;e3e", H"6T"T"hl # REFLECTI ON PLATE FOR SEM CONDUCTOR HEAT TREATMENT AND
MANUFACTURI NGWTHEREG: BACKGROUND OF THE | NVENTI ON Fi el d of the

| nventio invention relates to a reflection platj mm

sem conda\w at{ treatnment and nore particularly to a plat ’m’ mmmmm}mr
to be used forc®®®¥ni conductor heat treatment, a reflection plate t.@of3 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 dunmy

waf ers. DeRERIIRITIONPEARE REOR SEMACONDUCTIOR HEATd TREAIMENIONANDt or

manuf acturing, reflection plates of various shapes _and sizes are used for
refl ecting heat radiati%@NﬁF%ﬁ$gRﬁ¥§tMHGH@Peﬁ%ﬁgEoﬁbre specifically,
reflection plates of heaters for sem conductor heat treatnent, reflection
plates to be used for a sem conductor heat treatnent reactor, or dunmy
wafers to be plate on a BB&KGROENDhOFeXéip | INVIERF.IOBuch refl ecti on pl ates
nmust nee .rigu%rengntg %%ch.as absence of dust, corpuscles, or particles
whi ch m GREIBe OFediift &8 tﬁgﬁgpronj sufficient corrosion resistance because
anbi ent gases @he RirgllentcolnvsnvEoh NreadAY ceasRs. 3 Age@ilsekibnopliaressati sfy
t he above requirenents, the applicant proposed a reflection plate of the
heat er t 6°be SEEEGOPAVERETs EfRCoRTFELHE e @ POFEERL Hir Waddie S Pat ent
Appl i cat p,9Lal F’ogpeé‘_ e e, Pyl] i BeNousg800¥gJ.1899emf<%r?cﬁﬁéﬂ9rt% ch an
expl anation w | e given as follows wth reference to Figs. 8 and 9. In
Fig. 8, &reefheatt,on pl atrefI®dtsiaonppdeadeof topl &ee- | ukedquaftz glass

support g%%?%%n %c%g% %e%%fk%%%k%%n% 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.

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
Application 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



" plate 22 of carbon having at | east one mrror side, said reflection plate

22 being sealed in the plate-like quartz support nenber 21. Said reflection
. plate 20 has been assenbl ed by putting together a quartz glass upper plate
portion 2la, said reflection plate 22 having at | east one mrror side, and
a quartz glass lower plate portion 21b having a countersunk seat 21c
(recess) for the reflection plate, all of said elenents being subjected to
fusion treatnent after the assenbly work as shown in Fig. 9 such that said
quart z gbadsseuierofl abebpar tHaoniif aaandesaitd anearhirgbassikdewersaiai ti on

21b of the _quartz glass support nmenber are nmade integral .. \Wth said
Tof | ecti BREAFAEA 080 PIARE o bBHABBOSE G ot | RepPIEE 23 85y M 1% sai d
quartz gkagpos¥PReberenher 21 provides protection against the production
of dust, corpuscles, particles, or the like as well as providing sufficient

corrosion resi SaafAcerefiecsivs beladeed 2er dashatbesdi d assfamrlgdn f ate for

sem cond L_he t ed-Lpn.the reac nyi nnent der a
empor at BRSP4 RET0R MRt Pt P Bt R R B R 2t e
remai ns thad saifl asrianaskats pef heetinen 41 ateaseachs witdrdrhesiaddi ent gas

within the interior space_defined by the countersunk seat 21c (recess) for
the refl 88¢i o pAHRELEr GLEASt heOHBAr tR1aFassPeBt+eRult1ib n BAYERYN dmteri a

adsor pti eByas e siakllsk a@f 29UCh JRRGHd 0 JhaneW td¥ b ctHWd herdme e, athe
reacti on gas produced by the carbonaceous reflection plate or the quartz

gl ass caode sald sdlaferitr dbeag pukisaredbspbwdars iohe tomaioreadealter

reflecti pl.at e d the .quart | ass_body in conta therewith wth the
rosult t M SEEETRIG: P Sk Gadof EndEry- S SYPRGR b rhdtes

Furt her mgii@ssi tupfet (pbet@opedtibat 23a darflasdzdghaastieldlects aoydat e 22

i s accommpdated in said quartz glass |ower portion 21b having a countersunk
seat 21cPPr&Edess)2hef 6fe T QUALLZ ¥ER%S uSPOPOFS! tNYMPSM adis prafed
thereon sg+ag.4,q cover the countersunk seat 21c (recess), the weight of
said quartz glass upper portion 2la being applied thereoonto at a

t enper at ure of Washhi ghids YreZl@Ctdromomrdate b Gubjdot edcadoatmcdss on

treatnment. At this ti there is a likelihaod that the.interspatial gas
o oduced B Lastatty B IHker Beu BT RRS cAFbicholRaFF | Saeisn SISHET
resi dual mga®e@r 21035 dvidde ppacecebnnedghynsbe wrunpepauskisaatoRlc

(recess) for the reflection plate can expand while the quartz E{ass body
def i ni ng3i§é r s e SR USFAES rc aP2SBIEHES rdefVF mGte f radiqur eds  we as

providing sufficient corrosion resistance.

It is to be noted here that said reflection plate for
semiconductor heat treatment are wused in the reactor
environment under a temperature of 200 to 1200°C .

For this reason, a technical problem still remains
that said carbonaceous reflection plate reacts with the
ambient gas within the interior space defined by the
countersunk seat 21c (recess) for the reflection plate or
with the quartz glass to result in 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 pressure between the carbonaceous
reflection plate and the quartz glass body in contact

therewith with the result that said quartz glass body tends



= SUMVARY OF THE | NVENTI ON The present invention has been made to solve the
above nentioned technical problemand its object is to provide a reflection
. plate for sem conductor heat treatment which is resistant to cracks or
deformati ons by controlling the production the adsorption of foreign
materials and the production of reaction gases. Further, it is another
object of the invention to provide a nmethod of manufacturing a reflection
pl ate for sem conductor heat treatnent which is capable of obtaining a high
preci si ong efdaeql i Jalfren .for sem conductor heat treatnent plate w thout
any influence at the tine of production from noisture adsorbed on the
refl ection pl aFarthesmensal aisas, ter bgnypoiesodhadr sajid Wunnlve glass
acconmodat e. -The retlecti m u e at ment
3 acco;":lI |%gréctscg%t ep%ogr]tg%eg% ﬁn%/e%??gﬁﬁﬁérgﬁég{joigol%é{l hébggg\?eaérlegn{lfoned
t echni callgweabl gost 1 en chabacdiaarirzedai rotmtRrissinkg e gt SRishapettays)
ri ng-shaped. pl ate of optically transm ssible nmaterial; and a plate of
i nor gani CSRALEr itAI1S PTG SHASP ARBISTs &P LT hidd Ailsk Rt Bre¥§9y- shaped
plate, sajf pkat, ofodyaqr gaRLC EaLeFdAbuMaVidg At sheast onessyrfage in
contact with said plate of optically transm ssible material, said at |east
one sur f ated dirdviofy s islfuaod zr @lgsseswrsir RoEibnt @1k eingnapmiiedt | east
one surface havin rooves farned therein. .Since th ace roughness of
o 0l ar e s SRS e (7 SR WAt PR
transm sgeblstibiRictidaltd sheefusdtorRa r®akniemtl0.0 a m it is possible to
restrain the reaction as a result of contact between said plate and plate.
Furt her, becaud¢ ofthgrfooved§ror ST ohe srf ad&Sdfihore pithad ofthior ganic
mat er i al . i Jealart RS AblbAuELEE BYe h0i LPE-Eearalopdas & odurd i on
bet ween the pléie of inorganic materiat and the plate of optically
t ransm ssiadbenmeategrisalrefilerttitat tlledd,00a s ighsm lpresss e g iges due the t he
said reaction Qgs.pQ%f ctign is regtrain&d totpéﬁve t crac%s:gn or
def or mat iSHRST S % 92 opPTREFT §UR FafiSRT s &6 & Trateri'alt 3 oftBei ng
taking plrag@eddidrs preter reth hexpahbatwiatd the phatw»f gopkscabddy
transm ssible material and the plate of inorganic material are ring-shaped
whi | e t héegriadvds ther medliad e Gs S5 SERaTsHg AR TR iEI2 ¥ e nel udi ng
grooves linearly and continuously extending fromthe inner periphery to the
outer periphery thereof. In this way, since the grooves are forned in the

