;e3eT4 6TT[]'1 SPECI FI CATION Vertical Thermal Processing Apparatus 5
.TECHNI CAL FI ELD The present invention relates to a vertical thernal
processi ng appar atus. BACKGROUND TECHNOLOGY 10 As one of the thernmal
processing apparatuses for a process of every kind of heat treatnent
applied to an object-to-be-processed, e.g. a sem conductor wafer, such as
oxi dation, diffusion, CVD and annealing for exanple, a vertical thermal
processi ng apparatus has been usedSPBEIFIGAZBON ty in 15 sinul taneously
heat-treating a large quantity of wafers. In this vertical thernma

processing apparatus, a processing container is provided for accommpdating
and appl yi ng heat treat n¥gtti€adl Therma EE%%@'Mf@Bar%{f a tubul ar heater
is installed covering the circunference of the processing 20 container. A

conventi opal heater conprises hea ovi ded at the internal
ci rcunference of a tubul ar heat-lﬁg&@mﬂﬁﬁgb However, the
af orementioned vertiThe tpraseat pneeatisnngredptes ataus a]aveetlcpﬂlomrmnnaiat

case of detery eakdown of the heater el enent, such as
di sconnecti or?r8§§£eélgﬁtfg %gﬁ"tgr% needs to be replaced i nstead of sol el y

repl acing the heater el enent because the heater elenent and the

heat-insulating naterial are gg¢& RODNDTE IENOLG&Yt he other hand, a
heat er pr@w ding a plurali Fg)% [3 I ndi VI dual ly rep I aceabl e 30 heater eI ement s
i s propok@d. Howevds, M@ &f Gbeut8esmal v%"rQQQisélmgh@rpr%ﬁr H8EesdPhga

apparatus gemgoakky adf Owvelfi rkigrRneoe thedie Predionehd tdpplied doe apecific
si de of acha si.s, tthat houses eater, _and the em| tha bility
e mai ntai AHIPEF0-Pe BHREes Rl ln' Forrnikai TR dh akdrre 3uEBLER hs
repl acenent axidapiainy, diffrsiarer C¥lerand  drovea lénlg ofort exampla au'dertaomlpoy te
side) insidehagnllaptbiesting Gpparatus has been used for its ability in

15 simultaneously heat-treating a large quantity of wafers.

In this vertical thermal processing apparatus, a
processing container is provided for accommodating and
applying heat treatment to a plurality of wafers, and a tubular
heater is installed covering the circumference of the processing

20 container. A conventional heater comprises heater elements
provided at the internal circumference of a tubular
heat-insulating material.

However, the aforementioned vertical thermal processing
apparatus has a problem that, in case of deterioration or

25 breakdown of the heater element, such as disconnection, the
entire heater needs to be replaced instead of solely replacing
the heater element because the heater element and the
heat-insulating material are formed in one piece. On the other
hand, a heater providing a plurality of individually replaceable

30 heater elements is proposed. = However, the structure of a
vertical thermal processing apparatus generally allows
maintenance to be performed through one specific side of a
chassis that houses a heater, and the problem is that workability
i.e. maintainability is quite low when performing maintenance

35 such as replacement or repair of heater element located on the
other side (opposite side) inside the chassis.




DI SCLOSURE OF THE | NVENTI ON The present invention is presented in
consideration of the above circunstances and is intended to provide a
vertical thermal processing apparatus that can facilitate nai ntenance 5
wor k such as replacement of a heater ele@ﬁnt, t hus achi eving high

mai ntainability. In order to acconplish the above purpose, the verti cal
t hermal processing apparatus according to the present invention is

characterized by conprisi ngDISCROSI$REI DB THRINMENTIONM 10 accommodati ng
and appl yi ng heat eatnment o a | e. quantit f. obj ects-tp-be-processed,;
2 Cubul ar heater ooV Phgsent evenliotoiSatessntediin crasidirpfiof ghithener :  »
heat er i nstaldigveoncireuiméandatst ahtii ng satenhdedt eb; mdidechkasgestitar
housi ng sai dé}leater wher ei n, mai nt enance of said hjateirtﬁian beiéﬁerforned 15
through one SN&HRlsiRfOSESFinG aPPARRWYS thal fanedectitlGi RPAWItENANGS ty of

heater el gmrenysri haiciarass iragiadsmaintyof eplirenal elerpand, tbaiseachiotinlg ation
part conpri si ng r ot aw sueﬂﬁ?_ t mechani sns for supporting the heater
rotatably. AdHBNGMRNERINR 'ESY'esent i nvention, when nai ntenance 20 work

such as repl acementinofortiee H®ade&fordiptigtntthieoeicRe QP eQt tiee sedgcahsi de
t-he verti cal her mal processi gpaggarat us i s perfor t he Eeat er. 1s

rotated to rNalPro¢esypg Aty acseEd B te presenhdnyReteD ¢ he
chastsi s to qutgi |0h1§g6ttéfitﬁbﬂhﬁ3ﬁtbh¢‘5ﬁ@ﬁ@g Moak,pﬁdws.sm?i ft‘oin][tﬂtiﬂﬁélghf@l‘f) :
mal ntal n 111 . e ertica er ocessi n apparat u 0 e resen
nvent | oAGcaragcarBedatinganenaaplying heak dreatmdnt Focalarde duattitheat er
\tA/ni ;:E i's supnfr’rF@Bjéc?_tsat@h%ef-p{mﬁc%@bédr;pt@r xubwmaermm@hardw?ing\ﬁﬁeﬁ ng
(6] e present, |1 nventl on, securin nme ers can ,secure, e ater so
LS hor Lo’ be GiEtTaTancy Qosell RTarErsITrontaInetan ReRtrnSRUBERL ng
apparatus of gde psesestallieridianheabepe #Hid U teHmskis nfdhalowsaal ehidai d
rotary support nechani sns has a lifting nmber for lifting said_heater 35

s
up and down AMEREETsYHpeTeNmaUitenancs piosalddreater ke e RefoEmss
Accor di ng5t o tHreuRle /e dfMmYkatdides bhesdidatRassR) saidl breagterelavivgrall y

and downwardly b @Tﬁe iftin nbers an upported by the support nber s
" thi s mannedIuTRHEY reb apabl GEMeRtadna ara LipNAuely - SRbEaSap and
lifted down Wdil i thedtelrat instaRi6sd. parfhecyrigrisidlg t hotap pPsapesst ng:
apparatus of the, present _i nventi on can bei‘lstructur d :ln t hat each of said
rotary suppor'_?"%%ﬁﬁﬁnlﬁrgof §u9_pt°rfF'&Qj§Bel i?%?@fgr%r@%ﬁ_ B¥Y.or a fluid-pressure
i'iCt U?t ed |i ft: ng gn@ﬂfqo&ﬂﬁgatcﬂ tﬁéppﬁééeﬁ’@ﬂheéln:tﬁarﬂ%:me rﬂbiTnEeTnance
owT1ricliona ers tncluding a Sp re, arolle ang a on
accor di ng0t o WABKUELAS FRDERETIRNT 96 tREa05a R GhemRuth ICALES 08 1 e
up. atnd_ rOLalt Q?trﬁé\?ﬁﬂidebu}sﬁd&: mt@%evét'ﬁl"léét lth%rnﬁéﬁu%ré@ésgﬁﬁg?%@?ﬁatus is t
mal Nt al naol |1 . e yerti ca r processi n aratus o € presen
invention is lﬁéﬁfpém:\%‘i}{y _stﬁ’iﬁt urgﬁggﬁrt hatS sai "djg@iggorft t_PS PGS ar? all
posi tioned onpiFetedhe-reiaistiThelde faee adfeadpQifid JidEUindide H@Qfasdisch is
engaged with said s,Bpport nmenbers is. provided in the bottomportion.of said
heater. Accor'® ALY tReforasdhte teRANCE hWOrKat BIUS AL '@&?@dF‘iﬂﬁnd
easily bem otgiifitairpittlitye circunference, thus achieving 20 high
mai ntai nabi lity. . .
The vertical thermal processing apparatus of the
present invention can have securing members for securing the
rotation of the heater which is supported rotatably by said
rotary support mechanisms. According to the present invention,
30 the securing members can secure the heater so as not to be
rotated at a certain angle.
| The vertical thermal processing apparatus of the
present invention can be structured in that each of said rotary
support mechanisms has a lifting member for lifting said heater
35 up and down and a support member for supporting said heater

