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Morgan boasts over 100 years of expertise
and application experience in providing specialty
graphite and insulation products.

With the help of rich experience in material research and application,

More prominent technical advantages

* Advanced Production R&D * Impregnation
* 3,4 and 7-axis, manual Graphite Machining * Glassy Carbon Coating
¢ Ultrasonic Cleaning * Operational Excellence

¢ Advanced Purification

Product portfolio of higher performance

* Fine-grained and high-purity graphite, used in ion implanter equipment for
semiconductor production

* Porous carbon and porous graphite, widely used for the production of third-generation
semiconductor silicon carbide (SiC) wafers

* Graphite powder for engineering with controlled particle morphology and composition,
used for the production of synthetic diamond

* High-purity soft felt with low thermal conductivity and thermal insulation, used for
high-temperature furnaces in vacuum or inert gas environments at up to 3000°C in solar
energy and other fields

* High-purity Graphitic rigid boards with low thermal conductivity, used for improving thermal

efficiency in vacuum or inert gas environments at below 3000°C
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Machined Graphite

Felt Insulation Rigid Boards  Stitched/Rigidized Graphite Porous Gé‘aphite

Cylinders Powders

Wider application market

* Semiconductor ® Solar ¢ Industrial Furnace ® Optical Fibre  ® Industrial

* Glass ¢ Automotive © Aerospace * Metallurgical & Aluminium




ELECTRICAL CARBON

Graphitic Soft Felt Insulation Products

Soft felt
Morgan offers a range of high purity soft felts with low thermal conductivity and thermal insulation, used for high-temperature furnaces in or Rigidized Cylinder

vacuum or inert gas environments at up to 3000°C in solar energy and other fields.

Typical parameters of thermal insulation soft felt

©
. o
General material Measured Temperature VDG | WDF UZ’\ 8
Ao °C
characteristics include: © e g
* High-purity soft felts with low thermal conductivity ?enSIty' g(cc | 20 0.09 | 0.08 Parts cut with high precision o0 2 Rigidized and insulation cylinder with
and thermal insulation Linear shrinc 1 9 20 ! Negligible % - graphite paper lining
Water absorption% 20 | Negligible B\ §
* 100% graphite fiber strands Minimum carbon content % 99.0 | 99.9 ZCS 080
* VDG carbon content > 99%, Emissivity 0.99 | 0.99 _2' @)
WDF carbon content > 99.9% Sublimation temperature °C 3600 | 3600 .60
. : Surface area (nitrogen) m%/g 20 0.6 0.7 I
¢ Low shrinkage and low volatile release
. 2270 [ [
* A purity of up to < 20 ppm Vapor pressure um 2440 10 10
2620 100 | 100 N
X X . Applications in industrial vacuum furnace R High purity single crystal growth applications
Four speCIﬁcatIOnS are available, Minimum heat treatment temperature®C 1900 | 2650 Porous graphite

each of which can be supplied in rolls, ! Measure after heating to 3000°C
parts or pre-rolled soft felt drum:

* VDG: High-purity graphite felt, better thermal
conductivity, heat treatment temperature above
1900°C

Thermal Conductivity Coefficient Product SpeC|ﬁcat|on Sheet

* VDG-P: Ultra high purity VDG graphite felt

L " . Weight Per Unit A Typical Roll Weight
24 ] Thermal conductivity of Graphitic Soft Felt is measured by Thickness (in/mm) Width Width (in/cm) Length (yd/m) el%lb/y dezrk g/r;' dz)rea yplca(lbz(g) =
* WDF: High purity graphite felt, heat treatment 2‘2 1 the laser flash method in an argon atmosphere of VDG WDF VDG WDF
temperature above 2650°C, low thermal conductivity i barometric pressure. Thl'ckne'ss Typical Minimum | Maximum Grade Typical Minimum | Maximum = Typical Minimum | Maximum Tt Ttz Tiyptesd Tt
— 2.0 - Specification|  Value Value Value Value Value Value Value Value Value
¥ ] Value Value Value Value
L] - ® . — | I h -~
WDFE-P: - Ultra-high purtty WDF graphite felt g"s ] 18" 001 28 | 009 22 | 013 34 | Standard | 41 1041 | 40 101.6 44 1118 52 476 16 146 | 52 476 050 023 | 047 021 | 2961 1346 27.83 12.65
1.6
2 4] 5mm 020 51 | 018 45 022 56 | Standard | 42 1067 | 41 104.1 | 46 1168 34 3l 16 146 | 34 311 | 097 044 093 042 3848 1749 36.89 1677
Value proposition: z
prop S 2] WDF Widened | 47 1194 | 46 1168 | 48 121.9 | 34 3l.1 16 146 | 34 311 | 097 044 093 042 43.06 19.57 | 41.28 1876
. . . 2 "7
High-quality raw materials, refined product development § 107 174" 022 56 | 020 51 | 025 64 | Standard | 42 1067 | 41 1041 | 46 1168 @ 34 311 | 16 146 | 34 311 | 1.04 047 099 045 4125 1875 3927 17.85
and proprieta reparation processes ensure uniform = 4
proprietary” prep P g 087 Widened | 47 1194 46 1168 | 48 1219 | 34 31 16 146 | 34 311 | 104 047 | 099 045 46.16 20.98 | 43.95 19.98
production, help save energy and reduce consumption, to g 06
) = 04 ] VDG I0mm | 041 103 | 036 90 | 044 112 Standard | 42 1067 | 41 104.1 | 46 1168 17 155 8 73 17 155 | 196 089 1.87 085 3887 17.67 37.09 16.86
promote the performance of high-temperature furnaces, ]
; o . : ) 02 Widened | 47 1194 | 46 1168 | 48 1219 17 155 8 73 17 155 | 196 089 1.87 085  43.50 19.77 | 41.50 18.87
lower operating costs and maintain the stability of high-purity )
J 0.0 — T T T T T T 1 1127 044 1.1 | 040 102 048 123 | Standard | 42 1067 | 41 104.1 | 46 1168 17 155 8 73 17 155 | 203 092 193 088  40.26 1830 3828 17.40
products. 0 250 500 750 1000 1250 1500 1750 2000
Temperature (°C) Widened | 47 1194 | 46 1168 | 48 1219 17 155 8 73 17 155 | 203 092 | 1.93 088 | 45.05 2048 | 42.84 19.47
1” 088 224 | 080 203 097 246 | Standard | 42 106.7 | 41 104.1 | 44 111.8 8 7.3 4 37 8 73 | 354 16l | 383 174 33.04 1502 3575 1625

