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[Attachment 3] The List of Global Super-Gap Technology

Field

Number

Super-Gap Technology
Name

The Need for International Cooperation

Semiconductor

Chipset Heterogeneous
Integration advanced
packaging technology using
next-generation interposer

In the case of global semiconductor companies, products using advanced packaging technology have already been
commercialized, while domestic technology is in the preparation stage for products. To strengthen the competitiveness of
domestic basic technologies, cooperation is needed with global companies in US, Belgium, Taiwan, etc. that are leading

the way in 2xD or higher interposer, high heat dissipation, and rewiring technology for next-generation advanced

packaging

Display

The formation technology of
ultra high definition pixel for
XR micro displays

Since domestic technology is relatively low-level, cooperation with German institution developing in advance is necessary
regarding the technology using quantum dots among the UHD pixel formation technologies for XR

Hyper-fluorescence devices
with high-efficiency, long
lifespan, and high color purity

As high-brightness and long-life materials for OLED displays are highly dependent on specific overseas companies, we
need to localized or substitute products through cooperation with overseas institution such as Polish universities, or
diversify import sources to lower unit costs.

Rechargeable
Battery

Nanosilicon-based material and
part technology for
high-capacity lithium-ion
battery negative electrodes

To overcome the performance of rechargeable batteries, we need to cooperate internationally with Japanese companies, to develop source
technologies based nano-silicon materials that can applied as the negative electrodes of high-capacity rechargeable batteries

Lithium-sulfur combination
electrode technology with high
energy density

By introducing innovative and creative development methods from American universities, we secure polysulfides elution control
technology, shorten the time of development

High ionic conductivity solid
electrolyte technology

To improve cell performance and enter new markets for next-generation battery, we need to improve the synthesis process and stability
of solid electrolytes, and secure ionic conductivity at the level of liquid electrolytes through joint research with world-class American
institutes

Large-area lithium metal
manufacturing and lithium
metal battery long-life
technology

To secure large-area lithium metal and protective film manufacturing technology, strengthen the global supply chain, and construct the
supply chain of domestic materials, parts, and equipment companies, we need to cooperate with American companies and universities

Cu primer layer and
electrolyte technology for

high-capacity, large-area

In a situation where the plating mechanism of lithium on a anodeless has not yet been completely identified, we need to cooperate with
American universities, etc. to secure key technologies related to mechanism analysis and any process that enable high-speed charging &

discharging through advanced analysis

Field

Number

Super-Gap Technology
Name

The Need for International Cooperation

anodeless batteries

Future Mobility

Metallic bipolar plate cleaning
and defect detection
technology for hydrogen
electric vehicles

There are no institutions/companies in Korea which possesses the original technology related to metal bipolar plate and Al
image defect inspection, and for cooperation with US, Dutch research institutes that possess original technologies is needed
for related research

High-safety, highly-integrated,
ultra-high efficiency power
conversion system for electric
vehicles

As the technical capabilities of domestic companies related to high-safety/highly-integrated power conversion systems for
electric vehicles, which are trending toward higher performance, are insufficient, it is necessary to strengthen the
high-performance power conversion technology capabilities of domestic companies through cooperation with Japanese,
American universities, etc. that possess various original and basic technologies.

Multi-purpose emulator for
performance verification of
electric drive parts in
response to global supply
chain

In Korea, real-time modeling and simulation for high-fidelity power simulation emulators of electric drive system is
insufficient, so we need to promote the localization and advancement of high-difficulty equipment technology through
cooperation with Japanese universities, etc. which possess world-class technology and know-how

GIGA Press joint research in
response to EV demand
companies

Global companies are continuing to develop products linked to digital transformation technology to respond to various needs in the
industry, but in Korea, research on artificial intelligence-based characteristic prediction for pre- and post-processes and on the ultra-large
casting/molding is still insufficinent, so international cooperation is necessary

Risk analysis system based on
automobile security
vulnerabilities

It is necessary to cooperate for utilizing the experience and accumulated techonology (including data) of vehicle
cyber-security projects that have been proactively carried out overseas since the early 2000s, and for continuously
responding to international standards and for reflecting global vulnerabilities in a real-time database

