ENABLING YOUR TECHNOLOGY ’.

Gelest develops maolecular materials that enable
nanotechnology through surface modification for
industrial applications in:

Microelectronics & Optoelectronics

Displays, Optics & Telecommunications
Energy & Transportation
Biotechnology & Health Sciences

1 Consumer Goods & Personal Care
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Nanotechnology encompasses
processes that have control of
physical and chemical features
at the molecular level.

Gelest produces Group IV molecular materials for scientists and engineers who develop
innovative technology; who need to go beyond the current selection of materials, who push
the envelope. Gelest's technical staff actively works with these scientists and engineers to
develop new molecular materials. Gelest has built a state-of-the-art facility equipped with
synthetic labs, development labs, commercial manufacturing facilities along with support
services such as analytical testing and a global distribution network to supply the biotech-
nology, health sciences, displays, optics, telecommunications, microelectronics, optoelec-
tronics, chemical and plastics, and personal care industries.

Gelest leverages its expertise in Group IV chemistry and process technology to develop
these innovative molecular materials for surface modification. These are hybrid materials
containing both organic and inorganic reactivity in the same molecule and can react with
metal oxide, plastic and gold substrates to form very stable covalent bonds. These molecules
can be customized to control reactivity and selectivity. Chemistry is the key that allows the
surface modification to enhance electrical, mechanical, and thermal properties and provide
protection from environmental elements. Group IV molecular materials are typically applied
as coatings to impart the following properties:

Anti-stiction Lubrication ~ Adhesion  Reactivity
Anti-reflection  Biocompatibility =~ Organocompatibility ~ Hydrophobicity
Hydrophilicity — Dielectric Drug Delivery Bioactive
Gas Permeability Protective Catalytic Optical & Conductive
Moisture Resistance Anti-fouling Scratch Resistance




MIC Ol o onics

LITHOGRAPHY

Microcontact Printing or Soft Lithography

Gelest offers POMS, polydimethyisiloxane elastomers, and a complete line of reactive silicones, catalysts, adhesion promoters and additives
to modify the surface and mechanical properties of PDMS rubber stamps. In addition, scientists and engineers that need 1o formulate POMS
rubber in order to customize surface and mechanical properties can obtain the necessary components from the “Gelest Reactive Silicones”
brochure. Gelest offers an extensive range of formulated POMS rubber in the “Gelest Silicones Encapsulating and Coatings” brochure.

Typical formulated POMS products are:
| Gelest RG™ 02 2-part reprographic silicone rubber
Gelest OE™ 41.2 Accelerated cure 2-part silicons rubber e Ve oS i
Gelest ™ 41.6 Low volaility  2-part silicone rubber SIPBE22.0  Phenylrimethoysiane 99% | 5 0T
OMe
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SAMs: Self-Assembled Monolayers

Gelest has developed a fine of Group IV molecular materials that can be applied from solution or neat with conventional lithography technigues

to form SAMs. SAMSs is a surface modification technique by which a single layer of molecules chemically bond to a metal oxide, gold or plas-

tic substrate. The surface can be selectively modified to achieve the desired mechanical as well as chemical and biological properties for MEMS

and BioMEMS, parrays and pfluidics devices. Some developing applications for SAMs are dip-pen nanolithography and molecular electronics,

DPN -Dip-Pen Manolithography DPN is a surface modification technique that uses an AFM to apply molecules that form SAMs on metal oxide
and gold surfaces.

