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Future of Al Semiconductor and Robot Era to Open with Photonics Techﬁiolo
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In the era when Al and robots change the world,
at the center is photonics technology that controls PHOTON!
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COMPANY OVERVIEW
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General Detail OPTO {11

World's Best Wafer Level Optics Specialist

CEO

Sales

Capital

Employees

(cJA(oEEC

o
2016

Foundation
2016.8.18

Lee Jun Yeok
Us §7.2M
US $0.4M
50 people
n B A2
o o o o) o o
2017 2018 2020 2021 2023 2025
SSANGYOUNG Motors LIDARWLO KIA Motors WLO IATF 16949 Selection of key
M.Pof Automotive Lighting  |nyestingin WLO M.P of Automotive Lighting Development for Baby Unicorn in Korea national strategic

Automotive Scale-up Tips technologies
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Organization

CEO

Lee Jun Yeok

(cJA(oELEC

WLO Optical Design - 1
Automotive, CPO, X-Ray

WLO Optical Design - 2
ToF, LiDAR, Industrial

LAM
Automotive

Automotive

Business strategy

FACTORY R&D
CPO

Purchasing/Production
WLO Process - 1
Nano-Imprint, WLS, WLI

WLO Process - 2

Laser Litho, Deposition, Coating, Etching

Research Planning

WLO M/P

Dicing, Packing

\. J/

MANAGEMENT
CFO

Finance/Accounting

Personnel

Facility Management

Technical Advisor

Academy &
Research Institute

Korea Photonics Technology Institute
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Government Award and Technical Evaluation OPTO {11

Best Technology in Best Facility

Objective Technical Competency Mass Production Stability

-

3 Government Awards Grade I I 2
Technical Credit Assessment

2024 Optical Convergence Industry Commendation

"Minister of Trade, Industry and Energy Award"

2024 Invention Day Patent Commendation "Prime
Minister Award"

2024 New Technology and Outstanding Technology
Commendation "Presidential Award"

202411
“Wafer Level Optics Manufacturing and Design Technology”

2024 =HI==SEL
2MI1= I =2 Production

[ ]
scale-up TI ps Reduce lead time and minimize supply and demand risks

by having its own FAB and internalizing core processes

“Advanced Mobility and Smart Device Cost
WLO Technology Development”

2024.08

Achieving overwhelming productivity and cost reduction per chip

through wafer-level mass production process

Quality

Proven quality management system

with Class 100 semiconductor class cleanroom operation and IATF 16949 certification

SCALEUP
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BUSINESS

Wafer Level Optics / Automotive Lighting
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Business Model OPTO (o]
Wafer Level Optics Tech & Vision

me lec Wafer Level Optics

Automotive Lighting O

Interior Light Exterior Light Wafer Level Optics
Starlight, Interior Lighting (with MLA)  Carpet, Signal, Headlamp (with MLA) Single/Double Side MLA(Micro Lens Array)

DOE(Diffractive Optical Element)
MPA(Micro Prism Array)
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Business Model : Wafer Level Optics OPTO{{{¢;

All about WLO | One-Stop Fabrication from Design to Manufacturing

WLO WLS WLI Photonics

(Wafer Level Optics) (Wafer Level Stacking) (Wafer Level Integration) Foundry Service

SO I 111
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WLO : Wafer Level Optics OPTO{{{¢

Nanoscale photonics device based on semiconductor process that can be mass-produced Technology for creating ultra-precise shapes

'Autonomous Engine' Design Technology Al process optimization solution

production in the mobility, mobile and AR markets

LIl —tiil {18 ”\

)

Mobility Smart Device AR/VR
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| WLS : Wafer Level Stacking CTALOELEC

Multi-element stacking, performance enhancement ultra-precise stacking technology

Ultra-precise Active Alignment
Micro camera module less than Tmm

>
] =5 Humanoid Multi-modal Sensing

G

Image Sensor ToF-LiDAR ‘ Humanoid Sensor
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| WLI : Wafer Level Integration CTALOELEC

A technology that combines modules and photonics devices to provide a solution in the form of a finished product

Game changer in the module market
Photonics - Sensor/Light source module fully coupled
Wafer Level *SiP Solution

* SiP : System-in-Package

Battery Bio & Medical Aerospace
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Foundry Service OPTO{{{e

’i Mastering Phase —‘ ‘ Mass Production Phase

PR/ Laser Litho Master Mold Development Nano Imprinting Dicin Inspection Packing

Gray Scale | Nano Imprinting
Laser Direct Lithography | & o
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Foundry Service OPTO [

Wafer Bonding Inspection
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WLO Technology

Advantages of WLO Developed as Major Processes of Semiconductors

Increasing demand
forminiaturized and

high-performance
electronics

Ultra
Small

Increased needfor
imaging, sensing,
andlighting

Needasmall,

cost-effective
optical solution

High Low
Reliability Cost

The onlytechnology that can use wafer semiconductor processes to manufacture

high-quality, uttra-small, precision optical components atlow cost
WLO(Wafer Level Optics)

(cJA(oELEC

OPTOELEC’s WLO

It enables the miniaturization of
optical components, enabling smaller and
more sophisticated electronic components to be developed

Integration into a single wafer reduces costs
and improves performance
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WLO Technology for Al-Smart Device (JA(®ELEC

Sensor & Display for Smart Device

OPTOELEC’s
DOE

AR/XR 3D TOF Camera |«

B Diffuser

DOT Projector

Image Sensor

Aperture .

