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Morgan Advanced Materials

Morgan Advanced Materials is a global materials engineering company which designs and manufactures a wide
range of high specification products with extraordinary properties, across multiple sectors and geographies.

We produce components, assemblies and systems that deliver significantly enhanced performance for our
customer’s products and processes from an extensive range of advanced materials. Our engineered solutions
are produced to very tight tolerances and many are designed for use in extreme environments.

The Company thrives on breakthrough innovation. Our material scientists and application engineers work
directly with customers to create outstanding highly differentiated products that enhance reliability and
improve efficiency.

Morgan Advanced Materials has a global presence with over 9,000 employees across 50 countries
serving specialist markets in the energy, transport, healthcare, electronics, security and defense,
petrochemical and industrial sectors. We are listed on the London Stock Exchange in the engineering sector,
ticker symbol MGAM.

The Technical Ceramics business of Morgan Advanced Materials designs and manufactures advanced ceramic
components from a portfolio of cutting edge materials. We routinely engineer complex parts that enhance
the reliability or the performance of our customer’s products in technically challenging applications.

Our CVD SIC and PBN Capabillities

We specialize in high performance ceramic materials manufactured by chemical vapor deposition (CVD), a
process that produces ultra-pure and uniform material. Our silicon carbide (SiC) and pyrolytic boron nitride
(PBN) are used in LED, semiconductor, compound semiconductor, crystal growth applications and more.

* High volume growth capability

* |arge diameter and thick products available

* CNC grinding and lapping to very tight tolerances
* EDM and ultrasonic drilling options available

* Global technical support and Customer service

Did you know...
Morgan Advanced Materials has a patented
Near-Net Shape forming process for SiC

Rings. Ask us about our RMax Process



Silicon Carbide

Morgan CVD SiC ceramic material has a unique combination of
excellent thermal, electrical and chemical properties that makes
it well-suited to applications across semi-conductor industries
where a high performance material is required.

Two grades of SiC are available. High Resistivity (HR Grade)
and Engineered Low Resistivity (ELR Grade).

Features
¢ Ultra-pure 99.999% (by GDMS)
¢ Outstanding corrosion resistance in plasma applications

* Proven durability in high temperature ammonia
environments

¢ Excellent thermal shock resistant
* High thermal conductivity

* Excellent stiffness to weight ratio
* Fine grained microstructure

* Non-porous

* Two resistivity grades
HR Grade: >10 Q-cm
ELR Grade: <0.I Q-cm)

Pyrolytic Boron Nitride

Morgan CVD PBN is a high purity, non-porous, and inert
ceramic material. The material has anisotropic properties
due to its planar crystal structure. PBN exhibits high thermal
conductivity along its crystal planes and good thermal insulation
through its crystal planes.

Features
* Ultra-pure 99.995%

* Anisotropic thermal properties
¢ Very high dielectric strength

* High temperature stability (up to 1800°C in vacuum,
2500°Cin N,)

* Non-toxic and non-wetting

* Inert to most acids, alkalis, organic solvents, molten metals
and graphite

e Excellent thermal shock resistance
¢ Oxidation resistant

* Low out-gassing at elevated temperature
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SIC Applications
MOCVD

* Very high erosion resistance, providing a 20 fold increase
in lifetime compared to conventional coated graphite

* Ultra-high purity, reduces process drift

* Excellent stability at high temperature in
ammonia environment

* Very high thermal conductivity
* Uniform and efficient heating

* Satellite and cover plate options available

Plasma Etch

* Highly resistant to chlorine/fluorine erosion
* Ultrasonic drilling for tight tolerance gas distribution plates

* Patented RMax process for high volume production
of focus rings

* Extended lifetime in plasma etch chamber

* Proprietary surface treatment process minimizes initial
particle release

Rapid Thermal Processing (RTP)

* Excellent resistance to thermal shock

* High thermal conductivity (250W/m - °C),
providing uniform wafer heating

* High volume production capability

Visit our semiconductor page for more information
www.morgantechnicalceramics.com/semicon
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PBN Applications

Crucibles

¢ Ultra-high purity and chemical inertness
* Non-toxic and non-wetting

¢ Uniform heating within crucibles, reduce growth
rate variation

* Anisotropic thermal profile

* Thermal shock resistant

* High volume capability

* Extensive experience with MBE/OLED applications

Plates

* Extends heater life and increases system uptime

¢ Reliable performance in MOCVD and MBE environment
* High oxidation resistance

* Negligible out-gassing at high temperature

* Quick turn prototyping

Check out our new PBN
online ordering system!
http://shop.pbnproducts.com
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MORGAN ADVANCED MATERIALS

LISTED ON
THE LONDON
STOCK
EXCHANGE
OVER

SELLING INTO 9000

> | OO EMPLOYEES

COUNTRIES

MANUFACTURING IN
>30
COUNTRIES

For all enquiries, please contact our specialist sales and manufacturing sites:
Europe North America South America Asia
Morgan Advanced Materials Morgan Advanced Materials Morgan Advanced Materials Morgan Advanced Materials
Morgan Drive 4000 Westchase Boulevard Avenida do Tabodo 3265- Séo I 50 Kampong Ampat
Stourport-on-Severn Suite 170, Raleigh, Bernardo do Campo - SP 05-06A
Worcestershire DY13 8DW NC 27607-3970 CEP 09656 000 KA Centre
United Kingdom USA Brasil Singapore 368324
T +44(0) 1299 872210 T +1(855) 809 9571 T +55(1 1) 4075 0400 T +65 6595 0000
F +44(0) 1299 872218 F +1(706) 622 4424 F+55(11)4178 1999 F +65 6595 0005
europesales@morganplc.com nasales@morganplc.com sasales@morganplc.com asiasales@morganplc.com
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