MEMS
= Group IV molecular materials ability to form permanent covalent bonds with metal oxide and gold surfaces makes
c b them ideal for MEMS and BioMEMS devices. Surface modification and packaging are necessary steps in the manu-
facturing of MEMS devices because surfaces are highly susceptible to stiction, moisture and environmental elements
‘ such as ozone. These materials provide MEMS devices with anti-stiction, lubrication, anti-fouling and moisture resist-
ance (MRTs) properties. In addition, surface modification allows for the attachment of reactive and bioactive mole-
cules, oligonucleotides, proteins and DNA to make BioMEMS devices.
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Molecular Electronics

Gelest's extensive expertise in Group IV chemical process lechnology allows for the development of
molecutar materials that can be useful in applications for molecular electronics. Gelest offers an extensive
range of molecufar materials for surface: modification. For a complete product fisting, please see the
“Coupling Agents” brochure,

H A LA M H, -
e Hx?l\g,si-..,“ i 0. *“‘{n)rg’*ﬂml:.,
- .Y
" " 4 0 N @ RoK N
DISILYLBUTENE DISILYLTHIOPHENE TETRAPHENYLSILOLE $IP6723.4

PHENDXYUNDECYLTRICHLORDSILANE
Orients and immabilizes pentacens




METALLIZATION

Gelest offers malecular materials for metallization applications in the semicon-
ductor industry. Molecular materials derived from the Group 1l & IV elements
(silicon, aluminum, titanium, tantalum, tungsten, indium, antimony and germa-
niumj are used to create conductive coatings on silicon, germanium, silicon car-
bide, sapphire and plastic substrates. They can be gases, liquids or solids and are
typically applied through various vapor deposition techniques such as GVD
MOCVD, PECYD and ALD. Gelest provides a complete line of packaging services
that meet typical delivery system requirements.

Strained Silicon

Garmane is a Group IV molecular material that is used to form strained silicon

Gelest has developed “chioride-free” process technology 10 produce commercial-
Iy high purity Germane, 1M3, 2MS and 3M3 that meets industny standards for
the semiconductor industry. In addition to high purity Germane, Gelest offers
costomized gas mixtures of Garmane and silanes where optimal mixture ratios
further improve the electron transpart properties

Barrier Layers
Group IV molecular materials are typically deposited via MOCVD technigues as
well as ALD to improve adhesion of dielectric materials and to prevent diftusion
of aluminum and copper
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Please see the "Metal-Organics for Materials™
and "Silicon Compounds™ Catalogs.
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Metal silicon nitride and metal silicon oxide ternary precursors,
particularly tantalum, zirconium and hafnium, form  highly

refractory materials which are

atures and which

Ce SIC2254.5
Er SIE4885.0
Eu SIE4G07.0
Ga SIGAGE8.0
Ge GEBIO26
H  OMHFEG
Ls SILB464.0
Pr SiPBB0Z.1
Sm SISE940.0
Sn SNB02E
Th SITG997.0
Te SIB1873.0
Tl SITe00a.0
Y SIYO630.0
In SIZ9T00.D
Ir SZe310.0
Ir SIZe900.0

stable to extremaely high temper-

re known to be nonreactive with copper.




DIELECTRICS
Gate Dielectrics

Gelest has developed patented “chloride-free” chemical process technology to commercially produce Group IV molecular materials for use as gate

dielectrics and ILD (inter-fayer diglectrics).
Typical Group IV materials for gate dielectrics
are compounds of hafnium, Zirconium and
rare earths such as cerium, lanthanum and
praseodymium. Typical |LD precursors are
silicon based. In addition, silicon-based
maolecular materials will play a critical role in
future generation of porous dielectric materi-
als that will require improved adhesion,
mechanical and thermal properties. Porous
ULK dielectrics will require the use of CAPS

Inter-Layer Dielectrics
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OLEDs

Group IV molecular materials are used to modify many types of surfaces, inchuding glass, metal oxides and plastics. Plastic substrates play a critical role in
the manutacture of flexible electronics for display applications. Group IV molecular materiats can be used for metallization, by using low temperature vapor
deposition techniques such as GVD and ALD, to yield conductive coatings, dielectric coatings and for light emitting diodes. In addition, the ability to customize
the refractive index of Group IV molecular materials makes them ideal candidates for cladding fiber optic cables and planar wave-guides.

Gelest offers an extenisive range of molecular materials for antireflection coatings, refractive index control coatings for planar waveguides and
cladding. For a complete product listing, please see the “Metal-Organics for Materials” and "Silicon Compounds” catalogs,
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