Descrisption Dummy Wafer Technical Field 5 The present invention relates to
a“dumy wafer that is used in a process for nmanufacturing a seni conduct or
such as a semi conductor integrated circuit and a sem conductor mnenory.
Background Art 10 Heretofore, in processes for manufacturing sem conductors,
such as sem conductor integrated circuits and sem conductor nenories,
processi ng known as dumry processing, wherein various processing is
performed using a dummy wafer on @FeripioRct ual I C pattern is forned, has
been performed for the operation test of, for exanple, a plasnma etching
apparatus, a CVD 15 apparatus, a s&H"ﬂ@WiW@fﬂippar atus or the like; the
nunber adj ustnment of wafers in batch process; the counterneasure agai nst
the loading effect; or the like. In addition, when cleaning of the reaction
chanber of various plasma apparatuses, such as a plasma CVD apparatus is
perf or med viechnigahBieid cl eani ng, a dunmmy wafer has al so been used for
protecting a substrate-supported el ectrode from 20 the plasnma. Heretofore,
t he folsl owi ng dithepreséndrinvention relates tosa dummy waferthatissusedoin avprogeast ur i ng
sem conduct or devices, and each of them has had a problem (a) Silicon
dummy waf erfor imanufactunrgna isemicortiuctartsuch, ascan demisomauctor imtegeated cir26it Si nce
the nunber to be used is the sane as the nunber of wafers, the costs for

manuf act ur iamg s semicomductormsemory.si gni ficantly el evated. (b) Quartz dummy
wafer: It is hard to respond to a light sensor. (c) Ceram c dummy wafer: It
I's heavy. There is the case when it is hard to
Background Art
10 Heretofore, in processes for manufacturing semiconductors, such as
semiconductor integrated circuits and semiconductor memories, processing
known as dummy processing, wherein various processing is performed using a
dummy wafer on which no actual IC pattern is formed, has been performed for
the operation test of, for example, a plasma etching apparatus, a CVD
15  apparatus, a sputtering apparatus or the like; the number adjustment of wafers
in batch process; the countermeasure against the loading effect; or the like. In
. addition, when cleaning of the reaction chamber of various plasma apparatuses,
such as a plasma CVD apparatus is performed with plasma cleaning, a dummy
wafer has also been used for protecting a substrate-supported electrode from
20  the plasma.
Heretofore, the following dummy wafers have been used in the process
for manufacturing semiconductor devices, and each of them has had a
problem:
(@) Silicon dummy wafer: it is expensive and brittle, and cannot be reused.
25  Since the number to be used is the same as the number of wafers, the costs for

manufacturing semiconductors are significantly elevated.



respond to a light sensor. (d) G assy carbon dummy wafer: It has a problem
to produce dust. 5 Although a technique to solve these probl ens has been
disclosed in, for exanple, Japanese Patent Laid-Qpen No. 2002-175959, there
is still roomfor inprovenent in aspects of nechanical strength and the
| i ke. Disclosure of the Invention 10 It is an object of the present
I nvention to provide a dummy wafer that is rigid and has a high strength
even when B i Quantzndumenywafes; jds harchierrespord i a light®ensdri n di aneter x 0.5
mmto O0.75 mmin thickness, is relatively inexpensive, and easi Ia/ responds
to a |ight{(cGendepramic dumray,wefies; Itds heavy.of There ipthe ease whandhisihgidt® provi de
a dummy wafer that produces little dust or a dumy wafer 15 that resists to
heat. Furttespopdjteetlight seAROrpr esent invention is to provide a dummy wafer
that has substantially uniformflexural rigidity and is excellent in
pl anari ty, (dr efGlassy garboncdummyiwafes It bay atproblenetogproduee 988t st andard. 20
According to the present invention, the follow ng dummy wafer is rovi ded:
1) A dumy waf éAlthasugpra techgiquedarselve these proklentschas:bieen disclosedin, fohe dunmy
wafer as set forth in 1) having a wafer substrate including a carbon fiber
r ei nf or cedexaraple, dapatess) Pateat Haid-panNo. 2002<15968; there is tjl| roonefari n sai d
carbon fiber reinforced plastic includes carbon fibers having a tensile
modul us of imfrovaénenbin aspgcts of mpchamicalstrengtiménd the likeet forth in 3), wherein
said carbon fibers are pitch-based carbon fibers. 5) The dummy wafer as set
forth in 2), wherein said wafer substrate has a plurality of CFRP | ayers
whi ch are layers consisting of a carbon fiber reinforced

Disclosure of the Invention

10 It is an object of the present invention to provide a dummy wafer that is
rigid and has a high strength even when it is thin and of large diameter, e.g.,
300 mm in diameter x 0.5 mm to 0.75 mm in thickness, is relatively inexpensive,
and easily responds to a light sensor. It is another object of the present
invention to provide a dummy wafer that produces little dust or a dummy wafer
15  that resists to heat.
Further object of the present invention is to provide a dummy wafer that
has substantially uniform flexural rigidity and is excellent in planarity, preferably

even if it is very thin below the SEMI standard.

20 According to the present invention, the following dummy wafer is
provided:
1) A dummy wafer comprising a carbon fiber reinforced plastic.
2)  The dummy wafer as set forth in 1) having a wafer substrate including a
cérbon fiber reinforced plastic.

25 3)  The dummy wafer as set forth in 2), wherein said carbon fiber reinforced

plastic includes carbon fibers having a tensile modulus of 400 GPa or higher.



5+plastic. 6) The dummy wafer as set forth in 5), wherein said wafer
substrate has a plurality of one-dinensionally reinforced CFRP | ayers, said
one-di mensionally reinforced CFRP | ayer being a | ayer consisting of a
carbon fiber reinforced plastic consisting of a cured and shaped product of
a unidirectional prepreg in 10 which carbon fibers are oriented in one

di recti on, and e tensile nodul us of .the carbon fibers ip a part of |ayers
among sai d4) pl u‘ﬁ-g¢ dupnray WeHer- g ﬁ%tﬁgrtgﬁap) Wh@'?ﬁ??ﬁ'@é’éﬂ@ﬂfﬁm@ﬁﬁs i s hi gher

than the tepsile nodulus, of the carbon fiber in the other |ayers. 7) The
dunmy mfep'tﬁ'%bﬁﬁdﬁéftl%f‘bﬁré) wherein 15 sai d wafer substrate has two skin
| ayers each | ocated on principal surface sid and a core Iayer | ocat ed
between sabll t whhe UMMy Mafer agsrtfoph ir g, dN'ﬂ%'rbﬁﬁﬂ wafgesubsiie has@ ural ity
of said one-dinensionally reinforced CFRP | ayers; when the orientation

direction @lurglity s ©HRBayers whigtcass layers Qqn@lsziogaita&arbgﬂ fiberyeinfeyeads, which

are one-dinensionally reinforced CFRP | ayers |ocated closest to the
princi pal Plastisce side in each of said two skin layers, is made to be a
reference direction, the orientation direction of carbon fibers in the

ot her out eBiost Twedammy wafer:as setdorthiim Shrvherginesaid wafer substrate has a-200
with respect to the reference direction; 25 the tensile nodulus of carbon
fibers in plralityiof onaddimensionally reirfarced BF&R layers aidzme-dimensiowlly bot h
the two skin | ayers have a one-dinensionally reinforced CFRP | ayer
cont ai ni ngreinfaseed GRRR kayer beingeaildyer sansisting:of acgebdn fivar-reonced+900 wi t h
respect to the reference direction and having a tensile nmodulus of 400 GPa
to 1000 Gplastiaroonkistingof arcaned aodisbaped produbiiofia wiidicaational prepeegin n ei t her
10 which carbon fibers are oriented in one direction, and
the tensile modulus of the carbon fibers in a part of layers among said
plurality of one-dimensionally reinforced CFRP layers is higher than the tensile
modulus of the carbon fiber in the other layers.
7)  The dummy wafer as set forth in 6), wherein
15 said wafer substrate has two skin layers each located on principal
surface side, and a core layer located between said two skin layers;
both of said two skin layers have a plurality of said one-dimensionally
reinforced CFRP layers;
when the orientation direction of carbon fibers in one of the two
20  outermost CFRP layers, which are one-dimensionally reinforced CFRP layers
located closest to the principal surface side in each of said two skin layers, is
made to be a reference direction, the orientation directibn of carbon fibers in
the other outermost CFRP layer falls within an angle range from -20° to +20°
with respect to the reference direction;
25 the tensile modulus of carbon fibers in both the two outermost CFRP

layers is 200 GPa to 600 GPa;



5 outernost CFRP | ayer and/or a one-dinmensionally reinforced CFRP | ayer
contai ning carbon fibers oriented in an angle range from-75* to -90" wth
respect to the reference direction and having a tensile nodul us of 400 GPa
to 1000 GPa and hi gher than the tensile nodulus of carbon fibers in either
outernost CFRP | ayer; and 10 said core |ayer has a one-dinensionally
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out er nost CF, IaﬁeFﬁg,mhiqh e one-dinensionally reinforced CFRP | ayers 5
| ocat ed cl| BYEEMOS lBYeh@nda surface side in each of said two skin

layer I '° said core layer has a one-dimensionally reinforced CFRP layer

containing carbon fibers oriented in an angle range from +30° to +60° with
respect to the reference direction and having a tensile modulus of 400 GPa to
1000 GPa, and/or a one-dimensionally reinforced CFRP layer containing
carbon fibers oriented in an angle range from -30° to -60° and having a tensile
15  modulus of 400 GPa to 1000 GPa.
8) The dummy wafer as set forth in 7), wherein the thickness of each of
said two skin layers is 10% to 45% the total thickness of said two skin layers
and the core layer.
9) A dummy wafer comprising a wafer substrate including a carbon fiber
20  reinforced plastic, wherein
said wafer substrate has two skin layers each located on principal
surface sides, and a core layer located between said two skin layers;
both of said two skin layers have a plurality of one-dimensionally
reinforced CFRP layers, said one-dimensionally reinforced CFRP layer being a

25 layer consisting of a carbon fiber reinforced plastic consisting of a cured and



made to be a reference direction, the orientation direction of carbon fibers
in the other outernost CFRP layer falls within an angle range from-200 to
+200 with respect to the reference direction; the tensile nodulus of carbon
fibers in both the two outernost CFRP 10 layers is 200 GPa to 600 GPa; both
the two skin | ayers have a one-di nensi onal | y rei nforced CFRP | ayer
containing carbnflb orlentedl nan ran .0 +200 with
respect to gﬁ%éa HP'PgSWQﬂ?I REVS H"S"%P? §P|f@’@ﬁ%é gégrlteg times to
3.0 tinmnes, bon fibers of the outernost CFRP | ayer contained in
the skin 1% q%yg'?éaﬁ’ﬁd/or a one-dinensionally reinforced CFRP | ayer
cont ai ni ng car | bers .ok e .1n _an angl.e range fr -(20 to -900 with
respect 1o the i e g afot By PR el Fnel RN us 1. 5 ti nes
3.0 tines that ers of the outer RP contained in
the ki n |a@srm°§taﬁﬁﬂﬁ°3ﬁxerﬁavbtc?hafs Sestibferdiily Jﬁmftryepé'?ﬁ‘ﬁ oS e
| ayer n on f.ihers |en d.in from-20* to
1580 v n BRSO g parde |rb¢»ﬁc§hefa Felo e STaveRls moaul s
of 200 GPa and CO, e Ia 0 nensional |y
rej nforced"@aw%% ﬂ @ rﬂ?é@r‘?q{‘ BErSAgi e range
from+750 to + o* th 25 ect refere ce dII’eCtI aving a
tensile mt&d 5@%@0%‘&ﬁ§qaﬁg’0§a@§>§n iR ANg eorr?é‘gﬁlfmsg&né rei nforced
CFRP | ayer &ontal nlgg e? n fibers . oriented in an angle range from-75* to
v therelere

900 wi th WRQFsespedt BFR HECtioNir ecti on and having a tensile nodul us
of 200 GPa to 4 0), .The _du fer as set forth in 9) erein at
east one of s N8 teseqRpuIR 2 Eatban Aarain Rt BedHd oHtaERRsUIRPy

rei nf orced CFRP I%eé cont ai 2(15 g 5 carbon fibers oriented in an angl e range
from k300 layersds @0l @Rate 600 GPas t he

both the two skin layers have a one-dimensionally reinforced CFRP layer

containing carbon fibers oriented in an angle range from +75° to +90° with
respect to the reference direction and having a tensile modulus 1.5 times to 3.0
times that of carbon fibers of the outermost CFRP layer contained in the skin
15 layer, and/or a one-dimensionally reinforced CFRP layer containing carbon
fibers oriented in an angle range from -75° to -90° with respect to the reference
direction and having a tensile modulus 1.5 times to 3.0 times that of carbon
fibers of the outermost CFRP layer contained in the skin layer;
said core layer has a one-dimensionally reinforced CFRP layer
20  containing carbon fibers oriented in an angle range from -20° to +20° with
respect to the reference direction and having a tensile modulus of 200 GPa to
400 GPa; and
said core layer also has a one-dimensionally reinforced CFRP layer
containing carbon fibers oriented in an angle range from +75° to +90° with
25  respect to the reference direction and having a tensile modulus of 200 GPa to

400 GPa and/or a one-dimensionally reinforced CFRP Iayer containing carbon



reference direction and having a tensile nmodulus 1.5 times to 3.0 tines that
of carbon fibers of the outernost CFRP | ayer contained in the skin |ayer,
and/or a one-dinensionally reinforced CFRP | ayer containing carbon fibers
oriented in an angle range from-30* to -60* with respect to the reference
direction and 10 having a tensile nodulus 1.5 tines to 3.0 tines that of
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10 having a tensile modulus 1.5 times to 3.0 times that of carbon fibers of the
outermost CFRP layer contained in the skin layer.
11)  The dummy wafer as set forth in any one of 6) to 10) further comprising a
carbon fiber cloth layer on each of the principal surfaces.
12) The dummy wafer as set forth in any one of 1) to 11), wherein the matrix
15 resin contained in said carbon fiber reinforced plastic contains an epoxy resin
composition that contains diaminodiphenylsulfone as a curing agent.
13) The dummy wafer as set forth in any one of 2) to 12), wherein
| said wafer substrate has a processed surface, and
has a coating layer that coats said processed surface and consists of a
20 resin that has resistance against polar solvent and cures at a temperature of

70°C or lower.

In this description, unless otherwise specified, the expression of "X, to
Xz" that indicates a range of numeric values means the range between X, and

25  Xzincluding both X; and X..



waf er substrate; and Figure 4 is a schematic sectional viewillustrating a
dummy wafer 10 manufactured in Exanple 1. 1: wafer substrate; 2a, 2b:

princi pal surface, 3:end surface, 4. end surface coating |ayer, 5a, 5b,
principal surface coating |ayer, 11 a, b: skin layer, 12: core l|layer, 21
a,b: CFRP | ayer containing PAN based carbon fibers having a tensile nodul us

of 720 oo CF YRy R & L0 it ch pase carbon 15 fibers
| yer, 20 CTOHLGNET B &SRR NSRRI SR ALY % 1o
Car Y119 b A o TS 5 10 B i o, o vl

normal Iy the shape as the prine wafer used in an actual sem conductor
product . ﬁ\%c@ﬁgﬁg'éwof prime wafers are specified in, for exanple, the SEM

ool 1 Bt e THOMERE B 2 o)l Sertmate sectional Fie Sadn LSRR, oo °°™
| asti h ft . ef d t RP). .i light, diffi It to b k,
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it is extrerTFIy %x‘ieéelb_ent in these aspects. In addition, since CFRP is not
t r anspar enVa[&"i84bglale; 8dng the Iike, it responds easily to a light sensor.

[Matrix resin iﬂg&r':eRﬂs a schematic sectional view illustrating a QUmmy wafer
10  manufactured in Example 1.
1: wafer substrate; 2a, 2b: principal surface, 3:end surface, 4. end

surface coating layer, 5a, 5b:principal surface coating layer, 11a, b: skin layer,
12: core layer, 21a,b: CFRP layer containing PAN-based carbon fibers having a
tensile modulus of 230 GPa, 22a, b: CFRP layer containing pitch-based carbon

15 fibers having a tensile modulus of 800 GPa, 23a, b: glass-fiber reinforced
plastic layer, 24: CFRP layers containing pitch-based carbon fibers having a

tensile modulus of 600 GPa, 31a, b:carbon-fiber cloth layer.

