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트럼프 2.0 시대,
한국의 새로운 성장 전략

Robert D. Atkinson

미국 정보기술혁신재단(ITIF) 회장

Robert D. Atkinson
President, Information Technology and Innovation Foundation (ITIF)

Korea’s Growth Reset in the Trump 2.0 Era

Keynote	Speech	/	기조연설
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2025년 상반기 국가전략기술 혁신포럼

@ITIFdc 

Korea's Growth Reset in the Trump and CCP 2.0 Era

Robert Atkinson
President, ITIF

May, 2025

@ratkinsonITIF

Korea and Global Economy Face a Fork in the Road

2
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1부 기조연설 ㅣ 트럼프 2.0 시대, 한국의 새로운 성장 전략

Korea and Global Economy Face a Fork in the Road

3

China

4
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2025년 상반기 국가전략기술 혁신포럼

5

China’s Relative Performance in Hamilton Industries, (2020 LQ)

China’s Advanced Industry Performance

6

China’s Growth in Global Market Share
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1부 기조연설 ㅣ 트럼프 2.0 시대, 한국의 새로운 성장 전략

China Can Innovate

7

§ 2 Chinese industries 
are leading-edge 
innovators

§ Most are gaining fast
§ On a 10-point scale, 

from copier to leader:
– Mean score = 6
– Lagging by ~2 years
– With some original 

innovation

“Technological innovation has become the 
main battleground of the global playing 
field, and competition for tech dominance 
will grow unprecedentedly fierce.” – President 
Xi Jinping

8

The Battle
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2025년 상반기 국가전략기술 혁신포럼

America

9

Countries’ Relative Performance

10
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1부 기조연설 ㅣ 트럼프 2.0 시대, 한국의 새로운 성장 전략

Explaining Trump

§ US can no longer afford to be the leader.

§ Globalization hurts American workers. 

§ Massive trade deficit hurts U.S. 

§ Trade deficit from other nations not playing fair.

§ US market is so large US doesn’t need global 
market access. 

§ Tariffs are easier than techno-industrial policy.

11

Korea’s New Path? Broad-Based Technological Innovation, Not 
Just Export-Led Growth

12
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2025년 상반기 국가전략기술 혁신포럼

Reduce Firm Size Dualism 

13
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14

Labor Productivity Growth
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1부 기조연설 ㅣ 트럼프 2.0 시대, 한국의 새로운 성장 전략

The Path to the Path

§ Radically reduce small business subsidies and 
regulatory protections.

§ Software everywhere.

§ Shift “positive regulation” and 
“shadow regulation” to “permissionless innovation.”

§ Scale tech startups.

15

A policy hub linking Korea and the U.S. on emerging tech and 
competitiveness

16
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2025년 상반기 국가전략기술 혁신포럼

Thank You!

Rob Atkinson | ratkinson@itif.org  

@ITIFdc @ratkinsonITIF



Stephen Ezell

미국 정보기술혁신재단(ITIF) 글로벌혁신정책 부회장

Stephen Ezell
Vice President for Global Innovation Policy

Information Technology and Innovation Foundation (ITIF)

미·중 갈등:
한국의 대응과 글로벌 시사점

Repercussions of U.S.-China Tensions for the ROK and Beyond

Topic Presentation I 	/	발제	1
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2025년 상반기 국가전략기술 혁신포럼

@ITIFdc 

Repercussions of U.S.-China Tensions for 
Korea and Beyond

ITIF-KAIST 2025 Forum on National Strategic
Technology & Innovation

Stephen Ezell
VP, Global Innovation Policy, ITIF

May 22, 2025

@sjezell

Korea’s (China) Export/Manufacturing-Dependent 
Economy

§ Korea’s $683 billion of exports in 2024 accounted for 50% of GDP.

§ Korean exports to China: 52% of semiconductor exports (62% 2020).
40% of all high-tech exports.
23% of total Korean exports.

§ U.S. exports to China:     53% of semiconductor exports (2024).
43% of chip equipment exports.

§ China: “Achieve 75% self-sufficiency in semiconductors by 2030.”

2
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1부 발제1 ㅣ 미·중 갈등: 한국의 대응과 글로벌 시사점

China Seeks to Phase Out Foreign Tech Companies

3

China Increasingly Developing Indigenous Innovation Capability

4

Chinese Competitors Will Catch Up Technologically Within How Many Years? 