Curve of Thermal Conductivity Versus
Temperature

Disclaimer

This product leaflet is the latest version. The data contained is specific to the materials mentioned herein and it is not intended for conditions or process environments in which other materials are used in common.
The user is solely responsible for the safe use of the product if it is beyond the above information and conditions for product use under the control of Morgan.

u M o r g a n This product leaflet bears no legal effect, nor does it serve as a license or suggestion for any patented invention under unlicensed conditions, and it is for reference, research and verification purposes only.
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ELECTRICAL CARBON

Graphitic Rigid Board Insulation Products

Morgan Advanced Materials offers a line of premium Rigid Board Insulation products developed for optimal performance at temperatures

up to 3000°C in vacuum or inert atmospheres.

Enhanced Surface Treatments:

Graphite foil or graphitic coatings can be applied to exposed

Rigid Borad Insulation Typical Properties

e Units/Direction | RGB RGB-LTC surfaces of the Rigid Board insulation to prevent erosion and
h istics includ Density e 0l6 0.10 oxidation during exposure to or inert atmosphere environments
characteristics Include: ! : : :
t high te it .
* High purity and low thermal conductivity Flexural Strength MPa w/g | 1.0 0.30 at high temperatures
e ag | 10 028 Application of the graphite foil to the surface of Rigid Board has
© y/OnBased ber precursor Compressive Strength MPa wig | 062 0.13 been shown to significantly extend the life time of the Rigid Board
* Carbon content > 99% 2 e P ™ insulation during in-house testing.
« Low shrink di atile rel Carbon Content % >99 >99 Furnace door with Graphite Foiled RGB after five Thermal
Ow shrinkage and low volatile reiease Ash % <0l 0.04 Cycles to 1500°C in Nitrogen The excellent bond strength and mechanical integrity of the
* Can be purified to < 20 ppm CTE(@1000°C) (xI0'6)/°C 26 27 - ) graphite foil to the rigid board surface has been validated by
1000°C (Ar) o . repeated testing and thermal cycling in these harsh environments.
r K b
i i Th | Conductivi 3 9
Four grades are available, which el Gl ) ;:ggog E:g ?;; g';: Extended life time and reduced particle generation can lead to
can ﬁe Sl:jpplled in bulk block or improve product quality and lower cost of ownership.
mac ine to print: Min Process Temp,°C 1900 1900

* RGB: A high purity carbon-bonded carbon fiber rigid

board, heat treated to a minimum of 1900°C

Engineered Solutions:

The excellent machinability of our Rigid Board Insulation is

* RGB-P: An ultra-high purity RGB

* RGB-LTC: A high punity carbon-bonded carbon fiber

rigid board, heat treated to a minimum of 1900 °c, with

combined with our world-class 5-axis CNC machining capabili-

Thermal Conductivity Coefficient ties to give us the ability to produce highly customized, complex,

improved insulation properties - - i i i
mproved insuiation propert Thermal conductivity Data for Morgan Rigid engineering solutions.

