;e3ewt6 T"MQ  Specification BOAT FOR THERVAL PROCESS AND VERTI CAL
THERMAL P T 5 Field of the Invention The present invention
relates to I IIMI thermal process and a vertical thermal processing
unit. 10 Description of the related art Ip a manufacturing process of a
seni conductor d&°ce, there is a step of gonducti ng various thernal

processes such as an oxidation process, a diffusion process, a CVD process,

an anneal i nﬂwmmmﬂﬂmﬁmmm the |ike, BpeahfbPREAnto be 15 processed, such as

a sem condu a thermal processing unit for carrying out the
step, a verti cakgobdaer mal processing unit has been used, which is capabl e of
thermal |y processing a | ar geBOABDECR STHERYAEr PREESHAN Y me time. In the

vertical thermal processi n%ngg'rt&%%ar f 9horpd8rhbamnie process has been

used, on which the large nu wafers are nounted. As the boat for a
t hermal pBocess, a ring boat that can support peripheral portions of the

wafers by cir J1_JI SURRQr '9 P. es thereof has been proposed (for

exanpl e, JP zé;i@.-é’—a%eﬁ-kéﬁ-@ 781). In the case, slip (crystal defect)
caused by gravity sTHhessresdntcinventisonorebatesreasedotnt iera dilexmgénent
(for exanple, 300 mm.in dia

capacity of aPPRFFHh ap3gfef:§% %*thée%ﬁ}:?ggﬁggﬁ%:@& dgiat : gg aﬁge::gg: i ng
rate is 30 higher than that in a central portion thereof, is so increased
t hat uniforrritg ofitthe rQcess Wi hieraa urface may be enhanced. Herein, in
t he abové%oauﬁf—ﬁdgigﬁg-l——ﬁm, he surface of a supporting plate
has a minute irregukar at ypafbfactyxricice giricresst b revemscordudtare ddvigenaf er
may be damigeghere is a step of conducting various thermal processes such
as an oxidation process, a diffusion process, a CVD process,
an annealing process, or the 1like, to an object to be
15 processed, such as a semiconductor wafer. As a thermal
processing unit for carrying out the step, a vertical
thermal processing unit has been used, which is capable of
thermally processing a large number of wafers at the same
time. In the vertical thermal processing unit, a boat for a
20 thermal process has been used, on which the large number of
wafers are mounted.

As the boat for a thermal process, a ring boat that
can support peripheral portions of the wafers by circular
supporting plates thereof has been proposed (for example, JP

25 Laid-Open No. 9-237781). In the case, slip (crystal defect)
caused by gravity stress, which tends to be increased by
wafer enlargement (for example, 300 mm in diameter), can be
reduced. In addition, thermal capacity of a peripheral
portion of a wafer, in which a heating and cooling rate is

30 higher than that in a central portion thereof, is so
increased that uniformity of the process within a surface
may be enhanced.

Herein, in the above boat for a thermal process, if
the surface of a supporting plate has a minute irregularity

35 or projection, the reverse surface of a wafer may be damaged

or slip by gravity stress may be generated more easily in



,or 'slip by gravity stress may be generated nore easily in 2 the wafer. On
the other hand, if the surfaces of the supporting plates are mrror ground
in order to solve the above problens, the wafers tend to be undesirably
stuck to the surfaces of the supporting plates. Thus, it is 5 preferable
that the surfaces of the supporting pl ated are made a little rough by nean
of a sand blasting nethod or the like, after the surfaces of the supporting
pl ates are gréthendwafieveverOn i fheheotdwre béndhe ifbovke bawrfacesa afhethal

process, whe r ne _t J rq t [.gh, 10t erature
of for exanp Fse%gqéat 3’1%5%3 %?‘resn?'%l é%lo%g %%Z%?rrelﬁ‘o ng%ﬁél? hEo war g{l}g ttget he
surfaces of tdwuppmbliens,pltheevafeysbdegdndoatbed . urdesdddblyostubkecaose of
t he sticking phenag nd_gin [ llaritie r_projegtions.on the
surfaces of t eesu%%le%g 8?1at {é’é&‘ sﬁ%g%)}%&gavpﬁ'?gﬁg‘strglg’é’srfaylge 18
gener at edSparptefenatillec thafterthe StildEeesOrofl HEhe NEbNpbEMi fidpi plateentiran i s
devel oped by focusi the aforenentioned probl e An, obj ect,,of . t he present
vent|on 20 TAMR ¢t i PBRETRY ey G 2 2R p1 A O, Hiduiae, o B

t her mal procekidteng afitielr tthat saafacedidf tthgesoppbreingf pEdtes iareagrobpdct to
be processed during,a thermal_ process at hi gh,te rature. Th resent

i nvgnt ionis a boagﬂ?‘%‘?vef't Y ﬁ:&e W@e?fﬁegmggg’ﬁ@& £9B @rg:ll"lgmagf
pillars; a plpirsddds, ofhetl e fwiferd iarecaternhllire ppbbbassdi ataahatight
direction at predeterm ned intervals; a pluraljty of supporting plates
mount ed iR a g?’@?e-%%ena‘?ﬁe@’ﬁe%g‘ﬁl?héoﬁpurﬁ i t?oﬂZBBI I"&r s SHigkine
claws, each spipgatdridrieg: WAt thehawd faFsarco3 O] atifdcesb i rinee ssqshboreingi Ng
surface on vvhifh an object to be progessed can s%g .m)un':ng; and a gropve and
a through hol RI3i i tr%e’l?c}%éﬁ st o- BB- pPYLEE Ry nbeEFRvRY Lfrf &be.
Accordi ng to $bEcKimS @Henohsfthi and miteutdy Arregaldri Boed "W yso fediteons

provided in the | ect -t o0-be-processed nounting 35 surface forman air
| ayer between®t hgp‘%bjsé’(’f aggs bEfp&g‘EesséJé’?°ﬁ5bﬂgi ﬁga§ﬁ§f afelBf %Vh@réﬁ(bf%rti ng

pl ate and g hesphesEimdyobe generated partly in the wafers.

SUMMARY OF THE INVENTION

This invention is developed by focusing the

aforementioned problems. An object of the present invention

20 is to provide a boat for a thermal process and a vertical

thermal processing unit that can inhibit generation of slip

in an object to be processed during a thermal process at a
high temperature.

The present invention is a boat for a thermal process

25 comprising: a plurality of pillars; a plurality of claws

formed in each of the pillars in a height direction at

predetermined intervals; a plurality of supporting plates

mounted in a tier-like manner between the plurality of

pillars via the claws, each supporting plate having an

30 object-to-be-processed mounting surface on which an object

to be processed can be mounted; and a groove and a through

hole provided in the object-to-be-processed mounting surface.

