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 nenber .2y A0k L1 1 &G Qe T 2ANMAT Y, 2005 cr1ection 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




pl ate 22 of carbon having at |east one mrror side, said reflectiaon plate
22 being sealed in the plate-like quartz support membér FERUGZYg2005
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
mrror side, and a quartz glass |lower 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
said qua I I tyl 1 he_q S SUPPAY, nber are
made qin?%g}gkeiéft%ﬂggde$£{¢§%? o%e%;E?egEO&ﬂ%%éi%gﬁig%gﬁgoggérggfIection
pl at e 22scppereédmenbsai diquartz gl ass support nenber 21 provides
protection agains roducti on, of corpuscl es, gartic es, or the

th 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

of such reacti,qn
car bonac®8 u§aﬁéfﬁé@@?855ppgﬁggoﬁ 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 tendsagsiOppgruadyptzoa®rtion 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




to crack or deform Furthernore, it is to be noted that | d quart ass
reflection plate 22 is acconmpdated in said quartz gl as]sfas(%'\‘/%rrl'b@qu%]on 21b
havi ng 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 tinme, there is a |ikelihood that the

i nt er spatParrg§s¥ prod&E8E™ny noi sture 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, SUMVARY  OF Tl—%el N%{EI\ITI ON The grgsent i nventi ha? been {mde to
sol ve t haO BBV TR ofHd FBURRCCA BPEBEeRT i FESTol ot (FECEEE) 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 Aagnt, 8%, cafa GUERLLOMR0: pBbRK HE-PLOR Po8 SR MRt

obt ai ni ngheaehingh ptesi seoperefheet obnapl highfas sehdeoddoctvordead
treatnmeni plate w thout Lnfluence at the tinme of production from

noi st ur egﬁdggﬁﬁggq%a Eﬂegﬁéf ii‘éﬁf?:‘&ntﬁ?ﬁp&entresi dual gases, or any
atnosphere W thin thesaceomapdaihere Space.a The Kefiliedd oncplat ecfor

sem conductor heat treatnment 3 10 January 2005 accor di n% to the present

i nvent i ohFBEEPEB1I8S| V@S hPeiBy¥eed by moisture adsorbed on the

carbonaceous reflection plate, residual gas or a gas in the
space defined by the countersunk seat 21l¢ (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




menti oned technical problens is characterized in conprizigg a di %—Ehaped
or ring-shaped plate of optically transnissible nateri &H&r§'§|3 e of
inorganic material hernetically enclosed in said disk-shaped or
ring-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
said at |east one surface having grooves forned therein. Since the surface

roughnes§C6PTEARE pPaf&CoPT 9FgarETTasr Mdkdm T tdntR12/PYH sai d
optical | yenthansAl sabhhecaRt 8L5BL chs fgpéhé%aggepi%e&oiﬂoc@%§flsiﬂg'5

possible to restrain the reaction as a result of contact ween said
pl ate and pl dtek-Fhaphdr, becausengfsihepedes pbaped i of oneosurdalkey of the

pl fi ic material, the |ocal t ture rise. due to t
P eact on“ GRS BT BHLRL FoRcrariadn (HE: of aPGobF . CinOREAR i G197 5hd t he

pl ate of hephiteabhyl{yr aiicsdd! en rRtier | @l sisushapdat drherl Bgabhgasd pressure
rise due to the said_reaction gas production is restrained to prevent
cracks i RlBFedefdifuPidheopisandrgraie prteopiakdiaying rahsheast W materi al

from bel g, kaking fl aC.orklads PLefarr e fier e both the,pl a1 of

| p gk |
optically transm ssible material and the plate of inorganic naterial are
ri ng- shapednshiseibhe groevéslf osaed An fleespl ate cfurfisney gemiimgret eri al -

are includi rooves linearly and._ contihyously extending fromthe inner
peripher?ufgg?%eroﬁgﬁﬁﬁsﬁepﬁpﬁér3'9h§Fb&&}ﬁrWF%i? LY % H&'Yr ooves

ar e for nBdriAct NBavPhat grobeforganke MRiLLI@l extending linearly and
continuously fromthe inner periphery to the outer 4 10 January 2005

peri phery, theSingal ghs pragdace rizadueso tpe 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




production of said reaction gas, the cracks in and deformation of the
plate of optically transmssible material is restrainéd PHEBUILAY,
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 in and the deformation of the plate of optically
transm ssible material. Further, since the plate of optically transm ssible
- mat eri al PERAPEREYp| attéSof JGfGHgari®S maPERFAVL&r eThECh Gisk- thape it is

br ef er abbeoiat sbhe 8Fo0kes of OLIBG ibrl el Al df dhgngani, MLy i al

extends Tinearly and continuously from one outer periphery to another
outer pédefpmmayiopposiie e d pheteut ef perpiphmadly | nttdmsniwmyiblde pl ate
of opticalkg tr;nsnissiﬁle. ngterial and the plate of inorganic materi al
may be d"€kT*&Rapdd §Geh"FhEE%the | ocal gas pressure rise due to the

production of sai€i¢gB&+1PN YBSce SLEESFFIbRES astémateom CAsE Dinsai d plate
of inorganic material being ring-shaped wth the result that the
product i BRX&PhEFHCKEC | Flghdouker deebipaeTrvn ohsairgapltava ogasptital |y

transm ssbhteq Mo eehal 4i3l@Ibhal dedi nhl L il CB8Car | helIpheleried that
- the grooves forned n the plate of inorganic materral “1's Bxte di ng
central | gssther ebfatsudke t hatat hgakogatesgas-opressalr éscemtgtalainegr acduced

therein is restrajned tq restrain the production qQf c ks i,n and_ the

def or mat PEAVERE{ ABSp PEPEUSTE L8Pt Pealhy CHer s A0 Bi% dRerti Lo @E her , i ¢
I's prefetnbl g14bat 0ONEROLcAL D) UFBAhEN1 981 D& ORYESri$) concentrically formed
in said plate of inorganic 5 10 January 2005 nateri al .

