￼ẬԄ ẂҺṾ‎ ўі ᵕῼιḅ2016-2019ẉ3D NAND ￼ὸẍι2023ẉҨ‎HBM￼ᶽ ₩ᾣ ιᶎṀ Ὰғᵝ ∂ᶭ ᵙḾҽ ғᵝ￼ғ

ὣᴉ

ặі₇өḔӳᴓᵫ֞Ғ

+HBM Ғ Ἴ֦Ѳ εѢ

ᶼᵻ ԉᵂו┼Ӗ דּצּ

28
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1.1 ḔӳσAIΐזᵷṽחHBM DDR5 3D NAND Ḕӳ ₱Ồ ᶬ

ü AIΐזᵷᶇԒḔ ᾶḔ ѕᶍῑΉשּׁ︡ ײַ ₱ ԓḕΆ

ι῭ ҽ ꞌ￼DDR5ז ▒ ψῘḕΆ ι ṾḴ￼HBM

ᶈז ᴊіԅ ᴨҦGDDRῘḕψ Ά ιAIῸחᵸѧSSD

ἄѭ

ü Ὧ ӿᾭὯ╜ ιAIῸחᵸѧ DRAM ḳ ῗ῞ Ὸחᵸ￼ 8 Ӥι

NANDḳ Ṅῗ῞ Ὸחᵸ￼ 3 Ӥ

ᾳ‎◊χAMDι↓ּו ּᾳ‎◊χAMDι↓ּו ּ

ԒḔ

Ḕ
ӳ ᾶḔ

שּׁ︡

AIΐזᵷ
Ḕӳ

DDR4ʞDDR5

ṽḳ ⱳHBM ₱

ⱴ Ὕ׳εњSSDῑῗởѬѭ∫ᾛᵆ

HBM јGDDRḽ₦

HBM TSV ḒᵘỈ֤ᶑ҉

ᾳ‎◊χ↓ּו ּ ᾯת

29
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HBM σ╔ ♆Ồ Ὕ׳εєᶼᴜᴓ҄ἐἆῠ ᶉ

ᾳ‎◊χTrendforce ι↓ּו ּ

ü AI іεHBMחὕײַ₱ Ồ ἐᴈDRAM ṳᶊү ὯYoleᾭὯι2023 ẉHBMὟḳ ֧ ᶭ ҃ 93%ι 2024 ẉṄᶭ 147% HBM Ṵ
ᶋᾠԄ ҡ 2022 ẉ￼ 27 қ Ӻᶭ ֹ 2024 ẉ￼ 141 қ ӺιᴈDRAM ṳᶊү Ҡ 3%Ὕ׳ 19%

ü SK─גᶰјєᾯ ₉ ᾨε ӾҒᵜᾛ ṯḡở SK╤דᶱ҈2014ẉῳẦḊљAMDᵀӐẦᴧHBMιẊ҈₭ẉ ₭ ғψѕῐּכḒ҈2016ẉ ₭
ғ4GB HBM ӇҡῳᾺ ṝ‎ ι ӿᶈғᵝ ẙΆ ṰḢἄ ӿHBM3E҈2024ẉ2ῴꞌӾḫא ғ

ü ֺ і ιẸׁѮ╙￼HBM3E 4ƙ24ƚֺזּ Ӫệ├Ỵ￼ῗ4ƙ24ƚֺ їᴅṖḳ ҡ2Gbώ״ 3Gbι8Hiғᵝԏῶ24Gbḳ ι12HiғᵝṄԏᶵ
36Gbḳ

ᶂσєᶼḔӳᴓᵫHBM Ṝᶂ

1.1

ᾳ‎◊χWikipedia ᶱḥד╤ ITѳḲ ѕῐḥ CFM ḕṴᶋ ӿ Ἡḥ ι↓ּו ּ ᾯת

30



ּ ἵᵓ ọח * ῳᵅ ԁ ᶲ῎31

ΐזᵷḔӳσAIΐזᵷṽΎᾚἆῠ
ü AIΐזᵷ ₱–ịᶇ҇ΉᶼṽḳַײḔӳεṽΎ҂Ḕӳἆῠ ᴩ σ

1βCXLεcompute express link ζχԅᾺ￼Ҋ Ἡ ‰֝ιMXC ⱭѮ Ẕּ҈זԓḕἛṝᴣԓḕ−ק ᶟιѭԓḕ AIC Ἓṝᴊ ―ᴣ EDSFF ԓḕ₩

ιᴵᶽẄἛṝԓḕḳ ᵙṾḴι◑ ớ ∂

2βMCR/MDIMM εMultiplexer Combined Ranks ζχᶽᶽώ ԓḕṾḴιַּז‰֝DDR5 DIMM ҭι ҥMRDIMM ᾀἵ8800MT/S ♆εָ₇׀אᶇḦѱ

ײַ ҆ḑҥ MRDIMM ᾎὊҼײַ ♆ṃѬ12800MT/s

3βPCIe 5.0εPeripheral Component Interconnect Express 5.0 ζχᾺ ҦỞ Ἡ ι ꞌ PCIe 4.0 Ӥ

ü ἆṴṔ҂MRDIMM ὔֹ ○ PCIe Retimer ○ CXL MCX ○εᴨכAI ᾚἆῠᶬײṽΎַג

ᾳ‎◊χ Ἡԇᵓι↓ּו ּ ᾯת

1.1

ἆῠ/Ғᵜᵃ ѭ ẓⱴᶊᾼ ה Ԋ҉גּ ○

DDR5 PCᵙῸחᵸԓḕ₩ ԏᶵ῭ ẙ ῭ᶽḳ љ῭Ӊ
ὶᴭᴣ ᷿ ⱭχRCD SPD PMICᵙ

TS

MCR/MRDIMM AIῸחᵸ ῭ ṾḴ ῭ ḳ ￼ԓḕ₩ MRCD/MDB Ɑ

CXL ᾭὯѧỌ ԓḕὂṝ ԓḕ−ק MXC Ɑ

PCIe 5.0 Ѯ ῗ SSDᴊιAIῸחᵸ
҈זּ ὶCPUᵙ ᶹ ιPCIe 5.0

4.0 ꞌᴣṾḴ Ӥι◑ ῭ ṾḴ￼Ẕּז
PCIe Retimer Ɑ
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ֶᶡᶙḔӳσ─ᶸ ᷂ ו֦ Ӗ ֦╒

ü ַᶢᶚḕӴṴᶋץὐ SLC NAND ַᶢ DRAM NOR Flash ιḅׁἍ ι2024ẉԅרḕӴṴᶋỞ ₩ 1500қ ӺιַᶢᶚḕӴᴉḕӴỞ

Ṵᶋ 10%

ü ᶂԓ ᶺᴔᵬҒ ҃ẍ┌￼ғᵝ ṵṕ SRAM ַᶢᶚDRAM SLC NAND NOR Flash EEPROM ᵝ ᶎῶᶂғḕӴᴔᵬ֬Ԅιᶈᴿ

Ṵᶋ Ầғᵝ

ü ў⁪ṕṖ ι╤ᶹᶽᴔ ὸַ֧ᶢṴᶋῶῺṾ‎ӗ ᾡᵱ DRAMΆ ι╤דᶱ ѕῐ Ḯṵ ֧DDR3ιNANDΆ ιѕῐ⃰ ℓ ֧

SLCṴᶋ ῾‎ѧᶂᶽ ᴔᵬᵙѧᶂᴶ▲ᴔᵬἆṄῗṴᶋѮ ᴠљ

ᾳ‎◊χᴿԇᴻḥ ᴣԇᵓι↓ּו ּ ᾯת

1.1

σֶᶡᶙḔӳԆᴺҒᵜ ṴṔ
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ᴂ כּ Ήḣ ᴇҍ

ᶂσѦᶁᴵ╛ֶᶡḔӳᴓᵫ ᾁ(ҚӹᾚᴵṲβ

ᾳ‎◊χwindι↓ּו ּ ᾯת
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1.2

34

ג ○σGPU ASIC FGPAḽ₦

ᵜ CPU GPU ASIC FPGA

ᶂӔ

◕
♄╗ớ ᾦꞌӉψẔּזẍ
┌ι ᵀ ᶶ 

♄╗ớ Ḅι ᾦꞌ ψ
ớ ι ו ι ᵀ ᴅι
Ḹ ᶚἥ үחἆᶃẻᶴת

♄╗ớṮι ᾦꞌ ιӉו
ḧֺקιјᴵ ι ᵀּז

҈⅝ ἄⱦ￼ │ᵙ‰֝

♄╗ớḄι ᾦꞌ ιᴵ
Ẋ ι ớ ιḫῊᶴתι
ו Ӊι ᵀ⸗ḧ │

ѭ ᴓᵫ ⸗ṉ AMD Ҽ AMD ₵ Ḻ№ ♄ộ Lattice

ẓⱴᶊᾼ
כּ ἐ  Ὸחᵸ￼ ת

ẙ ᶋ῟
זּ AI ᶃẻᶴת ᶽ

₩Ẋ ᶋ῟
AI ΰ ᴅ ᶋ῟ ⸗ Ṫў ԏӌ ў

¸ CPUσ♄╗ớ ιӇ ᾦꞌӉι ҈זּ ת ẙ ᶶ  ᶋ῟ψ

¸ GPUσẊ Ặιד ҈זּ זּ AI ᶃẻᶴת Ḿ ד ∂ ￼ᶋ῟ψ

¸ ASICσ ҈זּ ד ∂ ᴅ ѭᴅ ￼ᶋ῟ι GPGPUιᶈו ᾦꞌ Άӝ Ḅψ῭א

¸ FPGAσᴵ ⸗ớιԏῶ‖Ặ￼♄╗ớι ⸗҈זּ Ṫў ԏӌ ў

ᾳ‎◊χavnetι↓ּו ּ ᾯת

CPU GPU ASICᵘFPGAַײḽ₦
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ג ○σ һ ᵘἹỢ ҩ1.2

ü һ Ԏῑḡᵰַוײ ᴉҒᵜּש ׁṴᶋѮ╙￼ὸתᴊғᵝѮ ὐL40ץ L40S L4 L20 H20ᵙL2ι ᴊғᵝѮ ὐH100ץ H200

GH200 B200 GB200 ψҡGB200ẦḊι Ҽ ￼ғᵝẦḊ ᶺdieᵀṂ￼Ά⁮ιזּ ד ệֹ҃Ῐד ώ״ιẊћ זּ Ҋ GPUѳ ￼

ӡι ֘҃Ҋ גּ ιғᵝớ љ ҅Ḿἐ ℓἾẦṮ

ᾳ‎◊χ Ҽ ḥ וּ↓ ּ 35

* GB200ᶹι ᾭὯѭBF16ṤӪד ד

A10

σ125TFlposג
ֹ σ8nm
○ ᶙσὕⱣ

҉ ṽḳσ64GB/s
NVLINK 600G

A100

σ312TFlposג
ֹ σ7nm

○ ᶙσὕⱣ+
҉ ṽḳσ64GB/s

NVLINK 600G

T4

σ65TFlposג
ֹ σ12nm
○ ᶙσὕⱣ

҉ ṽḳσ32GB/s

H100 SXM

σ1979TFlposג
ֹ σ4nm

○ ᶙσὕⱣ+
҉ ṽḳσNVLink

900GB/s

A800

σ312TFlposג
2022ֹ σ7nm
○ ᶙσὕⱣ+
҉ ṽḳσ64GB/s
NVLink 900GB/s

H200 SXM

σ1979TFlposג
ֹ σ4nm

○ ᶙσὕⱣ+
҉ ṽḳσ

NVLink 1800GB/s

GB200

σ40PFlpos FP4ג
ֹ σ4nm

○ ᶙσὕⱣ+
҉ ṽḳσ

NVLink 1800GB/s

2018Ẉ9ῐ 2020Ẉ6ῐ 2022Ẉ3ῐ 2022Ẉ11ῐ 2023Ẉ11ῐ 2024Ẉ3ῐ2021Ẉ4ῐ

һ ו ᴉὕ֦ᾩ
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ג ○σ һ ᵘἹỢ ҩ1.2

ü ặ׀ԄⱢAI ○ҟѭ һ ᾘεӆ ҄ י₉ִ צ ׁ Ҽ Ҡᶴ҈ ᾸᶊӈιӇAMD ₵ ⸗ᾹἾ ᴔᵬ ὸ֧MI300 ֯ TPU 

V5ҨᴣDojo D1 ғᵝιὠἇ Ҽ ￼ Ᾰᶊӈιṓ 2024ẉ4ῴ Ҽ ὸ֧￼B ז֯ ᴊԜ ₭ᶈ Άד љ ҅Ḿἐ ẦṮ ιӇẸׁԅזר

ᴊṴᶋҡ Ḳ꜠ᶽ ѭᶺẶ█ἇ￼ṕ Ṱἄḧṕ

ü ᶁԒṳᶊᾛ εӃ ᶂ ҧ Ѥι2023ẉ10ῴ17ῄ ᶂᵬח ԇṵ ד Ɑ֧ᴭ ֺᾺ ιA100 H100 A800 H800 L40 L40S Ɑ Ԅ

ֺᵄᴅιᵃῊᶂԓ Ḻ№ ᷃ᴔᵬғᵝ јᾸד ╤ᶹ ᷃ιAI ○ᶁҒצởѬᶼ ם

ᾳ‎◊χTechInsights ι ΰ ιᴿԇᴻḥ ι↓ּו ּ 36

һ

҈ᴓᵫ וכֿ ᴉԄⱢ ᷂ һ ײַ

AMD

Intel

ԍң♥ḱ

MI300X MI325X

910B 910C

Gaudi Goya

ḹₐ ─Ӿ ᾼ Ỉ ṳᶊԆᴺ

H100 H200 GH200

B200 GB200 GB300

L40 L40S L4

L20 H20 L2

Google TPU

AWS Trainium Graviton

Microsoft Athena

Meta Oculus MITA

Tesla Dojo FSD

ᴜ

ṰṰ ẇ᷂ᵡ

ﬞẘ ᾬ

MI355X
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ג ○σ ₅VSҌ1.2

ü ₵ᵙҍ ᵃѭԅ҉ר ўח￼Ѯ ﬞḲ ₵TPUז ᴊῳΈḊ҈2006ẉι2016ẉὸ֧҃TPUv1ιᶽẄ Ӿ҈ԎҤ҉ ԇᴻι ҍ ￼

Trainium1 Ɑὸ֧Ὴ ѭ2022ẉψӇҡ҉ ўחᾠԄ‎ ιҌ 2023Ẉ҈ ѝזᾁԃѬ908Қ ӹεּג ҇ 331Қײ₅ַ ӹԎῑᾶ Ҹמ

ü Ҡו Ғᵜזּ Ύּזσ ₵2024ẉὸ֧￼TPUv6eᴅᴊBF16 ד ֹ918TFLOPsιҊ ṾḴֱ ֹ3584GB/sι ҈ҍ ῭ῶҸמι ҍ

￼Trainium2 ֱᶈῸחᵸ‟‗іᾟὙ῭ᶺ￼ז ᴊ Ҋ ι ‫ԓᴵҨᾟὙ64ᴊҊ

ü ҡῸחᵸ‟‗‎ ι ₵Ҡⱡ ҽזּ ￼AIῸחᵸ‟‗ι ѦShelfԓᾣѣѦBoardι⅛ѦBoardᾣ 4ắTPUᵙ1ắCPUι8ᴊѳ ICI Network