High-performance Al
computing platform technology
based on public SW-OS

To secure SW platforms for high-performance Al-based computers in preparation for technology dependence from global companies in
order to preoccupy future SDVs, there is a need for cooperation on global common open source SW platforms such as American
companies with automotive OS

Hydrogen production offshore
plant technology using small
reactor technology
(engineering and design)

Offshore plant topside engineering has never been performed independently by domestic companies, and overseas on offshore floating
nuclear power plant technology (including equipment) are superior, so it is necessary to secure technology through international
cooperation with global companies such as American, Denish and French

Empirical Study and operation
technology of test vessel use
in cargo hold of liquid

It is necessary for the domestic industry to secure technology at an early stage by collaborating with British companies
that experience in developing equipment and operating test vessels transport related to liquid hydrogen
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Super-Gap Technology

Field Number The Need for International Cooperation
Name
hydrogen carrier
. . Automation of the ship painting process is an extremely difficult technology even globally, so it is necessary to improve business
Automation of shipyard . P painiing p exiremely it o8y Oy . Y P -
17 P feasibility and technology level through cooperation with Austrian, Australian, and Finnish companies that possess the world’s highest
painting process (workshop) -
level of technology such as robot for painting work
. Since there is no institution in Korea that possesses the original technology related to the multi-layer composite consolidation process for
Organo sheet manufacturing . L . o ) o .
18 = manufacturing organo sheets, cooperation with German companies, research institutes, and American research institutes is necessary to
technology for future mobility . .
internalize core technology
Indusmalb,?:’er C(t)liln Il)IOSltte for In Korea, there is no institution with evaluation technology for heat dissipation and shielding functional eco-friendly composite parts for
19 oIty with heal global mobility, so international cooperation with German research institutes and Japanese universities is necessary for early
ebalidone commercialization of the technolo;
eco-friendly, lightweight altzat ey
20 High-temperarure antioxidant Due to the lack of domestic in-house development capabilities, it is necessary to reduce costs and periods through cooperation with
for semiconductors and power Japanese companies which possess high-temperature antioxidant technology
21 Fluorescent materials for Early achievement of securing technology through cooperation with Japanese universitiies with active exchanges in
smart watches phosphor industry
2 Transparent flame retardant It is necessary to take the lead in global technology in the field of future materials by securing technologies such as
Core Materials adhesive for batteries combustion techniques, reliability certification methods for battery fires, etc. through international cooperation
.. . In the cases of high-quality nitride-based materials, we rely almost entirely on imports from Japan. It is a core material to solve heat
Nitride-based nano-level high O emquaity . Y . Y P P .
23 L . problems in the field of future mobility and next-generation semiconductors. New product developement cooperated with Japanese
heat dissipation material T .
universities is necessary to achieve super-gap technology status
High heat-resistant and In Korea, global cooperation with leading countries is necessary due to insufficient PO-EPDM material mixing and quantitative analysis
24 flame-retardant material for technology for physical properties. In other words, the time and required resource input are reduced by pursuing development that
