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About Us
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The leading company in evolutional RF technology
and components development for KF-X AESA radar

Electronic Device Solution Inc. is a one of the top leader in RF technology that develops

and manufactures parts of KF-X AESA radar. We develop components, parts, and modules
that need to use in military systems and industrial systems. We have active and passive
components that can perfectly control electronic signal. Moreover, we have been dedicated
in offering top quality modules. We also can guarantee that our components of product are all
made in Korea.

Our priority goal is getting customer’s satisfaction for all of our products. We have the technical
skills and well prepared employees to respond to customer’'s demands at all times. Also, we are
trying to improve our customer's value rather than our company’s own profit or competitiveness.

We have various experiences in developing and manufacturing of RF technology. We hold Quality
Certificates of AS9100 and IS09001. This AS9100 quality certificate proves that we never
compromised our process robustness, therefore our product is one of the best in the industry as
well. Our company has been established and popular company with an excellent work track
record for the best Defense industry. In particular, while developing military products we
produced products that have proven to be operating in extreme environments through MIL-STD
environment test and EMS test.

In addition, we are trying to develop more efficient products by using materials or parts that are
made in Korea and we developed our skills by acquiring Certification of Research Institution and
Certification of Korea Venture business as well. We are investing in the development of new
products in our overall business.

According to these circumstances, we are working hard domestically and internationally to get
intellectual property with our various Certifications and new technologies. Moreover, we are
trying to play an important role in the overall industry.

Electronic Devices Solution Inc. will make technical progress in the products because customer
satisfaction is the most important role for us. We also care about corporate social responsibility.
Therefore, our increased revenue will be shared with society for our better future together.

Thank you.

CEO Byeong—Ok Lim

CEOQO (chief Executive Officer)

1996

- Academic Discipline

- Hankyung National University
Department of Electronic Engineering

2000

- R&D, Degree Acquisition
- Dongguk University
Department of Electronic Engineering
- Millimeter wave Technical Research Center

Ph.D
Byeong-Ok Lim

2009

- Product Development
- ETRI : 3D-IC Package
- Hanwha System Inc. : RF Parts/Modules, KFX AESA

Essential Career

- Electronic Device Solution Inc. (2018~ ) 2018
- GP Inc. (2017~2018)
- Hanwha Systems Inc. (2010~2017)

* Electronics and Telecommunications (2009~2010)
Research Institute (ETRI)

- Business Career
- GP Inc. Technical Director
- Electronic Device Solution Inc. Startups

R&D Items

Components & Test system for AESA radar (2020)
- GaN HPA MMIC, TRM (Transmitter Receiver Module), Filters,
Connectors, AESA radar test System

[94GHz LNA MMIC]  [X band 30W GaN HPA] [AESA Radar Prototype model]

KF-X AESA Radar (2019)
- X band GaN Transmit High Power Module

AESA Radar Prototype Model (2017)

[AESA Radar Test system]
- X band Antenna systems, TRM

L-SAM Multifunction AESA Radar (2016)
- S band Antenna systems, TRM

KSAM Search radar & Tracking Radar
Transmitters (2012, 2015)
- S band 2.0kWg& SSPA, Ku band 1.5kWg& SSPA

[L-SAM Radar TRM]

[S band SSPA]

[3D-IC TRM]

X band TRM based on 3D-IC of the TSV (2010)

Millimeter Wave(94 GHz) LNA MMIC and Module (2009)

i
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[X band Filter & Connector]

|

[K-SAM Radar] [Ku band SSPA]
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Company History

I We search for new and improved best practices to become the best in the industry.