According to the present invention, the groove and the

through hole provided in the object-to-be-processed mounting

35 surface form an air layer between the object-to-be-processed

mounting surface of the supporting plate and the object to



.3 be processed, so that sticking of the object to be processed can be

I nhi birted. Thus, even during a thermal process at a high tenperature,
generation of slip caused by the sticking of the object to be processed can
be inhibited. 5 Preferably, a mnute irregularity is provided in the

obj ect -t o- be-processed nounting surface iTh order to inhibit sticking of the
obj ect to be processed. In the case, the effect of inhibiting the sticking
of the obj ectbe priosegsedessedthain Hd akivgegfehe1obieclydierhg Prosessefect

to be process [ : al | L I C . | ttHexnRRE aj the
supporting plc%q'es!:% a?lgﬁl é&gg%ghtigﬁ“%y' c%%l%u-rgw‘}nf t%ﬂat trlle%gf)g?giglég %f
pillars are adgngethpeshitnde, ogeneratian ofaralish causedodnt Hder isfickhBgd of

the support’ nge Rl Sfied? BSTRLUHLALLY L0 SOGMIMARY. Mg plates. 10 the

case, the object processed can be easily mounted and renoved away. In
addi ti on, 5pr ef er abl Brefidrabdypper mimytel dirregudanitef iscpyayided pint thaat

can be engaged with.a ¢cla WA | ef dsaf . ;
supporting plcg?:’eescq ﬁ%orﬁagﬁé)%e%%%/é%ﬂﬁlg pis%rg}f% gt ﬁg ;olflg%gr ttlgnd'tn[ii;l g’%g, and
a right engagstickimg dfhatheaobiectentyagbd wrobeasedaw th the pakear the t he

ri ght hand of e .supporti.ng .pl.ates.in o : prevent the. pRing,.qf the
supporting pleolllfg‘?c"—l n%?hel%%lgﬁla:l%g tﬁiéedr%‘%gkﬁégofth:&seupggpgéﬁgpdﬁ an
caused by vi bprddcenseat cahebei kecwosasdade prevented. For exanpl e, each of the

| eft engaging part and the right engagi ng.part is a stopp ey that is
abutt ed E%ai nst a Ig?eraﬁer\ﬁﬁ#’par*f f toﬁéggf:aw.t%o %et er %?cl:@\;sg%)eé 28
preferably, tseostyprnEililyy qimhdaras aThedi érgagE ngprabeéeableat thah the
engaged with an upper portion of a cl.aw_of, . pi . t I h of
the supporti nﬁu‘ﬁ?%%@ﬂgoap]ﬁt@ﬁ %rr?ga%%sgﬁ%&léﬁ Hatcll(%%%]'%g’ e%éggggg\tfvi t% ﬁgan
upper porti onpbhra#l chavodhfpitians |dmy arrangedr ibghtindandnofthes lielfé hand
supporting plates,_and a back en | ng_hol e that,.can _he en d wi an
upper portion®bf 2% afdbf e ﬁaﬁgr gl't‘)aé'f*f#nd)":h ﬂ%es‘s‘lﬁg%gh gp\[,)')qagtlesé. I'n
t he case 10, pebpesiizpfliardyoftot thes spppotrtivg phbhatesausihd the \daseat ithe or

| n additjon

mounted at 5 SRIBHRerockE TP S [ BRe PoRRY paPLTR DAt Bieeg s

Specifically, apagterably, a plurality of dumy plates is nounted in a

Lpos;! b e DS REoR, Vet Bt AL Btbest U6 chElge. Pl
left engaging part that can be engaged with a claw of the

20 pillar on the left hand of the supporting plates in order to
prevent dropping of the supporting plate, and a right
engaging part that can be engaged with a claw of the pillar
on the right hand of the supporting plates in order to
prevent the dropping of the supporting plate. 1In the case,

25 the dropping of the supporting plate caused by vibration or
the like can be prevented.

For example, each of the left engaging part and the
right engaging part is a stopper member that is abutted
against a lateral wall part of the claw.

30 Alternatively, preferably, the supporting plate has a
left engaging hole that can be engaged with an upper portion
of a claw of the pillar on the left hand of the supporting
plates, a right engaging hole that can be engaged with an
upper portion of a claw of the pillar on the right hand of

35 the supporting plates, and a back engaging hole that can be
engaged with an upper portion of a claw of the pillar behind



.10 In general, the object to be processed is substantially circular. Thus,
it is'preferable that the durr~ny plates are substantially circular, and
that the plurality of pillars are arranged behind, on the | eft hand of, and
on the right hand of the dummy plates, 15 perpendicularly to the dunmy
pl ates. Then, preferably, the duc~ny plat® has a dunmy-plate |eft engaging
part that can be engaged with a claw of the pillar on the |eft hand of the
dumy pl at es the csuppontdngr plehes dr dppithe eRsehéoduntipe plleerpirgnefa the

dummy-pl ate r| h gaged with .3 cl t he
pillar on t he® &W%?‘géﬂ%&?h %?émy pf‘%{bg%lg’%or er tpﬂg Blrlg{veen%rOSpl ng
of the dunanyp:pé\aérd:ed n the case, the dropp| ng of the dur~ar~y plate caused
by vibration or the_lik n be n For X |l e, each of

dumy-pl ate |eft enﬁ%g?ﬁﬁlga?? a{g%ee%/ @&ng'r’r &é glgg reeﬁﬁé’é’%ﬁa Sgrt S
a stopper smenderuper ersi goorttied agdlanslowveﬁ aéxﬂ@lormbh qsﬂrth@fpﬂ'laxcsl aw.

Al ternatively t he. dur =any -plLat g | ef.t
engagi ng hol es?% tt]ccfﬂ'qy/é e%@%fgeérm 3863 B%rt | on %Qa E’?ggf%f *the
pillar on thandmitedlari@h o& tﬁ:nfenal-um plmﬁma; bedwéem~ytnd apeuraghlty ewdagi ng

hol e that can b a th upp ortlon of t he pi IIar on
The i gnt hanbE D TRATR e JPLA S s, SRRy s e 258 ah e

hol e t hat caneh& lﬁtstgﬁgﬁddﬂ ﬂ:heaﬁlmm rt@sbleenloélya C| aW of the pill ar
behi nd the dumy plates. e caﬁﬁ t oo gv 'ng of the dummy
plate cadskd by vi biRt i cﬁﬁﬂe @l ik %anlﬁ’?JﬁF enF%d I FPGﬁssﬁeprlé’sent

I n\éent I fm S auugtin@%m@eraiﬁf@{)lmesm mauynl tutoga;ul @h:agerabmathéﬂr tfhe

at hermal 5 progessi nc I N t heabov eat ur an at her ma cessi ng ur nace
t hat can cont a& ‘B]g%esfgorarﬁ héPﬁﬁF I§|§zl”l§|‘il CR‘??‘%‘ Cfsvh

DRAW NGS 10 Fpgura’l,liey aos epi 1 Daned a(reevuﬁmweag behiew, | oal HHeerart hand

processing unit accor |n to gn emhodi ment_of th pr sent i nvention: Fig. 2
is a view shoﬂn%ng & 8f F1695% g?ﬁn‘{d Spr LY R3S ng a

pl an vi ews ( bi;,eggéﬂal@;ﬂﬁllyow tudldmimysqﬂtaltaeal VI ew taken al ong an A-A
SUppor ti ng. pl at & poRieBn SFeZeBuaY f ofha AHBMMAPIATBodes: F: gumiyiiate
enl arged sect paf@l evlgawlhgkparal ehgt achn Bobi %ﬁgﬁ&e&l 9ith; a2Q:15wgof5 ihe a
';Lgp?rglersal sg’gt | gxn'alon ghvg S{.]gy: nﬂagdd%rfmyth%l aéumn%?rlta .'gl)nesof 13 l33(1):' rf %r a
proce
prevent dropping of the dummy plate, and a dummy-plate right

20 engaging part that can be engaged with a claw of the pillar
on the right hand of the dummy plates in order to prevent
dropping of the dummy plate. In the case, the dropping of
the dummy plate caused by vibration or the like can be
prevented.

