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2. XR Devices and Microdisplay Industry Trends

2.7 Roadmap for XR Devices and Microdisplay Development
»=  XR devices and micro displays are categorized into Spatial Computing, Content Immersive, and Information Display types, which are expected to grow.

» In the long term, it is necessary to develop next-generation display and optical technologies that can simultaneously solve the three key challenges of

miniaturization, high functionality, and low power.

Source: UBI Research DB
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4. OLEDoS Manufacturers and Product Development Status

4.17 Summary of OLEDoS Production Line (12-inch) Progress

»  Following Sony in ¥k cosiokiok ookl * in China have started 12-inch OLEDoS production, and Samsung Display has also started low-

volume production.

" Capa in China : dodkokskokokokokokokkokkk ******************@ 2027

Summary of 12-inch OLEDoS production line progress

Maker Location (Capa) Status Main Suppliers
SeeYA (f1 EFHL)

BOE

SIDTEK (F2ZRlH%)

Chaa Metaways (‘45 FI£)

BCDTEK (.41 4F)

LakeSide (71 H)

GZOT (EJKHKEB)
Japan Sony

Japan SDC (eMagin)

Source: UBI Research DB
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S. Key Technical Issues of OLEDoS

5.1 Basic Structure and Main Processes of OLEDoS

= Since Sony announced OLEDoS with WOLED+CF and Si backplane in 2011, only WOLD+CF structures are mass-produced to date.
= The main manufacturing processes are categorized into CMOS foundry process and OLED fab process as shown below.
B Celclickioiociickiclkioloicek ok ook can be performed in foundry or OLED fab. Anode and PDL processes in foundry are advantageous for high-resolution

patterning, while *#¥##kksksbioik ik okt tkt kol kk 0k re performed in OLED fab.

Basic Device Structure of OLEDoS Main processes of OLEDoS

Substrate

R color filter G color filter B color filter
Encapsulation layer
Frontplane

(OLED
Fab.)

Backplane
(CMOS

Foundry)

Source: UBI Research DB
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6. Status of OLEDoS Key Technology Developments

6.1 OLEDoS Manufacturing Process

Summary of OLEDoS (White OLED + CF ) manufacturing process

Section Materials/Composition Features Key Equipment

Enhances light extraction efficiency, improves viewing | Photolithography, Nanoimprint lithography,

Micro Lens Array (MLA) Polymer or glass microlens array angle Etching tools

Color Filter

Thin Film Encapsulation
(TFE)

Front plane

Second Electrode
(Cathode)

OLED Layer

First Electrode (Anode)

Contact Hole Formation

Insulating Layer

Back plane

CMOS Circuit Formation

Wafer cleaning tool, CMP, Loader/Cassette

Si Wafer Preparation Monocrystalline Si wafer (8-inch/12-inch) CMOS-compatible, essential for microdisplay system

Source: UBI Research DB
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6. Status of OLEDoS Key Technology Developments

6.10 Development of Entry-level OLEDs with Glass Backplane

« OLEDoS has a cost issue with production yields below 30% due to zero dead pixel backplane design and process technology and ultra-high resolution
patterning issues.

«  As more than 80% of MR/ VR devices are AM-LCD, OLED products for entry-level XR devices are being developed with 2-inch glass substrate backplanes
and 1500~2000ppi resolution. This is 3x higher resolution than OLED for smartphones, requiring new RGB patterning technology and backplanes. W-
OLED + CF products are being developed in advance.

= ngher reSOlution OLED manufacmring abOVC 1500ppl 3k sk >k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skl sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk skosk skoskok sk ok

(more vias and planarization processes, etc.).

Changes in TFT structure for high-resolution glass backplanes
Comparison of display specs for leading and entry-level XR devices

Display Pixel

XR device Pooe Resolution Display size ppi o

Meta Quest 3

Apple Vision Pro

Entry-level XR
with OLED (glass)
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8. OLEDoS Supply Chain Analysis and Market Forecast

8.4 OLEDoS Market Status and Forecast

= OLEDoS XR devices are expected to expand from ****units in 2025 to ****units in 2031, driven by the AR market's *** CAGR.

= OLEDoS MR/VR devices are estimated to remain in the premium market with modest growth of ***% CAGR due to the adoption of 'glass substrate OLED'
in the entry-level lineup. As a result, OLEDoS XR devices are forecast to account for approximately **** of total shipments in 2031, with AR devices
accounting for the remainder.

» The MR/VR segment will account for approximately **** (****) of total revenue in 2031 due to high panel unit costs (average ****). AR will remain

below **** of total revenue due to low panel unit costs (average ****/eye) even as shipments increase.

Shipments of XR Devices with OLEDoS Revenue Forecast of OLEDoS

- .IJ s L LB

2025 2027 2029 2031 2025 2027 2029 2031

Shipments (M units)
Revenues (M $)

Source: UBI Research DB
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