pl ate of inorganic materi afUBMARKMAORQTHENEMVENTEAYN conti nuously fromthe

I hner perlpher%h%p é?gsggEeriébention has been made to solve the

above mentioned technical problem and its object is 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 is 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



peri phery, the |l ocal gas pressure rise due to the production of said
reaction gas, the cracks in and deformation of the plate of optically

. transmssible 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

| ocal gas pressure rise is restrained to prevent the production of cracks
in and the deformation of the plate of optically transm ssible material.

Further, asiceeelitite to aitee obrepdntcal hyeht Bosnhadebke waleel aheangbdhe pl ate
of inorganic material are hoth diskshaped, it is preferable that the
grooves fEnFE@ned teehpiiged Frademfarisc GhraGtar idadkedds 99mpdard ynand

conti nuousl y {iQ0@Re Ut er,per ir&fh%%ﬁa‘rbe%ﬂo" 5 £QUt erg goer iogﬁrc}/alquosi te

said one outer periphery. In this y, the plate of optically transm ssible

mat er i al tarachstties silbdtee ndt e mica Yanandmat erliatie may heodigekdkaped estuicl t hat
the | ocal gas pressure rise dye . to the prodyction of said reaction gas is
oot r i no R ey caRblfredais ppare” GR T BRA fhr & B

ring-shapadta,t Ratike giesd toft Rafo e iR eddien Hawnacks i ad de
deformation of said plate of optically transm ssible material is
rest rai nédirflaget hi §ncaseontacts piiditer r e itthat plategr cobes drdrimad i t he

plate of JANGAVS IR Gl 5 extendino eentrabhy heraok suchfhal the
| ocal gas pressure centrally produced eréinis restrained torestrain the
product i @urdiacer acksghmessnd f hea def or gat on oofu hhesplidt atofl et cald y

transm ssible materiaal. Further, it is preferable that one or a plurality

of gr oové¥Lia S AGFHING GHAY ForidSh T Pif-ate of inorganic 5

material. In thijgceay,tiil NCELPRE-OT RoRlgWhRlsist Y Of 9§99&95F§%%e of
concentrically formed in the plate of inorganic nmaterial, the reaction gas

can be vemoaania hmaterdadf ekepti aln dicocediiodn wath t$atdt pdiosallair
i and ¢ i€ HBFURA o Mt T DIt T Bt 1 3L Ak G PBle Harkt i al s It
is prefepetitial thersdekracs afhesardaptade bs sUbséanltablty @susddty
di vided by the grooves forned in said plate of inorganic material.
between said 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 is 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 i1ncluding grooves 1linearly and
continuously extending from the inner periphery to the
outer periphery thereof.

In this way, since the grooves are formed in the

plate of 1inorganic material extending 1linearly and

continuously from the inner periphery to the outer



In this way, since the surface of said plate is substantially divided by
said grooves, it is assured that the |ocal air pressure rise at the plate

. for the nost part is controlled to restrain the production of cracks in and

the deformation of the plate of optically transm ssible material. Further,
it is preferred that the plate of inorganic material is hernetically
enclosed within the plate of optically transm ssible material, which has an
i nside pressure is reduced down to 200 torr or less. In this way, since the
i nsi de ppesspher9f saheé plladealof @p&i cplkbygstiransmiss bldudmat €61 alkhies
reduced domg t0,200 torr or, less, it is possible to restrain a high

t enper at BF8AREEEPRoNOSF SFLE pITRAECTFOTPtIZH | yERS anSkRSSF bl éNnafdd al and

the pl at gebriBREgANI G eMatENd al phthi n dee &ﬁ%ié’&f?ap%rgb 2l phat e of
inorganic material and said pIaFe of optically transm ssi Fe mat eri al .

Furt her , maheriedutedreasrdénpdessure assures that said optically

transm ssi bl e terial _hermetically, enclosing th |.at.e of _inor.ganic
material is frg%r€+%ﬂi%ﬁ yéx%ﬁ%i?oﬁhaeQBPﬂﬁ?goﬁxgﬁgddgﬁﬁﬁetbﬁeﬁgp e
Further, petipBep9sst®l et ehftest i Bekypdesghar gge Misd el RorddeRided son t he
pl ate of inorganic glateh the residual gas therein, the anbient gas within
the insi #8NEREr ddf Hhe tddregtdosn reft dn@smcorPorated derhghene to

manuf act YLENQ<PHQCES I i nL.c t.eri redt is

preferab%e tggt sgﬁaqﬁﬁgtggg?gig%gb $%§§%§§rkgﬁa?§%£05%%t§%{ﬁ3§ ﬁgle in

t he direprewvanof thki phodsctiloer edf atackgpobi tawd wher dethemgrdovies £f or ned
P 8

in said Ekate ipter ectteacE otEer. The hghe bored,in the direction of

t hi cknes5&t P42 osPti BR A8 &Yt EaBF86§§§_'ﬁt@?gﬁfﬂaéach_other functions to
assure the ef fegttnerdi schaegecd phatamyrendpgases1p thihAskie sibliede of
the plate of inorganic material including noisture adsorbed onto the plate,

the resiBahPrgasesndr thRePdabrenf gasssanichmatendailnsigebothsdiigkyl ate of
Opt'calléhéﬁéasmi 'Pgegﬁﬁﬁﬁwﬁﬂ'eF@§épeEhét féo@%gf%%@mé%tfﬁtﬁﬁQCih0|e
e the plate 0

IS provi cehtrally o rnorgantrc material. Tt TS noted that
t he i nsidkaspaceofentimbtyarmibt weeam ttdrei alpperesdiedeisand ltihedrdwer sindle in t he

pl at e of ogﬁlcallé,tra sm ssible material i s nbst susceptible to pressure
tP ¥

differen INAQUELY o r P HUY 9] h@UEEFegBERGPREAYd 1P e SRS f PEE&RL i al can

be mini @éeﬂpaéryh@prgﬁtef sRi@duati entardpdsephkriie plate of inorganic
material is centrally formed with a hole tﬁereln to prevent the formation
of said plate Bt dftiscarhy,t resnipdgitlel ecfatatiiatal ly trensotiglsibdegt hs of

(D oToouatebasTedln e PLALe BF LIBCEANLE LA ah Lia) BE JRgone LI
def or mat sbapefiersexnth atidatr abks Ideakei gashermasude | risgcerds 46 tohee,
defiCieng¥08LcLRgnsaﬁ§ngggdaQ%action 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 said 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 local gas pressure centrally produced
therein is restrained to restrain the production of cracks
in and the deformation of the plate of optically
transmissible material.