25 For example, each of the dummy-plate left engaging
part and the dummy-plate right engaging part is a stopper
member that is abutted against a lateral wall part of the
claw,

Alternatively, preferably, the dummy plate has a

30 dummy-plate left engaging hole that can be engaged with an
upper portion of a claw of the pillar on the left hand of
the dummy plates, a dummy-plate right engaging hole that can
be engaged with an upper portion of a claw of the pillar on
the right hand of the dummy plates, and a dummy-plate back

35 engaging hole that can be engaged with an upper portion of a
claw of the pillar behind the dummy plates. In the case too,



,Fig. 6 is aviewsimlar to Fig. 4 for explaining an effect that an
engagi ng hol e prevents dropping of a supporting plate; and 25 Fig. 7 is a
view simlar to Fig. 6 for explaining an effect that a dumany-pl ate

engagi ng hol e prevents dropping of a du pl ate. DESCRI PTI ON OF THE
PREFERRED EMBODI MENT 30 Hereinafter, an embodi nent of the present invention
wi |l be described with reference to the attached drawings. Fig. 1is a
sectional vi dbesHirgnRRing W& thhealdurmer wliater ceassingyuiitbratéondengthe an
enbodi nent oflit],_}éecg%eggnﬁ snvendd on. Figs. 2(a) and 2(b) are views show ng
a boat body 35 of a boat ¥or a thermal process. Fig. 3 is a transversal
sectional view shovimgadditpport itthe ppaeeepbr tirorendfioa bbat a &erdrical

t hermal proc ihg. 4. | e r.ge ti.qnal yi a alo a B:B
line of Fig. Eé‘se?!% %r?ésessasa ?‘ Pa%@e‘?sg?rﬁélglc%l?%al gv?gﬁ%s %ovq\i n% a@’eml
dummy- pl abe pordgems ofirsclhgliingf orthe t hedvowd pfemtass; 5 #sd shawn thermal. 1,

the verti cal l. _Rr Lng Lt h aciion tube 2 (processing
cont ai ner) néd‘tebecg)%g%&ll}gr ﬁ%ﬁ%lgcﬁﬂggr ﬁéna%{%ﬂg?%’% gﬁ?og’gggi %8rf rr%‘(?ém‘la;)r

cont ai ni ng arpmdgesst. to be processed such as a sem conductor wafer Wand
carrying out a predeterm ned process such as a 10 CVD process. In the
enbodi nent, the reaction tube 2 has a doubl etube structure of an inner tube
2a and an outer tube 2b, bLBRIERI®ESCREPIDON tQEHTHE DRAWINGS a si ngl e-tube
structure,of only an outer., tube 2h.. In.addition, a circular, ni.fol d IS
15 her ITE?IOCGJ ly co?"nrféqc't dd 1% % § DRAr V1SV Fﬁ%w’rré%c?i 6}"[ fﬁ"eirﬁ‘g
circular nmanipmbabssingyiurg ta gasordingodieei ag- pinbedimerit 06 ( ghe ipileseduci ng
port) 3 for |{|troqiq}(¢:)| ng a process gas or an inert gas for purge into the
reaction tube 2 é"gas-dl schar gi ng- pi pe portion (gas discharging port) 4
for 20 dischargi ng Bas. f2 as taevieachaingube bdatAbppeosf aabgag Sopphyi ng
systemis con ecteq1tort he as-i( t rqduci ng-pi §ﬁ gortion 3. ,,A pipe of a gas
di schar gi ng sYA3ERY n&ESEPRG  a VR u MR BT 2ankteP aVHtlssuf® c&HPYI | fng
val ve or 1Bhe lorgitusinall sectigredll erielr takascakdtil GNtA-A 1A nkb offir @appre in
t he reaction tube ZWi S gonnect edtto t he gasdi schar ilng-é(pi ge %Ewt.i on 4
(onitted in the drawt$hgsy. tH &di F?‘aﬁ‘,’e‘a"%@w PRI h¥afdr BENK o?i ded
around the resmppartingselatenpseicior ofaanboat edr tahahetmalleppbeddis; reaction
tube 2 can be heategd. and controllﬁd to,a 3Q.pre etermggd t?erature of

for exanple 300 to 530 TI5TRE SRARFIFY SERE VORK, e 3 B5Bt i on

tube 2 forns Bitelrofa®igap8ni ng 6 of the thermal processing furnace. Under

the therngl processing funace, a.lid 7 that opeps and cl.oses the furnace
openi ng i s provi df.-"ehgt O%b el?m\?edtﬁﬁnaﬁ%irsaal sgc{:.ln.onar'.{j view showing a

dummy-plate portion of a boat for a thermal process;

Fig. 6 is a view similar to Fig. 4 for explaining an
effect that an engaging hole prevents dropping of a
supporting plate; and
25 Fig. 7 is a view similar to Fig. 6 for explaining an
effect that a dummy-plate engaging hole prevents dropping of
a dummy plate.

DESCRIPTION OF THE PREFERRED EMBODIMENT
30 Hereinafter, an embodiment of the present invention

will be described with reference to the attached drawings.
Fig. 1 is a sectional wview showing a vertical thermal
processing unit according to an embodiment of the present
invention. Figs. 2(a) and 2(b) are views showing a boat body
35 of a boat for a thermal process. Fig. 3 is a transversal

sectional view showing a supporting-plate portion of a boat



.35 ‘down by an el evating nechanism8. The |id 7 is adapted to butt agai nst
an open end of the manifold 5 to hernetically 7 close the furnace opening
6. A boat for a thernmal process 9 that supports a |arge nunber (for

exanpl e, about 75 to 100) of |arge-dianeter (for exanple, 300 Mmin

di aneter) wafers Whorizontally in a 5 ti%®r-1ike manner at intervals in a
vertical direction is placed on the lid 7 via a heat retaining cylinder 10
that is a furfisece Ghenmay preceshsulFagind A8amB. equmesqqtdonaﬂsthwed up
by the el evat | b s -ada 0.he eyed)
in the reaCtI%§$%PH%§%§B %hen tﬁgﬁf SEISQ?Ilganngg dg’wﬁg q&%&@vggggg
adapt ed t o besanticadddviewnskywicha @ duimynplate reectiam qfulaebzatOﬁorhe