Best Mode for Carrying Out the Invention
20 [Dummy wafer]

Although there is no particular limitation in the shape of the dummy wafer
of the present invention, it is normally the same shape as the prime wafer used
in an actual semiconductor product. The shapes of prime wafers are specified
in, for example, the SEMI (Semiconductor Equipment and Materials

25 International) Standard. The same applies to the dimensions of dummy

wafers.



CFRP can be obtained by inpregnating a matrix resin into reinforcing 10
fibers mainly conposed of carbon fibers to forma prepreg, |amnating the
prepregs as required, and curing the matrix resin. As the matrix resin, a
thernosetting resin, a thernoplastic resin, and a mxture of two or nore of
these resins can be used; and in particular, a thernosetting resin can be

pref erabl y usedy A ld)tatRAEER Sl eleaRoProrbltBHTBSEICEAR) [Rits, Such as

epoxy resins, _ d resins, e resins, “phenolTc r "furan
arallyi prmigieHea. 18Rl ieadte SERE R Ay rRER IR A e ™
con B o PePRMAS RGP HhE kSR b Bl W A RO 15T
s oy S B DA B e AT
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or oper 1 1 osCERPatTat yansBaft Vg aRaRe ARa b The 1 Exbons so8i 158 ahl of or abl v
5,000 poisg to 1,000,000 poise, nore preferably 10,000 poise to 1,000,000
poi se, and WY her preferably 50,000 poise to 150,000 poi se at 250C;, and

preferably Q0Q_poi.s 30,000 poise, and nore preferably 1,000 poise to
10, 000 poi tﬁfrggﬁ@%gmaki ng 5 the viscosity at 250C of the matrix resin

e EFBRSHTEP bG8 cbalies 0B eRf s BrdARg. ants 1y°
T, ! b e et bt B BARER epres. Wiy e 1T
prepregs as required, and curing the matrix resin.
As the matrix resin, a thermosetting resin, a thermoplastic resin, and a
mixture of two or more of these resins can be used; and in particular, a
thermosetting resin can be preferably used.

15 As the thermosetting resin, thermosetting resins such as epoxy resins,
aramid resins, bismaleimide resins, phenolic resins, furan resins, urea resins,
unsaturated polyester resins, epoxy acrylate resins, diallyl phthalate resins,
vinyl ester resins, thermosetting polyimide resins, and melamine resins can be
used; and in particular, an epoxy resin can be preferably used.

20 As the thermoplastic resin, resins such as nylon resins, liquid crystalline
aromatic polyamide resins, polyester resins, liquid crystalline aromatic
polyester resins, polypropylene resins, polyether sulfone resins, polyphenylene
sulfide resins, polyether ether ketone resins, polysulfone resins, polyvinyl
chloride resins, vinylon resins, aramid resins, and fluorocarbon resins can be

25  used.

[Physical properties of matrix resin]



strong, tacki ness so that the once bonded prepreg when the prepreg is 10

| am nated is difficult to peel off can be excellently prevented.

Furthernore, by meking the viscosity at 500C be not |ower than 1,000 poi se,
the inpregnation of the resin is easy and the increase in resin flow during
shape form ng can be excellently prevented; and by making the viscosity at
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that h
at has amaking the viscosity at 50°C be not lower than 1,000 poise, the impregnation of

the resin is easy and the increase in resin flow during shape forming can be

excellently prevented; and by making the viscosity at 50°C be not higher than

30,000 poise, the decrease in resin flow during shape forming and the inferior
15 impregnation of the resin can be excellently prevented.

[Quantity of matrix resin in prepreg]

The quantity of the matrix resin contained in the prepreg is preferably
selected to be within a range from 20% by mass to 50% by mass to the total
quantity of the reinforcing fibers and the matrix resin, more preferably within a

20 range from 25% by mass to 45% by mass, regardless of whether optional
components, such as a filler, are contained or not.
[Heat resistant epoxy resin composition]

If an epoxy resin composition using diaminodiphenyl sulfone as a curing

agent is used as the matrix resin, the heat resistant temperature of a dummy
25 wafer can be elevated to 230°C, a dummy wafer having extremely favorable

composite properties and excellent heat resistance, and substantially free of



liquid format 200C is preferably used. Here, a liquid format 200C neans
that 10 the viscosity of the resinis within a range of 1 poise to 1000
poi se, preferably 10 poise to 500 poise at this tenperature. Specific
exanpl es of bi sphenol -A epoxy resins that have a liquid format 200C

I ncl ude bi sphenol - A epoxy resins nmarketed under the trade names or product
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of heat registance L ADi sture resistance. t he, phenql . novol ak . epoxy
resin, a plfﬂiﬂ%?mnb@gg&@%dyfﬁefﬁg i%%aﬁerﬁaéﬁﬂuwifggﬁﬁq%? th?)%@%t 10
poi se_to 3000 poise, .and npre preferably 10 poise 5 to 2000 ise, IS
pr ef et @bl yt \ég?osﬁpféﬁ%?ﬁ" Eesd Ishwitin %ﬁ%@éﬁﬂe&'ﬁ%i@hé@ﬂcﬂ% Pﬁ&gfﬁh'\/novol ak
epoxy resins nprketed under the trade nanes or product nupbers of Epi kote
152 and 1510 pRisetPRA0 paige g thig lamesratyrepp Specifis examples of b@EheElQhA 438 and

439 (rmanuf actured, by Dow Chenical, Co.), and Phenotohto .
( epoxy resinsythat have a quu% form gt 20°C include%lsphenoI-A epoxy resins

P

marketed under the trade names or product numbers of Epotohto YD128 and
YD134 (manufactured by Tohto Kasei Co., Ltd.), and Epikote 828 and 834

15  (manufactured by Yuka Shell Epoxy Co., Ltd.). The content of the bisphenol-A
epoxy resin in the epoxy resin composition is selected to be preferably within a
range of 20 parts by mass to 40 parts by mass to 100 parts by mass of the total
quantity of epoxy resins, more preferably 25 parts by mass to 35 parts by mass.
By making the content of the bisphenol-A epoxy resin be 20 parts by mass or

20 higher, it is possible to excellently prevent the difficuity of impregnation into the
fiber bundle of carbon fibers or the like due to the increase in the viscosity of
the epoxy resin composition, and to excellently prevent the lowering of
tackiness when the prepreg, which is an intermediate material, is formed. On
the other hand, by making the content be 40 parts by mass or lower, it is

25  possible to excellently prevent the difficulty in handling of the prepreg when the

prepreg is formed due to the elevation of tackiness, and it is possible to |

-10-



YP 50 and YDPN 638 (manufactured by Tohto Kasei Co., Ltd.). The use 10

t her eof can | nprove the conposite properties, heat resistance and noi sture
resi stance of a conposite naterial. The content of the phenol novol ak epoxy
resin in the epoxy resin conposition is selected to be preferably within a
range of 40 parts by mass to 60 parts by mass to 100 parts by nass of the
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bl ended to t resin co
resPs an e o a compos%e rrg:’a(%enal. Q'he content of the phenol novolak epoxy

resin in the epoxy resin composition is selected to be preferably within a range
of 40 parts by mass to 60 parts by mass to 100 parts by mass of the total
quantity of epoxy resins, more preferably 45 parts by mass to 55 parts by

15  mass.

As the glycidyl amine epoxy resin, 4-functional glycidyl amine epoxy
resin is preferable, and more specifically, tetraglycidyl diaminodiphenylmethane
is preferable. This type of 4-functional glycidyl amine epoxy resin is marketed
under the trade names or product numbers such as Epotohto YH 434

20 (manufaétured by Tohto Kasei Co., Ltd.), ELM 434 (manufactured by Sumitomo
Chemical Co., Ltd.), and Epikote 604 (manufactured by Yuka Shell Epoxy Co.,
Ltd.). By mixing this component in the epoxy resin composition, the composite
properties, heat resistance and moisture resistance of CFRP can further be
improved. The content thereof is selected to be preferably within a range of

25 10 parts by mass to 30 parts by mass to 100 parts by mass of the total quantity

of epoxy resins, more preferably 15 parts by mass to 25 parts by mass.
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the blending quantity thereof is selected fromranges preferably 50 parts by
10 mass or less, nore preferably 40 parts by mass or |less, and further
preferably 15 parts by mass or less to 100 parts by nass of the total
gquantity of epoxy resins. By making the content be 50 parts by mass or

less, the viscosity of the finally obtained epoxy resin conposition can be
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quantity b?s parts by mass or less to 100 parts by mass of the total quantity of epoxy
resins. By making the content be 50 parts by mass or less, the viscosity of the
finally obtained epoxy resin composition can be easily controlled, the adequate
prepreg can be easily prepared, and the lowering of the glass transition
15  temperature of the cured product can be prevented to obtain excellent heat
resistance.
As a further component, a phenoxy resin can be used, and typically, the
phenoxy resin represented by the following formula or the epoxy-modified
phenoxy resin thereof can be used. As specific examples of phenoxy resins,
20  those marketed under the trade names or product numbers of YP 50
(rhanufactured by Tohto Kasei Co., Ltd.), and PKHH (manufactured by
Phenoxy Associates) can be used. The content thereof can be selected to be
preferably within a range of 5 parts by mass to 20 parts by mass to 100 parts
by mass of the total quantity of epoxy resins, more preferably 7 parts by mass

25  to 18 parts by mass.
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10 30 parts by mass or higher, the properties, heat resistance and noisture
resi stance when CFRP is forned are excellent; and by nmaking the quantity be
50 parts by nass or |ower, the epoxy resin conposition can be easily

i npregnated into the fiber bundle. It is preferable that di am nodi phenyl
sulfone is in the formof fine particles 1is that have dianeters fromO0.01

composi 11 on. - rob P 4eRfbadPnbAv st fonB ARG RERARUnE B o
mmchi ne | oSt Sir b feBERnaLoone Yl be Bsd el rBREEhe Y s lloris '
agent. 111 Sl ook 5 o Boftebhins ey RighS e A G0 d8Ruf a3 i ¢ niR the
e T ca, . aPURTRIE, Selfatirpis fade Fne pmnaacryie By Brra AR omS basic
11 Cani am o588 Padreleiply o3t Thecrelasirers 535 16c o B baViAethRYBA 3 ack: - and
povdor . anBVEIARC ARG SIRGISR Y BB BT Bondns AUBTTHERAEECRI IR Bl | o i s
Compos t 1 oFAMROLSTRih 0SSR Ry ersR i by pE B ST AR R R ¢ 7o
used | net uBbE BHIRURRHHLSY ensBRiaB de e pRotEsRCBRSAea, more o oo ¢
o gant ¢ pi BIRREDY 30 oY naRs teflo Sets DYRRSRe LRGN Lsanentiy dec
Fesi ntBomp a0 Rererty Gase Pr PighescbrPTabRRles: hit rERBIaGR A Aoy
di-am nod ppéasrll tlangtlaJ Ivs}ch%rr]reclc-)laPais ?grrrri\é]c?are excellent; and by making the quantity be

50 parts by mass or lower, the epoxy resin composition can be easily

impregnated into the fiber bundle.

It is preferable that diaminodiphenyl'sulfone is in the form of fine particles
15  that have diameters from 0.01 um to 10 um, and is dispersed in the

above-described epoxy resin composition. For this dispersion, a publicly

known dispersing method wherein appropriate means for kneading such as a

kneader and a 3-roll machine is used can be adopted.

To the above-described epoxy resin composition, an epoxylresin other
20  than that described above, a toughning agent, fillers, coloring agent, etc. can

be blended as required within the range not to damage the properties. Fillers

include inorganic fillers, such as mica, alumina, talc, fine silica powder,

wollastonite, sepiolite, basic magnesium sulfate, zinc powder, aluminum

powder, clay, calcium carbonate, titanium dioxide, calcium sulfate, barium

25  sulfate, and carbon black; and organic fillers such as Teflon powder,

polyethylene powder, polyamide powder, and EVA (ethylene-vinyl acetate
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10 accel erator can be bl ended as required. Exanples of the curing agents

i ncl ude di ami nodi phenyl sul fone, di am nodiethyl|l benzene or the l|ike; and
exanpl es of curing accelerators include boron trifluoride nonoethyl am ne
conpl ex, boron trichloride nonoethyl am ne conplex. [Carbon fibers in CFRP]
15 As carbon fibers contained in CFRP, pitch-based carbon fibers or
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pol yacrylonitrile, Al thoygh carhon fibers can be used alone as the
reinforcin |opqc{§e,cgrqr5g ye ,&lag#‘ﬂgg?t’fqoé@tgarc%mﬂW'B@'gﬂ%@si n conbi nati on

of with glass fibers, 5.,aramd fibhers, stainless-steal fibers, copper
fibers, nickel I Q@%@n.t'mf%ﬁwq'%%@@ed eRMYTeein Gamresition;iq cWig car bi de
fibers, alum na fibers, titaniumcarbide fjbers, boron nitride fibers, or
ot her fibef@€n efﬁ]%tbﬁ ahove ebad diaminediphenyk SfanePria eing i s not
speci ficall %@ | imted, but one-dinmensional_ reinforcenent, two-dinensional

r ei nf &P cenBfReelerator ¢an-be lended ameaquirednt Examples of the GUEIRGAEENS nf or cerent

can be a opr | at el
IOIO|rnc ude dian%nodiphenyl sulfone, diaminodiethyl benzene or the like; and

examples of curing accelerators include boron trifluoride monoethylamine
complex, boron trichloride monoethylamine complex.
[Carbon fibers in CFRP]

15 As carbon fibers contained in CFRP, pitch-based carbon fibers or
polyacrylonitrile(PAN)-based carbon fibers can be used. From the point of
view to obtain tensile modulus equivalent to or higher than the tensile modulus
‘of a silicon wafer, the tensile modulus of the carbon fiber to be used is
preferably 400 GPa or more, more preferably 500 GPa or more, and further

20 preferably 600 GPa or more. In view of handling and shape-forming, the
tensile modulus of the carbon fiber to be used is preferably not more than 1000
GPa, more preferably not more than 900 GPa, and further preferably not more
than 800 GPa. As the carbon fiber that has such a tensile modulus, a
pitch-based carbon fiber can be preferably used. The use of the pitch-based

25  carbon fiber is also preferable in view of the costs. The pitch-based carbon
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sel ected dependi ng on purposes. For exanple, the reinforcing fibers can be
used as short fibers, woven fabrics, non-woven fabrics, unidirectional
material, two- di mensi onal fabrics, three-dinensional fabrics, or the |ike;
and nore specifically the lamnation of materials, such as felt, matt, knot
cl ot h, Vﬂrif 15 quasi-isotropic material, plain weave, satin fabric, twll

weave, Ieno weave .. and ave SO used facture of
CFRP] CFRP benisa RUff%{ E?PL’d“ TG} R ?"‘imRﬁ'e‘? Cérggf‘q@féiﬁp?e t he
reinforcin | bers Qes he form as descri bed above is inpregnated
20 with a W égmﬁ" Re'y Qc'ﬁ‘é‘?r}'ﬁ?resi nto form prepreg, and CFRP
can be nanufact Ian1 atin and c n orn1ng

that is, x&h%&%@'% 65 FaR Br‘@ﬁ%@cﬁne ﬁﬁg\‘/"e %m%rc'ng qﬁ%’% Xr ef er abl e
manuf actur| 0 obtain ed uct hayin redet erm ned
Lensi fe. oG GboR Jhraan s i@;ﬂ\% daplafation eﬁwaﬁgiq%f fF mterial s
used for rei nfo 25 flbers appropri at el ent prepregs I n
a combPnat PEM fﬁ?%g stainiess-gggl f\ﬁ?ﬁ! q;&%qrﬁ'bersﬁdnﬂ&i@%herﬁe DS 10wn

met hods can be appro tel ed as, the thod to i tethe

above- descFLF’lﬂa%e‘{)Bb?féoﬁ P%&Wﬁ%& ﬁ'uﬁ‘"ﬂﬁtﬂg‘é@ tiganiym c%@%nf ers,
thernnsettlng resin gb used as the matrix resin, a nethod wherein the

r ei nf or ci n§OfqrbRitride iberg,PERINST EBef% th the resin heated normal Iy to 600C to
900C, 5 known as a _hot-nelt nethod can be preferably adopted. The content of

the matrix resfheform ﬁfstmeﬁhﬁVﬁc@Qﬁ(‘é'@eﬂﬁ@@ﬁ@’glﬂgsﬂtmf%iseﬁ@”cﬁﬂﬁwqauvn a range

of 20% by mass to 50% by nmass, npre preferably 25% by nmass to 45% by mass
to the toilmltequa%t¢nqrdmenwaléewfqrf:@megt ftwsea/ meaﬁwmheelm¢emenfe5| n. A
filler can be added to the matrix resin as desired, and exanples of 10 such
filled i n¥weaddimensional (ainfaecensentcor randons reinfoscermamtcean be ApRERSiately,

seplolite,
P selected depending on purposes. For example, the reinforcing fibers can be

used as short fibers, woven fabrics, non-woven fabrics, unidirectional material,
two-dimensional fabrics, three-dimensional fabrics, or the like; and more
specifically the lamination of materials, such as felt, matt, knot cloth, Warif,

