RF Materials
Company Profile

Hermetic package solutions for various industries

Make it Hermetic! Make it Reliable!

RF Materials specializes in hermetic package for optical communication,
optoelectronics, RF and microwave, military and aerospace,
industrial and medical laser application

Copyright©2021 By RF Materials Co., Ltd. All rights reserved.
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History

2004~2007

Established Metallife in Hwasung-city, Korea 2004. 04
Parts& Materials Specialized Company(Certified by Industry and Resource Depart of
Korea Government) 2005. 10

Moving the fagtory to Sihwa Industry Complex 2005. 08

Appo;nted as Technology Innovatlon Project Company by. Gov. 2006. 08
ISO-9001 Certified 2006. 05

Established R&D center 2007. 12
Changed into Corporation 2007. 12

A—J 2012~2014

Set up Heatsink line 2012. 08
Achieved 2 million dollar in export 2013. 12
arted mass production of RF Power T/R PKGs 2013. 08
Expansion of factory to 3,300m’(2"d factory) 2014. 07

2019~

Awarded as future growth engine business for material and part 2019. 04
Appointed as global competitive company 2019. 05

IATF16949 Certified 2019. 07

Enlisted in KOSDAQ (Korean Stock Market) 2019. 12

Established LD Module Division 2020. 05

Expanded Transfer of Multi Layer Ceramic Line 2020. 12

Corporate name change to RF Materials Co., Ltd. 2021. 03

BEMTL

2009~2011

2009. 09 Awarded as Million dollar Export Company
by government

2009. 08 Appointed as Gyeonggi-do Promising
Company by government

2010. 09 Awarded as Outstanding Innovation
Company by government

2010. 06 Moved to new owned factory in Banwol
Industrial Complex of Ansan-city

2011. 12 Awarded as Outstanding Export Company by
Gyeonggi-do

2015~2018

2015. 08 Set up Multi-layer ceramic line

2016. 09 Set up the extension plating line
(3 factory]

2016. 10 Appointed as specialized root company

2017. 11 Contracted Overseas export
techniques(Technology Transfer) $1M

2017. 10 M&A with RFHIC

2018. 10 Awarded as a company of national merit
for Parts & Materials

2018. 12 Achieved 3.25 million dollar in export
2018. 12 Set up Ceramic Green Sheet line
2018. 12 Appointed as Gyeonggi-do Star company



Company Overview

Provide Package and Solution®
various industries

Package for Compound Semiconductor




Major Business Sector REMTL
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Organization

Management

[ B Production

Quality
Control

BFMTL

Domestic Sales
Overseas Sales
Sales Management

Desigh &
Development
Prototype Product
National Project

Multilayer Ceramic
Ceramic Metallizing
Brazing

Plating

Glass Sealing
Heatsink

Inspection
Quality Management



Certification & Award
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Product RFMTL

v" Heat Sink

W-Cu 170 ~ 220
Mo-Cu 170 ~ 250
cMC 200 ~ 250

CPC(141/111/212/300) 200 ~ 320

Super-CMC 320
Al-Diamond 500

v' Ceramic

Alumina Content 90 ~ 96%
Dielectric 9 Min
Constant(@1MHz)

CTE(10°¢/°C) 7~8 ppm/K
Thermal 15 Min
Conductivity(W/m - K)
Conductor(Pattern) W, Mo-Mn
Material

v Lead Frame
Material KOVAR or Alloy 42

Thickness(mm) 0.1 ~ 0.25

v" Finish(Plating)
i Electroplated sulphamate Nickel : 2 ~ 7ym

Electro/Electro-less Plating, 0.1~5.0um

Application Wire Bondable, Au-Sn /Au-Ge/Au-Si Solderable




Product RFMTL

v Application
WDM Modules, Modulators, Attenuators, Pump Lasers, Switches, Amplifiers, LD/PD Module and etc.

