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COMPANY

PROFILE

ABIE

Founded in 1995, Vital Materials is a high-tech enterprise and a
global leader in R & D, production, sales, and recycling of rare
metals and hi-tech materials, devices, modules, and systems. It
has established the China National Rare Metals Engineering
Research Center, China National Enterprise Technology Center,
Post-Doctoral R & D Center, and Vital Advanced Materials R & D

Center.
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Core Competence Vital Materials is the world's leading producer of rare metals as well as

i EHRERERTHNERE" L, BREIMEHE~ARYT

the first Chinese manufacturer to deliver G11 rotary ITO targets. Vital is
also one of the world's three major suppliers of infrared materials, a key
supplier of compound semiconductor substrates, and a strategic

partner of the world's largest thin film solar manufacturer.
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Global Network: 38 Countries: 16 Employees: 4,500

EEHEHMLEEE A RELRE BEERRARNSEE L, THEERE. A REL 5
HED b, ES AR Tt BE. RESME, ~RNETESE B F.56E M. KA. LEDIREA L5
AT BT REERN L S ERF.

Vital Materials implements a unique vertical integration strategy. We are dedicated to developing advanced
materials and technologies for fast growing, high-tech companies in the semiconductor, microelectronics, 5G

communication, photovoltaics, LED, infrared optics, display, radiation detectors, pharmaceutical, animal

nutrition, and otherindustries.
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Vital Materials' first class technical R&D platform continuously expands our portfolio of products and
recycling services as a valued solution provider for our customers. Our ongoing development of clean
technologies reflects our position as a leader in environmental responsibility. Both of these initiatives

enable usto grow and evolve sustainably as a responsible materials technology firm.
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* RIEEIERRBFRNBRARE o MOFL
Established CS Microelectronic Co., Ltd. i S;Jurces (M&A)
= I:I » FETFHEERS KE MaterialsL.L.C.
KEDIE

HIRLI - ASHERE
Magnetic storage target (M&A) Vacuum coating equipment (M&A)

* BRI RASAHAEERNBRARE Singapore plant FHR Anlagenbau GmbH

Established Vital Advanced Materials Co., Ltd. o SMERNEFESERIITOI

o [REEHLS
. JVwith Umicore to build ITO Ceramic target business (M&A)
o RSB plantinQingyuan KV Materials Co., Ltd
T Established high-tech materials base
o EMFERKRI T -

The Beginning of Vital Materials
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Established Vital Materials Co., Ltd. KSEH (X)) BRATE HBEESHARBEBRAR Processing and recycling of various
AEvEEEArERLGESRERD | Sormersndynn . smumemsrons Comprimarocing oo ee  complommis Al
Established Yunlongindustrial parkin Qingyuan -usme:-ss[ ) o Bought out Umicore's share Sl gy ‘: a u:e etal SolutionsGm
(comprehensive processing of rare metals) Vital Pigments (Tianjin) Co., Ltd. inITO Plant 0., Ltd, (“vPMS”)

INDUSTRIAL

CHAIN
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Devices and modules Systems and solution
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Mineral by-products and secondary resource recycling Functional materials Advanced materials

BEHES #AFLY Verticalintegration, closed-loop recycling
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MISSION STRATEGY
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* RIRGE * Global presence

s EH—E * Vertical integration

- BEFRHERE * Focus on rare metals

* A BEENFFRWRSE S * Be the preferred closed-loop recycler

c ARHERNNBIEERT LRASE * Provide professional solutions for rare metals applications

* EFFIREARIAMAE.LED. 9 5GEM. BR. » Focus on high growth/tech industries: solar cell, LED, infrared,
e 5G communication, display, microelectronics, etc.