15 quasi-isotropic material, plain weave, satin fabric, twill weave, mock leno weave
and leno weave can also be used.
[Manufacture of CFRP]

CFRP can be manufactured by normally known methods. For example,

the reinforcing fibers processed in the form as described above is impregnated

20 with a thermosetting resin as a matrix resin to form prepreg, and CFRP can be
manufactured by further laminating, and curing and shape forming, that is, by
cure-shape-forming the prepregs. Above all, it is a preferable manufacturing
method to obtain a shaped product having a predetermined tensile modulas by
laminating prepregs, in which unidirectional material is used for reinforcing

25  fibers, with appropriately orienting the prepregs inla combination of 0°, +45°,

90° and the like.
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basi ¢ magnesi um sul fate, cal ci um carbonate, polytetrafl uoroethyl ene powder,
zi nc powder, alum num powder, and fine organic particles, such as fine
acrylic particles, fine epoxy resin particles, fine polyam de particles,
and fine polyurethane particles. 15 The prepreg is finally shaped into CFRP.
As the shaping nethods, an autoclave shaping nethod, a sheet rolling
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CFRP. Th | e
voi ds. AS $@%mog?ﬁgwar&?wswﬁe.q%a‘@ﬁmﬂ@ﬁeﬁ'neam hOd RTINS cpoxy

resin conpos an used, the

1 0 d
the cur | naolang SBsts S impt el xmﬁﬁnﬁge & et n'ersraaﬁf,fpcaé‘?ﬁo PG ros a
e
St t f.d Enb t f f t CFRP
Lo e o B i nBRC e AR PrerED s A Towby, 'tﬁﬁ rangs ol TG 4
schematic view sho an enbodi nent of a waf er the resent
i nvent i on, Mag$ 1990 y Bgﬁ‘aﬁsewoéﬁcpr?&fal?li!Wﬁn%a%se"@t‘ﬁyﬁiw W?ﬁ%og}ﬁs dunmy
wafer is COI’ISISI'[S a wafer substrate 1. The wafer substrate is 10
pl at e- shaptaial qyastity chtaplrwrﬁ?@mgsﬁw@@ndéha MPRYEX £8$IRi nci pal surface 2a on

the upper surface sid nci pal surface 2b on the | ower surface side,

and an end surfiiierean éﬂédﬁﬁg ta they matrixresin ag degiieeAnd examples of

10  such fillers include mica, alumina, talc, fine silica powder, wollastonite, sepiolite,
basic magnesium sulfate, calcium carbonate, polytetrafluoroethylene powder,
zinc powder, aluminum powder, and fine organic particles, such as fine acrylic
particles, fine epoxy resin particles, fine polyamide particles, and fine
polyurethane particles.

15 The prepreg is finally shaped into CFRP. As the shaping methods, an
autoclave shaping method, a sheet rolling shaping method and the like can be
used. For example, when a thermosetting resin is used as the matrix resin,
the prepreg can be laminated to be a shape suitable for a dummy wafer, and
heated and cured in an autoclave or by a press normally at 110°C to 150°C for

20 30 minutes to 3 hours to form CFRP. The resulting CFRP can have a stable
quality and containing few voids.

As the preferred shaping conditions when thé above-described epoxy
résin composition is used, the heating temperature is 150°C to 200°C, and the

curing time is 30 minutes to 2 hours.
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The dummy wafer is not necessarily consists of the wafer substrate al one,
but can include, for exanple, a coating |ayer for desired purposes, such 15
as dust-generation prevention and scratch prevention. The dunmy wafer shown
in Figure 2 (a) has a end surface coating |ayer 4 for coating the end
surface on the end surface of the wafer substrate 1. The dummy wafer shown

L0 oure 2 (0) SRS e R e RGeS BRG] SRl e’ o o028 L9
surt ace coltiifnd PEFE: ot RrkfersrobSHe (ao heRbEMafle Bt SRR 07
| ayer can Nete BehgBdnng BB 1Dy era Can be formed, Tor example, of
pr ovi dod wisRUGURRbE LGB o5 Y varer ubsi rat el The wafer substrate can
e 3 poat o- shapERORIRBRC AHPE etk conBiing TP Ry be desklpei of o
CrRP | ayor oI I ot SRS IHABARURO% | nt onded 5 waf er substrat e but
Fur t her mor o, 1 oF QU8 s & SPRmaledew Sgung A8 eemhodimest als SURmG WRLer | ayer
o o CrRP ISk Ji5 PreREnLIRBRBo] (&) 8 10D VRYANC i ds eb A seoloreiiien. " and o
10 o or 7 T ABYvateh B NS Sl RGOSl houbhe R EHSIraE S e
CrrP 114y of S5 shAbedcoReciiiall SR SR ndhas 4 RINGPB! FUTRSRARAN ThE' he sans
orientati OrL‘J’ppietr smijrstagé) éidg?g%srilsw%{pg gurrfgc u|2lr) %dn thg lower surface side, and an

end surface 3, and has a notch 4 for alignment.

The dummy wafer is not necessarily consists of the wafer substrate
alone, but can include, for example, a coating layer for desired purposes, such
15  as dust-generation prevention and scratch prevention. The dummy wafer

shown in Figure 2 (a) has a end surface coating layer 4 for coating the end -

surface on the end surface of the wafer substrate 1. The dummy wafer shown

in Figure 2 (b) has principal surface coating layers 5a and 5b for coating each

principal surface on the principal surfaces of the wafer substrate 1. There can

20 be various variations wherein, for example, only one principal surface coating

layer (5a or 5b) on the wafer substrate 1, or in addition to one or both principal

surface coating layers, a end surface coating layer can also be formed. The

coating layers can be formed, for example, of a resin. When a notch is formed

by machining, the processed surface can be provided with a coating layer.

25  [Wafer substrate]
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have such a constitution. One or nore of thickness, material and orientation
15 may be different in the plurality of CFRP Iayers For exanple, in a wafer
substrate, CFRP |ayers of the sane shape, size and material my be

lam nated in different orientations. CFRP has a character that it is
difficult to bend in the orientation direction of carbon fibers, and easy

ml tiple Crre | 1paveid; SRERE caH Bhs b HER Brare'SheBbd S AR wer ect on
'n addi 1 oneni QS PIRECRRED, b SR SRt PR bR AR R S0, ™ oY
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oriented | RIGHE S (RipEe f%‘é?'ai GHRPHEY08 et Bk ie B 6 dBR mbad (1 &
e hi gffer Ve ?@l%gﬂ Bit BoingsBinRe a6k kb and Pa‘?%"e%geqe RAAGKRRRS | ayers. In
Cuo pri nei RUECHSRs 2B éér%ﬁe“%éé%%mn%&hé%i Zodbstt S plo Ve b o1 posed s
3 for 't he 2t r@{jﬁ?per Jiritnglseie “hape AsTndWeler SibRaIE b0t ARG ABHREL oo of
the proper it 83BN dRe GEAB RSk s anolipElayPrueyar FoTSoNg 06 IR o obt ai 1
o s PR St e s i o OB B 5
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Although the wafer substrate having a plurality of CFRP layers may be a
wafer substrate wherein all the CFRP layers of the same shape, size and
material are laminated in the same orientation, it is not necessarily required to
have such a constitution. One or more of thickness, material and orientation
15  may be different in the plurality of CFRP layers.
For example, in a wafer substrate, CFRP layers of the same shape, size
and material may be laminated in different orientations. CFRP has a
character that it is difficult to bend in the orientation direction of carbon fibers,
and easy to bend in a direction perpendicular thereto. Different orientations of
20 multiple CFRP layers are preferable in that the isotropy of the deflection of the
wafer substrate wherein these CFRP layers are laminated is improved.
In addition, for example, there is a configuration wherein the wafer
substrate has multiple one-dimensionally reinforced CFRP layers (this layer is a
layer consisting of a carbon fiber reinforced plastic made of a cured and

25  shaped product of unidirectional prepreg having carbon fibers oriented in one

direction) and the tensile modulus of carbon fibers in a part of layers among the
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fibers-to be different, and it is preferable to use carbon fibers having
medi um or 15 hi gh nodul us of elasticity for the outernost |ayer of the skin
| ayer (the reinforcing direction, that is the orientation direction of
carbon fibers, in the outernost |layer is made the reference direction of
the dummy wafer), and carbon fibers having higher nodulus of elasticity
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orientation direction, of carbon fibers in one of the two outernost CFRP
| ayers2 whit€hvegrthen isehamatically SPOWB; nf or ced CFRP | ayers |ocated cl osest

to the principal surface side in each of_the t kin | ayer [ nade to be
a reference di r Bt Mmgier sybstigie @ﬁtSEPWBdn(ﬁ‘Q‘Hth’EgF%‘P%’ Y ﬂ'l?e‘i@“ﬂw 5 the

ot her outermgst CERP layer falls within an angle range from-200 to +200
with resped"frg?%agﬂeﬁrb;ﬁr&"éﬂwé@e@F‘?I&H'%ﬁfﬁﬁé‘"ﬁ’@%’ﬁ’l’@ RbthAN e fiore JR¥ssn
fibers in both the two guternpst CFRP layers is 200 GPa to 600 GPa; both
the two skigf€ F@Q@ﬁ%ﬂthava'fhpeﬂ@ulﬁfn@ﬁsqfeﬁﬁ iey of dhe puler@stiayer g er 10
containing,carbon fibers oriented in an angle range from +750 to +900 with
respect tolMReMARE erence direction and having a tensile nodul us of 400 GPa
to 1000 GPa and higher than the tensile podulus of carbon fibers in either

out er Afst CFRP |nugrsier igablain a syhstantialiy,uniera figxural rigigity. deincs-nnes e

dummy wafers bend more easily from the portions with lower flexural rigidity,
uniform flexural properties become more important in thinner dummy wafers), it
is further preferable to make the modulus of elasticity of laminated carbon
fibers to be different, and it is preferable to use carbon fibers having medium or
15  high modulus of elasticity for the outermost layer of the skin layer (the
reinforcing direction, that is the orientation direction of carbon fibers, in the
outermost layer is made the reference direction of the dummy wafer), and
carbon fibers haying higher modulus of elasticity than the outermost layer for
the inner layer (it is further preferable that this layer is oriented in a direction
20  different from the reference direction, for example, of 90°). In this description,
to indicate angles, counter-clockwise directions are indicated as + directions.
A preferable example of wafer substrate is a dummy wafer wherein
the wafer substrate has two skin layers each Ioeated on principal surface
side, and a core layer located between said two skin layers;
25 both of the two skin layers have a plurality of the one-dimensionally

reinforced CFRP layers;
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containing carbon fibers oriented in an angle range from-750 to -900 with
15 respect to the reference direction and having a tensile nmodul us of 400
GPa to 1000 GPa and higher than the tensile nodul us of carbon fibers in
either outernost CFRP | ayer; and the core | ayer has a one-dinensionally
reinforced CFRP | ayer containing carbon fibers oriented in an angle range
from+300 to +600 with respect o the 20 reference direction and having a
tensi | e nodul usWBeN e otientatign tiygetietpaf cqhené&e&s %@%Pﬁ@}%ﬂ’v@nal ly
rei nforced CFRP | ayer_cont ai ning carbon fibers oriented i& grﬂ’ angl e range
from -300 Pytergwst kiifhlayery whiclkALs pre-imansignaly reiforegs:CEEPBYersera.
Flexural rigidity is the product obtained by nultiplying the flexural 25
nodul us of lqgated glpsestip the pripgipal sirfage-sidedn Qﬁ@QOfﬁlﬁﬂWQn%k'Hé%MQfﬁl ISaxi s and
by the thickness of the layer. Thus, the outernost |layer is nost easily
i nf | uenced Made lecbeipgetgnrence disestione thesorientatier disection oﬁfnas'bpeélaetﬁ int he
t hi ckness of each of the two skin |ayers is preferably 10%to 45%the total
t hi ckndss #ne ether omtermast CARE) layer falls within @prangleyange %lomnapﬁé? +gPef er abl e
configuration is a dummy wafer conprising a wafer substrate including a
car bon fi bavithrrespeeitodlae peferance ditgeliopi n t he wafer substrate has two skin
| ayers each | ocated on principal surface side, and a core |ayer |ocated
bet ween t he t wothsdiensilen@duluseficarben fiberstindotix the twe euterm@stCERR ural ity of
one-dinensionally 10 reinforced Cl FRP | ayers, said one-dinensionally
r ei nf or ced layerpid 20@ GRectorBPMGRaayer consi sting of carbon fiber reinforced
pl astic consisting of a cured and shaped product of a unidirectional
prepreg i n whi chothdhbdwofskirelayees kave & eneadimensionadly déinterced CFR ayer he
orientation direction of carbon fibers in one of the two

10  containing carbon fibers oriented in an angle range from +75° to +90° with

respect to the reference direction and having a tensile modulus of 400 GPa to
1000 GPa and higher than the tensile modulus of carbon fibers in either
outermost CFRP layer and/or a one-dimensionally reinforced CFRP layer
containing carbon fibers oriented in an angle range from -75° to -90° with
15  respect to the reference direction and having a tensile modulus of 400 GPa to
1000 GPa and higher than the tensile modulus of carbon fibers in either
outermost CFRP layer; and
the core layer has a one-dimensionally reinforced CFRP layer containing
carbon fibers oriented in an angle range from +30° to +60° with respect to the
20  reference direction and having a tensile modulus of 400 GPa to 1000 GPa,
and/or a one-dimensionally reinforced CFRP layer containing carbon fibers
oriented in an angle range from -30° to -60° and having a tensile modulus of
400 GPa to 1000 GPa.
Flexural rigidity is the product obtained by multiplying the flexural
25 mbdulus of the layer by the cube of the distance from the neutral axis and by

the thickness of the layer. Thus, the outermost layer is most easily influenced
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15 outernost CI FRP | ayers, which are one-dinmensionally reinforced CFRP
| ayers’ located closest to the principal surface side in each of said two
skin layers, is made to be a reference direction, the orientation direction
of carbon fibers in the other outernost CFRP |ayer falls within an angle
“range from-200 to +200 w th respect to the reference direction; 20 the
tensile nodul us of carbon fibers in both the two outernost CFRP |ayers is
200 GPa t o bydbe distangsframithe newtrabaxis. | lnyhisregard, thedhiskaeseakeashef v
reinforced CFRP | ayer containing carbon fibers oriented in an angle range
from +750 the Wepekinilayersiepiaterabiio1@tedords% the tatakthickpess Af hetwishing a
tensile nodulus 1.5 tines to 3.0 25 tinmes that of carbon fibers of the
out er nost (@yePs paddhe corelayeled in the skin layer, and/or a
one-di nensionally reinforced CFRP | ayer containing carbon fibers oriented in
an angle range from-75 to -90 with respect to the reference direction and
having a tensile nodulus 1.5 tines to 3.0 tinmes that of carbon fibers of
t he ouber nost CARPthespeefetabte gonfiguration isea duminy wader camprising @ Walgér has a
one-di nensionally reinforced CFRP | ayer containing 5 carbon fibers oriented
in an angl éubstrate includingzocarbonfiber veinforeed plastictwhenein ref erence direction
and having a tensile nodulus of 200 GPa to 400 GPa; and the core | ayer also
has a one- di nentheowafer gubsirate hasdwoskirldyeys each locatechon gringipabaufacer s
oriented in an angle range from+75 to +90 with respect to the reference
di rection side, aadiancore layerdotatedibdivean tHe Ramskifdayers; L0 400 GPa and/or a
one-di nensionally reinforced CFRP | ayer containing carbon fibers oriented
i n an angl e ranbethfofdhe tWé skin lagérsvhave a phyality of onetdimeasionalige directi on
and having a tensile nodulus of 200 GPa to 400 GPa. In this dunmmy wafer, it
i s prabler abéiafaroed CHERP =yets, said oheidiraensionalky reinfoegeek GFREX lajger béiag aa
one-di nensional ly reinforced CFRP | ayer containing