Further, it is preferable that one or a plurality of

grooves is concentrically formed in said plate of inorganic



7 decreased reflection performance can result. Therefore, it is
preferable that the total groove length is 1 to 10 tinmes the outer

peri phery of said plate. Further, the nethod of manufacturing the
reflection plate for sem conductor heat treatnment practice in order to

sol ve the above nentioned technical problemconprises the steps of
preparing a first plate nenber of optically transm ssible material with a
recess for accommodating a plate of inorganic material having a surface
formed whhhegigoves;, formng a gas vent in the floor of said recess;
accommodating said plate of inorganic material in said recess such that

sai d surface fbrntlii whygr sdves iang roxontptiratiihyt RE Proovest axs d
recess before caveri i.d recess ans of - a,second.nenher qf .optically
transniSSPBanﬁﬁﬁg?#gg;%%th arlinﬁgéngﬁghe d%%e%nafﬁﬁgﬁctﬁgﬁfﬁgégg by way
of the gaReverédavhide tdws fidast pkat eenegberimndide Saeand qdaaitd aienber
are subjected to fusion treatnment to each other at a tenperature of 1200 C
or hi gheflirgffiienosisH§hsait®adas Bt HPe2t tRETf UBFBASHEEat FdFC.  Tife

ef fecti Vg diaabanopotyibra Lie MRRLEIC ihE RCOGETS o8 JPictaug agsor bed
onto the plate of inorganic material, the residual gases, the anbient gas
i nsi de t bedpktheedefoopiidahl pft thespilssieblod meitdmadll y Harsksntics il le
manuf act uri ng,met hod assures the provision of the reflection plate for
senicondﬂé%S?l%Eat treatment of high precision. The reflection plate for
sem conduct or fieati d 1 g FBALedC UL NGhEO UK ULSER JdiENpleBemade 10
sol ve the above technical problemis characterized in conprising a

di skshapédbstapthgliiapayapilyt digidgst valthy Oraeyess fBmedrdiersald and a
pl at e of %Qgggg@ig ggbghgglmgﬁgqggically 8 encl osed in said disk-shaped
or ring-g aped plape, said plate of ‘inorganic material having at |east one
surface in confacttivid hwaai,d pliate otheptsuwafdae t cfnsersdi bbeatat erg al |

said at | east one rface havj a surface roughness.of Ra 0.1 t 0.0 am
said at PEESEaBRGaLlir ST oY gFooUeOTCrRgy (Hor SPnasPHEER Shaly al s
with grogyes1beanediim RledRA PN Sif fege plathe rRlratt® Ot igedd ¥

transm ssible material in contact with said plate of inorganic nmaterial, it
i s possi bbe coptredtlest tq heesereinofhguenasudd dbnehcerpekiedn tand pl at e

d pl at | f | at ] o
[ eat monthBe AErATEREAF, Us CERL TR P o PRIy R R o o

adsor ptimatetibdrei gn materials onto the inner surface of the optically

transm ssible paterial, .the production, of reaction ses can be restrained.
Further, the fEPﬁEgFBn ¢t dro ?FF%%etgﬁnggg 8#%%ﬁe a2 Ytical |y

transm sghbbkeigat efkal nBehesiE8S Al BntheskacadihinPressurgldtsSe of
acconpanylng the gas production between the plate of inorganic material and

t he pl at epstcaplivcaltrpnepdnsiodsi bmatedtiadial Wwdcusdaheran arigidoves in
one e BSEagabIE PL Ay AR g g w5 Nt te e s
are restrai nedIn this way, since the inside pressure of said plate
of 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 sald plate of inorganic material and said plate of
optically transmissible 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.



It is to be noted that both the plate of optically transm ssible materi al
and the plate of inorganic material are ring-shaped, in which there is
provi ded fusion surfaces in the inner periphery and the outer periphery of
the plate of optically transmssible material and it is preferable that
said grooves fornmed in said plates include grooves extending linearly and
continuously to said fusion surface 9 at the inner and outer peripheries.
Further, it is preferable that both the plate of optically transm ssible

material and therphaipe ofti Nos gigsipter il e ditskesRapedscharyai ch
there is provided a fusion surface in the inner periphery and the outer

peri pherpodptuke prdgerkgdopn chhPy R¥asmiodsi bherganeéfi Llafry i thies
preferabl.g Eﬂgglt &rg%%iko”ﬁ%' 1,330Pl Qe extand Iipeanky and
contlnuousFy romithe fusion Surface itn-one outer periphery to the fusion
surface oheasofhedueutes pesi@phestyropnoses t elrssimbaret it etumierd phéwey. | n

this way, th% | ocal air pressurg r%;e %cconp%n{ln t he productij? of said
react i on™§as Pgtﬁééﬁﬂapﬁgﬁeﬁépg s&hene 6F609 s POLRER LN "EhE TPt e of
optically trangpiegkbl e material ﬁf&?@gabieearﬂh)é_ta”ds&ﬂ{‘“ﬂyg{z'é'YOffr om t he
fusion surface of one inner periphery to the fusion surface of another

out er peihphgrpicAmaterasdl is bheedowalthaiar hodesdur éhei s reactdwpamfi ng t he
productigg.o% sai d Bgaetiontgasessg .rest %E%e to %%%%%%If%ﬂee%ragys in
and the H8FGKREELoNESEFOLnE tPaPe St 18p eSSy HrafE R ySPo e THsCerital i s
restrai nedidBRILEEeDEREBKBECEN@EhTHENBRAW NGS Fig. 1 is a plan view of one
enbodi nent of the reflection plate for sem conductor heat treatnment in plan
vi ew accor di ngTE® thedSresent ilivehbpoingsfion jefa ddGknGss 3Fed of Fig.

surface BPOTRACH HrSt e GERo et R T B e R |

sectionakoviassioe eéhd aefifagtive ndbstheraei mf nehkodardbiemle rgefdesct i on

plate foai%ﬁgkcogggctgﬂsgggt g£ea%ggnt§l§%g of inorganic material
including moisture adsorbed onto the plate, the residual
gases or the ambient gases within the inside of said plate
of optically transmissible material.

Further, it is preferable that said hole 1s 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.