——————————————— @ Establishment of Electronic Device Solution Inc. 2018.10
2 O 1 8 I _______________ o AESA Radar System Task TDA Development Agreement

(Hanwha System) 2018.11

Authorization of Venture Business 2019.01

2019 |

Establishment of R&D Institute (KOITA) 2019.03

Applied Young Tomorrow Project (KOSME) 2019.03
Performance-sharing Company (Ministry of SMEs and Startups) 2019. 05

IS09001:2015 Quality Certification (Korean Standards Association) 2019. 05

Partnership Agreement on the Development of Control Unit for AESA Radar
(Hanwha System) 2019. 09
Certification of National Defense Drawing Specialist (Hanwha System) 2019. 10

Certification of Excellent Companies in Job Invention
(Korean Intellectual Property Office) 2019. 10

Participation in a Balance between work and life Campaign
(Ministry of Employment and Labor, Daejeon) 2019. 10

Leading company of Field Practice
(Daejeon Metropolitan Office of Education) 2019. 10

Certification of Excellent Technology Companies (Nice D&B) 2019. 10

Selected as a Defense Small Venture Company
(Defense Agency of Technology and Quality) 2019. 12

Electronic Device Solution Inc. trademark registration certification
(Korean Intellectual Property Office) 2020. 05

Control Unit for AESA Radar Delivery Completed 2020. 06

2020

Family Enterprise Designation (Korea Institute of Energy Research) 2020. 06

Control Unit for AESA Radar Delivery Completed 2020. 09

Transfer of patented technology to transceiver modules with protective circuits
(Hanbat National University) 2020. 09

X-band GaN Two-Step High Power Amplifier MMIC Design Transfer
(Korea Electronics and Telecommunications Research Institute) 2020.09

Selected as Cooperated company with Korean Defense Venture Center
(Defense Agency for Technology and Quality) 2020. 11

2 O 2 1 @--- - e st partnership with Hanwha Systems 2021.04
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Business Goal

I We have it's quality vision and mission to thrive in the future

MISSION -
VISION - Leading company in strategic RF technology
: = 0e
[
E oo v
o e
__________________ Quality Spirit of . Pursuing
VALUE Priority Challenging Sharmg Happiness
High quality of product Never give up and When we were together | when our customers are
impresses customers, enjoy challenging we could go far happy we are happy too
Quality Spirit of . Pursuing
L . Sharing :
Priority Challenging Happiness
v v v v
BUSINESS
STRATEGY
« Certified products . gﬂsillleer]s%ee?:/ipoexvment  Share with customers * Family comes first
* Product regularity c e Share with partners , Good balance
_ * Create new customers between work and life
* Product improvement c ® Share with co-workers
e Create new products * Happy welfare
e Large Enterpriseization « New Corporate culture e Share with society « Share profits and
achievement
| i .
CORE - AS9100 ablities to Specialized
"""""""""""" . 1S09001 work efficiently Wln-er.'l
COMPETENCY in each part. Cooperation

CODE > @ ' a
OF CONDUCT /! Q Ll

COMMUNICATION EFFICIENCY GROWTH SECURITY
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Management Ideology

I This explains guiding principles and fundamental beliefs of us.

Contribute to society

Give back our
profits to Society
Constant donation and charity
| investment to foster backwardness

A

Share of Result

Sharing Performance
for All Employees
Extra Incentive
Good Benefits for

employees

Value Creation

Corporate growth creates social value
Increase in employment of
our company and its partners
Value sharing activates
domestic demand

Sales Increase

‘O
Aggressive but stable sales
Munitions Core Parts Development
Marketable Product Development

Technical Evolution

Advances in technology
and product development
Development of innovative
products in RF parts industry

www, edevicesolution.com
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Organization Chart

I This is our systematic organizational chart.

.

Development
Department

Research Institute

v

b
Management
Department

Department

Manufacturing
Department

Quality

2 CEO

Development
Department

Management
Department

Manufacturing
Department

L

Quality
Department

- Establish policies and
direction for product quality

- Commanding and supervising
product directions to all
department to help
understanding

- Arrange employees and
resources at the right place for
better result and products
quality

- Review the status of products
quality regularly

- Maintain a leader role and
take care of complaints and
issues.