. . -P: i i o Board Measured by Laser Flash in | atm Argon ; ; ; . .
RGB-LTC-P: An ultra-high purity RGB-LTC / 8 Our engineering staff is ready to work with you to design a

complete insulation package for your application. A wide range of
Value proposition:

< o0d sizes and thicknesses are available which affords design flexibility.
High quality raw materials and well controlled, highly £ . . o
) } 2 08 Custom sizes can also be supplied to the customer's specification.
capable, proprietary manufacturing processes ensure a > RGB . . . o \
. . . . . . . > ~ Current maximum dimensions are 8"x 40" x 60" block.
consistent high purity product with uniform insulation 5 064 \
. o R . 3 - Highly Engineered and Customized RGB Insulation Pack for
properties.This will help minimize energy consumption, 2 RGB-LTC gy =ne
- I S 04+ polycrystalline Silicon Production
maximize fumace performance, and minimize total cost of Té, Y,
N
~
0.0

T T T T T T T 1
0 250 500 750 1000 1250 1500 1750 2000

Temperature (°C)

Thermal Conductivity vs.Temperature

Disclaimer

This product leaflet is the latest version and contains data specific to the materials mentioned herein and it is not intended for conditions or process environments in which other materials are used in common.
The user is solely responsible for the safe use of the product if it is beyond the above information and conditions for product use under the control of Morgan.
This product leaflet bears no legal effect, nor does it serve as a license or suggestion for any patented invention under unlicensed conditions, and it is solely for reference, research and verification purposes.
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Porous carbon and porous graphite

Product Specification Sheet

ELECTRICAL CARBON

The porous carbon and porous graphite materials from Morgan are widely used in the furnace for the single crystal growing of SiC in Typical Unit PC25 PG25 PC45 PG45 PC60 PG60 PC70 PG70
P
vacuum or inert gas atmospheres at up to 2650°C or higher. arameters
Bulk density glcc 1.05 1.08 1.08 1.1 I.1 .13 .12 .16
Compressive )
strength Ib/in2 800 800 900 900 1000 1000 1000 1000
Bending strength Ib/in2 300 400 500 600 6000 8000 900 1000
. Tensile strength Ib/in2 150 200 250
General material g
characteristics include: Specific resistance | Q-in* 10-5 450 150 450 130 450 200 450 120
* -A high purity of up to < 5 ppm Permeability
* Uniform pore size distribution
Air Ft3/ft2 /min 10 10 3 3 | | 2 2
E|ght speciﬁcations are available, each Water Gal/ft2 /min 90 90 30 30 10 10 20 20
of which is cu.stc-)mlzable accordlnglto Porosity % 48 58 50 50 47 47 40 40
the characteristics of the customer's
single crystal growth furnace. Average pore size um 0.0047in | 0.0047 in 70 70 40 40 55 55
Thermal
conductivity W/M°K | 10 2 18 2 18 3 30
Value proposition:
The purification and preparation processes of high-quality
graphite and carbon materials ensure high purities and pore Soft felt
size consistency of the products, to help to reduce the or ngldlzed Cylinder o »
defects of the single crystal growth of SiC and improve the 10.000.000 Purification Capabl|lt)’

uniformity of single crystal growth.
1,000.000

100.000
10.000
1,000
0.100
0.010
0.001 I

Porous Graphite Porous Graphite
standard advanced
purification purification

Concentration of Material Purification
/ppm

Porous Carbon Porous Graphite

High purity single crystal
SiC growth furnace

PPB level purification is critical for single crystal silicon carbide growth applications.

o
Porous graphite Disclaimer
This product leaflet is the latest version. The data contained is specific to the materials mentioned herein and it is not intended for conditions or process environments in which other materials are used in common.
The user is solely responsible for the safe use of the product if it is beyond the above information and conditions for product use under the control of Morgan
This product leaflet bears no legal effect, nor does it serve as a license or suggestion for any patented invention under unlicensed conditions, and it is for reference, research and verification purposes only.
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ELECTRICAL CARBON

High purity graphite in ion implanter

Morgan's high purity graphite is widely used in ion implantation equipment, which is extremely critical in semiconductor manufacturing,

and can be used for conductive electrodes, metal protective layers, ion adsorption layers, and particulate protection layers, etc.

Value proposition:

High quality graphite of superb purification, impregnation
and glassy carbon coating capabilities are widely applied in

key areas of ion implantation equipment to standard up to

the stringent requirements of ion implantation processes

Machining
) such as ultra-low metal pollution and particle pollution. It can v
General material promote the yield and stability of process devices, prolong
characteristics include: ‘ the service life of the product, and minimize the operation
* High purification, with total metal content < 2 ppm. Planar CMOS Process and maintenance cost of the production line.
¢ Advanced impregnation, which can fill and seal the Purification

graphite surface to a depth of 6.35 mm, reduce particle

generation, and extend product life time.

¢ Ultimate glassy carbon coating, which can fill the
graphite surface voids to an ultra-low level, eliminate
surface particles and outgassing, reduce the surface

charge effect, and prolong the life time of graphite

Graphite in a variety of specifications
and grades is available and
customizable according to ion
implantation equipment

Ultrasonic cleaning

v

Graphites in lon Implanter

FinFET CMOS Process

Impregnation

Glassy Carbon

lon Implanter
P Coating
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