Ҋ ψ Ҍ ְὕ֦҂ῡ ῾ῶε῏ᶹᴴҧᾀἵ2ѥῡ ε64Ắו ᴉ AEC ҉

ᾳ‎◊χ ₵ḥ AWSḥ Semiconductor וּ↓ ּ 37

₅ᵘҌ AIΐזᵷ῾ῶḽ₦₅ᵘҌ ῏ᾚו ᴉᾚ ḽ₦

ᴓᵫ ₅ Ҍ

ו ᴉ TPUv6e Trainum2

ᴦṴᾩ 2024 2024

int8 αTOPsβג 1836 1300

BF16 αTFLOPsβג 918 650

҉ ṽḳαGB/sβ 3584 640

҉ ᾎ 2~8 16~64

₅ᵘҌ ҈ѝזᾁԃαҚ ӹβ

₅ Ҍ

0
100
200
300
400
500
600
700
800
900

1000

2020 2021 2022 2023

₵ ҍ
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ᾎḓ ○σ3Q24ᾁԃἵ ᾚ ε ֶᾶ ᾂᵰ1.2

ᾁԃ&ֶ σ 23ẉїᴁẉҨ‎ιᾭḔIC―ᶒᾯӌ ᾠồ ᶭ ι3Q24ḫאᾠԄ66.22қӺι Ὰ ẽᵠᵅYOY+24.6%ιḫאặ⅔ַ֜ 8.16қӺι

YOY+130.6%ιѮ Q3ҽ҈יּ Ήḗ ∂Ҩᴣ ‌ ᾦẔ֥Ῐι ַ Ῐד ᾡᵱ

₨ֶ♆&ֶ֛♆σᴩ ҈Ὰᵝ Ꞌ ἄ ᾡᵱι―ᶒᾯӌↄַꞌ ַ֜ꞌῘ ᾡᵱ Q3ở ῢ שּׁ ỉ ӠὙↄַꞌᵙַ֜ꞌע⅝ᾡᵱ ψמ

Ѹ ᵙԅỐↄַꞌצּ⅝עῶї◌ιԎѧѸ ӈỉ ι ‗ᴪקṞ⃰Ẃא ιԅỐↄַꞌᵙַ֜ꞌї ᶺιѮ ◌ᾠԄї҈יּ זᶭזּ

ẒḔ ֘σᾭḔ Ɑ―ᶒᾯӌẓḕ 3Q23Ҩ‎ӠὙẈ ιӇḕ ᵕ ᶾᾭ 1Q23 Ҩ‎Ὑ ᾡᵱι3Q23―ᶒḕ ᵕ ᶾᾭṰї 165ᶾṫᴸ

ᾎḓ ○ῳᶑḖẘ ᾁ ֘αҚӹβ

ᾳ‎◊χwindι↓ּו ּ ψ‾ ּוּ↓י ּ εјץᵍ⸗ AI Ɑζ
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├χԎѧΰ ֧ ⁞Ὧ2022Q1ṴᶋҰ ӂ

39

ѭ IOTҒᵜ TWS ῡ ῀ ừ /ừ♩ ẇῳ⸗ PC TV ῀

2023Ẉ֦ αҚβ 2.95 1.61 1.33 2.5 1.96 1.2α2022Ẉβ

TOP1ᵜ●֦ ‛χ0.82 ‛χ0.4 ‛χ0.52 ỳχ0.59 ѕῐχ0.36 ҍ χ0.34

TOP2 ѕῐχ0.25 ᴂѭχ0.13 ѕῐχ0.26 ữ῞χ0.53 ╤ӡχ0.26 ₵χ0.20

TOP3 boAtχ0.17 ѕῐχ0.12 ỳχ0.09 Ἂṉχ0.40 TCLχ0.26 ‛χ0.15

TOP4 ṇ χ0.16 Noiseχ0.09 ᴂѭχ0.08 ‛χ0.23 LGEχ0.21 ṱṱχ0.15

ֲᾚᾛᵆ
AI   OWS  ψ
Ṿᾋӵ᷃￼  

Ӱẞ ו ᵙּכ
−

ἱᴬṜ ἐ֒
ᶹὶ

AI PC
ΰ כּ ΰ Ἦ

ẽ
ṜẆᶺᶋ῟

ΰ ҐҊѧỌ

῀ ᴴ ụ ῀ Ԇד ᶴ ῀ ḱṖѭ ᶊᾼ

ổᶂ

ᾎḓ ○σі╙֪ᾌεAIṽΎԄᾚᶬ1.2



ּ ἵᵓ ọח * ῳᵅ ԁ ᶲ῎4040ᾳ‎◊χIDC Canalysι↓ּו ּ

ᾎḓ ○σі╙֪ᾌε ֪ᵜ Ồ ᶬ

Ѧᶁᾢ ῡṳᶊ24H1֦ ֘αﬞѓᴵβ ԄⱢᴴ ụ Ḗẘ֪ᵜ●֦ αﬞѓᴰβ

ü IDCᾭὯῘ ιѧᶂΰ ἐ Ṵᶋ 24Q1֧ 910 єᴶιᵃ⅝ᶭ 54.1%

Ԏѧởҙ῀ ừ 505 єᴶιᵃ⅝ᶭ 62.8% ӷ ừ 404 єᴶιᵃ⅝ᶭ

44.4% ừ♩ṳᶊ 24Q1֧ 370 єᴶιᵃ⅝ᶭ 29.6%ι᷃ ᴔᵬᾺᵝ

ҦṾ֧ט ᶭ Ῐ

ü IDC ιҞẉởҙ῀ ừ ṳᶊᶈ ѭӰẞẓḕ￼ᶢ іιṃᶬ 19%τἐ

Ṵᶋệע ҈Ԅ ￼Ү⁪ᵙ ▄ẍ┌￼Ṵᶋ Ҡⱡῶ 4% ￼ᶭ

ü 24H1ѧᶂ ⱳ  Ṵᶋ֧ ֹ 5540 єᴶιᵃ⅝ᶭ 20.8% Ԏѧι

TWS  Ṵᶋ֧ 3508 єᴶιᵃ⅝ᶭ 5.6%ψấᾄẩ ῡṳᶊẵםᶬ ε

24H1֦ 1184 ѓᴵεᵂ₦ᶬ 303.6%ε╔ ♆ ָ21%

ü 1Q24ԅרTWS  ᵝⱲṴᶋ֧ ‎ ι ‛ᵃ⅝ї◌8%ιṆ єᾯ

ᴁѬ ḟᴃᵜ●ӟἵᵂ₦ᶬ εṆ Ήᾴᵂ₦ᶬ 61%εḫאḾѕῐ￼ᴦ ψ

boAtᴍẙ ᵝⱲѼӠὙᵃ⅝ᶭ ι 8Ѧḗẙ ᴞԅׁרҋ

1.2
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ᾳ‎◊χIDC Counterpoint Research ι↓ּו ּ
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ᾎḓ ○σ–ịḬỦ Ṏᶁ ג҄

Ԇᴺ
і╙ṳᶊ

ῡ ừ ὔר ῡ ת TV ԍңIOT ℗ /ṩѝ ⁴Ἠ

ԅỐ Ἡ ʮ ʮ ʮ ʮ ʮ

ῢ Ұ ʮ ʮ ʮ ʮ

שּׁ ỉ ʮ ʮ ʮ ʮ ʮ

ѧ ʮ ʮ ʮ

ở Ἡ ʮ ʮ ʮ

Ἡ ʮ ʮ ʮ ʮ

Ѹ Ἡ ʮ ʮ

ḹ ỉ ʮ ʮ

Ԇᴺ і╙ḬỦ

ԅỐ Ἡ ᶾ ♄ ṇ ṇẙ ᵝⱲΰ ψ ᷃ ҉ ṇ ᵝⱲἜᶊ ψᵁַ ῁ ҋ ∩ ᵝⱲ

ῢ Ұ ṇ ṱṱ Google Amazon ֳ ѧԌ ψSONOS ѕῐ JBLψḪ ’ Jeep ∫ṉ∫ ‖

שּׁ ỉ ṇ ︣ẙ ḠԀֳᾺ ῏ ∫Ᾱ ψ⅝ҍ ẍ∩ ∆Ṩ

ѧ ṇ realme ︣ẙ є Ӥộ Anker ◙ℓ ҽ boAt Noise ᶽ TCL

ở Ἡ ѕῐ OPPO ṇ ᴂѭ vivo ψᵟ΅ ḠԀֳᾺ ◙ℓ ψ ︣ẙ Ḕ ט ₵

Ἡ ᵟ΅ SONY ḠԀֳᾺ ṇ Ἡ Razer ◙ℓ

Ѹ Ἡ ṇ ₵ Ḕ ט

ḹ ỉ њўḠ ḭἋχ╤ẞ ᶽᴂ ψAIoTṴᶋχ ט ѕᶽ ᵬ

┬֞ỉ ₵ ҍ ṇ Ἡ ỳ JBL Ṓ

1.2



ּ ἵᵓ ọח * ῳᵅ ԁ ᶲ῎4242ᾳ‎◊χᴿԇᴻḥ ι↓ּו ּ

ᾎḓ ○σᾚᵜ ԃᾄ ᵔῙ

Ԇᴺ
ѭ ג ○

Ғᵜᶙᴹ Ԓ– ѭ ג ֹ

ở Ἡ BES2800 ᴥ⁄ARM Cortex -M55 300MHz - 6nm

ῢ Ұ A311D 4*Cortex -A73 + 2*Cortex -A53 ῳ 2.2GHz 5 TOPS 12nm(6nm╙Ɑἄוζ

שּׁ ỉ RK3588 4*Cortex -A76 + 4*Cortex -A55 ῳ 2.4GHz 6 TOPS 8nm

Җר ⃰ T41 ᴥ⁄XBurst2 1.2~1.4GHz 1.2 TOPS 12nm

ԅỐ Ἡ V853 ᴥ⁄Cortex -A7+RISC-V E907 1GHz+600MHz 1~2 TOPS 22nm

ḹ ỉ FH8898 4 ⁄RISC ʃ ᵸת - 2 TOPS 22nm

ѧ BT895(6)X RISC-V+DSPἛṝ 125MHz+270MHz - 22nm

Ἡ ATS283XP 32bits RISC+DSPἛṝ 264MHz - 40nm

Ѹ Ἡ ESP32-S3 Xtensa 32ӈLX7ᴥ⁄ᶴתᵸ 240MHz - 40nm

SOCӏѬ῀ ︡ҬѭὔԎῑҒᵜᵘֹ ҥỒַײ◕ ε לּ ֦ ѝі +і╙AI῀ ︡Ҭ ₱Ὕ׳ε24Ẉấḉ ᶹᾚᵜ ԃᾄ ᵔῙσ

‘ σ2024H1ԇᴻᾺ Ҧΰ ᴵ Ἂ ⱭBES2800ḫא ғ֧ ι Ӿזּ ￼6nm FinFETṪ ψ‘᾿ σ2024H1ԇᴻᶢ҈Ὰ ҦARM V9‟‗ᵙ Ѯ ᴧ

AI ז6nmᵬּ￼ד Ɑ╙ⱭἄוιẊṰ ệ ἥᵬּז ᴅψ‘ѷ σESP32-S3ṰᴵḾὶOpenAI￼ChatGPTἆ︣ẙɒᾰỌ ɓ ҉ AIẔּז Ὰғᵝ

ESP32-P4ԏᶵ AIו ψ‘Ⱨ ỈσԇᴻRK3588 RK3576 ּז ớ CPU ᴝ GPU ԓ⁄ẊṾῶ 6T NPU ᶴתᴅӺι Ḿ ӚѮ╙￼2Bᴠᾭᾭ ָ￼₩