5 Electronicz:x.....

DeviceSaolution

- Management of client
assets

- Write and manage estimate
sheets, contracts, and order
reports

- Responsible for product
drawing sketches

- Overall customer services

- Create policies and report
work result on each departments

- Business Management review
and report related information

- Manage accounting and assist
overall work

- Partnership management

- Managing and reporting
transaction sheet

- Manage supplier and purchaser

- Supervising field workers and
process

- Safety education

-ldentifying materials in products
during the process and managing
traceability

- Establish a work plan and
manage the progress of work

- Facilities and equipments
management

- Write process management
sheet (Traveller)

- Identify and manage unprocessed
materials, finished goods, and in
stock items.

- Planning and supervising
Quality Management System

- Check quality management
manual and work process

- Find problems on quality
management system and resolve

-Testing and reporting overall
process

- Establish internal testing.
Also, report results and
non-conformance papers
and examine the corrections.

www, edevicesolution.com
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Facilities

Business Capability

I There are our facilities.

I This is our development and mass production process.

@ Research Institute

Development
Request / Proposal

L

Development request
Proposal Review

!

Development Plan
T/F Configuration

!

Feasibility study
(Possibility, business
feasibility, etc.)

Research Institute Reception room

!
Office of Business Support

Development
Plan Review

L

Plan for
Development

!

Development
Program Review

L

Creating detail

Office of Business Support Meeting room

» Basic Design

!

Design sample
Production

development
plans

@@ Laboratory and Manufacturing Room

Electronic::
DeviceSolutio

seomi
arsrission] [ paver s H| Vo5

Control Board | L Flew-Rigid
Board
sw

Requirement Analysis

Material storage ~ Assembly Component SMT Test Product inspection

n www. edevicesolution.com

a Test fixture

Performance
test

a Reliability
test

v

Detailed
Design

!

Prototype
Production

!

Product
Characteristics
[reliability
Tests

!

Product
Presentation

|

Development
Completed

!

Completing
arequest for
mass production
transfer

STEM Cg,
*g{ '9}/,(\
& @

N
5\" R2Y
3 S

\&DNV-G%

AS/EN/JISQ 9100

1SO9001 / AS9100
Quality Certification

Mass production plan
establishment

Prototype
Mass Production

S

Verification of product/
process inspection criteria

—

Prototype Mass
production
completed

l

Start mass
production

Manufacturing

(Prototype
Mass Production)
«=——p Purchasing and
Ordering materials

3

(Prototype
Mass Production)
Self-inspection
Criteria Verifications

(Prototype
Mass Production)

Mass production
characteristics
/Reliability tests

Quality Purchasing

Mass Production

www.edevicesolution.com



Main Products

I Introducing the main products of Electronic Device Solution Inc.

Device

Component

o —

NIE

Service

01

- Proposal
- Technology research
- Investigate Patent

Electronics:....
J DeviceSolution

01

Active Device

- GaN Transistor
- GaN MMIC
- LNA, HPA, ...

01

Specialized Bullet
Connectors
- Built-in filter ;
- Short length s

- Long length

01

RF Module
- Drive Amplifier
- High Power Amplifier
- Transceiver Module

02

- RF, Power, Module
- Artwork, Electromagnetic Analysis
- 2D, 3D Modeling

.%

N

R

Production

03

-PCB
- Prototype
- Module

02

Passive Device

- RF Filter(LPF, HPF, BPF)
- Power Combiner/Divider
- Hybrid Coupler

02

RF/DC Connector

- SMA, BMA, MBX, MMBX
- SMP, SMPM, DIN, N-type
- Press-Fit Type,

Customized Shape Type

02

Testing Equipment
- Multi-channel Amplifier
- Power Detector
- Test Fixture

((i/&'))

Test

04

- Performance Test
- Environmental Test
- Customer Test Support

www, edevicesolution.com

Main Products

I Production and test of High Power Amplifier MMIC.