layer consisting of carbon fiber reinforced plastic consisting of a cured and

shaped product of a unidirectional prepreg in which carbon fibers are oriented
in one direction;
when the orientation direction of carbon fibers in one of the two
15  outermost CFRP layers, which are one-dimensionally reinforced CFRP layers
located closest to the principal surface side in each of said two skin layers, is
made to be a reference direction, the orientation direction of carbon fibers in
the other outermost CFRP layer falls within an angle range from -20° to +20°
with respect to the reference direction;
20 the tensile modulus of carbon fibers in both the twd outermost CFRP
layers is 200 GPa to 600 GPa;
both the two skin layers have a one-dimensionally reinforced CFRP layer
containing carbon fibers oriented in an angle range from +75° to +90° with
respect to the reference direction and having a tensile modulus 1.5 times to 3.0
25  times that of carbon fibers of the outermost CFRP layer contained in the skin

layer, and/or a one-dimensionally reinforced CFRP layer containing carbon
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15 carbon fibers oriented in an angle range from +30 to +60 with respect to
the reference direction and having a tensiie nodulus 1.5 tines to 3.0 tines
that of carbon fibers of the outernost CFRP | ayer contained in the skin

| ayer, and/or a one-dinensionally reinforced CFRP | ayer containing carbon
fibers oriented in an angle range from-30 to -60 with respect to the

ref erence ctro nd 20 h | ten d tp 3.0 tines
that of carlr Prigaed IBANEnge tﬁrfb@ffm 75 o e A et 49”*56 fﬁf’erﬁecek. ;

| ayer. Int fer o eab rib it is
pref er abl e ‘{]r?&g g%dﬁ%wﬁg '@r f'U? qﬁiﬁm&sggpb(gﬂmegabg H Payer on
each of t | surf n the |em/ nt . of reventrng the front

| ayer from % Qgﬁ\er@i-’tﬁff'Po?t?fg'ﬁéBh?Yﬁrr@n a'?ﬁgﬁh#@cﬁ'ﬂ? @D Y& waf er substr at e]
The wafer substrate c manuf act.ur ed I ex ch n

it ool | ke CREPUR,CPG YS! heier ope dimepsionalt rPiaoreed FER BT cntEhifge y.
the wafer su strate can manuf act ur ed by j,ol, | L -1 i ke
CrRes 2 <2001 BReRrested i aq Apglgirangs o lo %%%@t?eﬁpsa fif8 desi red
t hi ckness, 5, and chipning ittog forma desire sha Further t he waf er
substrate "@ffﬁeﬁ‘ée foibg ne Bavipg g tenaie,® g’ P}?IQt NEE’@: @PQ&PS in
conbination wth a plate | i ke nmenber nade of other material to forman

i ntegrated pl at 19 PRI layenase hagaonadimensignally reinferces GFBRIAYYY shape.

[ SEM Standards], 10 For silicon wafers, for exanmple, SEM ML, 14-95 specifies
the gui del iGeBtajpingLarben fbers priented in ay peglerrangaifiama 757 te ¢80° Wither of a

di aneter of 300 mmto 400 mm_ The required conditions for dinensions and

tol erance deseestdedhe referance ditgction and having:a tensile/padulys 4200 GPate t hough

t he shape and size of the dupmy wafer used in Bl ace of such, a
1 400 GPa and/or a one-dimensionally reinforced CFRP layer containing carbon

fibers oriented in an angle range from -75° to -90° with respect to the reference
direction and having a tensile modulus of 200 GPa to 400 GPa.

In this durhmy wafer, it is preferable that at least one of the two skin
layers further has a one-dimensionally reinforced CFRP layer containing

15  carbon fibers oriented in an angle range from +30° to +60° with respect to the
reference direction and having a tensile modulus 1.5 times to 3.0 times that of
carbon fibers of the outermost CFRP layer contained in the skin layer, and/or a
one-dimensionally reinforced CFRP layer containing carbon fibers oriented in
an angle range from -30° to -60° with respect to the reference direction and

20 having a tensile modulus 1.5 times to 3.0 times that of carbon fibers of the
outermost CFRP layer contained in the skin layer.

In the dummy wafer of the above-described configurations, it is
preferable that the dummy wafer further has a carbon fiber cloth layer on each
of the principal surfaces in the view point of preventing the front layer from

25  peeling off in machining.

[Manufacture of wafer substrate]
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15 siltcon wafer should be the sane as the shape and size of the silicon
wafer, the thickness thereof is as thin as 0.8 nmas shown in Table 1, and
in some cases, further thin wafers as 0.5 mmare required. In order to
manuf acture such a thin dumy wafer, it is preferable that many thin
prepreg sheets are Ianinated This is because a degree of freedomon the

desi f d f 20, 0bt | e d
for axanpl . “a diRPiaEsdstials can hednandiac éaﬂfﬁrsgampﬁfer@ AbhPBICH nce and
the ik f E d bt d. It
parGt i IculeaflRiac"ﬁ ]%EEFSO ¥m A é%&éf%{’ﬁgaﬁ% aj??‘&lr\é 3 r}ﬁﬂi'\fql}ﬁ'ltbeprepreg
heets to f t f t f
0/ 90/ 450) , VHIE" gv‘*g%rqtéscéar%ﬁhﬁw@”ﬁﬁ%ﬁb@%lﬁ@%@ﬁ@&”ﬁ?&ﬁke&'%’yae'ﬁ? 3 of

t f I ber b th t f th
fEi L e e e
D00 m & T @08 MRGRIGabcciofes ePsitREsiiadg. e%qsﬁ%?% Evv{sa 3aﬁvb$tP?'4CkBreZEr o
sheet s us_edf(s)qr nmanuf acturing CERP is 30 mt ?(ralg Jb
Propert yDi r@Rst% ireAbYHRINNGANE PhMmare Plgtedike CFRPs m com ination

Di anet er 300.,00350. 00400. 0010. 25nmm Center t hi ckness775800825
standards M4 ?aieil ke snembenmage q%em they m@tenabtoe@?wm %t%bk%ow
(max.) 656565m
member, and machining it to form a desired shape.
[SEMI Standards]
10 For silicon wafers, for example, SEMI M1.14-95 specifies the guideline of

a mirror-surface single crystalline silicon wafer of a diameter of 300 mm to 400
mm. The required conditions for dimensions and tolerance described in this
guideline are summarized in Table 1.
Although the shape and size of the dummy wafer used in place of such a

15  silicon wafer should be the same as the shape and size of the silicon wafer, the
thickness thereof is as thin as 0.8 mm as shown in Table 1, and in some cases,
further thin wafers as 0.5 mm are required. In order to manufacture such a
thin dummy wafer, it is preferable that many thin prepreg sheets are laminated.
This is because a degree of freedom on the design of a dummy wafer can be

20 obtained by using multiple prepregs, and for example, a dummy wafer that
meets the required dimension, tolerance and the like specified in SEMI
Standards can be easily obtained. It is particularly preferable to change the
orientation of the multiple prepreg sheets to form quasi isotropic lamination (for
example a combination of 0/90/45°), and also to adequately change the

25  modulus of elasticity of respective reinforcing fibers. This is because the

anisotropy of the flexural rigidity of CFRP can be eliminated. For these
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Varp (max.)757575m Total thickness change (GBIR) 252525m (max.) Edge shape
258267275m coordi nate: Cy Nom nal wei ght of 128179242g wafer [ Coating of
processed surface] Wien the wafer substrate has a processed surface, it is
preferable that the processed surface is coated by a resin that has

resi stance to pol ar solvents, 10 and cures at a | ow terrperature of 70C or

| oner (hereafter .err d S a cpatin in). The term "processed

surf ace" USLEPHESe i RistfEoie B wappf%&#reg#'ﬁﬁ-@nqzapﬁwea Shelet REkPERe ar
exposed by cessi such ,as and s figcal o surface,
a pol i shed t@ﬁ? P@QB’“&H@%W?QJB“&’W&?’ le@‘@ﬂ &' kﬁéﬁﬁ ﬁﬂét%urface
and the like are included,  For e surface of a wafer
substrate iPLeRregShes g%\é%e%t?f Qcﬁgﬁﬁnﬁ:aﬁ 50189 WM-s preferabl e that
t he end surface is provided with a coating layer as Figure 2 (a) shows. By
coating the processed surface, contam nation by carbon from the processed

surface cag_ Erevent ed, and a dummy wafer treated so as to be hard to
cont aniPnat &¢i sion equi pment materials can be obtained while utilizing

the Iight nEsgpapy N g 1T O[Sihiehsfon ADitErslor? PBmtersion TANOGWENES FUNIt
Diameter 300.00 350.00 400.00 +0.25 mm
Center thickness 775 800 825 +25 um
Notch standards
Depth 1.00 1.00 1.00 +0.25, mm
-0.00
Angle 90 90 90 +5, -1 degre
es
Bow (max.) 65 65 65 um
Warp (max.) 75 75 75 um
Total thickness 25 25 25 um
change (GBIR)
(max.)
Edge shape
cogrdinatg: Cy 258 267 275 wm
Nominal weight of
|wafer 9 128 179 242 g

[Coating of processed surface]
When the wafer substrate has a processed surface, it is preferable that
the processed surface is coated by a resin that has resistance to polar solvents,
10  and cures at a low temperature of 70°C or lower (hereafter referred to as a
coating resin). The term "processed surface” uséd herein means the portion
on which carbon fibers in CFRP are exposed by processing, such as machining,
and specifically, a cut surface, a polished surface, a rounded surface, a holed
surface, a thinned surface and the like are included. For example, when the
15  end surface ofa Wafer substrate is a processed surface formed by machining, it

is preferable that the end surface is provided with a coating layer as Figure 2

-2 4~



5'dummy wafer. In addition, this coating has the effect of protecting the
end surface, such as the prevention of scratches. Exanples of coating
resins include an acrylic resin, an ultraviolet-curing epoxy resin, an
epoxy resin that cures at roomtenperature to nedium tenperature, a
noi sture-curing silicone resin, and the mxture of two or nore 10 resins
selected fromthese resins. For exa he m xi ng mass rati.o of two kinds
of resins 48 iqwsl (BYRPENTIGE REceed durlate; BAINGNGN BY CAEPRR B
Resi stance of a resin agai nst pol ar sol vent ans at even if the
oot n- app! 1188 PRAESREA SIg4GH San bR RVENEHr R0 Y WAIBLIEHIEAQ RS ¢ he
applied 15 surface is not easily dissolved, swollen, or does not becone
sticky, andedard tgcoptampingte pr@@@lqn ewemeabmate%@s sandiecpbiained while ar bon
particles does not _substantially y fromthe dummy wafer, and furthernore,
the cloth wdibiginggdhe "Smtﬁﬁﬁﬁaﬂﬁé\lgfbﬁgiﬁ'ﬂwﬂmr@ﬂy99ﬁ$%{i®d|%Vﬂ’tﬁ EBFst antial Iy
contam nated by fine carbon particles or the |ike. 20 A polar solvent is an
acet ond- baskny wafehdn-addition, this eeatinghas the effeat of prefectingithe end acet one,
di ethyl ketone, nethyl ethyl ketone, nethanol, ethanol, isopropyl alcohol,
the m xt ur@urfa@eewchaaﬁjtherweven@n ohscralshes- described acrylic resins include
pol yester acrylate, urethane acrylate, polyether acrylate, F y acryl ate,
pol ybut adi ene” aExamples ofs¢qatla§rt@sunaamaucﬂg/aate@ryladewn QBH-U‘IF&YI@ et-CHENGi xt ure
thereof and the like. By adding a peroxide for roomtenperature curing or a
cat al yst f @POX)Iresiayamepoxy (gsimthat suresatyeam egnpersture to medivdi n can be
cured at room tenperature or by ultraviolet irradiation. The epoxy resin
t hat cur es tempetature, @peisturgrasiring siticonerresionpad dhemixtuge pbtwe of Mas@oxy resin
that cures normally at 1 OOC to 90*C, preferably at 20*C

10 resins selected from these resins.

For example, the mixing mass ratio of two kinds of resins selected from
these resins is preferably 1:0.05 to 0.05:1.
Resistance of a resin against a polar solvent means that even if the
resin-applied surface is wiped with cloth soaked by a polar solvent, the applied
15  surface is not easily dissolved, swollen, or does not become sticky, and dirt or
dust derived from carbon fibers, such as fine carbon particles does not
substantially fly from the dummy wafer, and furthermore, the cloth used for
wiping the resin-applied surface is not substantially contaminated by fine
carbon particles or the like. |
20 A polar solvent is an acetone-based or alcohol-based solvent or the like,
for example, acetone, diethyl ketone, methyl ethyl ketone, methanol, ethanol,
isopropyl alcohol, the mixture thereof and the like.
The above-described acrylic resins include polyester acrylate, urethane
acrylate, polyether acrylate, epoxy acrylate, polybutadiene acrylate, silicone

25 acrylate, acryl acrylate, the mixture thereof and the like.
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to 800C. If the resin cures at 900C or below, the thermal deformation of
CFRP nenbers can be prevented. As the above-described epoxy resin that
cures at roomtenperature to nediumtenperature, an epoxi de reaction
product of an alicyclic am ne and/or an aromatic am ne with an epoxy resin
can be preferably 10 used. As the above-described ultraviolet-curing epoxy
resin, for exanple, a liquid bis-phenol epoxy resin, an alicyclic epoxy
resin, or a nmi %ra@dvnq;a@@r%%forueong@mpe&at%e@Hﬁng@rai@@mﬁtwsm t, an
aromatic | odoniumsalt, an aromatic ,Z suffonjumsalt, a metall ocene conpound,
or a m xt uridiravieletewring:to the cagtiea regingthe:nesingan b cured aldigomg epoxy resin
as a curi ng catal yst. As the above-described silicone resin, an
al kyd- nodi fe@perturecenky Hitevielet igadialiony - nodi fi ed silicone resin, a
moi st ure-curing_al cohol silicone resin, a noisture-curing oxinme silicone
resin, or an addheiepexysesinitoat eures abreom ¢enperadure tognedium termperature
noi sture-curing al cohol silicone resin or the noisture-curing 20 oxi me
si | i code rdaeansar epexy eesibthat cuees nounallyatA95Cd0 5 E6x prﬁferalﬁv 8t 30 curi ng
al cohol -type silicone resin, for exanple, SR 2410, SR 2406, SR 2420, and SR
2416 (traddo88ies, If thenesiacuressat 99 Qonbaownthegthesnal defiormatior 066GFRRt d. ) |
and KE 4895 (trade nanme, manufactured by Shin-Etsu Chem cal Co., Ltd.) can
be used. Adnemberscambe prevanied. fAs thehabonsdesctibed-epaxy resinsthat eurasratng
al cohol silicone resin, dibutyl tin diacetate, dibutyl tin dilaurate, or a
m xt ur e t heoemftemperatuice to pedivn temperdiones ad epoxidecreaction produat of ang oxi ne
silicone resin, for 5 exanple, SR 2405 and SR 2411 (trade nanes,
manuf act ur edicyslicaminéaand/oan atomgticSaminewith @n. epdxydelin cardbé&prefetalyly r ade
nane, manuf acgured by Shin-Etsu Chemical Co., Ltd.) can be used.

10 used.

As the above-described ultraviolet-curing epoxy resin, for example, a
liquid bis-phenol epoxy resin, an alicyclic epoxy resin, or a mixture thereof can
be used. An aromatic diazonium salt, an aromatic iodonium salt, an aromatic
sulfonium salt, a metallocene compound, or a mixture thereof can be{added to

15 the ultraviolet-cufing epoxy resin as a curing catalyst.