ot her hand, eﬁ;l%\fn &ch%gs 2 to 4, the boat for a thernmal process 9 has:
aplurallty 0 gxarrp three) pillars 12 having a plurality of claws
11 formed5at 15 pr ecetshiowmeini Rigrval s tlhle ardrdiigiall cﬁhmuhlomromedsa‘ang

plurality of su r |l ates .13 no In.atier-
El e 111 or YA St Rpa Oy FRD8 B (PRRBRTE HeiaaRers; mo8 8 roy
process 9 hasqmdmzat bmdxehlebmsi sai nghefmal bqbtmeq:ﬂmtge ¥hrnaceei Eong
plate 15, 20 anol:the Iuraligé |IIars 12etendll_‘n$ entgﬂgottom
plate 14 and A nain {E¢ ﬁﬁap§|ﬁ’ﬁ§8F? Su S 1%08 5 BFt ed
| n a tier-likeaf@nneraty éinerymdgl a:ust B mfeddtermdaédbpdygcdss veach has chaws
In orﬂer make uni forma thermal processing condition in the region
\/\herel nt féfbpqu &Pty of supporting plates 13 occupy, a plurality of
(for exanple, to Ih)tldemaybqiﬁmteat 1&he a®aghivn tob&i 3 hab a alotble-

support ed both on the an er end af th |II 2.a

S RE%0r Ca oW AHRERES: oF A8 1B S %o hA.Sh ot A e bhEn e
at pr edgt eL m aiesl Fehdtiionr It&bel P rﬂalerfjmfaarsa.fﬁhbﬂ.él-tdbé ﬁ@tmnftlm of bﬁl)r:
surround the supportin ates 13 an e wafers W The t he
bottom pl ate 3% gﬁgefhgugﬁl Itzgng %rht%d 1% it ‘éb’?%*?]ﬁ?ﬂg‘{f%%éﬁs of
wel di ng a5 thl@e:l‘rﬁéﬂfica'ﬂlg loahebbdy 46, at heweripprt o) fHeatmct3loandtuble 35

dummy pl ates be. made of quartz i case wherein,t are used at a
m ddi e hi gher Qr T afror"%egéﬁhde g having 2’ gas intrdddCing-pive

port:.on (gas introducing port) 3 for introducing a process

gas or an inert gas for purge into the reaction tube 2 and a

gas-discharging-pipe portion (gas discharging port) 4 for
20 discharging gas from the reaction tube 2.

A pipe of a gas supplying system is connected to the
gas-introducing-pipe portion 3. A pipe of a gas discharging
system including a vacuum pump and/or a pressure controlling
valve or the like, which is capable of reduce and control a

25 ©pressure in the reaction tube 2, is connected to the gas-
discharging-pipe portion 4 (omitted in the drawings). In
addition, a cylindrical heater 8 is provided around the
reaction tube 2 in such a manner that the inside of the
reaction tube 2 can be heated and controlled to a

30 predetermined temperature of for example 300 to 1200 °C.

The manifold 5 at the lower end of the reaction tube 2
forms a furnace opening 6 of the thermal processing furnace.
Under the thermal processing furnace, a lid 7 that opens and
closes the furnace opening 6 is provided to be moved up and

35 down by an elevating mechanism 8. The lid 7 is adapted to
butt against an open end of the manifold 5 to hermetically



-8 thermal processing tenperature not higher than 1000 C. However, it is
preferable that they are nade of silicon carbide (SiC) in a case wherein
they are used at a relatively higher tenperature, for exanple a thermal 5
processi ng tenperature of about 1050 C to, 1200 C. In the case, in order to
prevent that the wafers Ware contam nat et by a silicon carbide materi al
whose fineness is low, it is preferable that a protective filmis forned by
for exanpl e xlo#® fhecfuvrnaee coperdngodt body 16, the supporting plates 13

10 and the dumpy pl,at T .. Aaf éﬁﬂrfahi e r addhti.QQ, the
supporting pl ates fgéénadtlt%oe@d%err% pl at zg%ggrEsféggﬁegﬁkgoggﬁstga%ts@% y

t he sane out enumbeapdfothexamplé ncpiutt §5130ad0) hef bbargendilameders (foe
formed to be gircylar, spectijve C egei . r sed for
a thermal pr o%’%aé@i?t’ aﬂﬁgﬁﬁt elrrrlpelri%%ér%ﬁi talgge%\ér‘le?gr%ﬁt%%tﬁg%g% vie?L e g slit
18 i n thesceitienrlikat endrneroratadsitegvaber ninl =t vesbical edinpetiom is

IO, 1 BRI 02 LR AT enthSho B FHLIQN PR 1S
provi ded at aa pfiiites-dpepanyi beatfirsulattng heansi.| | Whepl the 1bdaRdishe
oLt om PLot e poimen Y W BInofing et chac £R AT kel 1o
dunny plates 49 5 Iwaldedagcahveysdjeim thien readt bemvakieng- outhenf thiee Lidf er s
Fegion {AGr 6o, JBurmaYed SPehiet T cBOBbor i bho FRERTOD r 26 RICAEPEGT | o
right region (beirffechittity bpeok tlagimeadthenetdbe Four pillars 12 may be used
Dy rovi g ThD SO pLLART S Hake! he Bl I PR £ 4 e DR
17 nore stabl yoras Yhewhalnprbgess, ot haskefl mntrallight ofi | {fairs ebampile,
arTange o Lo opth Sle 3 T 4 ST e, B TR g
at predetiey n peedgidmiined erivaksvabst heni naer heigies odirdution9 piahbara 12.
Sides of the BERFATSY 208, SHERRECLPdr GabHaT S TSR s Pudl iRy Bikle
whi ch may be mafgéet edrilahr eigh @lavepenisi fer ofmduntihgat wadehs 16. | nMdre
D order to i ARPBHELGHEml et PO FntherInE BEOSRRP (5 HERe2M e m
t enper at ure WobhiyN1éheondiidtiery of aabbtuah qslate 14, a ceiling plate 15,
20 and the plurality of pillars 12 extending between the bottom
plate 14 and the ceiling plate 15. The supporting plates 13
are supported in a tier-like manner by the pillars 12 of the
boat body 16 via the claws 11. In order to make uniform a
thermal processing condition in the region wherein the
25 plurality of supporting plates 13 occupy, a plurality of
(for example, 3 to 4) dummy plates 17, as shown in Fig. 5,
are supported both on the side of an upper end of the
pillars 12 and on the side of a lower end thereof, via the
claws 11. The pillars 12 are arranged at predetermined
30 interval in a circumferential direction so as to surround
the supporting plates 13 and the wafers W. The pillars 12,
the bottom plate 14 and the ceiling plate 15 are integrally
joined by means of welding or the like.
The boat body 16, the supporting plates 13 and the
35 dummy plates 17 may be made of quartz in a case wherein they