electric vehicle battery gaskets combines that core technologies of domestic companies with the blending technology possessed by Japanese universities
High heat dissipation
25 functional ceramic filler Korea lacks the original technology related to nitride heat dissipation materials such as AIN and inorganic fillers, so
material for high-performance cooperation with German research institutes and American universities is necesseary
batteries
26 Ultra-low thermal expansion | Korea lacks the original technology related to raw material manufacturing technology for extreme ultraviolet semiconductor
- ‘I‘I -
. Super-Gap Technology . .
Field Number The Need for International Cooperation
Name
ceramic material technology
for ultra-fine high-precision and componentization, it is necessary to cooperate with German research institutes, American companies, etc.
optical devices
Ceramic coating materials and
process tegh gy It is necessary to promote localization through cooperation with American universities, Canada/German research institutes
27 extreme environments for h oinal technology f . i
hydrogen-based energy at possess original technology for ceramic coating
conversion
ngh-sttre_n‘lgﬂl, t;e)uble ATGYIE In Korea, there are no original technologies related to highly durable thin-plate electrolyte supporting materials and
28 matenials and processing manufacturing, we need to cooperate with German research institutes, British/Japanese universitites which possess advanced
technology for fuel cells and .
water electrolysis devices technologies
High-value rare carth metals It is difficult to secure rare earth metals, so cooperation with resource producing countires is inevitable, and magnetic
2 extreme reduction and material analysis/interpretation technology is also at a low-level compared to countries. Therefore, in order to overcome the
alternative permanent magnet | low maturity of domestic technology and strengthen supply chain cooperation, there is a need for collaborative research
material technology with Japanese companies that possess the relevant technology
Platinum group(Pt, Pd, It) | gome technologies for smelting-refining-deoxiadation-powder manufacturing-part materialization of domestic platinum group
catalyst material technology . i .
30 . metals are being secured, but the front-end process linking technology lacks. Thus, there is a need to develop world-class
for hydrogen energy using | . ) . ) o .
platinum group metals linked technology through collaboration with American, Japanese, and Canadian universities that are leading the technology
3 Semiconductor laser epiwafer | In the absence of a domestic institution possessing original technology for III-V group laser diode materials, core technology was secured
material for future mobility by collaboration with American companies, research institutes, and universities with leading technology
Biomass upgrading and fossil More than 50% of biocarbon raw materials are imported, making it difficult to secure them domestically. International technological
fuel replacement process . . . . .
32 TR exchanges related to optimal use of steel processes, such as biomass preprocessing, raw material supply, and processing technology, are
utilization technology for . .
im0 absolutely important in the future carbon neutral era.
carbon neutrality in steel
. A joint international response is essential for technology related to product carbon footprint measurement and tracking, which is the
Metal manufacturing process . . ) . . . . )
33 o9 o basis for CBAM implementation. Therefore, international exhange is needed to track new steel types in response to carbon neutrality and
digital conversion technology . . . .
develop international standards for Al-linked steel springs, etc..
34 Resource recycling As there are no domestic companies that possess core technology for biomass-based biodegradable material monomers such
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Super-Gap Technology

