10- January 2005 REFLECTI ON PLATE FOR SEM CONDUCTOR HEAT TREATMENT AND
MANUFACTURI NG METHOD THERECOF BACKGROUND OF THE | NVENTI AN Jeireladyof2 GObe

| nvention The present invention relates to a reflection plate for

sem conductor heat treatnment and nore particularly to a plate for a heater
to be used for sem conductor heat treatnent, a reflection plate to be used
for a sem conductor heat treatnent reactor, or a reflection plate to be
pl aced on a wafer board for heat treating sem conductors such as dummy

waf ers. Des®EEPECSAOdf PLASEReFOR eSEMECONDUTTOR f HEAT TREEEMENDNANE or

manuf acturing, reflecti and sizes are used for
refl ecting heat radiallrﬁ#ﬁqﬁﬁﬁiyhéﬁﬁ\quéﬁhﬂﬁﬂﬁﬂﬁ re specifically,
reflection plates of heaters for sem conductor heat treatnent, reflection
plates to be used for a senlconductor heat treatnent reactor, or dunmy

wafers to be plate on a %su-- D HeF cLidh OXuch reflectlon pl at es
must neet {g%&léfﬂ@ﬂ Slﬁy absence of dust corpuscles, or particles
whi ch nigﬂt e resu therefrom sufficient corrosion resistance because

anbi ent gaseseﬁﬁehpghbyntoun@snveonnnnﬁgtqgwEG aAxef ls@ltdidrorptatesat i sfy
t he above_requirenents, th plic 0 reflectlon plate of the
heater to %% >UREYT u"ﬁ‘n%r ?é?ﬁa‘g a"( e%fgtr?cé%ef Rt TR ah < Pat ent
Appl i cat ipratai deddpen t aeberPubdi gdNo us%@ofa%%gemlé@ﬁ@uét@g tmeavw ch-an
~explanation will be given as follows wth reference to Figs. 8 and 9. In

Fig. 8, a-feiteRtton [ at 8ePbersiednpaslatof &° plhke e- Mised quéprz @lass
support mﬁﬁﬁfgogéuéggrahég%lf?éééﬁ%ﬁt reactor, or a reflection plate

to be placed on a wafer board for heat treating
semiconductors such as dummy wafers. ’
Description of the Related Art

in the field of semiconductor manufacturing,
reflection plates of various shapes and sizes are used for
reflecting heat radiating from a heating element. More
specifically, reflection plates of heaters for
semiconductor heat treatment, reflection plates to be used
for a semiconductor heat treatment reactor, or dummy wafers
to be plate on a board may be exemplified.

f Such reflection plates must meet requirements such as
absence of dust, corpuscles, or particles which might be
resulted therefrom; sufficient corrosion resistance because
ambient gases are highly corrosive in many cases.

As a solution to satisfy the above requirements, the
applicant proposed a reflection plate of the heater to be
used in the semiconductor heat treatment in Japanese Patent
BApplication Laid Open to the Public No. 2000-21890,
referring to which an explanation will be given as follows
with reference to Figs. 8 and 9.

In Fig. 8, a reflection plate 20 is composed of a

plate-like quartz glass support member 21 and a reflection




10 January 2005 plate 22 of carbon having at |east one_ mrror side, said
reflection plate 22 being sealed in the plate-Iike quartz J284sEar £08enber
21. Said reflection plate 20 has been assenbled by putting together a
quartz gl ass upper plate portion 2la, said reflection plate 22 having at

| east one mirror side, and a quartz glass |ower plate portion 21b having a
count ersunk seat 21c (recess) for the reflection plate, all of said

el enents being subjected to fusion treatnment after the assenbly work as
shown i nPER§e Ssueh chuPOBat@vangraF HFass oppemipirare Potai ohadda and

sai d qua%%lgllc%i%ﬂt %‘T%rt_e Pz‘%‘.”lifé’ih 1Qe8]ieah‘i?g%{e:]ép%ﬁ—sl%p%érggnber are

made integral. sald reflection plate onaceo reflection

pl at e 22scppereédmenbsai diquartz gl ass support nenber 21 provides
protection agains roducti on, of corpuscl es, gartic es, or the

t he dust ,
i ke e vl | 8830, coeiPROCoRt IRe oof cafon PSR ot aREamb]Ed; SbY o be

noted hepgtrihay iRl et h@ﬁrﬁhagﬁaﬂcs@ uSs8t conduet Poean treal ment are
used in the reactor environnment under a tenperature of 200 to 12002C . For

this reasead gafdeishiionl Peds e shaving emhi Aeasthamnss gl beh@deeous
reflecti pl ate_r S W t i a it hin i I Qr space
defi ned %gdthg o%ﬁf%ré%%%ﬂ%eggmﬁ%gb ﬁgéégséo?%ﬁgbhebigfI%%?#%ﬁ plate or

‘Wi th thecquarkzrsghRssebd Pesuktetaséprébgntihatecsfbbethsisosphton akla result
herewithin. Furthernore, the reaction gas produced by the

g;r;gﬁgcé 3gghgpﬁé@@?855ppgﬁggo@ EGEEY 12 GiusOn dufst? Frent sLHFT | ocal
gas pressueeaBebwsed Bexcarbenaceous igf!ectd ik Ridle Ay theafuart z
gl ass body in contact therewith with the result that said quartz gl ass
body tend¢ass upper plate portion 2la and said quartz glass lower
portion 21b of the quartz glass support member are made
integral.
wWith said reflection plate 20, the carbonaceous
reflection plate 22 covered in said quartz glass support
member 21 provides protection against the production of
dust, corpuscles, particles, or the like as well as
providing sufficient corrosion resistance.
It is to be noted here that sald reflection plate for
semiconductor heat treatment are wused in the reactor
- environment under a temperature of 200 to 12002C
For this reason, a technical problem still remains
that said carbonaceous reflection plate reacts with the
ambient gas within the interior gpace defined by the
countersunk seat 2lc (recess) for the reflection plate or
with the gquartz glass to result 1in foreign material
adsorption as a result of such reaction therewithin.'
Furthermore, the reaction gas produced by the
carbonaceous reflection plate or the quartz glass cause a
rise of local gas pregsure between the carbonaceous

reflection plate and the guartz glass body 1in contact

therewith with the result that said quartz glass body tends




2 10 January 2005 to crack or deform Furthernore, it is, to be noted that
said quartz glass reflection plate 22 i s accommvodat ed 5% QP?ﬁu%q. gl ass
| ower portion 21b having a countersunk seat 21c (recess) before the quartz
gl ass upper portion 2la is placed thereon so as to cover the countersunk
seat 21c (recess), the weight of said quartz gl ass upper portion 2la being
applied thereonto at a tenperature of as high as 1,2002C or nore to be
subjected to the fusion treatnment. At this tine, there is a |likelihood that
the intéPspEers °§asebP&Buced by noisture adsorbed on the carbonaceous
reflection plapgrcheshdial 98s;0" g gasnb eaheha§p§§§ddsaaﬁﬁg §yathe
countersunk seat 21c (recess) for the reflection plate " can expand while
the quar refdgkeassobodylatdef2i ng tdecgealidatspace candexpand;z delasms or
fracture, SUVMARY CF TﬂgglNgENTICN The grgsent i nventi ha? been Fade to
sol ve t heMbore Sl ofbd PEIRRTCA FPBBIERTUNE PE&tol ot (FECEE) provi de
a refl ecbiegnrpl ahe HoarsenytapdughbperhpattiogabiBnis Whhehdi sheeshstant to
cracks or deformations by controlling the production the adsorption of
forei gn At et? alt® afVERe thR odeeEiter sk egedt ord lgasd¥ecmgst herthet is
anot her ki [ L0 [ . et . Jran ing a
or | oot i gk 3ty o BREL R p8e wBRRY PE-PAOE S0 BB AR

obt ai ni ngheaehingh ptesi seoperefheet obnapl highfas sehdeoddoctvordead
treatnmeni plate w thout Lnfluence at the tinme of production from
nnisture£§d§§%B§§%8a Eﬂegﬁéf%Bﬁ%?%ntﬁFﬁF%?ntresidual gases, or any
atnosphere W thin thesaceomapdaihere Space.a The kefiliedd onplat ecfor

sem conduct or heat treatnent .
interspatial gas produced by moisture adsorbed on the

carbonaceous reflection plate, residual gas or a gas in the
space defined by the countersunk seat 21c¢ (recess) for the
reflection plate can expand while the quartz glass body

defining the sealed space can expand, deform or fracture.

SUMMARY OF THE INVENTION

The present invention has been made to solve the
above mentioned technical problem and its object i1s to
provide a reflection plate for semiconductor heat treatment
which is resistant to cracks or deformations by controlling
the production the adsorption of foreign materials and the
production of reaction gases.

Further, it 1is another object of the invention to
provide a method of manufacturing a reflection plate for
semiconductor heat treatment which is capable of obtaining
a high precision reflection plate for semiconductor heat
treatment plate without any influence at the time of
production from moisture adsorbed on the reflection plate,
residual gases, or any atmosphere within the accommodation
space.