are used at a middle higher temperature, for example a



In-addition, a pitch interval Pa of the claws 11 supporting the dummy
plates 17 is forned to be smaller than 10 a pitch interval Pa of the cl aws
11 supporting the supporting plates 13, in order to assure a nounting
region of the predeterm ned nunber of wafgrs Win a limted space in the
boat body 16 of the boat for a thermal process 9, which is set based on a
relationship of the height of the 15 vertical thermal processi ng uniot 1.
Back portionstheswell sprocessinogf temperpivanes neG origher | &hanando99 ght.
pillars 12 angfofed 10 Bg ighdiarablel tHdth en&enbial ddee &b @ihepdhng in
a front-back%i're_ct i'on of the&boat body 16. In eg?gdi tion, a back portion
(back surfacejawdfiden t(BaCyr obWe 20 ¢Fse hahexeknpi they Bre s Usecheatt o2be in
paral lel wt ; rah, sl LadetQeul&ef t - ELEN GhpBEli 04 Ofenihgapoat
body 16. Thenm,élraagtlgﬁg%n ihr}gllgllgg. %érl?ﬁ %u‘tle?’ per?pheﬁ%@ﬁo t he supporting
pl at es 13 5ancotdumestiinyy teinperatde ofit abowt pb@E0 oits 121 1200 dCal | &h Wwheh t he
back 25 portions (hac face e fegt I Lght
pillars 12 an s(S:eu't t}_ g.‘u't8 r?é%t ?%nél‘%\gé?%t%‘aa%lﬁ%eél %\?\nggﬁgtﬂegf%c%%toaﬁl ?18?1: back
surface) of tiwe gredviec@) cdrbitde buedierpial| athos@ Hfivehesseis Thws, ithas

supporting plates .1 n e_d Al S n rel . %ﬂg y

nount ed onto }f’rﬁ%é%ﬁi%%aghggdf} ﬁ@ﬁ%&%%&é&t ?%gf%%g%% % flchn%or IcJIEt(%l be
circular in st prosesserontioatthen boatebody abtt ethe hevprdrting, dliatekse 1Bar ger
t han that of th i rcul ar f Wi I 0, riyphes pertion
of the wé‘foer ng-@?%i&n, I V%lra & tlcﬁS%f%?%v&%fﬁgﬁ‘gtﬁ%%(geér)sgver seo?u'rfgée of
t he waf er W iaddbiirged thel/ supgdratingl iplabgsgidviang dheeskiminy ¢dadeat dd i n

t he waf er 10 W_a r. nouniing. SUr ject,-to-Rhe-processed nounting
surface) 23 o?r?hfeo?\ﬁl\f'lgdpgﬁpt F%S%?%%eaﬁlﬁ; i%g‘%mg%%r%ffeo!gr%?p%ﬁd then a mnute
irregularity (omttEhei reiléndr pliatgs)15 s apdovihkedbbhtohe plafter Ivbuatrieng

surface 23 of _.the su rting 5.plate 13 by. neans e- ng
process such ggr'ﬁe‘iaﬁcgq%ef a%’tqslcr!ilé‘%ﬁét atols et i OF der ? % ?n%#%% '?'ﬁﬁ]{egklﬁlg%g'ggf t he
waf er W 18 t eapat used yfor nst seknedl gaocgsagabua bogh témpenature,giitndisng
process and the_sgurf.ace-roughening_pr S oL4.0dj J Al g at a
predet er m nedpﬁsgf"$ esutf? é%éb%f‘ S 8u§' %gszai gnapé‘% Jé%?]élg{qoaog'%%?h&n@ I}lq,rlin
order to inhi batisihe pherostnostrdss eto tdecapefer Wi sddittdlont, o ime thef er

mounting surfac 3 of, the s ort.ing.pla 3 even,.a .18l Sss at
a high tenmper ﬂﬁ?élﬁnﬁ’orase%"e 11‘0%&% ?Sa 20% g{,}tgé%tg es anl%r %&Q

t hrough hol esa®biding pinteéerifelantet vd thafeerstinkitikag tenpératuds détadtor
supporti plate 13..l.n.the enbaodi (o] i | §S. d 4..

pl ural i t y*of, lPOIpré’Yéﬁﬁfiea?V\B, p@?%ﬁﬁ?%?l %%ﬁ%i‘ic{]g{%%ve%éz arcée]’fl(;alrrl Ted in
the waf er noupliakg $Srdamdte-hz3bettbiepkatEpddt.i ng plate 13, and a plurality
of 20 through holes_25 _vertic i ciﬂggsh uppQrti I

provi ded in each grggggr%n%t a‘%)ﬂréled%togr&m ne iﬁJfGZ’rvg'I%s io%ggpcﬁ:%u eﬁFJel(raleti al
di rection t hesgthchihg hcargh idetashingf efmmtuinkingat andie yeimevahgl y of dheoves
24 is provided, _only.one_ gr e [ay. Vi I tql a u it
is 25 preferaﬁugpfﬁéfnghggagg%v&%fﬁ g%%tl nuo sgllr?%tg%e 1c7i0p%?1 %?gntgi@al

di rect i on28 herceniveyihg-im oand ednveyirige-ousr wfd the heafilerseMniim einonitn athe

i rect | onzS hercenis vaiige ot | Firi |
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region thereof, but at at least three positions in a left

region thereof, a right region thereof and a back region
thereof. Four pillars 12 may be used by providing two

30 pillars 12 at left and right positions in the back region.
In order to support the supporting plates 13 and the
dummy plates 17 more stably, as shown in Fig. 3, the left
and right pillars 12 are arranged a little ahead of a
central line La extending in a left-right direction of the
35 ©boat body 16. Then, the horizontal claws 11 are formed at

predetermined pitch intervals on the inner sides of the



.30 radial. Furthernore, the groove 24 may be forned to be nmeshy. That is,
arrangenent and/ or shape of the groove 24 are not limted. In addition, as
shown in Fig. 4, it is preferable that a standing-up wall 26 to prevent
dropping of the wafer Wis 35 provided in_a peripheral portion of the
supporting plate 13 to substantially the 2ane hei ght as the wafer W