' 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




inthis way; since one or a plurality of grooves are congcentricall q r med
in the plate of inorganic material, the reaction gas égﬁ iéPQﬁﬁﬁ(2© t he

circunferential direction such that the local air pressure rise is
prevented to preferably restrain the formation of cracks in and the

deformation of the plate of optically transmssible material. It is
preferred that the surface of said plate is substantially equally divided
by the grooves formed in said plate of inorganic material. In this way,

si nce t h&a§§ifidde of said plate is substantially divided by said grooves,
it is assured &pakgigh%mggc%ﬁn%brcﬂﬁ?%ﬁﬂ”&’éi&f& I%éhg p&@%gvégra£ﬁe nost
l e acks t he

part is contro to restrain the production o I'n and
def or mat icomcehtirieajllat €cofnegptircathy planemcsSi hiecgamt ernaterfalt her, it

is preferred that the plate of iporganic _material is hernetically.enclosed
within t Gl EEECEOofTTal P ( PAnSKFaSFDI e hal0f aFi WHPERERAIAh | nsi de
pressur edigeceddsed Gown t®a200 LI 1 1fcd1essaid N ghissey, sigge fhe inside
pressure of said plate of optically transm ssible naterial is reduced down
to 200 PEevesitedess, prefegsapdysipberasonr eber abnmathpghotf eppeckheute

reacti onofs 3810 Rleal G090 APLECRLLYELROSHESSLDL e FRE erLal o p0dithe Pl ate
of inorganic material W thAi'rn thé I'nSidée space” 0 saf d pl-at e of “inorganic
mat er i al manerdaild plate of optically transm ssible material. Further, the

reduced inside Eressure gssur s that said opticakg¥ transm_ssi ble materi al
hernetically @&hclidsiRgS ?%F%ﬁa abt Ghior gHRFECRatYr i SR s BFAES f+dm any

expansi og detanfahh o) apdadapageviAsheh- the 19rd3PLar ¥o03 fyrshes. it is
possi ble to effectively discharge
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.




noi sture adsorbed on the plate of inorganic plate, the_ residual
therein, the anbient gas within the inside thereof dué® §%§£F&Ysg$§éture
i ncorporated during the manufacturing process of the plate of inorganic
material. Further, it is preferable that said plate of inorganic material
is bored with a hole in the direction of thickness thereof at a position
where the grooves forned in said plate intersect each other. The hole
bored in the direction of thickness at a position where the grooves
intersect eachF@¥HRRTfunkti os DAF=AdTGr e thecéfretivedydi dénahaegefl the

ambient gases ., ui tidhfiey | BSl dengf egfz\ Rl ate Aloiqatganis it erigl

i ncl udi ng noi sture d onto th ate, the re gasés or the
anbi ent gases‘luwilt rgars tbhere$nde tafe sam]dlqahat grasof whphinaldhe t tassdessi bl e
material . Furt it is preferable that said hole is prOV|ded centrally

it
of the pFBEESs ﬁ%?gdﬁ?cﬁﬁﬂ riSHERQHINSs  AGCOIPPRAFSFhe P REPHe SPRce

central | yshaetrweenrihf FH@@éésSbﬂetﬁédpm@e' ayerinstgsnid hheeplate of
optically transm ssible material is nost susceptible to pressure

differential. Psrdeseribed inst heotoferwhhy, shad prS@ssiur @lémeffetbfentl al
can be mgLuagdohal e Li e of pLaduetion andl yechl sheplate of

i norgani erial Trs cen OF ne o prevent the
f ormat i onhotkaasd phefeofoitoatp@aityoﬁranéﬂésshél@r@aﬁémlﬁbrméd ihe total
"l engths of thg%%rooves formed in the plate of inorganic material is |ess

than oneSiHePtfikeoliftbrrSpeti pheRyCPethe plate, the | ocal pressure rise

can be a cause,of ndebonsmtdon; hnangol aspdoel 8 ksd hepetmnaber gas 4T 11
exceeds 10 tinme, deficiency of its strength and 7 10 January 2005 decreased

refleCtIDﬂSpélﬁan@ﬁG@(ﬂh@FQﬁQ@YESThBtefSﬁeF iepch 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




is preferable that the total groove length is 1 to 10 tipne .the er
peri phery of said plate. Further, the nmethod of nanufaéﬁhﬁ%WﬁaFWéZ%%%
reflection plate for sem conductor heat treatnent practice in order to
sol ve the above nentioned technical problemconprises the steps of
preparing a first plate nmenber of optically transmssible material with a
recess for acconmmodating a plate of inorganic material having a surface
formed with grooves; formng a gas vent in the floor of said recess,;
accommodderrgasaidrpfieetopni perfannenaat ernaresnl sai dThesebesesuth t hat
S S U L8CBL ALl bl LPA0T ORKCSOLS) | Br D! PELath! [t hecd] 90T Bl sal d
recess before covering sard recess by neans Of “a second nenber of

opti cal | yhet panem perbprerpt efi akiddbsabar gi ng anbi ent gases within the
recess by way of the gas_vent while the first plate nenber_and fhe second
pl ate menber af BT SUBF ectb§ HHIRG oft PRBREREAITLHeddIF of REFGELGR

te”Perat?EQt@ffé%ogeﬁiebndﬁhgaﬁrheé@dt£é£§ﬁéﬂt$§£Qc9§éerﬁtoﬁ&éﬁftéhe
fusi on reatnment. The effective discharge during the manufacturing

process 8blwei $hwr elarisorbedt bomedt hechhareal obriokdegami@npyises i ghe t he
resi dual ses, the anbient gas inside the plate, of opticall)

{ranan sSPRPE ral oo ha s o " RIRGERCEERPRG nBEhOR ELHHRE the
provi si oprahshbesibet| ecitican 41 aberlioh seydaondiotoradieainddaedterd of high

precision, The ref|ection plate for_sem conductor heat treatnent, _according
to the pPé@Eﬁtﬁﬂnﬁﬁﬂﬁgﬁﬁﬁﬁd@aFérééﬂv@aWH@QaﬁbvEurfééﬁmﬁﬂﬂmﬁ§wﬂﬂ%ﬂnis
charact egizgdobn QARG NP Gad §Eht3'1§1pecg1é)rfib<?ﬂf sraped Pl A&
optically transmissible™ naterial; and a plate of inorganic nateri al

her net i cattymBodat Jaguarai@0@8 adgrc| oSedinargaiit dimskestiagedinr sainy- shaped