The reflection plate for semiconductor heat treatment




3 10 January 2005 according to the present invention nﬂqF 0 solv 0556
above nentioned technical problens is characterized inm—c ﬁﬁ?ﬁ§?hg

di sk-shaped or ring-shaped plate of optically transm ssible material; and
a plate of inorganic material hernetically enclosed in said disk-shaped or
ri ng-shaped plate, said plate of inorganic material having at |east one
surface in contact with said plate of optically transm ssible material,

said at |east one surface having a surface roughness of Ra 0.1 to 10.0 pm
sai d at PESSFIoRE t@uFP&c@*ﬁéﬁn%g3@?6%0@é”¥é$%¥%‘%he?%ﬁ?ﬁ e surface

roughnesgeati8akd Phahfieh1 HPGHYBRL Ci FBLREL AL KLPLiN; GOBLAGE; W Ad said
optically transmssible material is kept at Ra 0.1 to 10.0 am 1t is
possi bl eat o fdéskrahapefle react i phngsshapedul tpbiiteontatt detivehlsaid

. pl I . Furth b f ed | f f th
Dl at e of CFROPUEAFERR! BPFaP Lotho ThbaT DoRpEr Ature FIGE TS e

reacti onhgagepi 0dutli ahdIIMRENLHhefilat 81 Fk-shavegariC PRhrdéidpand t he
plate of optically transmssible material such that the |ocal gas pressure
ri se duePt8tenesasdi BlekacPfohnghgant odiviebinl shaebng athebeda st ;P2 ent

cracks ip,pE deforymti f id te of: optigall ansui ssi materia
fronlbeiﬁa tg ?ngjgﬁacgan%ﬁcﬁg pWE grrégiﬁgrekﬁﬁgfybokﬁ th%g%?%%%ﬁ%f
opti cal | yransmhsailbiebhetarteli akaaddathé eplat eongf sunndfaganilawni|tera al  are

ring-shaged while thgngroov s _for pl ate of, _inorganic materia

din_th
are i ncl BOTAACGr GOVEEPEPReETl Poafd T dontitiioutRy SPShd g F1Hm TR | nner
peripher¥u£9ab@eha@ﬂﬁ§rgfgéﬁ@gefarﬁ@@r@ﬁéréﬂﬂkthis way, since the grooves

are formed in the plate of inorganic material extending linearly and

Since the surface roughness of said plate “of
inorganic material kept in contact with said optically
transmissible material is kept at Ra 0.1 to 10.0 um, it is
possible to restrain the reaction as a result of contact
between gaid plate and plate.

Further, because of grooves formed in one surface of
the plate of inorganic material, the local temperature rise
due to the reaction gas production between the plate of
inorganic material and the plate of optically transmissible
material such that the local gas pressure rise due to the
said reaction gas production is restrained to prevent
cracks 1in or deformation of said plate of optically
transmissible material from being taking place.

It i1s preferred here that both the plate of optically
transmissible material and the plate of inorganic material
are ring-shaped while the grooves formed in the plate of
inorganic material are including grooves linearly and
continuously extending from the inner periphery to the
outer periphery thereof.

In this way, since the grooves are formed in the
plate of inorganic material extending 1linearly and

continuously from the inner periphery to the outer




continuously fromthe inner periphery to the outer 4 10 January 2005
periphery, the local gas pressure rise due to the prodictidomadty <0
reaction gas, the cracks in and deformation of the plate of optically
transm ssible material is restrained. Particularly, since the grooves
extend fromthe inner periphery to the outer periphery, the reaction gas
is vented in the direction of inner and outer periphery to assure that

the local gas pressure rise is restrained to prevent the production of
- cracks | REARBLERE: deffPematiitlof J3he Prafeube optF€al I3t r ditsnis’$ bl e

naterialprggﬁhgggn sb@cesgq%=p&@%%tg%nppE%ﬁQL[%gﬁga%?géﬁg;ﬂfh r%ﬁgrial and

the plate of inorganic nmaterial are both™dis aped, is preferable
t hat thedgfoowesibormed i nchde pphbee off | norigardlcl ynat eraasmbxs Bnlds
linearly_and .c?ntinuou§l .frgmone outer periphery to another outer
peripher?agﬁﬁbg'téssﬁﬁﬁ B%éngater periphery. In this way, the plate of

optically transgisséblgrivpteined emd dheopbat 8x0énd NOFEANEKe MBS al may
be di sk- shaped such that the |ocal gas pressure rise due to the
product i BRT&PhsaYd Feadtionoyssri seeespharvied Hie | FepkEiovaseadf shid plate

of 1 norgani t.eri bej. ri.ng- shap it h u :
: productigghg?agﬁggkgﬁFn%%n Cgﬁg% &2?0?%%?¥Lﬁﬂ%% §%F§§pk%FgB%%r§BﬁF%ally
transm sssblhiee mhker itdie | $ocedt pasnetedauntdhi sigasés iMtestxaimelderted t hat

t he grooves forne in the plate _of ingrganic terial is extendin
centralIQIeYﬁ%FeBgesHEﬁdFﬁﬁgoPthl5E§F as ™ lﬁ%?(éﬁ#QQWQRF%ﬂ ced
therein taergshtai pedopoiEg81yat FahdiRi P8 OSUEhOReOfaLr acks in and the
deformation of the plate of optically transm ssible material.

' Further, since the plate of optically transmissible
material and the plate of inorganic material are both disk-
gshaped, it is preferable that the grooves formed in the
plate of inorganic material extends linearly and
continuously from one outer periphery to another outer
periphery opposite said one outer periphery.

In this way, the plate of optically transmissible
material and the plate of inorganic material may be disk-
shaped such that the localwgas pressure rise due to the
production of said reaction gas 1is restrained as in the
case of said plate of inorganic material being ring-shaped
with the result that the production of cracks in and the
deformation of sald plate of optically transmissible
material is restrained.

In this case, it is preferred that the grooves formed

in the plate of inorganic material is extending centrally
thereof such that the leocal gas pressure centrally produced
therein is restrained to restrain the production of cracks
in and the deformation of the plate of optically
transmigsible material.

Further, it is preferable that one or a plurality of

grooves 1s concentrically formed in said plate of inorganic




Further, it is preferable that one or a plurality of oves iS
concentrically formed in said plate of inorganic 5 10 %gﬂ0§?@”%ﬁXH¥005

material. in this way, since one or a plurality of grooves are
concentrically formed in the plate of inorganic material, the reaction gas
can be vented in the circunferential direction such that the |ocal air
pressure rise is prevented to preferably restrain the formation of cracks
in and the deformation of the plate of optically transmssible nmaterial.
It is pr@Pé&erddlt-hat the surface of said plate is substantially equally

di vi ded by thelﬂr% v §S wfa !n%q | rél %@f-ed.orpleﬁt @Eaiiﬂ%{ gc?f'i §r5@\t?§§' ere I nthis
way, since the surface of said plate is substantially divided by said
grooves, ciohdentassaldd tiatmed hien | thal pdketeprees sit@rgarsiec ahatbeiplate for

the nost part is controlled to yestrain the producti on of cracks |jn and
the def of&ti BR2GFPHe st &3¢ %Sti%%?? tr sﬁ?@%iSFﬁcuﬁﬁ?E?FﬁFaiFurther,

it is prefieicedchhatsuldhe Riate afhd Norgani ¢ af@t 5t dlsise herngti cakly
enclosed within the plate of optically transm ssible material, which has
an insi dereyeasedr 60 predayebdvdosatreoirobheofproatiensofj arasks way, since

t he insi pressur i a tigally. sm.ssibl e ial is
reduced d50ncFs Sootiatrol Brace Prafl BEoerhiteilo LEB N ARREY,
t enper at ma¢eriedcti on of said plate of optically transm ssible materi al

and the plate of inor anicgg;%erial within the inside space_ of said plate

of inorganic mteri%lPaRte phate dte spriear v ransti &iddi%e Haterial .
Further, stherreduaed,i pghde1pr 8ssvh8aasSUERS §Pdbves formed in said

plate of inorganic material.

In this way, since the surface of said plate 1is
substantially divided by said grooves, it 1is assured that
the local air pressure rise at the plate for the most part
is controlled to restrain the production of cracks in and
the deformation of the plate of optically transmissible
material.

Further, it is preferred that the plate of inorganic
material 1s hermetically enclosed within the plate of
optically transmigsible material, which has an 1inside
pressure is reduced down to 200 torr or less.

In this way, since the inside pressure of said plate
¢f optically transmissible material is reduced down to 200
torr or less, it is possible to restrain a high temperature
reaction of said plate of optically transmissible material
and the plate of inorganic material within the inside space
of said plate of inorganic material and said plate of
optically transmisgssible material.

Further, the reduced inside pressure assures that
said optically transmissible material hermetically
enclosing the plate of inorganic material is free from any

expansion deformation. and damage thereto.




said optically transm ssible material hermetically ﬁ|0§l % theﬁ@ gte of
inorganic material is free fromany expansion deforma Yo *RHG Tda 8
thereto. 6 10 January 2005 Further, it is possible to effectively discharge
noi sture adsorbed on the plate of inorganic plate, the residual gas
therein, the anbient gas within the inside thereof due to said structure
incorporated during the manufacturing process of the plate of inorganic
material. Further, it is preferable that said plate of inorganic materi al
i's bored with BURBRET| n the if r @assgmbls tphl@ﬁﬁ@§§lVﬁéYeo@lﬁ€h®I@%S|t|on
where th S N, |_at nter o] Th ol e
bored i nﬁf)%geg?érgecét(?%n 0 c!lt hi cﬁ%@%g Egitaq;aé Bgm ﬁ?%rn ef e the gr ogl\l/%s

i nter sectreeadhafbt hers ftlhered)ns tiee aambient heyeaf f ®tthie djkmchﬁmgﬁd@f t he

anbi ent g ses éhln the insjde of the plate of |nor%§n|c mat erj al

i ncl udi nGRABESE ur 818dsH? beift ight & THE P&t e INCREPPESGHal AUGLEEs BRet he
anbi ent gasagawthibiAgt ﬁ@obe§sdsf0£hé %ﬂaeéa&f 1 RbroRh1 EahhYet{ANSM Ssi bl e
material. Further, it 1s preferab at said hole is provided centrally
of the plate oFurﬁ@¢§an|@tnaﬂeila@reeranaotébathaﬁauﬁe iMsitae s@éce
centrall er_s e_l r side in.the late
optlcall¥n8?%§ﬁ§§1%ég Eg%a erbg e?s ﬁ%@t s@mg%p%lbfh t%l%?%gsﬁn

di ff erenthatkndssdeserebedat natbesiof egovhgre sehe Pressas efoshéd erenti al

~can be mninzed at the tine of production and use if the plate of
i nor gani 2kt BLREF F%t%ﬁﬁ??él??cﬁo?ﬁ%%r with a hole therein to prevent the

formation of sphd Bbate pdfedPihcally hisgspiss! W eRickh8Ls Li the total
| engt hs of the grooves forned
position where the grooves 1ntersect each other functions

to assure the effective discharge of the amblent gases

within the ingide of the plate of inorganic material

including moisture adsorbed onto the plate, the residual

gases or the ambient gases within the ingide of said plate

of optically transmissible material.
Further, it is preferable that said hole isg provided
centrally of the plate of inorganic material.