Field Number The Need for International Cooperation
Name
biodegradable fiber materials
and commercialization as lactic acid, successful technology development requires cooperation with American companies that possess world-class
technology utilizing 100% original technologies related to biomass-based raw material extraction and property diversification
biomass materials
. Since there is no domestic institution/company that possesses the original technology for manufacturing non-woody
Non-woody cellulosic fiber . . L . L
35 cellulosic fiber materials, cooperation is necessary with a Japanese company that possesses the world’s highest level of
and nonwoven technology o
original technology
Manufacturing technology for
naturally derived
16 liglisy erfor;_n;mce cc:,illulose Since there are no companies in Korea with technology for eco-friendly mass production of cellulose nanofibers, it is
nanofibers an . . . . N .
organic-inorganic. multi-phase | "€CeSsary to secure production economics through process technology cooperation with Japanese universities and companies
composite materials for home
and industrial use
. . Since there are no companies in Korea that possess the original technology for isocyanate raw materials and monomers,
Biomass-derived TPU fiber . . . . . . .
37 g which are one of the main raw materials for biomass-derived TPU fibers, cooperation with German and Japanese
manufacturing technology . .. . L .
comapanies that possess the original technology for biomass-derived isocyanate is necessary
Biological recycleing There are some universities/companies in Korea that possess the original technology for enzymatic decomposition of
38 technology for composite materials related to biological recycling, but since the research remains at the lab-scale level, collaboration with British
waste fibers universities and US research institutes that possess the relevant technology is necessary
Functional material synthesis There are no companies/institutions in Korea that possess the original technology for polymer synthesis and fiber
and fiber processing . . » . . . . . N .
39 . - processing using supercritical fluids, so international cooperation with Japanese/German universities, and Dutch companies
technology using supercritical .
fluid is needed for successful technology development
D'%}“]‘(l, twin tlech;lsl(l)gy While the original technology for a digital twin platform that combines robots and artificial intelligence is not yet mature
. inking real-virtua . . L . o . . .
Intelligent Robot 40 g s in Korea, technical cooperation is needed with German research institutes that have pioneered the introduction of the
environment based on robots,
equipment, humans, and work Industry 4.0 concept
- 13 -
. Super-Gap Technology . .
Field Number The Need for International Cooperation
Name
models
Common, platform for, There are many institutions/cc ies in Korea cond research on mobile robots, robotic arms, and grippers, but there is a gap
manufacturing robots with . A . . ) . A
. with leading technologies. Thus, it is necessary to quickly secure the original technology through cooperation with German research
41 quick and accurate I ) . P N
movement-manipulation institutions that developed the core technology of the next-generation mobile-manipulation robot platform for the first time in the world
intelligence and are leading industrial/service humanoid platforms
iohodifficul A Some robot automation research is being conducted in Korea to perform high-difficulty autonomous movement and manipulation tasks,
ng TG IO I. but the technology is not mature enough, so it is necessary to secure for the original technologies with next-generation robot
solution based on expert skill . . L A o .
42 AT teaching/learing technology and robot operation intelligence through cooperation with German research institutes leading the field of
digitization, work process, and A . i . .
. . collaborative robot technology used in human-robot coexistence environments and dula-arm robot technology capable of performing
environmental understanding ) . . )
various tasks in a flexible environment
R2X standard protocol and | 1y gorea, there is a lack of original technology and international standardization capabilities related to robot-infrastructure
network technology that o . . . S
43 B g communication. To solve this problem, we secure technology through cooperation with overseas specialized institutes that
ensures connectivity with L L .
— possess 10T and communication related original technologies
. Although some related research has been conducted in Korea, there has been no case that has reached the commercialization stage.
Multisensory module for - . . . S
44 S g o However, US univerisities have the most advanced original technology and have experienced success in commercializing it through
startups, so it is expected that they will quickly secure the next-generation original technology through cooperation
A methodology that can objectively evaluate social interaction technology between humans and robots has not yet been
Human life support researched globally. US universities are world-class in all stages from basic research to commercialization related to
45 robots - services with built-in | human-robot social interaction, including robot design, Al/system development, real-world verification. The Swedish research
multi-sensory intelligence institutes possesses the world’s best technology in the field of non-verbal motion generation. So, it is expected that the
module world’s first human-robot interaction technology evaluation methodology will be established through collaborative research
with US universities and Swedish research institutes
. . . There are almost no domestic companies with experience developing and field application of virtual simulation platform technology for
Virtual physical production . . AR o o e
46 5 g each manufacturing process. So, development trial and error is minimized through cooperation with US research institutes, universities,
simulation platform o . )
and German research institutes that have abundant resources such as research personnel and facilities equipment
Advanced
Manufacturing ) -
Agricultural tractor There is a lack of technology related to autonomous tractor operation in Korea, so for successful technology technology
47 autonomous operation development, cooperation is needed with Japanese and US universities that have world-class technologies related to