However , 11 the standing-up wall 26 may be unnecessary as it is not easy
for the waf ePidl@Fsslede tchevgal &r cam ure | fayrmedr bgcwakingfthdieraopperti ng

pl ate 13 becaysaunpfiiiia 1y | 1 | i rface-roughening process),
the grooves 24 an%l) The thrprn%gﬁ’% wg%gs@fg%%m%?gﬁ%%ag’%%gﬁgﬁ ?gngﬁ’ﬁfnﬁans
bet ween t he ff dorasfampéeval tetaxy rgtinglisgr biadeavhichvalizy b Uhisetgetio
escape). In It RN A S el LS 2 ovj ded.on_t he supporting
plate 13, as a :e!fgt enga %ﬁgélp%gra{gizﬁﬁeaz’?%ﬁ?gé@ﬁg]a%i nyP pe GaA8R dEniBe
engaged wht h refesrableothahetli® glidwsarld h2eoffotined| € tbéantchimand ghklbands
in order to prev dr, ' e _supportin I 13. .The stopper
menbers 27 pﬁ'orfeoc ovt\:m%vag'lrnE‘gPr?gm&Fﬁwa n‘aal??cd%tfé’%g:hﬁoﬂia&fﬁs 14t apdeto
reverse surf amkeofuntfformupgmpératmrel atiehifl, the shadEiceeby. eXBewdfg sit.opper
menbers 27 are resp%ctigﬁjlfi\{i 15 butte%e}gai. nﬁt | ateral surfaces on the back
betBHY

side of the left and riPght —tTaws *17P} E) FRerehi tthe rhaks g1l
nmovenent of t$upreumpogt thg glmte pBates atiBpieEdfndee ol Bk @ghaleECkRan

novenent ,af the support.in late_13 ip a _backward direction and in the
left-ri g%? digr]ec?lﬂ:gér?f’ i smbt%é:g'ﬁ d B9 tﬂg th’)‘Faré\ﬁl"f 2 | FURRREting i Khebi t
thermal capaciuppcaftinge pditntppel3pedheicrder and dsguitka WHHun@hAy!t @RRESAL Ur e
wi thin the sg&{ eeoé eeae\@er.n% it i1s preferable that the stopper nenbers
27 are formed’to be BRI and-g |P.”"‘1°ﬁra8 i VRORTS plcibs@ Jdiimifkedsgrace
reason, the rigvetise boat abedpf 16hef2XIwiipsdt | fisk Ph atBedmal Sphokd®s $0 be
as flat as pqssihle except, for,the stopper. nenbers 27. As shown in Fig. 5,
simlarly to vﬁhlecl?‘sulpspo??#)nﬁa%ﬁt%n 18, rE?ﬁ{ab%?S%m%ﬁ sthe heighl oof gElae on

t he dummit5pl atertlidalashardalmrdqedls@éngehhi€mgagi ng part and a dummy-pl ate
ri ght 30 engagi ng rt that.can he engaged with claws 11 of the pillars 12
on the left and th?af'cftkgllff)rhéﬂ‘& B??%?%é‘& eES e9§n¥h?erﬁﬂﬂ‘4‘P§ 8P ehetlRimy
plate 17. Herkefit, and irdghtepelddte 1Dadré Soirietd We q&ugja&allafrw{;h
stress to escape | rfgrgvi ded in a radial direction forward froma 35 center

s ' -
of the dumy PITTETES LA"E HRs@* 9 ifhe JuRhyrck directiogsef the a
t hermal processatatbeayhilgh tEmpeddiitiof., a back portion (back surface) of

20 the groove 20 of the back pillar 12 is formed to be in
parallel with the central 1line La in the left-right
direction of the boat body 16. Then, as shown in Fig. 3, in
outer peripheries of the supporting plates 13 and the durmmy
plates 17, cut-out portions 21 in parallel with the back

25 portions (back surfaces) of the grooves 20 of the left and
right pillars 12 and cut-out portions 22 in parallel with
the back portion (back surface) of the groove 20 of the back
pillar 12 are formed. Thus, the supporting plates 13 and the
dummy plates 17 can be surely and easily mounted onto the

30 Dboat body 16.

The supporting plate 13 is formed to be circular in
such a manner that an outer diameter thereof is a little
larger than that of the circular wafer W in order to support
a peripheral portion of the wafer W. Herein, in order to

35 prevent that the reverse surface of the wafer W is damaged

and/or that slip by gravity stress is generated in the wafer



.12 "According to the above boat for a thermal process 9 or the vertical
thermal processing unit 1 using the boat for a thermal process 9, the
supporting plates 13 for nounting the wafers Ware nounted in a tier-Ilike
manner to the plurality 5 of pillars 12 via the claws 11, the pillars 12
having the claws 11 forned at predeterniﬁ@d intervals in a height

direction, and the grooves 24 and the through holes 25 are provided in the
waf er nounti iy fuMader meubtingieswxfars t (ohyeoittate-be-piduessedn mountinger is
f or med betmeqﬂ”%g r &0 unt | rf 3.9f. 1 he supporting plate 13
and the wafer gﬁ*?%%to%hgﬂgtgﬁ |n5§b ?ﬁgtéa%%rl%MT%§% FEPng’bﬁn%he
air layer. Thisn ezemigute tiremilagpidyes éomitttzechi g tthespededwireys)t his

sticking of far . e a enerAt i f slip caused by
aravi ty st rodtouiBe < 48 BRCBLDHERNGhe MR ) B Srebermine

i rregul ar bt y pleteprld gt meansoonft he suafacerrouglarn] ngupiracesa3suchnadea

I nhi bited. |n_addition. the opper. menbers 27 that. can be .engage i th
claws 11 of tHe pilfjr%srq:smfZ r%% ¢ 18 © (%ftﬁ% ﬁgﬁlrl?lg%tsﬁlaﬂfﬂ% o°“gr£10%nt
droppi ng of awslgxpfi i nAlpéatatit@lyr,e ipstdade bOncdeisigopsut | Bgtp! ehe 13.
Thus, the dropping of .the supporting_plate 13 caused by.vibhration or the
li ke can be ﬁ&é‘fé’%t SFLOMEE %g?cgﬁﬁcﬁg?e%ﬁﬁt éﬁﬁgaﬁ?lbr PPt PrOSRSBe

i nproved. | n adgtiridimg precdssmyinimg et b/ priedeerminst adesiredheurpaes end
portion d the lLower end_porti f%é’%é the pillars 12 via the claws 11, and

the stopp8r rEHEEesg1pAtse £ N§aged with claws 11 of the pillars 12
on the left and therhdrghtirhadwtiert ocdpranteini tdriepiphenehetof UEreiat end7 are

rovi ded on the.du .plate 17. Thys, the dropping of 30 the du | ate 17
Eaused by vi B3k roanZF‘gt ﬁ%uf"%ké”ca eoewijfeeR/éT‘FF"g'tﬁl ha%uqfé,cesr?g%kné?e Qt ance
and durabi | i tyumssrdieg rplrecdl3 | bvbhe U@y theangl 1prbses8datofa Shfght he
dummy plate 17 may he made by nolding. |n the case, differently froma 35
dummy waf er nERIPERRRIrECPHGEPH BFRMRYR: 1008p ferte®f8r < o anagyese 28a3ndy
formed i gsegLﬂhﬂB:mgH guogddilgsoage{ %@‘aﬁdﬁ@@ %x!ilethe |1‘3atmatlrr:1%cfuﬁfti?a t@a&gaée

rocess 9, t oat _bo n u rtin ate 3 are forne
gepar atel y. Tﬁ S?Pngh%féﬁﬁﬂ’ﬁ%ﬁﬁgt Riﬁgsfggu eﬁ%iﬁ?twn%p?écéhﬁm of
t he supporti ngn pFages ABHndany, Ehelurkeisyeoeasfor SexdiplTtind, Mitrc@iat he
present invention is. I ned %ove in detail with reference to the

. expla [
drawi ngs. HowERRTeNEHE p&é%% 8 fdent¥on §oImRgr 1B mithed YREehe MRNBYLNG
enbodi ment, bstrfede 23 vefi ehel guppeitimfl platdharmedand t i p1ubgl sHpséance

of the prz%senh‘xi_orla/g ntl'io(igs Egrvgz):'(gl@a!tﬁy iprle(]):‘%qgé E:l?e supporting plate 13

are provided in each groove 24 at predetermined intervals in

a circumferential direction thereof. Although it 1is

preferable that the plurality of grooves 24 is provided,

only one groove may be provided. In addition, although it is

25 preferable that the groove 24 is continuous in the

circumferential direction thereof, the groove 24 may be

formed to be intermittent in the circumferential direction

thereof. In addition, although it is preferable that the

groove 24 is circular, the groove 24 may be formed to be

30 radial. Furthermore, the groove 24 may be formed to be meshy.