rotatably. According to the present invention, the heater can




The vertical thermal processing apparatus of the present invention is
characterized by conprising: a processing container for accommodating and
‘appl yi ng heat treatnment to a large quantity of objects-to-be-processed; 25
a tubul ar heater covering the circunference of said processing container; a
heater installation part for installing%aid heater; and a chassis for
housi ng sai d heater wherein nmai ntenance of said heater can be perforned

t hrough one specific side of sai hassi_s, , Sai i I lity
of 30 heat erbélrﬂﬁl‘!ﬁ Supmrdéyearp&d:fwaﬁﬁcg}y?i\&@%@@ﬁ%&afégﬁgb%g%taﬁcp
ihnst al | at ![ o[glﬂ?iﬁ@rmyi shegu hwt%/rrmm_ bers. miohthissmariner, dhepbeatey me
eater rotatably, er ei n sai eater is | ope A W e
heat er el ene@ﬁ'%%ﬁ Y\"?'f?e‘fl% éPﬁiaFUEPPEfﬁ# Jpgﬁﬁ%&&‘ gQ‘Hf[ E%&ﬁa@hggz{}(’)@g\}r&%é V with
a wat er - cool fgtatidn skcuegdre and a termnal portion of each of said heater
el ements is protruded fromthe external, circunferenc i L ag fehr h 4
said covér body to %orYr?é'i‘(C@(!l t %Y“&%lnnEE?S?SS'R§co$85ﬁ35f%§tr?faf pﬁgésJent
ihnvtent i oln, bpht—éslf!ﬂli tﬁ‘h@gnti}@ﬁ fcaﬁ] bess%ﬂnmtulree_ rrethabatagorafi said crbt?hse )
eater elenents protrude, fromthe exterpal cjirecunferenc n oug
t he cover bowpaﬁat t RREEhARIRMS | 1§ pPovﬂN&?%‘fhﬂ@@?oh&ﬁ%ﬂppgft s
][rec_hia_nit 3{n dnﬁPEﬁqﬂ@gﬁgrémLmegenft@n?rmmgp?rimﬁj said es:upqd_oa'drlﬂmemberl
acilitated,  thus achieying hi maj nt ai nabi | it y. r
processi ng aﬁpéﬂ&tggeo@yh%‘g'gﬂ&gﬂﬁi & ‘?'@n"?éuﬁl;[@&e%/%?ﬁ-{??gf r%??ﬂrggd in
t hat ﬁ?lq;pntn_gﬁlaoh- q}?pmf,tfrmﬂj@gmngstcplrjmo? q:a;és@m_tt hweltxtienr,\athe heavy
circunferential, surface of sai er bo sal : n
connect or - su}ﬂ?dgf‘t neRBREST @Urt&ﬁ@g?ﬁ EBnﬁEat 5?@%%%53& %Yg a\slg'r'ﬁp(!gl
tﬂe{ mal pr OtcgﬁﬁjdtﬂréPFﬁU@»;%@Wi@fVSihbmi@fﬁm 2 éa'nm'hiitvn can be structured in
at connector-suppaLt nenber s_proyi ded on
circunferential surfhR€ oYe'g:b'EgJ c v%'PmBI;d)PrSF%ﬁf%gehéﬁpg%gkg saf 4the
co_ngetctor_-su Pégé?ﬁﬁm@r}m@wﬁe réfélftlﬂ nsa!uto&utsﬁdnm fiveitngai aum:;w't;)L
sai ermnal portions of sai gater e nts there r.di e
present 15|veﬁ7t‘gmpe"tsh§r€oﬂ ePpitiong( %e'irFf?e S@Sﬂﬁe@?éﬁ@fgﬁgﬂggegwxgﬂg
3r?ckﬁt s, t;ar ?{ﬁﬁ”“et@"ﬁ?"ﬁ ege@@wm_ecmld‘iichu?poehgrmjmbf rW;]tm;Jsa?ﬁalcSUDp(anﬁ n_glg_h
et achnment/ att achnent o e.term.nal, portions o L : e
vertical thefMgm 'Eﬁ:e'§simé“’ééﬁgr é‘f'u§h§f hatLony BPE@Q% %ﬁ;n§gr'§i g‘r{ré%lriéﬁ
chzr ?ctfri fod@rgmt@M@rpﬁmrﬁct d dtiQVeaumg_r ti|1|El‘EhIimatemhd:mh_ i'assu!'edlyf
substantially horizq Yy Rprotru in,a radia A i rom
sai d heater NGRS 3%&@9@%@@%&&"& r%%@féﬁ%'ﬁé&éﬂygaégﬁ%\ﬂ@% d
cover bogy ofhighl hdipbhrTiaksligysai d connector - support nenber secures 30 said
connectors and/or fixing brackets, pf said term nal porfi [ ater
el ements thereto. AcgbﬁdiHSFPSa[héﬁﬁrggﬂntpﬁﬂvgﬁ¥pgn,ééégﬁﬁggit?2 e
connect or - sUgR@sentEMRRMtseNS s atidralctgrired Bprdahpyigingt rudes fromt he
external circunferential surface o

radi al |y out arRIrefess¢Rgo/08 awqrhffptéggsggﬁf'ﬁog%gym@?éﬂe appifilg ' Hedt
det achnent / attraghRitt v =Klatigd Gaaseityr efl objeoestorbeeopradesssxtured fi xing

bracketszgf the a tubular heater covering the circumference of said

processing container; a heater installation part for installing

said heater; and a chassis for housing said heater wherein

maintenance of said heater can be performed through one

specific side of said chassis, said heater having a plurality of

30 heater elements that are individually replaceable, said heater

installation part comprising rotary support mechanisms for

supporting the heater rotatably, wherein said heater is equipped

with a plurality of the heater elements at the internal

circumference of a tubular cover body with a water-cooling

35 structure and a terminal portion of each of said heater elements

is protruded from the external circumference piercing through




5 termnal portions of the heater elenents can be facilitated. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a longitudinal sectional view of a
‘Vertical" 5 thernmal processing apparatus show ng an enbodi nent of the
present invention. Fig. 2 is a diagramuatic sectional view show ng the
structure of a rotary support nechanism “Fig. 3 is an enl arged secti onal
view of the structure of a 10 jack nenber. Fig. 4 is a bottom plan view of

a jack nmenber.,;ki [ nkar ' [JRRVA i N ture
in that a rotsaarlg (g%\ﬁép%rbﬁ)(ﬁgg ahlgsrgnsﬁgt%gtfé Fg@sau\ggﬁme?%gwhegtcgp?g%g g%f I Xi ng

member fixes thiee peesent iriventiong iy acdmijningaithe s&stosnalthatewhehowi ng
the structur EE??fniﬂarl Of:nﬁ'i'ﬁomp%?r tthgecr@é]:'el?*metf@x\ﬁé]ﬂ:sa.ﬁl%lthﬁﬂea?rtﬂ'ns pyeor t
menber. Fig. 7 I's & dfagranmatic sectional view showing the structure of a
rotary supporaxterobhdiscumference pfefciog tereugb thegovernkogdyrangibe

EMBODI MENES LiZI - NV, y t r t cqufg nyi ng
draw ngs!\ganﬁé%)o i rrL,sﬁt 'B(?Pqﬂllf%apr@g@n?ﬁh\r@(/eE?F%‘ffw%pﬁﬁb%ﬁexﬁreal ne g@;ﬁ ow in
25 detai|l. Fimainteésanmce oaychudisnalepdacement of dhefhaates teleamenteismal

processi ng mﬁliﬁ#ggﬁ&gg&ngcﬁ%\ﬁﬁﬁoﬁi%%%@tﬁHgbﬁilr}?sent i nvention, Fig. 2

Is a diagra Vi ew SHow struc e of a rotary support
nmechani sm (rotary sufiihe t vestieabl thermial. processingnl appatalisct obndihe/i ew