CERTIFICATES
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Be the global leader in innovation and

- 1ISO9001 R B EE & H + 1ISO45001 R fER S 2 EEE R
-+ 1SO 9001 Quality Management + 1S0 45001 Occupational Health

develupmentuf rare metals based o | Systems and Safety Management Systems

materials and technologies
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Provide advanced materials and technical . 1SOZ2000&MEELBEER

solutions for the global high-tech industry . ﬁ?ﬂéﬁoﬁgﬁfgyiiﬂ : ?{Efﬁfiﬁiﬁﬂcatm

- BREB IR MFIFAMI-QSIA &
« FAMI-QS Quality and Feed
Safety Management System




The Thin Film Materials Business Unit (VTFM) focuses on R &
D, production, sales, and recycling of sputtering targets
and evaporation materials for physical vapor deposition
(PVD). Depending on the materials, a wide variety of
products in different forms and shapes are available.
VTFM’ s products are widely used in the display,
photovoltaic, semiconductor, precision optics, data

storage, glass, and other industries.
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KV MATERIALS (“KVM”) as part of Vital Thin Film Materials

business unit, is committed to developing and

manufacturing high-performance ceramic materials for

emerging technologies, providing customers with higher

quality ITO, 1Z0, IGZ0 and other high mobility oxide ceramic
target products, as well as more advanced supporting

technology solutions.

€ = &R
Product & Application
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Target and Evaporation Material
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Sputtering targets and evaporating materials can be used in
advanced nano-film process technologies such as physical
vapor deposition (PVD) and molecular beam epitaxy (MBE).
Our products include ceramic, metal, and alloy targets,
evaporative materials, etc., and are widely used in
semiconductors, displays, solar cells, and other emerging
industries. Customized products are also available.

&4 Ceramic Target

ITO IGZ0 CdTe CIGS Ccds In,S.
In,Se, CdSe ZnTe CdZnTe NbOx

& Ei# Metal Target
Al Cu Cr Ge In Mo
Ni il V Nb Si Sn
Ta AlSc CuGa BeCu CIG  GeSbTe
WTi SiAl NiPt CoTaZr CrCo InSn
ZrY G5l Ag Au Bl Ru

FHR-%EZSEER W EFE T mh&
FHR-A sub-division of VTFM
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Roll, FHR. Line, FHR. Star, FHR. BoxxZ& %! = &, i B T8 % A PO AL
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FHR is committed to the research and development of thin film
technology, vacuum process equipment, sputtering target
manufacturing, and thin film technology services. Its primary business
is the manufacture of vacuum coating equipment, including FHR. Roll,
FHR. Line, FHR. Star, FHR. Boxx series products that are applicable for
thin film solar cells, display, automobiles, MEMS sensors, optics,
BAW/SAW, and decoration.

HTERIRE

Vacuum Coating Equipment
BONHAFTULMAELE TR ER IS ENGE e ENEER. M.
PECVDHMALDE A KM ZMMWAZTEREREEERTwOINE
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We manufacture thin film equipment for industrial and R & D use. Qur
system platforms use sputtering, evaporation, PECVD, and ALD
technologies. Based on customer needs, we build highly flexible cluster

systems, high throughput and service life optimized continuous flow
systems, and even house-sized roll-to-roll systems.

EF RS

Customer Service
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We provide you with pre-sales and after-sales process debugging and
technical support, indium metal whole industry chain closed-loop
service, target material utilization solutions, solar cell conversion

efficiency improvement solutions, and professional vacuum chamber
components cleaning and scrap recycling services.
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The Infrared & Laser Materials Business Unit is a new force
in China's infrared laser and sensor market. The business
unit is engaged in the R & D, production, and sales of
infrared and laser materials, infrared optical components,
infrared thermal imaging systems, and radiation detection
materials. Our products are widely used in many fields,
such as medical, security, automotive, and industrial use.
Vital’ s Infrared & Laser Materials Business Unit provides
various infrared and laser optical component processing,
coating, product testing, and other services.

INFRARED & LASER

BUSINESS UNIT
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Product & Application
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Infrared & Laser Material
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We provide infrared laser, imaging, and detection materials,

materials, used in laser processing, industrial detection,
automotive nightvision, medical treatment, etc.