That is, arrangement and/or shape of the groove 24 are not
limited.

In addition, as shown in Fig. 4, it is preferable that

a standing-up wall 26 to prevent dropping of the wafer W is

35 provided in a peripheral portion of the supporting plate 13

to substantially the same height as the wafer W. However,



10 facilitate transfer of the wafers Wby a transferring nechanism the
supporting plate 13 may be forned into a horseshoe shape whose front side
is open. In addition, a naterial for the boat body 16, the supporting
plates 13 and the dummy plates 17 is preferably silicon carbide, but my 15
be poly-silicon (Si). The object to be prbtessed may be a LVD substrate or
the like, instead of the sem conductor wafer . Regarding the function of

preventi ng t hthelrsppidiggopt all upHonay riee pirate@e:s.?-aamdas hit dismnotplestsy 17,
i nstead of 20 the QRREY, er 28 n ement._hol es_as_sho i
Figs. 6 and 7 may %ée used W?%Et ﬁgl((%:%son ovvnvgé'laérlf3 oungmgns‘t‘ﬁféacfee\\af%r ?«%
surface of th'eheupppp@rtngxgplplas:elsl,3 abéeaidseen@gthg hbhetd 27rté&qilanscybe

engaged with U of_.the pillar,on_2 he Ief and
of the suppor?ﬂ}l Pao at €s %ﬁggn& %‘?egswgagm?g é’eTZ%E ?ﬂ§t£ gaged
with an umoerhpbésl pB divhach| aausé the psehﬂaamng U@twéeghtthbamif@ﬁ: talmel
supporting plates 1 and back 127" that can be engaged

W Eh an upper CHErYASEF SRURtARE FerERE 2 A SPCBETRIEING 56 SAEBFL) ng
plates 13 are provi rdatidipiGvenstassapi Hgmidérsd 27 SHPROKrolidedaba The

Regardi ng the du plate 17 e sane s cture be adopted to prevent
dr oppi ng t her EBPP° g Rlatg &%mxﬁsl iy F%?en%?g’t PRY rgﬁgsﬁrf‘%ﬁ%‘tof

the dummy pl abRgddindg ﬁsrdyrﬂnatpl@ére bef termfgrgi ngitwl e13ir8 tihat ogarchee
cnoaged 4N 80, ERET 1B OBl deh! AT A Ll ar on e Left hand of
can be engageﬁrw\réxlﬂtaarupﬁmg peft ithe @up@o&h:&mgoblhhé Ral.| arrHen 4tspperght
hand of the dﬁﬁﬂgﬁ@%apﬁ a gurran %k en g| ngghol ed}g@n"
that can be e Wi ?ré’ﬁ'e& pefCPRFRFY Bt aredgéni nd
the dummy pl apegtidndr 6f Pty i sbrise Huraak dfowwaupfmfbﬁ@wdolﬁ,e 17.
15 respectively. When the stopper members 27 are respectively
15 Dbutted against lateral surfaces on the back side of the left
and right claws 11 to be engaged therewith, forward movement
of the supporting plate 13 is adapted to be blocked. Herein,
movement of the supporting plate 13 in a backward direction
and in the left-right direction is blocked by the pillars 12.
20 In order to inhibit thermal capacity of the stopper
members 27 and to make uniform temperature within the
surface of a wafer W, it is preferable that the stopper
members 27 are formed to be thin and small. In addition,
because of the same reason, the reverse surface of the
25 supporting plate 13 is formed to be as flat as possible
except for the stopper members 27.
As shown in Fig. 5, similarly to the supporting plate
13, stopper members 28 are provided on the dummy plate 17,
as a dummy-plate left engaging part and a dummy-plate right
30 engaging part that can be engaged with claws 11 of the
pillars 12 on the left and the right hands in order to
prevent dropping of the dummy plate 17. Herein, it 1is
preferable that a slit 29 for causing thermal stress to
escape 1is provided in a radial direction forward from a
35 center of the dummy plate 17 in a case wherein the dummy

plate 17 is used for a thermal process at a high temperature.



. CLAIM5S 1. A boat for a thermal process conprising: a plurality of pillars,
a plurality of claws forned in each of the pillars in a height direction at
predeterm ned intervals, a plurality of supporting plates nounted in a
tierlike manner between the plurality of pillars via the claws, each
supporting plate having an object-to-be-&Eocessed nounting surface on which
an object to be processed can be nounted, and a groove and a through hole
provi ded in the objfsordangetprthe alwmieringatti figrsar thewnal? pradesst 9for a

becel BT oS, YAEHSER SIS ESSIA b DRBERRIEE, for p e
obj ect to be @emnaispdocéssféebdate fmpp@nthegnplape@ch‘ssfcapmuﬂ:itﬂggt thel ai m
0 S a1y Sl RO AR, B8, R8B! e R ety L e
ri ght han8 ofoft heillgymortd ngizpl ehesclmes pehdi theapliylanst h2 happogt the
Suppor ting Pl A hadla TRREL Bk HHF B ARRE CaN T2 dRgabad i PRLERE! aw
of the pill ardivedtienl, ebhdhahd @froblressappanti theplthire8ghnheleer 25 oapeevent
croppiro Of L% MBROUH TPLake, At Aty OBl RSO P30, Lhat ot be
plates in ordsrated I8 eVeTtud healr 8ppi Dgyef fibe roupar begedh athe wafer
10 mounting surface 23 of the supporting plate 13 and the wafer
W, so that the sticking of the wafer W is inhibited by the
air layer. Thus, even at a thermal process at a high
temperature, the sticking of the wafer W can be prevented,
and generation of slip caused by gravity stress partly in
15 the wafer W, which is caused by the minute irregularity and
projections on the wafer mounting surface 23, can be
inhibited.
In addition, the stopper members 27 that can be
engaged with claws 11 of the pillars 12 on the left and the
20 right hands to prevent dropping of a supporting plate 13 are
provided on the supporting plate 13. Thus, the dropping of
the supporting plate 13 caused by vibration or the like can
be prevented. That is, shock-resistance and durability can
be improved. In addition, the dummy plates 17 are mounted at
25 the upper end portion and the lower end portion of the
pillars 12 via the c¢laws 11, and the stopper members 28 that
can be engaged with claws 11 of the pillars 12 on the left
and the right hands to prevent dropping of a dummy plate 17
are provided on the dummy plate 17. Thus, the dropping of
30 the durmmy plate 17 caused by vibration or the like can be
prevented. That is, shock-resistance and durability can be
improved.
If the dummy plate 17 is made of SiC, the dummy plate
17 may be made by molding. In the case, differently from a
35 dummy wafer made by slicing ingot, the stopper members 28
may be easily formed integrally. In addition, regarding the



