TI TLE OF THE | NVENTI ON FORVED Si C PRODUCT AND MANUFACTURI NG METHCD %HERE&F _
BACKGROUND OF THE | NVENTI ON Field of the Invention The present invention!y:"
relates to a formed Si C product which possesses high purity, exhibits
excel l ent heat resistance as well as nechanical strengths and, in
particul ar, exhibits excellent |ack of transparency to light, making it
suitabl e formrrgse R apparNetyTobdnheat resistant conponents such as
shielding materials, equalizing rings, and others used in heat treatnent
equi pnent i n SenFORMEDCS DT PROREEE LAND NMANHRJITURI®NS, METHOD GHEREOmafers and
ot her conponents used in diffusion furnaces, etching equipnment, CVD
equi pnent, and the like in sERIKECROIIND M fIavEMmiIoy facilities. The
present invention also relates to a met hod f or nanufacturlng such a forned
Si C product FibeddcpifpthenInfenbhioackground Art Silicon carbide (Si O
possesses excellent material characteristics such as heat resistance,
corrosion resi st afite presénrecinaen thdn selengs o arftbanest 8fCperddsict which
advant ageously utilized as a material for various industrial applications.
In particul @uossassgsm@@ptndaecmmmafml@@tb@em FEBZBhgnae @¢pvedst hod
(i.e. chem cal ﬁor def05|t|on met hod), hereinafter to be referred to as a
" CVD- f or med asi Bephapueal sfrenghisr apcdy ygé@ﬁﬂ@%ﬂmm&ﬁh@mtﬁeememte
high purity is uired, including_use in various conponents for
manuf act uri & @Cé(eﬁgc%ﬁm%?%nclbé&a&ééh&f' Pes1iRg ght dBHSTABLCar@ThIRER PRIrd ty.

Such a CvD-forned Si C groduct i s obtained by causing feed
variety of heat resistant components such as shieldingmaterials,

equalizing rings, and others used in heat treatment equipment
in semiconductor manufacturing facilities, or in dummy wafers
and other components used in diffusion furnaces, etching
eguipment, CVD equipment, and the like in semiconductor
manufacturing facilities. The present invention also relates
to a method for manufacturing such a formed SiC product.
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Silicon carbide (SiC) possesses excellent material
characteristics such as heat resistance, corrosion resistance,
and mechanical strength, and therefore is advantageously
utilized as a material for various industrial applications. In
particular, a formed SiC product manufactured by utilizing a CVD
method (i.e. chemical vapor deposition method), hereinafter to
be referred to as a “CVD-formed SiC product”, is favorably used
in application fields where high purity is required, including
use in various components for manufacturing semiconductors,
because of its high density and high purity.

Such a CVD-formed SiC product is obtained by causing feed



2 gases to react in the vapor phase to deposit crystal grains of SiC on a
substrate, causing the crystal grains to grow into a coating, and then
renoving the substrate. The product is characterized by the possession of
hi gh density, high purity, and high structural uniformity as a material. As
formed Si C products prepared by a CvD nmethod, chem cally deposited,
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application, present certain physical problens when the forned Si C product
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such as heat treatnment equi pnment. For instance, in the sem conductor

manuf act uri 8 approximately 20cm™ or less at 3 um and a chemically deposited,
self-supported B-SiC having an attenuation constant of
approximately 20cm™ or less at 0.6328 um are proposed in the
Japanese Patent Application Laid-Open No. 239609/1994. Whereas
a CvD-formed SiC product is known to exhibit a higher degree of
light transmittance as its purity increases, the CVD-formed SiC
product disclosed in the above-mentioned published patent
application was also of very high purity at 100% of a theoretical
density, with the metallic impurity content being 5 ppm or less
or preferably 3.5 ppm or less.