As the above-described silicone resin, an alkyd-modified silicone resin,
an epoxy-modified silicone resin, a moisture-curing alcohol silicone resin, a
moisture-curing oxime silicone resin, or an addition-reaction silicone resin can
be used. The moisture-curing alcohol silicone resin or the moisture-curing

20 oxime silicone resin are preferably used.

As the above-described moisture-curing alcohol-type silicone resin, for
example, SR 2410, SR 2406, SR 2420, and SR 2416 (trade names,
manufactured by Dow Corning Toray Silicone Co., Ltd.), and KE 4895 (trade

name, manufactured by Shin-Etsu Chemical Co., Ltd.) can be used.
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As the:curing catalyst for the above-described noisture-curing oxinme
silicone resin, dibutyl tin diacetate, dibutyl tin dilaurate, or a mxture
thereof can 10 be used as in the case of the noisture-curing al cohol
silicone resin. As a coating nethod, a nethod wherein a coating resin
diluted to 5 parts by nmass to 60 parts by mass with a solvent is applied
onto the processed surface of a du wafer, and the applied resinis

heat ed and cur efs e guting catalyst &y, the abgvedesaripgd maisturesgurig algohal s net hod,
a dumy wafer having 15 resistance agai nst, pol ar sol vents, and whose
processed SlEPRe Eesia, ¢ibutyitn giacetaty, dibuiyhtin gaurate.r ambgurethereetfea@t ure of -
70C or below (coating resin) can be obtained. By making the concentration
of the coabpdﬁeﬂesin diluted with a solvent be 5 parts by nass or above,
the thinning of the coating fil mobtained by applying the diluted coating
resin onto the PP abave-siaserihad mgitwe-claing e licongTesiky 9faki ng it be 60
parts by mass or bel ow, the occurrence of concavity and convexity on the
surfacd of exadpie B2 2486andSk 2414 {tradenames, manufagtyeedhby DowiCeringng resi n
has cured can be excellently prevented. The nethod for applying the coating
resin i s ndpraypdiicone &a.yLidi)rand KE 445 (trade name, mumctummpsgurstw used as

| ong as the coating resin can be coated 25 on the processed surface of the
dummy waf efChemmigalfos bichhcanpeasgedg, rol | -coating or the |ike can be
adopted. The thickness of the coating |ayer obtained by applying and curing
the coating reAbihecuinggatalysh for thelabone-desariled niaistueecauting oxne/m t o 30
Itm By making the thickness be 30 ~Lrn or bel ow, the consunption of a |ong
time for @iligong resin, dibutyl tin diacetateadibputid tip dilayrate, enremixines thereof ¢an
excellently 5 prevented. On the other hand, by neking the thickness be 5
| .Lm @0 abbeasedras indhé ease of theatoisturezeuririgaleehol silicomierresdin. The curi ng
tenperature of the above-described coating resin is
As a coating method, a method wherein a coating resin diluted to 5 parts
by mass to 60 parts by mass with a solvent is applied onto the processed
surface of a dummy wafer, and the applied resin is heated and cured at 70°C or
below, is preférably used. By using this method, a dummy wafer having
15 resistance against polar solvents, and whose processed surface is coated with
a resin that cured at a low temperature of 70°C or below (coating resin) can be
obtained. By making the concentration of the coating resin diluted with a
solvent be 5 parts by mass or above, the thinning of the coating film obtained
by applying the diluted coating resin onto the processed surface can be
20 prevented; and by making it be 60 parts by mass or below, the occurrence of
concavity and convexity on the surface of the member due to uneven coating
after the applied coating resin has cured can be excellently prevented.
The method for applying the coating resin is not specifically limited. Any
methods can be appropriately used as long as the coating resin can be coated
25  on the processed surface of the dummy wafer, and brushing, spraying,

roli-coating or the like can be adopted.
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preferably 200C to 700C, and by curing at 700C or below, the warp or
deformation of the dummy wafer due to heat can be excellently prevented 10
during curing. Exanple 1 Lam nation form ng of dummy wafer A dunmy wafer
shown in Figure 4 was fabricated using the procedures described below 15
(1) Manufacture of resin conposition for conposite materi al

As a
bi s- phenol - A epgxy resin, 30 parts by mass of otohtp YD 128, (trade nane,
manuf act ur ed by.P m'@(%ﬁéﬁt 99aﬁl'?Qj?/ay,e’9§taH‘%ﬁR¥1€Pplb{5\9(ﬁr§tcu@'@)Wresi n, 50
parts by mass,. of Epotohtq YDPN 638 (trade nane uf act yred by Tohto Kasei
o+ Lo, ) BoRtD resTRiled WP # sOvR Ga7 Bt 08 CKIMBIR, s 105N Bt 0 YP- 50
(trade name, manufact ured Tohto Kasei Co., Ltd.) re mxed at 2000C for
5 hour o TAKING i BIPknESa B0 b ariielow: e soastmpop X edony g Bror
Epotohto YH 434 (trade nanme, manufactured by Tohto Kasel Co., Ltd.), which
is a glyci QW‘n&ﬁﬁfr‘n?eeFH@X?ntﬁ@sa"r‘g danalnamrwevgnwmbeﬁxce"ently
4, 4" -di am nodi phenyl _suffone %S) (trade nane; Sel kacure S, manufactured 25
by WakayanBre¥gated.kdgp dhe ether haad) by making the thickpess e fyem or ahqves fhe)| y
m xed under a vacuum degassing to obtain a heat-resistant epoxy resin
conposi t i offfeetef coatingican heswelhebtaingthf erred to anot her vessel and cool ed.
(2) Fabrication_ of skin layer A skin |ayer having a thickness of 0.156 nmm
was fabricated BRe suringieraperadureraf the phove-deseitad eealing@simiSet obt ai ned by
drawi ng and alignin i tch-based carbon fibers having a tensile nodul us of
800 GPa i nPaferably 88%¢§?]70%@ndwlpy§gm ph0ihenbalows thewaepeky resin
conposi tion obtained in the above (1) (fiber mass per unit area: 70 g/ng,
resi n cont datormegionof thexdummynwafessiuie to heap 6an be)excellentiy praventesd nf or ci ng

direction thereof beconmes 900 direction with
10  during curing.

Example 1 Lamination forming of dummy wafer
A dummy wafer shown in Figure 4 was fabricated using the procedures
described below: |
15 (1)  Manufacture of resin composition for composite material
| As a bis-phenol-A epoxy resin, 30 parts by mass of Epotohto YD 128
(trade name, manufactured by Tohto Kasei Co., Ltd.), as a phenol novolak
epoxy resin, 50 parts by mass of Epotohto YDPN 638 (trade name,
manufactured by Tohto Kasei Co., Ltd.), and as a phenoxy resin, 10 parts by
20  mass of Phenotohto YP 50 (trade name, manufactured by Tohto Kasei Co.,
Ltd.) were mixed at 200°C for 1.5 hours, and cooled to 90°C. To this mixture,
20 parts by mass of Epotohto YH 434 (trade name, manufactured by Tohto
Kasei Co., Ltd.), which is a glycidyl-amine epoxy resin, and 40 parts by mass of
4,4'-diaminodiphenyl sulfone (DDS) (trade name: Seikacure S, manufactured

25 by Wakayama Kasei Kogyou Co. Ltd.), which is a curing agent. are evenly
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10 respect to the reference direction of the dummy wafer; and one
uhidirectional prepreg sheet obtained by drawi ng and aligni ng PAN-based
carbon fibers having a tensile nodulus of 230 GPa in one direction and

i mpregnating them wth the epoxy resin conposition obtained in the above
(1) (fiber mass per unit area: 85 g/n2, resin content: 38% by nass,

t hi ckness: Q.O&Q arr?nﬂy he 15 rei nforci %gq.di rection. pecones the reference

di rection GHxedungehyaguyr,degasging 9 PRIRIn AReRHPSISIAN €KY £8510he | ani nat e
in an autocl ave. . The rcentage b vol unme of the cured and,shaped product
of the forﬁgmpﬁrsg'ﬁpeaﬁgit?\e W\%EFP Y‘é@ tra&#"d’@‘ﬁ@s@@%ﬁ’r‘fﬁﬁ?eﬁﬁ@@o re used, in
the skin Iza/er iéas,43% én ,tpe bal ance 57% was the cured and shaped
product of (€he Fabrication pﬁq@baiyﬁrmhi ch 20 the PAN- based carbon fibers were
used. Wien the dummy wafer is conplete t he prepreg sheets containing the

. . d
pi t ch-based car AcKin layer bavipg aothicknese of Qy1S6muvwas fabricated Byt ai ni ng

pi tch-based carbon fibers, and, the prepreg sheets containing the PAN based
car bon 5f i béansingting eReymigiredtional prepreg shert obtaiped HyrdiawingamhRlGIBAd car bon
fibers (these becone the 25 outernost CFRP | ayer% : éa Fabrication of core
| ayer Ther Sitgabasgd sarkan tibers havinga tensiliprmeeduis ef 800 IR eenediraetion ng and
aligning pitch-based carbon fibers having a tensi|e nodulus of 600 GPa in
one di r ec@ndrimpregnatingdhaa Wit the,epexyasin opmpositien gbtajeed insthe aayeepoxy
resin conposition (fiber mass per unjt area: 50 g/ M2 , resin content: 38%
by nmass, 5 (DhiflbRhERSS peroud arag: dhe/m”, gesissontans 3§k ynhmassdhicknesset
obt ai ned by inpregnati nﬁ_’ea woven gl ass-fiber having gl ass fibers in the two
or t hogonal 0.Qf7 &) shthat the teiefoging diresiomthesegihigcomss bt diregdigniwith he above
(1) (fiber mass per unit area: 80 g/M2 , resin content: 35% by nass,
t hi ckA8ss: respss tarthe referense dinestiom pfithecdumatywafer,cand-gne Hpisirectional had
pi tch- based carbon fibers of a
prepreg sheet obtained by drawing and aligning PAN-based carbon fibers
having a tensile modulus of 230 GPa in one direction and impregnating them
with the epoxy resin composition obtained in the above (1) (fiber mass per unit
area: 85 g/m?, resin content: 38% by mass, thickness: 0.089 mm) (the
15  reinforcing direction becomes the reference direction of the dummy wafer, i.e.
0° direction); and curing the laminate in an autoclave. The percentage by
volume of the cured and shaped product of the former prepreg, in which the
pitch-based carbon fibers were used, in the skin layer was 43%, and the
bélance 57% was the cured and shaped product of the latter prepreg in which
20  the PAN-based carbon fibers were used. When the dummy wafer is
completed, the prepreg sheets containing the pitch-based carbon fibers
become CFRP layers 22a and 22b containing pitch-based carbon fibers, and |
the prepreg sheets containing the PAN-based carbon fibers become CFRP
layers 21a and 21b containing PAN-based carbon fibers (these become the
25  outermost CFRP layer).

(38) Fabrication of core layer
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10 tensil e nodulus of 600 GPa was first |am nated so that the reinforcing
direction thereof became +450 with respect to the reference direction of
the dummy wafer, and then, one of the above-described unidirectional
prepreg sheets that had pitch-based carbon fibers of a tensile nodul us of
600 GPa was |lam nated so that the reinforcing direction thereof becane -450
wWth respect to_the 15 reference direction of the dunmmy wafer. Further
t hereon, the abéberegwers ysadiunigiractional pespreg shaels:aabgddydrawing andni nat ed
so that one of the reinforcing directions thereof agreed with the reference
direction @igning rikGhriassarcarbon fibers having,atensiie rpaduls of R0 RPAIR 8RR onal
prepreg sheets that had pitch-based carbon fibers of a tensile nodul us of
600 GPa wadglirection and impeagrating the, ibersnwitie ther ahovendesaritpedi epseyiresint her eof
became -450 with respect to the reference direction of the dumy wafer, and
then, one ¢epmpesitigndiibermass ipsednil area:rdginvniesin goalentBP&hdytmashat had
pitch-based carbon fibers of a tensile nodulus of 600 GPa was |am nated so
that the r&hiokness: 048 meytansha glassditier wavenmprepsy stiaet obtaiegdby to the
reference direction of the dunmmy wafer; and the |am nate was 25 cured in an
aut ocl ave tropregnatiogieewavenglassdiper having glasslibars in the tv@eghogonaihe
percentage by volunme of the cured and shaped product of the forner
prepregs, diregtior withitbe epoxy résis sompashion dutained indhecabeval(1)i(fibermassr e
| ayer was 74% and the bal ance 26% was the cured and shaped product of the
| atter prepeegnitaredt 8hgimn sesin icoptentv@5% bysudss, thiskness: 0BGIMBfer i s 5
conpleted, |am nates of the prepreg sheets containing the pitch-based carbon
fi bers bec@®ne ¢HRE unigiezctiopabprepded Sheets ihati headpitghi-basedearbon dibebof &i ber s,
and the prepreg sheet containing glass fibers becones gl ass-fiber reinforced
pl ast 10 | ayensiedmodulusiofi609 GiPasvasffirsElamingtéd seahat thet reinforingdirectiosubst r at e
10 Two skin | ayers as descri bed above were prepared, the above-descri bed
thereof became +45° with respect to the reference direction of the dummy

wafer, and then, one of the above-described unidirectional prepreg sheets that
had pitch-based carbon fibers of a tensile modulus of 600 GPa was laminated
so that the reinforcing direction thereof became -45° with respect to the

15  reference direction of the dummy wafer. Further thereon, the above-described
glass-fiber woven prepreg sheet was laminated so that one of the reinforcing
directions thereof agreed with the reference direction of the dummy wafer.
Finally thereon, one of the unidirectional prepreg sheets that had pitch-based
carbon fibers of a tensile modulus of 600 GPa was first laminated so that the

20 reinforcing direction thereof became -45° with respect to the reference direction
of the dummy wafer, and then, one of the above-described unidirectional
prepreg sheets that had pitch-based carbon fibers of a tensile modulus of 600
GPa was laminated so that the reinforcing direction thereof became +45° with
respect to the reference direction of the dummy wafer; and the laminate was

25  cured in an autoclave to fabricate a core layer of a thickness of 0.258 mm.
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core layer was interposed and joined between the skin |ayers, and
carbon-fiber fabrics (satin fabrics, thickness: 0.1 nm) each having a
tensile nodulus of 230 d Pa were |am nated on the surfaces of the both skin
| ayers, respectively, to formcarbon-fiber cloth ayers, to obtain a CFRP
pl ate of a thickness of 0.770 15 mm Wen the dummy wafer is conpleted, the
cloth layers becone carbon-fiber cloth layers 31a and 31b. Fromthe CFRP

pl ate, adi sc- shhpegercentage byvelume of te cured apdishaped rodushafiR® obt ai ned by
machining. , The orientation directions of the carbon fibers' in the

out er nost  forrreriprgpriegspincwhich the pitchrbased cerban fikers wereaisednim theedreo each
other. 20 (5) Resin coating treatnent of processed surface After w ping the
end porti ofayer wase74% pard thasbalabce 260s wasitbe cured-mmd shapedproghict bf thes a
processed surface, with clean cloth (polyester knitél free of duct soaked
wi t h et hantatter prepriegtinwhichuglasg fibecswere used.c dvbeondbe idugmyavafer SR 2419
(trade name, manufactured by Dow Corning Toray Silicone Co., Ltd., 25 resin
contenb: 2complatedblaminates of the prepreg isheelsrcontainingtheipitehibasetdecarbon
above-descri bed processed surface using a brush. After drying the applied
silicone clibetsrhecome CFRR layess 23a andi28becantgining pitohabasedacarboodibers, 1 hour
to further accelerate the cure of the coating agent to forma coating | ayer
4 to obt aanddhe prepregshest cantaining glassdibersobecames gless-filver reinfoyoédir i t y  of
the applied surface was 5 observed. Thereafter, the applied surface was
suf fi ci ent plasticayer@d cantainirmglass fibers; pol yester knit) free of duct soaked
with ethanol, and no contam nation of the coating-resin applied surface of
t he end po(4) onFabrid¢ationcofiwafersdsstrated t he clean cloth was observed. (6)