It is noted that the inside space centrally between

" the upper side and the lower side in the plate of optically
transmissible material is most susceptible to pressure
differential.

Ags described in the foregoing, said pressure
differential can be minimized at the time of production and
use if the plate of inorganic material is centrally formed
with a hole therein to prevent the formation of said plate
‘of optically transmissible material.

If the total lengths of the grooves formed in the
plate of inorganic material is less than one time the outer
periphery of the plate, the local pressure rise can be a
- cause of deformation thereof and cracks therein whereas if

it exceeds 10 time, deficiency of 1its strength and



plate of inorganic material is less than one tinme the qute per i ry of
the plate, the local pressure rise can be a cause of gg*d%ﬁﬁ@ﬁghggﬁ r eof
and cracks therein whereas if it exceeds 10 tine, deficiency of its
strength and 7 10 January 2005 decreased reflection performance can result.
Therefore, it is preferable that the total groove length is 1 to 10 tines
.the outer periphery of said plate. Further, the nethod of manufacturing
the reflection plate for sem conductor heat treatnment practice in order to
sol ve t hdegkgdeeferefdretipachrréarnpnedl ean coaprites Tﬁ@reéw@s bl
preparinggsa Eb%ékaghé.t EngEMREL %tggt{;]‘?{%b% 1&£§§§”1§5 bl Rtefpal wth a
recess for accormodating a plate o nor gani ¢ erial havinhg a surface
fornmed wchbk ogreovperiphemyngfasgad peatein the floor of said recess;
accommodat i ng sai d glate of inqgrganic material in sai recess such that

d
sai d surface fBrREEST t kPG SWVEWT sOF nMagBAREER T Eh TR FPBLFCEIORaI d
recess bgfigre ¢8¥eEbRg-8ARActhBCRESE DY r BRBNSHOf pAa SELO8T: BIDEL Of o
optically transm ssible material; discharging anbient gases within the
recess bgohwug dhet bgeas ventiwhéfetehbnficast pplodlem momerisasd the second
pl ate ne r_are_subjected to fusi.on, treatnment to each_other. at
P enpor at DFEPS So0METThY orfbr L ikE cPOarRg. TaPiefac oot SR Y ne
fusion treatmestibIbe meftfeadidlventiiischanga:«ly | grt he dgmamdcactivg ng

process of noisture adsorbed onto the plate of inorganic material, the
residualpﬁégﬁsPﬁrﬁﬁ%ﬁﬁﬁ%ﬁﬁ gasermgi déaied pt afBrbficepthraiady with

transm sgiBhgeant Ll nhhapkgat ovbALS inmad agt Yot ngemethod Assiues the

provision of the refleCtion plate for sem conductor heat treatnment of high
preci si oaccommodating said plate of inorganic material in said

recess such that said surface formed with grooves is in

contact with the floor of said recess before covering said
recess by means of a sgsecond member of optically
. transmissible material; discharging ambient gases within
the recess by way of the gas wvent while the first plate
member and the second plate member are subjected to fusion
treatment to each other at a temperature of 1200 2C or
higher; and closing said gas vent after the fusion

treatment.

The effective discharge during the manufacturing
process of moisture adsorbed onto the plate of inorganic
material, the residual gases, the ambient gas inside the
plate of optically transmissible material thanks to this
manufacturing method asgssures the provision o¢f the
reflection plate for semiconductor heat treatment of high
precision.

The reflection plate for semiconductor heat treatment
according to the present invention made to solve the above
‘technical problem is characterized in comprising a disk-
shaped or ring-shaped plate of optically transmissible

material; and a plate of inorganic material hermetically



The reflection plate for sem conductor heat treatnent :ﬁ§9£§ﬁﬂé¥&tébég“a
present invention nmade to sol ve the above technical problemis
characterized in conprising a disk- shaped or ring-shaped plate of
optically transmssible nmaterial; and a plate of inorganic materi al
hernmetically 8 10 January 2005 encl osed in said di sk-shaped or ring-shaped
plate, said plate of inorganic material having at | east one surface in
contact with said plate of optically transmssible material, said at |east
one surf &E€IREFINgIA S@iCacetskovlofineds o§f Rang-shepedordanq. sap#dat | east
one surf ha t i i I Lth_grooves
forned | BBrY ShorTsRe RS AR O SO G B el T lure
mat er i al ciomtacant acttlni t baddi d plate obli nongaini«l Iyat etrahsmissiblepossi bl e
to restrain the.reactiqgn gge o the contact _ between,the glate nd plate as
p

in the cA85SEf3tef| BEtFon?t pl B orP N miot@TE o OHdRE t PeatWBRECSS

ment i onegtou@hhbes ©0ar e@0iNA. A ®o resphd, ddies pLodigeidon.of adspsplion of
foreign materials onto the inner surface of the optically transm ssible
‘mat er i al RavRBIpEERATESOoACBMefebberOhngases can be restrained. Further, the

formati on of grgo [ ne f 0 pkat f.optical
transm ssi bl e %%tgg;glaﬁgrpgigééﬁgggi%r?%gg?otgfﬁgﬁrl%r% su?%g?i%%e
acconpangurgatkeogasheppdduet bonobei neeiyt heapbal es bl énesgani €1 naderi al

and the plate_ of og%icallg transm ssi bl e naterial because there are
grooves FAPSAE suYthte DR EhP IR e Wt SpOTGRNYF TREREAPSsI bie neterial .

As a resgbkgsipnackeoi n-andra el ammt .o of; drhe plat e,0f Lt 8&11%6\%%

transm ssible material are restrained. It is to be noted that both the

pl at e of bepweesnl lojpe plate and plate as in the case of reflection
plate for semiconductor heat treatment as mentioned in the
foregoing. As a result, the production of adsorption of

foreign materials onto the inner surface of the optically

transmissible material, the production of reaction gases

can be restrained.
Further, the formation of grooves in one surface of
- the plate of optically transmissible material helps
restrain the local air pressure rise accompanying the gas
production between the plate of jnorganic material and the
plate of optically transmissible material because there are
grooves 1in one surface of the plate of optically
transmissible material. As a result, cracks in and

deformation of the plate of optically transmissible

material are restrained.
It is to be noted that both the plate of optically
- transmissible material and the plate of inorganic material
are ring-shaped, in which there is provided fusion surfaces
- in the inner periphery and the outer periphery of the plate
of optically transmigsible material and it is preferable
that said grooves formed in said plates include grooves

éxtending linearly and continuously to said fusion surface



transm ssible material and the plate of inorganic material
ri ng-shaped, in which there is provided fusion surfaceslgaiJr‘le1 q‘.{?gryi nzr%)r5
periphery and the outer periphery of the plate of optically transm ssible
material and it is preferable that said grooves fornmed in said plates

i nclude grooves extending linearly and continuously to said fusion surface
9 10 January 2005 at the inner and outer peripheries. Further, it is
preferable that both the plate of _optically transm ssible material and the
pl at e ofaFnGP&aﬁpgernﬁﬁérPHFe§r€e6F§ﬁ9§h§Eed, in which there is provided a

fusion surfacer{pchAg, 1 NNEr jRENLPOLLY- BN thE OULEEH Q%FQDPEQEleoﬁhe plate
of optically transmssible matertal and it 1s preferable at the grooves
f or med i ppsaicdlplvateanextiendblensatbyiahdagdnthauplsty 6f oimohgafiiisi on

surface in, one,outer periphery to the fuysion rface of another. outer
peripher?a5858?%téa§%i%lékgsgﬁﬁgﬁ’pe+?pﬁgp§{ IEH?E?S'V%yPrPHé Geaf air
pressurefiksenaceampanyi Nngn t BBepr ogdueti opepipsald r&agt i ohe gasutsr

restrai ned because the grooves formed in the plate of optically,
transm sEEbREheryt Ot dhcertlat@® |9thepticahly comisotsiyle ronteheal usi on

surface ghaone LANY-dehRier e thi fd;;do%é%éﬁr?eea of, anpy ';ﬁ?ia@égt er
periphery. "As 'a result, thé local air ressure rise acconpanyi ng the
product i ertehdsaideneadgt 804 cgasesuossiegsiran nelde t busomt rokr fdee ctracks in

and the deformations.of the plate of aptically transm ssible mterial is
restrai n88® BRMEE BESER 9¥VCN%CﬁE*HéHﬁ%§Wr@&?%%%f o | LM RPYE®W of one

enbodi Mepkrophkhe opgbhecti 98idl ghe bQfesepiepmeicor heat treatnment in
plan view according to the present invention;, Fig. 2 is a sectional view
of Fig. 1 takehlaFehny wae, the local air pressure rise accompanying
the production of said reaction gas 1is restrained because
the grooves formed in the plate of optically transmissible
material extend linearly and continucusly from the fusion
surface of one inner periphery to the fusion surface of
another outer periphery. As a result, the local air
pressure rise accompanying the production of said reaction
gases is restrained to control the cracks in and the

deformations of the plate of optically transmissible

material is restrained.