I i , . . .
plate, S%egess 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



" onto the inner surface o

pl ate of inorganic material having at | east one surface { an i th
said plate of optically transm ssible material, said :Jtd Irbeaang‘}aéc}ﬁgztosdlljgrface

having a surface roughness of Ra 0.1 to 10.0 um said at |east one surface
havi ng grooves fornmed therein. In this way, also with grooves fornmed in at
| east one surface of the plate of optically transm ssible material in
contact with said plate of inorganic material, it is possible to restrain
the reaction due to the contact between the plate and plate as in_the case
of refl eCFRSCH ate el Ssefishneliered IKeat rirgashenedadladsti oneddin t he
f or egoi ng; : i f It i i terials
T heBls, o PR ee el R A R PARE, Se QL0 T
product i eenghicteactitom gasésl qamlbe restr aiped:alRy t heranthesébbbat i on of
rooves in. one _surface_of t | ate of optically_ transm ssible_material
ﬁelps rg?FFﬁﬁﬁifhesﬁbgalaBi?ﬁﬁgﬁésd¥gari :§%¥%nﬁﬁﬁ9pﬁg fheSghkace
product i epubetween dehepl@atie ©f 1My 9ari,c Jmterdal 1k thee phatgcof
optically transm ssible material because there are grooves in one surface
of the p%&ﬁ ngr ggpevesl Ifprnedapbaresnbl e material. As a result, cracks in
and deformati . 1.h | a f [ r Lssible terial are
restrai ned. Itgﬁsg 5gb§a§btégsghg?8%0§ﬁ£%%%§p?giﬁééfl%p??cggéﬁt ohe
transm ssublfecrabér icak ahdtbhefpbatécal liynorgasntssbbesidhtedi£]l in
ring-shaped, in which there is provided fusion surfaces. in the inner
peri pher {ORhEFhe" bk ersﬁég'ﬁ%ﬁgvaoﬁﬁ%héﬁ&@ﬂﬁ?lcofméﬁﬁFééﬂby tFansti ssi bl e
material paRdiblel Str efssabhen thad saldarpevesd orpedihn sahd-plates
i ncl ude grooves extending linearly and continuously to said fusion surface
9 10 Janhkatye200%hst nirte naed mhdteuwsr eritbheciess. 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



Further, it is preferable that both the plate of opti I 1S5Sl bl e
material and the plate of inorganic naterial are diskﬁgLé%g%%ilngaﬁﬁkh
there is provided a fusion surface in the inner periphery and the outer
peri phery of the plate of optically transm ssible material and it is
preferable that the grooves forned in said plate extend linearly and
continuously fromthe fusion surface in one outer periphery to the fusion
surface of another outer periphery opposite said one outer periphery. In
this waydt k&€ d8aPTapRdpPBESHr BEFBBSAE8S8mpanyi ng the production of said

reaction gas isufALEAl nad becabseroLhe o1 aaues LOLAPAAL Lhel abe of

optically transmssible maierial extend |linearly and contfnuously fromthe
fusion eptfigeelyf tonssinnaeibperinpheryal oatfiethaspbatsuef ateoofananot her

out er peri pher As_a result, the local ai.r. pressure rise acconpanying the
producti@ﬁggFlé%ida?%aEPf%ﬁShﬁgg i%nréngﬁing °t5 éﬁ%tPGPVPﬁggEr%cks in
and the rdefiepmatiefiscel the phateipheoptpeal pietyansmiissibbe onbéerial is
restrai ned. BRI EF DESCRIPTION OF THE DRAWNGS Fig. 1 is a plan view of one
enbodi neRETéPhERY Ofefihsc lst il eoRorcakhy comtibys Heble makearheht in

plan vi accor:di pr, nt..jnv .o, i i sect | | view
of Fig. W’Ei a%gn l%l g%getf%hrrg%glel rtfgl %- IEHEEigng?}%% S %Igrfeéizn lvlfegvalscﬁoé\ni %ggt he
grooved suctadeloheatrhe phdt eonfinunoughni romtenée afushowswentddg.id; Fig. 4

is a sectional view faor eng%in%?%?gﬂgﬁtnanuf%%%ﬁéin net hod of the
refl ecti SHEpPYEETT HEL T 8BRF¢oGu OT B4t Oh PR U Y2005 Fi g.
S5A and Fb@riﬁﬁe@&eoﬁbagiﬂéeMéiéh@Mén@ut@Pd@éfﬁ@EéﬁﬁS of grooves forned in
the plate of inorganic
In this way, 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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material, in which Fig. 5A depicts the one nodificatio provi ded w th only
con-centric grooves whereas Fig. 5B depicts another mr;]oq 1 Etd oh 2\FI¥|DOE\/| ded
with linear grooves 2c extending fromthe inner periphery and outer
periphery thereof; Fig. 6 is a plan view of a nodification provided with
‘hol es bored in the plate of inorganic material; Fig. 7 is a plan view
depicting a nodification of the plate of inorganic material; Fig. 8 is a
sectional view of a reflection plate for sem conductor heat treatnent
according to tﬁégpriéﬂeﬂandanHiELg.33isaaesepﬂhnn&viéwwvfehoekp@aining a
productign tho

flect] | f d heat , treat ment
Bccor ai ndCl TERE APPEr B (5 RGER PVOR. o TS PREFERRED ERBRRRENTLS