ᶚ ẙ ֹ⅛ ἄ10 tokenוּ Ҩіι◑ ṇ₩ᶚᶈ Ӛ ￼ ∂ψ‘Ѧ σԇᴻ ѕҦ BT896X ֯ ⱭṰẔּזᶈ︣ẙᾺὸ֧￼ṇẙ▌▌

AI Ẉ― ᵸҚ￼ΰ ѧιᴵḫאAI ҐҊ

ᶁҒSOC ○Ԇᴺѭ ג ○ḽ₦

1.2
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1.3 ⁴ἨICσᶳⱣ ▒⁴ἨӠᴹַײ ở⸗

₩Ὁ IC ᾭḔ IC
ӡᴺҽ

ẻẪ
Ҩ└￼ẻẪҽ ₩Ὁӡᴺ ҇ ֺᾭḔӡᴺҽ

ғᵝẔּז
ᾣᶽᵸ ὶᴭ Ὥᵸ

◊כּ ת
ỉᶴתᵸ ḕӴᵸ

᷂ ẙ ῭῏᷂ ј῏᷂
ῲҦớ Ӊ εᴵּז‰֝ғᵝῲҦζ

Ἡ ⸗♇
ιḙѽΎ 10-

15ẉ
EDA י ιḙѽΎ 3-5ẉ

♇

ỳᾦẔת ᶺι ἒ

ḫ￼ᶺḙ ᶢ ᵙѨḹ
Ɑ ₩ᶽιṪԏ Ὴ ιṪ

∂ᶶ ι ᶺᵽ ԊᵃᴃӐ

Ṫ ֺ
ᶽ Ӕּ0.18זum/0.13umι

ׁ ░ᵇ90nm ״
ӔּזῳӾ Ṫ ιṰ 5nm

ғᵝ⸗♇ Ṉ ᶺ‾ ᶺ‾Ṉ
ғᵝּוᵘ

ᵕῼ
5ẉҨі 1-2ẉ

ẈᶎҮ⁪ ӉӇ ḧ ᵼῊᾦớ ᴪק

ü⁴ἨICῗὝᶴת ớ￼ᶲ ӿ כּ כּ └ ẙᵙ□ẙ ⱡ₩Ὁӡᴺ￼ ἄּכ
ü ᾎḓICιԏῶғᵝṈ ᶺ‾ ᵘᵕῼוּ ᴵῲҦớӉ Ṫ ֺ ∂ј ⸗♇

⁴ἨICṩӏᴜⱣ ổ ⁴ἨICјᾎḓICḽ₦

ᾳ‎◊χộּׁש╠ὅ ῎ѿι↓ּו ּ
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1.3 ⁴ἨICσᶁԒṳᶊ ⁴ᶼε ᴬ῎ҥ ӗᾦẌ

ᾳ‎◊χBloomberg ιWSTSιwindι↓ּו ּ

ü ⁞ὯWSTSᾭὯι2023ẉԅר₩ὉICṴᶋ ₩ 810.5қ ӺιҨѧᶂᴉ30% ιѧᶂ₩ὉICṴᶋ ₩ 1724қӺιӇᶂԓ ꞌӘῇ‖
Ӊ ἅҪ ᶂԓᶇ Ұ ộּׁש╠ 24Ḳ₩ὉіṴԇᴻι2023ᵀ ᾠѭ232.2ҚӹιᴈѦᶁ⁴Ἠ ○ṳᶊҜ13.5%εᴈԄⱢ⁴ἨICṳᶊ
Ҝ4%Ṫᴷײַ Ịṩҩᵸ ADIεץᵍ ӡ) Ḡₒ Ợΰ╠ ᵺᶽ₩ὉICᶽᴔ23ẉ‎ ѧᶂṴᶋ ᾠỞ ѭ120.58 Қ ιᴉѧᶂ₩Ὁ
ⱭṴᶋ⅝ӕ 50%

ü ᴵ℅יּ ιᶂԓ₩Ὁ ⱭᴔᵬӘῇὊῶẍ ￼ ᴭῲҦ ιћἅҪ ӡι ԅרῳᶽ ṴᶋιҕᴩѧᶂҸ Ṫ ṷ ַιᶂԓ₩ὉIC
ғўọⱡ ι ♇ԋ├ᶂԓԇᴻᵅ ᶈѧ ₩Ὁ Ɑ ᶟ ᴣṪў∩ Ṵᶋ ṝ

⁴ἨIC ᷂Ѧᶁṳᶊ ᾁ ᴢᴈ₦αҚ ӹβ ⁴ἨICѕṳԆᴺ ᾁ ᴢᴈ₦αҚӹβ
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1.3 ⁴ἨICσ ѝ ṯ♪εᴾі╙ ᵆḃ

⁴ἨIC ѝ ᾁ ֘αҚӹβ ⁴ἨIC ѝֶ֛ ֘αҚӹβ ⁴ἨIC ѝẒḔ ֘αҚӹβ

ᾳ‎◊χwindι↓ּו ּ

ü ⁴ἨIC׀ῙӁө ֶᴤ ởᵻσ1ζ ў῟↔ї ιї▫ ∂Ӊ ι Ԅ◙ ᴞẓḕ ⅎψ2ζ⁪ṕỦקχːTI Ἓғιמ ‰2030ẉ ᾠ
‰450қ ψˑѧӉ ᶟιᶂԓ╨אᶽ ҲўӉҮ ҅ψ3ζↄַꞌ ᾠᴥ ι ᴧ Ὑזּ ἮԄṀ ַ Ӝ ᶽι א֧
Ὣ

ü ḃֶײַָזּ׀אָ ᴩצσ 3Q24 ἵῘ ў ẕᵇіι ᾠᵃע⅝ ℓᵻ״ιḕ ᵕ ℓᵇїιַ֜ ♇Ṍ῾Ῐא і╙ ₱σἐ
  PCї▫ ׁῼᴞẓι ׁ ᵏἾ Ṿטғў ԇᴻ ᾠᵻ״ι Ṫў ∩ ї▫ᴞẓѼṄ ℓ ‎ ♇ Ӗ ᾛ ιі▫ἄⱦֺ
ҦṪὙ ‎ ҮιṾ‎ἄ  Ὑ ᾡᵱ

ü ѝ―Ṕσ ˍTI 2Q24ↄַꞌṰ ẕᴦẵιᵃῊ῎ їӢ2026ẉCapex ֮ιῘ TI ҅ ἆṄјḅṴᶋἍἻצּ ￼☼ ˑᶂԓ╦
ע ꞌӾ֧א ўẊ ιѧṇҲўῶῺ ז ᾯᵀ
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1.3 ⁴ἨICσ┌ ⁴ἨᶁҒ εѦאל ṳᶊ Ể אל

ᾳ‎◊χTIι↓ּו ּ

ừῡѕ⁴Ἠ ○ẓⱴ‘ᶂѮӔ ᾚ ╟℗ ⁴Ἠ ○ӓⱴ ֘

ü ї▫Ά ιᶂԓԇᴻṰ҈╦ ἐ \ AIOT Ẕּז ᶟḫִאℓ ι ׁᶈᾺ ◊ Ṫў ṴᶋὙ ▒

ü ғᵝΆ ιᶢ ￼DCDC ᾣ ιᶂԓԇᴻṰἔ ᶢ ADC/DACדι⃰ᴧד Ὥᵸι∩ LED DCDC╙כιᶽּט ҽỵ ῭ ᶰ ғᵝ

Ὰ ◊ ѧἍֹּז₩Ὁ Ɑ￼ᶋ῟ᴵ֫ѭᵺᶽ χ י
█ᵀדט טҽדטטכּ ῎ḒᴣⱢכּ ӡỤḏ

Ѹљҩ ιԎѧ╧ᴣ100ᶺѦ Ḓכּ ᶵ Ἅֹּז￼₩Ὁ Ɑ
◊כּ ᵙӡᴺת ѧ ᶽ ֫ᵝ ℅ᶹι֧҈Ḡ ᵙ ᶵ

Ӡἴ￼ ∂ιᾺ ◊∩ Ḓכꞌּוᾭבּ ᶵεOBC BMS
DC/DC Ὥᵸ ίכּ CAN/LINỞ ζ ֹזּ
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⁴ἨICσẉ ᶸẢᾐᴿεו ᶁҒ⁴ἨԆᴺở

48

σ22ẈҧΎᶹḱ⁴ἨIC Ԇᴺ ₆IPOεỡѬ▄ᶇ ẉ ḽ σ22ẈҧΎ⁴ἨICẉ ҅ Ᵽ

1.3

ü 2022ẉҨ‎ι₩ὉIC ў ‎ז ║ⱲῼιIPO ▓ ᾠ ιḅὂṉỉ דט ᶺԇᴻѮטᾗᵻIPOּך ψ2024ẉҨ‎ιᶂח Ὰɒᶂѻ
‍ɓι ҺɒẊ Ԉ‍ɓ ὝṀớᾰҭ ֧ᴶιẶ ᶽẊז ᾡ ╗ẙιד Ẋ Ṵᶋ 2024ẉҨ‎ιộּׁש╠ ỉ ῢѨ῎◊
Ṹ ỉ ẦᵏẊ ᾯᵀẑẆιἅҪ ѭᾺᾤ їι₩ὉICט ў⁪ṕῶῺḫאồ Ҹק

ѕṳԆᴺ ᾩ ẉ ҅ זԆᴺѝײַ  ֘

і╤ 2022ẉ3ῴ
і╤ ḮṵὉҨ3.6қӺ ῶ ᾠ ᶨ
Ἡ100%  ιᵃῊҨ5005єӺᾠ і╤

Ὑῶ￼і╤ ӎ30%׆  

ᶨ ἩѮ ҡּ҆כ  ט  כּ
ίֺ Ɑ￼₩ὉᾭḔ█ᵀIC

і╤ Ѯ ҡּ҆כ◊ ת IC

Ḓכֳּ 2022ẉ8ῴ
ḒҨҚ↓ṳ2.4қӺכֳּ   ΆẪ

ᴨệ₰ֳ 60%￼  
₰ֳ ғᵝ₩ὉIC

ῢѨ῎◊ 2023ẉ3ῴ
ῢѨ῎◊ḮṵҨ2.5қӺᾠ ֞ ֳ 38.87%

 
⁄Ọғᵝѭּכ ίֺ MCU

ọ῏ỉ 2023ẉ6ῴ
ọ῏ỉא ΆẪᾠ ט ỉ60.14%  ιẊ

ί ט ỉ

ט ỉғᵝѭ ᵇΰ Ḳּכ Ṫў
ᴣḠ ∩ ᴣᾺ ◊ Ὸחᵸᴣ
ד ᶟ￼ּכ  ᴣט ҽỵᵸ

Ɑ

ộּׁש╠ 2023ẉ6ῴ

ộּׁש╠ḮṵҨᴧ Ұᴣᾟҥא ΆẪᾠ ֳ
ỉ95.6587% Ұψ2024ẉ2ῴ҇₭Ά⁮

ᾯιὉҨᴧ ᴵ ᴣᾟҥא ΆẪᾠ ֳ
ỉ100%  ι‰￼ԇᴻԅ  ӐҮѭ10.6

қӺ

ֳ ỉғᵝѭ ẙ Ӊו −כּ
ᴣת ᾦꞌ Ḹẙּכ◊ ת

Ɑ

ỉ 2024ẉ6ῴ
ỉԇᵓὉҨא ΆẪᾠ і╤ ₵Ợỉּכ

Ḓᵀ 79.31%￼ Ұιᾠ ḾҮ6.83қӺ

Ѯ ғᵝѭ ҽỵᵸ ⱭιṰẻἄ
Ầԋ /╙כּ ớ ṉᵙ

ѕᶽўח

ῢѨ῎◊ 2024ẉ10ῴ
ῢѨ῎◊ԇᵓὉᴧ Ұ ᴵ ᴣᾟҥא

Ҁ῏֗ Ἡ100%  

῏֗ ἩѮ ҡ҆ῂ Ӽּכ Ɑ
כӼּזּ Ɑ ∩ ◊כּ ת Ɑ
AC/DCּכ◊ Ɑᵙᴃ Ɑ

Ṹ ỉ 2024ẉ11ῴ
֮Ҩᴧ Ұᴣᾟҥא ￼ΆẪ Ҁ▄ Ṵ

ỉ100% ҰẊ ᷿

Ѯ ӼICιDC-DC ᴙICι
AC-DCᴝ ᴦ ICιDC-DC״ᴙ
ICι ⱳ ᵠ ,ᾣICו ᵠIC

Ԇᴺᵃ Ғᵜ
2021ẈαҚӹβ 2022ẈαҚӹβ

ᾁ Ặ₣ֶ֛ ᾁ Ặ₣ֶ֛

῍ ỉ
FM/AMᾠᴧ Ɑ USB Ɑ ADC/DAC ῂ

ҽ Ɑ
3.15 0.83 3.05 0.65

Ἡ  DCDC 2.09 0.67

ὂṉỉ
MCUΆ⁮― ◊כּ ת Ɑ −כּ ת Ɑ

ט Ɑ ↔╙ҽỵᵸ
15.63 4.25 19.45 6.52

ῢ Ἡ DC-DC LDO ꞌᵸҭו 19.02 2.44 18.84 1.27

ỉ◊ Ұ
DCDC LDO Level Shifter   ט P-Gamma

ӿ ט Ɑ ╜ᴙ₅כּ ᶶӈ ╙/ ᴙӠἴ ồӼ
Ɑ Ӡἴ−כּ Ṝּכ◊ ת ᾣ

4.35 1.39

Ḓכּ
DC-DC SoC ֯ Ӽּכ ת Ɑ ᴅ Ӡἴכּ Ɑ

ᶺ Ӡἴכּ Ɑ
2.45 0.71

דט AC-DC Ɑ DC-DC Ɑ 2.43 0.56 2.05 0.31

Άרֳ
―Ῐ ט Ɑ ◊כּ ת Ɑ LEDῘ ט Ɑ

ίֺ ⱭᴣԎҤ
56.74 9.32

ΰ Ἡ
ồӼᾣ−כּ ת Ɑ ᶺᴭ ꞌוỗט֧ Ɑᵙ

ồӼᴃ Ɑ
2.26 0.71

◊ Ἡ
DC-DC ⱭѭѮιᵃῊ Ӡἴ Ɑ Ӽּכ ת Ɑ
LDO Ɑ LED ט Ɑ ט Ɑ PMU Ɑ

ᶶӈ Ɑ ᶺ ◊כּ֯ ת Ɑ
3.26 0.94 2.98 0.68

ḀἾ Ұ
Ὴ Ɑ ◊כּ ת Ɑ ҽỵᵸ Ɑ ṃ Ɑᵺᶽ

5.02 -10.96

ᾭ Ұ
ớ ᾭ₩█ᵀ ⱭιῘ Ѯί Ɑ ΰ Ҋ

ⱭѭѮ ғᵝ
8.4 0.8 8.95 1.13

ᾳ‎◊χwindι↓ּו ּ ᾳ‎◊χwindι↓ּו ּ
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1.4 ᴀḿӋσі╙ẓⱴẌ↑ε♆ה ╟ᴩ ח ₱Ồ ᶬ