Source: Rhodium Group, “Was Made In China Successful?”
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2025년 상반기 국가전략기술 혁신포럼

How Innovative Is China in Semiconductors?

5

§ Overall, China is probably 3-5 years behind in semis.

§ China will add more chipmaking capacity than rest of the 
world combined in 2024; selling legacy chips 30% less.

§ China strongest in design of logic chips for mobile/AI; CXMT 
and YMTC have fallen off in memory chip sector.

§ China weakest in semiconductor mfg. equipment and in 
semiconductor fabrication. Exports controls have affected.

§ China’s share of global value-added in the semiconductor 
industry grew four-fold from 2001–2016, 8% to 31%.

Source: ITIF, “How Innovative Is China in Semiconductors”

Allied Countries Need to Rearchitect the Global Economic Gameboard

6

§ Half Korean and U.S. semiconductor 
sales go to China.

§ Need to architect a world where that’s 
15-20% in a decade.

§ Because much more of the world’s ICT 
goods are being produced in SE Asia, 
India, Central America, Africa.

§ UBS: “71% of U.S. companies with 
manufacturing in China either in the 
process of or planning to shift 
operations to other countries.”
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1부 발제1 ㅣ 미·중 갈등: 한국의 대응과 글로벌 시사점

7

An Allied Approach to Technology Competitiveness
Collectively advance the competitiveness of like-
minded nations’ advanced-tech industries through:

Source: ITIF, “An Allied Approach to Semiconductor Competitiveness”

1. Coordinated technology development.

2. Coordinated ecosystem support.

3. Coordinated technology protection.

4. Supportive trade policy, regimes, and practices.

U.S. and Korea Have Complementary Technological Strengths

8
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2025년 상반기 국가전략기술 혁신포럼

9

ü Identify long-term semiconductor sector moonshots and encourage allied 
participation therein (with benefits proportionate to investment). 

§ Develop affordable desktop semiconductor fabrication facilities;

§ Beyond silicon: carbon nanotubes or DNA for computation and storage.

ü Collaborate to address challenges identified in the SRC-led “Decadal Plan for 
Semiconductors.”

§ Achieve exponential decreases in compute energy required to execute computations;

§ Address dramatic increase in global data storage requirements.

§ Addressing emerging security challenges, from hardware and AI to cloud.

Deepening U.S./Korea Collaboration on Advanced Semiconductor R&D

10

Collaboratively Advance U.S.-Korea Semiconductor Sectors
§ Korean semiconductor companies have committed $45B to U.S. semi. mfg.

§ U.S./Korean SIAs MOU on bilateral technology cooperation in semis/AI.

§ MOTIE has launched four Global Industrial Technology Cooperation Centers.

Develop joint semi tech hubs, supporting bilateral 
research, testbeds, and workforce development.

Advance semi packaging capabilities of Korean SMEs through 
access to fab facilities and help them enter U.S.
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1부 발제1 ㅣ 미·중 갈등: 한국의 대응과 글로벌 시사점

Collaborate to Support SME Manufacturing Digitalization

11

§ U.S./Korea should launch a joint initiative to exchange best 
practices/technologies for SME mfg. digitalization.

0 2:1 4:1 6:1 8:1 10:1 12:1 14:1

ERP software

Artificial intelligence

Big data analytics

CRM software

Cloud computing

Internet of Things

Odds of Adopting Digital Tools in Large vs. Small Korean Enterprises

U.S.-Korea Collaboration in the Bioeconomy

12

§ NSF and Science Ministry launched collaboration on bioeconomy R&D supporting 
more than $10M in research collaborations.

§ Enhance cooperation on Cancer Moonshot Initiative 2.0, with MOU between U.S. 
NCI and Korean National Cancer Center.

§ Expand MD-PhD talent exchange programs and cooperation between research 
hospitals on cell and gene therapies and treatments for rare diseases.

§ Collaborate to develop new technologies for API/generic drug
development through AI-driven continuous mfg. technologies.

Image of a CAR-T cell (reddish) 
attacking a leukemia cell (green)
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2025년 상반기 국가전략기술 혁신포럼

13

Coordinate on U.S.-Korea Technology Protection Regimes
ü U.S. should work with allies to the maximum extent possible in promulgation and 

enforcement of AI/semiconductor/tech export controls.