Ge ZnSe ZnS  Chalcogenideglass
GaAs Gasb InSb (21T

ERENHE _
Radiation Detection Material
AR HAVRS R UMEALYSO (R ERE) |
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We also provide radiation detection materials including
LYSO (Lutetium yttrium silicate crystal), detector-grade Ge
single crystal, CZT, etc., which are mainly used in health

detection, high-energy physics, nuclear physics, oil well
drilling, environmental inspection, and other industries.

Detector-grade Ge LYSO 2T

TOMEFAN

Infrared Optical Component
SESURHSEXZAMFRUWEH AFM T IRHEERRS S 31
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We provide various optical components, detection chips, optical
processing, and coating services for customers. We have a stable and
fully equipped production line for processing and testing, which
supports grinding, polishing, and coating service, purity testing,
surface inspection, transmittance measurement, resistivity testing,

and so on. We can also develop processing and testing solutions
according to your specific needs.

48k OpticalLlens
Foak Bk . JEBKE. H150 4. HE S ET|

Geometries include: spheres, aspheric surface, diffractive objects,
freeformlens arrays

NFRE EEE, LN AR B iREE
Optical coatings include: broad band anti-reflective (BBAR), diamond-
like carbon (DLC), laser damage-resistant coatings

(T9MFEM2ES Infrared Detector
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Thanks to our cutting-edge infrared technology, we can provide compact,
energy saving, and cost-effective infrared detector solutions, and are
able to promote wide application of thermal imaging in various fields.

TIMRABM AR S

Infrared Module & System
BFEIERS . PEHLS KBRS EFS HENEMERE. A
S TELAINNEIRAN AL

We can provide various aberrations and focusing and zoom infrared
optical modules and systems used in long-wave uncooled, medium-
wave refrigeration, and long-wave refrigeration.




COMPOUND SEMICONDUCTOR

BUSINESS UNIT
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The Compound Semiconductor Business Unit is
engaged in the R & D, production, and sales of IlI-V
compound semiconductor materials, epitaxial
wafers, and chips. Our products include high-purity
materials, semiconductor substrates, electronic
gases, metal-organic (MO) sources, PBN ceramic,
epitaxial wafers, and laser chips, which are widely
used in LED lighting, 3D sensing, facial recognition,
self-driving, AR/VR, and 5G communication applications.

€ ™~ &N F
Product & Application
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High Purity Material
EERMALAEFRES4SE . MOR. BT SEF
SR, TRATRBEK.CVDIZ MBERARE £#
TZH.ERMOE™RIHEVItal Materials (FRE) M
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We supply high purity metals (MBE grade), MO sources,
electronic gases, and other products that can be used in
crystal growth, CVD process, MBE technology, and other
advanced process technologies. We have two production
bases for MO sources products—Vital Materials (China)
and KE Materials (South Korea).

E4i&E High Purity Metal
Sb As Ga Cu In
P Se Te Zn Al

MO;& MO Sources
TMGa TEGa TMIn TMAL

HF5S{& Electronic Gas
AsH, GeH, PH, H.Se

¥ AMIZ Technical Ceramics

PBN crucibles, boats and components

IMAE #3 B
EPI Ready Substrate
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We manufacture and provide high-quality EPl-ready semiconductor
substrates using several advanced manufacturing processes such as
high-precision wire-cutting equipment, high-flatness grinding and
polishing equipment, specialized surface cleaning, and finish. These

products are suitable for advanced optoelectronic epitaxial applications
and RF device applications.

GaAs InP Ge
2,4and6inch 2,3and4inch 2,4,6and8inch

INE A
Epitaxial Wafer
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We manufacture nano-scale epitaxial wafers used in the production of laser
chips, using a multi-reactor MOCVD platform imported from Germany. We
can provide foundry and customized services for growing epitaxial wafers
based onthe customers' design and requirements.

GaAs-based InP-based

VCSELBX S/

VCSEL Laser Device
HEPIIR#650-1550nmiE ER P IR 7 P om, HIERF P EH
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We have large volume production capacity for 650-1550 nm wavelength laser
chips, including single-emitter or array type devices, and we also provide
customized solutions. We provide contract manufacturing services such as

epitaxial wafer cleaning and inspection of finished chips based on customer
requirements, for example, custom chip layout or fabrication processes.

