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Vital Thin Film Materials (VTFM), part of the Vital Group, focuses on
research, development, production, recycling and sales of sputter
targets and evaporation materials for physical vapor deposition (PVD).
VTFM’s product portfolio breadth and depth of high purity metals,
complex metal alloys, precious metals and ceramics is unsurpassed.

Employing a staff of nearly 1,500 across production sites and sales
offices around the world, VTFM has become a world-leader for PVD
consumables. In working directly with industry recognized PVD vacuum
equipment OEMs, VTFM is at the forefront of developing new materials
utilized in next-generation technologies for Display, Photovoltaic,
Semiconductor, Optics, LED, Data Storage and Glass applications.

In 2020 Vital Group acquired KV Materials (KVM), adding over 20 years
of experience in ceramic materials production of PVD sputter targets
and powders. KVM was previously a division of Samsung Corning
Advanced Glass in Korea. The acquisition solidifies Vital’s place as a
world-class leaderinITO, 120, IGZO and other high-mobility ceramics,
uniquely positioned to address tomorrow’s technologies, today.
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Vital Thin Film Materials (VTFM) provides a wide range
of high-quality evaporation materials offering the best
solution for any individual application. High-purity,
optimized melting properties as well as low spitting
during pre-melt and processing allows coating complex
layer stacks with low defects and high yield.

Our product range includes precious metals, high
purity metals, metal alloys, fluorides, oxides and
sulphides in a wide variety of shapes and geometries of
granules, tablets, shots or disks.
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Sputter Targets are mainly used in Vacuum
Coating Equipment to coat thin films by Physical
Vapor Deposition (PVD) on a substrate to add new
functions or create micro-electronic connections
and functions as Thin Film Transistors (TFT).

VTFM manufactures planar and rotary Sputter
Targets in a wide range of materials using all
available and most advanced technologies to
guarantee the best performance.
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Physical vapor deposition (PVD) sputter targets AlSc
and evaporation materials are widely used within
semiconductor fabrication, including front-end WTi v
and back-end processes. Chip densification is no

longer the driving technology for growth, but

rather a shift to adding functionality. NiPt

High purity metal sputter targets can be made GeSbTe
from various metals and metal alloys, which are

suitable for the generation of multilayer

functional films by physical vapor deposition CoTaZr
(PVD) to meet the demand of volume and

multi-functional integration of semiconductor ITO
technology.
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Liquid Crystal Displays (LCD) are the most widely used panel technology, offering a vast range of sizes and
configurations to address various applications. To function properly, LCD and alternative panel technologies
(TN, STN, TFT LCD, OLED, Micro-OLED, etc.) require a transparent conductive oxide (TCO) film. The most
common TCO for display technologies is Indium Tin Oxide (ITO), though Indium Gallium Zinc Oxide (IGZO) is
quickly gaining acceptance.

Vital Thin Film Materials (VTFM) is a global leader in ITO and IGZO target production. Each step of the
manufacturing process is completed in-house, enabling quality-control over key material attributes
(composition, density, purity, bond coverage) within-lot and consistency from lot-to-lot. In addition to ITO,
VTEM offers a complementary range of metal targets (molybdenum, aluminum, copper, titanium, etc.) utilized
in TFT production for LCDs and touch sensors; EMI shielding for portable devices; color filters for mobiles; and
hard coatings for wear devices.
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Photovoltaics (PV) technology is more widely adopted in CdZznTe VY v v HfO, v
recent years due to improvements in sputter target
quality combined with developments in alternative
materials to increase solar cell efficiency. cds il Ta,0, v v
PV panels manufactured with Heterojunction Technology CdSe v v - Nb205 v v
(HIT) have gained wider adoption over the last decade. ———
The technology is currently the solar industry’s best .
option to increase efficiency and power output to their ZnTe v v v (A, A B Ti,0; v v
highest levels by combining the best qualities of
crystalline silicon with those from amorphous silicon CIGS v v v v MgO v
thin-film.
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Vital Thin Film Materials (VTFM) produces a full range of ClG A % BaF,
high-quality PVD sputter targets and evaporation
materials for solar cell applications. Our products include CuGa PRECISION OPTICS CaF,
CdTe base and CIGS base products. WESHAM (PVD) RR BB —HEXFBEHER
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Physical Vapor Deposition (PVD) by means of
evaporation has continued to be the leading
technology for optical thin film coatings. However,
as optical filter coatings for medical, defense and
commercial applications become tighter a shiftin
favor of sputter deposition technology with
optical monitoring will continue, though
evaporation will always maintain a crucial role in
the process.

VTFM is a uniquely positioned supplier of PVD
evaporation and sputter materials. Raw materials
largely originate from in-house reclaim. Adding
further value to Vital’s ability to maintain control
of material characteristics (purity, grain size,
homogeneity, etc.) critical to the PVD process
stems from in-house refining, melting, casting,
forging, rolling and bonding capabilities.
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VTFM’s R&D team works hand-in-hand with end-users to
improve performance upon existing products; developing new
materials for next generation products/application solutions.

Our application laboratory is equipped with state-of-the-art
equipment to test our products and provide sample coatings for
our customers, to assist customers with process improvements,
including new material compositions and geometries or
depositing layer stacks.
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Our customers view VTFM as a materials partner, helping to
achieve better yields through material improvements.
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Data storage has seen tremendous growth over the last decade, fueled by an ever-growing demand requiring
immediate access to data, regardless of location. Smart phones, tablets, 10T devices and enterprise solutions are
all connected to the “Cloud”.

Hard Disk Drives continue to be the lowest cost solution for global data centers. VTFM provides a full spectrum of
sputter targets (Precious Metals and Non-Precious Metals, including Pt, Pt-Alloys, Pt-Oxides, Ru, Ru-Alloys,
Ru-Oxides, Non-Precious Alloys) for both magnetic disk and read/write head.

Vital Thin Film Materials’ (VTFM) in-house recycling and refining services guarantee stable supply with consistent

quality due to tight control over the starting raw materials and subsequent production steps (VIM, HP, HIP, etc.).
This creates a unique position for VTFM to support customers with a closed-loop recycling service of spent
targets, thereby reducing cost of ownership.
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ITO BE4E. $E43
Spent ITO target, target powder

IGZO FEEE. §E47
Spent IGZO target, target powder

CIGS/CdTe EEEE. 5247

VTFM has established a global network of sales offices and Spent CIGS / CdTe target, target powder

service centers to locally assist our customers.

AlSc B
Spent AlSc target

VTFM provides close-loop recycling services include: spent
targets, target waste and production waste. We can also
offer a 'leasing' program for most materials according to
customer needs.
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Our manufacturing sites in Qingyuan, Hefei and Singapore Indium oxide
have established quality management system certified to

I1SO9001. Additionally, VTFM sites have been certified to

1SO14001, 1SO14021 and OHSAS18001 to ensure production EIBHR&

processes and quality control comply with the highest
industry standards.

B AR ESEREXFR, ITEFBKREK Indium containing liquids

Recycling, enabling a cleaner future
through closed loop partnerships
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Indium containing production waste

BB BRE R
Indium containing chamber/shield scrap
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Silver containing materials

Efickvle

Platinum containing materials

Ak

Ruthenium containing materials

syl

Palladium containing materials

EEAvLe

Gold containing materials

EfhyLe:

Scandium containing materials
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