Å ᵷҬѣᶽ♆הICᵙ♆הꞌᴁṀӌᴵҨ֫ѭו ָ ҇‖ ᵙῢ Ὴ￼א֧ Ḿ ΈιỞӌ ‗ᵙּוғṪ ѭ ᴅι ׁ ∂ᶭ ồ￼IGBT MOSFET Ṟ҈ῢ

ӌ ֯ Ӑѭּכ Ὥ כּ ίֺ￼⁄Ọ ҭιוꞌᴁṀӌẍ┌Ẕּ҈ז∩ ╦ Ḓכּ   ӡ Ṫί ᶋ῟ιԎѧṩѝ ℗ ᶇі╙ᴈ₦Ѧ῏ ε2021

Ẉᴈ₦ַ֪Ѭ35% 29%

Å ὯOmidaι2021ẉԅרᵙѧᶂוꞌᴁṀӌṴᶋ ָ֫ѭ462қ Ӻᵙ182қ Ӻι 2025ẈεԄⱢᵘѦᶁṳᶊ ῑῗַ֪ ָ548Қ ӹᵘ195Қ ӹεּ₦2021ג

Ẉᶵᴿᶬ ַ֪ῑῗ ָ5.92%ᵘ4.55%

Å ᴩ ҈Ὰ ◊ ў ῟↔ẙιὯἅҪ╜ ᶂԓוꞌᵸҭѮ іṴԇᴻ ᾠᴉѧᶂṴᶋ⅝ӕι 2019ẉ ״25.5%ώיּ 2023ẉ￼40.1%ιᶂԓᴔᵬҡ҇‖ ῢ

Ἡ ᶰ Ḿ Ӊ￼ᵝ ιᵇᶽוꞌMOSFET IGBT ᶟ״ ιᶂғקꞌᴣᶂԓᴔᵬ ᵀ ҅ Ῐד ώ״

ᾳ‎◊χTrendForceιѧᵬғў ι↓ּו ּ ᾯת

ᾳ‎◊χּכּדכḒἩ љẔּזι↓ּו ּ ᾯת

35%

29%

18%

10%

7% 1%

Ṫў

∩

╦ Ḓכּ

כּ

ԎҤ

ᾳ‎◊χOmidaιѧᵬғў ιiFinDι↓ּו ּ ᾯת

ᴀḿӋ♆ה ַ Ᵽ 2021ẈԄⱢה♆ᴀḿӋі╙ ₱ᴈ₦α%β 2019 -2023ẈᶁԒה♆ѕṳԆᴺ ᾁᴢᶁҒצ♆αҚӹε%β
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IGBT&MOSFET σה♆ᵷҬѢᶼᾭⱠ

Å IGBTᵘMOSᾴԄⱢה♆ᵷҬṳᶊַײѭ ᶬ Ύ╟ IGBTῗ ׁᴧṝῳồ￼וꞌᴁṀӌᵸҭιὯYOLEᾭὯῘ ι2023ẉԅרIGBT￼Ṵᶋ ₩ ѭ

71қ Ӻιᴩ ҈Ὰ ◊∩ Ὰ ◊ Ṫўίֺ ᶟ￼ ∂ᶽẄᶭזι 2026ẉԅרIGBTṴᶋ ₩Ṅ ֹ84қ Ӻ ѧᶂῗԅרῳᶽ￼

IGBTṴᶋι ᴉԅרIGBTṴᶋ ₩￼40%ι ֹ2025ẉѧᶂIGBTṴᶋ ₩Ṅ ֹ522қӺ

Å MOSFETσ2022ẉԅרMOSFET ўṴᶋ ₩Ṱᶭ 129.6қ Ӻι2023ẉᶭ 143қ Ӻι2019 -2023ẉ￼ẉᶎᶶᵀᶭ ꞌ ֹ17% ἅᶂ

MOSFETṴᶋ ₩ᵃ‾ᵒאі״ ι2019ẉѧᶂMOSFETṴᶋמ ₩ ѭ29.6қ ӺιᶈԅרṴᶋѧᴉ⅝ ѭ38.8%ι2023ẉ ᾭӪᶭ 51қ

Ӻι2019-2023ẉẉᶎᶶᵀᶭ ꞌ ֹ14.6%ιѧᶂᶈќּףṴᶋѧ￼ᴉ⅝Ṅ ℓώ״

1.4
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1.4 SiCו ѕ εấᵎה♆ᵷҬṳᶊᾚở ᶬ

Å ᵸҭיꞌᵸҭ￼ֳᾺṰּו ״‗ ℓ◗קѭ ᾳ￼ֳᾺι ѕҦקᵀⱶᴁṀӌε ק ק ζᶢ҈ ᾳі￼ᴪקṾ‎ᵸҭớ ￼ᾡᴪιṄἄѭוꞌᵸҭᵅ Ὰᶭ

Ṵᶋ љIGBT ⅝ιGaN￼ᴵίּכᴙ ᶀ ӉιẔּזᶋ῟ṕ ҈Ồӻ ᶡ Ṃ ѧӉᴙẔּזᶋ῟ψSiCớ Ҹ҈IGBTιӇἄ ᴣᴵ ớҠῶṮ SiCᵸҭѮ ҈זּ

RF ∩ Ṫўᵙ ◊

Å ὯWolfspeed ╜ιԄⱢSiCה♆ᵷҬ2022 2024 2026Ẉṳᶊ ⁴ Ѭ43 66ᴢ89Қ ӹι22ֹ26ẉῼ CAGR 19.9% ї▫ᵸҭּ҈זᾺ ◊ ṃ ӿҴ

Ґ ιᾺ ◊ ѭѮ ὸד ק ᵸҭ￼ ∂ ‗Ά ιᾺ ◊∩ Ṅἄѭῳᶽ￼Ẕּז ᶟι⸗ᾹἾ ⅝ҍ ‎ ṇ ᵄ ҲṰ ֮ᶈ῾‎ ᶚѧӔּז

SiC֫ ᵸҭἆ₩ᶒ Wolfspeed ιᾺ ◊∩ Ṅᴉ2026 ẉ ק ᵸҭṴᶋ52%ι 22ֹ26ẉῼ CAGR 30.2%ψԎӎRF Ṫўљ ◊Ṅָ֫ᴉὯ 33% 16%

Å 2023ẉ5ῴι ֞љᶾ Ӿ ᶾ ᵀ ӗ ᴃ ιᵃẉ6ῴιỴ│ᴁṀӌḮṵљѕḠӿּכἄ ᵀ Ҳўι‰Ố ᶂғ ק ẕᴔᵬἩ ῄ ἄⱦιᵸҭі

Ғᶈז ιᶂғ ק ғў ‎ז ᴧṝ

ᾳ‎◊χ ֞ι↓ּו ּ ᾳ‎◊χ Wolfspeed ι↓ּו ּ ᾯת

ԄⱢ צ ᵷҬṳᶊ ⁴αҚ ӹβצ צ Ẕה♆ᵷҬѭ ẓⱴᶊᾼ
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800Vẇᴵו SiC╔

ü800V ᴘẇᴵіSiCởѬֱ σ

Å ⱡӔּז Si- IGBT￼וꞌ₩ᶒᵃ‾ᴵҨӮֹ1000VҨі￼ ᴩּכᴙιӇ ᴙ￼ Si- IGBTᶈ800V ᴙẈᴶіҠⱡḕᶈכּ Ὣ ᾦ

ꞌӉ ӌ ᶽ￼ ♇ ḅ‛ זּ ק ι800Vּטכ∩ ￼ᾯ ᾦꞌṄệֹῘ ώ״

Å Ύ ᶹַײᾐ ᴓṴṔ800V ᴘẇᴵ ӠῊὰTaycanῗԅר ₲ ғ￼800V ᴙẈᴶ ᶚ ℅ᶹιḀ eκtron GT ҦIoniqא 5ᵙ

ҍ EV6 800V҃זּ ᴙẈᴶ ᶂԓ⅝ҍ ᵁַ ‖ ẍ∩ ṇ ᴧṵ҃ᾟὙ800V ᴙồӼ￼ ᶚἆẈᴶ

ᶂσ800VẇᴵҒᵜṳᶊү ≡

ᾳ‎◊χYOLEιᾺ  ι↓ּו ּ

ᶂσᾀἵ800V ᴘỒӻַײ ᶙ

Ṇ G9♪ҥIoniq 5

᷿ RS e-tron GT ꜛM9

1.4
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ᾳ‎◊χ800V ᴙ῾‎ι↓ּו ּ
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єḖἒ♆ה σẒḔἵ ᴝצε ₱ᵺῄ ҭᴴῙ

ᾳ‎◊χiFinDι↓ּו ּ ᾯת

1.4

¸ 3Q24וꞌ―ᶒԇᴻḫאỞ ᾠ98.7қӺιᵃ⅝ᶭ 12.8%ιע⅝ᶭ 2.8%ιḫאặ⅔ַ֜ 9.1қӺιᵃ⅝ᶭ 24.5%ιע⅝ᶭ 7.5% ―ᶒ

ԓ כῘιּ῎ק֫ ӿҴ ∂Ή ιѧӉᴙғᵝ ẕᵻῧι ᴙғᵝ ῼἨᴙιӇ Ґῼ ℓᾡᵱι῟↔ẙῶῺᵻ״

¸ 3Q24וꞌᴁṀӌ―ᶒỞẓḕ101.7қӺιע⅝ᶭ 4.2%ιẓḕᵕ ᶾᾭ124.7ᶾιע⅝ї◌0.1ᶾ ꞌ―ᶒṴᶋו ∂ᵻῧ ẙᾣ ιẓḕ

↨Ẉ ỉἷ״ιӇḕ ᵕ ừ֙ӠὙᾡᵱ מ

3Q19 -3Q24ה♆ῳᶑᴿ ᾁᴢᶬ 3Q19 -3Q24ה♆ῳᶑᴿ ẒḔαҚӹβᵘDOIαᶽβ3Q19 -3Q24ה♆ῳᶑᴿ ֶ֛ᴢᶬ
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Ɑ
ֺ

ῢᶄ
ֺ

Ṃ
╜

᾿ᶃֹ –ịṩ ∫ ᶂ02

ᾳ‎◊χѸῡΰẓι↓ּו ּ ᾯת
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2.1 ᾿ᶃҥṩԄⱢṳᶊ ₉ᶬ εᶁҒᴓᵫỒ ỴẮ

ü ԄⱢ᾿ᶃҥṩṳᶊ ⁴ ᶬ εѦᶁᶼ ү ἵ Ồ ỴẮ 2018 -2022 ẉԄⱢῢᶄҦṪṴᶋ ₩ҡ 736.05 Қ ӹᶭ 1,421.35 Қ ӹι
CAGRѭ17.88% 2022 ẉẕԅר ἄּכ ў ԄᵕῼớӉ ι2023 ẉῢᶄҦṪṴᶋ ₩ї 1,234.15 Қ ӹιᵃ⅝ї◌ 13.17% Ӈ ў
ᵅṄ ‎і ᵕῼιԅרῢᶄҦṪṴᶋ ₩ ṄỠᶶ ᶭ ỗιTechInsightsמ￼ ╜ι2023-2028 ẉ￼ẉᶎᶶᵀᶭ ꞌṄ ֹ 12.24%ψѦᶁᶽ
ῢᶄҦṪṴᶋ ᵩ ҡ2018ẉ￼319Қӹᶭ 2022ẉ￼771ҚӹιCAGRѭ18.5% ֡ẉ‎Ѧᶁᶼ ẉᶶᵀᶭ ꞌ ԅרẉᶶᵀᶭ ꞌιὊ
ῶ ᶽᴧṝ☺ד

ü ԄⱢ᾿ᶃҥṩ ѝ᷂ Ѧ◕ ᾭᾶεѦ ᶁ ӇṖᶼ ᶈ ἮԄᶽ ᴧ ẙᶽ Ἡ  Ҧồ ⸗♇￼ẽᵠїιҦṪ᷃ Ҳў￼ ҅Ҹמ
ῘιἈ῎ז῭ 2024Q2ιԅׁרҋᶽῢᶄҦṪᴔỞṳᴈ♆ 90% Ԏѧᴵ ⸗ ṗ ў ιṳᴈ♆ ֹ62%ι ѕῐ ⁪ כּ ѧ ᶂ
ԎҤׁҋᴔᵬ￼Ṵᴉꞌ

ᾳ‎◊χIC Insightsιѧᵬừἵ ι↓ּו ּ ᾳ‎◊χTrendforce ι↓ּו ּ

Ѧᶁᶼ ᾿ᶃҥṩṳᶊ ⁴αҚӹβ 2024Q2 ᾿ᶃҥṩ ѝ׀Ҋᴓᵫṳᴈ♆

ᾳ‎◊χ TechInsights ι↓ּו ּ

ԄⱢ᾿ᶃҥṩṳᶊ ⁴αҚ ӹβ

62.3%

11.5%

5.7%
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4.9%
10.3%
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2.1

ü ӽ ᾿ᶃֹ ṩ ᴦṜσҠ130nmָײַ 3nm ╪ײַ Ṫ ◗ ѭҦ ￼Ӿ Ṫ Άᵇι ׁṰ ◗ ֹ҃3nm ♇ιᴶ 2022ὸ֧҃҈כּ
N3Ṫ ιN3Ṫ ֫ѭN3 N3E N3Pᴝ N3Xⱱ ιҨ◑ јᵃ￼Ṵᶋ ∂ᵙẔּזᶋ῟ ֹ2025ẉιᴶ כּ ֮ὸ֧N2Ṫ ♇ ҇ῗҨוꞌ ₩
Ὁ ṃ ṧԄẪḕӴ ѭҦ ￼⸗ Ṫ Άᵇ ᶈ⸗ Ṫ ᶟι ׁᶽ ꞌICו￼ ᶈ90nmṪ Ҩі ғιᴏᶈ8וּ♇ ḽἆ῭ṇṑḽῢᶄғ