Test of nechanical properties (uniformty of flexural rigidity) 10 Strip
test gpeci mens Tiwodkimayersias desétibed above weredpréparednthdabbye-described
core layer was interposed and joined between the skin layers, and carbon-fiber
fabrics (satin fabrics, thickness: 0.1 mm) each having a tensile modulus of 230
GPa were laminated on the surfaces of the both skin layers, respectively, to
form carbon-fiber cloth layers, to obtain a CFRP plate of a thickness of 0.770
15 mm. When the dummy wafer is completed, the cloth layers become
carbon-fiber cloth layers 31a and 31b. From the CFRP plate, a disc-shaped
wafer substrate of a diameter of 300 mm was obtained by machining. - The
orientation directions of the carbon fibers in the outermost CFRP layers present
in the two skin layers were matched to each other.
20 (5) Resin coating treatment of processed surface
After wiping the end portion of the above-described disc-shaped CFRP
plate, which was a processed surface, with clean cloth (polyester knit) free of
duct soaked with ethanol, a moisture-curing alcohol silicone coating agent, SR
2419 (trade name, manufactured by Dow Corning Toray Silicone Co., Ltd.,

25  resin content: 20 parts by mass, solvent: ligroin) was applied to the

above-described processed surface using a brush. After drying the applied
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were cut out of the above described dummy wafer. Two kinds of cutting
directions of the test specinmens were a direction wherein the reference
direction of the dumry wafer agreed to the length direction of the above
descri bed test specinmen (00 test specinen), and a direction wherein the 900
to 15 the reference direction of the dumy wafer agreed to the |ength

direction of, the ahove described test specinmen (900 t, specinen). Using
Che- above SHEQRS cBBNNG BYPN fKaSEHEA In Acrying TUTsse 3t SERORA TGN 80 by t ho

three-point flexuraltest. The distance between fulcruns ip the three-point
fllexural t d4thenacselarate the yrel therFaatingcagant to 1Orm & GRAJNGIRYEF 418 Exarpl e 1

had isotropy, wherein difference in flexural noduli between the reference
direction SRIRIDEAYBMYHATEF.ef er ence direction was small . (7) Test of
planarity At the center of the above-described du wafer, and at points of
25 every 150 onAtthigtimee pettneyeanesponireguiaritypf the applied syrase WP 150 nm
(the circunference of the dummy wafer) fromthe center in the radi al

di r ect Pon, obgerved: c dheteaftergtheiappligd swfagamas sidficienibywipadiusing sleaber of
points where the thicknesses were neasured was 121. The difference between
the maxi melath (pelvestes kaindreaef ductiseaked witwetharoland mogontaminatiantle durmy
waf er of Exanple 1 had an even thickness. 5 (8) Heat resistance A graphite
pl ate of stMsceatingrasin anell%hwmethamdmorﬂgmthmdwnn(yawafe&wdghe1 kg)

was placed on the above-described dummy wafer, and was subjected to 50
cycl es of cleanglothewag rbseryed. wherein the dummy wafer was placed in an
electric furnace in the atnosphere at 2000C for 10 m nutes, and 10
t her eaf t er (Blakehesief mechaniealgiopertiea duniforntityrof flexural digistityht r oom
t errperl%t ire: Strip test specimens of 20 mm wide x 80 mm long (x 0.770 mm thick)
were cut out of the above described dummy wafer. Two kinds of cutting
directions of the test specimens were a direction wherein the reference
direction of the dummy wafer agreed to the length direction of the above
described test specimen (0° test specimen), and a direction wherein the 90° to

15  the reference direction of the dummy wafer agreed to the length direction of the
above described test specimen (90° test specimen). Using the above
described test specimens, flexural moduli were measured by the three-point
flexural test. The distance between fulcrums in the three-point flexural test
was 60 mm.

20 - As Table 2 shows, the dummy wafer in Example 1 had isotropy, wherein
difference in flexural modulli between the reference direction and 90° to the
reference direction was small.

(7) Test of planarity
At the center of the above-described dummy wafer, and at points of
25  every 15° on circumferences on 30 mm, 60 mm, 90 mm, 120 mm and 150 mm

(the circumference of the dummy wafer) from the center in the radial direction,
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As a result, no abnornality, such as warp and del am nation occurred.
Furthernore, no change in the nass before and after the test occurred. (9)
Qut gas test Qutgas properties were eval uated under a condition of a vacuum
of 7.0 x 15 10-3Pa or below. The dummy wafer of Exanple 1 had favorable
outgas properties for both the mass | oss and the re-condensate nmass ratio.

Example 2 (1), Structure, of resin conposition for,c osite majerial 20 An

ooy T ool MO BIRNBESEe% i Die Ay AIBER or MRS Lo T AUTDSE Ol FONB ) & 1.

2) Fabrication_ of d waf er There re d ree,. ki nds of unidirectional

L a0 ShBBeR i higkaLsSawerm Measiess was J2o: THercifierencs pebven s an

aligning pitch- basEd 25 carbon fibers having a t(égbs?iyl e rror}cHJI us, of 500 GPa
mm,and the

in one di r B@XMBEMARICkNESS 8pd dhe MNP tickneSSHag ARRYi on

obtained in the ove (1) (fiber mass per unit area: 50 g/nR2, resin content:
38% by rrasﬂa}?’rﬁfgﬁé‘%@é1 '@‘I)QB eNﬁj‘;th'ﬁkﬁ?ﬁsdi rectional prepreg sheet obtained
by draw ng %ndoﬁl I gni %2@ Qp?intch- based carbon fibers having a tensile nodul us
of 800°GPal®n drealfiesistan and inpregnating themw th the epoxy resin

conposition obtained . in the above 5,@&1) (fiber mass per unit area: 50 g/ng,
resin content: Agrapfitepiate ofsybstantially the same shape asiedurmmy; waler (@nal
prepreg sheet obtained by draw ntgaand aligni n(?gPAN- based carbon fibers

havi ng a t B1@ss|af Ikl wassplaced oo theabiovewiescribed dumray,wafer, AR Wafnat i ng t hem
with the epoxy resin conposition obtained in the above, (1) (fiber nass per
uni t ar ea: Subjegtesito S0-eyclescoithermal stmrkdgstisahereimtherduromyanafer wag47 m) . As
skin layers, the unidirectional prepreg sheets havin? pi t ch- based
piaced in an electric furnace in the atmosphere at 200°C for 10 minutes, and
10 thereafter taken out and cooled in the air for 10 minutes at room temperature.
As a result, no abnormality, such as warp and delamination occurred.
Furthermore, no change in the mass before and after the test occurred.
(9) Outgas test
Outgas properties were evaluated under a condition of a vacuum of 7.0 x
15 10° Paorbelow. The dummy wafer of Example 1 had favorable outgas

properties for both the mass loss and the re-condensate mass ratio.

Example 2 |
(1)  Structure of resin composition for composite material
20 An epoxy resin composition was fabricated in the same manner as in
Example 1.
(@) Fabrication of dummy wafer
There were used three kinds of unidirectional prepreg sheets: a
unidirectional prepreg sheet obtained by drawing and aligning pitch-based
25  carbon fibers having a tensile modulus of 500 GPa in one direction and

impregnating them with the epoxy resin composition obtained in the above (1)
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carbon: fibers of a tensile nodulus of 500 GPa, and the unidirectional
prepreg sheets having pitch-based carbon fibers of a tensile nodulus of 800
GPa were used; as a core layer, the unidirectional prepreg sheets having
PAN- based 15 carbon fibers of a tensile nodulus of 230 GPa were used; and
after lamnating unidirectional prepreg sheets used for the skin layers and
the core |

, _th f. t havi t Ln | dth
| ayor was. (HEESPETS pRLWALIRS: AP AICT ot DOPARY MY NGRBRSS: 11 rst . one
I di ti . .sheet ' I tch- bon fib f t il
modul us. of O3 B prdRidivetional Hiepreh Sheeh obanen v, draring ARt elalioa e ©
f di ti f. the d . waf . [ d.th :
Ui i  oct 1 BHE-O3PBH CaIPANTRATS NAINGR (I ROBHIS T B G37A In Bok 7Rton  ensi 1 ¢

nodul us of 80Q GPa were |am nated so that the reinforcing,direction of each
sheet becoRPd i tqngﬂ}l;mggfa'l ﬁlﬁs?p@ﬁaresmomewmen P@f@?&%’bﬁlﬁ’l ahUS o of

t he dunmmy fer, respectively. 25 x4, one unidirectional prepreg sheet
v ng SPAN. BHDAT TR @eT clrea: S Ol SRS ConTRN Pa% by MRS, BIKNGSS

| am nat ed thereon so that the reinforcing direction thereqf becones the
reference &P4&MnYnapd a yridestianalarapred shiget ebfameddey A@WINg ghdpr eg sheet s
each havi ng PAN based carbon fibers of _a tensile nodulus of 230 GPa were
| ani nat ed @¥gnBePAN-basgd aarkon tibersdiavingya densilermedudlus 0f 28 FPa in.one

perpendicul ar to the reference direction of the dummy wafer; and 5 further
one uni di r drectiemand impragnating dhemwiththerepexysestn cappesition pbtained ing
tensile nmodul us of 230 GPa was |am nated thergeon so that the reinforcing
di rection thepabeye thdfibesmass PeeuBit aieas 4R 9/8t; resin 6pntent: IATBY MasSr .
Furt her thereon, unidirectional prepreg sheets each having pitch-based
car boROf i bdhigkngssa0{Q47smM). nodul us of 800 GPa were | aninated so that the 10
reinforcing direction of each sheet becones sequentially -450, +450, and 900
to the referenBs skinlayersstheunidifecinnahprerregsheetsshaving witch-basad final |y
t hereon, |
carbon fibers of a tensile modulus of 500 GPa, and the unidirectional prepreg
sheets having pitch-based carbon fibers of a tensile modulus of 800 GPa were
used; as a core layer, the unidirectional prepreg sheets having PAN-based
15  carbon fibers of a tensile modulus of 230 GPa were used; and after laminating
unidirectional prepreg sheets used for the skin layers and the core layer, the
wafer substrate having the skin layers and the core layer was integrally shaped.
With regard to the laminating order, first, one unidirectional prepreg
sheet having pitch-based carbon fibers of a tensile modulus of 500 GPa (the
20 reinforcing direction thereof becomes the reference direction of the dummy
wafer) was disposed, and thereon, unidirectional prepreg sheets having
pitch-based carbon fibers of a tensile modulus of 800 GPa were laminated so
that the reinforcing direction of each sheet becomes sequentially 90°, +45°, and
-45° to the reference direction of the dummy wafer, respectively.
25 Next, one unidirectional prepreg sheet having PAN-based carbon fibers

of a tensile modulus of 230 GPa was laminated thereon so that the reinforcing
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one unicdirectional prepreg sheet having pitch-based carbon fibers of a
ténsile mpdulus of 500 GPa was |aninated so that the reinforcing direction
t hereof becones the reference direction of the dunmy wafer. 15 Accordingly,
the |l am nated constitution of the dummy wafer according to Exanple 2 has,
in the order fromone principal surface, (500 GPa, 00, one |layer), (800

IG;;elr ? 00( )2§ﬁ' éi?ﬁ ﬁ(fzg%ﬁgé)cqna%me ’e?%ﬁc%a%é{e%bz’fMoﬁg&?"gﬁm’ﬁ%’o Pa, 00,
one | ayer

GPa, 20 904N cﬁwgﬂpg@eqrjeé?%qeig %@Eg"@é%g'ﬁlg;%f%gb%ggﬁfs a'yéb{?) ,800
i nf of et s 8y 230 Gl wers aiwb%@#“tﬁpaﬁrgseﬁwaﬁ%n ok&enﬁir%?}@é' 500 GPa

S orlentedto}he 00 dlreftlogmt sane F|Ie to.the fol In the
sane nmanneth@r€of araperpendicylarfo ﬁ[quCSé?“'eG 8RR F"éﬁ/@\‘mﬂ%)éw posed on
each prlnC| surface of .the above-descri hed -35 t he

| ani nate Wzi'ga]&fr@@ W‘l‘ Hﬁ erepred sheghoaying eED Aﬁ 2’ g%?’\/\ﬁf%’? Addpstrate
of a thickness of Q. mm and a di aneter of 300 mﬂfromthe CERP plate. A
dummy waf etengile 'T'Qﬁiﬂ'liu&ﬂf %Olqpﬁl"f\@ss'ﬁ%nﬂfﬁﬁrﬂéﬁre&@ sothetthayeinfercingxcept t hat
this wafer substrate was used. 5 Test  of ,nmechani cal pro ertles Strip
test speci estion ﬂmequme&tw neddiregtion o theAHmmyMWafervwer e cut out

of the above described dunmy wafer. Two kinds of cutti ng directions of the
t est speci mens Eerteeetfmm%tummremenel preprRg sheels @ach hayingpitghubasad « he
dumy waf er agreed to the length direction _of the above 10 described test
speci men ( ¢arkon fikgrs of adgnsilemedalus ¢f800 GRaweredaminaied 59 that the

10 reinforcing direction of each sheet becomes sequentially -45°, +45°, and 90° to
the reference direction of the dummy wafer, respectively; and finally thereon,
one unidirectional prepreg sheet having pitch-based carbon fibers of a tensile
modulus of 500 GPa was laminated so that the reinforcing direction thereof
becomes the reference direction of the dummy wafer.

15 Accordingly, the laminated constitution of the dummy wafer according to
Example 2 has, in the order from one principal surface, (500 GPa, 0°, one
layer), (800 GPa, 90°, one layer), (800 GPa, +45°, one layer), (800 GPa, -45°,
one layer), (230 GPa, 0°, one layer), (230 GPa, 90°, two layers), (230 GPa, 0°,
one Ieyer), (800 GPa, -45°, one layer), (800 GPa, +45°, one layer), (800 GPa,

20  90° one layer), ahd (500 GPa, 0°, one layer). Here, (500 GPa, 0°, one layer)
indicates that there is one layer of a one-dimensionally reinforced CFRP layer

‘wherein carbon fibers of a tensile modulus of 500 GPa is oriented to the 0°
direction (the same applies to the following).
In the same manner as in Example 1, a carbon-fiber cloth layer was

25 disposed on each principal surface of the above-described prepreg laminate,
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the reference direction of the dummy wafer agreed to the Iength direction of
the above described test specinen (90 test specimen). Using the above
descri bed test specinens, flexural noduli were neasured by the three-point
flexural test. The distance between fulcrunms in the three-point flexural
test 15 was 60 mm As Table 1 shows, the dummy wafer in Exanple 2 had

| sot ropy, e|n difference in er dul i . bet ween th refe che

|
direct) on RieBNats Wan CUrEdHE Asvaitogive & PBIAR a<listraliapeq wh |
of every 9badhiokness At/ € dus 5N SARECEE 08 13 ?rmm@“@%%ﬁ aRP150 b

(the C|rcunfereRce of the du nn¥ waf er fronlthe center in_the radial
direction dynaRy i was Tabyic hg5ame Mmarmerasdn Ex@mpied, nunber of
poi nts where the thi cknesses were neasured was 121. The di fference between
the 25 maxPXefRithatiRisyales substratewas HE®H-t hi ckness was 0.02 mm and the
dummy wafer of_Exanple 2 had an even thickness. (5) Heat resistance A

gr aphi be pldte B?StsthBBQQiTﬁni'%ﬁm&OR%e%ane shape as the durmy wafer (a mass

of 1 kg) was pl aced on the above-described dunmy and was , subjected
to 50 cycles of SHiRleRkSPanipeRs of 30 Miywideix8e mmdcm& Qeﬁ?@rmmwl@()m aced in

an electric furnace in the atnosphere at 2000C for 10 m nutes, and
t her eaf t er Wes@ 6Ht oulofdhe eheve deserdeed:damenowateri nTweckings of eutling ni nut es at
room tenperature. As a result, no abnornality, such as warp and
del ami nat i difectiansefitbe teampen@menwerma direstiore whereindheseferengeor e and after
the test occurred. 10 (6) Qutgas tes

direction of the dummy wafer agreed to the length direction of the above

10 described test specimen (0° test specimen), and a direction wherein the 90° to
the reference direction of the dummy wafer agreed to the length direction of the
above described test specimen (90° test specimen). Using the above
described test specimens, flexural moduli were measured by the three-point
flexural test. The distance between fulcrums in the three-point flexural test

15 was 60 mm.

As Table 1 shows, the dummy wafer in Example 2 had isotropy, wherein
difference in flexural moduli between the reference direction and 90° to the
reference direction was small.