ü Enhance information-sharing efforts to combat foreign economic espionage and 
IP/technology/trade secret theft.

ü U.S./Korea should launch “Seven Eyes-like” alliance focused on combatting state-
sponsored economic espionage in advanced-technology industries. 

ü Develop and exchange lists of foreign enterprises/individuals engaged in IP theft 
and restrict them from competing in allied nations’ markets.

ü Work with like-minded nations to coordinate investment screening procedures; 
add Korea to the list of “excepted foreign states.”

Deepen U.S.-Korea Trade Relations

ü Commit to at least halving 2024 $66B trade surplus in 2025.

ü Resolve digital trade issues: data localization barriers, targeting of U.S. tech 
platforms in the Fair Trade Act, foreign access to mapping data.

ü Join CPTPP and the Digital Economy Partnership Agreement (DEPA).

ü Collaborate with allies to block Chinese participation in CPTPP/DEPA. 

ü Expand subsidies disciplines within WTO rules.

14
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1부 발제1 ㅣ 미·중 갈등: 한국의 대응과 글로벌 시사점

Thank You!

Stephen Ezell  | sezell@itif.org  | 202.465.2984

@ITIFdc @sjezell





송경진

아시아재단 한국본부 대표

Kyungjin Song
Country Representative, The Asia Foundation Korea Office

한·미 전략기술 파트너십 협력 강화
Advancing U.S.-ROK Cooperation through Strategic

Technology Partnerships
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2025년 상반기 국가전략기술 혁신포럼

Advancing U.S.-ROK 
Cooperation through 
Strategic Technology 

Partnerships

Kyungjin Song
The Asia Foundation

for

ITIF-KAIST Forum 2025
On National Strategic Technology & 

Innovation

May 22, 2025, KAIST 

Copyright 2025. The Asia Foundation. All rights reserved.

70 Years of Korea-TAF Partnership

1951
Donation of 
newsprint for 
textbooks

1954
TAF Korea 
formally 
opened

1963
Establishment of the 
Korean Foreign 
Service Training 
Institute

1970s
Seoul National 
University’s Ten-Year 
Development Plan

1980s Women’s political 
participation

1990s Local autonomy and 
election 20

25
TAF-Google.org 
APAC Cybersecurity 
Fund Program

2011
The Way 
Forward: Korea 
for Asia
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1부 발제2 ㅣ 한·미 전략기술 파트너십 협력 강화

Copyright 2025. The Asia Foundation. All rights reserved.

Korea’s GDP and Growth Contribution, 2001-24

Period Annual 
Average Labor Capital TFP

2001-10 4.7 0.8 2.0 1.9

2011-19 3.1 0.9 1.4 0.8

2015-24 2.5 0.6 1.3 0.6

(%, %p)

Source: KDI, May 8, 2025

Copyright 2025. The Asia Foundation. All rights reserved.

Korea’s Growth Potential, 2025-50

Period
Annual Average

Labor Capital TFP
Base Optimistic

2025-30 1.5 1.7 0.1 0.9 0.5

2031-40 0.7 1.1 -0.4 0.6 0.6

2041-50 0.1 0.5 -0.8 0.3 0.6

(%, %p)

Source: KDI, May 8, 2025
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2025년 상반기 국가전략기술 혁신포럼

Copyright 2025. The Asia Foundation. All rights reserved.

Reinvent the Economy through Innovation 

or 

Face Low Growth, Sluggish Economy 
(Japanification)

Copyright 2025. The Asia Foundation. All rights reserved.

S&T: Essential Component of Balance of Power

Lee Kuan Yew, 2013
“In the old concept balance of power meant largely military 
power. In today’s terms, it is a combination of economic and 
military, ands I think the economic outweighs the military.”

Dario Gil, chair of the US National Science Board, 2025
“The currency of power is increasingly becoming science and 
technology.”
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1부 발제2 ㅣ 한·미 전략기술 파트너십 협력 강화

Copyright 2025. The Asia Foundation. All rights reserved.

S&T and Digital Policy Priorities to Tackle Low Growth
Outcome of MSICT Survey (January 2025)

1. [13.8%] Foster national strategic technologies (i.e., AI, 
advanced biopharmaceuticals, quantum, etc.)