BRIEY¥ DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of one embodiment of the
reflection plate for semiconductor heat treatment in plan
view according to the present invention;

Fig. 2 is a sectional view of Fig. 1 taken along the
line I-I;

Fig. 3 is a plan view showing the grooved surface of
the plate of inorganic material shown in Fig. 1;

Fig. 4 1is a sectional view for explaining the
manufacturing method of the reflection plate for

semiconductor heat treatment:;
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line I-1; Fig. 3 is a plan view showi ng the grooved surface of t | ate
of inorganic material shown in Fig. 1; Fig. 4 is a sect]icgh]%n J‘”r-}(/vr}feD

expl aining the nmanufacturing nmethod of the reflection plate for

sem conduct or heat treatnent; 10 10 January 2005 Fig. 5A and Fig. 5B are
pl an views showi ng nodifications of grooves fornmed in the plate of
inorganic material, in which Fig. 5A depicts the one nodification
provided with only con-centric grooves whereas Fig. 5B depicts another
nodi fication pFoygidedaw tamdi n€ag.gr Govesardc g)l*aandiv@vfs orrshhwiilgmer

peri pher nd.out er er| pher t hereof ; Ian vi ew of

nodi f i c.a%ioglﬁ%ﬁpg‘\ﬁ?ilajél %%‘T SR ﬁgt ﬁg‘ plpét Sf°F nbpaﬁﬁ‘?@lﬁat erial;
Fig. 7 ismageplian,viaw Qﬁ@bﬁt ifgy a pRdiddiaidontrE ths Rbateiehtiperganic
material; Fig.. 8 is a sectional view of a reflection plate for

seni cond@@@@*ﬁ-dﬁ@atwﬁ%atm SeBOFENRGiCo FHeOTRS orvhgneasandibi-g.5® is a

sectionalgg oﬁ?ffélra'xﬁﬁ t?fc?rg }:b\%‘dgﬁt t\)ﬁqhof trbeeaf e&l:%@%%%n pl at e

for sem co (J:l F eat trea rre accordi ng he prior art | PTI ON
OF THE PBEFERREDdEM@O]MI\I‘I’ﬂ:ISe Henetrnaktréphetriye aref | @cteonpptbbrefpr

sem conduct or heat treatnment according to the present invention and the
met hod of“f&RGFact uring said reflection plate for semi conductor heat

treatment willzbg, egpié’-'&'e]gléi\ht@leﬁre&?rénlﬁ@diPlgéglor:.lc bhsoUaBa R gen 4. As
shown in Fig. 1, the reflection plate 1 for sem conductor heat treatnent

is Conpoggaegfbgrpﬂa@@ phefplate of inorganic materlal

Fig. 7 is a plan view depicting a modification of the
plate of inorganic material;

Fig. 8 ig a sectional view of a reflection plate for
gsemiconductor heat treatment according to the prior art:
and

Fig. 9 1s a sgectional view for explaining a

production method of the reflection plate for semiconductor

heat treatment according to the prior art.

DESCRIPTION OF THE PREFERRED EMBODIMENTLS

Hereinafter, the reflection plate for semiconductor
heat treatment according to the present invention and the
method of manufacturing said reflection plate for
semiconductor heat treatment will be explained with
reference to Fig. 1 through Fig. 4.

As shown in Fig. 1, the reflection plate 1 for
semiconductor heat treatment is composed of a plate 2 of
inorganic material, said plate 2 having at least one glossy
side having a reflection ratio of 30% or a mirror surface
having a reflection ratio of 80% or more in the 1light
having a wave length of 500 through 2000 nm; and a plate 3
of optically transmigsible gealing said plate 2

therewithin.
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inorganic material, said plate 2 having at | east one glgssy side ing a
reflgction ratio of 30%or a mirror surface having a ref I"éOEESH ?5?%0 of
80% or nore in the light having a wave | ength of 500 through 2000 nm and
a plate 3 of optically transm ssible sealing said plate 2 therewithin. 11
10  January 2005 For such plate 2 of inorganic material, ceramc materials
i ncluding carbon, SIC, TiNor the like, or netallic materials including
Au, Pt or the like nmay be wused; in view of heat resistance, purity

requi renent andorcostcherflatance, dtheimelriopnaxpansicbiréagr apbetamis

particul ar referable. _.The surface raq ness. . of the _side.2a of the plate
D e, P EERRRSEn EoRRraiTe) SRR, Loty il gy ahs S ERe R8P g
10. 0 gm mkBallhis wWatesidice thelsdihaceny oughness ehet heigd daay2anef the

plate 2 is in the range of Ra 0.1 to 10.0 ,u m the side 2a of the plate 2
i s not i HSEEApli&t eVEIHt 8t KRdth rendShRate 3PeFisy rsptiramgnt and
transm ssible erL Al er ef if nefl ect| . ate f
senicond%%?%r E@%t ?re%?%%ht iégéhgé?ﬁ 'thfﬁb%%gl%gghicgﬁgggég% hég react or
at a tenperafonganly2pfefbrahbigh. 1200 C, it is possible to control the

reaction between sai late 3,and th |l ate 2.such that the production of
foreign nateriﬁ?% EHHQ?Eﬁ GEHEPRESESN 9 %#E%C?+%% 8338 e Qiéﬁg ned.

Parti cul aeh¥, oW tRoRaahess raftarri@i1l iMNcdate Gonplet esaicPPante canigesult to
initiate reaction whereas, with Ra being nore than 10.0 /..gym protruding

portionsRanOthetoi tPe@uiakity. It is to be noted that said surface
roughness Ra ' Pn3his way, since the surface roughness of the side

2a of the plate 2 ig in the range of Ra 0.1 to 10.0 um,
the side 2a of the plate 2 is not in complete contact with
the plate 3 of said optically transmissible material.

Therefore, aeven if the reflection plate for
semiconductor heat treatment is used within the
semiconductor heat reactor at a temperature of 200 through
1200 =2¢C, it is possible to control the reaction between
said plate 3 and the plate 2 such that the production of
foreign materials and the generation of reaction gases are
restrained.

Particularly, with Ra less than 0.1 um, the complete
contact can result to initiate reaction whereas, with Ra
being more than 10.0 um, protruding portions in the
irregularity.

It is to be noted that said surface roughness Ra is a
arithmetic mean roughness defined by JIS B0601-1994, which

"was measured by means of an ordinary surface roughness
measuring instrument (such as Mitutoyo make SURFTEST SJ-
201) under a set condition of the cutoff value = 0.8 mm and
the number of sections = 5 (measured length=4 mm).

Further, it is to be noted that the plate 2 of

inorganic material and the plate 3 of optically
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arithnmetic nmean roughness defined by JI'S B0601-1994, which was asured by
means of an ordinary surface roughness measuring inst rédmdREUeLYc OzQLsé’
Mt ut oyo nake SURFTEST SJ- 201) under a set condition of the cutoff value =
0.8 mm and the nunber of sections =5 (measured length=4 mm. Further, it
is to be noted that the plate 2 of inorganic material and the plate .3 of
optically 12 10 January 2005 transm ssible nmaterial are each in the form of
aring. Further, the side 2a. of said plate 2 is formed with a plurality
of |ineatrgneomuesibtecontieniialishyeezbehdingtheofiormhefi aneingeri phery to
the outer periphery with predetermped intervals, |In Fig. 3, eight grooves
2c are formedPPﬁﬁﬁﬁFn W?hsb‘gﬁuf%ro i SPANCREALE %SBS.EGFﬂ‘Begi‘ﬂJet a®of said
plate 2 psubanieqd wrt h ithiee geRREENId Gl OOVESuLE, 3 hdal® £eohs bored
through said plate 2 in the direction of thickness at a position where
one of s&h@ groewes 20sHigNERY on&oof Bagd grom®ies Reripberier ,witke ot her
side 2b i ; s mrror- surfaced, wth,the thus mJyror. surfaced
si de 2b,8§fteaf%ggr§%§%§bﬁgtt%gv é\%é eif e%l he30f S ihg FGES Fa %Cnaaji% of
better qiakinky. tNextint hethl ahguBarades0hnopsi 6al 45 transmissible naterial
will be explained. Said %ate 3 nmade of optically transm ssible materi al

e

i s conposed of TR&i #iWSpefa plodt eSpbtt PRTSa of 1§ glRFRed #lads FiFRLas shown

in Fig. 4,apdnark BWer-oBhAake JROTdHP 3Ro18f 28 quadzA-d agerdidiy s s8hd | over
plate portion 3b having the recess 3c to accommobdate the plate 2 of a

‘i norgani plaheat érilal ther@irectsaind gliathzchhass apper gisttelgorwhene 3a and
sai d quar}lz 8Ifass.l ower ‘[ﬁ)l atg portion 3b beipg s&lb&ect ed té)dfusi on

treat men? ?O |ﬁ?58r gFP8 r_es C Crosses one o sSal rooves .

Further, the other side 2b of said plate 2 is mirror-

surfaced. With the thus mirror surfaced side 2b, it 1s

possible to have elither one of said sides 2a and 2b of
better quality.