Because of its light transmittance, however, a CVD-formed

SiC product having such a high purity could, depending on the
field of application, present certain physical problems when the
formed SiC product is used in various components for
semiconductor manufacturing facilities such as heat treatment
equipment. For instance, in the semiconductor manufacturing
process there are certain process steps involving rapid thermal
treatment processes (collectively termed as “"RTP”) such as rapid
thermal annealing, rapid thermal cleaning, rapid therqal

chemical vapor deposition, rapid thermal oxidation, rapid



process there are certain process steps involving rapid thermal treatnent
processes (collectively termed as "RTP") such as rapid thermal anneali ng,
rapid thermal cleaning, rapid thermal chem cal ®apor deposition, rapid

t hermal oxidation, rapid 3 thermal nitridation, and the like. For these
process steps, the use of a fornmed Si C product as a shielding material has
been proposed so that the wafer substrate can maintain characteristics that
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A fornmedSi Cproduct to_bé used as such shieldin terial is required to
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Additionally, while accurate control of a wafer substrate
is required in an RTP step, if the temperature is measured with
a pyrometer, excessive light transmittance of the components such
as those providing support to the wafer substrate causes
undesirable disturbance light to interfere with accurate
temperature control when a blackbody cavity is formed on the rear
of the wafer surface to be thermally treated. To solve this
problem, a method of forming the support ring supporting the wafer
substrate from silicon or silicon oxide materials, and using a
silicon-coated quartz material for a cylinder supporting the
support ring so that the cylinder becomes nontransparent within
the detecting wavelength range from the pyrometer has been
proposed (Japanese Patent Application Laid-Open No.
255800/1996) .
Further, to prevent light leaking from the heating element
from entering the reflection cavity, a method of arranging a
partition as well as a guard ring alongside the wafer, and having
g
such a guard ring comprise a silicon material having a black or

gray appearance so that the 1ight leaking from the heating element



t he detecting wavel ength range fromthe pyroneter has been proposed
(Japanese Patent Application Laid-Open No. 255800/1996). Further, to
prevent light |eaking fromthe heating e,enent fromentering the reflection
cavity, a nethod of arranging a partition as well as a guard ring al ongside
the wafer, and having such a guard ring conprise a silicon material having
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recognition of the wafer position by the robot, making
and the resulting loss in thickness of the silicon coating.

Moreover, in a plasma etching treatment, the dummy wafer
used to stabilize the wafer etching parameters is required to
have a low degree of light transmittance. Whereas a dummy wafer
is mounted on a carrier boat by operating a transfer robot, since
the dummy wafer is identified by illumination by a laser beam,
excessive light transmittance of the dummy wafer could obstruct
accurate recognition of the wafer position by the robot, making
it difficult to mount the dummy wafer at the desired position
in the etching equipment.

The crystal form of a CVD-formed SiC product according to
the prior art is B type (cubic type) with a yellowish appearance,
which presents a certain degree of light transmittance that is
difficult to reduce. As ameans to reduce the light transmittance,
one method for example is to provide a surface roughening
treatment so that the light is scattered at the surface thereby
reducing light transmittance. According to this method, for
example, a mirror-finished material with surface roughness (Ra)
conditioned to 10 nm or less has a light transmittance rate of

40 to 60% when light with a wavelength of 900 nm is applied, whereas



It difficult to mount the dummy wafer at the desired position in the

et chi ng equi pnent. The crystal formof a CVD-forned Si C product according
to the prior art is [err] type (cubic type) with a yell ow sh appearance,

whi ch presents a certain degree of light transmttance that is difficult to
reduce. As a neans to reduce the |ight 5transm'ttance, one net hod for
exanple is to provide a surface roughening treatnent so that the light is
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After extensive experiments and investigations performed
concerning the properties of CVD-formed SiC products and their
optical characteristics to obtain a CVD-formed SiC product having
excellent nontransparency to light, which could solve the
aforementioned problems in the prior art, the present inventors
have found that light transmittance can be reduced if a layer
that can scatter or reflect light within the material structure
of a formed SiC product is provided.

The present invention has been made based on the above
findings and, accordingly, an object of the present invention
is to provide a formed SiC product comprising high purity B type
crystals, such a product having high purity and excellent heat
resistance as well as mechanical strength while at the same time
exhibiting excellent nontransparency to light, and therefore is
suitable for use in various components such as shielding
materials, dummy wafers, or others used in semiconductor
manufacturing facilities. Another object of the present
invention is to provide a method for manufacturing the CVD~-formed
SiC product having the above-mentioned characteristics.