Product Standard

- Frequency

- Output power (dBm) = 44.8
- Output power (W) > 30

- Small signal gain (dB) = 30

- Drain eff. (%) > 40

Product Design

Oulput Power (dBm)

X-band (0 GHz ~ 00 GHz)

=TT
s s

- PAE (%) > 40
- Drain voltage (V) 28

- Gate voltage (V) —2.3

Power_Sweep

20 15

- -5 a 5 10 15 20 25
Input Power (dBm) (dBm)

Measurement and Performance Analysis

16Channel Transceiver Moule
(Hanwha Systems)

Electronic::x.....
J DeviceSaolution

T

\_ X Band HPA MMIC die )
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Main Products Main Products

I Connectors with built=in filer

I Customized Connectors and Adapters.

Product Standard RF Connector
-Passband DC ~3.5 GHz (LPF), 2.9~ 3.5 GHz (BPF) - Return loss  15dB min » Board to Board Connector (SMD / Bullet / SMD)
- Connector type BMA bullet - Attenuation < -45 dBc (6 GHz), < -65 dBc (9 GHZ) s \
- Insertion loss < 0.5 dB, < Ripple 0.2 dB - Input output impedance 50 ohm Jornect long lengih boarcs Frpbepi et

MBX Type (~20mm)
at

~ MMBX Type (~7mm)

=

Product Design

| = = - Real Picture Real Picture
Al
[ gy || _ -
i | '@ ©
N
| w T s
_ Real Picture Real Picture
2D, 3D Simulation Design h g
* Connector types are changeable
Product Photograph DC Connector
: . Customized Connector
O E Customized Shape Type Press Fit Type
e i
BMA BMA BMA .
(Female) (Body) (Male) e f
°
Similar Product Line
- X band BPF 9.0~10.0 GHz - Ka1 band BPF 27.5 ~28.5 GHz “
- Ku band BPF ~ - Ka2 band BPF 345~ 35.5 GHz
= 15~ 17 GHz Real Picture Real Picture
* Frequency and Filer types are Changeable
Ry Electronic e www.edevicesolution.com Ay B www.edevicesolution.com



Main Products Main Products

I Development of Transmitter Operation Amplification Modules for KF-X AESA radar. I RF Transceiver Test Equipment for AESA radar.
Product Standard Product Standard

. - ~ . Control by syst de, . X— GHz ~ 10 GH LG

Frequency  X-band (0 GHz ~ 00 GHz) * Function Cglrl]ez:ot in¥osr\r415a(teirgnn;t%t§s, Power protection Frequency band (9 GHz 2 29 Standard 2U Rack

- Input Power 0.0 dBm . Size 000.0 x 000.0 x 00 mm3 - RF Module 6 Channel (Tx : 1ch. / Rx : 4ch. / S.G : 1ch.) - Weight < 7kg

- Output Power 00 dBm - Weight < 0.0kg - Qutput powe > 40 dBm (Tx), = 10 dBm (S.G) - AC Input 220V, 60 Hz

- Duty < 00% (PRI : 0000us, PW 000us) "ENV.Test Compliance with MIL-STD 810G - Gain > 25 dB (Rx) -ENV. Test Compliance with MIL-STD 810G

. Individual trol by ch l, . .

* Droop <0dB -EMI. Test ~ Compliance with MIL-STD 461F  Function Sntalt\(/aI iﬁ?or?r?gtirc?n c\éllce;?onr?, Power protection, etc. -EMI. Test Compliance with MIL=STD 461F

Product Design Product Design

Hardware Configuration Hardware Configuration

)

RF Board

RF Module

ower Boa
Control Board il g — Control Module

Housing 2 Bpe\;i’cesb]"uﬂnﬁ =2 Housing

Testing N — — Signal

i G
Equipment enerator
Product Photograph Product Photograph

KF-X AESA 2fl0|Ch
IR LV TN
-

-_

KF-X AESA Radar < Amehitesiion el ) AESA Radar Test System
(Hanwha Systems) (Hanwha Systems)

Electronic sz . . Electronic sz . .
=Y DeviceSolution www.edevicesolution.com = DeviceSolution www.edevicesolution.com



Partnership Intellectual Property

I We have various intellectual properties with constant researching and developing.