technology

autonomous operation such as environmental awareness and swarm control
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Super-Gap Technology

Field Number The Need for International Cooperation
Name
Soil-agricultural There are no institutions/companies in Korea that original technology related to the agricultural digital twin model, so for
48 machinery-working machine | successful technology development, cooperation with US universities that possess world-class original technology related to
digital twin model the VR-based virtual agricultural model is necessary
Digitle}l twin technology for Since there are no companies/institutions in Korea that possess original technology related to real-time non-destructive
49 (lflyy PG [INOEED testing in a 3D work environment, cooperation with German research institutes that possess world-class original technology
response for autonomous . .
manufacturing related to non-destructive testing is necessary
Global value chain crisis ) ) R o i ) )
management and Regarding eco-friendly distribution logistics service technology that responds to global environmental regulations, the
50 manufacturing logistics Al technology is not mature in Korea and the level of technology is insufficient, so collaboration with Canadian universities
assistant technology with prior research experience in North America is necessary
development
Global ESG design evaluation Collaboration with British research institutes and US universities is needed to establish an ESG design evaluation platform related to the
3l et ol gyl gt style industry to respond to global ESG market regulations and develop competitive products
platform technology o y P g g P comp P
5 AV ;o;or s‘;.ruc;ur'al Vll?ratlon As domestic technological maturity is low, cooperation with US universities with extensive knowledge and experience is
and aerodynamic noise . . . L . . .
optimization technology necessary, and there is a great synergy effect in international joint research with domestic companies
Turboshaft engine Due to the absolute lack of domestic test evaluation infrastructure and know-how, there is a high possibility of project
53 aerodynamic efficiency failure without cooperation with US universities. It is expected that future commercialization will be promoted by utilizing
improvement technology the international R&D network to discover and test engine-equipped aircraft
Aerospace & - - -
Defense . X Since the domestic technology level has not reached the commercialization stage, we shortened development time and
RTM process simulation and . . — b . . .
54 PP costs by collaborating with US universities and promoted market entry by uilizing international joint research on aircraft
optimization technology
structures
Development of core ) ) ) ) o
technology for pitch-based In Korea, there is no pitch-based carbon fiber technology corresponding to strategic materials in the space and defense
55 ultra-high elastic graphite fiber industries. It is necessary to secure domestic ptich-based raw material technology and establish a carbon fiber
and composite product manufacturing base through technical cooperation with Japanese universities and US research institutes
technology
- 15 -
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Field Number The Need for International Cooperation
Name
Globally leading digital Domestic pharmaceutical and bio companies do not have digital simulation-based drug manufacturing process system
twin-based pharmaceutical . . . L
56 : technology, so successful development requires cooperation with world-class US and UK research institutes related to
production advancement . . X
technology biopharmaceutical manufacturing
Modified nucleic acid US universities, research institutes, and companies have world-class technology for the development and manufacturing
manufacturing process L ) . .
57 o o process of nucleic acid therapeutics such as mRNA, so it is necessary to secure global technology through cooperation
technology for nucleic acid . )
drug development with US researchers based on this
Advanced bio products
appl.led willh 'advanced It is necessary to establish a cooperative system with US companies, universities, and German companies that possess the
58 alternative experiments based ivinal technologv for high-quality. high-eff fety dovi d establish a standardizati tem based on thi
on Emergent MicroPhysical original technology for high-quality, high-efficacy safety devices, and establish a standardization system based on this
System
Advanced Bio P Core technologies of cu_stom.lged dlagn051.s prediction based on_Sp_atlal Multlomlc§ for single cell analys1§ and Verlﬁc.atlon
L S are secured by US universities, companies, German research institutes, etc., so it is necessary to establish a self-reliant
59 prediction techonlogy based for domestic di . diction devi d technologies through conti L b and dovel .
on Spatial Multiomics system for domestic diagnostic prediction devices an echnologies through continuous joint research and development in
connection with this
Digital hgalthcare 'dev1ces and In order to export digital healthcare devices and services, verification of the suitability of the country’s citizens(race) and overseas local
services multi-center . . . . . . . S -
60 .. .. . medical system is required. There is a need for distributed clinical trial technology cooperation linking multinational and
distributed clinical verification L . o I e
multi-institutional suppliers, users, and monitoring entities from the development stage to performance verification
technology
6l Body-nnmted biometric mumrmg In order to advance biometric information measurement through wearable healthcare devices, collaboration is needed with US universities
electronic patch technology that possess patch-type monitoring device technology that can be attached or inserted into the human body
Hé}llrsl'iltgnvlrop:ngnt dlg(lltal Collaborating with US universities and German research institutes that have technology to simulate industrial and living
62 calh monoring an environments(high-low temperature, sealed, gas, and space, etc.) that are harsh for people to survive and biometric

verification environment
implementation technology

information recognition technology with improved accuracy
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