As described in the foregoing, salid 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 1lengths 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 1if

it exceeds 10 time, deficiency of its strength and



Fig. 5A and Fig. 5B are plan views show ng nodi fications of grooves forned
in the plate of inorganic material, in which Fig. 5A depicts the one

nodi fication provided with only con-centric grooves whereas Fig. 5B depicts
anot her nodification provided with |inear grooves 2c extending fromthe

i nner periphery and outer periphery thereof; Fig. 6 is a plan view of a
nodi fication provided with holes bored in the plate of inorganic materi al
Fig. 7 is a plan view depicting a nodification of the plate of inorganic
mat eri al geEk8as8di sc@18861bANBLrYbeMaREeackRf kashilen prateekoke, it

sem conductor heat treatnment according to the prior art; and Fig. 9 is a
sect i onalsvpeafesrbégpthihi hheatpradugrporenmtenstihotst hetpeflPe&mgs pl ate
for sem conductor heat treatnent_acc ing to the prior art. DESCRI PTI ON OF
THE PREF% hﬁpéﬁﬁcffﬁﬁﬁﬁf§ykﬁre?ﬁé@téggkghe reflection plate for

sem conduct or heathér patmentmedesd dbfg ratifae turdsent théeveefileatdond t he

nmet hod of _manufacturing said ref|lection plate for sem conduct or heat

treat nenPlaffl £E ERBPLEPREBCHPENhPRT cFEREEMEBEFPEACEIERT dligRTERY. T2 As
shown 'nsg?ge %hétﬁbé&glﬁ&ﬁt?&n&&aE%c%nﬁ%%lS%mdﬁYEMméQ%pP§§éstE%%t”Eﬂt IS
conposed of a plate 2 of I1norganic material, said plate havi ng at | east
one gl ossyepsdechavpngparief| ext i fUirgtat ipd adfe 30%Mera wifr r optdgefldye havi ng
a reflec%ion rati o, of 80%§orwgpre.% t he Iight E@vin a mq&% Ifn tg of 500
t hrough 3568HATSaRd%a T i35 of [St ifcaf T§TTT anshi sSTHPRSEAN TG Sai d
plate 2 phaeewidhi tnoddani&EOmaseehapl ey ih@f ai R fREREd aliteer am c
materials including carbon, SiC, TiNor the like, or metallic materials

i ncl udi ngrRAVeEpt é%rtm#élq ikedffly I8 tusiel; the FileRrofohedRlfedieseifce,
purity r ' .and r e; |y é?%%?ﬂ i ble, gr. jteis
particulgggg&%gggg%ggleggiﬁquﬁ{ agngoﬁagggégggfl¥ e SI%% églo ?%% pl ate

2 made ofrecresganich nbheti alaiidh sonfacée Vidrmeshidiphatgeo®vies Ras0ih to 10.0
am

\y

contact with the floor of said recess before covering said
recess by means of a second 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.

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 assures the provision of 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



In this way, since the surface roughness of the side 2a of the plate 2 is
inthe range of Ra 0. 1to 10. 0 ~cm 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 reflection plate for sem conductor heat
treatnment is used wthin the sem conductor heat reactor at a tenperature of
200 through 1200 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 genesratiode®f iheaghi@n dasessiRd eskr at Negh-siPasdd cyiarley, ¥htd Ra less
than 0.1 a m the conplete contact can result to initiate reaction whereas,
with Ra BbEatR) ¢br&nehRaAnN10. Dajemiapr bevidiong thoradvhone swefageegl arity.

oughnest el nod "By 01 SHUR01FIAT,  WhEch Bad Raadur oat By HERRESE an

or di nar ynste ek, r aghhesst ndasist n@nenstsuufanke (&duehings M t stoyaceake
SURFTEST SJ201) under_a set condition of the cutoff value = 0.8 _mm and the
nunber ofPWEMGHNOLE Ba(fedsitifed G-dhgt Rza SAHE Furkdnstt ¢2ei8UEb268 noted

that the,plate LrMvéNorgantE fmeeLiRl and the plate 3 of optically 12
transm ssible nmaterial are each in the formof a ring. Further, the side 2a

of said plate Inh ithforwa wldo avpthuratoeyedf foimedrigrapvksadt one

i | di f he i i ph h i ph ith
or ediet or AL it or VAT 1 F0 15 B Er bFY BrebimeSses e At Bordal R et n

Wi th angtdrttach stvinges fid5 plabe ifde i2arehnial dmpkatkeal,i sitoraed with
three concentric grooves 2d and a hole 2e is bored through said plate 2 in

the dirRAIVIPH 4 cKIRETHN a i tHeRT IRy e dofe &P sEPRE gFeBest2c
crosses ;on8,ody S@hgv\%rl%‘%\éesar‘?cﬂ'gfgﬂeh%r1 e ALhedy s 'dﬁ%ZPef?ieé@ian' ate 2
th th u e 2b, It

is mrrorsurfaced. et mrror surfaced si IS possible to
have ei tihbeate@ntonf ssmidosddesoRahand 2Ureaftmsett exs quaritiignedNexn, thhe pl ate

3 made of optically_transnissible terial, will be explained., Said_plate 3
made of SHTCH Y | Plnein SSRe bt | B A Rocel G ASper Tpl at o
portion Ssroig fHaEtZalkasntd NthasisRe@WN sk fhicd. & afrk aoheveslplate

portion 3b of a quartz glass ring, said |ower plate portion 3b having the
recess Jerdskrohvmtiata@terdad atehe erofluaiciganPé m@Eathiign t gefefn, said

quartz gé@soélplpggt |l gteqportion 3a and said quartz glass |ower plate
portion 3b being subjected to fusion treatnent for integration.

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 inorganic material and the
plate of optically transmissible material because there are
grooves in 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 transmissible material and it is preferable
that said grooves formed in said plates include grooves

extending linearly and continuously to said fusion surface



Further, said quartz glass |lower plate portion 3b is fornmed with a gas vent
3d therein, said quartz glass |lower plate portion 3b being further forned
of a quartz glass gas exhaust pipe 3e at an outside of said quartz gl ass
plate 3b in communication with said gas vent 3d. Said gas exhaust pipe 3e
is adapted to discharge noi sture adsorbed onto the plate 2 of inorganic
material, residual gases and anbient gases within the recess 3c (an 13

i nsi de space) to produce a reduced pressure (down to 200 torr or |ess),

sai d plpstbehegiﬁh@§e§nafbate§u%8rﬂpﬁébaége- The nmembers conposing the
plate 3 of optically transm ssible material referred to as quartz gl ass
her ei nbef or e nByrbeck eplidcedswiPrebarapte cdillat t balidn Ekebirlafiainioda. In a
Vi ewpoi n It b st kabil .t h r, rtz gl ass
st op S aRtb ¥ raleopER B RAEETET RN BhH bfiren Sh dRonp Yl

sem condusteribtatate eatimkrtshiapedgnuiactuliiach by heceommdaitagidde pl ate 2
of inorgani¢c material with the side 2a thereof being in contact with the

fl oor of FHAECRecBYELRES| n1Baj BRGuar PRyl aBSTRBREFYpl ARE pdPei oRU35 and

subj ecti pgriPReAYaLEZ t§leASS MRPESF POBE £cRPLY i OPaR8n3BdibNE GHaRilE gl ass
| ower portion 3b"to fusion treatnment for integration. It is to be noted

t hat theandsitieisf pried eredbdss Bratnithe tdeopves eformedoimpdatidd ptlisdeei n i s

set to a_reduced,pressure (,down,to 200.torr or less). .Therefqore, even if
used i n ERESH: LARPERTYLfna! REEsABRRSrYo6G T, EBogts ol GHsats fict i ons
to contreher eaekiropehkaipheey T ctHY afes Sorangufdhde pbat andthermatitdzze t he
production of foreign materials and reacti on gases because the surface
roughnesBeBiPhREYsOPPaEat2asaidt RESpPHLEL2PRPEIRASHYL to 10.0 ,um Furt her,

the reaction gpsesyase,yent efei Mokadi gk r( FE}\@%FQ% Qris%u%\@ompié)sngﬁ%%

circunferential directions to restrain a [ocal air pressure
acconpantyheagptrbducédomn orf gasigr odactiion gEcause rhetphaned? hegfcauser gani c
mat eri al Ls forn%d mk;@\t?f.li ardgiogves 2¢ %x%e£Qin fr%ﬁﬁ?@? i%per
por i pher §1E0SERE GG &P BB pifer s GridL 3-BI G aPPES Cot L ondaRHIE Fasves 2d.
As a resghterihe fextmid o fa€r@ACkadi koDt it udafor fedh oBhef fhd gpl ate of
14 optically transmssible material is restrained.