ғιӇῳӾ ￼BCDṪ Ṱ ◗ ֹ40nm ♇ιᴏᶈ12 ḽῢᶄғ ғ
ü ᶇֹ ṩ ᵂᾩεײ₉ַ ῶṯҠẇ ᴩѬ3D FinFET σ ᶋᾦẔῢӌ ι ￼ᶘ ꜛ ‗Ӕ ệᵄFinFETι ‖ּכ‖ѕ ע

ιљẈ ⅝ιᴵҨ῭Ḅᶊίֺ╙ ιҡ╙כּ￼ ώ ớ ᵙּכ◊ᾦꞌ GAAσ FInFET ￼ṑḽ ‎ ṇι Ɑᴪệ ‎
‎ ιFinFET ‟‗⃰ᶈ ὸᵇ‖ Nanosheet ᴵҨ ѭFinFETᵸҭ￼ ⱡ◗ᴪⱱ ιԎGAA⸗ớώӗ֧҃ ￼ ίֺ ד GAA
Ẹ҈FinFET ￼3Dⱱι◖‖ᴪἄ Ɑιᶘ  ‖ ᶤᴬι ‖ṏ ḫאḾ◊‖ ◖‖￼ᵺ ץ ҡẈ ᶚֹFinFETιԜֹNanosheet ι
ῳѮ ᴪקῗ ‖ᵙ◊‖ ◖‖￼ὶ јᾸ Ӥι ᶈѕ ѧ￼‖ӓ֫ṵӔệᴅӈ ￼ῶᾦ קệҨҸ╙כּט

ᴵ ⸗ṩ ╪ Ҡẇ ָFinFETԛָGAA╪צ ề

᾿ᶃҥṩֹ ╪ σҠ130nm ָ3nm εҠẇ ָGAA

ᾳ‎◊χᴁṀӌ ў ḻι↓ּו ּ ᾯתᾳ‎◊χᴁṀӌ ў ḻιԅ′ ⱭṪ ṷι↓ּו ּ ᾯת 59
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2.1 ᾿ᶃҥṩσԄⱢ ᶹAIזּ᷂ ₱εHPCᾶ Ἕחҥṩṳᶊᶬ

ü HPCṃởѬᴀḿӋі╙ ᶼṳᶊεᴵ ⸗ ≡2030Ẉṳᶊ ⁴ ָ4000Қ AIӐѭ ớ Ẕּז￼ԋ ιדט ἄẪҚṪΰוּ ᴣ
ᶽ₩ᶚ￼ᶶ ớјᾸᶭזιԎ ∂ṄᵒאὝᾭ ᶭ ιṄῘ ἾטᴁṀӌ Ɑ ∂ ᴶ כּ ֹ2030ẉιHPCἄѭ ᶽ ֫ṴᶋιῘ Ἶ
Ӿט ֺ ῢᶄҦṪ ∂

ü AI ○ Ὕ׳ѭ ӗ ֹ ἆῠ ᴶ כּ ֮҈2025ẉ ғN2ֺ ε2nmζ ⱭιN2Ṫ Ṅᶈ24ẉѕḗẙ Ԅ ғ ⅎιẊ҈2025ẉ Ԅᶽἥ
ғψớוּ ᶭẶᶚN2PᵙּכᴙᶭẶᶚN2XṄ҈2026ẉ ќψA16Ӿ ֺ Ṅ҈2026ẉїᴁẉὸ֧ιẊ҈ 2027~2028 ẉ ғA14ε1.4nmζ
Ɑψѕῐᵃ‾ 2025ẉ ғ2nm Ɑι2027ẉ ғ1.4nm Ɑψ ⸗ṉֱ ᶈ2024ẉїᴁẉ ғIntel 18A ι2027ẉׁẦᴧ֧Intel 14A

2030ẈԄⱢᴀḿӋṳᶊ ⁴αἸẇᴵ֪β ᴵ ⸗ֹ ׳

ᾳ‎◊χּכḒṪ ќּףι↓ּו ּ ᾯת
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2.1 24Q3᾿ᶃҥṩҭ―σ12Ḽҭ― Ѧῑ ε8Ḽҭ―ּגḽ Ḧ

ü —Ὂ ῀ᵚ σ
ü 12 Ḽα28/40nm βσ ₱ ╤εҭ― Ѧῑ ệ ҈ΰ ἐ  ӡ ∩ ⱶ Ẕּז￼ ∂ᵻ״ι2024ẉѕḗẙԅר

28/40nm ֺ ҦṪғ ꞌὙזַּ ḧᶈ90%Ҩіι28nmֺ ᶺᾭẔּז◑ ιҦṪҮ⁪ỉ ι 40nmӗ Ẉ ιҮ⁪ᶢ ὙẈ
2024ẉᵺḗẙ 28nmҦṪᶎҮҠῶ1%-2%і

ü 12 Ḽα55/90nm βσҒ ֶⱴ♆ ᶬεҭ―ѕ ᶱṴᶋד╤SK҈יּ ιקᴪצּ ֫CISҦṪғ ╙ᵇѧᶂᶽ ῢᶄᴔιӔệᴂ ￼
55nm ῢᵀ￼90nm Q2 ◑א֧ ừ֙ι ṄὙ ֹ2024ẉẕ Ѯ ẽᵠṪ ѭCISᴝ DDICι2024ẉѕḗẙֹᵺḗẙі ᴔᵬṄӾ
ᵅ ḾẔֺ ҦṪҮ⁪ι Ẅẙᶈ5%-10%ṫᴸιҡ Ṿטі ֺ ᶎҮṇẄі Ӈ2025ẉ ḗẙ ι Ү⁪Ṅ₿ ιѮ ᴝ
ᵼץὐχ1ζẸׁ ҮѮ ᴩ ‗ᶚӗẔ ẽᵠι ῼ‎ ∂≡ῶ῎Ῐᶭ ιṎԎῗἐ LCD DDIC ∂јᶭᴦ ψ2ζғ ӗẔΆ ι
55nmỞӌӗẔṄὙ ᶭזιḅѧ ᶂ ҠᶈᶽדἛғ55nmғ ι 90nmΆ ιᴶ ῢᶄᴔḅ כּ ד ғכּ Ҡῶ ᴵӗ ᴅιᵼ℅

ֹ2025ẉ ḗẙιі ֺ ғ ắ￼ừ֙Ṅệֹ
ü 8 Ḽ᾿ᶃσҭ― ᾐᵒ ₡ εҒ ֶⱴ♆ҟΊ Ḧ 8 ḽẔּזᴩֹḅ2024ẉӌ ҆ ѧιᶽṑḽDDICї▫ᴔᵬҡ2024ẉ ḗẙ ώ
ׁἾ ιҨᴣ₩Ὁ Ɑᵻ ẓḕ ᵼ ẽᵠιᶈ2024ẉіᴁẉᾯӌғ ꞌזַּ ░Ἶ״ ׁ8 ḽῢᶄҦṪҮ⁪Ṱ₿ ιӇᶵ Ӑᶺᾭט
ѭώׁїᴁẉ ∂ι ṄḾ2024ẉїᴁẉҦṪ ᴅᾭ ғּו ḧẽᵠιᵼ℅їᴁẉ8 ḽῢᶄҦṪҮ⁪јԏᶵі ‍ҭ

ᾳ‎◊χ ΰᵛ ι↓ּו ּ

᾿ᶃṐḼ D/R Range 24Q2 24Q3αEβ 24Q4αFβ 24Q4 VS 24Q3 ᴩצα$β

12ḽ

28nm Typical $3480.0 $3550.0 $3600.0 50.0

40nm Typical $2650.0 $2650.0 $2650.0 0.0

90nm Typical $1425.0 $1450.0 $1475.0 25.0

8ḽ
150nm Typical $355.0 $355.0 $355.0 0.0

350nm Typical $230.0 $230.0 $230.0 0.0
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ᴵ ⸗σAI ○ᴅ ҙεӽ ṩ ᶼẃ ӽ

ü ᴵ ⸗ӏѬAI ○ҥṩַײᴅ ҙεӽ ṩ ᶼẃ ӽ ҥṩṩ׀אָ ѭ ֺ ἭN3Ḳ῀μN2פ μNanoFlexμA16μ כּ μCFETιӾ Ṃ  / ὐSoWץ
3DFabric / SoIC (&Hybrid bonding) / CoWoS/ InFo

ü 3nm ֹ σN3ε3nm ζṪ Ἡ  ᶺיּ֯ ᴪӌ ἄιץὐᶢ N3εᴡᵄN3Bζ Ӊἄ ￼Ḵ—N3E ԏῶᶭẶớ ᵙ ⱭḸẙ￼N3PҨᴣԏῶ῭ כּ
ᴙḳṮ￼N3X N3E ᴞẉ ᵺḗ Ԅ ғι ҈Ҟẉїᴁẉ֝ᶵ ғ￼N3Pι ꞌ ὶא N3E N3Pᶈᾦ҈יּ ו εPPAζ Ҹầιᶽᶺᾭ῭א
3nmғᵝ Ṅ N3Pֺזּ Ἡ 

ü 2nm ֹ σN2ε2nm ζἩ ẦᴧℓԄ⃰ Ẋᴨệ Ḅ ṝ N2Ἡ  ҃זּ ԇᴻ Ҧ Ɑῢӌ Ἡ ιᶈớ ᵙו Ά ḫ҃אԅ ♇￼ ℓ ׁ
2 Ἡ  ṝ ַι Ɑ Ὥ א ֹ ‰90% Ὥἄ ꞌѼ 80%ι 2025ẉ ғ

ü ℅ҨᶹιA16 Ἡ ṄӔּזї Ҧ ⱭἩ  ᵀ כּ εSuper Power Rail ζ‟‗ι 2026 ẉїᴁẉ ғ ₭Һ јᵃṵזּ ιᴶ כּ ѭ ῗ
ᾦ εHPCζғᵝ￼ῳӓ ֘Ά⁮ ҈N2P ֺ ιӔּז כּ ￼A16 ᶈ ᵃVddεṪӐּכᴙζїι ẙᶭ10%~8זιᶈ ᵃ ẙїιו
Ӊ15~20%ι ⱭḸẙώ״ 1.10X

N3E PPAαј N5 v1.0 ḽ₦β

ἆῠσ N3P(ᴟ σN3E) N3X(ᴟ : N3P)

ẘσ +5%εᶈ ᵃ◖ּכїζ +5%εᶈ1.2Ҵּכᴙї￼ῳᶽ ꞌζ

ה σ -5~ -10%εᶈ ᵃ ẙїζ 3.5Ӥ◖ּכ

○ḷẘσ 1.04Ӥ 1.04Ӥ

N2 PPAαּגḽ҇N3E V1.0β

הᵂגּ іַײ ẘὝ׳σ 10~15%

ᵂגּ ẘіַהײ ӈσ 25~30%

○ḷẘσ > 1.15Ӥ

2.1

ᾳ‎◊χᴶ ḥכּ ιᶃ♄ ד ι↓ּו ּ ᾳ‎◊χᴶ ḥכּ ιᶃ♄ ד ι↓ּו ּ
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ᴵ ⸗σQ3ᴄḖֶ֛ ֲᴖᴶᾚ εAIᵘӽ ṁ ₱ἵ ẵכ

ü Q3ѝ Ῑ ֜ ᾠѭᾺᴶṳ7596.9қӺιqoq+12.8% ιyoy+39.0% ιҨ Ӻ ᾭι ᾠ235қ Ӻι ֧ὝẬі ε224-232қ Ӻζι
qoq+12.9% ιyoy+36.0% ψↄַꞌѭ57.8%ι ֧ὝẬі ε53.5%-55.5%ζψ ўַ ꞌѭ 47.5%ιqoq+5pcts ιyoy+5.8pcts ι ֧ὝẬ
і ε42.5%-44.5%ζ

ü Q4ѝ ἷẫσԇᴻὝẬQ4 ᾠѭ261-269қ ӺιѧӪѭ265қ Ӻ ↄַꞌѭ57%-59%ιѧӪѭ58%

ü AI ₱ᵘӽ ṁ ἷẫσᴶ כּ ḭἋḾAI ԋ ∂ ẂẶלιԇᴻ 2024ẉAIᶴתᵸṾ‎￼ᾠԄṄᵃ⅝ᶭ 3ӤҨіιᴉỞᾠԄ֡ײѦ︣
֫♇ψԇᴻ ῾‎5ẉԓӾ Ṃ ўחᶭ ҈ԇᴻẈᶎι2024ẉӾ Ṃ ᾠԄᴉ⅝ Ѧӈᾭ︣֫⅝ιↄַꞌ ℓώ״Ӈ῾ ֹẈᶎ↨Ẉ

ᾳ‎◊χiFinDι↓ּו ּ ᾯת ᾳ‎◊χTSMCḥ ι↓ּו ּ ᾯת

2021 -2024Ḗẘ ᾁαҚᴵṲβᴢᶬ ᴵ ⸗2021~2024 Ḗẘ₨ֶ♆

2.1
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ᴵ ⸗σHPCѝזᴈ₦ ᴀε3/5nm ὓ♆ח ╤

ü ӽ ֹ ᴈ₦ Ẉ εHPCᴈ₦51%׳ Ἰ▓ֹ σ3nmֺ ᴉ ѕḗẙῢᶄᾠԄ20%ι 5nmᵙ7nmֺ ָ֫ᴉ32%ᵙ17%ι7nmᴣҨї￼Ӿ ֺ ᴉῢ
ᶄᾠԄ￼69%ψἸ▓ẓⱴ ᶞσ ớ εHPCζQ3ᾠԄע⅝ᶭ11%זιᴉỞᾠԄ￼51%ψΰ ἐ Q3ᾠԄע⅝ᶭ16%זιᴉỞᾠԄ￼34%ψⱶ Q3ᾠ
Ԅע⅝ᶭ 35%ιᴉỞᾠԄ￼7% ∩ Q3ᾠԄע⅝ᶭ6%זιᴉỞᾠԄ￼5% ψDCEẈᴶQ3ᾠԄע⅝֟Ṉ19%