(4) Change in thickness

20 At the center of the above-described dummy wafer, and at points of
every 15° on circumferences on 30 mm, 60 mm, 90 mm, 120 mm and 150 mm
(the circumference of the dummy wafer) from the center in the radial direction,
the thicknesses of the dummy wafer were measured. The number of points
where the thicknesses were measured was 121. The difference between the

25 maximum thickness and the minimum thickness was 0.02 mm, and the dummy

wafer of Example 2 had an even thickness.
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Qut gas: properties were eval uated under a condition of a vacuumof 7.0 x
10Paor bel ow. The dunmmy wafer of Exanple 2 had favorable outgas properties
for both the mass | oss and the re-condensate nmass ratio. 15 Exanple 3 (1)
Manuf acture of resin conposition for conposite material An epoxy resin
conposition was fabricated in the sane manner as in Exanple 1. (2)
Fabricatiog of i%é waf er 20 There were used three kinds of unidirectional
prepreg shdels: Heat[RSiStAPER t i onal prepreg sheet obtai ned by drawing and

al i gni ng PAN- based arbon fibers havj a tensile nodul ys of 23 a in one
direction and  AgrapBiieplate of Substantially e Same share AR the BNy WalerdB: ai ned

In the above (1 fiber mass per unit area: 50 g/ M , resin content: 38% by
mss. ¢ hi CURRSSO! bhOhWBs PIakep Orsing Aeavectescainan ey MATGHANd W88 ai ned by
drawi ng and aligning__PAN-based carbon fibers having tensi |l e nodul us of
380" GPa. | n SYRIECRT K0 GHOIRR @ 1RSEYREOPHIgSLBRETAR 10 AUTERCWPIGTcws,
conposi tion obtained in the above (1} gfi ber massoéer unit, area:. 45 g/ n2,
resin dont AiRcedigRnglerticfumacedn iaa atmogphere aleP0°Grer 10 minwteseand onal
prepreg sheet obtained by drawing and al i|gni.n(1; PAN- based carbon fibers
havi ng a t dherisaientakenaiit of thesturamee and saeled iaithe airifoh1Aminviesa§aemMi ng t hem
with the epoxy resin conposition obtained in the above (1) (fiber mass per
unit area: t@mpgraigre.r As a regit, averabrgsmality, stielk as warp amnaion mm) . As
skin layers, the prepreg sheets of a thickness of 0.052 nm anong the
uni di r ect i ®¢gUrrpde pFughemaenes nhohiange imiheranass beforeand aftentbedesta tensile 10
nodul us of 230 GPa, and the unidirectional prepreg sheets having PAN-based
carbon fibéceuteda tensile nmodul us of 380 GPa were used; as a core |ayer,
t he
10 (6) Outgas test
Outgas properties were evaluated under a condition of a vacuum of 7.0 x
10° Pa or below. The dummy wafer of Example 2 had favorable outgas

properties for both the mass loss and the re-condensate mass ratio.

15 Example 3
(1)  Manufacture of resin composition for composite material
An epoxy resin composition was fabricated in the same manner as in
Example 1.
(2) Fabrication of dummy wafer
20 There were used three kinds of unidirectional prepreg sheets: a
unidirectional prépreg sheet obtained by drawing and aligning PAN-based
carbon fibers having a tensile modulus of 230 GPa in one direction and
impregnating them with the epoxy resin composition obtained in the above (1)
(fiber mass per unit area: 50 g/m?, resin content: 38% by mass, thickness:
25 0.052 mm); a unidirectional prepreg sheet obtained by drawing and aligning

PAN-based carbon fibers having a tensile modulus of 380 GPa in one direction
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uni directional prepreg sheets of a thickness of 0.047 mm anong the

uni di rectional prepreg sheets havi ng PAN-based carbon fibers of a tensile
nodul us of 230 GPa were used; and after |am nating the unidirectional
prepreg 15 sheets used for the above-described skin |layers and core | ayer,
the wafer substrate having the skin layers and the core | ayer was

integrally sha regard. to the | am nating.ord firs ne prepre
Sheet of | 4 endiereanalion TheGaat 1 ehe ot GraPAgian Cotingh i ttis SN e pmos
the 00 dirgection of the d mng t |rect|on epre
Sheets havil(ibstmRar s unl Brkat il Gl B58R Sontbnt AR e by fass: TokDRSBS 00 opa
was di spos nd .t hereon,. .unidi rectional repr.e s havi ng PAN-based
carbon i bgd%“a'f““é) and aunigiegsiane Brepreg shoerbtafed BaaRwifd atdo ( hat & he
reinforcing,.dire each sheet beco uenti al | +45, and -45
to the 0 d 3@'(‘93#‘@2’@% w@lﬁﬂwﬁb%ﬁf'@‘" grmg‘iﬂeeél %@ usﬁ%&&@P alhane; epr eg
sheet of a thicknes 0. 047 mm t he unldjrectlonal sheet s
havi ng SPANHESHRN 68 5 iBhragngting e aviteine sRoNfgasn o apoRn BREIMEEN i nat e
t hereon so tha ? i nforcing direction hereof becones the 0' direction
of the dumije 1)i({leernags & grynt&@r%ad‘ﬁ@(mtrﬁwﬁea@n&f 3876 W Mags.anong t he
unldlrectlonal pregém% sheets each having PAN based carbon fibers of a

tensil e nodlicre -were lamnated 5 thereon so that the reinforcing
directions thereof are perpendicular to the 00 direction of the dupmy

waf er; and furtAgSkihia Yﬂﬁeg’ﬁ%efeﬂﬁwﬁh%tséfﬁmmkﬁéfa‘%OBQ 052 mmamﬂnsﬁbﬂg t he
unldlrectlonal prepreg sheets haV|ng PAN- based carbon fibers of a tensile

nmodul us of upistirectianaglnreprag shaets) @M@Qé’ﬁ“ﬁ@sﬁﬁ&a@%f'b?@lfoﬁ)‘ie@ﬁﬂg direction
t her eof becones the 00 direction of the dumy fer. 10 Further thereon,

uni di A8ct i oMedulys 6H230 GRa: @nd tbawmmlﬁgalpmmws@wetﬁ heying PANbasest o

tensil e nodulus of 380 GPa were | am nated so that the
carbon fibers of a tensile modulus of 380 GPa were used; as a core layer, the

unidirectional prepreg sheets of a thickness of 0.047 mm among the
unidirectional prepreg sheets having PAN-based carbon fibers of a tensile
modulus of 230 GPa were used; and after laminating the unidirectional prepreg

15  sheets used for the above-described skin layers and core layer, the wafer
substrate having the skin layers and the core layer was integraily shaped.

With regard to the laminating order, first, one prepreg sheet of a

thickness of 0.052 mm (the reinforcing direction thereof becomes the 0°
direction of the dummy wafer) among the unidirectional prepreg sheets having

20 PAN-based carbon fibers of a tensile modulus of 230 GPa was disposed, and
thereon, unidirectional prepreg sheets having PAN-based carbon fibers of a
tensile modulus of 380 GPa were laminated so that the reinforcing direction of
each sheet becomes sequentially 90°, +45°, and -45° to the 0° direction of the
dummy wafer, respectively;

25 Next, one prepreg sheet of a thickness of 0.047 mm among the

unidirectional prepreg sheets having PAN-based carbon fibers of a tensile
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reinforcing direction of each sheet becones sequentially -450, +450, and 900
to thé 00 direction of the dummy wafer, respectively; and finally thereon,
one prepreg sheet of a thickness of 0.052 nm anong the unidirectional
prepreg 15 sheets having PAN-based carbon fibers of a tensile nodulus of 230
W was |amnated so that the reinforcing direction thereof becones the 00
direction of the du waf er. Accordingly, the | am nated constjtution of

t he dumy Wé"usaﬂf&ﬂﬁ%ﬁé was laminateddheraonsso that therelpleesing dgeHeR pri nci pal
surface, (230 a, 00, one 20 |ayer). (380 GPa, 900, one |ayer 380 GPa,
2450 one. {eyaRt bocoTss B0 Qlesin abine LRy WalSoHIQ PEEPIS ShEHS ¢ cr )

(230 GPa, 90*, two l|layers), (230 GPa, 0Q*,  one |ayer), g380 GPa, . - 450, one

| ayer), (3Wirkaess of @47 mmeamepgithe unisiectipnal prepteg %me $ £pehavingd (230

GPa, 00, one Iayﬁég. In the same manner as in Exazfle 1, a carbon-fiber

cl ot h | ayePANsRasedcarpepdibers oha tensile snodidus of 230, GRz wese laminated

above-descri bed prepreg lam nate, —and the |amnate was cured in_ an
aut ocl ave thereen sp that the seinfareipgdirgtions theseet arepespendichlas knthe0of 0. 774 mm
and a dianeter of 300 mmfromthe CFRP plate. A dummy wafer was fabricated
in the sandiregtioncof the dumray wabers and fudhercpne prepreg sheeteffathiginessraft e was
used. 5 (3) Test of nechanical properties Strip test specinens of 20 nm wi de
x 80 mm | oRP47-mm anengihe Hnidirpctioral prepregaheets havieg fﬁ%\}@a@ed@arm dummy
wafer. Two kinds of cutting directions of the test specinens were a
di recti on fibers«ifa tensile avosiubliscef 230 GPatwas lapinates thereqn s@that thgreed to the
| ength direction of the above 10 described test specimen (00 test specinen),
and a di r etginforcing direction thereafbacomasiber@srdirastion ofthe dumsny waferhe dunmmy
waf er agreed to the length direction of the
10 Further thereon, unidirectional prepreg sheets each having PAN-based
carbon fibers of a tensile modulus of 380 GPa were laminated so that the
reinforcing direction of each sheet becomes sequentially -45°, +45°, and 90° to
the 0° direction of the dummy wafer, respectively; and finally thereon, one
prepreg sheet of a thickness of 0.052 mm among the unidirectional prepreg
15  sheets having PAN-based carbon fibers of a tensile modulus of 230 GPa was
laminated so that the reinforcing direction thereof becomes the 0° direction of
the dummy wafer.
Accordingly, the laminated constitution of the dummy wafer according to
Example 3 has, in the order from one principal surface, (230 GPa, 0°, one
20 layer), (380 GPa, 90°, one layer), (380 GPa, +45°, one layer), (380 GPa, -45°,
one layer), (230 GPa, 0°, one layer), (230 GPa, 90°, two layers), (230 GPa, 0°,
one layer), (380 GPa, -45°, one layer), (380 GPa, +45°, one layer), (380 GPa,
90°, one layer), and (230 GPa, 0°, one layer).
In the same manner as in Example 1, a carbon-fiber cloth layer was
25  disposed on each principal surface of the above-described prepreg laminate,

and the laminate was cured in an autoclave to obtain a disc-shaped wafer
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above described test specinmen (900 test specinmen). Using the above

déscri bed test specinens, flexural noduli were measured by the three-point

fl exuraltest. The distance between fulcruns in the three-point flexural test
15 was 60 mMm As Table 2 shows, the dumry wafer in Exanple 2 had isotropy,
wherein difference in flexural noduli between the reference direction and
900 to the reference directign was snmall. (4) Chan I n tgrckness 20 At the

center of tHBskatelajthicknessof §uiidmmped a ﬂ’i!l‘eéﬁrﬁ QQt@"b om:thery 15 on
circunferences on 30 nm 60 mm 90 mm 120 nm and 150 nm (the circunference

of the du ﬁBﬁ@ﬁ? fromthe center in the radial direction, the
t hi cknesses of the dumy waf wer e neasured. The nunber, of pornts wher e
t he t hi cknessesAfyamy:uafer w&ﬁa@rlqazgd inrthe sAmMe shannas asein@EMPIR! .25 maxi num
t hi ckness and the m ni mum thickness was 0.02 mm and the dummy wafer of
Exanpl e 3 iexgephthal this wafensubstratg wasused. r esi st ance A graphite plate of
substantially the sane shape as the dumy wafer (a nmass of 1 kg) was placed
on t he Sabo\@) dedest ofgnedbanigahpropertieand was subjected to 50 cycl es of
thermal shock tests wherein the dummy wafer was 5 placed in an electric
furnace in the Stiptgshepecimensor@ mpr wide xBAUmeslongy 0.7 Hemsathiek) t aken out
of the furnace and cooled in the air for 10 m nutes at room tenperature. As
a resul t, weremuoptof the abaverdescrinad dummy waferi fave kinds ef cuttingd.
Furthernore, no chang; in the mass before and after the test occurred. 10
(6) Qut gas direstiomsi otjthe tesbspeaimens weare adlitgctian avheraimcthexetaseace i on of a
vacuumof 7.0 Xx
direction of the dummy wafer agreed to the length direction of the above
10 described test specimen (0° test specimen), and a direction wherein the 90° to
the reference direction of the dummy wafer agreed to the length direction of the
above described test specimen (90° test specimen). Using the above
described test specimens, flexural moduli were measured by the three-point
flexural test. The distance between fulcrums in the three-point flexural test
15 was 60 mm.
As Table 2 shows, the dummy wafer in Example 2 had isotropy, wherein
difference in flexural moduli between the reference direction and 90° to the
reference direction was small.
(4) Change in thickness
20 At the center of the above-described dummy wafer, and at points of
every 15° on circumferences on 30 mm, 60 mm, 90 mm, 120 mm and 150 mm
(the circumference of the dummy wafer) from the center in the radial direction,
the thicknesses of the dummy wafer were measured. The number of points
where the thicknesses were measured was 121. The difference between the
25 maximum thickness and the minimum thickness was 0.02 mm, and the dummy

wafer of Example 3 had an even thickness.
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10-3 Pa or below. The dumy wafer of Exanple 3 had favorable outgas
properties for both the mass | oss and the re-condensate mass ratio. 15
Exanple 4 (1) Manufacture of resin conposition for conposite nmaterial An
epoxy resin conposition was fabricated in the same manner as in Exanple 1.
(2) Fabrication of dummy wafer 20 Unidirectional prepreg sheets obtained by
dr awi ng anaaal ||g ﬂ'% PAN- based carbon fibers of a tensile nodulus of 230
GPa in oneWire éﬁtﬂ‘ € npregnating themw th the epoxy resin conposition

obtained in the above er _unit area:,70

content: 37% byPARRNG ﬁ%&é@ﬂ?ﬂar&?@yﬁﬁ "\ﬁe?r?ﬂ?s%%lthez%‘%ﬂmth?@éz?d to the
| am nat i ng order e total 8. above-descr, uni di recti gnal prepreg
sheets havM@$ N—@s"@ﬁ placs r?nfthﬁ VBt eécf'éﬁ%ggl‘g‘%mﬂ %fsaﬂa"!@ﬁ) GPa were

| am nat ed so that the reinfo |ng di rection of each heet beco

sequent i al Pybigctegye SQ.ocles gkt e"ﬁ'é' shogy tesls whergintheAYrRmy wa M@r?ce

direction o Be du waf er, res ectrvel In the s nme _manner as |n Exanpl e
1, a carboR ‘Ff”FMQ?CM gie gh2eh %r1|0n@' PS.sNG ace of

t he above-descr] bed re | am nate the lam nate was cured in an

aut ocl ave thereaitertak 6’ ke @ﬁéﬁﬁ@"rﬁaﬂ'ﬂcgﬁl%mmeea" far 10 minuesat oM 0. 776
mm and a di aneter of 300 nmfromthe CFRP ate. A dummy, wafer was

f abri cat edt@MPeaUrea S A RS, B apRoMRAlY QJOP as Wméﬂd%mﬂﬁt@nmf er

substrate was used, _and no coating |ayer was provided 10 on the processed
surface. \W\AEpHrFed ﬁw@wmeempaemmthmrpw before apdafter thetestt r ee of dust

soaked with ethanol as in Exanple 1, black dirt was observed on the clean
occurred.

10 (6) Outgas test
Outgas properties were evaluated under a condition of a vacuum of 7.0 x
10 Pa or below. The dummy wafer of Example 3 had favorable outgas

properties for both the mass loss and the re-condensate mass ratio.