2. [12.4%] Accelerate acquisition of leading technologies such
   as future energy

3. [10.4%] Transition to leading R&D system

4. [9.2%] Cultivate S&T, digital talent/workforce

5. [8.3%] Better treatment for S&T workforce

Copyright 2025. The Asia Foundation. All rights reserved.

Competitive Industrial Performance (CIP) Ranking

Country 1990 2000 2010 2020 2022
Korea 16 12 4 4 4

US 3 1 3 6 6

Germany 1 2 1 1 1

China 35 28 6 2 2

Japan 2 3 2 5 8

Source: STEPI Brief Vol. 47, April 21, 2025



32

2025년 상반기 국가전략기술 혁신포럼

Copyright 2025. The Asia Foundation. All rights reserved.

ROK-U.S. Partnership in Strategic Technologies
- AI Semiconductors
- Robotics
- Biopharmaceuticals
- Shipbuilding (MRO): ROK-US, ROK-US-India, etc.
- Clean & Nuclear energy (SMR, MMR)
- Space
- [Critical minerals]

Copyright 2025. The Asia Foundation. All rights reserved.

Critical Enabling Conditions

- Joint R&D: Enhance R&D productivity and technological 
entrepreneurship

- People-to-people exchange: multi-layered partnerships

- Regulatory innovation in tandem with global standards

- Jointly establish digital trade rules (eg. DEFA)

- Beware of short-termism
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Copyright 2025. The Asia Foundation. All rights reserved.

감사합니다.
Thank You.
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The Value of Humanities, Arts, 
and  Social Sciences (HASS)     
in the AI Era

Jaemin Jung

Engineering

Natural Science

Liberal Arts & 
Convergence 

Science

Digital 
Humanities & 
Computational 
Social Sciences 

Culture 
Technology

Science & 
Technology Policy

Future Strategy

Life Science & 
Bioengineering

Business
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When he meets someone new, 
the conversation often goes 
like this:

“I’m a professor.”
“Which school?” (kind of indifferent)
“MIT”
“Wow! MIT. What do you teach?”
“Philosophy.”
And then comes the confused look...
“Wait... MIT has philosophy?”

Agustín Rayo
Dean, School of Humanities, Arts, 
and Social Sciences (SHASS), MIT  

• Humanities & Arts: 
Explore the essence of human existence

• Social Sciences: 

Study human relationships and societal structures

• Science & Engineering: 

Discover and invent — for humanity and society

To lead in the AI era, we need more than technical skills.
We need ethics, philosophy, history, literature, and a
broad worldview.

HASS are not just supplements—they are driving forces 
for a responsible and sustainable society.

True leadership begins with understanding both
technology and humanity

Why HASS Matters in the KAIST and MIT
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!! School of Digital Humanities & Computational Social Sciences
ü Digital Humanities 
ü Computational Social Science 
ü Cognitive Convergence Science (Linguistics & Psychology)

"" Graduate School of Science & Technology Policy
ü History & Philosophy of Science 
ü AI, Science, & R&D Policy

## Graduate School of Culture Technology
ü Arts, Games, & Culture × Technology 
ü Creative Industries

$$ Graduate School of Future Strategy
ü Demographics · Technology · Climate Futures
ü Science Journalism, Intellectual Property, Strategic Foresight

Beyond Traditional HASS — Toward Convergence & Impact

!! True Co-Teaching Across Disciplines
ü “The Human Being in Science and Philosophy”
ü Co-taught for 16 full weeks by a philosopher and a physicist
ü Joint appointments with science and engineering departments for newly 

hired faculty

"" Graduate Program Revamp
ü School of Digital Humanities & Computational Social Sciences (2023) 
ü About 5:1 graduate admission competition rate
ü A rare success in Korea's declining HASS graduate enrollments

## Expanding Learning Opportunities
ü 5 interdisciplinary minors across 4 departments
ü High-quality HASS education for all majors

$$ Building a Reading Campus
ü <Book Club> program with students, staff, and faculty
ü School-supported book purchases + reflection sharing
ü Annual awards for top readers (individual & group) — President’s Prize

EDUCATION: Innovation through Integration
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!! Monthly Convergence Forums
ü Co-presentations by professors across disciplines
ü (e.g., STP × Chemistry / Future Strategy × Civil & Environmental Engineering)
ü Open to all interested students and faculty