surface of one inner periphery to the fusion surface of

another outer periphery. As a result, the 1local air

pressure rise accompanying the production of said reaction

gases 1s restrained to control the cracks in and the

deformations of the plate of optically transmissible

material is restrained.

BRIEF 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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Further, the pressure in the inside space of said plate 3 of optically
transm ssible material is reduced down to 200 torr such that a high
tenperature reaction between the plate 2 of inorganic nmaterial and the
plate 3 of optically transm ssible material 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 bei ng damaged. Furt her,
t he existence of the hole 2e bored in the direction of thickness through
the plate 2 offigior gBRi c amet errad. casppr eyt phenpl atiewds of shewiag! |y
transm ssible material from deform ng otherwi se frompressure differential
in the JPREE RV ECRRACEeOERCYSSd fnERed 21nf thRomfaticc Mat ppaFaNIC

Parti culglidrsdie ol S,pecpr fuigleds Al dhs QST LAON JET Robeghoeyss 2

i ntersects tlf1e grooves 2d such that the deformation of tﬂe piLate due to
pr essur epxbb¥ide@ntidih | onfllye spacesntbduve @mobbes owhechregd afeg2 0bB
inorgani ¢ naterial i revented even at the tine, nuf act uri ng and use.
et ¢ HEETET 00207 ERE AU AIGRT e PEFT SAR off iotiat SHRAE s BRPESRACE or
heat treat meRteMblihgb&rexpl@idetnieth é@&p_h@@[r,e drl Rb@eed. pEkipheriyhe
quartz gl ass lower plate portion 3b OF optically transm ssible material is
formed vikereefount ersunk seat 3c to accommodate the plate 2 of inorganic
material and a..gas ; 1N e.f j ; Jriher, the
out si de of saiaFdlg%uaér/"[alzrg g%%is)&? SQ\A:/Leérew p%gtae %%%Fg%aggbﬁsgfggﬁégdwﬁgﬁﬁa gas
exhaust hpopes 3sored commuine cptaba of t insaganjasmeearidd; Further, said plate
2 of inorganic ,mate{i,al irs%ﬁéocessed to, have a prege{%ern‘i ned s rfﬁce
roughness and §915' 13 & i YHE§r SoRESt I oA dgFb5vERTHa1 REr ERR.  Then,

the platg 2cd SoACLHPRLL 8dnbPethg1Fecess 3¢ such that the side 2a of the
plate 2 of inorganic material is brought into contact with the floor in the

recess. Theredfi®y 8the resestigpails viereradd dyrehegubon zpyhbesfapper

pl ate ne t sai I er, gl be and the
uar t7 ol aELoqBaateds | Bl AL ARAE desstalhol e BB TR 38570

whi l e beamg subj ected to fusion treatnent at a tenperature of 1200C or

hi gher. At this, tinme, anbient gases,insjde the recess 3c,. npisture adsorbed

onto the plat& - redi dadl FasetCoriohal| i KéeHr e TR chef e P " ay2of t he
gas ventpashseEioh NRéthbg bPStHE PEESSHEEohSpeXeat vakl ¥eneduaadcdewn to 200
torr or less. Thereafter, said gas vent 3d iS closed such that the plate 2
i s seal eteak threrthenpl aceosding Fpgthg prihorhasteonnection, the nuneral 5
denotes a base and the nuneral 6 is a stop to restrain a downward novenent
of said nold 4. This nethod of manufacturing assures that the noisture
adsor bed onto theDps@REPPION ORMOTHENPREFBERBEDaEMBODEMENSL.dual gases, the
anbi ent gases in the |nside ?lf the_plate 3 are di schar ed,effgctively to
obtain a refl d&TOMP R 1§ ese?ﬁ%]g?ﬂ%?rbrpﬂé§ﬁ th ¥4t RERL COPAHLIRT

preci si ofeafatbbgdhanky addtt di9igretd obnef phrla@ HtooMBfe s orddagddthie hol e
2e prevents the plate 3 of optically transm ssible material from being

def or medneishedr estfi t sRNURecHuEssgr e dhifler erefbchiemeerlidie spiess above
and bel O%Mgg%ﬁ{:]@og p}xela@org@.ga&mg“?hl Ve'ﬁeat %ﬁ';‘gléiﬁ@do“ with

manuf acture. Further, it 1s alSo ensured at a'loca ressure rise
acconpanye figréhee geneFagl ob dhrbhehr 2agti an gas is controll ed while cracks

in and deformation of the plate 3 of optically transm ssible r{aterial IS
controll ed. As shown 1in Fig. 1, he reflection plate 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 transmissible sealing said plate 2

therewithin.
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16 In the above enbodi nent, the plate 2 of inorganic material is shown as
havi ng the |inear grooves 2c continuously exter~ding fromthe inner
periphery to the outer periphery and the concentric grooves though not
limted thereto but concentric grooves 2d al one as shown in Fig. 5A or

| i near grooves 2c continuously extending fromthe inner periphery to the
outer periphery alone as shown in Fig. 5B may be substituted therefor.

Furt her al though the above enbodi nent shows the sole hole 2e bored in the

plate 2 of inarganisudi thetd rect o@n ohokhhakaessatberedf tBeughisot
particularly |limted thereto but a plurality of holes 2e may be forned as
shown i MaE¢rElEyrierudine GaiRThapsd Gl atldNof Otnof§&ni é1kBrerPal is
expl al nege oz Ped NGa303led M LALD. DA 1R SBaped: PLate ol optiGal by
transm ssible material though not pa?tlcular y limted to the ring-shaped
pl ate butseddi ¢k ptistve 46 dRatnareminstamet er pakidy stesywiiemdiity. a@kdnay be
herneticallg sealed in the plate tically tr, qsnissiblggnaterlal.

f
Furt her  CORE t pETHF BN The pltiea™a0 18F | AEPERALE Fat oPFaPRbEEng 45di sk, a

pluralityaefibhDEAIy ghpOFEsad PR, are preferably formed in the plate 10 to
extend conti nuously from one outer periphery thereof to another outer

peri phery oppo®ia essafacensosahepsgecifpHdrs . s8¢ d2gr @dvddelgalaes n¥nat e at
t he cent f sai 1 h i ored. | pkate 10.
When anﬁﬁ%% %gsggoghgbﬁg gﬁgl gggf§§a?%§%%§?eV%fgbﬁ%gggﬂ?%gf?a%s%gssibIe

mat er i al Ra sO di sebar@ed, uthe pressure differential is nost likely to be
gener at ed nost_between an upper side space and a | ower side space at the

center of the PtatRidovakowsvBFe the SHe&SRdBIIMREhAe 10s stdehe

center 17y o¢f chae plate 10;8elips H}F@Uﬁ%é@eoﬁfﬁ%s%.el dibfepentigh, to

prevent any deforndation of the plate 10 of optically transm ssible

mat eri althe side 2a of the plate 2 is not in complete contact with
the plate 3 of said optically transmissible material.