A formed SiC product in accordance with the present



af orenenti oned problens in the prior art, the present inventors have found
that light transmttance can be reduced if a |layer that can scatter or
reflect light within the material structure of a formed Si C product is
provi ded. The present invention has been rfade based on the above findings
and, accordingly, an object of the present invention is to provide a forned
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A method for manufacturing a formed SiC product in
accordance with the present invention comprises, in a process
for manufacturing a CVD-formed SiC product by growing an SiC
coating on the surface of a graphite substrate via a CVD method
and thereafter removing the substrate, forming at least one SiC
layer with different grain characteristics either on the surface
or within the main structure of the CVD-formed SiC product formed
on the surface of the graphite substrate by changing the CVD
reaction conditions, and then removing the substrate.

Another method for manufacturing a formed SiC product in
accordance with the present invention comprises using a CVD-
formed SiC product obtained by growing an SiC coating on the
surface of a graphite substrate via a CVD method and thereafter
removing the substrate, as a substrate, and forming at least one
SiC layer with different grain characteristics either on the
surface or within the main structure of such a substrate by
changing the CVD reaction conditions.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic flow chart describing a metpof for

manufacturing a formed SiC product in accordance with the present



A nmet hod for manufacturing a fornmed Si C product in accordance with the
present invention conprises, in a process for manufacturing a CVD forned
Si C product by growing an Si C coating on the surface of a graphite
substrate via a CVD nethod and thereafter7renoving the substrate, formng
at least one SiClayer with different grain characteristics either on the
surface or within the main structure of the CVD-fornmed Si C product forned
on the sWWFSEIEIG"t he graphite substrate by changi ng the CVD reaction
condi tions, and,.bhen rennvingsthe subsirate. Another
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Figure 4 is a graph that shows the relationship between
the light wavelength and the light transmittance rate of the
Example 3.

Figure 5 is a graph that shows the relationship between
the light wavelength and the light transmittance rate of a
comparable example.
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A formed SiC product according to the present invention
is a CvD-formed SiC product prepared by first depositing an SiC
coating on a substrate via a CVD method, then removing the
substrate, and having at least one SiC layer with different grain
characteristics formed either at its surface or within the
structure of the formed SiC product.

During the process in which SiC is deposited on the surface
of a substrate and an SiC coating is formed, the feed gases first
react in the vapor phase to generate kernels of SiC on the
substrate surface. The kernels then grow into amorphous SiC
which, via the formation of fine polycrystalline SiC grains, in

turn grow further into a crystalline structure having a columnar



the present invention. Figure 3 is a graph that shows the relationship
between the |ight wavel ength and the light transmttance rate of the
Exanple 2. Figure 4 is a graph that shows the relationship between the

| i ght wavel ength and the l'ight transnit®ance rate of the Exanple 3. Figure
5 is a graph that shows the rel ationship between the |Iight wavel ength and
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a larger mean grain diameter to one having a smaller mean grain

diameter, complex reactions of light such as scattering,

refraction, reflection, and others occur at the boundary surface

to reduce the light transmittance properties. Similarly, when

light passes froman SiC layer having a smallermean grain diameter

to one having a larger mean grain diameter, the light

transmittance properties decline because of the same reasons.

A formed SiC product in the present invention attains a
low degree of light transmittance by’providing at least one such
SiC layer with different grain characteristics located either
on its surface or within the structure of the formed SiC product,
thereby modifying the optical characteristics by causing
scattering, refraction, reflection, and the 1like. Inother words,
providing an SiC layer having different grain characteristics
causes disorders in the crystalline arrangement to reduce the
light transmittance rate.

Specifically, the present invention provides a formed SiC
product exhibiting a low light transmittance rate across the
visible light range and infrared light range by attaining a light
transmittance rate of 0.4% or less for the wavelength range from

300 to 2,500 nm, and 2.5% or less for the wavelength range



8 arrangenent to forman SiC coating. Therefore, various characteristics of
a C/D-fornmed Si C product such as nechanical strength, thermal properties,
optical properties, and the like differ, depending on the grain
characteristics of the Si C coating deposigted and formed on the surface of a
substrate. For instance, when |ight passes froman Si C |ayer having a

| ar ger ne t to one having a snaller nean grain dianeter,
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and infrared light range by attaining a light transmttance rate of 0.4% or
| ess for irdminichielseagpiracangeliy@nhievable is preferred. For removing

a graphite substrate after growing an SiC coating, several

methods are available including removal of the graphite substrate

by machining, removal by grinding, by heating in air and burning

off, or any appropriate combination of these methods. Among the

aforementioned methods, however, the method of burning off the

substrate is preferred for operational simplicity.