Pack menber . HHEE “HifyRaAGOOT IS ¢ a@%&ézga'»ﬁe;fset?u?ﬂ&%ﬁi“aﬁﬁﬁ{‘hét'??‘“g;ﬁi ]
~ hal f shol® a dommectgrasdpgond. merfbgrs 1,is1 psowided t il theer myterna
Dertioal 35 CroeauirerPAtialdsfrallonr sodl (VASSH Nf S5jd | RERMRS ek | e
furnace 2 is gaidvcdrdector-sepporkrmaneher egalyeshsaichgopnectars ghergto.
The vertical thermal processing apparatus of the present
invention can be structured in that connector-support member
15 is provided on the external circumferential surface of said cover
body of said heater and said connector-support member secures
said connectors and fixing brackets of said terminal portions of
said heater elements thereto.
According to the present invention, the connectors, or
20 the connectors and the fixing brackets, are secured to the

connector-support member, thus facilitating
detachment/attachment of the terminal portions of the heater
elements.

The vertical thermal processing apparatus of the

25 present invention is characterized in that annular
connector-support member which is substantially horizontaily
protruded in a radially outward direction from said heater is
provided on the external circumferential surface of said cover
body of said heater and said connector-support member secures

30 said connectors and/or fixing brackets of said terminal portions
of said heater elements thereto. According to the present
invention, because the connector-support member substantially
horizontally protrudes from the external circumferential surface

of the cover body of the heater in a radially outward direction

35 with respect to the heater, detachment/attachment work of the
secured connectors or the secured fixing brackets of the




accommodat e obj ects-to-be-processed, e.g. sem conductor wafers, for
performng predetermned treatnent, e.g. oxidation treatnent. This
‘heat-treating furnace 2 mainly consists of: a vertically |long processing
container e.g. a reaction tube 4 made 5 @f silicon dioxide which has an
opening at the bottomend as a furnace ogening 3; a cover nenber 5 which
opens and cl oses the furnace opening 3 of the reaction tube 4 and is
vertically =N : e iLhay i e
circunfer enggggﬁlﬁﬁgﬁragggplgoﬁf m%gq%g!%detezﬂgég%t ro bﬁgfaag'?l\r{lgétoef‘d?lo t he
reaction tube (furnace) 4 inside up to a predeterm ned tenperature, 300 to

L, 200C for example. |n pRGeEIRSCRIPTIGNRIPTIEIBRAWEMGS installation
part) 7, made of stainless stee or exanple, for Installing the reaction
tube 4 and the heateFigs tlhesean Mmgitudinalt isegtionale viewnhadt -a reaitic)
furnace 2cis Lzan I Viaﬂﬁfria AL A D SHEVEF itheFi 0.
2. In the5ba§g8|ip‘)h‘zzieﬁetp?&é%§ig§em g %u}é@%@ﬁm@gﬂa@f upvvar‘ﬂm inserting the
reacti on tubgréseénbrinvensian.The heater 6 is so housed as to enable

- maintenance to be carided qut 5! bigupliypRSHRPSeLtiohal Ofe! shBtvirathEs 11
For 20 perform ng mal ntenance o e heater 6,7 a naintenance opening lla is
formed in onstodciure of desotaryt $igpphskeneciianisid. is normal ly closed with a

cover, not shown. The:.re i i : Skl (¥abg!
exanple, and is in tﬁgj'f %rqtrsn%'? éaﬁigﬁﬂéges%%ﬁ?ﬁb{% %ﬁ%%@}%ﬁggpﬁga
(enbodi nk@t ) jagk miembewner - end portion of the reaction tube 4, an outward

flange portion 4a is r . | i the fl ange
portion 4a in the | O\I/_:/ie(f' %ggtao t#ﬁﬁ-g@@g ﬂF%Q%‘%?@E@%ﬁ'di_ng t he
reaction tube 4 to sfiy. upwdsdlan i emdaaltgﬁri)f segtiosadw ianoughowiedogd® ng 7a
30 of the ba ] 4?.\\*&% from
t he base pl atssgrgl:%& (?:'il ié%fn%?ag%tf%ﬁﬁﬁg plggg?ée:ﬁ ggi ??gﬁ?&b{ﬂg?‘ﬁpﬁggﬂé’
reacti on tubea heateplandla fixing rgembar fixgs . provi ded for inducing
process s and pur gi ineyr.t I : %'?ctt t , ;ﬁﬂq-
suppl y p?gnbi ng i s c'gﬂg'ece?e'& tagacﬁﬁggé&gﬁgg%léﬂ e Lq};ghelsq}géwicf It Iorglsﬁh;? t he
di aneter of tdteutbprepcoft @omotdry leuppaed: machanism hayving gr RHEEAT @ vy
reduced, an v, j rined in this top portion in an L shape, and

ARG et

di scharge pl acuum punps, pressure control valves, etc. that
can control depressufigat7 ois isnsdiagratemadictsentionade viens Juwibtg ethe o

1 e, B T, VA S 18 1

a | oading area s provide treat ment boat
| 6 provi @@d osuppertcovembesnber 5 into/fromthe heat-treating furnace 2
(i.e. the reaction tube 4) or transferring wafers to the 10 boat 16. In
this loading area 12; a lift nmechanism 13 is provided for noving the cover

menber 5 vertical | \BEST EMBODIMENTSHEOBREALSZ INGeTHENVENIERN 5 i s made
ol uraiity buffer 15 MUThn Sereres: | focty Farinpatying, Lralidyciam
plate 15 i s jentetinenheofl the preseat mweardiomhwilt heexplabed DHelgvsin
open_ end 2ohor d6FaiTar FIdor o aofifudipat, sEctlokiEt | ViekPRael Vit | 1t he
mechani sm 20 tsepnaVli peacdssing0 appeabiug shewiogt ans embodiment of the
present invention, Fig. 2 is a diagrammatic sectional view
showing the structure of a rotary support mechanism (rotary
- support assembly), Fig. 3 is an enlarged sectional view of the
30 structure of a jack member and Fig. 4 is a bottom plan view of a
jack member. In Fig. 2, the left haif shows a heater fixed and
the right haif shows a heater jacked up.
In Fig. 1, 1 is a vertical therma! processing apparatus
having a chassis 11 forming an outer framework of the verticai
35 thermal processing apparatus 1, and a vertical heat-treating
furnace 2 is provided in the upper area inside the chassis 11 to




The boat 16 is nmade of silicon dioxide for exanple and conprises: a boat
body- 17 for horizontally supporting a |large quantity of wafers W e.g.
“approximtely 75 to 100, with large dianeter, e.g. 300 nm | eaving gaps
bet ween each other in a 25 verti cal diregtion in multiple colums; and a

| eg portion 18, as one-legged, joined to”a rotating shaft of the rotation
mechani sm 20 that rotates this boat body 17 along the circunference of the

waf ers. Thes 17 PREKL e fogredsemicbndRicdee. A
fl ange porti gﬁqu{rln? orenecifﬁg%ckﬁgol 28 Bgdrsl%%%sn@%% 3é8rgands1?i xed to the
rotati ng shatafgost fon pgrfonmingt aredatemoied dreadbmanta e@-e0XxIAgtI9Re

cover Member yRaiinbHE135%iSPRBRELrBRId $uliRELEND SHihly AoddIspacsT: 0geni ng

i nsul ati ng neans, s secured | ce-openi ng heatlng nmechani sm 21
mai nly consi yvestieally3®rgh paneesaing eoatajner .92 asteasiinndile 4 Madet he

upper  surd acg; oyt HR ARYEHCTRHIER Fas SuPl oAt Y aPtr¥ igtortd ol bis P 8

on this cover I'h-a circunterent ction | eaving proper gaps
bet ween eachfotmace cpenimg3;r éscovencmearshernd wheghepeas i deges

hori zontal |y ] yi i - ordd Qf Eafd" it YetBcafind a
plurality e. 5héaﬂ%aﬁ%f6@?@e%ﬁﬁgplagpf%ggégg{upé%\?dae HV\AH{ h a proggr gap
t her ebet ween modable;hi andes sheater hBatwhick| isreprovidad)i fe 60¥Ert ABEstrut s