15 Example 4

(1)  Manufacture of resin composition for composite material
An epoxy resin composition was fabricated in the same manner as in

Example 1.
(@) Fabrication of dummy wafer

20 Unidirectional prepreg sheets obtained by drawing and aligning
PAN-based carbon fibers of a tensile modulus of 230 GPa in one direction and
impregnating them with the epoxy resin composition obtained in the above (1)
(fiber mass per unit area: 70 g/m?, resin content: 37% by mass, thickness:
0.072 mm) were used.

25 With regard to the laminating order, the total of 8 above-described

unidirectional prepreg sheets having PAN-based carbon fibers of a tensile
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cl oth.- No such a phenonenon was found on surfaces other than the processed
surface. 15 (3) Test of mechanical properties Strip test specinens of 20 nm
wide x 80 mmlong (x 0.776 mmthick) were cut out of the above descri bed
dummy wafer. Two kinds of cutting directions of the test specinens were a
direction wherein the reference direction of the dumry wafer agreed to the
| ength direction of the above 20 described test, specinen (0 test specinen),

and a di r d8PfBlus\af238 GParergdaminated sp dhatithe raipforeing-diractioniaf&chon of the
dummy wafer agreed to the length direction of the above described test
speci men (Sheatbecomesseauentialiisdy @07 ntdd antie -4R5s ¢ AP s apd 0Sjadherens,
flexural nmoduli were neasured by the three-point flexural test. The
di st ance béfeienredirestiomsf the duramyrwaler,Jespectvely.| exural test was 60 nm As
Table 1 shows, in the dumy wafer in Exanple 4, difference in flexural
modul i bet ween o ke samerreabreas BcExamplentl pcarbop-fities cladh dayaigvas directi on
was | arge conpared with Exanples 1 to 3, and anisotropy in rigidity was
obser ved. dispesast on each grinaipahagrdaceof the ahoverdagcrbed prepnegdaminates durmmy
waf er. Table 2 Mechanical property test Exanple 1Exanple 2Exanpl e 3Exanple 4
00 direct i the lamipate svaselred i apsrdo@avesmotam aidisscshaped wafen sybstrate
nodul us68856350 GPa
of a thickness of 0.776 mm and a diameter of 300 mm from the CFRP plate.
A dummy wafer was fabricated in the same manner as in Example 1,
except that this wafer substrate was used, and no coating layer was provided
10 on the processed surface.
When the processed surface was wiped using clean cloth free of dust
soaked with ethanol as in Example 1, black dirt was observed on the clean
cloth. No such a phenomenon was found on surfaces other than the
processed surface.
15 (3) Test of mechanical properties
Strip test specimens of 20 mm wide x 80 mm long (x 0.776 mm thick)
were cut out of the above described dummy wafer. Two kinds of cutting
directions of the test specimens were a direction wherein the reference
direction of the dummy wafer agreed to the length direction of the above
20 described test specimen (0° test specimen), and a direction wherein the 90°
direction to the reference direction of the dummy wafer agreed to the length
direction of the above described test specimen (90° test specimen). Using the
above described test specimens, flexural moduli were measured by the
three-point flexural test. The distance between fulcrums in the three-point

25 flexural test was 60 mm.
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I ndustrial Applicability 10 According to the present invention, there was
provi ded a dummy wafer that was rigid and had high strength, was relatively
i nexpensive, and easily responded to |ight sensors. Furthernore, a dummy
waf er that produced little dust, and dumry wafer that had heat resistance
were provided. CLAIMS 1. A dumry wafer conprising a carbon fiber reinforced

plastic. 2. The,d fer according to claim.l havi .8 wafer. substrate
i ncluding a caréﬁ#%%i%hpﬁsnf'b e‘?PfﬁF‘é{s"{"?@” MQ%'mewgrmaccordi ng to

laim 2. : . . . ' | e b

CL B0 2 B R AR 1 Pbr QUsRhog el nd PG, 2 on

i bers. 5. dFRGUGNHes aiecromRuRor iy Exgmbies 113, Aigralotbay & ngRy™ "
bstrate h I |t f RP | whi.ch . i sti f

car bon 11 bAVES QOREYEC oWpes, e dymithyWatsl okl Radr OB VeI AT 4 o cl'aim 5,

wherein said wafer .substrate has a plurality of one-dinensionally

rei nf orced Y WA s, said one-dinensionall y reinforced CFRP | ayer being

a layer consisting of a carbon fiber reinforced plastic consisting of a
cured and shaped product of a unidirectional prepreg in 5 which carbon

fibers are_oriept in qne direction, and the tensil e nodul us of the carbon
fibers in ﬁ%ﬁt@ gﬂe?bﬁné?é p&%ﬁéyteﬁtd plurality of one-dinensionally

rei nforced CFRP Tayers 15 N gNEExample T '|ExaAIple BE|EXAMPIe® [Exampfe 44 bon
fiber in tf Mbn iﬂé%l‘j“r%f' 7 e dumyjwafer accprdrng to{charnro, erein
modulus 73 87 62 63
GPa
90° direction flexural
modulus 68 85 63 50
GPa

Industrial Applicability

10 According to the present invention, there was provided a dummy wafer
that was rigid and had high strength, was relatively inexpensive, and easily
responded to light sensors. Furthermore, a dummy wafer that produced little

dust, and dummy wafer that had heat resistance were provided.
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said wafer substrate has two skin | ayers each |ocated on principal surface
side, and a core layer |ocated between said two skin |ayers; both of said
two skin layers have a plurality of said one-dinensionally 5 reinforced
CFRP | ayers; when the orientation direction of carbon fibers in one of the
two outernost CFRP | ayers, which are one-dinmensionally reinforced CFRP
| ayers | ocated closest to the principal surface side in each of said two
skin layers, is mde to be a refereGE-élMSrection, the orientation direction
of carbon fibers in 10 the other outernost CFRP |ayer falls within an angle
range from-20 to +200 wth respect to the reference direction; the tensile
nodul us of carbon fibers in both the two outernost CFRP | ayers is 200 GPa
to 600 GPal. botAdumeny wefericomprising 8 carhaen tiberreindoreedlastio. | y rei nf or ced
CFRP | ayer 15 containing carbon fibers oriented in an angle range from +750
to +90 witd rdheedummy water ascendingto cainedthavingaaavater/substeateensi | e nodul us
of 400 GPa to 1000 GPa and higher than the tensile nodulus of carbon fibers
i n either includingd carborriber aginforead plastie. one- di mensi onal |y rei nforced CFRP
| ayer containing carbon fibers oriented in an angle range from-75 to -90
with 20 re3pectTheodurnmyrwéfer accerditig tacclaiom 2awhieteinisaig earbondibee nodul us of
400 GPa to 1000 GPa and higher than the tensile nodul us of carbon fibers in
ei ther oueinforced plastie iheludes carbrsfibersdaving ayensileanoduluaof dD0€BRaonal | y
reinforced CFRP | ayer containing carbon fibers oriented in an angle range
from +30 tar higleri t h 25 respect to the reference direction and having a
tensil e nodulus of 400 GPa to 1000 GPa, and/or a one-dinensionally
r ei nf or ced4.CFRA Heagemmyowafer micogrdiregptdociainh Bpwherein isaid earbon fibersiag e r ange
from-30 to -60 and having a tensile

pitch-based carbon fibers.

5.  The dummy wafer according to claim 2, wherein said wafer substrate has
a plurality of CFRP layers which are layers consisting of a carbon fiber
reinforced plastic.
6. The dummy wafer according to claim 5, wherein said wafer substrate has
a plurality of one-dimensionally reinforced CFRP layers, said one-dimensionally
reinforced CFRP layer being a layer consisting of a carbon fiber reinforced
plastic consisting of a cured and shaped product of a unidirectional prepreg in
5  which carbon fibers are oriented in one direction, and

the tensile modulus of the carbon fibers in a part of layers among said
plurality of one-dimensionally reinforced CFRP layers is higher than the tensile
modulus of the carbon fiber in the other layers.
7. The dummy wafer according to claim 6, wherein

said wafer substrate has two skin layers each located on principal
surface side, and a core layer located between said two skin layers;

both of said two skin layers have a plurality of said one-dimensionally

5 reinforced CFRP layers;
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nmodul us of 400 GPa to 1000 GPa. 8. The dummy wafer according to claim?7,
wherein the thickness of each of said tw skin layers is 10%to 45%t he
total thickness of said two skin layers and the core |layer. 9. A dumy
waf er conprising a wafer substrate including a carbon fiber reinforced
pl astic, wherein said wafer substrate has two skin |ayers each | ocated on

Payers: 5 bot h ‘Ghen M Stis@atien drBaln & GrbaR E05rL IR §f DF Whe- oi mensi onal | y
[ ayer _cons PETTGSHEFEPLEVBish WHIGLATS BrerraesiopARLRIHOGBHERT BYSF o cured
ori ent od - [GBRESGSPEtp o Pritgoal auTaeCSIBr ThRRGR PhAREIWESHTbRYBIS By bon-
Fei nf or codMBRRIOIRS & FeferangBiAEPton et arayar pecton o Garon HGe® B ge 1n-
o1 entat  olecrPeE PustmoRt CEREiaver [avitin aniApals ISR RBLI BB | ayer
falls within an angle range from-200 to +200 15 with respect to the

ref erence With&espest to thereterencedirgetionus of carbon fibers in both the two
outernost CFRP layers is 200 GPa to 800 GPa; both the two skipn |ayers have
a one- di mensi ortBeItONsila MogdulusPicarron ihers in dgih ﬁlW@&F’BBﬁt¢ BE s oriented
in an angle range from +750 to +900 with 20 respect to the reference

di rection m&’%%\ﬂ%egatt@er@Pﬁbdul us 1.5 times to 3.0 tinmes that of
carbon fibers of the outernost CFRP | ayer contained in the s | ayer,

and/ or a one- di PRtRdhe hup skiny layersdiaven epedimgpsionaty, reintererd élgnn?okayer

15  containing carbon fibers oriented in an angle range from +75° to +90° with

respect to the reference direction and having a tensile modulus of 400 GPa to
1000 GPa and higher than the tensile modulus of carbon fibers in either
outermost CFRP layer and/or a one-dimensionally reinforced CFRP layer
containing carbon fibers oriented in an angle range from -75° to -90° with

20  respect to the reference direction and having a tensile modulus of 400 GPa to
1000 GPa and higher than the tensile modulus of carbon fibers in either
oﬁtermost CFRP layer; and

said core layer has a one-dimensionally reinforced CFRP layer

containing carbon fibers oriented in an angle range from +30° to +60° with

25 respect to the reference direction and having a tensile modulus of 400 GPa to
1000 GPa, and/or a one-dimensionally reinforced CFRP layer containing
carbon fibers oriented in an angle range from -30° to -60° and having a tensile
modulus of 400 GPa to 1000 GPa.
8. The dummy wafer according to claim 7, wherein the thickness of each of
said two skin layers is 10% to 45% the total thickness of said two skin layers

and the core layer.
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frberstoriented in an angle range from-750 to -900 with respect to the
reference direction and having a tensile nmodulus 1.5 times to 3.0 tines
that of carbon 25 fibers of the outernpost CFRP | ayer contained in the skin
| ayer; said core |ayer has a one-dinensionally reinforced CFRP | ayer

contai ning carbon fibers oriented in an angle range from-200 to +200 with

respect to,the feference.direction and havin tensil e nmodul us.of 200 GPa
Lo P200 GPR: andh SRR $a(d Eorarino 3 \Weref $ubSlrals i ditiog 4 BARORERS: nf or ced
CFRP | ayer .@ont a| nl%ang S@qbon fibers oriented in an angle range from +750 to
+90* with ¢ Qb‘éetdp UG YIS Eer ence direction and having a tensile nmodul us

of 200 GPa to 400 GPa and/o one-djmensi onal Ly rei nforced .CERP | ayer

cont ai ni ng car b¥H V‘qu%ré"g)s(t)rta?%ﬁ?%&’_v?ﬁkgﬁaﬁ?f'éle@qﬂﬂﬁ%tearmt'%ﬁa 0 -900 with
GPa o 400SHHES S5, SHYE ScRORRPRIGATE BETASTLSRE Y HOR BYSier of 1 at 1 oast
one of said tvvb i(i n | ayers .further has one-dj nen jon;al,l ei nforced CFRP
| ayer eont ai ni rRPtﬁ&ilsB %ﬂ?iav(ﬁﬁ‘» E‘ﬁi’%é FﬁHraz!!FV %{r@%amwﬁéo‘%/ql m +30* to +600

wWith respect fot reference, direction _ and hayin ile dulus 1.5
e to” SreintoreRdCFRE layprss Sais M ORIGhal reioteR s EHE A e oG for
contained jn the skin Ifager, and/or a, one-dinensionally.rei nfa}rced CFRP

| ayer cont BYRI RENE/alinGaf 2 caan therepiniereed plagticcansisting i@ ¢uredhandoo to - 600
with respect to the reference direction and havi n&ta tensile nodulus 1.5
times to 3StaRedprdushef @unidiestionalinsepregdn whieh cathasy fikere argrAentgr:
contained in the skin layer. 11. The dummy wafer according to any one of
claims 6 tHane direetia conprising a carbon fiber cloth I ayer on each of the

princi pal surfaces. 12. The dumy wafer according to any one of clains 1 to
11, wherei n t hewhemthe Qrientation disaetiometicarhon dibgretaranhot thedwor ej nf or ced

pl astic contains an eroxy . ) ] ]
outermost CFRP layers, which are one-dimensionally reinforced CFRP layers

located closest to the principal surface side in each of said two skin layers, is
made to be a reference direction, the orientation direction of carbon fibers in
the other outermost CFRP layer falls within an angle range from -20° to +20°
15  with respect to the reference direction;
the tensile modulus of carbon fibers in both the two outermost CFRP
layers is 200 GPa to 600 GPa;
both the two skin layers have a one-dimensionally reinforced CFRP layer
containing carbon fibers oriented in an angle range from +75° to +90° with
20 respect to the reference direction and having a tensile modulus 1.5 times to 3.0
times that of carbon fibers of the outermost CFRP layer contained in the skin
layer, and/or a one-dimensionally reinforced CFRP layer containing carbon
fibers oriented in an angle range from -75° to -90° with respect to the reference
direction and having a tensile modulus 1.5 times to 3.0 times that of carbon

25  fibers of the outermost CFRP layer contained in the skin layer; -
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resin ‘conposition that contains di am nodi phenyl sul fone as a curing agent.
13. The dummy wafer according to any one of claims 2 to 12, wherein said
waf er substrate has a processed surface, and has a coating | ayer that coats
sai d processed surface and consists of a resin that has resistance agai nst
pol ar solvent and cures at a tenperature of 700C or | ower.

said core layer has a one-dimensionally reinforced CFRP layer

containing carbon fibers oriented in an angle range from -20° to +20° with
respect to the reference direction and having a tensile modulus of 200 GPa to
400 GPa; and

30 said core layer also has a one-dimensionally reinforced CFRP layer
containing carbon fibers oriented in an angle range from +75° to +90° with
respect to the reference direction and having a tensile modulus of 200 GPa to
400 GPa and/or a one-dimensionally reinforced CFRP layer containing carbon
fibers oriented in an angle range from -75° to -90° with respect to the reference

35  direction and having a tensile modulus of 200 GPa to 400 GPa.
10. The dummy wafer according to claim 9, wherein at least one of said two
skin layers further has a one-dimensionally reinforced CFRP layer containing
carbon fibers oriented in an angle range from +30° to +60° with respect to the
reference direction and having a tensile modulus 1.5 times to 3.0 times that of

5  carbon fibers of the outermost CFRP layer contained in the skin layer, and/or a

one-dimensionally reinforced CFRP layer containing carbon fibers oriented in
an angle range from -30° to -60° with respect to the reference direction and
having a tensile modulus 1.5 times to 3.0 times that of carbon fibers of the
outermost CFRP layer contained in the skin layer.
11.  The dummy wafer according to any one of claims 6 to 10 further
comprising a carbon fiber cloth layer on each of the principal surfaces.
12.  The dummy wafer according to any one of claims 1 to 11, wherein the
matrix resin contained in said carbon fiber reinforced plastic contains an epoxy
resin composition that contains diaminodiphenylsulfone as a curing agent.
13. The dummy wafer accordihg to any one of claims 2 to 12, wherein

said wafer substrate has a processed surface, and
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has a coating layer that coats said processed surface and consists of a
resin that has resistance against polar solvent and cures at a temperature of

5 70°C or lower.
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