"" Collaborative Grants to Expand HASS Funding
ü ₩6B for Climate Change Policy (Hydrology, Politics, Int’l Dev., Urban Design...)
ü Law × Complex Systems → Post-AI Legal Networks
ü Journalism × AI → Journalism value based News Recommender
ü HCI × Music × Cognitive Science → Immersive Sound Experience
ü Global Health × Climate Change → AI for Refugee Mobility,

## Industry Collaboration Highlights
ü EBS: Real-time XR performance education platform
ü Samsung: Data-driven organizational culture modeling
ü Kakao Entertainment: Deep learning for music tagging
ü KT: Human-AI dialogue interaction & sound design
ü Troy / BUEY: IP & metaverse strategy, digital heritage systems

RESEARCH: Breaking academic silos to solve problems together

!! Today's challenges are complex and uncertain.
ü No single discipline can solve them alone.

"" Every issue is rooted in human relationships and society.
ü By combining critical thinking and creative imagination with scientific rigor 

and technological power, we can build a future that protects human dignity, 
democracy, and social inclusion.

## We pursue open and integrative research.
ü KAIST CLACS and MIT SHASS’ Joint Seminar in KAIST (June 13)
ü To explore HASS-based S&T collaboration between Korea and the U.S.

There is no one “right” answer to human life. 
Everyone’s life is different and every culture has different patterns.
In the age of AI, the value of human insight will shine even brighter.

Towards a Human-Centered Future in the Age of AI

HASS × Science & Technology
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Let’s make a better future together.

Thank you.

Towards a Human-Centered Future in the Age of AI

HASS × Science & Technology
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2

No.1 Graphene Supplier,

Intro

43%

21%

36%
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3Intro

01

02

4

▪

▪

▪

▪

▪

▪

Intro

Founder & CEO

▪ ▪
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5

Graphene

Tech Highlight

6

Roll-to-Roll 

1 3 4 5 6

2

R2R Synthesis R2R Lamination

R2R Rtching/Doping R2R Patterniing

R2R Transfer

Tech Highlight
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7

TCVD

MOCVD

▪

▪

▪

▪

Roll-to-Roll

Air Jet 
Mill ▪

▪

Tech Highlight

8

Roll-to-Roll 

1 3 4 5 6

2

R2R Synthesis R2R Lamination

R2R Rtching/Doping R2R Patterniing

R2R Transfer

1 3 4 5 6

R2R Synthesis R2R Lamination

R2R Rtching/Doping R2R Patterniing

R2R Transfer

2

Tech Highlight
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9Tech Highlight

10Tech Highlight
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11

About

product

Status 

plan

Chemical Sensing by Dirac Shift

CAGR 

30.5%
CAGR 

30.5%

Tech Highlight

12

Unmet

needs

Status 

plan

93% 

NEEDS 1 NEEDS 2

1.24
USD Billion

10.31
USD Billion

2017

2023

C A G R

28.16 %

Tech Highlight
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13

. 2015, 15, 3236−3240

6.76 
nm

3.81 
nm

6.21 
nm

Tech Highlight

14

1 2 3

⚫

⚫

⚫

▪

▪

▪

▪

▪

▪

▪

▪

basic

6 vs 3 min

15 vs 5 min

⚫

⚫

⚫

Tech Highlight



59

2부 발제2 ㅣ 그래핀 소재 양산기술이 이끌 전략산업 혁신

15

About

product

Feature

Graphene
Kitchen Styler

CAGR

6.0%

CAGR

6.5%

Tech Highlight

Tech Highlight
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Tech Highlight

20

ㅜ무ㅐ

Tech Highlight
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Tech Highlight

wavelength (um) wavenumber (cm-1)
0.5 20,000

0.75 13,333
1.00 10,000
1.25 8,000
1.50 6,667
1.75 5,714
2.00 5,000
2.25 4,444
2.50 4,000
2.75 3,636
3.00 3,333
3.25 3,077
3.50 2,857
3.75 2,667
4.00 2,500
4.25 2,353
4.50 2,222
4.75 2,105
5.00 2,000
5.25 1,905
5.50 1,818
5.75 1,739
6.00 1,667
6.25 1,600
6.50 1,538
6.75 1,481
7.00 1,429
7.25 1,379
7.50 1,333
7.75 1,290
8.00 1,250