22, The cover, pl ghfeddicd Kt 2320 D Sabeski Fhd Bl ENIFa) Hebtmg "

silicon dioxi r-exanple, ~an er sur the cover nenber 5 is
pr ot ect eti0 by thiee reactiorp| tathee 20fuirnare) 04c dnsisds viep ptocas freglefgsmingdoug
the resistan | el N6l t leld plates 25, :

t hr ough- hol eggggﬁg#éeﬁgrebw egbi %ﬁmgﬁ ﬁaﬁe eg pgg'rt ion 18 including the
flange portion 19 of Inlibebchasgis pilercbasemleligihaatariastalliation paee 15,
a conducti ng -pi ' vi (LI l | erHdn, ko the
cover nenber jg Q%rg%gﬁ}&gﬁ?%gaé%%lfg?t )g?ﬂg]%b??té%?a e‘@f‘?, Eﬁ?;etﬁghtohe

resi stance hdatbengdel andnt tirad. haatare Govehengan e vebichaneanstitheat @ el d

covers 2 d |1}t he exanpl ; V|  JMH chy, C

ci rcunf e?gnc%tggﬂépé&ééas@ﬂ?%&t%e@l@%B%ggﬂfohgqg!d%e@é ﬁ}eﬂ gihhi%el d
covers 28 areradles? as shidwooin fioxiZde Frothexbaseeptie 7oraR P BENNGD

hal ves for e at n e Wy}ca 3 Iy il [
consists of: a t'%bﬁﬁﬁﬁggr tgé)grélg Y cwi'r@%lrggfg g@?eﬁgﬁgﬁfr’g&”ﬁ?v{fg%m

wat er - cool i ndalomuct The, heatien Giisirsal hopseld psateenagemainengpsei Hed at
the 25 inter ' e t hl : b, hiadid A4i Vi I
repl acenent . r@ue&c@%ﬁﬁdw&%ﬁs&gﬁ %"ﬁflgrﬁgét t8 gnﬁl p grfgg%:)‘d'r '?' ?'6n gg': at
its | owe2O0endpedorimingamaintenangeaof the hrater pobt Maingepance @REQWNEr - end
portion in o [ ] vent aact i.@n b ty4d from an
openi ng 32 o?ﬁ'%i gscﬁ’ggﬁglgd pﬁgt%&%ogfi%ﬁr}?ﬁ@%ﬁg (tzgeer%h gg{/§3%yi§ﬁd 9
pref erabl y naterrofaliyt aiosesk with eecover, sebushiowni n t he cover body 30, a

hater. The heater el it tedifon’ HpBXHTIS L0l VoicorE! roRiee fofo) |29
term nal portéxamme, aandotis bnddhe Hioreaf of t aeStigleotubsativr thei $§oMH ned
by weavi Bg oL, xR g &AbOYIment). At the lower-end portion of the
reaction tube 4, an outward flange portion 4a is formed. A
flange-holding member 8 hoids the flange portion 4a in the
lower part of the base plate 7, thereby holding the reaction tube
4 to stay upwardly inserted from below through the opening 7a
30 of the base plate 7. The reaction tube 4 can be detached
downwardly from the base plate 7 for cleaning, etc.

At the flange portion 4a of the reaction tube 4, a
plurality of gas inlet pipes 9 are provided for inducing process
gas and purging inert gas into the reaction tube 4, and gas

35 supply plumbing is connected to these gas inlet pipes 9.
Additionally, the diameter of the top portion of the reaction tube




9 fiber bundles as a resistance heating elenent into a vertically |ong
shape and then encl osing the woven carbon fiber bundles inside a silicon
‘tube. As the heater elenents 31, a main heater elenent 3la provided along a
vertical line of the internal 5 circunfe$ence of the cover body 30, an
upper heater elenent 31b provided in the’upper part of the internal
circunference of the cover body 30, a | ower heater elenent 31c provided in

t he | ower papt . of ' . Gt reunt ere o] bady; a top
heat er el erreﬁ’t '%1%“@0%#@1\2%'%{@?%@%@@%F‘ngégf f(%fot ?ﬁerdlq: ?gp_wltﬁg g@oﬁtion
30b are usedpoTtieruppeanhdatsraps,cand dischasgeophwanbinga wisht ¥oGyUiBnner

and the lowengﬁﬁéﬁr @lac OF 3%(6@%1' tReyLen heégcgrl ehsenta$ldegRe-dior med

in a helical t e heat er el €nents I's disposed at the 15
i nternal cirdepiressucizabior nsice éhebrepctdon trhe thés teannectiedsptiE 34 of

each of the | Ny rotruded fromthe external circunference
pi ercing adpgﬁtt;{?mggﬂh?h%%é%%ﬁ'body 30 and is connected to a connector
35. Annul ar col | ar - | Bebowetheebasaepiateppinttheegbassis 34, théoadikeif8as) are

rovi ded 20 e a I ft ) | ence
b “the- cover ool RNIGR"FEr A8RImG/fNcding) p_NERF {rERER bEHL 6
connect or 35 pronited ednt bheheover nimembesr 5 dntedrami the |heagtealdrer 37
¢ i . : : " : ti
34 are ot achdoeR dhmanereabtibt s o eP ranpleiriig FBfto A on
el ectri cipowdoatu.y binwhlyisofloadtag! ares. 12, thdiffasaephansm ds3 aisheat er
I nstall ation rotar r C Lsm otar
assenbly) is F’?@Efﬁ/‘%‘%@d ff%)d'? mﬁf@& il;hgﬁpggp??ng'%&réﬁﬁgat%r y\éél:“t(iﬁ)éﬂ%t attoi ng
t he 30 heat edo&d/uhtvabytheokboal 1tthe part-to-be-nmaintained to face one
specific side (the si Q e ' apce. o ' [ TS SsSi s
15) fl)rl'eas: er gmi nt exg%ceé%\}\o k,rﬁlahpéggage ha rfé]a??lt la%%?r!]ge@vﬂr_ tb?ﬁcﬁhgs |
repl aci ng t hextwapte aidimid @1 a bopdinigpphate 45 linkedppy flusakbbydusfer he

o b 0 RREDERLALE B Fo, A S8R, dpg S Felgig prswests |
10 lifting ths jwihedntedhte dift chechanisrat 3.6 Thaeccowwemembers % She
vember) "o ov SEEE e 3o Bl Y, Ry BhBntgal s SBe iy,
for supporti rgpriteecting twithpthe iapenferd tinerieefit eAtethetkatipny comdesnein in
pocion’ (1 ¢ 46, AR PSS R mERRRTSR, 2,18 pru e
hexagonalof orrotaging theroathdb.ower - end portion of which is engaged with a
LS1ATY, 10 tool 3 b SRR L6oR Aandidr icth Wibdd roRdsnpte Ratg Lon
provi ded r ot ataiprises:t ke hogtebodyd 170 for ohovizonallyhsuppedtingd apdakgen 43
oy vay of @ SDIShERGUBPULIE BT LS apBBkiMSkefy 7518 ROWKRALIPIAFGEN 44
diameter, e.g. 300 mm, leaving gaps between each other in a
25 vertical direction in multiple columns; and a leg portion 18, as
one-legged, joined to a rotating shaft of the rotation mechanism
20 that rotates this boat body 17 along the circumference of the
wafers. These boat body 17 and leg portion 18 are formed in
one piece. A flange portion 19 is formed on the leg portion 18
30 and fixed to the rotating shaft portion of the rotation
mechanism 20 by a screw.
On the cover member 5, a furnace-opening heating
mechanism 21, as furnace-opening insulating means, is secured.
This furnace-opening heating mechanism 21 mainly consists of:
35 an annular cover plate 22 so mounted to cover the upper
surface of the cover member 5; a plurality of struts 23 built up