v Housing material
KOVAR, Invar, Alloy-42, Aluminum, St, St(SUS), SPCC

v' Base material
W-Cu, Mo-Cu, Cu, CMC/CPC, St, St(SUS), SPCC

| TO Stem /TO Cap/ TOSA-ROSA Glass Sealed Type




Product

Mini DIL PKG  ee—_—_—

Mini Flat PKG

10G/25G/100G PKG



Product RFMTL

v Application
Defense, Fiber laser solution, DPSS solution, Material processing, Medical, Display & Entertainment and etc.

v Hosing material
KOVAR, Cu, ST. ST304, SPCC

v' Base material
W-Cu, Mo-Cu, Cu, CMC/CPC, St, St(SUS), SPCC

— PKG's for Medical Laser Module — emmmmm——= C-Mount

— Micro Channel




Product RFMTL

<Laser Module>

v" Industrial Application
- Material processing, DPSS solution, Fiber laser solution, Sensors, Research etc.

v Single bars

- Sensors

- [llumination

- Power 40~ 200W

v Horizontal/Vertical stack bars
- DPSSL Pumping

- Brazing, Soldering, Welding

- 100W ~ 2kW

v" G stack bars (Radial)
- DPSSL Pumping,

- Gain module

- 300W ~ 5kw

v" Fiber coupled LDs
- Fiber laser pumping
- DPSSL end pumping
- 30W ~ 250W




Product RFMTL

<Laser Module>

v" Medical Application
Medical, Aesthetic, Surgical, Dental, etc
- Hair removal
- Fat reduction
- Skin rejuvenation
- Wrinkle
- Acne
- Pain reduction.

v G stack bars & Fiber coupled LDs
- 30W ~ 3 kW

v" Military Application
- Directed energy
- Advanced targeting system
- Countermeasure
- lllumination & Pointing
- Detecting system

v G stack modules(Super power)
v" Fiber Coupled LDs

v Free space beam LDs
- 30W ~ 100kW, TMW(Pulsed)




Product REMTL

v Application
Ceramic PKG for IR Detector, High Frequency RF PKG, PKG for Thermal Camera and etc.

SoVvVVVLVVL @ ................

— High Frequency RF PKG ™=  Glass Sealed PKGs for Military

Infrared Detector




Product RFMTL

v" Application
X-ray tube, Feed thru, High power connector, Housing for SCR etc.

X-ray tube and feed thru

T Housing for SCR — Ceramic reflector




Product RFMTL

- Utilizing heatsink materials as like
WCu/MoCu/CPC/CMC/Super-CMC/C-Cu

v" Application
Substrate, Heatsink, Carrier, Optical bench, Jumper, Flange

v" Substrate
- A variety of substrate for BTF PKG are available with low cost

- Heat thermal conductivity material can be used
(W-Cu / Mo-Cu / Cu-Mo-Cu clad / Cu etc.)

v' Heat Sink & Carrier

- High thermal conductivity:170 ~ 350W/m - K

- W(Mo)- 10 ~ 25%Cu / CMC /CPC/ S-CMC/ Cu/ DBC
- Precise machining

- Controlled C.T.E

- Ni / Au /Pd/Au-Sn Plating to meet MIL-STD

- Flatness : under 20um

v Lid/Weld flange/Pipe. Etc.
- Lid or Getter Lid

- KOVAR Ferrule

- Precise manufacture process
- Reliable Finishing(Soft Au)

- Low CT.E




Product

v Application
Ceramic Feed-thru for Package
Window frame and Lid for PKG)
Power element Package
Sensor
MEMS, SMD Package
Hybrid IC with mixed Power circuits

)

F
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Key Technology BEMTL

<Technology>

« Design : Package and Jig Design technology

« Assembly Techniques : Brazing, Glass sealing,

A\

( Brazing) Glass )

High temperature technology sealing |

e Thermal machining technology

 Heat Sink technology

« Window or Lens attaching technology

« Precision machining for special materials
(WCu/CM(P)C/KOVAR/Ceramic) Reliabili “b

* Plating : Ni, Pd, Au, AuSn :

* Reliability : MIL-883E

» Ceramic Metallizing technology

ackageé

 Multi layer ceramic technology

Lens/
Window )
Bonding

special materid Thermal

Matching

(Ceramic/
\ Heat Sink)




Technology @
Training

Process @
Technology

Assembly @
Technology

Plating .

lechnology

Technology Transfer

US $ 7,000,000 .