Next, the plate 3 made of optically transmissible
material will be explained,

Said plate 3 made of optically transmissible material
is composed of sald upper plate portion 3a of a quartz
glass ring as shown in Fig. 4 and a lower plate porition 3b
0of a quartz glass ring, said lower plate portion 3b having
the recess 3¢ to accommodate the plate 2 of a inorganic

material therein, said quartz glass upper plate portion 3a

and said gquartz glass lower plate portion 3b Dbeing
subjected to fusion treatment for integration.

Further, said quartz glass lower plate portion 3b is
formed with a gas vent 3d therein, said quartz glass lower
plate portion 3b being further formed of a quartz glass gas
exhaust pipe 3e at an outside of said quartz glass plate 3b
in communication with said gas wvent 3d.

Said gas exhaust pipe 3e 1s adapted to discharge
moisture adsorbed onto the plate 2 of inorganic material,

residual gases and ambient gases within the recess 3¢ (an

13




Further, said quartz glass |lower plate portion 3b is forned with as
vent 3d therein, said quartz glass |ower plate portiorn%3 QﬂH%ﬁyf%Wﬁ%er

formed of a quartz glass gas exhaust pipe 3e at an outside of said quartz
glass plate 3b in comunication with said gas vent 3d. Said gas exhaust

pi pe 3e is adapted to discharge npisture adsorbed onto the plate 2 of
inorganic material, residual gases and anbi ent gases within the recess 3c
(an 13 10 January 2005 inside space) to produce a reduced pressure (down to
200 Cor ninerideeszjaceai tth pppedheeng ctedeckdf beessuch didsehartge. 2dhe

menbers co osing the plate 3.0of o ticallé éransnissible material referred
to as qu&PF §Fras§=Sher EPhbePoPE .ﬁngec} E?_C%Etﬁftﬁu%ﬁ %b??%%fg?'

transm ssible @hdm RampbPsa ¥o@M¥ELLAY OtnBUrbiyreheat of eshstapger@and

wor kabi l'ity, however, quartz glass is nost Ppreferable. As in the

f or egoi ngrankaisefibdet i grtpnitad 1 refersedi comducadr liv@r tizr cah®d®t i s

manuf act ured.b acconmmdating the plate 2 of i.ngrganic material.-wth the
si de 2a ﬁgFég%egSFﬁg iﬁagbntgéﬁ vwééﬁi%ﬁ§QI(xW£E§ t het re%%%%c%%ﬂQn sai d
quart z gkaasshowerdbpkatsl poiid on 3bnand vsehpethtngpf heuguakt z lgéass upper
pl ate portign 3a and the uartz glass |lower portion 3b to fusion treatnent
for int&§FaBtERCS A% oF B iHotiel tRaveYde | AYpEBZoPlARE edBRET 3c with
t he plat?rgfggggqudated therein is set to a reduced pressure (down to 200
torr or Tess). Therefore, even if used in the intra-reactor atnosphere of
200 to 1200C, 3ai dipl atbe f drregonsgt o thentreiladdcti oplbseween e d pl ate
3 and said glatg 2.t0 'ni@jze t he $roduction of for &&& na%grig%s and
reactionse8 §88936E tse & s ur 15 qﬁﬁghnes§sof T AEE“2a ofY

accommodating the plate 2 of inorganic material with the
side 2a thereof being in contact with the floor of the

recess 3¢ in sald quartz glass lower plate portion 3b and

subjecting the quartz glass upper plate portion 3a and the
quartz glass lower portion 3b to fusion treatment £for
integration. It is to be noted that the inside of the
recess 3¢ with the plate 2 accommodated therein is set to a

reduced pressure (down to 200 torr or less).

Therefore, evern if used in the intra-reactor
atmosphere of 200 to 1200:C, said plate functions to
control reaction between said plate 3 and sald plate 2 to
minimize the production of foreign materials and reaction
gases because the surface roughness of the surface 2a of
the plate 2 is Ra 0.1 to 10.0 um.

Further, the reaction gases are vented in radial
(inwardly or outwardly) and circumferential directions to
restrain a local air pressure rise accompanying the
reaction gas production because the plate 2 of inorganic
material 1s formed with the linear grooves 2c¢ extending
from the inner periphery to the outer periphery and a
plurality of concentric grooves 2d. As a resgult, the

Formation of cracks in or the deformation of the plate of

14




the plate 2 is Ra 0.1 to 10.0 Mn Further, the reaction sgs are %ﬁgged in
radial (inwardly or outwardly) and C|rcunferent|al dlréct|§ﬁ§aﬁg' train
a local air pressure rise acconpanying the reaction gas production because
the plate 2 of inorganic material is formed with the |linear grooves 2c
extending fromthe inner periphery to the outer periphery and a plurality
of concentric grooves 2d. As a result, the formation of cracks in or the
deformation of the plate of 14 10 January 2005 optlcaIIy transm ssi bl e

nat eri al oP§ifastyathedsnigpibée, neherprbshurecs irakheednsi de space of said
plate 3 of opt tr m ri [ ce torr
such that a h|5ﬁ§%%%%ér§?%%é5$%%% ¥%ﬁﬁ etgg%ninfﬁgwe %?Q@%ﬂg |ﬁ%ggan|c

mat er i al paadet Beopl apeiB8ably Opansmieslblanmatssi@&elmawedmaédam@wn

controlled 12Even if a action g s hould be roduced theh@éate 3 of

re
optical | ¥ IndiArsi B bRt i Wt or mi ng
or beingtda eFlQrtbﬁr,lﬂcg‘ﬁg@rﬁét%C&%ﬂf 1t hsnaolaa@eptz%rt%d Bn ghe
direction of thickness through the plate 2 of inorganic material can
prevent théiphale Brensppesthleymaransad sairdl eonprebledl fEoen def oF ni ng

ot herwi se _frompr ur |ffere S above- and_b sald
plate 2 oFaC?n8ﬁg§%%cS%§Pgrla é%é?#%% arpﬁ gﬁg%ﬁo% e‘%?oﬁ?é t he
positi ontmlaaembbﬁbgeoom&mamt elisect;s:ékamd)ovesoﬁd sxicdnd hag, t he
deformation of . the plate 3 due to_pressure differential in the spaces
above an@eS@F@%PQh%rpb%%%g2d6Wa9?ﬂorganlc material is prevented even at the

Ctime of  manufagtupdRg aRd us8sdexle dhecAEt %%QeszémBHEéet Yri ng,d he
reflection plate for sem conductor heat treatnment wll be explained

direction of thicknegss through the plate 2 of inorganic

material can prevent the plate 3 of optically transmissible

-material from deforming otherwise from pressure
differential in the gpace above and below said plate 2 of
inorganic material. ©Particularly, the hole 2e provided at
the position where the grooves 2¢ intersects the grooves 2d
such that the deformation of the plate 3 due to pressure
differential in the spaces above and below the plate 2 of
inorganic material 1s prevented even at the time of
manufacturing and use.

Next, the method of manufacturing the reflection
plate for semiconductor heat treatment will be explained
with reference to Fig. 4.

First, the gquartz glass lower plate portion 3b of
optically transmissible material is formed with a
countersunk seat 3¢ to accommodate the plate 2 of inorganic
material and a gas vent 3d bored in the floor of said seat
3c¢. Further, the outside of said quartz glass lower plate
portion 3b is formed with a gas exhaust pipe 3e in
communication with said gas vent 3d.

Further, said plate 2 of inorganic material 1is

~processed to have a predetermined surface roughness and is
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with reference to Fig. 4. First, the quartz glass |ower, plate 3b of
optically transm ssible material is formed with a coun(gfgu 1§%E¥R%E
accomobdate the plate 2 of inorganic naterial and a gas vent 3d bored |n
the floor of said seat 3c. Further, the outside of said quartz glass | ower
plate portion 3b is formed wth a gas exhaust pipe 3e in comunication
with said gas vent 3d. Further, said plate 2 of inorganic material is
processed to have a predeternlned surface roughness and is 15 10 January
2005 forﬁ@émﬁdtwlgho§V@§V2§ afdaglogvesvesd ?ﬁeFBEﬁel¢hen t he plate 2 is

accommodat ed |@ g? ;% su g t 5ﬂé§e try%ég g
i norgani c nmaterl rou ? I'nfd con act t oor int e recess.

Ther eaf t encht Ithaltectems s3cld Qa:@yfertﬂcb hyldte Zuaft ankgaﬁic uppeer phat e

menber 3a such that said quartz gl ass .upper | ass nmenber 3a and the quartz
ol ass | oker BFAHE e SHONERETapt Fod WG hA0PBad by THeToF OSSN | o

bei ng subjheetadrel0 fid ORcLLsat %ntl@tc@véleé@eb?t e Q%uaﬂ:?@é)cgﬁ?ésé" gher.
At this tinme, ambient gases inside the recess 3c, noisture adsorbed onto

the pl at epperr asliahiml mgabes ora t#ech| ithetarea il se{narcged dhasgayupiber he gas

vent 3d s ch that . the |n5| ressur eventually educ o 200
Verr of Hials' Aot sn DML T RIS | ARE AR alSidpaot 0 200
2is seabeé wpphu@dtMauﬂeﬁeﬂéhdlhyFagmo4d|41WH&E@ b@ﬂm@céubﬁecte@ numer a

5 denotes a base and the nuneral i's a stop to restrain _a downward
anenentthfgﬁﬂannBFﬁaEmemﬁl§tn§tH@ﬁpéFaHﬁﬁﬁfaﬁt%?Pﬂgca%%Lﬁ¥%P%%at t he

oi sture adsor ped IO §0Rep! Ak LAOLIANE Y eEhe! reddg rgs] dual

gases, the anbient gases in the inside o
moisture adsorbed onto the plate 2, residual gases or the

like are discharged by way of the gas vent 3d such that the
inside pressure is eventually reduced down to 200 torr or
less.