- 16'5. A boat for a thermal process according to claim4, wherein each of
the left engaging part and the right engaging part is a stopper nenber that
is abutted against a lateral wall part of the claw. 6. A boat for a thernal
process according to claim 3, wherein the supporting plate has a left
engagi ng hole that can be engaged with anlipper portion of a claw of the
pillar on the left hand of the supporting plates, a right engagi ng hol e
that can be ehgagedoni t &heupakr pyocessn Sf the| beabdf hady plé | andorthene

cngaged wi th SIPEREEEREC ISR B 15, 300 0 ARRec OB e BB 1 ng
plates. 7. A isaufdcturindgethexeof ocdeanangothengof o repladerandi ef ltheo 6,
bortion of theoBprrarE BITHE B nd i RdieetBlePety 0" 200 i ng To any of
clainms 1 to 6, wher@he ampbdimént yoOf thenpyepént esnvertiount £dekplained
pony bk TSR iea Al b Bbtbeile N e K AE. ChBlBiof A
A boat for a pkesemt pnoeptiomcisr diotg ltimitkd md,the above embodiment,
but may be variously modified or changed within the
substance of the present invention. For example, in order to
10 facilitate transfer of the wafers W by a transferring
mechanism, the supporting plate 13 may be formed into a
horseshoe shape whose front side is open. In addition, a
material for the boat body 16, the supporting plates 13 and
the dummy plates 17 is preferably silicon carbide, but may
15 be poly-silicon (Si). The object to be processed may be a
LVD substrate or the like, instead of the semiconductor
wafer.

Regarding the function of preventing the dropping of
the supporting plate 13 and the dummy plate 17, instead of

20 the stopper members 27, 28, engagement holes as shown in
Figs. 6 and 7 may be used.

In the case shown in Fig. 6, on the reverse surface of
the supporting plate 13, a left engaging hole 127 that can
be engaged with an upper portion of a claw of the pillar on

25 the left hand of the supporting plates 13, a right engaging
hole 127’ that can be engaged with an upper portion of a
claw of the pillar on the right hand of the supporting
plates 13, and a back engaging hole 1277 that can be engaged
with an upper portion of a claw of the pillar behind the

30 supporting plates 13 are provided to prevent dropping of the
supporting plate 13.

Regarding the dummy plate 17, the same structure may
be adopted to prevent dropping thereof. That is, as shown in
Fig. 7, on the reverse surface of the dummy plate 17, a

35 dummy-plate left engaging hole 128 that can be engaged with
an upper portion of a claw of the pillar on the left hand of



~wherein the dunmmy plates are substantially circular, and the plurality of
pillars are arranged behind, on the Ieft hand of, and on the right hand of
t he dummy plates, perpendicularly to the dunmy pl ates. 17 10. A boat for
a thermal process according to claim9, wherein the dur~ny plate has a
dummy-plate | eft engaging part that can b]e4engaged with a claw of the
pillar on the left hand of the dummy plates in order to prevent dropping of
t he durrany ptheedunmy plakganl’pl & dunryhplatgagightpengaging hde H28’

engaged with au, . ofv t h p# r...qQn. t i }Qﬁ{]ﬂ f durrrcny Rl ates
in order to p?%%an‘?él?h%é dglg)%é énd;g; vgﬁﬁf hateHad"Ef!’r%r]:E P atog’. oﬁ% Eit'?c")'ator};c oér?"ea

t hermal procepsliacordi rthe oright nhadd wifer the dasiyofpliEitesdutihy - phdt @ | ef t
engagi ng part ;and. .t u 1Pl i j,N rt._is,a stoppe nber
that is abut tg‘gfﬂ%aﬁtﬁn&s‘% arg%éla‘t Srgéggﬁég f“%%’?la‘%# tg‘ﬁ‘%%c &R, bgosn ££%£tw”1$t a
gher mal I p[5OCFaB apperd:pngttm cbtﬁihrant Q:,lawhgrfeithd hei Idiammb ™ gliaide s camnyt_ f
unmy-pl ate gagi ng. ho can he engaged wi t.h an_ upper pprtion o
a claw of thegjp%F%;r ign %ee #g?ch?%dnd%& R eg%nﬁsr?ﬁpdflgs,o’g %E‘ﬁnﬁ% e

ri ght engagi ngplatéelthat can be engaged with an upper portion of a claw of
the pillar on the right hand of the dur~any plates, and




a duc~rcny-plate back engaging hole that can be engaged with an upper
portion of a claw of the pillar behind the dumy plates. 13. A vertical
thermal processing unit, wherein a boat for a thermal process according to
any of clainms 1 to 12, and a thermal processing furnace that can contain
the boat for a thermal process. 15
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a groove and a through hole provided in the object-to-

be-processed mounting surface.

2. A boat for a thermal process wherein

a minute irregularity is provided in the object-to-be-
processed mounting surface in order to inhibit sticking of
the object to be processed.

3. A boat for a thermal process according to claim 1 or 2,
wherein
the supporting plates are substantially circular, and
the plurality of pillars are arranged behind, on the
left hand of, and on the right hand of the supporting plates,
perpendicularly to the supporting plates.

4. A boat for a thermal process according to claim 3,
wherein

the supporting plate has

a left engaging part that can be engaged with a claw
of the pillar on the left hand of the supporting plates in
order to prevent dropping of the supporting plate, and

a right engaging part that can be engaged with a claw
of the pillar on the right hand of the supporting plates in
order to prevent the dropping of the supporting plate.
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manner between the plurality of pillars via the claws, at an
upper end portion and a lower end portion of the pillars,

respectively.

9. A boat for a thermal process according to claim 8,
wherein

the dummy plates are substantially circular, and

the plurality of pillars are arranged behind, on the
left hand of, and on the right hand of the dummy plates,
perpendicularly to the dummy plates.
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wherein

each of the dummy-plate left engaging part and the

dummy-plate right engaging part is a stopper member that is
abutted against a lateral wall part of the claw.

12. A boat for a thermal process according to claim 9,
wherein

the dummy plate has

a dummy-plate left engaging hole that can be engaged
with an upper portion of a claw of the pillar on the left
hand of the dummy plates,

a dummy-plate right engaging hole that can be engaged
with an upper portion of a claw of the pillar on the right
hand of the dummy plates, and

a dummy-plate back engaging hole that can be engaged
with an upper portion of a claw of the pillar behind the
dummy plates.

13. A vertical thermal processing unit, wherein
a boat for a thermal process according to any of
claims 1 to 12, and

a thermal processing furnace that can contain the boat
for a thermal process.