Her ei naf k@tertiBe, refd eghieR Midfe A &G dUREOoeaholil e2EABN
according to the present invention and the nethod of manufacturing said

refl ecti ®FopLaed fekthsamloongasreenhsar tgreevent wWidnedse &igl-ai ped with

referencgogﬂclé'sg arb rrog%l% tmrﬁg%{i‘%@e&”mﬁt% dﬂn;fé {;%{)Jﬁ%é'on

plate 1 sem con uct rea 'S conpose

i nor gani @cnmeteraralings dirbrpl Eie 2nhavi pgraphleegstameongi@:ssper$p]derw_haw ng a
reflectio ratlo of 30%or a mrror surface having a reflection ratio of
80% or nﬁgg 'PR%{he light having a wave length of 500 through 2000 nm and

a plate 3 of ppgicaliy ér]]gﬂéﬂ‘§§étp|§fSéalhbﬁlﬂfﬁ.@égl&ll%ﬁo@ldé@%fﬂ%th' n. 11
10 January 2005 For such ate 2 of inorganic material, ceramc materials

i ncl udi n§oégpbbares| o tl'hN pratheofi k@Ormnlﬁelt@Wrtahat erials including
Au, Pt or the %ié? ynysbg 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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used; in view of heat resistance, purity requirenment a cost perfarmance,
thermal | y expansible graphite is particularly preferag%eqaﬁﬁér§ugpﬁée
roughness of the side 2a of the plate 2 made of inorganic nmaterial in
contact with said plate 3is Ra 0.1 to 10.0 gm In this way, since the
surface roughness of the side 2a of the plate 2 is in the range of Ra 0.1
to 10.0 ,um the side 2a of the plate 2 is not in conplete contact with
the plate 3 of said optically transm ssible material. Therefore, even if
the refl ecti onFprateudlor pkerd cdhdudt onnkeganticeammertriad, usedrawmidi n t he

sem conduct or .heat reactor_at a tenper e Qf..200 through..1200 C, it is
possibIem?%egéﬁﬁﬁol1?ﬁ£u$%%%ti%ﬁF%%@Meg%ﬁg%aﬁ%ﬁﬁl§Fé §%§ndli%8'pl%%e 2 such
that thempeadueti omtdridioy eigailaatagi als, apd the gererBikoOnmRf, reaction

gases are restrained. Particularly, with Ra less than 0.1 Mn the_conplete
contact B&RI eddl tVIWi Rift iRRAE r BGELFERGRer PET I LY (FPRELTIREg #fe than

10.0 /.. proLtLHdip rti o, 1t it lLiarity. i 0 be. not ed
t hat saigxghrfégé r%td%ﬁ%gé Ralfgéklithﬁﬁ%%%%lﬁggh rgkéﬁﬁggé det ned by
- JI' S BO60fat9@d4ulmhighpredsrabasur ed by nmeans of an ordinary surface

roughness neasuring i.nstrunen such .as M tut gyo_make SURFTEST SJ- 201)
under a set cgﬁ%?tﬁgﬁfﬁFetﬁgu EF%FF §gﬁdgu; D nhfaf r2 of

sectionsmzaé GEeadsvieantenalhz4id) inFWdelot Widis d0Pepnpted that the
plate 2 of inorganic material and the plate .3 of optically 12 10 January
2005 traRanPssi bPelbuPerirad are each in the formof a ring. Further, the

> Lﬁfi ﬁﬁougr ysging'eg%lf% Swg}/ibfn G arEed W L, 3Rl UnAldnh s 146l Wogyes 2¢
2a of the plate 2 is 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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the inner periphery to the outer periphery with predeterm ned intervals.
In Fig. 3,peigﬁt g¥ooves 2c are formed therein with aﬁ&uP§PU&F§t§§@és of
450 . The side 2a of said plate 2 is formed with three concentric grooves
2d and a hole 2e is bored through said plate 2 in the direction of

t hi ckness at a position where one of said grooves 2c crosses one of said
grooves 2d. Further, the other side 2b of said plate 2 is mrror- surfaced.
with the thus mrror surfaced side 2b, it is possible to have either one
of said srdesm2asabde2hackbribét bee gaahi Ly. thexformhef phatend. nade of

optically transm ssible  material will be_explained, Said ate 3 made of
optical ly tranéﬁfgé?ﬁreFﬂﬁt%%?%lﬁai%%c%ﬁb@s@gaB? ga}% g%ﬁﬁggdW%E% Portion
3a of d guakhiitgl %&Slri'ﬂ&ra%,im i Fé&atﬂ;@é\%ﬁr'&‘é\@énc@iﬁ%efﬁ&ﬁ“ on 3b
of a quartz glass ring, said lower plate portion 3b having the recess 3c
‘to accomibéat elper pl e iphsfrya i hor garlile mutte al pemépBeRy savitiuart z
gl ass upper .parti.on _3a nd i artz gl.a | ower. pl ate portion 3b
bei ng sﬁgfgg%ggﬁ%ggguéggﬁ Fﬁégfneﬁgiﬂgﬁginééggé %%ngrlﬂ% %;§CS%$% quartz

gl ass | oermphataepethi ahitBbahgulor abdemhtbs acgagsvent 3d therein, said
quartz glass lower plate portion 3b hbeing further forned of a quartz gl ass

gas exhaust prpg $da 27 &bt stedoPledicd fudst 2L9raee pidte Bhreen

communi CabLEBn¥ER $3Ld88S eninBth 2814 98S 1eXhlsls Rip& R | Safdapted to
di scharge noisture adsorbed onto the plate 2 of inorganic raterial,

r esi dual pgases 2and: drits edireeases w hthitheeseceass a3t ikg Mhdamuar y
2005 inside space roducgca reduced gresiure. Corr or

