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Abstracts

Industry Overview and Market Essence

Foldable Optical Clear Adhesive (FOCA) is a highly specialized category of Optical

Clear Adhesive (OCA) specifically engineered to meet the extreme mechanical and

optical demands of flexible, foldable, and rollable display assemblies. While traditional

OCA is designed for rigid laminated structures, FOCA must function as a structural

bridge that remains optically transparent while withstanding thousands of bending

cycles without delamination, bubbling, or cracking. It is the critical 'glue' that holds

together the various layers of a foldable display—including the ultra-thin glass (UTG) or

colorless polyimide (CPI) cover lens, the touch sensor, the polarizer, and the flexible

OLED panel.

The global FOCA market is currently at the forefront of the consumer electronics

material revolution. As of 2026, the market size is estimated to range between 280

million USD and 460 million USD. The industry is entering a high-velocity growth phase,

with a projected Compound Annual Growth Rate (CAGR) of 12.0% to 14.0% through

2031. This growth is fundamentally driven by the structural transition of the smartphone

industry toward foldable form factors and the emerging demand for 'zero-bezel' display

architectures that require adhesive application on the curved edges of the screen.

Technologically, FOCA is characterized by its unique 'stress-relaxation' and 'recovery'

properties. It must be soft enough to allow the display to fold without exerting excessive

force on the delicate OLED layers, yet resilient enough to return to its original state

when the device is unfolded. As display manufacturers move toward more complex

designs, such as tri-fold devices and rollable screens, the chemical formulation of FOCA

is shifting toward advanced acrylic and silicone hybrids that offer superior durability and
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environmental stability.

Regional Market Analysis

The geographical distribution of the FOCA market is heavily skewed toward East Asia,

where the world’s leading display panel manufacturers and flexible OLED supply

chains are concentrated.

Asia-Pacific (APAC)

Asia-Pacific is the dominant regional market for FOCA, estimated to hold a share

between 70% and 80%. This dominance is rooted in the presence of global display

titans such as Samsung Display and LG Display in South Korea, and BOE, Visionox,

and CSOT in China. South Korea is the primary innovation hub for FOCA, driven by the

vertically integrated supply chains of major smartphone OEMs. China is the fastest-

growing sub-market, as domestic smartphone brands (Huawei, Honor, Xiaomi, and

OPPO) aggressively expand their foldable portfolios to capture the premium segment.

In Taiwan, China, the demand is fueled by specialized material converters and the

production of high-end foldable laptops and tablets. The growth rate in APAC is

expected to be at the upper end of the 12.0%-14.0% range through 2031.

North America

North America represents a strategic market estimated at 10% to 15% of the global

share. While the region lacks large-scale OLED fabrication facilities, it is the primary

driver of high-end consumer demand and product design. The anticipated entry of major

U.S.-based technology leaders into the foldable or zero-bezel display space is a critical

catalyst. For instance, the ongoing collaboration between Samsung Display, LG

Display, and Apple to develop 'zero-bezel' OLED panels—a project still under intensive

development as of late 2025—positions North America as a vital region for the next

generation of FOCA applications focused on edge-encapsulation and side-screen

adhesives.

Europe

Europe holds a market share estimated between 8% and 12%. The European market is
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characterized by a strong consumer preference for high-end, innovative technology.

The adoption of foldable laptops and rollable infotainment systems in the premium

automotive sector (led by Germany and France) is providing a new, high-margin

application for FOCA beyond the smartphone industry.

South America and Middle East & Africa (MEA)

These regions currently account for a combined share of less than 5%. However, they

represent significant long-term growth potential as foldable technology trickles down to

more affordable price points. Brazil and the UAE are emerging as key markets for the

initial wave of foldable device adoption in the Southern Hemisphere and the Middle

East.

Application Segment Trends

The application of FOCA is diversifying as display technology moves beyond the

experimental phase into mainstream industrial and consumer applications.

Foldable Smartphones

This remains the flagship application for FOCA. According to industry estimates from

IDC and Counterpoint Research, total foldable phone shipments are expected to reach

45.7 million units by 2028. While this is a fraction of the 1.2 billion smartphones shipped

in 2024, the high value and area-of-use of FOCA in each foldable unit make it a high-

growth segment. The trend is moving toward 'inner-folding' and 'outer-folding' designs

with tighter bend radii, requiring FOCAs that can handle higher strain without

catastrophic failure.

Zero-Bezel and Curved Displays

A major emerging application for FOCA (and specialized OCA) is in zero-bezel OLED

panels. To achieve a truly bezel-less design, display manufacturers must extend the

screen around the sides of the device. This requires thin-film encapsulation and

specialized adhesives that can maintain optical clarity and adhesion on the extremely

tight curves of the screen's edges. This application is particularly relevant for the high-

end smartphone market and the future of 'all-screen' wearable devices.
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Foldable and Rollable Laptops/Tablets

Large-format foldable devices, such as foldable PCs and tablets, represent a significant

growth area. These devices require much larger sheets of FOCA than smartphones,

significantly increasing the volume of material consumed. The challenge in this segment

is maintaining uniformity and clarity over a larger surface area while ensuring the fold

remains seamless.