940nm VCSEL Single/Array  850nm VCSEL Single/Array




FUNCTIONAL MATERIALS & RECYCLING

BUSINESS UNIT
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The Functional Materials & Recycling Business Unit
consistently pursues sustainable development. We supply

rare metals, alloys, and compounds and provide closed-
loop metal recovery and recycling services for global customers.

1M F 23 “Vital Pure Metal Solutions
GmbH”(“VPMS™ )BT E KN E 8 F AL (E1E
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Oursubsidiary, "Vital Pure Metal Selutions GmbH" (" VPMS "),
is licensed to process and recycle a wide range of complex

materials, including hazardous materials, and provides
sales and recycling solutions to customers worldwide.
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We Provide You:

Professional analysis technology

Sustainable environmental solutions for all raw materials
containing rare metals

Process your materials as per EHS requirements and the
highest industry standards

Advanced synthetical recovery technology, and cost
efficient metal extraction processes for complex recovery
and refining

FmS5kRs3
Product and Service
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Chemical Product
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Our chemicals business is mainly engaged in high-purity rare metals (Se,
Te, Bi, In, Ga, Ge, Cd, Co, precious metals, and other metals), alloys,
and compound products. The special chemicals include low melting
point alloys, Se/Co/Zn-containing feed additives, bismuth APls, and
environment-friendly pigments, which are widely used in agriculture (feed
additives), pharmaceuticals, plastics, coatings, power batteries, solder,
and other high-tech and strategic emerging industries.

(o] Lk Bk 55

Recycling Service
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The Functional Materials & Recycling Business Unit adopts advanced
pyrometallurgical and hydrometallurgical processes, uses side-blowing
furnace technology, vacuum distillation technology, and advanced processes

such as solvent extraction, ion exchange, and electrolysis to recover and refine
varioussolids, slurries,and solutions containing rare metals.
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We are licensed to operate hazardous waste such as selenium-containing,
tellurium-containing, and non-ferrous metal smelting waste. We can assist
the upstream smelting enterprises in recycling of rare metals, precious
metal-containing materials, and can also assist the downstream
material/device enterprises in recycling a variety of rare metals, precious
metal scrap, other secondary resources, and device end of life recycling.
Vital Materials can recycle almost any type of rare metal containing waste.
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RARE METAL & ADVANCED

MATERIALS
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Product Product
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BU Product
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IRBU =3 Si
HiF i Chalcogenide infrared glass
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ESEEIE
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R
LR R
B EHE
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940 nm VCSELERE /451
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=HEEF
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BGO Crystal Precursor Materials

Ge Substrate
Gahs Substrate
InP Substrate
Gahs/InP based EPI wafer
940 nm VCSEL Single/Array
850 nm VCSEL Single/Array
Ga(CH,),
Ga(C,H,),
Al(CH,),
In{CH,),

* Forms: Powder, Cylinders, Shots, Lumps, Granules, Ingots, Balls, Sticks, Sheets, Liquid(bottle), etc
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BU Product
bS5 8T Feh

ITO
1GZ0
CdTe
CIGS

CdZnTe
Ccds
In.5e,
In,S
ZnTe
NbOx
BeCu
A
Zrf
Al
AlSc
CoTaZr
Cr
CrCo

Cu
CuGa

CIG

C-GST

In

InSn
Nb
N
Sn
Si

SiAl
Ta
T

WTi

Ag

Au

Pt

Ru

NiPt

Al
Cr
Cu
Ge
Hf
In
Ni
Si
Sn
T
ALO,
HfQ,
ITO
Nb,O.
6
Ta,0.
CdSe
ZnSe
Zns
YbF,
CeF,
BaF,

Evaporation Boats
E-Beam Crucibles

* Other products and purity requirements are avalible upon request
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R&D

CAPABILITIES
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= High purity metal purification

* High purity electronic gas purification
* High purity reagent purification
* High purity compound synthesis

.

High purity polycrystalline material synthesis

Crystal growth

.