% to B . down to ﬁ%g .
less), sard Brpaibdi AGCRY 58etCaft &St i SEna?he. 999 Fentdr s conposi ng

the plate 3 ofrepthénd) | yhe 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




transm ssible material referred to as quartz gl ass herejnbefore be
replaced with an optically transm ssible alumna. In aWi% &
purity, heat resistance and workability, however, quartz glass is nost
preferable. As in the foregoing, the reflection plate 1 for sem conductor
heat treatnment is manufactured by accomodating the plate 2 of inorganic
material with the side 2a thereof being in contact with the floor of the
recess 3c in said quartz glass |lower plate portion 3b and subjecting the
gquartz ghasddepparaqa)atieo pprbdoneda ansdided guastargl dsewhower podti on 3b

to fusion treatnent for Lategration. It_is to ge noted that the inside of
the recéSET3CTWIERSE heSPidt BIDCabEHFHAPERt RAEFBT ST e s@1S ¢ E9€ 1 educed

pressure (downrha 2QQnbers Oéoﬁgééin Thengf opeaceven ibrusgdeibaihe
intra-reactor atnosphere of 200 to %ZOOC, said plate functions to control
react i ontyengmaessshileé pleaterdadnd safdrpedt e t2 t 0as ni wivgirze t helpsdduct i on
of foreign materials and_reaction ases cause .the surface ro ness of

t he surfggé:eég%(?ffor?he B?Xte %)el S ﬁge .alcetbqg 1(3‘.’%% %rth%??l?%gf¥eacti on
gases ar erwesinedsibleadiBimind hwardhy 0r vouimpaidty)omngueiteyunfiesent i al
directions to restrain a local air pressure rise acconpanying the

react i onT§a4 SHABEGC BGh "BIdHRE e pravever of IHASFgafileSSneterTeft| s
fornmed wht-hrkhgphknear grooves 2c extending fromthe inner periphery to
the outer periphery and a plurality of concentric grooves 2d. As a result,
the formationAsf oradks i Acorgohegdef hemtiahlasftitce plate ol 1Zc10
January 2005 ogticglly transm ssible material is restrained. Further, the

pressureSFWlFR dPﬁ Phe s&ﬁ? of Eﬁﬁ%Fm?ﬁ%te 35of SEFP'ﬁqRV%%%ﬂunﬁ%sible

mat eri al aksompdueedngowWhe 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
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to 200 torr such that a high tenperature reaction betwe 4§ e plaéﬁoé
inorganic material and the plate 3 of optically transmi 9t ériYal are
controlled. Even if a reaction gas should be produced, the plate 3 of
optically transm ssible material is prevented from expandi ng, deform ng
or being damaged. Further, the existence of the hole 2e bored in the
direction of thickness through the plate 2 of inorganic material can
prevent the plate 3 of optically transmissible material from deformng
othermns@PtﬁéﬁﬂéVe§§ﬁﬁ§ml§$#bé¢eﬁ@t@¥l@h therepheaia®dve and beIOM/sald

plate 2 of ingrgenie muberiglooRardi gl aly, sthe 1ol g 2e. providedyat | the

position mhere € grooves ersects e grooves such t at the
def or mat paatef 3t bé pbaieaBlﬁuEransmtssﬁhle nmatéfeaknt s atednceédedspaces
above and b% BW t he pl ate %ag i anlc naterlal is prevented even at the
time of APadtdFs mpghdt DFEET Sof™ Rt he

reflecti gpe PhodEfOr é@mﬁ%@g&&pé H%%teﬂlbqataﬁat whd | heexpbaiged with
reference to Fig. 4. First, the quartz glass |ower plate portion 3b of

optical l 9ptﬂanéﬁrys§r@n@mnaseblal masefbrhedr s ednarokbedht er%vmk sead 3c to
acconmodat ] e or gan te | _an gas- v red in
Pbeptigeplate Aaihd 1l Bl ucd! CLAS) 4300° 005 Va1

the fl ool seat ur Sai ss | ower

pl at e pemhnemlsblbxefommmbnmaﬂlalgaspEGVEﬁﬁa$lper3m|rExpummﬂmgpation
with said %as vent 3d. Further, said plate 2 of inorganic material is
pr ocessedet8rRARE %rpp%ﬁ%geﬁﬁm%%%dsurface roughness and is 15 10 January

2005 formed Wikh-GroOYesnaC AN 1RV EsE 28nkhergicn. od NEBrobing Pl @he 2 s
accommodated in the recess 3c such that the side 2a of the plate 2 of
InorganldlnaCELDaIOf thickness 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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is brought into contact wwth the floor in the recess. 1T&193reafter Oﬁ?%e

recess 3c is covered by the quartz glass upper plate remer” zfysuzc t hat

said quartz glass upper glass nmenber 3a and the quartz glass |ower plate
menber 3b are applied with a load by a nold 4 while being subjected to
fusion treatnment at a tenperature of 1200C or higher. At this tinme, anbient
gases inside the recess 3c, noisture adsorbed onto the plate 2, residual
gases or the |like are discharged by way of the gas vent 3d such that the

i nsi de pfessgfewiishegEROYEE| YCr aBdcHYOAYRA 26 2BOTEORF or | ess.

Thereafter, sakflogas yentoAd isschased syahdhalaths dlalesds seal ed
within the plate 3" in Fig. 4, 1'n this connection, the nuneral 5 denotes a
base andsubé nteer aheb siide @astap tioe reEkdtal  af donoavgadi aonmenentadf said

mol d 4. This nmet hod of manufacturing, assures that the i sture adsorbed
onto thelfl apEC%akf i%‘baﬁPBtﬁﬁFer‘?Ja‘?a}} e FéSPHuat? g , TEReSAnbi ent

gases inrhRechRsbde Afhd NeecPidt 803 a7 ecdisedr 86d el egldMel ygigsgbtain a
reflection plate for sem conductor heat treatnment of high precision.
Parti cul apbgr thhletformanben ofa téeclyr ¢dess Srid 2duantiz alessholepge

prevents the plate 3 of oqptjcally transm.ssibl material f eing
deforrredgtalgsg Flgg'%fe{ gfa taﬁlé]JL gcﬁleesscﬂlraer i arsenf?‘% rbé%%%nm‘%@g%lgp%%es above
and bel owrthepplldicd 2/ittf 4 NDegaNbe ERelidald emeil atbéhegt siljetted

manuf acture. Further, it is also ensured that a |ocal pressure rise
acconmpan{PnguEhengEhepraPEBR 8F Bhecregtervhegas 1400omT dFIEe%hi | e cracks

control | ed. 16"10 Jaruary 9008 1 The Sbove anbad ments thegrate 2 of
i nor gani moigatieei adsioghbeldowntas flavipbatdaell i mesrd dgedowsssczc oxonié nuousl y
extendingiLgog%ghgigg géggﬁrkﬁh%£¥ 59 Eﬁg 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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_ ( . - by
concentric grooves 2d alone as shown in Fig. 5A or liné&ar gr885¥s

continuously extending from the inner periphery to the outer periphery

al one as shown in Fig. 5B nay be substituted therefor. Further although

t he above enbodi nrent shows the sole hole 2e bored in the plate 2 of
inorganic in the direction of thickness thereof though not particularly
limted thereto but a plurality of holes 2e may be forned as shown in