15 I.ower surface of the base plate 7 with a plurality e.g. 3 of screws 46
in an attachabl e/ det achabl e manner. The jack nenber 41 can be referred to
"as a rotary support mechani sm based on a bal |l - poi nt-pen nechani sm because
the sphere 42 is provided rotatably to the end portion of the threaded-rod
20 portion 43. In the base plate 7, a hoPe 47 is provided for the tubul ar
upper-end portion of the bracket portion 44 to be engaged therewith and
vertical nov of S e-SHPROrs i j dndcetimoidahigngpher e
42 to be 25 gﬁo@\pe'% ?ﬁg?gt ﬁ%g?fﬁg ipﬁgsgﬁiﬁggg(@;#ngﬁ?orti on 45_i§
provi ded ont @roperegapgobetvregrumagh cothersr ai haner rerstaneadepting
portion 43, sphergodidhd HHSESh S rt ablydroshde t he
sphere-suppo%{?lg%é]ﬁcor??oﬁﬁgﬁg\négh a artﬁloﬂ’tﬂgﬂg’ph@r%ef4 I?épro_tpxr‘budi ng from
t he upper - engpa3digr wifothese tateutp ki e asubpomiunalipoe.gerd 48ir) of theat
bracket pertiqQn i r A8 1 i finde
sphere-su porsﬁl?llgﬂ&l)r %%%%4§p?\r’1c udmgﬁt%?rééﬁﬁaé%é;@g%%ﬂ thatrthe
sphere 42 dodhinoesistancedecating elemeppe?4 dvirfhovesithenstivdse?dl ate 7.
Al t hough the jack nmexher e n ld bHrsdescan be
attached for use onlyh\%hgﬂéérgﬁ?g%?n%’esgﬁkgﬁgghéeg e@ééﬁigzﬁggr Pi ed out. 11
The j ack nentaresraderef siligan abibyidadorotxamplel and sheeuphar sudRsee.
Furt her nore, ' Ag isf 1 t 29 f
circunfer enc§?o§ﬂ€@%u%géﬁé®rb§$p§r FlsgrrlB{(:') @bﬁgﬂﬁeﬁﬁpﬁfﬁﬁ rT%rlns
flange pbOti corsdsivies peoacessings gased tihndugh olbe J@sisiencst hﬁ@tllﬁ'&_e
plate 7 With diBg, St P AR th AEAE FRE(d PHERd 9, (Hictyh-hdiRE2g i ch
ao y

head portions € screws Can be "l nser ed_regp ctively are
provi ded in tpreviidedgie pdrichothetdeg aontispd@iingludnghide fedigepastiame

screws 46 scr]?\e& %ﬁetggagg%gﬂ%ﬁéé\s %hr@ﬂﬂha ofgatsd mwﬁégﬁéwlgpr@ugh

whi ch the hedd portions € 'screws~46 cannot be I ns

respecti vel y cdndectingopipey 27his sor provideshasato aditightiy piereaditirosrgh ne
screws 46gin es es. 4 ' LLC [ t h a tion
44) are E?ovityc;éd, 8??8‘& 9&?’?{'#%2? agth Eéﬁﬁgﬁyﬁﬁéergwf \iq\:nh%o(t;ét‘% nlg)%)e? ew ng
the screws 46elethritityateding iresisthacet hiepting redement@4.al Oratbengoyee
axi al center)_f.QLatho I p e [

menbers 41 (s%lf?gkrhesbﬂf%'géugédfo%%%? ?r%%grgé‘tl?gg bzteéﬂlfpplg’mgy g}gh%ggp?med on
a circunf er enexamiples arenpeovided mehighi edverther ciscunerapseeand YpPPeY on a
concentric cifgle W , n e 0 50
i's provided i%ﬁﬁgwb%{é[ E%%ﬁtd}%ﬁoﬁ ]ﬁie ﬁ:@%tsgr hgaF(L;érmt%HgLEsdé}héel%eg%gvgf t he
j ack nmenérs mbde dfesdiopayetoxide dart example goddferngdodyetw® halves ned

roove 50 13 RrEaStpERRE T BRtRtimMERLICT O Ore heater 6 i s sequred
onto the base plate Awifior thesbeaker5d, strovaimly heoRsists oform ti'é!bﬂ/'/,a_r
Lo Unsct ew o SarapFRASArIGAE BRORE" fody 0RO Wi, ugtericd @I o2
hei ght h fronstruetuppprardiiel pberalityt o heaterpeleraents 3y gravidgdiafethe
ey e 25 BB et R ARERGE Yol Iy b 11
annul ar heat - replacarnegt mildrd dovieavbagdya3Owbasaph ennudaurkzoiipsdiRlédeon
L1e oper 35 BRGS0l SIS AR GEriehd fofibn' nf U itugRoEss e
portion 30b at its upper-end portion in one piece. The vent 10
- of the reaction tube 4 protrudes from an opening 32 of this top
30 plate portion 30b. The cover body 30 is preferably made of
stainless steel for example. In the cover body 30, a water-flow
path 33 is provided, for example helically, to circulate cooling
water.
The heater elements 31 is constituted by a carbon
35 heater and has terminal portions 34 at both ends thereof, the

carbon heater being formed by weaving for exampie carbon




When perform ng nmai ntenance such as repl acenent of the heater elenents 31,
the reaction tube 4 is detached fromthe base plate 7, renoved downwardly
‘frominside the heater 6 and resited. The workability is quite poor when

replacing the 5 heater element 31 on the left side in Fig. 1 for exanple,
i.e. on the opposed side of the mai nt enafice opening 1la of the chassis 11,
since it is difficult to reach the rear of the heater 6. G ven such

situation, t 1 i 6 e ap /S
unscr ewed angﬁ:ﬁ‘gbﬁgﬁlg? %gﬁéuljréaég%eéﬁﬁohﬁét?ﬁpf teéeﬁn&p% E?/:%t_ ﬁeklj@gglsalrlrgrrber
41 that consiongtekapaecandtthgn sepplosingedranweyenocatbamdibrutmdles| n
this case, thedd - .0 rti i t agi i y tool
such as a spéﬁ%@rg\%i ﬁgf) heﬂéﬁgagﬁ%t'ﬁgr'ﬁ%ﬁe% a ate H%%??’oae@%éﬁﬁ %‘?&{rhe

t hr eaded- r od glementn 3Bat providedt ialongs a heeftical 1ineedbfether ingermak t he

t hr eaded-god (e ! sm  As
a result, 5t hﬁ&;ﬁg?@"%ﬁc{ﬁ@ 3’382?8‘2%5@ h%é‘[ ?é@%rgﬁggr_ﬁ?é@gn%e v&st h
the guidi ng grido\prostdded irh&hboupper pparti ofi thie iniernaht@rciemiaence fs up
the bottomp [ tear ' 2 i & dd h vy

wei ght heat e(r%h% gg"?? oﬁmgﬁa’p%elr&‘slﬁ? ﬁ%ﬁf Em%ﬁattsglgl %‘tde\ng.eHAm gﬁ%
horizont al | y lbinferi partipoft tbehbsiernab diychenferengeadf thiee coxexr Reesd 41,