Wafer Level Optics

Image
Sensor
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WLO Technology for Silicon Photonics

Silicon Photonics Optical I/0 Core Components

Micro Optics

Silicon
Photonics

Optical
Lens

Micro Lens

Aligns laser light
with waveguide

(1

Silicon Photonics

(cJA(oELEC

Grating Coupler / Wave Guide

-

Grating
’ Coupler

Silicon
Photonics

Silicon
Substrate

Beam Shaper / DOE

Beam Shaper/DOE

N\ | Transforms light
\ | into specific patterns

Silicon Photonics
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Business Model : Automotive Lighting

"

Pattern & Dynamic Lighting Function

Seat Ambient Light

| .

| =
¥ >
O ]

1,000mm Large Area Slim Lighting Technology o

Room Lamp Dynamic Ambient Light Logo Lamp
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| Business Model : Automotive Lighting with WLO

Signal Lighting

Y -
T
_,

N

Carpet Lighting
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Technology for Automotive Exterior Lighting with WLO

(cJA(oELEC

Development of Image Floating Optical System through Double-Sided MLA(Micro Lens Array)

Heat dissipation
4-LEDPCB

Seated and shielded

Cover

Double Side MLA

~ -

Application of specialized WLO junction module technology

= Aspherical WLO for Aberration Improvement

= Pattern Design for Floating Image Implementation
» Pattern offset design for focal uniformity

» |mprinting precision

4-CH MLA module

Multi Collimator Lens

v 1-CHMLA module
AN . 4ch Bottom MLA
4ch Micro Shield Pattern
A&
N 4ch Top MLA

e e e e
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FACTORY

WLO FAB / Assembly Line / Development Process
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Wafer Level Optic FAB OPTO{{{¢

World's Best Semiconductor Equipment and Process Infrastructure

Gray Scale Laser
Direct Lithography

(Smart NIL)

O
NANO Imprinting
€ I el

o o
Taylor Hobson ZYGO
PGl Optics Pro Newview 9000
Wafer Level Optics FAB in Siheung di g
Master Imprint
_ + +
PR/ LaserLithography Master Mold Development Nano Imprinting Dicing Inspection

i —

k3
E

2 Laser Lithography operations 2 Imprinting 2operations & Setto 12" Operation of new ultra-precise inspection equipment
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| AssemblyLine OPTO (I

Assembly | | Starlight Assembly

Category LINE CAPA
Automotive 3 Line (Custom Line Setup) 30K/month
A'ssy Starlight 1Line 1K/month

Etc. 2 Line (Line Setup on 26.05) 20K/month
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Development Process
Development Step & design
Project RFI Concept Optical
(Design RFI) (Design Idea) Simulation

EB a

APQP Gate Review
Concept Design Prototype
(Customer) (DFMEA) (Customer)

5 6

Feasibility Study

DFMEA, Prototype Report

PPAP Approval, PFMEA, Control Plan

(cJA(oELEC

Pilot Run SOP
(PFMEA & SPL)

7 8

Post-SOP

A

Optical Design

A\ CostDown

*  Mass Optimization Design

*  Lighting and Projection, Free
Curved Optical Design

+  Wafer-level optical design

*  Design stage proactiverisk
verification

*  Validation and Design Tool

\nsys  Zemax

‘An Ansys Company

VirtualLabrusion

SPEOS

Mechanism Design

© RobustDesign

Customer RFQ Reference
Instruments, Molding, Materials
Assembling Consideration Design
Securing automobile reliability
Efficient heat dissipation structure,
such as MS Specifications
Instrument Design Tool

97 CATIA p?? SOLIDWORKS

H/W & S/W

# EMC Compliant

Compliance with standard
interfaces

Automatic circuit reliability
Automotive-grade Circuit

MCU Firmware Development and
Control Algorithm Implementation
Apply fail-safe logic

e SIAR
@

VECTOR >

(Start of Production)

Lessons Learned
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Development Process

Alignment with APQP Press

(cJA(oELEC

Phase 1
Plan & Define

Step1,2,3,4

- Feasibility Study

- VOC Analysis

Phase 2
Product Design

Step 5,6

- Optical Simulation
- DFMEA

- Prototype (Mockup)

Phase 3
Process Design

Step 6,7

- Process Flow Chart
- PFMEA

- Control Plan (Draft)

Phase 4
Validation

Step 7 (SPL)

- Pilot Run (SPL)
- PV Test Report

- PPAP Approval

Phase 5
SOP & Feedback

Step 8

- SOP (Start of Production)
- Early Containment

- Lessons Learned

A

Continuous Improvement & Feedback Loop (Post-SOP)




THANK YOU.

Copyright © OPTOELEC. All Rights Reserved.
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