I Introducing our reliable business partners.
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Partner Company We create future together.
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O Hanwha Systems

The Patent Title
Electronic Device Solution Inc. will keep partnership up with Hanwha System and we will continue the @ High power amplifiers with internal converging
research on high—tech defense electronics and IT fields of smart technology for safer and comforter future. ® Radio Power Transmission System with Active Phased Array Structure
Moreover, we want to lead innovation of the era of the Fourth Industrial Revolution together.
Our company made the development agreement and progressed about KF-X AESA radar system TDA
development and the Control Unit for AESA radar system.

® Location Information-Based Radio Power Transmission System

@ High power amplifiers with internal converging (PCT)

® LED solar panel board structure

® Transceiver Module for Active Phased Array radar with Flex-rigid board

@ Operating System with Smart Solar Cell Modules

Solar Cell modules with Solar Cell Fault-Avoidance Circuit Structure.

Partners ® Electronic Device Solution Trademark Registration (English)

Electronic Device Solution Trademark Registration (Korean)

@ Transceiver Module with Protection Circuit

@ Integrated RF Connectors with Built—in RF Filters and RF Transmission Channel Assembly

Gp @ RF Connector With Filter Gap Fixed Dielectric Filter
r oadern YEONHAB PRECISION CO.,LTD.

tradband wisless techrology Signal Control Unit with Signal Generator
GP INcC

@ Signal Control Unit with Signal Analyzer

Positioning and Movement Direction Identification System with Satellite Synthetic Opening Radar

@ Location ldentification System with Satellite Synthetic Opening Radar

m ‘5 RFPT ELTRON IX Method of measuring the velocity of a mobile device with synthetic aperture radar

NEXTLWILL Rt Powar Tach Low-pass filter

Tl o n A e e——

Connector Design

@) Filter embedded connector

@ BPF Bullet Adapter
@ Filter embedded connector (PCT)

Electronic =zs.... . . Electronic =zs... . . .
=Y DeviceSolution www.edevicesolution.com =Y DeviceSolution www.edevicesolution.com



Certifications

I We are always trying to develop.
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Defense Drawing Expert Certificate
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Product Patent Product Patent
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Confirmation of a leading
company in field training
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]
Venture Business Confirmation
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Excellent Technology Companies Certificate
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Certificate of confirmation

of work-life balance campaign
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Confirmation of Cooperated company
with Korean Defense Venture Center.
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Certificate of Trademark Registration Certificate of Trademark Registration
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Meister High School Specialized High School
Industry-Academic Cooperation Agreement Industry—Academic Cooperation Paper
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EDS News

I Updated news from Electronic Device Solution Inc.

MAMNAGEMENT SYSTEM
CHERTIFICATE

Electronic
Device Solution Inc

() Hanwha Systems 5 Electroni

DeviceSt

New Partnership
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“Acquire AS9100
Certification”

Electronic Devices Solution Inc. is officially
registered with OASIS after acquiring AS9100 quality
certification and verified quality ability by DNV-GL,

an official certification authority.

“Ist partnership with

Hanwha Systems”

Electronic Device Solution Inc. is pleased to announce

it's new partnership with Hanwha System, one of the
largest defense technology providers in Korea.

Hanwha Systems is a global company based in South Korea
providing defense electronics and smart ICT solutions.

We will be working together with Hanwha Systems

with trust and faith and we will cooperate with each other

down the road as well.

www, edevicesolution.com