Fi g. 6. Further Int Hde i ahovhapsdbqiliatantof ther gdnrite nat efi ainorgawkel ai ned
as being_seal ed-w t.hin t.he ring-shaped pl at of,.optical ly transn,ssible
mat eri al m?ﬁ(?ﬁ&ﬁllnotlspar%}?%‘”ﬂrll ar%?/ ﬁg?ﬁlflgd ttglet hellrrfer?gr- sh%p%%v psl’ ap%aébut a

di ck pl atent@nobuisngr gart endbh@r idonds theeal gflei n gdieiflaatye @b Funéher, in
the material being a disk are shown in Fig. 7 may be hernetically

opti cal | PUtREnsRPESPBREY madefi atle IR FrRc¥es0 6POPEBr gBAFc a
plurali ty;0f bineae 0r80KES L0AcBRELeEABLYLAENEE hilofQNLLNUOYShy;hr Om One
outer the plate 10 to extend periphery thereof to another outer periphery
opposi t eFdgi.d Wneooutlémeper i pheywes Sacd cgnacvesubly tesrtmmbitrsy afrohe center
of said glate 1%, wheEgha hol e égb i s, bored i.n.the plate 10. en_anbi ent
gases i n e RSP TR prat B26f CUGHEi EAPHTFEIn SRS 2 TRe%Pial is
di scharged, rtibe spressube diubberentikal therawst,likely to be generated nost

Further although the above embodiment shows the sole

outer periphery and the concentric grooves though not h'nig d the&g@g but

hole 2e bored in the plate 2 of inorganic in the direction
of thickness 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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bet ween an upper side space and a | ower side space at t nter he
pl ate 10. However, the existence of the hole 10b at theyge%§§?5§¥ %ﬁp%
January 2005 of the plate 10 hel ps reduce the pressure differential to
-prevent any deformation of the plate 10 of optically transm ssible
material. Further, the grooves 10a formed in the plate 10 define the
surface of the plate substantially in equally divided sections (especially
in the circunferential directions). Wth the sections being thus equally
di vi ded, ofi ttliss whsig el t halra kedalceaithepressgwe i defferenntabl ted, as
well as the formation of _cracks in or the deformati,on of. the.plate of

opti cal | §Evanem skl S rErEFI e " 7 R RN %8 oneCLPRELS Orarivy
of concertfisaigsobresmayrbglifornmed in the enbodi nent shown in Fig. 7.
Furt her, although the formation of grooves in the plate of _inorganic
material was ekPraffitd iHe h&TQRE dRBodfAERed skith WrooPédtaraylbe for ned
In the plyke %ftngtéﬁfkéaetb n%ﬂk§3%95€e”%E%%%%hti5@19thﬁ{ &Qﬁgfl in the
reflection plate for sem conductor heat treatnment conposed of a dl sk or

ri ng- shdpsddebat esettiopis cal(kprecdadidiyssi bhe riteer i airammfareptaak of

i norgani ¢, ,materi al  her jcally enclosed in saj pl at e. of tically
oo G BR e ol M bho e peREioRering ot hre PedhaLlY P& o the
plate of jkneggankGredBtBAtah 18c&ONhaet pybtButber ptat s 0kofPEOTRENY
transm ssible material may be Ra 0.1 to 10.0 hum the sanme effects as the

above neAfi vRéd ERbEEFNEATBAEAANbELoBFarkedinesenthie drboveataee 9%rmed in
at | east chhepuhobeoguphaseaofy LheqoRiLeably hipgsripsible plate in contact
with the pIaPe of i nofganic Yatrerial,

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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Further, even in case. where such grooves are fornmed i |_at e .of
optically transmissible material, it is preferable tha[iésg{sa Slrz%‘tez(bgf‘r’
optically transm ssible plate 18 10 January 2005 and said pl ate of
inorganic material are in the formof rings, the inner and outer

peri pheries of the plate of optically transm ssible material have fused
surfaces and said grooves fornmed in the plate are in the formof those
linearly and continuously extending fromthe fused surfaces in the inner
peri pher yrdo gdal oplereperd phesygarEur t hereriali siner efer &bke fidat s&id plate

of optically transm.ssible terial and said plate_of . inorganic terial
are bot hrilﬁ@%’he t?% nof<di sK&S OHES ut%?rliﬁa)%?ﬁjg r?foftlﬂ"ﬁep&l% e %E'a
optical | ypthaasmyssidlenmieniad mhaveialf used sonage saThcedi daglooves

formed in the plate are in the formof those linearly and continuously
ext endi n§afifoirony spudedmast fatethin BhetouREr pBr ithiserfpnmd of heheeged

surface il@g%?g&geEnBUESEtE?ﬁ{lBBQ??ye%gﬂéﬁgnf%ﬂ tﬂ%ef%é&rs eELPOErY. In

this way, cal alr pressure rise acconpanylng the generation of said
reacti onigases isneonpeslipbdriyotoptbgenttéheperagksryn and the deformation

of the plate from. resulting because_sai | ate of optically transm ssible
material is fof MEEGFth dFooves c%’ﬁ?#?ﬁﬂ}g]sepy BHATt i fead y ple?)&eend‘?g]g from

the fusiagrserfiage ofrdiigniidyigsiderhpberyalo ahke fusiag sukface f the
outer periphery or formed with grooves linearly and continuously extendi ng