Crystal processing

.

Crystal application research

Crystal growth equipment design

Powder synthesis

Ultrafine powder processing and granulation

Target molding

Target sintering

« Metal target casting and heat treatment

Target bonding and testing

Nano-material synthesis

Dispersion and morphology control

-

Surface treatment

Application research

Epitaxial growth technology

.

Chip processing technology

CNCtechnology

.

Optical coating technology

» Low noise, high frequency, and large area array readout
circuit design

= High-yield, large TCR, and low-stress MEMS structure
design and processing
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Vital Materials pursues continuous improvement of its technology and develops new material solutions and

products. We take great pride in our resources.

PRI &
TREEAHRBC

China National Rare Metals
Engineering Research Center

(02) ExnzEsw
N mAG

China National Enterprise

Technology Center Eﬂ:ﬁ 37 Ln\
R&D Platform

CNASIAR] RIS E

China National Certified

Materials Characterization
Vital Advanced Materials Laboratory (CNAS LAB)
R&D Center i
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Vital Materials is committed to providing customized solutions for the leading-edge, high-growth global markets,

including analysis and testing, technical support, OEM, material recycling and reclamation, inventory
management, R&D services, etc. Our specialized team constantly create value for customers with cost

advantage and technology innovative advantage.
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%SME (X2 ) BRAT (ROEH) NNERERFROERAD (SHEH)
Vital Pigments (Tianjin) Co., Ltd CS Microelectronics Co., Ltd
(Teda Industrial Park) (Gaofeng Park)

ERBERM (HMTIR)
Recycling Plant
(Xiongxing Industrial Park)

SeRER (RETE)
Advanced Materials Plant
(Qingyuan Industrial Park)

BAREEY (FRETIE)
High Purity Materials Plant
(Heyun Industrial Park)

FEEEY (EBTUR)
Rare Materials Plant
(Yunlong Industrial Park)

EEF28 (US Subsidiary )
Vital Chemicals USA, LLC
Head Office - Bay Area:
Add: 19925 Stevens Creek Blvd, Suite 100, Cupertino, CA 95014
Tel: (+1) 408 725 7157 Fax: (+1) 408 725 7132

Michael. Xiong@vitalchemusa.com;

Sales@vitalchem.com

Sales & Marketing Office:

Add: 280 Shuman Blvd, Suite 145, Naperville, IL 60563
Tel: (+1) 630 778 0330 Fax: (+1) 630 778 0348
Andrew.lawrisuk@vitalchemusa.com

Infrared & Laser Products
Glenn.Breeze@vitalchem.com;
Sales@vitalchem.com

{#EF2 5 (German Subsidiary)

FHR Anlagenbau GmbH

Add: Am Hiigel 2, D-01458 Ottendorf-Okrilla, Germany
Tel: (+49) 35205 520 0

Sales@vitalchem.com

Vital Pure Metal Solutions GmbH

Add: Am Bahnhof 1 38685 Langelsheim, Germany
Tel: (+49) 5326-507167 | Fax: (+49) 5326-507151
olliver.krahl@vital-pms.de

LbFESF 22 5] (Belgian Subsidiary)

Vital Materials Europe BVBA

Add: Esperantolaan 4, 3001 Heverlee, Belgium
Mohile: (+32) 497 918 001
Frank.Boghe@vitalchem.com;
Sales@vitalchem.com

. —

EEREL (UK Representative Office)
Tel: (+44) 1737200961

Mobile: (+44) 7521057713

Mobile: (+86) 135 0309 6495
Vicky.Zeng@vitalchem.com
Sales@vitalchem.com

FHIZF I (Spanish Plant)

Add: Carrer Carles Buhigas, 3A, 08420 Canovelles, Barcelona
Tel: (+34) 938 404 550
Sales@vitalchem.com

B FE{{ %4 (Brazil Representative Office)

Vital Materials Importacao E Comercio

Add: Rua James Watt, 84 — 8° andar — Sala 06
CEP: 04576 — 050 — Jardim Edith — Sao Paulo/SP
Tel: (+55) 11 2574 0685
Maiah.Melchior@vitalchem.com;
Sales@vitalchem.com

thE 2 EF (Head Office)