Tech Highlight
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•
•
•
•

•
•
•
•

2. Production Highlight
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27

■
•

•

■
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■
•

•

■

304. Vision

Pohang Graphene Valley
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314. Future Directions

33,000 m2 Factory Site in Pohang

Today

1st Factory (6,600 m2) 
Investment from Samsung 
+  (60M USD) in 3 years

THE NEXT 
WONDER 
MATERIAL

Thank You
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AI 반도체의 현재와 미래

KKAAIISSTT
유유회회준준교교수수

AAII--PPIIMM  센센터터장장
AAII반반도도체체대대학학원원원원장장
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치치열열한한세세계계 AAII  전전쟁쟁

ULP-DNN
Processor

FPGA

Functional CIS

세계 최고 AI 초격차 유지
• IRA, 첨단기술 수출 통제

• 동맹국 중심 공급망 재편

AI규범 제시 + 자체기술 확보
• 세계 최초 AI 규제법 제정

• 매년 7조원 투자권고

국가 주도 AI 기술자립 시도
• AI 산업육성 정책

• AI 분야에 매년 400억$ 투자

4/27
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❑세세계계최최고고의의반반도도체체산산업업을을 AAII반반도도체체로로전전환환및및 지지속속성성확확보보➔➔ 글글로로벌벌경경쟁쟁력력강강화화
– 세계 최대의 산업 ➔ 세계최고의 R&D 및 인력양성 시스템 구축

– 미국, 일본 등의 선진국 모델과 차별화된 한국 고유의 반도체 전략 수립

– AI 반도체(PIM 등)로 최고의 메모리 산업을 IC 산업으로 전환

– 대기업의 후방(인력양성), 전방(R&D, IP), 측면(중소기업)의 종합 지원 전략

한한국국 반반도도체체산산업업의의지지속속적적우우위위 유유지지전전략략

R&D

인력양성

대기업

벤처

벤처

중견기업

5/27

스마트폰

반도체
제조 강국

세계 최고 반도체 인프라

AI기반 제조 
+ 

서비스 수요

대규모 소유 기업 보유

혁신성장
전략투자

민,관의 전략투자 확대

01

02

03

AI 제조

자동차 가전 클라우드

AI 인프라&
서비스

포털 통신

+

민간 정부

  자체 연구개발 가속화

  독자 기술력을 보유한 펩리스 스타트업 등장

  혁신 과제 추진 (AI 반도체)

  대형 국가 R&D 투자 및 금융 지원

세계최고 메모리 반도체 세계 2위 파운드리 역량 우수한 고급인재 축적

신기술
선점

세계1위
메모리 
역량

초미세
공정
활용

대대한한민민국국의의경경쟁쟁력력강강화화요요소소

6/27
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대대한한민민국국 AAII  반반도도체체기기업업현현황황

퓨리오사 AI

대한민국
AI반도체

리벨리온

딥엑스 모빌린트

서서버버용용 AAII  추추론론가가속속기기개개발발 고고성성능능 AAII  추추론론가가속속기기개개발발

임임베베디디드드용용 NNPPUU 개개발발 모모바바일일엣엣지지 AAII  칩칩 개개발발

AATTOOMM

AARRIIEESS

RRNNGGDD

DDXX--MM11

8/27
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DNN 프로세서의 진화

Control
ALU

ALU

ALU

ALU

On-Chip
SRAM

Off-Chip
DRAM

Off-Chip
DRAM

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

Off-Chip
DRAM

CPU GPU NPU

• <<1100KK  IInntteeggeerr
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• <<1100  PPrroocceessssiinngg  CCoorreess
• GGeenneerraall PPuurrppoossee HHWW
• SSWW--PPrrooggrraammmmaabbllee

• ~~11KK  FFPP  PPrroocceessssoorrss
• OOpptt..  ffoorr  MMaattrriixx

CCaallccuullaattiioonn
• CCUUDDAA  PPrrooggrraammmmiinngg
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DNN 프로세서의 발전
❑데데이이터터 처처리리 속속도도 ::  CCPPUU  <<<<  GGPPUU  <<<<<<  NNPPUU