the heater 6 js4r0 h t t he
left side inddde E&Pg&%ﬁé%gn%g'itﬁfleﬁ%@hgggnﬁlgﬁ%lgﬁ%ﬁl'itﬂé% iog#th@;i de.
Because Lfie dpipeptatespoationp36b ded used he T e pssr heakebrelemeniedddet i ve
j ack nenbers ; heat_er n. t n FfenYdign the
heater el emﬂ?l@lﬁ'{]gdbg‘?ra:ﬁggggulsg’ﬁ%ﬁ%ﬁi%ﬁgp'{{ﬁ% ﬁ%ﬁ? ﬂleﬁgélt né{El .1, the
ternminal port3bn @adothe heopheheates®lemennt3Bd ave biormapardai beleabved
fromthe fiXirﬁgrﬁf&Cka 37 and connector 35 of the collar-Ilike portion 36,
and then the heater el enment 31 to be replaced is detached frominside the
heater 6, i.e. the ifash sfidhef heataroelemenis 331 i® dispasdacald the a new

o emont - tan optetlial HuffterdleROREPCoVED iy R0 RIAF SR tepiAal et e

processi ng appartidns34 df3eachi of theehebbere elemerdised Lsis peotiedeghifeam

conprises: t ' t r ' f o] tin

and appl vi ng Mot heslr CyhraPeRcll BEATIMOTT BRI, BRFob@h ERECERPER. "0

heater 6 covebddy IGand is woinevented f at denneatar 3h.5 Aopular coHardike

plate (heat erjqispallald 98 Ra helbeldTbALhENG NIRRTt RN DRI and
eg’ﬁ h Xg pﬁ’e eaFer % i ‘t:enaﬁce cgn be

the chassis 1 " "Nousi I N~ Wil ch mai n -
per f or ne@0 hrongthenppeedrfd doviete settioms ofiddw extesnal rdegwnferengee ng a

plurality of r.gel t [ qdi i ieRl & d
base plate 7 %?Egﬁﬁ’g%%%’o?gbyﬁé%pépdg{rjto\frrec zéniy:ggn oﬁggﬁmseﬁBB%ﬁ ng
the heater 6 B6f& abnneatan 3&hteveebtarh toatme dieraninalt poBjonos4tand @he
heater 6 to - o~be it al 0, i EhE S | 1Bk t he
chassis 11 torTﬁga I@%Lci(r o?’% fﬂﬁwﬁnﬁﬂﬁa@,?ﬁ%%@mﬁ@ﬁ ﬁ”ﬁ‘?n‘?féﬁgﬂ*cim\?g?k
such as repl apanieof thie téemirat portisneBdnare adiached: ed o comnesEr3 i de

i nside t ch \ I gl | i r {£S

cqui pped an ¢ n el BhRCEEA Lo ah BREHEI Boler, BUpRIY (B way dfa

ci rcunf erencecablda B&.t ubul ar cover body 30 with a water-cooling structure,
and 20 the term nal ty 4_of h -of . S 31 4
protruded fromthe eX erﬂrt'a t;(?Elisféc)u e(réer?geaépihir@?%gé{ h'ﬁgggﬁatlﬁerﬁc%é\l/@f _%ody
30 to be connestay tsuptportc oneekanisras40ad asvolary nsupperi, assembiv d6

oeor "bouy SoBEGPRlad fBF ARERGBRT SUEWOHIRg' tHE Meate BOHIF FLtBERPthENe
: 30 heater 6, thereby moving the part-to-be-maintained to face one
specific side (the side of the maintenance opening 11a) inside
" the chassis 11 for easier maintenance work, in a case that
maintenance work such as replacing the heater element 31 is
performed at the opposite side of the maintenance opening 11a
35 inside the chassis 11, This rotary support mechanism 40

comprises: a plurality e.g. 4 of threaded jack members 41 for




25 termnal portion 34 fromthe connector 35 at the outer side of the cover
body 30, because the collar-like nmenber 36 is substantially horizontally
"extended fromthe outer circunferential surface of the cover body 30 in a
radially outward direction with respect hﬁ the heater 6, and the 30
connectors 35 and the fixing brackets 370f the heater elenments are aligned
in a orderly fashion on the surface of this collar-1ike nenber 36. By

combi ni ng t heraAgeLee SELATBAtIoA Sfthe RkaRe & henbaRvRer Supfaud dimg (e

rotary support enance SUC as r l'acenent of th e heat er

el enent 31 |§he5bo'et©|rmplafceop0tmme 30a) enp ﬁ@dwdgwnmamdaan%Wereﬁ €]

addi tion, t 4 4§ PR rality
of threaded Fg@g&?ﬁ%iﬁ%ﬁﬁ?@oﬁﬁyﬁ@&aﬂﬁﬂg 9?88} %?t I on % ért] h(Zf Elggter 6
up and down; jagkl mesnbpnerdl 4?Qt@tah/|iydﬁlr pUpRLAbING tﬁetb@ttoppdior;tm off each
of the Jagk %ﬁ%éété‘ileFqltaﬁﬁBgfrt' ng the bottom portion of the heater 6 5

rot at abl y; the heav g er 6, e.g. approxi mately 340kg, can be
lifted up and rotat eBSea oM bin aFig.nB drsthiget 45 ethe hisckadniembag ﬁllgh

ai nt ai nabi |ightin WESAKRILs SENGEhASdaRk IR Rord Y IRFR AR n the

same circunferenc annul ar gw I 'ng groove IS eng ge wth
t he spheres 4mviogo# ehgagiy peribensdda whighosi HewagenahSosoeXamplérti on

of Lhe heat eiary (e 1BERIEEND GRINASSEGMICANSs c@ibblehe ith abefomlrgnd L he

ci rcunference, thus I evin mai nt al n odi t of
t he prestt itooknta dwanket llmrtm e441am‘tter\r\léuphath1§dth@ded'trﬁd eRbbginent

Fi 1t h 4 f b .
Ip(r;rt : gf] of t%‘efhé%t S’rergtcgw{(anwﬁlym%a%wegqnergg [ rs]tllééect& 3502%053? in
the left hal fSLq:prFﬁtg'Jg :meynher/) pgovided wotatahlyr tmtlperupmkem POWEIRAY dl y
during ”O”m' % @ %tclh%otri?r;ot‘?ggﬁd qygﬁmgg @f%ﬂ% r@-%ugﬁ\b‘?ﬁ

upwar dl y for rot orm mal nt enance such
as repl acerrerpordifom K@G&l‘m@} 48.enthe Buackeat pbétl@ﬂnﬂﬂalﬂyatitafélacbﬂ:@rfyhe

support gﬁCh"’}B\nFéP %@é‘eof‘eﬂfeg lBéé% P|a9ce5t7 tLHG‘a' é&? h@ heaher 6

I s constant|y suppor ero I on of e secured
25 during opescaemsn 46d meo&rssatyammezinlataehabhet maﬁﬂeﬁent Thﬁ/e]ﬁ(i"on

the heator 6. TRTEREPAE Ean e HterAe TR B8, o 5tATE SUphork TRCHRiiSAT
bot t om pl at e hased an 30dadk- mmetmmachﬁnwmbecauseumﬁtww Ysés pl at e
! '”te”aceaﬁﬁx"ot\}’i’d[aﬁ %Ct%t%[&? Heb]%rﬁeﬁgrﬁ%é%f”t@% E’ﬁ édpﬂc?d ce

t hrough t he om pl ate port’ on 3 cover bod e base
plate 7 20 a portiogudti on that the corresponding holes are |nt erfaced with

(rarggﬂaglt gﬁ{;lo'\glt FO\tNQat thb%g%sé4 at%“r %t/ér\e/he@{el E:‘glflir t;ﬂfolgnaéap?f){' h‘('qjerot ary

- support mechainibuhag0 ug per-edmnd Hawtianstqutherdaracket pOI’tIOI’l 44 to be
engaged therewith and vertical movement of the
sphere-supporting portion 45 including the sphere 42 to be

25 allowed therethrough. The sphere-supporting portion 45 is
provided onto the end portion (upper-end portion) of the
threaded-rod portion 43, and the sphere 42 is housed and
supported rotatably inside the sphere-supporting portion 45

. with a part of the sphere 42 protruding from the upper-end

30 portion of the sphere-supporting portion 45. 1In the bracket
portion 44, a housing recess 48 is formed for housing the
sphere-supporting portion 45 including the sphere 42 in a
manner that the sphere 42 does not protrude over the upper
surface of the base plate 7. Although the jack members 41

35 may be permanently attached, they can be attached for use
only when maintenance of the heater 6 is carried out.