Thereafter, said gas vent 3d is closed such that the
plate 2 is sealed within the plate 3. In Fig. 4, in this
connection, the numeral 5 denotes a base and the numeral 6
is a stop to restrain a downward movement of said mold 4.

This method of manufacturing assures that the
moisture adsorbed onto the plate 2 of inorganic material,
the residual gases, the amblent gases in the inside of the
plate 3 are discharged effectively to obtain a reflection
plate for semiconductor heat treatment of high precision.

Particularly, the formation of the grooves 2¢, 2d and
the hole 2e prevents the plate 3 of optically transmissible
material from being deformed as a result of the pressure
differential between the spaces above and below the plate 2
of inorganic material even at the time of manufacture.
Further, it is also ensured that a local pressure rise
accompanying the generation of the reaction gas is
controlled while cracks in and deformation of the plate 3

of optically transmissible material is controlled.
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pl ate 3 are discharged effectively to obtain a reflecti |ate f
sem conduct or heat treatnent of high precision. Particu grggnu?ﬁg 2bpﬁat|on
of the grooves 2c, 2d and .the hole 2e prevents the plate 3 of optically
transm ssible material frombeing deformed as a result of the pressure
differential between the spaces above and below the plate 2 of inorganic
material even at the tinme of manufacture. Further, it is also ensured that
a local pressure rise acconpanying the generation of the reaction gas is
control | ed whi B drecksbpuearsiuastiorrd:i ohhef alrdel at ®3 inbrgprical |y

transm ssi ter.i al 4S controll 16 1 Jan ar 2005 t he abhgve
enbodlneWF%thnglét f3 |no?%an| Vlﬁgte%ia ﬁ%rg %fo%aﬁgngg

| i near groeavesudtsl§ontkogedshy edendichg fiﬂﬂ%i*“péﬂﬂﬂﬂér@ertbhetﬁetO t he
outer periphery and the concentric grooves though not Ilimted thereto but
concent r PEt§rooREE1PHEEY 0ndAs %ﬁﬁwaQQFeqﬁﬁjC:5ﬂT8pvﬁﬁneéhoﬁgBov%§ 2¢c

Cont'nuoﬂih t%@?%ﬁ%%%@ofbﬂﬁ‘cBHEehEQEE BELLY gr%dtg%gﬂg 4t o@ﬁr%ﬂhery
al one as in Fig. 5B nay be substitute ere Furt t hough
t he abov€1gnbdﬂinentIQMQm:tQKDQMﬁ&e2hob@n23nMOmsdmlEXﬂEﬂQﬂmuefﬁomf

inorganic¢.in . the direction t hi ckness thereof though not_ par |cularly
o 0o Bl ittt S Ry o L g R B Rhe A 2 Sl

Fig.6. Fantken, thembinge=sbapediplak@ eheirgebganic material is expl al ned
as being sealed within the ring-shaped plate of optically transnissible

mat eri al thougﬁuﬁéheﬁaﬁﬂtéepﬁhlVhelﬁﬁ¥¥%ﬁiQW?Q@%ﬁﬂﬁtn§ﬁ§WﬁbéH“®I%@%ebut a

di ck pl apg)10,0f JNOAN CrPLAAl A%r SEAlaghd i the phata; pLeFughher. in

of thlckness thereocf though not particularly limited
thereto but a plurality of holes 2e may be formed as shown
in Fig.6.

Further, the ring-shaped plate of inorganic material
is explained as being sealed within the ring-shaped plate
of optically transmissible material though not particularly
limited to the ring-shaped plate but a dick plate 10 of
inorganic material as shown in Fig. 7 may be hermetically
sealed in the plate of optically transmissible material.

Further, in the case of the plate 10 of inorganic
material beling a disk, a plurality of linear grooves 10a
are preferably formed 1in the plate 10 to extend
continuously from one outer periphery thereof to another
outer periphery opposite sgaid one outer periphery.

Ssaid grooves 10a terminate at the center of said
plate 10, where a hole 10b is bored in the plate 10.

When ambient gasgses in the inside of gaid plate of
optlically transmissible material ig discharged, the
pressure differential is most likely to be generated most
between an upper side space and a lower side space at the
center of the plate 10.

However, the existence of the hole 10b at the center
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material being a disk are showmn in Fig. 7 may be hernetigal] ti |y
transm ssible material. case of the plate 10 of inorga%?cB%X%?gfa%§$€ of

| i near grooves 10a preferably forned in continuously fromone outer the
-plate 10 to extend periphery thereof to another outer periphery opposite
said one outer periphery. Said grooves 10a term nate at the center of said
plate 10, where a hole 10b is bored in the plate 10. Wen anbi ent gases in
the inside of said plate of optically transm ssible material is

di schar ged, tlwe piatesslf ehdlbserentical tile nostsdures| §i f tehentyenker aved nost
bet ween an _u r side ce and a | ower_.side.space.at the center,of the

pl at e 105H v%@%er§n¥heé§§?ET%%%%nofo héjﬁ%lgl a#ﬁthgeceﬂPg%ciglﬁo
January 20@bhgsefisthelpl aheet@zhel ps reduce the pressure differential to
prevent any deformation of the plate 10 of optically transm ssible
material . FurtRBFCRERe ¢fitpvEoryLs offed fATHAE pitht £1E0 Pdetenelf he
surface @brife A esapbalantieal e | B salaliubs cdhiided Seq | ghga{popectal ly
in the circunferential directions).” Wth the sections being thus equally
di vi ded, diwtidiesl ensegietbrihat (@sbecakldiyr piessuthe risercsmfenénbbidkd, as

| t.he formati f ks i t he def ti th f
opti cal | S.EPERENTELT bl Bhr BRFapoCr 0PSB he FALedoerar End BI&pl ural i 1y

of it is ensured that a local air pressure rise is controlled,

as well as the formation of cracks in or the deformation of
the plate of optically transmissible material.

It is to be noted that one or a plurality of
concentric grooves may be formed in the embodiment shown in

Fig. 7.

Further,  although the formation of grooves in the

plate of inorganic material was explained in the above
embodiment, such grooves may be formed in the plate of

optically transmigsible material.

In other words, in the reflection plate for

semiconductor heat treatment composed of a disk or ring-
shaped plate of optically transmissible material and a
plate of inorganic material hermetically enclosed in said
plate of optically transmissible material, the surface
roughness of at least one side of the plate of inorganic

material in contact with the - plate of optically

transmissible material may be Ra 0.1 to 10.0 um, the same
effects as the above mentioned embodiments can be obtained
even if grooves are formed in at least the whole surface of
the optically transmissible plate in contact with the plate
of inorganic material.

Further, even in case where such grooves are formed
in the plate of optically transmissible material, it is

preferable that said plate of optically transmissible plate
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concentric grooves nmay be forned in the enbodi nent sho ' Fig.. 7.

Furt her, aI?hough theyfornation of grooves in the p|arg‘%?“FH€%’a%Q95

mat eri al was explained in the above enbodi nent, such grooves may be forned
in the plate of optically transm ssible material. In other words, in the
reflection plate for sem conductor heat treatnent conposed of a disk or
ring- shaped plate of optically transm ssible material and a plate of
inorganic material hernetically enclosed in said plate of optically
transn sendl esamt eplate fe swefgweic roaghness efreatin edbe dremsideé of the

| at f i i t ial i t act it.h th | at f ti |
bransmi sEHES” notas | APTRgy BRLREUOE (BEAPRRT | fhe Safe PLaffoctt as the

above neppicarad19ThotiiRitSs e bRaebtabknethavey efuséd JlAP R el €ah@r Med in
at least the whole surface of, the optically transm ssible plate in contact
with theSpiéat rogveisndrg@ind it ehe aplarar eher 1nevde ifPensel Whe¥e such

grooves ar i o] ! I 1 sSLhLe ial, it is
pref erab égfégggggP ng?gngka%SYiég ?%a%r ngﬁéégﬁﬁggfg%g%esggfﬁéé%anuary
2005 andismaictiepliateropernphgami conaher pateareeriphdeyform of rings, the

i nner and outer peripheries aof the ate of optically transm ssible

mat eri al have Fﬁgﬁlaegurféges &hd pjé%%r%?]o%vegﬁ?& nﬁ&\{i‘ﬂn t};ﬁ@tﬁ at® are in
the formeptithose ldmeamisainl conhhpupusly exieendingdfromaihe feosed

surfaces in the inner peripheré to the outer periphery. Further, it is
pref er ablBOrHARLISaM@tPrane aFe bpthcan| yherbemshi o5 ¢l ekt Ere apulem said

plate of eS:?B%%@Qi ﬁf”%‘h%r L Aly eci)foé]g{kii&ltﬂfe E%ﬁ‘%ﬁf ﬂﬁ?m&@@r%’i er
perlphere 0 e” plat e of oﬁklca y transm-ssi bl e et er a
have a fusged surface, and said grooves formed in the plate
are in the form of those linearly and continuously
extending from the fused surface in one outer periphery to
the fused surface in another outer periphery opposite said
.one outer periphery.

In this way, a local alr pressure rise accompanying
the generation of said reaction gases is controlled to
prevent the cracks in and the deformation of the plate from
resulting because said plate of optically transmissible
material is formed with grooves continuously and linearly
extending from the fusing surface of the inner periphery to
the fusging surface of the outer periphery or formed with
groovesg linearly and continuously extending from the fusing
surface in one outer periphery to the fusing surface of
another outer periphery opposite said one outer periphery.