ü ╤♆ח εAI ₱ ỂᶬҒ ὯDigiTimesἵ ιᴶ 4/5nm￼כּ Ṫ ᶈ2023ẉẕ￼ғ ꞌזַּ ׁṰ 90%ιԎѧ3 ѭẔḾᴿᴔᵬ ז∂ Ἓ
ғιғ ᶈ￼95%ι2024ẉִῴғאֹ״ꞌҡ2023ẉẕ￼75%Ἶזַּ ֹ10єⱭῢᶄ

ü ἆṬ᷂ ḿԃ3nm ε ҭỡṃᵎח ὯITѳḲ╦Ụιԅרѓᶽ Ἡṭ᷃ε Ҽ AMD ⸗ṉ ᴧ ‛ᴣ ₵ζṄ ṀԄᴶ  3nmכּ
ֺ ιӕḅ 8Gen 4 ᴧ ᶾ 9400 ᴣ ‛A18 M4 ֯ Ṅ N3Ḳ῀ἔזּ ιԎѧᶢ҈N3EṪ ￼ 8Gen4ṰꞌӾẦḊ Үι і Ҧ
ἵҮ☼ᶭ 25%ι Ṅ 250 Ӻ

2024ẈQ3ᴵ ⸗ ᾁᴈ₦αἸẇᴵ֪β 2024ẈQ3ᴵ ⸗ ᾁᴈ₦αἸֹ ֪β 2024Ẉ єḖẘᴵ ⸗і╙ẓⱴ♩₦ᶬ

2.1

51%
34%

7%

5% 1% 2%

ớ

ΰ ἐ 

ⱶ

∩

ᾭ ╦ Ḓכּ

ԎҤ

20%

32%
17%

8%

0%
7%

4%

4%
1% 2% 4% 1%

3nm

5nm

7nm

16nm

20nm

28nm

40/45nm

65nm

90nm

0.11/0.13um

0.15/0.18um

0.25umᴣҨі

ᾳ‎◊χTSMCḥ ι↓ּו ּ ᾯת
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Ѧ ᶁ σᾁԃֲᴖᴶᾚ ε ᵘASP♩₦ᾶ♆ח ᾂᵰ

ü ѝ ֘σ24Q3ᾠԄ21.7қ Ӻιᵃ⅝+34%/ 14.2%ι+⅝ע ᵀὝẬε13+⅝ע -15%ζιᾠԄֳᴗᴷᾺ ιѮ 12 ḽғᵝᴉ⅝ώ״ ғᵝ ᵀҸקι

ᵃῊғ Ἅ״ꞌіזַּ ψↄַꞌ20.5%ιּצ ὝẬε18-20%ζψ

ü Ғ ֶⱴ♆σ24Q3ἱᵀ8 ḽῢᶄ֧ ѭ212.2єⱭιᵃ⅝+38%/ 0.5%ψғ+⅝ע /ꞌѭ90.4%ιᵃ⅝+13.3pctsזַּ 5.2pcts+⅝ע

ü 24Q4ἷẫσᵺḗẙѭҽ ▀ḗιӇ֧ ῾ᴩᶿᶽẽᵠιԇᴻ ᾣ3єⱭ/ῴ￼ғ ιᾺғ Ṁ ᾯӌ ї◌ψᵃῊԇᴻṄ⅝עꞌט ғᵝ ᵀ

Ҹקώ״ASPι ᾠԄצּ⅝עῶᶭ ψԇᴻὝẬ24Q4ᾠԄע⅝ᶭ2%-0%זιↄַꞌὝẬ18%-20%ιӠὙ ḧ

2.1

2021 -2024Ѧ ᶁ Ḗẘᾁԃᴢᶬ 2021 -2024Ḗẘ ᵨ₨ֶ♆
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ᵩↄַꞌ

ᾳ‎◊χѧ ᶂ ḥ ιiFinD, ↓ּו ּ ᾯת
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ᴁ Ԇᴺσ ᾁᵘ₨ֶ♆ꜝ ἷẫε24Q4 ᵘASP♩₦ᶬ♆ח

ü ѝ ֘σ24Q3ᾠԄ5.263қ Ӻιᵃ⅝-7.4%/10%+⅝עι ὝẬі ε5-5.2қ ӺζιԎѧ8 ḽῢᶄᾠԄ2.63қ Ӻιᵃ⅝-11.9%/ע

⅝+7.1%ι12 ḽῢᶄᾠԄ2.63қ Ӻιᵃ⅝-2.5%/12.9%+⅝עψↄַꞌ12.2%ι ὝẬі ε10-12%ζ

ü Q4ѝ ἷẫχ24Q4 ᾠԄ5.3-5.4қ ӺιѧӪᵃ⅝+17.6%/ /1.65%ψↄַꞌ11-13%ιѧӪᵃ⅝+8%+⅝ע 0.2pct-⅝ע

ü Ғ Ғ ֶⱴ♆јASPἷẫσῂ ҇‍ғ ấ Ὑ Ὗ ֮ấ ι ᴿṪ Ẉᴶ ғᴣṪוּ ṄᶈҞẉẉẕֹ῎ẉẉִԅ

ẦψԇᴻὝẬ24Q4 8 ḽғ ғ ꞌῶἍỠᶶιҮ⁪ҠἨᴙψ12זַּ ḽẈᴶḅBCD CIS ∂Ὑ ẶלψASP ṇẄᶶ⅝ע

2.1

ᴁ Ԇᴺ2019 єḖẘ׀2024- ᾁᴢᶬ ♆ 2022 -2024ᴄḖẘ₨ֶ♆
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ↄַꞌ
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ü ᾁ ῶαἸẓⱴβσ╦ ӠὙᶭ⅝עחḒўכּ ιѮ ᴩ ◊כּ҈ ת ᶟ￼ᶶ ᵙ ∂￼ώ״ ҡἩ  ♇‎ ι ѕḗẙᴂ ᴁṀӌᶈ55nmᴣ65nmṪ ♇

ḫ33.5%א￼ᵃ⅝ᶭ ιѮ ệ ҈ԎҤּכ◊ ￼ғᵝת ∂ᶭז

ü ᾁ ῶαἸἆῠ βσԇᴻ ⱭἩ  ♇ 3168Ƥp65nmιѮ ғᵝҨᶽ҈3168ƤpѭѮ 55nmᴣ65nm 90nmᴣ95nm 3144Ƥpᴣ3146Ƥp3148Ƥpᴣ

314;Ƥp3158ƤpҨᴣᶽ҈3168Ƥpᶈ24Q3Ѯ ўחᾠԄѧ￼ᴉ⅝ָ֫ѭ22.2%ι18.8%ι13.0%ι7.2%ι0.8%ᴣ38.0% Ԏѧ55nmᴣ65nmֺἄ￼ᾠԄҡ2020ẉ￼

0.7%ᶭ 2024ẉѕḗẙ￼22.2%ιѮ ᶭ￼חꞌᵸҭўו҈יּ ṝῺ῾‎ι ᴂ ῂ εѓᴔι12ḽᴔζ￼◑ғҨᴣᴂ ֺ εѻᴔι12ḽᴔζ￼Ἦғιԇᴻ

ὟἩ  ♇֮֫￼ᾠԄ ‗ṄҺ ℓ ᾯ

ü σᴂ♆ח 8 ḽ ◑ꞌט ι12 ḽғ ώ״ ᴂ 2024Q3 ꞌѭ105.3%ט Ԏѧ8 ḽ 17.7%ψ12ז5.4%ιᵃ⅝ᶭזᶭ⅝עꞌѭ113%ιט ḽ ꞌѭט

98.5%ιע⅝ᶭ9.2%זιᵃ⅝ᶭ20.1%ז Ẹׁѕẚ8 ḽᴔᵙ ẚ12 ḽᴔ￼ғ ꞌṰὶזַּ ◑ ι⃰ᶈ ҇ẚ 12 ḽᴔ￼ấ ιẊ ֮ᶈ2024ẉẕấἄẊẦ

Ḋ ғוּ

2.1 ᴁ Ԇᴺσѝ ᾭ︢ε ₱ᾂᵰῑῗṽחҭ―ᵺ׳

ᴁ ᴀḿӋ ᾁ ῶαἸẓⱴβ ᴁ ᴀḿӋ ᾁ ῶαἸἆῠ β ᴁ ᴀḿӋҒ ֶⱴ♆αἎᴿ8 Ḽ/ѓ○β
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╦ Ḓכּ Ṫўᵙ∩ Ḓכּ ӡ
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ᾳ‎◊χᴂ ḣדḥ ιiFinD, ↓ּו ּ ᾯת
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05
ᴁ ᴀḿӋᴴ₦Ԇᴺі╙ẓⱴ ᶞἛ֪

40%

36%

16%

9% 0%

ꞌᵸҭו ῏᷂ớḕӴᵸ

₩Ὁљּכ◊ ת љṃ

ᴁ ᴀḿӋ23Ẉі╙ẓⱴἛ֪

27%

27%

25%

12%

10%

ΰ ἐ  כּ љẈ―

╦ Ḓכּ Ҋ љᴵ Ἂ

Ѧ ᶁ 23Ẉі╙ẓⱴἛ֪

85%

6%
6% 2%

DDIC CIS PMIC MCU

᾿ᴿ ở23Ẉі╙ẓⱴἛ֪

48%

23%

13%

16%

ӡ ╦ כּ ԎҤ

ᴁ⸗ḑ24Q1і╙ẓⱴἛ֪ ― 23Ẉі╙ẓⱴἛ֪ở23Ẉі╙ẓⱴἛ֪

47%

29%

24%

ᶟ Ṫί ᶟ ╦ ᶟ

46%

18%

18%

5%

4%10%

ΰ ἐ  ӡ ⱶ
∩ ѦҚPC ԎҤ

2.1

ᾳ‎◊χiFinDι ᴈιwindιseekingalpha ι↓ּו ּ ᾯת
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2.2 ᴀḿӋ ᶴσ ᴬ ᶴᵽ ╗εᶁҒᵄ ᴴῙ

ᾳ‎◊χῄ ᴁṀӌֺ ᴃҺιWindι↓ּו ּ

70

ᾳ‎◊χBloomberg ι↓ּו ּ

ü 2023ẈԄⱢᴀḿӋ ᶴ₉ԃі ᵔῙεӆѦᶁᶼ ṳᶊ ᶬם Ὧῄ ᴁṀӌֺ ᴃҺᾭὯι2023ẈԄⱢṳᶊ 1063Қ ӹεᵂ₦і╡

1.3%εӆѦᶁᶼ ṳᶊ 366Қ ӹεᵂ₦ᶬ 29.5%εᴈԄⱢṳᶊ34.4%

ü 23H2-24H1ѧᶂᶽ ᴔᵬᶽדᵾ ᴭ ᶵιᶈ֡ᶽ ᷃ ᶵᴔᵬᾠԄᴉ⅝ᶎ 40%ι24H2ẦḊᶽ Ṵᶋᴉ⅝ע ιἅҪ ѭ ᴦῑ￼ῗ ᴬ

ᶴᵽ ӻ֪εᵄ Ғ ᶉῑῗἝחᶁҒ ᶴ ₱ᶬ

ԄⱢᴢѦᶁᶼ ᴀḿӋ ᶴṳᶊ ⁴αױҚ ӹβ ─ᶸ ᷂ ᶴᴓѦᶁᶼ ᶉשᾁԃαҚ ӹβ
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2.2 ᶁҒ῎ҥҟѬѭ ở ề

ᾳ‎◊χ↓ּו ּ ᾯתεᶂғקꞌὟіṴԇᴻ2022ẉᾠԄӌ љGartnerṴᶋ ᾭὯӂ ζ

71

ᾳ‎◊χ Gartner ι↓ּו ּ

ᴁ
Ṁ
ӌ
ׁ

ᶵ

ӿ־

≈

ẇ│־

♬ᶴת

►│

╜₅╜

ӿ־

╥ Ῐẽ

CVD

PVD

ԎҤ

־

ҟ ־

Ἓᾫק

♀

▐║

ECD

CMP

ẇ│ᴞ

Ḓ├Ԅ

202қ

42қ

50қ

125қ

102қ

9қ

12қ

50қ

9қ

29қ

9қ

33қ

23қ

123қ

147қ

ᶁ

Ғ

צ

♆

ḿԃ ᾄ ו ẇ Ὕ׳

≡
‭≡

│
ᾶẼ Ω

ֽ ╒∑CMPᶳⱣ

≡⸗ḑ
Ѧ ≡

╟Ỉ
ἣ ἆ
ᾛᴁֲק

ѦỈԆᴺ
ᾛᴁֲק

שּׂ ѕ─
ἆ

╟Ỉ
ᾛᴁֲק

ᴁ─╒
ᾛᴁֲק
שּׂ ѕ─

ὯGartnerᾭὯι֫ᵝ ‎ ι 2023ẉ Ω Ẇ←ֽ ≡‭≡

ᶴָ֫ᴉᴁṀӌ ᶵṴᶋҮӪ ￼22.0% 21.7%ᵙ11.8%ιԏῶ ￼ҮӪ

ιẸׁᶂғקꞌҒᶴ҈ Ӊ↨Ẉ ἅҪ Ḅ ԋіṴԇᴻ￼ ῼἄ ớ

2023ẈαEβԄⱢᴀḿӋ ᶴṳᶊ αҚ ӹβ

ᴀḿӋ ᶴᶁҒצ♆Έ
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2.2 ᶁҒ῎ҥҟѬѭ ở ề

72

ᾳ‎◊χ Gartnerιᴿԇᴻḥ ι↓ּו ּ

Ӿֽ
│ Ω Ẇ← ╜← ᶳⱣ

ḑ↕ԃ
≡/

ᾶẼ PECVD PVD LPCVD ALD EPI ḿӋֽ Ҟ ֽ Ẇ←ᴝ ╒∑ ⸗ CMP /צ / RTP ‭≡

ԄⱢṳᶊ
αҚ ӹβ

212 45 84 53 15.5 31 18 133 109 10 53 10 31 10 13 25.5 130

AMAT ʮ ʮ ʮ ʮ ʮ ʮ ʮ ʮ ʮ ʮ ʮ

Lam ʮ ʮ ʮ ʮ ʮ ʮ ʮ ʮ

TEL ʮ ʮ ʮ ʮ ʮ ʮ ʮ

ASML ʮ ʮ

ASMi ʮ ʮ ʮ ʮ

KLA ʮ ʮ ʮ ʮ

ᶁҒ―Ṕ

ᾛᴁֲק ʮ ʮ ʮ ʮ ʮ ʮ ʮ ʮ ʮ ʮ ʮ

ѦỈԆᴺ Ầᴧ ʮ ʮ ʮ ʮ ʮ Ầᴧ

שּׂ ѕ─ ʮ Ầᴧ ʮ ʮ ʮ

ᴁ─╒ ʮ ʮ

ἣ ἆ ʮ ʮ

╟Ỉ ʮ ʮ

ἆ Ầᴧ ʮ Ầᴧ

≡⸗ḑ ʮ

ѓѝұѝ ʮ

Ѧ ≡ ʮ

Ỉḿ ʮ ʮ
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2.2 ᶴ Ҭσᶹᵜ ᶁҒצỒ Ѧאל

73

֫
ᴉᴁṀӌ ᶵ
Ṵᶋ⅝ӕ

ᾯӌᶂғ
ꞌק

ғᵝᶂғ
ꞌק

ᶂ Ѯ Ҳў ᶂԓѮ Ҳў

 ₄ 12% Ḿ Ӊ
ṝσҖ Ḹ Ferrotec

ṝσFerrotec Hana ᴶ▲Ὰ ᶂ

ṝσḹֳ Ḹ Ӿ ἘҿᾹ ѨּכḒ
ᴂҍΰ
ṝσ ַᴂ( ҭ) Ṫ Ұ( ҭ)