CCPPUU GGPPUU

중중간간  메메모모리리  용용량량
중중  BBaannddwwiiddtthh

NNPPUU

다다량량  메메모모리리  용용량량
고고  BBaannddwwiiddtthh

소소량량  메메모모리리  
저저  BBaannddwwiiddtthh

메메모모리리

BBWW

메메모모리리

BBWW

메메모모리리

BBWW

10/27
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2부 발제3 ㅣ AI 반도체의 현재와 미래

NPU에서 PIM으로
❑메메모모리리 중중심심 컴컴퓨퓨팅팅으으로로의의진진화화

Control
ALU

ALU

ALU

ALU

On-Chip
SRAM

Off-Chip
DRAM

Off-Chip
DRAM

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

PPEE

Off-Chip
DRAM

CPU GPU NPU

• <<1100KK  IInntteeggeerr PPrroocceessssoorrss
• OOppttiimmiizzeedd  ffoorr  DDNNNN  
• HHiigghh EEnneerrggyy EEffffiicciieennccyy

• 메메모모리리와와 PPEE  의의 통통합합
• 외외부부메메모모리리없없음음

• 대대규규모모 PPEEss
• >>1100KK  PPEEss

• <<1100  PPrroocceessssiinngg  CCoorreess
• GGeenneerraall PPuurrppoossee HHWW
• SSWW--PPrrooggrraammmmaabbllee

• ~~11KK  FFPP  PPrroocceessssoorrss
• OOpptt..  ffoorr  MMaattrriixx CCaallccuullaattiioonn
• CCUUDDAA  PPrrooggrraammmmiinngg

11

MAT
PE Array

MAT
PE Array

MAT
PE Array

MAT
PE Array

MAT
PE Array

MAT
PE Array

MAT
PE Array

MAT
PE Array

PIM

22
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대대한한민민국국 CIM 개발 현현황황

삼성 CIM KAIST

하이닉스CIM

HHBBMM  메메모모리리 ++  연연산산기기 아아날날로로그그메메모모리리셀셀++연연산산기기

GGDDDDRR 메메모모리리 ++  연연산산기기

HBM-PIM

Newton
Dynaplasia

대한민국
CIM

12/27
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2025년 상반기 국가전략기술 혁신포럼

CCoonntteennttss
11.. 인인공공지지능능반반도도체체국국제제정정세세및및 경경쟁쟁력력확확보보

22.. 대대한한민민국국인인공공지지능능반반도도체체기기업업현현황황

33.. 대대한한민민국국인인공공지지능능반반도도체체경경쟁쟁력력확확보보정정책책

44.. 인인공공지지능능반반도도체체의의미미래래

13/27

❑AAII--반반도도체체이이니니셔셔티티브브,,  인인공공지지능능 GG33  도도약약
– 2024년 4월 25일, AI-반도체 이니셔티브 안건 심의 및 의결

– AI 반도체 9대 기술혁신 과제 ➔ K-반도체 새로운 신화 창조

AAII  반반도도체체 이이니니셔셔티티브브

14/27
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2부 발제3 ㅣ AI 반도체의 현재와 미래

AAII  반반도도체체이이니니셔셔티티브브 –– AAII  반반도도체체 개개발발
❑AAII  반반도도체체개개발발을을통통한한초초격격차차 ∙ 신신격격차차

– Processing in Memory(PIM)을 통한 메모리 혁신

– 저전력 K-AP 등 한국형 AI 프로세서

1) 뉴로모픽 프로세서 2) 한국형 NPU 스케일업 3) 고정밀 연산용 슈퍼컴 가속기 개발 등

15/27

❑AAII  반반도도체체 HHWW ∙∙ SSWW  기기술술생생태태계계
– K-클라우드2.0 : AI 반도체고도화와연계하여, HW∙SW 풀스택 핵심 기술 개발