15 allowi ng no vertical nove of the support nenber while the heater 6 is
supported rotatably. Additionally; although the bolt 60 is pierced thorough
‘the hol es provided through the bottomplate portion 30a of the cover body
30 and the base plate 7 5 using the bolt,K 60 as a securing nenber in Fig. 5,
any ot her securing nenbers are feasible Hecor di ng to those skilled in the
art. For exanple, a wedge nenber may be driven between the bottom plate
portion 30a of the c rs B yhe S ) | Bf tdag; di ment
in Figs. 1 to 4, theﬂs‘%p]pé(?r??hrréﬁjoer s&gpg??i ﬁ'ééﬂeﬁgs%t'jtnérgﬁepgr;#g%mgg%t he
heater 6 is theekfoeexamplahofurthermede; @ flange postienhdde isl faimeadi ve
means for th F as; r P%HQ t
rotatably. F%rrag%bgﬁsgﬁgﬁzﬂpgb*pmngﬂ%eidégg?@“ﬁa"‘_'?%?%rnt&g 15Rg£ ﬁown
in Fig. 6. |thehibracket, partjondéddg griduse flengs epertiony4da ps oSeeERlyn t he
bottom sugfa it %%a v '

order to %ui g%ﬁgb%é)géwg?%?%gﬁnmg% epg%tetpz‘ra\{v@eﬁﬁb%%gﬁgsg

|l owfrictiondn tirisbeonfigusatiompvimoies EPgthrough which hgad portiens 4hanber
a 20 Teflon dse Preferab p i i

ci rcunf erenc%i ofﬁfi‘ré& e $0%66§it'm£§§ei sﬁtégﬁ%%ﬁgtﬁg%ﬁgﬁggfdned dlinr ect
contact with thiee g e mpeoutibac Coerdsgparohng tIp6ATIMA

cover body 3 =S S: , i g € i

pr ovi ded 1 n %;'f?:é@o% E&ﬁéﬁ%‘*ﬁ%ﬁ;‘gﬂ é91?%62ﬁégg%"?m%gféfeﬁ@gﬁtfgnﬁés’éf’ gfa

gui di ng 1@e Thirbaghedhic phetionsodibaceft thatsevewst 46 caPpRBE Lehenber
(sphere 42, he: t akxlawisi _
provi ded in t'ﬁégﬁfé)epcgare%?re;&&éwh@wlie% tglllﬁ)gﬂmgré %rﬁﬁg%é'gh?%ﬂ ﬁ%lra}[fll\ioez 43)
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(sphere 42, ral o I ; liyf G489 PRREd . (i od
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the heater 6 deitathabhe jack miembiersidiy withbet urscrewing the isesews 66up and
down. 35, Eurthernoreq.al ‘LRe+kAaC . ' ; | nmber
conpri si Fig t he threaa-gd-aﬁ%gﬂg@r'%ﬁoﬁthgtgﬁ'g);{ﬁﬂa@@?ﬁggr I on I14dqulﬂ1nérgach
of the enmbodiamial sceatimryd, refatidn iory retatahlensyppert iaft thie dpeatrr Sovihey a

fl ui d-pressur; t chani h k! r ghaa

connect or-sur}%&%tc ﬁrﬁ%ﬁwﬁﬁggﬁoaéup@ﬁq&%ﬁe ?cgﬁngg{ r 7%%@%@%0%0&?% ke
nmember 36 in precisepatienpesitionedgen a ciscumfigrencenwdwiss censebric Hber
can be in any.alle | VEe | I 10 ¢ r uded
fromthe ext e?)?l‘éaltl é:%élf fertgrli?PFgPEés?tr gggpo ?‘?@°§f§%e"'rt_5)‘t§§gyc_!§ vﬂg@ ﬂgééter 6
in a radél | yheatew6), dindan anmikar guigieg groovee500ishpsovidedvin thehe

N ot . . o .
dotai | the melteinPhERERh bR HY iheedy8 AESNGCsEhRRRR 2 586 el fack
t hose enbodi nerersbers 4hrticobe ehgaged timerewithti cathisnguidiog asoavaed?gn

change can 15; t havent Lo ] ﬁ,@%t' f pigrit
and scope of %ﬁgoﬁ%@m%ﬂ&%ﬁé{' gﬁaﬁp?gwc%ﬁgi"?hgrna %ﬁ%‘qet;hgnnﬁé%pegaﬁét us
may be structBrefgrablyether guidiogDgpoovesSOnis aligrogyicomvitheat aped
anneal i n@,é etg ﬂ'ignaddition to an oxidation treatnent. The material of the
boat may "be s P8R car bi de, )

. The heater 6 is secured onto the base plate 7 with

setscrews 51 screwed thereinto from below, normally. When

maintenance of the heater 6 is performed, it only requires to

unscrew the setscrews 51 and jack up the heater 6 to a

30 predetermined height h from the upper surface of the base plate

7 by rotating the threaded-rod portions 43 of the jack members

41 with a rotary tool. In this way, the heater 6 can be easily

rotated. Note that 39 in Fig. 1 is an annular heat-insulating

material having a two-half structure provided on the upper

- 35 portion of the heater 6 in order to cover the opening 32
between the vent 10 and the heater 6.




20 polysilicon (Si), etc. for exanple instead of silicon dioxide. The
obj-ect -t o- be-processed can be an LCD substrate, silicon dioxide, etc. for
" exanpl e instead of a sem conductor wafer. In addition, the reaction tube
can have a doubl e-tube structure with an jnner tube and an outer tube. The
furnace-opening insulating 25 neans can % an I nsul ating tube. 17 WHAT IS
CLAIMED I'S: 1. A vertical thermal processing apparatus characterized by

reatment o a | ar geiiEmfeRbiihy BioRRERRIReTSLEA A3 rARBCK It RT | o,
covering thether beater ezleenents 31, shecesactignctubai feis; dgtaehedr from
e " (PR bk RIRRE L AR AR P e SRR Inbokebicen |
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upwardly by a lead screw mechanism. As a result, the sphere
at the upper end of the jack member is engaged with the
guiding groove 50 in the bottom portion of the heater 6 and
pushes up the bottom portion of the heater 6, thereby easily
20 lifting the heavy weight heater 6 up from the upper surface of
the base plate 7.
After horizontally lifting up the heater 6 by handling ali
the jack members 41, the heater 6 is rotated by hand so as to
make the heater element 31 on the left side in Fig. 1 face the
25 maintenance opening 11la on the right side. Because the
spheres 42 are provided to the upper portion of the respective
jack members 41, the heater 6 can be rotated smoothly and
~easily. When the heater element 31 to be replaced is turned to
the right side in Fig. 1, the terminal portion 34 of the heater
30 element 31 to be replaced is removed from the fixing bracket 37
‘and connector 35 of the collar-like portion 36, and then the
heater element 31 to be replaced is detached from inside the
heater 6, i.e. the inner side of the cover body 30, to be replaced
by a new heater element. In this way, maintenance such as
35 replacement of a heater element can be easily performed.
According to the vertical thermal processing apparatus




portion of said heater. 6. A vertical thermal processing apparatus
characterized by conprising: a processing container for acconmodati ng and
"applying heat treatnent to a large quantity of objects-to-be-processed; a
tubul ar heater covering the circunferenc§ of said processing container; a
heater installation part for installing 3i d heater; and a chassis for
housi ng sai d heater wherein maintenance of said heater can be perforned
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the terminal! portion 34 of each of the heater elements 31 is
protruded from the external circumference piercing through the
cover body 30 to be connected to the connector 35. As shown
in Fig. 1, the heater element 31 can easily be detached from the
internal circumference of the cover body 30 by removing the
25 terminal portion 34 from the connector 35 at the outer side of
the cover body 30, because the collar-like member 36 is
substantially  horizontally extended from the  outer
circumferential surface of the cover body 30 in a radially
outward direction with respect to the heater 6, and the
30 connectors 35 and the fixing brackets 37 of the heater elements
are aligned in a orderly fashion on the surface of this collar-like
" member 36. By combining the ease of detachment in this way
and the heater 6 providing the rotary support mechanism 40,
maintenance such as replacement of the heater element 31 is
35 facilitated, thus achieving high maintainability.
In addition, since the rotary support mechanism 40
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42 provided rotatably in the upper part of each of the jack
members 41 for supporting the bottom portion of the heater 6
rotatably, the heavy weight heater 6, e.g. approximately 340kg,
can be lifted up and rotated easily by a simple structure, thus
achieving high maintainability. Moreover, since the jack
members 41 are positioned on the same circumference and the
annular guiding groove 50 which is engaged with the spheres 42
of the jack members 41 is provided in the bottom portion of the
heater 6, the heater 6 can assuredly and easily be rotated along
the circumference, thus achieving high maintainability.