Therefore, even if the reflection plate for
semiconductor heat treatment is used within the
semiconductor heat reactor at a temperature of 200 through
1200 °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 wum, protruding portions in the
irreqgularity.

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

12



Further, the grooves 10a fornmed in the plate 10 define the surface of the
pl ate substantially in equally divided sections (especially in the

. circunferential directions). Wth the sections being thus equally divided,
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
transm ssible nmaterial. It is to be noted that one or a plurality of
concentric grooves may be forned in the enbodi nrent shown in Fig. 7.
Further, tgbhhBadgBibhe matertibonaek gnedves ithet erpl ateaokriingqr ganic
material was explained in the above enbodi nent, such grooves may be forned
in the plate ofuspheEal Fhet FaASNPEsPEI E2kEt BLRRR. 2TASofREMSHOMAED Bn t he

reflecti LLat e f ar. ' e a i or
{1 ngahaped Brat o fonti s vt i 26i BraC raRgus £ "aagelaBhat sAeht
i nor gani theat eina¢érherpetimedty entc osédei n sater pl gier igdheapt i caliloy
transm ssi ble material,, the surface_roughness of, at | east one,side of the
bl ate of PEREFGEATANRA: dAERE AT Scont LBt WPt h vhe Tk cIRTOBRT | 251 AFS
transm sgobhedmherkalh MaY¥nbangal8rldiatidcls, bl 4the sane effects as the
above nentioned enbodi nents can be obtained even if grooves are fornmed in
at | east the whbPe sifld ade off t BaidptRlkalte y 2t rbhsFogsiell ewptat &hingecont act
with the fi iC teriial. Eyrt her,. ev ' ere .syuch
grooves gfgé@%gl;c%ég {?J(r%r%%he Splieglegfé) opploggl I@% tlrsgnkggrlf‘lcé(gi %ﬁggﬁ%ersgaaj it is
pref er abpbéatkat? siai dtipd atieérettaphi odl Ithitakaress ssti bé eppkateoh8 wheared sai d
plate of inorgani¢ material are in the formaof rings, the ig er and outer

I

peri pher PBE 8f SREPZIPEVES 65t CEIPPF St PRAs Mits SPBLe IFRCSESal Shave fused

surfaces and sa;drgepovesel BERRY kAgkheppbat 8aanepiRtkhe fiar migfrdyhose
linearly and continuously extending fromthe fused surfaces in the inner
peri pher gurdackd .ol eh pahiephhys mimnder | sbrfasedr ediedeabld,t het dai d pl ate
of optically.transm ssi.ble erjal_and said.pl at.e, of Lnor i terial
are bot hglol’sl%fl%%%f ogrgm glfag i s{l?,hef eogt%lt eorfspggllgh%rlfeo% ?%e a&%;t %bg%fe

opti cal | pettamseiuadiible materi al have a fused surface, and said grooves
formed in the plate are in_the formof thaose lipearly and conti nuqusly

ext endi ng from EKE" f UM BdPtEce’i Mdfe 8it PP PEFF bher R STHE

surface pAtarReLheriqut e RHI1RNGKY .0pposite said one outer periphery. In
this way, a local air pressure rise acconpanying the generation of said

reaction gasesSksdcphpEs| Bettatle plewpitt ceiid yotaaksmis sdid & ma teafigrlmt i on
of  Lhe PLal e.LonLesld| 00, peoRuse. sal dep! Rs.0p4) cald o Uil oo bl e

material “i's W th grooves~continuousl i néarly extending from
t he fusi pdasuyr frdce efs tdtewmnier Pyl pheaydt 8 Lbeekupilages pofradenof3d he

outer periphery or formed with grooves_linearly and continyously .extending
fron1the°¢u§lﬁ%%ﬁﬁ%éﬂﬁ?%?}Eﬁﬁ90u§%+dp%?wﬁﬁePéaF8 Pﬁétﬂﬁgiﬁg Ytk of

another eukerrfEEd PNSEY APPREELAMSSh e ORBOU AL HEDI RIYET . iYL The
plate 2 was formed of inorganic material such as a thermally expansive
gr aphi t emgiteat adaihegredm ogaskd dieaeterglass spBemmplaie peaitignam® er ~ of

o3 I Bl SO PO A Ao PSR BMISTE T ki
mat eri al pubj@cted 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 vent 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 3c (an
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Further, such surface was fornmed with eight grooves 2c of 0.1 mmboth in
w dth and thickness and three grooves 2d of 0.1 mmin wdth and thickness
as shown in Fig. 3. Further, a hole 2e having a dianeter of 5mm was bored
at a position shown in Fig. 3. Further, the material of the plate 3 was an
optically transm ssible material such as quartz glass and in order to
assenbl e such plate, a |lower plate portion 3b having an outer dianeter of
326 nm and an inner dianmeter of 93 mm which was fornmed with a recess 3c
havi ng a; n.ypper p i a N n ter
dianeterl%§9§%6gkﬁ?e an%ﬁégog?%%e?eféﬁﬁﬁg?r#ﬁ%%gagétﬁggﬁﬁéggﬁo?@g nm ar e
prepar edtort ©5 teshbe, nedked plp¢ baendl odbosefl ahkeresesk 8tscharbe.| ower

plate portion 3b was formed with a, hole_havin di gneter of 4 to
provi de a gas'ﬁ@%t @ﬁﬁb?ﬁﬁtrﬁﬁ?P%Fb%% e?%%us?gﬁgﬁe ge ﬂgs Pﬁgéﬁgggysaid gas
vent 3d {paREmEesNSTE ed i@ drli@ 10Ut sbderfage ao t hgsl ovaiaMuart g1gkass

portion 3b. Then, the plate 2 was accommpdated in the recess 3c of the
pl ate 2 kerdinhaforde smay 2abef tepdlagas 2 iwihrought i nPPtéealayt with

the floof, syrface, of tha fecess Sor, Ther Gath e, nLheoEecess de vag gover od

with the auar Zz-glrass uppéer portion'3a b a load ‘i s"exerted

onto thergefstangtasddupearkaiarltiiton 3rowedet heqgquattzz gleass 1owabsporti on
3b by nmeans _of a_nmold 4 as shown in Fig. 4 while gas di scharge and fusion
treat menPr#EPE2BEPNg perforned at a tenperature of 1,200C or higher. Then,

after the insige presswee ¢brbheihgcesendc Mes1sedused eivand ual | yogown to
200 torr or less, the gas vent "3e was cl osed such that the plate 2 was