from t helnggspagicsurtacéal nasAebobbeinpele phery ©6 dheks usihy ewktace of
onot er QULhyBEy WS 0OAGN & £ IR U SLuREE) AUGKY, qheamle 1 T
gr aphi t ehaheet Hawiedg samfadker andi arEtlkgrafovdkt fonmean dimndie dbbares er t of
103 mm gre in the form of those 1linearly 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 ¢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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t hi ckness of 550 Mm and a surface roughness (Ra)of 1.0 #HE?S%H
(a surface in contact with the plate of optically transnlssﬁb ma erlal)
19 10 January 2005 Further, such surface was fornmed with ei ght grooves 2c
of 0.1 mmboth in width and thickness and three grooves 2d of 0. 1 mmin
wi dt h and thickness as shown in Fig. 3. Further, a hole 2e having a

di aneter of 5mmwas bored at a position shown in Fig. 3. Further, the
material of the plate 3 was an optically transm ssible material such as
quartz gl ass aﬁdrthenrdémcmoSuﬁﬁﬁﬂﬁNWﬁsuéhrpbdt&dUﬁIeWmhtpUa@evpartion 3b

h d f 32 di a whi ch
ho 19 23 Bt B 2 B 2 oS B gl R CL e opdal I

portion 3@ havimgy ammOlj.trﬁrwﬂﬂtﬂliTEéﬁ& ahickRsEna@inshonar igi amef erzof 93 nm
and a thickness of 2 mm are prepared. It is to be noted that the floor of
the receS¥r88ern at RO lLowsr MV Sortideay wfs 18R i’ weFed #bl@ having

a dianetgr;ek 4 1.8 pLowide gas vent 3d. Further, a gas exhaust pipe
3e was f%se t8 sgﬂg gas ven 3% to be connected to the outside face of

t he | ower quarFzrghass tbermaberB@l aﬁenhetpbapéaﬁewasmas aptbozarbbyt ed in

th 3 t 2 h.that th d of _.th t 2
b eugns R renSmRtabi® RefbEiar T Hitn' 08 ahgersi STadl Shaslt SR G Lo er

‘the receggsdaplas el glawet hat Meowiar b2 acel assriRRer 3poHdwwhgBaakef ore a
| oad of 50kg is exerted onto the quartz gl ass ugger portion 3a. and the

quartz gPHsST |GvMEIRYsET t9Bn33p B neathsasf lanad ddjamstehorl %% FIg. 4
rQHLZrg?ﬁrghggaégg§8%%gdf%&%%ReﬁE%g%%%n%%ﬁﬁébﬁ e |n§ﬁ§ﬁ{8§essure of the
recess 3andasn 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.

It 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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reduced eventually down to 200 torr or |less, the gas ve losed
such that the plate 2 was hernetically encl osed mﬁthinqphgggﬁg?z'%p% 0 10
January 2005 As a result, said plate 3 of optically transm ssible nmateri al
was found free fromdeformation, production of cracks therein, a
reflection plate of highly precise size for sem conductor heat treatnent
was obtained. Said reflection plate for sem conductor heat treatnent was
used for 300 hours at a tenperature of 1200 Cto find that there was no
def or mat i on of Asaiad ysisatlg: .3 ssfid aptdteal 3 yofr ansnissilpl ermmeniksalibher

productign.of .any _cracks thetrein, thus qgbtaini a reflectian plate of
Dottoal | o ETAdH suft Sl PR Aty 88EPERRDRpR cie g e Pt

sem condughekshedierddigat entefAscexphapnadel Rt hei floregerddisé heirefl ection
plate for sem conductor heat treatnment according to the present invention
will confPdl SERd CRaREsiten dratolsrghmrateiral SPtaiRedpr oducti on of reaction

gases to prevegg;phe Péé%&cQI nﬁ““éf&ﬂéy.P&ﬁﬁsn%%ﬁhgbﬁdﬁ%E%Eia'ﬁ&ét”ade

free from defornmati on thereof or Tormation of cracks therein. Further, the
nmet hod oftreatuwkeact wasngised efdecd DOnhoplrat etf @&r tsempacatduct oo £ h2at 0

treat nent, _accordi o.th resent invention,ensures that._ noistur
adsorbedggn § Fﬁgggﬁh et@?rgngﬁéaﬁpcaﬁgPﬁpﬁﬁF?nrSgiﬁﬂé$ Bh]ES %rognbient
gases W bpicAckheypl atenehigpibtal | Hat&ansm sebl ermheialh ake ghfectively

~discharged such that a reflection plate having a highly precise size is
obt ai ned cF8fksenitbgngier or thHEat ObFaaniegt . a21reblgahiuany pbaseCcLafMG: 1.

A reflecbb@@cgh§§ﬁ gfﬁn§ﬁ¥g§ﬁ&ﬂ¥cﬁ8Ee9§§E Hﬁﬁ%&ﬁ?ng’highly precise

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 i1s 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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whi ch conpri ses a disk-shaped or ring-shaped plate of opti I
transnisngle mat eri al andpa pl ate of inorganic nateriaféhggﬁ% ?%xﬁqu

encl osed 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 transmttable material, said at |east one side having a surface
roughness of Ra 0.1 to 10.0 um said at |east one side being formed with
grooves therein. 2. Areflection plate for sem conductor heat treatnent as
set fortkIPAMEl:ai m 1, wherein both of said plate of optically

transm ssi bl e H?g%%&%bt%ﬂ gﬁ'a gp!ﬁ@tre é’énaié c@xﬂ?@éx‘?ﬂ@é@r%%a\%ﬁlgnt
ri ng- shaped, said grooves formed in said plate of inorganic naterl al

i ncl udi nghgehovesmpextendi ag digdlearhapadd contiingedskyeldr oplthe | afer
periphery to the outer periphery thereof. 3. A reflection plate for
senicondﬁ?F&FaHigtqﬁ@%ﬂﬂﬁﬁﬁ?b%%;@ﬁﬁe#%ﬁ¥ha?ﬂ 8l BAE WhetBPRIBBER of said