A CVD-formed SiC product is manufactured by coating an SiC
layer after depositing SiC on the surface of a graphite substrate
with a CVD process, and subsequently growing the SiC coating and
then removing the graphite substrate. Formation of an SiC
coating is obtained by the following procedures. A graphite
substrate is set in place in a CVD reaction unit of which the
system is substituted with a normal pressure hydrogen atmosphere
by evacuating the air, heating, and then feeding hydrogen gas.
Subsequently, using hydrogen gas as a carrier gas, halogenated
organic silicon compounds such as trichloromethyl silane,
trichlorophenyl silane, dichloromethyl silane,

dichlorodimethyl silane, and the like are fed into the system



300 to 2,500 nm and 2.5%or |less for the wavel ength range 9 exceedi ng

2,500 nm As the substrate on which an SiC coating is to be grown after

depositing SiC by a CVD process for preparing a fornmed Si C product

according to the present invention, carhpn-based materials and,

particularly, graphite materials are preferred as they can be easily burned

of f by using a thermal treatnment in air. Further, as g%a hite substrate,
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hydrogen aiRRshR@E81ine SiC grains. By continuing the CVD reactions,
the fine polycrystalline SiC grains grow further into a
crystalline structure having a columnar arrangement to form an
SiC coating. Therefore, since the SiC coating thus formed
comprises SiC grains having a crystalline structure with a
columnar arrangement, the various characteristics of a CVD-
formed SiC product such as mechanical strength, thermal
properties, optical properties, and the like differ, depending
on the characteristics of the SiC grains.

Characteristics of such SiC grains forming the SiC coating
can be altered by changing the CVD reaction conditions. More
specifically, for example, SiC coatings comprising SiC grains
of differing characteristics'can be deposited by appropriately
changing the conditions such as the mixing ratios of halogenated
organic silicon compounds as the feed gases and hydrogen gas as
the reducing agent, the feed gas flow rate, temperatures or time
duration for the CVD reactions, the pressure at the CVD reaction
unit, and others.

To form at least one SiC layer with different grain

characteristics on the surface or within the main structure of



by evacuating the air, heating, and then feedi ng hydrogen gas.
Subsequent |y, using hydrogen gas as a carrier gas, hal ogenated organic
silicon conpounds such as trichloronmethyl silane, trichlorophenyl silane,
di chl oromet hyl silane, dichlorodinethyl sililane, and the like are fed into
the system 10 as feed gases, thereby causi ng vapor phase thernal
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by changi ng the CVD reaction conditions.
reduced reaction temperature for a certain time duration,
followed by another CVD reaction under the original conditions,
an SiC layer having different graih characteristics wherein the
mean grain size is smaller is formed within the CVD-formed SiC
product. Thereafter, a formed SiC product according to the
present invention can be prepared by removing the graphite
substrate. Manufacturing of formed SiC products having two or
more SiC layers with different grain characteristics is also
possible by applying similar procedures repeatedly.
Alternatively, as illustratively shown in Figure 2, a
formed SiC product according to the present invention can also
be prepared in a different manner as follows. First an SiC layer
is formed on the surface of a graphite substrate with a CVD
reaction, which is performed for a desired time duration under
the required CVD reaction conditions that could form an SiC
coating of the intended CVD-formed SiC product. Subsequently,
the graphite substrate is removed, and using the CVD-formed SiC
product thus obtained as a substrate, a CVD reaction is performed
under a different reaction temperature to forman SiC layex: having

a different mean grain size.