Facility Export

TECTNPUBOP
US $ 500000 JSC TESTPRIBOR, RUSSIA

Key Technology REMTL



Roadmap

> PAONES

Development of GaN PKG for High power/High frequency

Development of Ceramic PKG with single/multi layer ceramic (Localization]

Sintering : Cu-C Composite, Ag(Cu)-Diamond

D : Evaporated Diamond

RF Design & Simulation Technology

Development of part for 5G

Development of Ceramic sputtering thin film

Development of low price PKG (PCB/LCP)

Localization of part and material (SAW/IR)

Laser Module Biz launching




Multi Layer Ceramic Line

Multi Layer Ceramic

(Ceramic Green Sheet)
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Multi Layer Ceramic Line BEMTL

Expanded transfer of multi layer ceramic line for new
business




Overseas Customer BREMTL

Optical Communication
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Domestic Customer
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Overseas Sales Agent REMTL

- RUSSIA - JSC"TESTPRIBOR" * CHINA - SANETORNIC COMPANY LIMITED

Address Planernaya Street, 7A° Moscow, 125480, RUSSIA Address  Rm 701 Yiheng Building, No. 28. BeiSanHuanDong Road,
E-mail Kopytina@test-expert.ru Chao Yang District, Beijing 100013, China
Office +7(495)-657-87-37 Email metallife@sanetronic.com

Office/fax +86-10-6440-5766/+86-10-6440-5949

I GERMANY-IHB Consulting & Trading BE== USA - Metal Life USA
B ooy copaell Germany == Address 1440 N Harbor Suite 719 Fullerton CA92835
: : E-mail jesse.chao@metallife-usa.com/tae.sung@metallife-usa.com
Office/F 49-8920-6054153/+49-8020-6054110
ce/Fax * Office  +1-408-204:5566
Q
9
EUROPE e CHm .
P Qo
GTURKEY KOREA USA
% _ <& KOREA- RF Materials Co., Ltd.
TURKEY-INOWARE v INgIA ‘s....y, Head office and 1t factory.
C+ Address 215 Gangchon-ro, Danwon-gu,. Ansan-si, Gyeonggi-do, Korea

Address BESTEPE MAH. NERGIZ SK. 7 /2 27 ,

YENIMAHALLE/ ANKARA/TURKIVE Email = packages@metal-life.com
Email L Office/fax +82-31-499-2817/+82-31-499-2815

Office/fax T: +(90) 312 939 85 87 | M: +(90) 532-747 8205

2" factory
Address 49, Sandan-ro 20beon-gil, Danwon-gu, Ansan-si, Gyeonggi-do, Korea

i Email jkki I-life.
E ISRAEL-LIYAM Electronics Ltd. Office J+8'2T7@8f98t9%_5':1cz°m
Address 6 Feinshtein St. Tel-Aviv 69123,
Israel
Email shlomo®@liyamel.com . INDIA

Office/fax +972-3641-3872/+972-3744-7036 ~ HEEE Hansini Microelectronics Pvt. Ltd. ,
Address C3-201, Ramky One North, Avalahalli Doddaballapur Road,

Bangalore 560064, Karnataka
E-mail asp@hansinimicro.com
Office +91944016454

GIGATICS

Address C2-2694 , Sushant Lok -1, Gurgaon -122002
E-mail saxena@bosonelectronics.co.in

Office +91- 8920739164




Business name : RF Materials Co., Ltd. | CEO : Kiwoo Han | Business Registration Number : 140-

81-26307 | Tel : +82 31499 2817 | Fax : +82 31 499 2815 R F M T L
Home page : http://www.rf-materials.com

Address : 215 Gangchon-ro, Danwon-gu, Ansan-si, Gyeonggi-do, South Korea

REGISTERD ISO 9001:2008