↔כּ 6% Ӊ Ṍ῾ᶂғק Advanced Energy MKS ↔כּ– ẍר￼Άᴂֳ(῁їר Ἡ)

כּ  ӌ 8% ѧ Ṍ῾ᶂғק
Җ Ḹ Brooks Automation Rorze ASML(

ғᴥṪ ᴶᵙ )

ḹֳ Ḹ Ὰ— ᵸҚ( ₄ἐ) і╤ẍṨε ₄
ἐζ Җҩ ί□)קט ) ᴂᴄ (ᴥṪ ᴶ)

↔ӌ/ ӌ/
9% ѧ Ṍ῾ᶂғק ’ Edwards Ebara MKS

ḹֳ Ḹ Ὰ Ẕ  ⃰Ṷ Ἡ Compart(єўᴠ
) ҩ ѧ ҩ

ҩᵸҩ 1% Ӊ Ṍ῾ᶂғק MKS Horiba
╙Άᴂֳ(῁ї￼ѓῐר ) єўҲў(ᾠ ￼
Compart System)

ӿḙ 8% Ӊ Ṍ῾ᶂғק Zeiss Cymer ASML
ҖᶂῺӿḙר Ἡῶ ԇᴻ ῒᶂ ḸӿḙἩ
 ῶ ԇᴻ

ᾳ‎◊χḹֳ Ḹὅ ῎ѿι ι↓ּו ּ

ᴀḿӋ ҬַײᶁҒצґᶇו Ѧ ᴁṀӌ ҭṴᶋ ѭ ᶵ￼50%ιῲҦ ẍ ẸׁᶂғᴔᵬṰ ᶈ ₄זṪҭᵙ ғᵝ

ѧꞌӾḫא ↔כּ ғᵝεḅṃ ζ◊כּ כּ  ӌ ғᵝεḅ ₄ἐζ ҩᵸҩ ғᵝεḅ╙ ζֱҠᶴ҈ᶂғ ⅎιỠҩּז

ḃӈᶁҒצ♆ᵜ ᶁҒԆᴺởײṽΎַאל

ᴾ ҬᶁҒצ♆ ֘
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ᴀḿӋῥᾔσ ᶵ♆ח ῑῗṽחῥᾔṳᶊ ᵺᶬ

ü ᴀḿӋῥᾔᾐӋ23Ẉᵂ₦і╡ε24Ẉῑῗ ᵺᶬ ⁞ὯSEMIι2023ẉԅרᴁṀӌ ᾳ ᵩ ҡ2022ẉֳї￼727қ Ӻ￼Ṵᶋ ẹї 8.2% 667қ ӺιѮ

ᵼѭ2023ẉᴁṀӌ ўὙ ֟Ṉ ꞌїזẓḕιῢᶄᴔַּ׆ Ṁ  ᾳ╦ ї Ԏѧιῢᶄֺ  ᾳ ᵩ ї 7% 415қ ӺιṂ  ᾳ ᵩ ї 10.1% 252

қ Ӻ ṝῺ24ẉι ῢᶄᴔ ꞌᶶט ιᴁṀӌ ᾳṴᶋῶῺ ᵻᶭ

ü ○ᾴҭө ᴈ₦῏ ᴀḿӋῥᾔε24Q2♩₦₆ײַ ε AIἝחԄⱢ ○ᶵ ⁞ὯSEMÏ͂ ї￼SMGᴧṵ￼ ῢᶄḗẙ֫‘ἵᵓι2024ẉ ҇ḗẙԅר ῢᶄ֧

ᶭ⅝ע 7.1%ι ֹ30.35қẈΆ ḽεMSIζιἠ ҃ ѕѦḗẙע⅝ї◌￼ ιӇᵃ⅝Ҡї◌8.9%מ ῢᶄṴᶋ￼ᶶ Ѯ ệ ҈ᾭὯѧỌᵙּוἄẪҚṪΰ

ғᵝ ԋ ∂￼Ặלᶭ ιּוἄẪҚṪΰ Ἡ ￼ ᴧṝι⸗ָῗChatGPT AIᶽ₩ᶚ￼῞ᴣιѼὸ҃טḾ ד Ɑᵙ ῢᶄ￼ ∂☼ᶭ

2.3

2019 -2023ԄⱢᴀḿӋῥᾔṳᶊ ⁴αᴄӇσױҚ ӹβ ԄⱢ ᾿ᶃḖẘ֦ ᴢ♩₦ᶬ αﬞѓẇᾛ Ḽβ
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ᾳ‎◊χSEMIι↓ּו ּ ᾯת
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Ԋ ṕӾֽ CMPצ ֽ ↕ԃ PVD CVDỴᾌ Ӿֽ ֽ

ᶼḣᴢ◕ ⸗ḑ₭Ӌᵘ ╟

ὖ ◌

CMPἏӾ ἏӾᶚ

ṝ ῥ
ᴦῥᾔ

╜←ֽ Ḙᵜצ

Ӿֽ ᷾ ־

׃

○

Ӿֽ

ü Ғѝ

ü Ѧ♩ ү

ü ᾫỈ

ü ӡ ḙ(Shin-Estu)ק

ü εSUMCOζ

ü ῢᶄרע

ü ќֳWacker Siltronic

ü ᾚῥ

ü ᾿Ⱨ⸗ῥ

ü ᴁ ἆ

ü ᴆᶼӾ⸗

ü ѕ─ᾚ

ü ѠҖẔקεTOK)

ü εDupont ζ

ü ὰῊ εJSRζ

ü →εDOWζ

ü ӊᴤקḙεSumitomo ζ

ü ╒╠Ӿ⸗

ü Ӿ⸗

ü ῄ ֥ⱱᴍֻ(Toppan)

ü ᶽῄ ᴍֻ(DNP)

ü ᶂ ṒԀᾹ(Photronics )

ü ӿ ἆ

ü ᴁ◕₭Ӌ

ü Ḣ₭Ӌ

ü ₇ṵ ἆ

ü ᴆᶼӾ⸗

ü Ѧ ◕₭

ü ’Ị ᵽεLindeζ

ü ṪεAir Productsק↔ ζ

ü ק ↔εAir Liquide ζ

ü ᶽ ῄ εTaiyo Nippon Sanso ζ

ü ῞ ԀᾹεPRAXAIRζ

ü Ỉצ

ü ᾿Ⱨ⸗ῥ

ü ѕ─ᾚ

ü ԋ ⸗ḑ

ü ṱᾹ᷀εBASFζ

ü Ṓ ṉεHoneywell ζ

ü εDupont ζ

ü ṪεAir Productsק↔ ζ

ü ԀεMerckζ

ü ԋѠקḙεKantoζ
ü ѧ⸗ḑ

ü ῑֿכᾚῥ

ü ֲוֹ

ü ᴁ ἆ

ü ῄ Ṟ

ü Ṓ ṉεHoneywell ζ

ü Ѡ εTosohζ

ü ῞ ԀᾹεPRAXAIRζ

ü ү

ü ḟ ἆ

ü ᴊᴈ⸗εCabotζ

ü →εDOWζ

ü ῄ ἄεHitachi Chemicalק ζ

ü ḹᶱ εFujimiζ

ü Thomas West

᾿ᶃֹ ṩ ∫ ᴢḽẓῥᾔ ᷂ᴓᵫ2.3

ᾳ‎◊χ↓ּו ּ ᾯת 76
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2.3 ᴀḿӋῥᾔσᶁҒ῎ҥṃᾴ Ῑѭ

ᾳ‎◊χ↓ּו ּ ᾯת

77

ᾳ‎◊χ Semiι↓ּו ּ ᾯת

ᴀ
ḿ
Ӌ
ῥ
ᾔ

○

⸗ḑ◕₭

Ӿὖ

Ӿֽ ῥᾔט

Ӿֽ

ῥ

CMPἏӾῥᾔ

֫ᵝ ‎ ι ○ ╜⸗ḑצḘᵜ Ӿὖ Ὂῶ ᶽ￼Ṵᶋ ιӾֽ Ӿὖ

ׁ Ὑ Ӊ￼ᶂғקꞌιἅҪ ḄҨі іṴԇᴻ￼ ῼἄ ớ
145Қ

54Қ

50Қ

29Қ

25Қ

25Қ

8Қ

⸗ḑ╜צᵜ

33Қ

2023ẈԄⱢᴀḿӋῥᾔṳᶊ αҚ ӹβ

ᴀḿӋῥᾔᶁҒצ♆Έ

ᾳ‎◊χ SEMIιѧᵬừἵ ι↓ּו ּ ᾯת
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ᴀḿӋῥᾔԆᴺѝז◌ᶂ2.3

78

᾿ᶃֹ ֪ῥᾔ

○ ⸗ḑ◕₭ Ӿֽ FPSἏӾῥᾔ ὖ⁴◌ Ḙᵜצ╜ ῥ ׀ Ӌ

ԄⱢṳᶊαҚ ӹβ 145 54 25 25 50 25 8 /

Ӡ ʫ ʫ
Sumco ʫ
Ὸỉ ʫ
JSR ʫ

₫ ʫ
ᴉᴇ◕ ʫ
ᶁҒ―Ṕ

Ғѝ ʫ

ᾫỈ ʫ

ᴁ◕₭Ӌ ʫ

Ḣ₭Ӌ ʫ

Ѧ ◕₭ ʫ

ᴁ ἆ ʫ

ᾚῥ ʫ ʫ

᾿Ⱨ⸗ῥ ʫ ʫ

ḟ ἆ ʫ ʫ

ү ʫ ʫ ʫ

Ӿ⸗ ʫ

╒╠Ӿ⸗ ʫ

Ỉצ ʫ

ѦṬ ʫ ʫ

ѧ⸗ḑ ʫ

ӿ ἆ ʫ ʫ ʫ

€ⱳ⸗ḑᾛ /

ᾳ‎◊χ SEMIιѧᵬừἵ ι↓ּו ּ ᾯת
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אָ
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᾿ᶃᴓ2.1

2 ᴀḿӋֹ Ғѝ

ᶴ2.2

ῥᾔ2.3

ṁ2.4
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ӽ ṁ ѢᶼᴦṜᾛᵆσᴄ ○ḷẘὝ׳+ᶹ ○ ở
ü AIᾩҥεӽ ṁ ởѬ ג Ԋײַ○ ἆῠ ᾛᵆאל ᴞ￼ᴧṝᴗ ѧιӾ Ṃ ⌐ ѣᶽΆᵇᴧṝχ

ü 1 ᴄ ○ṁ Ӌ ֞ṆεḷẘὝ׳ ҡҽ ￼Ậ ⁭‟Ṃ ιֹӥ ⱭṂ ιֹ῭Ӿ ￼WLCSPṂ ιᴅ Ɑ￼Ṃ ӌ ░֟ṇι

Ṃ Ḹẙώ״ ἆῠѭ ⱴ҇┌ Ғᵜ

ü 2 ᶹ ○ ở ҡҽ ￼ᴅ ⱭṂ ֹchiplet Ἡ ї￼2.5D/3DṂ ι ⱭṂ ἄẙ ℓώ״ ἆῠᾛᵆѭ ẓⱴ҇ ג Ғᵜ

2.4

ᾳ‎◊χ ᴁṀӌι2011 IEEE 13th Electronics Packaging Technology Conference ιanysilicon ιanandtech ιnexpcbιsemiengineering ι↓ּו ּ ᾯת

80

ẫ ‘῾

FCCSP

WLCSP
(Fan-in/Fan -

out)

SOC

SIP

Chiplet

ᶂσӽ ṁ ᴦṜѢᶼ ề
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ӽ ṁ ᴦṜᾛᵆ σ҉ ḷẘὝ2.4׳

ü ᴄ ○ṁ ҉ײַ ḷẘἵ Ὕ׳ ᶢ―Ṃ ￼I/OḸẙ Ẃṇ҈5Ѧ/mm2 ιpitchᶈᾭ︣Ѧum ָι FCῢᶄ Ṃ ѧmicro -bump ￼

pitchᴵ ṇ 10-20um ָι Hybrid Bondingזּ ֱᴵ ℓỉ 10umҨї

ᶂσ ○ṁ ḷẘ

I/
O
ḷ
ẘ
α

I/
O
₤

m
m

2
β

I/O αumβ
ᾳ‎◊χYoleι↓ּו ּ ᾯת
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ӽ ṁ ᴦṜᾛᵆ҆σᶹ ○ ở ὯṈḦỄ2.4