her et i cagnycendhioted wi thisiat t hetpatment 20is As manekadturedi d pvate 3 of
P oduct | SACRIEREEERY, FuFR Sl4ge  Aha PHAS-bRaf' GRBAT TR che

product i t hereim, a réflection y précise size for
sem condgtder Jzeathéreat mydinspsinbtaimentt Saiidhr efHecttiloprpl @f e ther

sem conduct or heat treatnment was used fox 300 haurs at a tenperature of
1200 C tBSFPRE BRatint FHe vdisa bz det 8pAmtlicdR foP iy RPAEECR s‘F’ 8pfical Iy

transm 5§{19#}@c€%8r Lak Q0L RZOQUGH O e /MY £E SACKS SR €BR, ahRUSKHeDt ai ni ng
a reflection plate of optically transm'ssible material having a highly
preci se giuaetforghkass cdmiest opolrddont r 8bt neat . fysi@xpltaigsddnant t fer
foregoin the_reflecti plate for sem con or _heat, tr.eat t cordi ng
to the p?%ggﬁfa#ﬁ93htioﬁpmffﬁ 3n Fblng%%gagﬁéﬁlo%h%fJf%?%?bﬁgﬁaFg%ials,

t he produetkss 8t weantthe pases Roapremmbtatke phateiof igptsiecaltoy a
transm ssible material is made free from deforpati on thereof or fornation
of crackiefHerdi RrepartReldoVRetRetABdEBEINBRULEESUri ng a refl ection plate

for sem conductRL Begtetreatynt agcorgidly t9nt herpk esgnt ranvenlde@3 ensures
t hat noi sture adsorbed onto the plate of inorganic material, residual gases

or ambi eatmgapbsrai thfn 20@ ptat LBFOUpt | I trlatsni FLinsltd ot etical are
o oo veby, B3Rt Sy 41 BFRLEN-PIBLe A 115001 81y oo e
minimize the production of foreign materials and reaction
gases because the surface roughness of the surface Z2a of
the plate 2 is Ra 0.1 to 10.0 pm.
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 1is formed with the linear grooves Z2c extendi'ng
from the 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
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CLAIMS: 2. Areflection plate for sem conductor heat treatnent, which
conpri ses a disk-shaped or ring-shaped plate of optically transm ssible
material and a plate of inorganic material hernetically enclosed in said

di sk-shaped or ringshaped plate; wherein said plate of inorganic material
has at | east 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 ~ m said at |east one side being formed with grooves therein. 2. A

reflectign pbaf eyl orasem €0 l‘étﬂétQFﬁélti§a£@§€£a§ﬁeéet forth in claiml,

wherein both of said plate optically transmssible material and said
pl ate of i nor gamitthemt etthal zareeaswmj dhapede Saisd dgr ospesef arfredaid said

pl ate of _jnorganic materi i pcludin oves, exte dlng i,nearly and

Bont | UGBS 13 ot L REF bty phFPRRET §= FBoRHERbaE briper  pREFGCAEPERT . 3. A
reflectieg pbat echker SRH comgtchohibkgatt diaidimite abesCt160r bBtvBesl ai M 1,
wherein both of said plate of optically transm ssible material and said

plate ofth@oRfatic watefi alnekeanisk Migidal sard gibevasldsr méd PR said
plate of, 1][)95? P%Ct%&ﬁ%éélbfglﬁ{ JcQQJ_?iOQYSS gxtendhpg I E@%E' yragd

conti nuot one ou peri phery to anot Rer —out er periphery opp05|te
sai d oner®m¢Eiomeghphempuﬂmeﬂnnfprddu@edeftbetmdmt&iaieofoopseaaamyductor

heat treatnent as,set forth in claim3, wherejn, sa rooves farnmed in the
pl ate of ’F%?I&Jaﬁ%bﬁ%t eriafi et extléndu%e%“é’ﬁ*f?%l | fd FﬁBF‘BgﬁngS A

reflecti@orptmi®gfOF SEMh§OASHEE8H . heat treatment as set forth in any one
of the preceding clainms, wherein said grooves formed in the plate of

i norgani ¢ mat eéfyEithencl tbe st grere | gfartbtey fml%oﬁecéﬁmrrqdcailll ytBgt endi ng
ones. 6. afvLel| g6t Lon phatealor SAARFUCha EAle tseal b g sl forth
plafe ©

in any one o € preceding C al ns, reln S I hordani c

mat er i al mdrawt hgl acsnrpaeeens ﬂhélpedtby3safdogtmcme3yfmmﬁﬁdmnbenbue in a

substantlgéé 1af|foEﬁL%1d|V|d SEQ?QS " otherwise from pressure
differential in the space above and below said plate 2 of
inorganic material. Particularly, the hole 2e provided at
the position where the grooves 2c 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 is 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 quartz glass lower plate portion 3b of

optically transmissible material is formed with a
countersunk seat 3c 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 1in
communication with said gas vent 3d.

Further, said plate 2 of inorganic material is

processed to have a predetermined surface roughness and is
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7. Areflection 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 material is reduced down to 200 torr or less. 8 A reflection

pl ate for sem conductor heat treatnent as set forth in any one of the
preceding clainms, wherein said plate of inorganic material has at |east one
hol e bored in the direction of thickness thereof at a position where said
grooves iEnrmedewtitbaghoovher 2c9and pebbwesi dd phateihor sem conduct or heat

treatnent as set for in.claim8, wherein s one hole.s
central |y fornmedih %E ©d pp]laatteen%)f 1i8n oF RO ?%Y%‘?l REFEFFeci on
plate fogusaMteandyelorsikRald reatimNtp BStSes B@r&hok@aﬁlﬂkﬁ a2 e9fi atihe
preceding clainms, wherein 23 said grooves forned in said plate of

i nor gani &SmEREQUENt havd o £enARCEength 1 the 16lepkesinhahe r aeeresent i al
| h h f | f
engt Oﬁhé%gﬁ%ﬁt C.tnkl ¢ éa?fé@é qd afg n&?ﬁ%ﬁ%{j é’n%ﬁep@w SEE' Y] Rlate tor

sem conductor heat "t reat conpri sing I'ng "a i st
pl at e nmeapperofplepid cakhpetrr @ nssshblthatnt esidl quiatrtza gksess upper

accommodat i ng a ate_of inorganic materi in urface formed with
gr ooves; If8F 'Wﬁg%eéaéavéﬁp ﬁrﬂP???ﬁwgiks%aiﬁngCBigteaE@ datd ng said

plate of ai-BORGANIIGITRIAN & 1Hadaby BEGRSY Wcﬁhit@t béahe s dor med
wi th grooves is brought into contact with the floor of said récess before

coverlngt§af§8ﬂé@e§§eﬁtmﬁn§ §§cén§emp§rétﬂ§@b@ﬁ aR0§5C eal higheamsmi ssi bl e
mat eri al ; dISC g?hgnt and ?%s@sthﬁ1 q&ss%h%y %%gegé EQ@ gas

vent while the |rs 8°8ecohd pr ate nehber- ar e Subj ect ed
to fusi omoﬁseab:areratdsto@b@aubroidwethat paatemzer ariew:edu)il 1@9@e§: ot hihgher; and

closing said gas vent after the fusign treatnment. 12. Ar ion plate
for seniibkaugFSr dpesharpest Waywﬁﬁcﬁhéoﬁﬁﬁl§@§ ta 36 Sk 5&@&

ring- Sha@ﬁgleéaﬁ%é%%dﬂg'fé“évéﬁE@Q§ﬂ}5§b9h%eﬁﬁh%wﬁ“t@“§0@ Rbate Hf
inorganic material hermetically enclosed in said di sk-shaped or ringshaped

plate; 1less.