Another embodiment of the present invention will be
hereinafter explained. :

In the embodiment in Figs. 1 to 4, the rotary support
mechanism 40 can lift the bottom portion of the heater 6 up and
down, the heater 6 is secured as shown in the left half of Fig. 2
by moving the threaded-rod portions 43 downwardly during
normal operation, and the threaded-rod portions 43 are moved
upwardly for the heater 6 to be rotatable for performing
maintenance such as replacement of the heater element 31.

On the contrary, the rotary support mechanism can
have a non-liftable structure in which the heater 6 is constantly
supported while the rotation of the heater 6 can be secured
during operation and necessary maintenance, in the present
invention. Fig. 5 shows an example of a securing member for
securing the rotation of the heater 6.

In Fig. 5, a plurality of holes are provided through the
bottom plate portion 30a of the cover body 30 and through the
base plate 7 interfaceable with each other, and bolts 60 as
securing members pierce through the bottom plate portion 30a
of the cover body 30 and the base plate 7 in a configuration
that the corresponding holes are interfaced with each other.
Note that although the structure of the rotary support
mechanism 40 aliows the spheres 42 to move vertically in Fig. 5,
the rotary support mechanism 40 also can have a structure
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bottom plate portion 30a of the cover body 30 and the base
plate 7. |

10 In the embodiment in Figs. 1 to 4, the support member
supporting the bottom portion of the heater 6 is the sphere 42.

Those skilled in the art can have aiternative means for
the support members as long as the heater 6 can be supported
rotatably. For example, the support member can be a roller 61

15 as shown in Fig. 6. In this case, a guiding groove 62 preferably
is provided in the bottom surface of the bottom plate portion
30a of the cover body 30 in order to guide the roller 61.
Furthermore, the support member can be a low-frictional
member 63 as shown in Fig. 7. As the low-frictional member, a

20 Teflon 63 can be used. Preferably a support body holds the
circumference of the Teflon 63 whose top surface preferably
having direct contact with the bottom surface of the bottom
plate portion 30a of the cover body 30. In this case as well, a
guiding grove 64 preferably is provided in the bottom surface of

25 the bottom plate portion 30a for guiding the Teflon 63.

In each of the embodiments above, the support
member (sphere 42, roller 61 or Teflon 63) to support the
heater rotatably is provided in the upper part of the lifting
member (threaded-rod portion 43) integrally to lift the heater

30 up and down. However, the support member (sphere 42, roller
61 or Teflon 63) and the lifting member (threaded-rod portion
43) can be separated. In this case, the support member can
support the heater 6 rotatably and the lifting member can lift
the heater 6 up and down.

35 Furthermore, although the jack member 41 is a
threaded jack member comprising the threaded-rod portion 43
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been hereinabove explalned in detail, the present invention is
not intended to limit the invention to those embodiments but
various changes and modifications such as a design change can
15 be made to the invention without departing from the spirit and
scope of the invention. For example, the thermal processing
apparatus may be structured to perform a CVD processing,
diffusion treatment, annealing, etc. in addition to an oxidation
treatment. The material of the boat may be silicon carbide,
20 - polysilicon (Si), etc. for example instead of silicon dioxide. The
object-to-be-processed can be an LCD substrate, silicon dioxide,
etc. for example instead of a semiconductor wafer. - In addition,
the reaction tube can have a double-tube structure with an
inner tube and an outer tube. The furnace-opening insulating

25 means can be an insulating tube.
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treatment to a large quantity of objects-to-be-processed;
a tubular heater covering the circumference of said processing
container; :
a heater installation part for installing said heater; and
a chassis for housing said heater wherein maintenance of said
heater can be performed through one specific side of said
chassis,
said heater having a plurality of heater elements that are
individually replaceable, said heater installation part comprising
rotary support mechanisms for supporting the heater rotatably.

2. A vertica! thermal processing apparatus according to claim 1
characterized by having securing members for securing the
rotation of the heater which is supported rotatably by said
rotary support mechanisms.

3. A vertical thermal processing apparatus according to claim 1
characterized in that each of said rotary support mechanisms
has a lifting member for lifting said heater up and down and a
support member for supporting said heater rotatably.

4, A vertical thermal processing apparatus according to claim 3
characterized in that each of said rotary support mechanisms is
a threaded lifting member or a fluid-pressure actuated lifting
member and said support member is any one of low-frictional
members including a sphere, a roller and a Teflon.

5. A vertical thermal processing apparatus according to claim 3
characterized in that said support members are all positioned on
the same circumference and an annular guiding groove which is
engaged with said support members is provided in the bottom
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portion of said heater.

6. A vertical thermal processing apparatus characterized by
comprising:

a processing container for accommodating and applying heat
treatment to a large quantity of objects-to-be-processed;

a tubular heater covering the circumference of said processing -
container;

a heater installation part for installing said heater; and

a chassis for housing said heater wherein maintenance of said
heater can be performed through one specific side of said
chassis,

said heater having a plurality of heater elements that are
individually replaceable, said heater installation part comprising
rotary support mechanisms for supporting the heater rotatably,
wherein said heater is equipped with a plurality of the heater
elements at the internal circumference of a tubuiar cover body
with a water-cooling structure and a terminal portion of each of
said heater elements is protruded from the external

circumference piercing through said cover body to be connected
to a connector.

7. A vertical thermal processing apparatus according to claim 6
characterized in that connector-support member is provided on
the externa!l circumferential surface of said cover body of said
heater and said connector-support member secures said
connectors thereto.

8. A vertical thermal processing apparatus according to claim 6
characterized in that connector-support member is provided on
the external circumferential surface of said cover body of said
heater and said connector-support member secures said
connectors and fixing brackets of said terminal portions of said
heater elements thereto.

9, A vertical thermal processing apparatus according to claim 6




10W 10V01; 109 ()- O 109 ()-' 109 ()-H< J 109 ()-H< J

C109M& () -ilhidYNC 10: H 10W 10W 10V8I; 10%\& ()- O 109%\& ()-' 10%M& ()-P
109\ ()-010%\&' ()- Normal" "Heading 13]c" "Headi ng 23]c" "Heading 33]c"

"Headi ng 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Headi ng 93] c"A "Default Paragraph Font?9 36>FNZW V @ pxm~-hb[\ V

Wx! #' (- +1539=ADI \ NQMZ6_bDg@xnsuDzj | nPi ] A “abcdef ghi j kIl mopgr st uvwxyz{|}~6

Times New ROEH?@%@%@ i thEY dhioelr Eahhe¥es ARupHER hember which

"HSYR ¥+, -
<= >’>@\88)E-|;G-$ Jsubsiargiaityviverizantalya pperrysigdk| i o qradiallwyeyiward

direction from said heater is provided on the external
circumferential surface of said cover body of said heater and
said connector-support member secures said connectors and/or
fixing brackets of said terminal portions of said heater elements
thereto.