Example 1

The plate 2 was formed of inorganic material such as
a thermally expansgive graphite gheet having an outer
diameter d¢of 316 mm, an inner diameter ¢of 103 mm, a
thickness of 550 um and a surface roughness (Ra)of 1.0 um
of one surface (a surface in contact with the plate of

optically transmissible material),
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have a fused surface, and said grooves forned in the pl I form
of those linearly and continuously extending fromthe ?%géﬁﬁgﬁ??gégﬂﬁ% one
outer periphery to. the fused surface in another outer periphery opposite
said one outer periphery. In this way, a local air pressure rise
acconpanying the generation of said reaction gases is controlled to
prevent the cracks in and the deformation of the plate from resulting
because said plate of optically transmssible nmaterial is forned with
grooves conti nBoushgrandgudmnenrtacexvendifngnedonmittdie ¢ighiinggsoetase of the

i nner per,ipher o_ the fusing surface. of the outer periphery or forned
wth orosves B-dedr Port NI A ot ey FREnreRast dEPREEEur f ace
in one ounteromer i phafy itrd vheck ushag tsuidkaee 0fas aBRbRAr ieUt®Irg pesi phery
opposite said one outer periphery. Exanple 1 The plate 2 was forned of

i nor gani EUKEEEEr aP 94 &€ PRVHES el dAPRSERn Il STHR apEF tleCXPéett havi ng an

outer diapeter 0t;,3168 om ap igner diameter t of 103 mm a thickness of
550 Nhlagg a su?f%cg roughnegé ?Ra)of 1.0 Mn of one surface (a surface in

contact with tRerphate bhe mpteradl yofrahnsnpistbl 2 waseanabptid®liP January
2005 Fur%her, such Zurfaﬁe mai forﬂed W th eighi groov S. 2¢C gf 0.1 mm both
in wi dt h ARESTAPERREES"GHET LAl e8UGF 0B eTUaBHZ 0P 1 B5° 121 17 W IEh &Rd

“thicknesssasmpheWwyudh FbBatd, aFurdbher. paakel edechayvi pg adiigpetgs of Smm

was bored at a position shown in Fig. 3. Further, the material of the
pl ate 3 fE§SHEN GpEiedan yof t PAAs TS st eafmtioriayl SLaheer q@4ar t98 ghtass and

e ohPop T B Bl N DAL PO AT D ol e
and an upper plate portion 3a having an outer diameter of
326 mm, an inner diameter of 93 mm and a thickness of 2 mm
are prepared.

Tt is to be noted that the floor of the recess 3¢ in
the lower plate portion 3b was formed with a hole having a
diameter of 4 mm to provide a gas vent 3d. Further, a gas
exhaust pipe 3e was fused to said gas vent 3d to be
Connected to the outside face of the lower quartz glass
portion 35.

Then, the plate 2 was accommodated in the recess 3c¢
of the plate 2 such that the side 2a of the plate 2 is
brought into contact with the floor surface of the recess
3c. Thereafter, the recess 3¢ wag covered with the qgquartz
glass upper portion 3a before a load of 50kg is exerted
onto the quartz glass upper portion 3a and the quartz glass
lower portion 3b by means of a mold 4 as shown in Fig., 4
while gas discharge and fusion treatment were beling
performed at a temperature of 1,2002C or higher.

Therr, after the inside pressure of the recess 3¢ was
reduced eventually down to 200 torr or less, the gas vent
3e was closed such that the plate 2 was hermetically

enclosed within the plate 3.
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which was formed with a recess 3c having a depth of 0.6 gm;.and, 2%%%er

pl ate portion 3a having an outer dianmeter of 326 mm an inner difaneter

93 mm and a thickness of 2 nm are prepared. It is to be noted that t he
floor of the recess 3c in the lower plate portion 3b was forned with a
hol e having a dianeter of 4 nmto provide a gas vent 3d. Further, a gas
exhaust pipe 3e was fused to said gas vent 3d to be connected to the
outside face of the |ower quartz glass portion 3b. Then, the plate 2 was
accommodat ed iﬁSthexE§¢d§siﬁﬁidﬁplamep$a©é gpsuchlihatrahemsigdeb2a of the

plate 2 is. bro ght contact with the floor surface the recess 3c.
Ther eaft eFlterl re‘@ E%’c r\% glé%%erfteré)% ﬁﬁfPﬁgaaﬂgﬁ z P% O‘Jéjsc %port i on
3a bef Or@r&ch{@adzhﬁreﬁﬁ'k,g dtSr@ﬁ@é&@ﬂonoﬁlgt%h%ﬂll@iél’llﬁg|@ﬁécik@@eélﬂért| on
~3a. and the quartz glass |ower portion 3b by neans of a nold 4 as shown in

Fig. 4 WM &sgas s ﬁ@?g@eéﬁdtfﬁ§F@ﬁnFr@ﬁﬁn@ﬁ?aﬁé?@ being perforned at a
tenperature Ofg;1§002§éﬁie8£9 o aﬁt t@%ﬂ1%%hﬁ%c€%§55”£8a9f t he

recess 3c was uced eventu y own to 0 torr l'ess, the gas vent
3e was ctasedmeu¢hwaaﬂuaéﬁeimatéoa haarhemﬂekimmm@er&ﬁuﬁameﬁ W2ohin the
pl ate 3. 10 J u 2 a result, said at of optica
transn135|bF8 ﬁﬁg %&éF &gngoWﬁﬁ FPeQeFPEWFHéEB t?@ﬁd BE%H%C%'éﬁ of
cracks therecallg rethashioniplat endfchi ghl nd¥ e¢ireRsitaen f8F any

“sem conductor heat treatment was obtained. Said reflection glate for

seni condG&EBEKSheahereisat nehtSwasbaaéningr 800rAdLestapna Péaper ablre of
1200 C FEQ@l&haﬁr%ﬂgﬂf%§%¥ﬁ. 0 9@&95$§tﬂﬁﬂnﬂkysg' 4RV Sr@bisgptically

transnlss eriral nor pro uc Ion O
size for semiconductor heat treatment.

As explained in the foregoing, the reflection plate
for semiconductor heat treatment according to the present
invention will control the adhesion of foreign materials,
the production of reaction gases to prevent the plate of
optically transmissible material 1is made £free from
deformation thereof or formation of cracks therein.

Further, the method of manufacturing a reflection
plate for semiconductor heat treatment according to the
present invention ensures that moisture adsorbed onto the
plate of i1norganic material, residual gases or ambient
gases within the plate of optically transmissible material
are effectively discharged such that a reflection plate
having a highly precise size is obtalined for semiliconductor

heat treatment.
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cracks therein, thus obtaining a reflection plate of opfjic

transm ssible material havi ngga hi ghly preci ge si ze forige%%%%ﬁ%c%%% heat
treatment. As explained in the foregoing, the reflection plate for

sem conductor heat treatnent according to the present invention wll
control the adhesion of foreign materials, the production of reaction
gases to prevent the plate of optically transm ssible nmaterial is nade
free from deformation thereof or formation of cracks therein. Further, the
met hod oflédM&facturing a reflection plate for semiconductor heat

treat reny accopdiagitacthe Scesenio. WAL AK AR efo hal DL AL

adsorbed onto the I"at'e of “Inorganic naterial, Tes al gases or anbi ent
gases W tvhiipht heoppal sesf aptdistdyhdgadsrossiribhe-ghberdal plare ebfectively
di scharged such._that a reflection plate _ havi ng a_highly precise size is

obt ai ned “P&r C8&A¥c ITRIGTES S d&t B et itht 20312 1018dRuAYy 200598RRF VS 1.

A refl echiben phal BetREr3eAN ¢ONEHE I BEcRCRh LAt ABBL-sn¥BLgho£OPPRLSES 2
di sk-shaped or ring-shaped plate of optically transmssible material and a

pl at e of shapeganiletepaterial hernetically enclosed in said disk-shaped or
ring- shaped plate;.wherein sajd ate of inorganic.mterial, has_at |east
one side in com’Ell et i §%1gia?§a%?a$t 6?05%?P%%I @Qeﬁgﬁsﬁ??t%& ge?‘r%%eri al ,
said at beast Lrk Site havhhgetd surtflaces&dfghpeaseof B Oopti©ally0 um

said at | east one _side being formed with (lgrooves therein. 2. Areflection
pl ate foFr8BAMébRAREEoMHSHI A eaffbrit 2tasl8aBL Aeh $HARI AFVLILY wher ei n

both of sai-¢aBkat8ughnelR! kAl d ANy & P! § Tl and g2l doplate of

side being formed with grooves therein.

2, A reflection plate for semiconductor heat treatment
as set forth in claim 1, wherein both of said plate of
optically transmigsible material and said plate of
inorganic material are ring-shaped, said grooves formed in
said plate of inorganic material including grooves
extending 1linearly and continuously from the inner

periphery to the outer periphery thereof.