- plate of poeptigal herheaneah 3¢ Bhe18BLarial sand §akd-phabeaohr LRggani c
mat eri al are di sk-shaped, said grooves forned in said plate of i1norganic

mat er i al shapkddiphgtgrooves extending linearly and continuously from one
outer periphery to.another_outer periphery.opposite id on out er
peri phery therg%??eﬁg i@%ngg%%?oﬂEpfggﬁg?%+cs@%f%%h%ﬁi%%? ﬁga}e?§5atnent
as set fonkh igidd aitm3, cohereirn s&itth greeves poemed igr t hept pltal ey of

inorganic material_ are extending centrally 22 10 January 2005 thereof. 5. A
refl ecti GH2PFRLECEBL s d1RtDridict of2heat®t r &R FENCORCasS 5@ fIGFtRI nfany one

of the PEE‘EEQEQQrBh@hHEFsV‘@%r &aN o .slaia? o QY €R of OrdBG id} tf@aé# abgaof
i norgani c material “Include one or a plurality of con-centrically extending
“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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ones. 6. Areflection plate for sem conductor heat treatfﬁnganas sg%oggrth
in any one of the preceding clainms, wherein said plate of ino %ﬁ%i
material having a surface is defined by said grooves forned 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 optically

transm ssible material hernetically enclosing said plate of inorganic

mat eri al thereeduced down to 200 torr or less. 8. Areflection plate for
sem conductor heat treatnment as set forth in any one of the preceding
clains, wherein said plate of inorganic material has at |east one hole

bored inst.he direetfilertdion hh Tknessorheradicoaiduatp@siien tnbgtresai d
grooves intersect each other. 9. A reflection plate for sem conductor heat
treat menfS &StetO¥ it i AN £ 80T whBPeiF AT et TS onERABPEN s

central | yofigr npthbPesaisd et €107 dor gagie Mt eni@lrgld.c Angeblegtion

pl ate for sem conductor heat treatnment™ as set forth7in any one of the

pr ecedi ngnclades, ovherei na 2®11Graldriyar 9f 2008 s&nd rgredves éprerding said

pl ate of inorganic material have a total length 1 to 10 tines the

ci r cunf ePénti al | ength of said plate. 11. A nethod of manufacturing the

reflection plate for sem conductor heat treatnent conprising the steps of

providing a first plate nenber of optically transm ssible material with a
ro

recess f8r acchn¥sdacrigor Mhake 6PTi AGFGERPEUREOET iRA2habT PREBEREI f ace
formed whth s grogyes;, {9 5;[15}9 hda5s VEAL E)'}.etc%ﬁifnlgo%lél_ﬂcmss,a' PhE£EESS:
accomodating said plate of “inorganic nmaterial in
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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"said recess such that said surface formed wth grooves i§o gggught %ﬁbg
contact with the floor of said recess before covering sard recasd a
second plate nmenber of optically transm ssible material; discharging

anbi ent gases within the recess by way of the gas vent while the first

pl ate nenber and the second plate nmenber are subjected to fusion treatnent
to each other at a tenperature of 1200 -C or higher; and cl osing said gas
vent after the fusion treatnment. 12. A reflection plate for sem conductor
heat treatmdntgroasishfoompdi sies aadldskplsttapedf orindnygrsitapest@t ke of

optically _transmssi bl e,materi nd pl.ate of inorganic _materi
herneticéFV§ é%cﬁ6§§§'i%e§g§é g#s F%hggedzﬂwﬁ?iﬁbﬁ s ﬁﬁgﬂn£$5ﬁ%fl€%erein
sai d pl atengthi 86r gantcpmateri al has at | east one side in contact with

-said plate of optically transmttable material, said at |east one side
havi ng a surface roughness of Ra 0.1 to 10.0 pm at |east one of the

gontacting s dgs penbiddneopl abeehoonth gl Iohd rADBTLEL AGLE JTBEr | Al and the

I
24 10 January 2005 ate of 1 norganic terial having at Feast one side
formed wetnhcgndovesrfhbeaedttrbeteent d8mpAisihd eché oncgbatet f or
sem conduct or heat§éreatnent as set forth in claim12,_ wherejn poth said

plate of optiRaPYyHPAnsh ssfBFEtmtRiFE afPilsTd pPht e FE1FHoGani ¢

mat eri al cahfshi Bgishapettgdiad phatie af Mdcal Fyr brefossicbhe materi al
having fusing surfaces at_ inner and outer peripheries thereof, said
grooves PheF8dioly Hroovasic ekpbrdiag hiovdaw ya afdréonei desisidy ¥¥&m t he
fusing s EB?GSs-Of said inner periphery to the fusing surface of said outer
peripherg. 4"A reflection plate for sem conductor heat treatnent as set
forth in clai nid2nindnes eyars boddt siai el aileo@f 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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optically transm ssible material and said plate of inor f rq are
di sk-shaped, said plate of optically transm ssible nat elgf‘g&hdaé\‘%yﬁgé(gﬁ
fusing surface at an outer periphery thereof, said grooves including
grooves extending linearly and continuously fromthe fusing surface of one
outer periphery to the fusing surface of another outer periphery opposite
said one outer periphery. 15. Areflection plate for sem conductor heat
treatment as set forth in any one of clainms 1 to 10 and 12 to 14

manuf act pledeacéoidpngandcnuehediglahaving a8. leasbt bod atder dorgedo cl ai m

11, wherei.n,. the reflecti ate.ls in accordance with any one of clains 1
to 10 and*t% %O?ngzggrﬂ%al_% 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
resi stant3to chadiedlestignr qtifts obRY by SEEFOPGMCERE tHRAtadSBPPERSRAL of

foreign jmaterialg,and the pfoguction %e&%gﬁtlﬂ&ths% deghsgte' o9 plate 1
for sem conductor heat treatnent is conposed of a disk-shaped or
‘ring-shapetipbaly oftmptdnciadioltar ansatssible amat ersaldanglatpl atef 2 of

i norgani ¢_nater.ial hﬁrnetically .enclosed_in_said fisk-sgaged.or

ri ng- shapBUTHFALE, “FhCWARChA € aF HEPT AERPSE | 7dT Yot 2-Feer PRI Akl %t | east
one sidetirBnseOBEaBI cWnhhesahl phatagoffu@AticC AUNFddaNSId SShdde an@t eri al ,
said at | east one side 2a having a surface roughness of Ra 0.1 to 10.0 um

said at PBASt ee&igihgeizs Shonasd grodieés gzeovksr dingluding grooves

extending linearly and continuously from the fusing surface
of 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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