specifically, for exanple, SiC coatings conprising SiC grains of differing
characteristics can be deposited by appropriately changing the conditions
such as the m xing ratios of hal ogenated organic silicon conpounds as the
feed gases and hydrogen gas as the reducing agent, the feed gas flow rate,
tenperatures or tinme duration for the CVD t2actions, the pressure at the
CVD reaction unit, and others. To format |east one SiClayer with
different grain Ehamadt8if spyeduels ttHus mErad@ ungict BRPAE main structure
of 11 the CVD-fornmed Si C product, setti ngs for the, CVD reaction

condi ti ons CECRCAS TASALLENSCAIFE @ BaRSbEY Parkyd 94SMamst 8peat ENGEM3Ing t he
process in which an SiC coatin grown. For exanple, as illustratively
shown in FiCPMARCEL VB Y Pffs@ZBeaf@Iﬁn‘Pﬁg}“%r@J[??%eﬂ:tWﬁfW SXRFESLOBd ti e
duration under the required CyYD reaction conditions to forman SiC coating

of the int &veEFiciBntopeeeeR d pr8dct -4 thel 65rf5¥9ﬁ‘rﬁf;’°§‘ E@@p?é‘é@ﬁ%

under a reduced reaction_ tenperature. for a certain tinme.dur f ol | owed
by anot her “vB- PQ@E‘H onTLr:’ﬁé( IEhEtPL i PEED 4 P59 AR TS %89&?3’ Havi ng
di fferent gr.ain charac tlcs wherei n the nean ra| S|ze| m%ller is

formed wit lrght"ﬁéleé\?l‘:'i d @P% 5?%8%30? an 19rEr ks 4 fadr}% §*C product

e e S g Lacwfacgn;?%rg NS
by a total reflection X-ray fluorescence analysis. Accordingly,
such formed SiC products exhibit high purity and low light
transmittance properties, in addition to having excellent
thermal resistance or mechanical strength.

EXAMPLES

This invention is explained in more detail below referring
to Examples and a Comparative Example:
Example 1

A substrate was prepared by machining an isotropic graphite
material having a bulk density of 1.8 g/cm’, thermal expansion
coefficient of 3.9 x 10°%/K, and ash content of 20 ppm, into a
disc of 202 mm in diameter and 5 mm in thickness. The graphite
substrate was then placed inside a quartz réaction chamber of
a CVD reactor. After replacing the atmosphere with hydrogen gas,
a gas mixture comprising trichloromethyl silane as the feed gas
and hydrogen as the carrier gas was fed into the reaction chamber
at a rate of 190 liters/min., with the trichloromethyl silane
content in the gas mixture set to 7.5% by volume. The CVDreaction
was carried out for 12 hours at a reaction temperature of 1‘, 400°C,

then for one hour at a lower reaction temperature of 1,100°C



nore SiC layers with different grain characteristics is also possible by
applying simlar procedures repeatedly. Alternatively, as illustratively
shown in Figure 2, a formed Si C product according to the present invention
can also be prepared in a different manner as follows. First an SiC |ayer
is formed on the surface of a graphite subsirate with a CVD reaction, which
is perforned for a desired tine gﬁration under the rgquired CVD reaction

condi ti ons FRatCEBANY SF&r APERIRY CIRBHET rfy MR AE3HAt EneBEC VR Y ormed™si C
duct. S Jy, th I bstrate | d [ A

OB 1 or red. SETPVEHAY THUSUG GV Rod S AR UBRT TRTEES A/ CALONLFE

per f or med ygder a different reaction tenperature.fo forma %!C | ayer

havi ng a di ?%r%ﬁ?? h G R %%%ﬁ? agaleanﬁnéﬁoéfgf?n Qﬁé%%;%lﬁ??

Tore, "t her rEPERSRHUR o O OF 3B or ST R e dreediEEhe on
fficient . 1 f
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| x 10[err] measured by a tota Ion X-ray

fluor escencgi@n}lgié(&{hét 29¢ 110l ante? GREMBds S PROENEERnEXNI it hi gh
purity and TowT1ight transmttance properties, in addition to having

excel | ent Example 2

A formed SiC product was prepared in the same mannex as.
in the Example 1, except that the CVD reaction was carried out
for 12 hours at a reaction temperature of 1,400°C, for one hour
at a lower reaction temperature of 1,200°C, to form an SiC coating
having a mean grain diameter of 2.1 um, then 7 hours with the
reaction temperature again at 1,400°C, for one hour at 1,200°C,
and for 8 hours at the oriéinal 1,400°C, thereby completing the
formation of the SiC coating.