82

ü ὯṈḦỄχᶈҮ⁪јᴪῊι ἄּכ іᴵҨḳ ￼ῢӌ ᾭ ⅛18-24ѦῴӝҺᶭז ӤιᶳⱣᵷ ᶼ ₤ѢẈ ӣεᵂᾩҭ―і ѬѲ׀

ײַ ᴀτӆӂ ở⸗ ֹ ṩ ὓ ◓ⱣṐḼῴ ε ҥ ♆ ₉ᾄ

ü ḽ҇ᶼ ○εChiplet ἆῠῑ҇טᶼẃ ӈ ♆ὄ᷁αіᶂѦcost of chip defects βεᶈ ᵃ￼ ḸẙїιᴅѦ Ɑṑḽ ᶽι ꞌ

ӉιἅҪ ѭchiplet Ṅῗ῾‎CPU/GPU Ɑ￼ Ά⁮

ᶂσ5nm ṩ іїᵂ ○ở῞ḽ₦

ᾳ‎◊χDesign Automation Conference εDACζ2022ι↓ּו ּ

ᶂσּגᵂ ḷẘіᴄѥṆ ○ᵘᶼ ○ ♆ḽ₦
εṫχ100mm2 ἐ SOCιᴸχ800mm2 GPUζ

ᾳ‎◊χ דֳ Ἡḥ ι↓ּו ּ
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ג ○ѭ∫ἆῠ ềσCOWOSṁ +HBM Ḕӳ

ᾳ‎◊χwccftech ι↓ּו ּ ᾯת

Nvdia A100/H100 ’2.5Dᾛײַ

ü ג COWOSṁײַ○ +HBM ᾶḔṯ ởѬѭ∫ᾛ’

ü Nvdia ᾛ ιẸׁѮדғᵝH100 ᴵזּ ⸗CoWoSṁ ιH100 4nmֺזּ ιẊ ᶵῳ 80GB HBM3

ü AMD ᾛ ιMI300 AI ז ᴊ COWOS￼ᵅזּ ״ ⱱSOICΆ⁮ι 5nmזּ ⁄Ọι ᶵ҃Ԋ 128GB￼HBM3 Ɑ

ü HBM ײַ ṽḳ ו҂אל ᴉַײᾶḔⱭ ε COWOSṁ ᾴᾀ GPUјHBM ҉ ᶡ︠ײַ

2.4

ᾳ‎◊χHighYield ιAMDι↓ּו ּ

AMD MI300 ’3Dᾛײַ

83
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COWOSᴢԍ Үַײṁ ἆῠ ề2.4

ᶂσᴵ ⸗ⱴ҇Chiplet ἆῠַײє ṁ ṩ

ü InFOσᾢInterposer ιdie ὶᶈ

―іҊ ở῞ӈ ҉ ♆ӈ Ԏ

ѧInFO_LSIῗἱѧΆ⁮ιᶈ ―ѧԓ

ṧ҃ṕ ⁷ ᶺּ҈ז╦ ӡ

ιM1 Ultra ℅זּ Ά⁮

ü CoWoSσῑInterposer ιdieᶈ

interposer іҊ ιԜṂᶈ ―і

Interposer Ά⁮Ѽ֫ ᶢ ῶ ѣ

Ү ιᶺּ҈ז ד ⱭεNvdia

H100ζ

ü SoICσῢᶄ ᵀιׁ ᶤᴬι ᵅ

Ṃ ע ᶤᴬ 2021ẉᴧṵι

AMD MI300҈זּׁ ֯

ᾳ‎◊χTSMCιeetimesι↓ּו ּ ᾯת

84
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ѝṬַ᷂ײӽ ṁ ֒ᶴ2.4

85

ü ᴵ ⸗ᾴặ׀ ӽג ṁ ײַ ḽ ᷂ ᴯᶸѢᶼ᾿ᶃᴓṬ᷂Intel ᵘSamsung ґὕ֦҂ᴾ 2.5D/3Dײַ ᾛ’ Intel￼2.5DΆ⁮EMIB

ғ҈2017ẉι3DṂ Ά⁮Foveros ғ҈2019ẉψSamsung￼2.5DΆ⁮I-cube ғ҈2018ẉι3DΆ⁮X-cube ғ҈2020ẉ Ӈּ҈י

Ӿ ֺ ҦṪі￼ҸמιẸׁᴶ ἫίўԓѮכּ ד ⱭḭἋ

ᾳ‎◊χYoleι↓ּו ּ ᾯת
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HBM ṁ σєᶼᴜᴓַײἆῠ ề֪ₑ

üẸׁHBM￼Ѯ╙Ά⁮ѭMR -MUFε╤דᶱζᵙTC-NCFεѕῐ ӿζѣ ᶱҡHBM2EẦḊҡTC-NCF֬Ὥד╤ MR-MUFιᵼ
MUFΆ⁮ῶ῭Ӊ￼♬ ἰᵙ῭Ḅ￼ᾫ♬

üѣ Ἡ  ỂᶎῶTCB ∂ TC-NCF ὶӔּזTCB ᶤᴬιMR-MUFֱῗӔּזTC ᶤᴬᵙpre -bonding ιѳᵅԜ MUFᶪӼ
ᵙMass Reflow ѕᶽᴝᴔ￼Ἡ  Ể ṄṾ‎TCBṂ ￼ ∂ᶭ

2.4

ᶂσ─גᶰHBM2 -HBM4 ἆῠײַ ề

ᾳ‎◊χ SK Hynix 2023 Tech Seminar ᾳι↓ּו ּ



ּ ἵᵓ ọח * ῳᵅ ԁ ᶲ῎87

2.4 HBM ṁ σHB ᶉṃẢᵄεTCB ₱ἵ

87

Samsung 8ṕHBM2ײַ ᵘ12ṕHBM2 Micro bump ᵘHBַײṁ ṐḼḽ₦

ü ặ׀HBM ѭ∫ṩ ⱴTCB ᴘ ᴿḪ♪ ᵆᶣᴫ ׁῼ╤דᶱ`ṸῺẬԄṂ ᴜẙ῭ṇ￼█ᵀ ᵀεHBζῲҦTCBṪ ιӇ ῼJEDECᶁỗḕӴᴃ

ҺἆṄᾣḴHBM4ᶈ ẙΆ ￼‰֝ιḾ12Ṗ/16ṖHBM4￼ᴜẙ ֺҡі Ҧ￼720umᾣḴֹ775um Ὰ ѳї█ᵀ ᵀἩ ṀԄἆṄảᵅι

ῶ￼TCBṂא ᶵ ∂ῶῺᶈї ҦHBM4ῊҦὙ

ü TCB ᶴ ᷂ѬASMPTεẸׁTCB ẙᴵ◑ ї ҦHBM4 16Hi￼ ∂

ᾳ‎◊χJohn H. Lau Semiconductor Advanced Packaging ι↓ּו ּᾳ‎◊χstoragereview ι↓ּו ּ
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2.4 ӽ ṁ ᶴσ3DᶣᴫѬ–ị♩

ӽ ṁ ѭ ᶴ

üᶇHBM ᵘCOWOSṁ Ѧε҈ָתҽ Ṃ ￼ ᶵѮ ῶ ẙFCεּ҈זCOWע ιѮ ᴔᵬASMPTζ TCεּ҈זHBMᶤᴬᵙOSע ιѮ
ᴔᵬASMPTζ HBεּ҈זSOICι῾‎ᴵ HBMᶤᴬιѮ҈זּ ᴔᵬBESI EVGζψ

üῢᶄ Ṃ ע ᶭ₅҃ז╜ ᶵּז ιᶂғᴔᵬχ үι╤ᶹ ᷃χCamtekψ

üᵅ ╜ ע ᶭ҃ז╜ זּ  ιᶂғᴔᵬχ ṧ ἆιᴁṣ≡ὔι ῀ ι╤ᶹ ᷃ⱫỊє שּׁ┬

üṂ ᶵғў Ғᴩ ҈Ӿ Ṃ Ἓғχ ╟ỈεӾ Ṃ ╥ Ῐẽ ▐║ ζ ӿד Ἡε֮Ɑ ζ ỉ ε ֒ӿ־ ζ

᾿ᶃ ṁ χ
ӿ־ ╥ Ῐẽ ־

כּ ἲ
ӿ ▐║ ₅╜

ᵄ ṁ ᶴχ
FCιTCιHB

≡ ᶴχ
╜  
ή ᴶ
֫  

ᾳ‎◊χPancholi, A. 3-Dimensional Integrated Circuits ι↓ּו ּ ᾯת
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ӽ ṁ ῥᾔσ ○ᶁҒ῎ҥӽ εῥᾔᶁҒצ ᶇּו
ü ӽ ṁ ῥᾔᾴӽ ṁ Ғѝ –ịѕ╙χӾ Ṃ Ἅᵒ֧א ק ἄẙ ⸗♇Ḿ ᾳώ֧҃῭ ￼ớ ∂ι ҃Ṃ ᶢ―ҨᴣEMCҨᶹι

Ӿ Ṃ ᶽᶽώ ҃ḾṀ♬ ᾳ￼ớ ∂ιԓ Ṁ♬ ᾳѮ ὐẕᶪ ᾳᵙTIM ᾳץ ι ׁῄ  ᶂᴔᵬᶈѧ ғᵝᴉῶ ᶽҰ ι ᾳ

ᶂғקώ ѳїιԏᶵׁ ớ￼Ἡ ṵṕ￼ԓ ᴔᵬṄῶῺᶈ῾‎￼ ҅ѧ ֧

ü ᶁҒ׀אָ ᷂ᴓᵫѭ Ἥσṁפ ᶡῳεԌₒ Ἡ ▄ᴇּכ ζ ♩ ṁᾔεᴂ╤ Ἅᴂḍ ֤ᴂ ᾳζ ⸗ ε ₒ Ұ ẶדᾺ 

ᶾἨ Ἡ і╤Ὰ Ḡ Ἡζ Underfill εỊ Ἡ ᴂ╤ ζ PSPIεẶדᾺ  └ Ἡζ bumpimg ᴛ ε ₒ Ұ ֤ ᾳζ

Low -ƕⱢ јⱢ ε  Ὰשּׁ ζ ῳᶡ εᴂ⃰Ὰ  ḣ Ḓζכּ εᵪ⸗ӱζ ѩᾩ ᴿῥᾔε Ұζ

ᾳ‎◊χᵖѳ ḥ ιelecfansι↓ּו ּ

ᾳ‎◊χ ι↓ּו ּ

ᶂσABF ῳ ῶ ᶂσӽ ṁ ῥᾔ ₱

2.4
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ӽ ṁ ῥᾔσ─גᶰMR -MUF Process Flow –ị ῥ

ᾳ‎◊χSK hynixḥ ι↓ּו ּ

2.4
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ӽ ṁ ῥᾔσ HBM ἝחEMCҭө ᶼẃὝ׳

ü HBM ἝחEMCᵘᶩᾔҭө ᶼẃὝ׳ 1҈יּ HBMѧṄᾉ 4-8Ṗּה ῭ᶺṖ￼ḕӴ Ɑιᴅ HBMѧἍ╧ᴣֹ￼ᾭὯḕӴᵙᾭὯ ᶽιṄṾ‎ᴧ♬ ᶽ￼

ιᾫ♬Ά⁮￼Ҹ Ṅ֘ḧᾯ HBM ớ ιᵼ℅HBM￼EMCѧṄẦḊᶽ Ӕּזorz ƙר ᵙר ‎Ӡ ồ ᾫ♬ᵙίֺ♬ ׁᴂ╤ ᶈӾ Ṃ ᶟ

GMCғᵝṰ ᶈᶺѦḭἋ ⁄ ι Ѯ ᴧ￼GMCֺ њּז ᶵṰ ԏᶵ ғ ẊὙד ҸקψṰ Ḣἄ ￼ Ɑ ẕᶪ⃰ᶈӮׁῼ ᶶớ ғ֝ᶵιᵙῳ ḭ

ἋᴃᵃẦᴧ￼ ɒ҈זּ ɓṂ ￼⸗℮ớ ẕ ᶪӼ ⃰ᶈ ⁄ψԇᴻᾺ ᷿LMCњּזᴙ ₩ ᶵι ℓזồLMCғᵝ￼ ᴧ ẙ

ü ♩ ṁᾔַײѭ ởở֪ᴴ֪Ѭ ᴿ◓ ᶩᾔ є־ו║ ᵀⱶѮ עὐץ ‴ ӱ ֿ ֿק ψᶪᾳѮ יּ ỉ ᵙ ק ψ▌ֱֿזѮ ὐץ ₩

ֿ … ֿ Ⱨֿ Ẕֿז▌ד ֿ ᴿ ἄ֫ѧᴉ⅝ῳᶽ￼ѣ ѭᶪᾳҨᴣע ‴

σ♩ ṁᾔѭ ở֪ᴢה

ἄἄ֫ Ẃּקזᵀⱶ Ѯ ו ᴉ⅝

ᵀⱶ

ע ‴
ᶚ
ᶚ

ώӗҐ ‗ 5%-10%

ӱ ֿ ᶭẶ ᵀ /

ᶁֿק ‴ ᶚ ώӗҐ ‗ 5%-10%

ᶪᾳ
ỉ ק ҇ ק ѕ

҇ק
ώ Ặẙ Ӊ
♬ ᾭ

60%-90%

ֿז▌

₩ֿ ᶾⱡ ώӗἄẻ ד <1%

Ⱨֿ / Ⱨ <10%

ֿק ⱶק ⱶק ז ᴦẔ <1%

ԎҤε… ֿ
ֿζ

/
… ᶭẶ

ד
<1%

ᾳ‎◊χ꜠ ΰẓι↓ּו ּ ᾳ‎◊χᴂ╤ ι↓ּו ּ

ᶂσ♩ ṁᾔ

2.4
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