Automotive and Rollable TVs

The automotive industry is increasingly adopting curved and rollable displays for

dashboards and rear-seat entertainment. Rollable TVs, while currently a luxury niche,

represent the technical 'peak' for FOCA, requiring the material to withstand repeated

rolling and unrolling into a compact housing without developing optical defects.

Value Chain Analysis

The FOCA value chain is characterized by extreme technical precision and a high

degree of collaboration between chemical formulators and display panel makers.

1. Upstream: Specialty Chemicals and Resins

The chain begins with the synthesis of high-purity acrylic, silicone, or urethane-based

resins. These resins must be free of impurities that could cause yellowing or optical

interference. This stage also includes the production of specialized UV-curable initiators

and cross-linking agents that determine the stress-relaxation properties of the adhesive.

2. Midstream: FOCA Coating and Formulation

This is the core of the market where companies like Samsung SDI and 3M formulate the

resins into adhesive films. The FOCA is typically coated onto release liners in a

cleanroom environment to prevent dust contamination. Achieving a perfectly uniform

thickness (often between 25 and 100 microns) over a large roll is a significant

manufacturing challenge.

3. Downstream: Display Panel Lamination
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The FOCA is sold to display panel manufacturers (Samsung Display, LG Display, BOE).

Using precision vacuum lamination equipment, the FOCA is used to bond the UTG or

CPI cover lens to the flexible OLED. This stage is critical; any misalignment or trapped

air bubbles can result in the loss of an expensive display panel.

4. End-Users: Smartphone and Device OEMs

The completed display modules are integrated into the final devices by OEMs

(Samsung Electronics, Apple, Huawei). At this stage, the performance of the FOCA is

tested against real-world conditions—temperature fluctuations, humidity, and hundreds of

thousands of folds by the end consumer.

Key Market Players

The FOCA market is highly consolidated, dominated by players with deep expertise in

both polymer science and optical materials.

Samsung SDI

Samsung SDI is a global leader in the FOCA market, benefiting from a unique vertically

integrated relationship with Samsung Display. Their FOCA products are at the heart of

the Galaxy Z Fold and Flip series, which have set the global standard for foldable

device performance. Samsung SDI focuses on 'self-healing' adhesives and formulations

that minimize the 'crease' visible on foldable screens. Their ongoing work in thin-film

encapsulation and side-screen adhesives for zero-bezel displays positions them as a

critical architect of future screen designs.

3M

As a global giant in adhesive technology, 3M has leveraged its decades of experience

in OCA to develop a robust portfolio of FOCA solutions. 3M’s products are widely used

by both Western and Asian OEMs. Their R&D focuses on high-durability adhesives that

can withstand extreme environmental conditions, such as high heat and humidity, which

are common challenges for flexible displays. 3M is a key partner for companies

exploring rollable and large-format foldable screens.

Iwatani Corporation
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Iwatani Corporation is a specialized Japanese player that provides high-performance

materials for the electronics and display sectors. They are known for their precision in

material sourcing and their ability to provide specialized chemical additives that

enhance the flexibility and optical clarity of adhesives. Iwatani plays a vital role in the

Japanese and APAC supply chains, often acting as a bridge between specialized

chemical synthesis and mass-scale display production.

Market Opportunities and Challenges

Opportunities

The Zero-Bezel Revolution: The demand for smartphones with zero bezels

represents a major new application for FOCA. By providing adhesives that can

curve around the sides of a device, manufacturers can fulfill the 'all-screen'

design dream of major OEMs like Apple.

Large-Format Foldables: The expansion of foldable technology into the laptop

and tablet markets offers a significant volume-growth opportunity, as these

devices consume much more FOCA per unit than smartphones.

Advanced Cover Lens Materials: As the industry transitions from Colorless

Polyimide (CPI) to Ultra-Thin Glass (UTG) for a more premium feel, the demand

for FOCAs that can bond effectively to glass while managing the stress of the

fold is increasing.

Tri-fold and Rollable Form Factors: New device designs that involve multiple

folds or continuous rolling require even more sophisticated adhesives with

higher stress-relaxation rates and better fatigue resistance.

Challenges

High Device Pricing: Price remains one of the biggest challenges to attracting

new consumers to the foldable market. The high cost of specialized materials

like FOCA contributes to the premium pricing of these devices, which currently

limits their market penetration compared to the 1.2 billion-unit traditional

smartphone market.
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Folding Endurance and Creasing: Despite advancements, the 'crease' at the fold

remains a significant consumer complaint. FOCA manufacturers are under

constant pressure to develop materials that minimize this optical defect while

maintaining a 200,000+ fold lifespan.

Technical Complexity of Lamination: Applying FOCA without bubbles or

misalignments is extremely difficult, leading to lower yields and higher costs for

display panel makers.

Environmental Stability: Maintaining adhesion and clarity at high temperatures or

in high-humidity environments is a major hurdle for flexible adhesives, which are

naturally more porous and sensitive than rigid OCAs.
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