Example 3

A formed SiC product was prepared in the same manner as
in the Example 1, except that the CVD reaction was carried out
for 24 hours at a reaction temperature of 1,400°C, then for one
hour at a lower reaction temperature of 1,100°C.

Comparative Example

A formed SiC product was prepared in the same manner as
in the Example 1, except that the CVD reaction was carried out
for 25 hours at a reaction temperature set at 1,400°C to grow
an SiC coating having a mean grain diameter of 8 ym on a g;aphite

substrate.



t hermal resistance or nechanical strength. EXAMPLES This invention is
explained in nore detail belowreferring to Exanples and a Conparative
Exanpl e: Exanple 1 A substrate was prepared by machining an isotropic
graphite material having a bulk density b4 1.8 g/cnferr], thermal expansion
coefficient of 3.9 x 10[err]/K, and ash content of 20 ppm into a disc of

202 in di d 5 mmin thjck . Th it b h
ol aced i nsi do it T LA O HAOoEDE REBHBEPdatt of e APFElP Yopiiaci ng
t he at i'th_hyd as,, . ' i si t.richl t hyl
Si ane as REPEed BALSHE Y drbgat SOTPRE AYE ERRRLSY TRUT M he
ti : i i n.: i -i.chl th

o1 ane ol arrers hoEt 5EhE cham it sl Y ki W dndRat Hra iR | on

i t I [ C
tas cartl Setik oLt df PN ASRERSUEARATEIAL © e bestORLU O
f Si £ ' ' i t : I db
one ot e CUB T e T O Ty PaRe TS S orTs o FROERAE St PR, at ur e
agai n at 1¢40Qkegyh GolQwERPbRifeidks fRIyMOR@f dhesiJyE, coating.
Subsequently, the graphite substrate was burned off by heating in air, and

the resul tant product was snoothed by grinding to obtain a di sc-shaped
for med




Si C product 200 mmin dianeter and 0.5 nmin thickness. Exanple 2 A forned
Si C product was prepared in the sane nmanner as in the Exanple 1, except
that the CVD reaction was carried out for 12 hours at a reaction
tenperature of 1,400[err]C, for one hour at a | ower reaction tenperature of
1,200[err]C, to forman SiC coating ing a nean _grain dianeter of 2.1
[err]m then 7 hours with the reaction tenperature agaln at 1,40@[err]C,
for one hour at 1, 200[err]C and for 8 hours aj he or hginal| 1, 480[err] C,

t hereby conpleting'the formation of the SiC co t E%L Eganple 3 Aformed SiC

product was prepared in the same manner as in exgept that
the CVD reaction was carried out for 24 hours t$on tenperature of
1,400[err]C, then for one hour at a | ower reactiée € atyre pf

1, 100[ err] C. Conparative Exanple A formed SiC pr§dugt mae priepafed in the
réagtidn was carried

400[ err]/C tp grow an
aph te

he Exanpl es 1
e

sane nmanner as in the Exanple 1, except that the@
out for 25 hours at a reaction tenperature set
Si C coating having a nmean grain dianeter of 8
substrate. 1 4 The fornmed Si C products thus
through 3 as well as in the Conparative Exanple
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measured for light transmttance by using an automatic recording

spect rophot onet er nmade by Shi madzu Corporation. The results are shown in
Table 1 and Figures 3 through 5, together with a summary of the CVD growth
conditions for the SiC coatings. [err] 16 Fromthe results summari zed
in Table 1, it can be seen that for the CVB-fornmed Si C products of Exanples
1 through 3, wherein at |east one SiC |layer having different grain
characteristics F3ORdhfegesnt herswmamticesuin dadbler Lwiithcante seminnthat
structure of the SiC product, light transmttance rates are | ower than that

of the conf@athe&VBcdippmedasiesradvsetsi of Hianpla®t 1rihinpuging, | wie zeiou

l'i ght range, as denonstrated by the |ight transmttance rate of 0.1 to 0.4%
attained f&t Sﬁés\ﬁlaﬂ?%Feﬁb? h 3 ¥ aFide sed fesenptsonanm chavaatarist2c0% f or
t he wavel ength range from 2,500 to 3,200 nm _As descri bed above, in

accor dance Wi £RATPRE SO RI8ERBIACS OrorAERL R the MedicstpBsEBERiofy hi gh
density anqwgi g%g@{é‘%‘gﬂ&} %ﬁe‘éﬁtﬁ&g?%&emq nont rarispgrency to Iight
as wel | as fita e SRt SS a&En lBEepr BheBcthatecause
the prOduc%fakhgeggﬁpgggtfié:éﬁgﬁglguggfg sdE%Leggggbggaigght range and

infrared light range, as demonstrated by the light transmittance

rate of 0.1 to 0.4% attained for the wavelength range from 300

to 2,500 nm, and 1.8 to 2.0% for the wavelength range from 2,500

to 3,200 nm.