3. . A reflection plate for semiconductor heat treatment
as set forth in claim 1, wherein both of said plate of
optically transmissgible material and said plate of
inorganic material are disk-shaped, sailid grooves formed in
said plate of dinorganic material including grooves
extending linearly and continuously from one outer
periphery to another outer periphery opposite said one

cuter periphery thereof.
4, A reflection plate for semiconductor heat treatment

as set forth in claim 3, wherein said grooves formed in the

plate of inorganic material are extending centrally
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inorganic material are ring-shaped, said grooves forned | sai d_pl of
i norganic material including grooves extending IinearlyignJ %%%?Yn%%ﬁ%ly
fromthe inner periphery to the outer periphery thereof. 3. Areflection
pl ate for sem conductor heat treatnent as set forth in claiml, wherein
both of said plate of optically transm ssible material and said plate of
inorganic material are disk-shaped, said grooves forned in said plate of
inorganic material including grooves extending linearly and continuously
from one t&¢x€eL .peri phery to another outer periphery opposite said one
outer periphery thereof. 4. Areflection plate for sem conductor heat
treatnent as set forth in claim3, wherein said grooves forned in the
pl at e of 5i.nor ganirefeiceriionl ElLcexEendiskhiconidalibdoy 2Pedd Jasyanyn005
thereof. 5. Areflection plate for sem conductor heat_ treatnent as set
forth i n3&@nynetYFCR helpPede iRy ef aFhs, BHRSSSINY st -%F 0ovRST€HR med i n
g

the plate,9f | pRSSAR: C HIRLRIH aln 1l udeppe Of AYediid YmQEerial
con-centrically extending ones. 6. A re?lectlon pl at’e ﬁbr sem conduct or
heat trearnménde amsgeprf ort pliuraddyyonef ofcarhe gurtededilly ceatasdimdier ei n
said plate of inorganic material having a surface is defined by said

gr ooves POFffed therein in a substantially wuniformy divided manner. 7. A
reflection plate for sem conductor heat treatnent as set forth in any one
of the preceding clains, wherein the inside pressure of said plate of
optical | §- trafshcddrhréonatRiated RRF meePdsrnfuekerodisnt shreapnerte of

I nor gani g matgrigl, 15 [gduped Hown, £ o000 Lolhy €581ims, wherein
said plate of inorganic material having a surface 1is
defined by said grooves formed therein in a substantially

uniformly divided manner.

7. a4 reflection plate for gemiconductor heat treatment
as set forth in any one of the preceding claims, wherein
the inside pressure of sald plate of optically
transmissible material hermetically enclosing said plate of

inorganic material is reduced down to 200 torr or less.

8. A reflection plate for semiconductor heat treatment
as set forth in any one of the preceding claims, wherein
said plate of inorganic material has at least one hole
bored in the direction of thickness thereof at a position

where said grooves intersect each other.
9. A reflection plate for semiconductor heat treatment
as set forth in claim 8, wherein said at least one hole is

centrally formed in said plate of inorganic material.

10. A reflection plate for semiconductor heat treatment

as set forth in any one of the preceding claims, wherein
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8. Areflection plate for sem conductor heat treatnent 2§ set fort? bg any
one of the preceding clains, wherein said plate of inorganic Hat€r?8P>has
at | east one hole bored in the direction of thickness thereof at a
position where said grooves intersect each other. 9. Areflection plate
for sem conductor heat treatnment as set forth in claim8, wherein said at
| east one hole is centrally fornmed in said plate of inorganic material.
10. Areflection plate for sem conductor heat treatnent as set forth in
any one stithegyraceli fgroedi mer ahddeipla2® 10f Jdmeargpnd@05uaédi gl ooves

formed ip_said plate .of ic material, h total length 1 to 10
timos. t hBeRF chnf el | APROFBngt b r B o PHe 6 CUFL A FBETBF Lot

manuf act uehf@ht BE Eafibieptiken.pl ate for sem conductor heat treatnent
~conprising the steps of providing a first plate nenber of optically
transm ssible material with a recess for acconmopdating a plate of

1 norgani E%mat Ch! e QY NGr améﬂ[lffé‘éﬁuf:%ﬁﬁgcﬁ% Fpefﬂégg%%ﬁ; h o ng, A gas

vent in the floor of said recess, acco ing sai ate of inorganic
mat er i al semicenddcterebsasuthettmensaconsuiébcg floe neidewd tdif gr ooves i s

brought into contact.with the floor of_ said recess befgre coyver] sai d
recess with a ReCHhd PYat & nefb&r tof PHptT call ﬁransﬂgssi?ﬁ’ ‘Fﬁb&?l al ;

di schar gipgnanbienbl gasesaMitli nrite necessedy wo¥ efcdiodgasnyey while
the first plate nmenber and the second plate nenber are subjected to fusion

treat nenPlégeesdh inprernit watenpetatwwdnef azeorfacer fisirgiest ;wiadd cl osing
sai d- gas ¥§8€e fter the fusion treatnent. 12. A reflection plate for
sem condac eat treatnent,

forming a gas vent in the floor of said recess;

accommodating said plate of inorganic material in
said recess such that said surface formed with grooves is
brought into contact with the floor of said recess before
covering said recesg with a second plate member of
optically transmissible material;

discharging ambient gases within the recess by‘way of
the gas vent while the first plate member and the second
plate member are subjected to fusion treatment to each
other at a temperature of 1200 °C or higher; and

closing =said gas vent after the fusion treatment.

12. A reflection plate for semiconductor heat treatment,
~which comprises a disk-shaped or ring-shaped plate of
optically transmissible material and a plate of inorganic
material hermetically enclosed in said disk-shaped or ring-
shaped plate; wherein
said plate of inorganic material has at least one
side in contact with said plate of optically transmittable
material, said at least one side having a surface roughness
of Ra 0.1 to 10.0 um, at least one of the contacting sides

of the plate of optically transmittable material and the
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whi ch conprises a di sk-shaped or ring-shaped plate of opfigal] ey %q05
transm ssible nmaterial and a plate of inorganic material hernetically

encl osed in said disk-shaped or ring- shaped plate; wherein said plate of
inorganic material has at |east one side in contact with said plate of
optically transmttable nmaterial, said at |east one side having a surface
roughness of Ra 0.1 to 10.0 pm at |east one of the contacting sides of
the plate of optically transmttable material and the 24 10 January 2005

pl at e of PlAdegaRi énpuuenial mhterhgl ahalréngt abnkesstechior skde Wthedr ooves
formed therein. 13 A.reflectjon plate for sem conductor heat treatnment as
set fortWEFn gF%PﬁFfZ?Oaﬂgge%%eﬁ%gﬁ‘said plate of optically transm ssible
material and said plate of inorganic material are ring-shaped, said plate
of optically transm ssible material having fusing surfaces at inner and

outer pefPpherfedSfiecesrn diakgyr bovesMicradiagogr diRAds teReEREhg
| i nearl yagndsggntﬂdy@ys%m féiéﬂxﬁ he f usind, sYLf aﬂgq%.lokafi?f ngaﬂgr Deriphery

to the fusing surface of said outer = periphery. ction plate for
"seni condoptorahést treatamEEsikdse senateriali nasidai nsd2d wpdegien bofh sai d

pl ate of . _opticall ransm ssi bl e material and, sai | ate of . ani c
Pt eri ol “BPLURRLR. URLREUSI SaTR B A eoorPant | datfyb e Parch Sarirelidrer | a
havi ng atteakngssibiacfaabranl oubeingPefispRel VuMRIRES ,ats i th&f OANES
i ncl udi ng grooves extending linearly and continuously fromthe fusing

T;l

surface BRLBRePoSUPECTpER pHaspalo tPRidusiragvedr fiasd vsiinghoyheeveut er
peri phergxeeﬂaﬁhgeﬁﬁégr e?ﬂﬁtgéngﬁﬁl;;m?%y:f%gm éléeﬂgfﬁgf 0&;9%@@ for
e as or C (0]

sem conduct or t treatnen Set in any one o al s 10 and
12 to 140f said inner periphery to the fusing surface of said outer

periphery.

14. A reflection plate for semiconductor heat treatment
as set forth in c¢laim 12, wherein both said plate of
optically transmissible material and said plate of
inorganic material are disk-shaped, said plate of optically
transmissible material having a fusing surface at an outer
periphery thereof, said grooves including grooves extending
linearly and continuously from the fusing surface of one
outer periphery to the fusing surface of another outer

periphery opposite said one outer periphery.

15. A reflection plate for semiconductor heat treatment
as set forth in any one of claims 1 to 10 and 12 to 14

manufactured according to method claim 11.
16. A method according to «c¢laim 11, wherein  the

reflection plate is in accordance with any one of claims 1

to 10 and 12 to 14.
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manuf actured according to nmethod claim1l. 16. A nethod @aecardi tgd aim
11, wherein the reflection plate is in accordance with any one clains 1
to 10 and 12 to 14. 25 REFLECTI ON PLATE FOR SEM CONDUCTOR HEAT TREATMENT
AND MANUFACTURI NG METHOD THEREOF ABSTRACT OF THE DI SCLOSURE It is provided
that a reflection plate of sem conductor heat treatnent, which is
resistant to cracks or deformations by controlling the adsorption of
foreign materials and the production of reaction. Said reflection plate 1
for sem conRUELHLTROM PLAGEt FORt SEMICONPUSEAROHEAT HRERTHBENHPelNDr

ri ng- shaped pl ate of Oth'k_zﬁ?[H I@ﬂﬁfm' ] jal and a plate 2 of
i norgani c material herne |caEIL}¥C§/ﬁE nc o@ﬁlﬁ %ﬁﬁﬁd:: sk-shaped or

ri ng-shaped plate, in which said plate of inorganic material has at |east
one side in contact with said plate of optically transm ssible nmaterial,
said at |east one side 2 BERAMg DB AHR I STHEHFess of Ra 0.1 to 10.0 um

said at |east gpe sjde ZaofiQfdpd 9hgeves,2C td@&iflon  plate of

semiconductor heat treatment, which i1s resistant to cracks

or deformations by controlling the adsorption of foreign
materials and the production of reaction. Said reflection
plate 1 for semiconductor heat treatment is composed of a
disk-shaped or ring-shaped plate of optically transmigsible
material and a plate 2 of inorganic material hermetically
enclosed in said disk-shaped or ring-shaped plate, in which
said plate of inorganic material has at least one side in
.contact with said plate of optically transmigssible
material, said at least one side 2a having a surface

roughness of Ra 0.1 to 10.0 um, said at least one side 2a

formed grooves 2c¢ therein.

Fig. 2
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