Thereafter, said gas vent 3d is closed such that the
plate 2 is sealed within the plate 3. 1In 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 meold 4.

This method of manufacturing assures that the
moisture adsorbed onto the plate 2 of inorganic material,
the residual gases, the ambient 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 2c, 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 1is
controlled while cracks in and deformation of the plate 3

of optically transmissible material is controlled.
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" wherein said plate of inorganic material 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 ~ m said plate of optically
transmttable material in contact with said plate 24  of inorganic
material having at |east one side forned wth grooves therein. 13. A
reflection plate for sem conductor heat treatnent as set forth in claim12,
wherein both said plate of optically transm ssible material and said plate
of inorganic erd iQQFﬁnﬁ sajd.pl.at f sopt ¢ cal.l ;

transm ssi bl er@rrgt eerqaéal Qﬁg‘\;léng usi %geq!stdrfgggs F?{Ltaeclér)lnér p%fndqgltﬁfgramc

peri pher mesetrhedeofi,s saslibwgr ooaes havlundi nghgr oovieseaExt egdoogebi n@ar |y and
continuously.fromthe fusing, surface of said inner periphery to the fusing
surface GPPEAPHOBGLY, BEFTHALEY. RN AR | SBEFB RYSURITEY sdhi Eofduct or
heat tregheRt psrs$ghelfrtindn whal Mdwserhere iyl saitth Rl e nef
optically transm ssible material and said plate of inorganic naterial are
di sk- shapémitedi §hgrate bptoppneantyicr an9RVESi BHe adrner 8l sh@viingha f usi ng
surface af jan Quter He%'}e.r%réé\?efse"?c TNt A HhBhEY 'QQ{;&'H&EQ IEQYES

ext endi ng P near |y and contifuously from the fusing st race of one outer
peri pher yheo itnhe rf ysd migplsanyf ace theavatker patigharer i pheny appehiowd sai d
one outer periphery. 15 A reflection plate for sem conductor heat

treat nentMag1get 2PoPEE PR SHPSEAEUERICFEPRELP 0 10 and 12 to 14

manuf act ur ed aPﬁPEHEPQatlQhEEPHO‘%h@ AHPBvEL - erfifod fnd®t NeHoRECRRhd RGO claim

11, wherein the reflection plate is in accordance wth any one of clains 1
to 10 andolz e reph inathge plate 2 of inorganic in the direction
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' Further, the ring-shaped plate_of_ inorganic material

beii Toooruu||.4/-}xsnid_Z]]]caJca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
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10%iu& (),-] YzX6!| " 110% u-u& ()-@! "!'10% u- U&I'/i()-@! n110% u-u& ()-@'s !'10

% u- u& (IREFIRLAS% BALRrGAL "33 ohevelr) FEg =11 heY obez BT i0%R 28 ()

- @ 10%&50bu@ n10Ke& ikt 18- Wptically transmissible material.

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

Said grooves 1l0a terminate at the center of said
plate 10, where a hole 10b is bored in the plate 10.

When ambient gases in the inside of said plate of
optically transmissible material is 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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of the plate 10 helps reduce the pressure differential to
prevent any deformation of the plate 10 of optically
transmissible material.

Further, the grooves 10a formed in the plate 10
define the surface of the plate substantially in equally
divided sections (especially in the circumferential
directions). With the sections being thus equally divided,
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 transmissible 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 1is

preferable that said plate of optically transmissible plate
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said grooves formed in the plate are in the form of those
linearly and continuously extending from the fused surfaces
in the inner periphery to the outer periphery.

Further, it is preferable that said plate of
optically transmissible material and said plate of
inorganic material are both in the form of disks, the outer
periphery of the plate of optically transmissible material
have a fused surface, and said grooves formed in the plate
are 1in 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 air pressure rise accompanying
the generation of said reaction gases 1is 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 fusing surface of the outer periphery or formed with
grooves 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 expansive graphite sheet 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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Further, such surface was formed with eight grooves
2c of 0.1 mm both in width and thickness and three grooves
2d of 0.1 mm in width and thickness as shown in Fig. 3.
Further, a hole 2e having a diameter of 5mm was bored at a
position shown in Fig. 3.

Further, the material of the plate 3 was an optically
transmissible material such as quartz glass and in order to
assemble such plate, a lower plate portion 3b having an
outer diameter of 326 mm and an inner diameter of 93 mm
which was formed with a recess 3c having a depth of 0.6 mm
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.

It is to be noted that the floor of the recess 3c 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 salid gas vent 3d to be
connected to the outside face of the lower quartz glass
portion 3b.

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 3c was covered with the quartz
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 being
performed at a temperature of 1,200°C or higher.

Then, 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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As a result, said plate 3 of optically transmissible
material was found free from deformation, production of
cracks therein, a reflection plate of highly precise size
for semiconductor heat treatment was obtained.

Said reflection plate for semiconductor heat
treatment was used for 300 hours at a temperature of 1200
°C to find that there was no deformation of said plate 3 of
optically transmissible material nor production of any
cracks therein, thus obtaining a reflection plate of
optically transmissible material having a 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 is 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 inorganic 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 obtained for semiconductor

heat treatment.
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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 1in 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, said at least one

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 transmissible material and said plate of
inorganic material are ring-shaped, said grooves formed in
said plate of inorganic material 1including grooves
extending linearly 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 transmissible material and said plate of
inorganic material are disk-shaped, said grooves formed in
said plate of inorganic material including grooves
extending linearly and continuously from one outer
periphery to another outer periphery opposite said one

outer 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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thereof.

5. A reflection plate for semiconductor heat treatment
as set forth in any one of the preceding claims, wherein
said grooves formed in the plate of inorganic material
include one or a plurality of con-centrically extending

ones.

6. A reflection plate for semiconductor heat treatment
as set forth in any one of the preceding claims, wherein
said plate of inorganic material having a surface 1is
defined by said grooves formed therein in a substantially

uniformly divided manner.

7. A reflection plate for semiconductor heat treatment
as set forth in any one of the preceding claims, wherein
the inside pressure of said 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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length of said plate.

11. A method of manufacturing a reflection plate for
semiconductor heat treatment comprising the steps of

providing a first ©plate member of optically
transmissible material with a recess for accommodating a
plate of inorganic material having a surface formed with
grooves;

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 recess 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, said plate of

optically transmittable material in contact with said plate
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of inorganic material having at least one side formed with

grooves therein.

13. A reflection plate for semiconductor heat treatment
as set forth in claim 12, wherein both said plate of
optically transmissible material and said plate of
inorganic material are ring-shaped, said plate of optically
transmissible material having fusing surfaces at inner and
outer peripheries thereof, said grooves including 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 claim 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 claim 11, wherein the

reflection plate is in accordance with any one of claims 1
to 10 and 12 to 14.
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