As described above, in accordance with the present
invention, a formed SiC product possessing high density and high
purity, together with excellent nontransparency to light as well
as heat resistance and mechanical strength, can be provided
because the product at least one SiC layer having different grain
characteristics formed on the surface or within the main
structure of such an SiC product to suppress the light
transmittance. Also, in accordance with the manufacturing
method of the present invention, a formed SiC product having low
light transmittance properties can be easily prepared by changing
the CVD reaction conditions.

Accordingly, a formed SiC product according to the present
invention is extremely useful for application in a variety of
heat resistant components such as shielding materials,
equalizing rings, and others used in heat treatment equipment
in semiconductor manufacturing facilities, or in dummy, wafers

and other components used in diffusion furnaces, etching



characteristics formed on the surface or within the main structure of such
an Si C product to suppress the light transmttance. Al so, in accordance

wi th the manufacturing nmethod of the present invention, a forned Si C
product having low light transmttance properties can be easily prepared by
changing the CVD reaction conditions. Acrordingly, a fornmed Si C product
according to the present invention is extrenely useful for applicationin a
vari ety of heat resistant conponents such as shielding materi al s,
equalizing rings, and others used in heat treatnent equipnment in

sem conductor manufacturing facilities, or in dummywafers and other
conponent s eqaegment (i €¥Dséquifruemiacemd athehilige 1inlFeadGopaetoOrCVD

equi pnent, and the like in sem conductor manufacturing facilities. 18
VWHAT | S CLAkNEBRatSuringAf&vikitieed Si C product prepared via a CVD process,
whi ch conprises at least one SiClayer with different grain characteristics
| ocated either on its surface or within the main structure and has a |i ght
transmttance rate of 0.4%or |ess for



t he wavel ength range from 300 to 2,500 nm and 2.5%or |less for the
wavel engt h range exceeding 2,500 nm 2. In a nethod for manufacturing a

CvD-forned Si C prod Si C coating on the surface of a
graphite substrate &lEf"l@i’MﬁHmand thereafter renoving the substrate,
a met hod characteriz | east,one Si C layer with different
grain characteristics either on the surface or within the main structure of
the CVD-formed Si C product forned on the surface of the graphite substrate
by changing the CV’reaction conditions, and then renoving the substrate.
3. A nmethod for manufacturing a fornmed Si C which conprises using a
CVD-f or med $famrodushelbarged by growing an SiC coating on the surface of
a graphite substrate via a CVD nethod and thereafter renoving the

substrate, as a substx @v- KO SACNPratiut Eastepitedivid ayevpptbeess,

different grain characteristics either on the surface or wwthin the main

structure ofwisiugh corputisesabe Dgasbasgengit headd weaetdiffexend Grais
characteristics located either on its surface or within the main
structure and has a light transmittance rate of 0.4% or less for
the wavelength range from 300 to 2,500 nm, and 2.5% or less for
the wavelength range exceeding 2,500 nm.:

2. In amethod for manufacturing a CVD-formed SiC product
by growing an SiC coating on the surface of a graphite substrate
via a CVD method and thereafter removing the substrate, a method
characterized by forming at least one SiC layer with different
grain characteristics either on the surface or within the main
structure of the CVD-formed SiC product formed on the surface
of the graphite substrate by changing the CVD reaction conditions,
and then removing the substrate.

3. Amethod for manufacturing a formed SiC which comprises
using a CVD-formed SiC product obtained by growing an SiC coating
on the surface of a graphite substrate via a CVD method and
thereafter removing the substrate, as a substrate, and forming
at least one SiC layer with different grain characteristics
either on the surface or within the main structure of such a

substrate by changing the CVD reaction conditions.