I"FESHHERERAR

fut. FRETMHRIXEHEACECB SR EEBET 1H49E
Vital Materials Co., Ltd

Add: Floor 49, International Metropolitan Plaza,

No.68 Huacheng Avenue, Tianhe District,

Guangzhou, Guangdong China 510623

Tel: (+86) 020-83511906 Fax: (+86) 020-83511907
Sales@vitalchem.com

4 =B Industiral Bases

EaEE (CREE-RETIX)
High Purity Materials Production Plant (Qingyuan, Guangdong)

SR EN (CREE- AR TLE)
Advanced Materials Production Plant (Qingyuan, Guangdong)

HERREE (RS ZRSEHE)
Vital Thin Film Materials Production Plant (Qingyuan, Guangdong/Hefei, Anhui)

SSEEH(XE) BIRATE (R Bit)
Vital Pigments (Tianjin) Co., Ltd (Pigments Plant)

ShAFEM-AER (RHERME)
Infrared Optical Plant (Chuzhou, Anhui)

BB (7 FRidiz ; Hm R E)
Recycling Plant (Qingyuan, Guangdong /
Leiyang, Hunan)

RRERRBTFREBRAR

it SRRHAMNEFESIERE

CS Microelectronics Co., Ltd

Add: Gaofeng Park, Wanzhou Economic-Technological Development
Area, Chongging China 404040

Tel: (+86) 023-58879825

csm_sales@vitalchem.com

FrhnsA I (Singapore Plant)

Add: 1 Tuas South Street 3 Singapore 638043
Tel: (+65) 6261 0232

Fax: (+65) 6261 0233

Sales@vitaltfm.com

X 1$4% Regional Sales Centers

LiEft® I Shanghai Representative Office
Xi#{{&« L Tianjin Representative Office

I~ #F & Guangzhou Representative Office
R #B{{ % Chengdu Representative Office
Sales@vitalchem.com

#[EF 245 (Korean Subsidiary)

KE Materials LLC

Add: 30, Hyeongoksandan-ro, 94 beon-gil, Cheongbuk-myeon,
Pyeongtaek-si, Gyeonggi-do, 17812 Korea

Tel: (+82) 31 686 8655

Fax: (+82) 31 686 8659

Jangwon.Kim@vitalchem.com

Sales@vitalchem.com

KV MATERIALS CO.LTD.

Add: 242, 3gongdan 3-ro, Gumi-City, Gyeongbuk, 38396, KOREA
Tel: (+82) 54 470 7548

Fax: (+82) 54 470 7429

sswj.lee@vitalkor.com

B#FEH{F|L (Japan Representative Office)

Add: Level 20 Marunouchi Trust Tower — Main

1-8-3 Marunouchi, Chiyoda—ku, Tokyo 100-0005 Japan
Mobile: (+81) 90 8323 5337 Fax: (+81) 3 5288 5689
Ken.Mori@vitalchem.com;

Sales@vitalchem.com

&iZft=:4e (Taiwan Representative Office)
Hbak. &EFHTTHRXEE10158305
Add: No. 30, Lane 1015, Ming—Hu Road,
Hsinchu City, Taiwan 30065

Mohile: (+886) 975 890 810

Fax: (+886) 35201607
Shufen.Xu@vitalchem.com;
Sales@vitalchem.com

jE@E{t&EL (Philippines Representative Office)
Tel: (+63) 9189 105165
Vangie.Domingo@vitalchem.com;
Sales@vitalchem.com

Filift&4 (Hong Kong Representative Office )

bk, FEPAEHIEFI7 - 3195 S@mLAE8#803-804%=
Add: Rm 803-804, Kai Tak Commercial Building,

317-319 Des Voeux Road, Central, Hong Kong

Tel: (+852) 2816 1528

Fax: (+852) 2816 1555

Sean.fuller@vitalchem.com;

Sales@vitalchem.com
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