– AI 일상화주요분야중심의공공수요창출로대규모시장수요확보

AAII  반반도도체체이이니니셔셔티티브브 –– HHWW//SSWW  공공동동연연구구

16/27



78

2025년 상반기 국가전략기술 혁신포럼

CCoonntteennttss
11.. 인인공공지지능능반반도도체체국국제제정정세세및및 경경쟁쟁력력확확보보

22.. 대대한한민민국국인인공공지지능능반반도도체체기기업업현현황황

33.. 대대한한민민국국인인공공지지능능반반도도체체경경쟁쟁력력확확보보정정책책

44.. 인인공공지지능능반반도도체체의의미미래래

17/27

GGeenneerraattiivvee  →→ PPhhyyssiiccaall  &&  SSoocciiaall  AAII

❑ 동작을 수행하고 감정적 교류가 가능한 AI 시스템

USB I/F

Actuator

Sensor

AI SoC Matching 
Core

Pipelined CNN PE

FMEM2

FMEM0

FWD/BWD Unit

C
N

N
C

or
e 

1

Custom 
RISC

WMEM

FMEM1

Lo
ca

l D
M

A

Ext. I/F Ext. I/FTop Controller

ICP-PSO Engine
NN 

PIM 0
NN 

PIM 1
NN 

PIM 2
NN 

PIM 3
NN 

PIM 4
NN 

PIM 5
NN 

PIM 6
NN 

PIM 7

NN 
PIM 8

NN 
PIM 9

NN 
PIM 10

NN 
PIM 11

NN 
PIM 12

NN 
PIM 13

NN 
PIM 14

NN 
PIM 15

Actuator

Sensor

Physical AI
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2부 발제3 ㅣ AI 반도체의 현재와 미래

22002255  IIRRIISS::  공공간간 컴컴퓨퓨팅팅 SSooCC

❑모바일 기기를 위한 실시간 고 에너지 효율 인터렉티브 렌더링 SoC

Rendering

Reflect Interaction

G1

G2

C= W(σ)·Ci

G3

Space Perception

Gesture Recognition

< Mobile Spatial Computing >

`

Shadowing

Deform!

3D Mesh Gaussian
Splatting

RAMA
#0

RAMA
#1

RAMA
#2

RAMA
#3

SMEM & EDC
SCGS Cluster

#1

SPU

SCGS Cluster
#3

RISC-V Core

I/F
 0

I/F 1

EIU

VR
U

EIU VR
U

SCGS Cluster
#2

G
M

EM
 &

 2
D

 N
oC
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22002255  IIRRIISS::  DDeemmoonnssttrraattiioonn VViiddeeoo
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2025년 상반기 국가전략기술 혁신포럼

22002255  EEddggeeDDiiffff::  이이미미지지생생성성프프로로세세서서

❑모바일 기기를 위한 멀티모달 Few-Step 이미지 생성 지원

21/27

22002255  EEddggeeDDiiffff::  DDeemmoonnssttrraattiioonn  VViiddeeoo

22/27
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2부 발제3 ㅣ AI 반도체의 현재와 미래

2025 Slim-Llama: 초저전력 LLM

❑ Binary/Ternary Weight 기반의 최초 초저전력 LLM 프로세서
❑기존 대비 에너지 소모 87.5% 절감 4.69mW로 실시간 Llama 구
동에 성공

23/27

2025 Slim-Llama: Demonstration Video

24/27



82

2025년 상반기 국가전략기술 혁신포럼

22002255  BBRROOCCAA::  모모바바일일 소소셜셜 에에이이전전트트 SSooCC

❑ 저전력, 저지연 모바일 대화형 소셜 AI SoC
– 적절한감정을담은공감적인음성응답생성

Response Generation
I got home late from work.Context

2

TextAudio

User Perception1
Dialog Context

I got home late from work.

 Emotion Generation3

Emotion ID

Happy

BERT Encoder

Agent Feedback4

Freq Info

Time

Vo
co

de
r

1D Audio 
+

Emotion A
co

us
tic

 
M

od
elSpeaker

Microphone Speech-to-Text R
A

G

Prev. Conv. Data

I got promoted!

I got promoted!

Current Input

Current Input

You deserve it!

Emotion

Text

25/27

22002255  BBRROOCCAA::  DDeemmoonnssttrraattiioonn  VViiddeeoo

26/27



83

2부 발제3 ㅣ AI 반도체의 현재와 미래

AAII반반도도체체발발전전 방방향향

Sensor Perception

Scenario

Ontology, Reasoning, 
Intention, Situation

Physical
AI

On-Device
AIGen-AI

NPU

Social
AI

NPU → PIM → Neuromorphic

현재 AI
반도체업체

미래 AI
반도체업체

27/27
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