;e3ez w8 6n T PT:08 Nov 2004 1 Specification BOAT FOR THERVAL PROCESS AND
. VERTI.CAL THERVAL PROCESSING UNIT 5 Field of the Invention The préb&dﬂj?;mg4
invention relates to a boat for a thermal process and a vertical thermal”

processing unit. 10 Description of the rglated art In a manufacturing
process of a sem conductor device, there is a step of conducting various

t hermal processes such as an oxidaH%%pi%E%%%sgn a diffusion process, a CVD
process, an anneal i ng process, or t ETHKET 10 an object to be 15
processed, such as a sem conductor wafer. As a thermal processing unit for
carrying out the step, a verti her.oml . pr N nit has been used,
whi ch is capabl e of thernalF%hgfggésgiﬁgwggﬁgﬁgéiﬁh er of wafers at the
same time. In the verti calvidenoml THEBHRESSPRQLESSING WND®at for a 20 t hernal
process has been used, on which the | arge nunber of wafers are nounted. As
the boat for a thernal process, a ring boat that can support peripheral
portions of theiwabershdisiengibar supporting plates thereof has been
proposed (for exanple, JP 25 Laid-Cpen No. 9-237781), | he ca sl p
(crystal defect) g&ﬂ@earﬁﬁe@FaVTF?%§f¥b§§?a%ﬁFc%°t8n&?a£o%85 FnEPeEEy by
waf er enl ar geaRpEséf Hid examte cal0ehafma D ghcieny, usan, 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 ,16S $RsBPEHEESE b e wal heedl Ayt 0of the process within a surface
may be enhanCe€d. Herein, in _(he apove boat for_a thermal proces if_the
surface of a supporfi fg TRREachYEIng PHeFeSS FF%d%I%ﬁT%%PQé%C rp?%f%%?1on,

the reverse syiracesoh 3tupf6f EBHGLR9TRELTC0S Bhésmdly mwicdistgssbuass Mmay
{be generated nore easll¥,in' _ )
as an oxidation process, a diffusion process, a CVD process,

an annealing process, or the like, 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. 1In 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, 1is 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




08 ~ ~V2Q-~4 2 the wafer. On the other hand, if the surfacespof M ogpy
supporting plates are mirror ground in order to solve the above prob[ ens,
the wafers tend to be undesirably stuck to the surfaces of the supporting
plates. Thus, it is 5 preferable that th?surfaces of the supporting pl ates
are made a little rough by nean of a sand bl asting nethod or the |iKke,
after the surfaces of the supporti | aj es  are ground. wever, in_the
case of the ab¥ve“BbaY- for%%h I‘Q'ﬁ@r rth&’eg’r gﬁ%ﬁ‘gf en%PGﬁe S\)\?E%@ngaro; t F&F el 1y
processed at salﬂis’c&*tiih? eERekataree rafrdod’ e enl 05634z t 8o 1260vE, the
sticki ng phengnenon of the wafers to the snarfac s of the %ﬁgggr%i n]g gl ates
may be gener AXYS IRFRIGTEr oY &CEHEE FFPENEOs ecHrH’t@fsﬁﬁ fSHang®
mnute irreguiry i td@Faekspr 8F eCthONSs@pditangur bagessof t hensypparti ng
plates, slip by gravity 15 stress may be generated partl¥ i n ﬁhe waf ers.
SUMVARY OF THE?GP‘-’I%&?ER%PG@PH‘& stheh8rEfasnes sofiefBroSHEPRY E1BE UBLAGSE haTe

af or ement i ongghdy QPHIAFR1 AR &6 ar RF BY @Seat blayentd AletHdd Brt @he
provi de a boat for a thernmal process and a vertical thernmal processing unit

that can i nhibikegafdest tbe sRr5ees i9f dh o PPPrteng P RS & HeFFftg a
thermal process at gnhhah,! ampaiR!l Wke HIe tHLSRvel BERR! ifRE =S thekpat for
a thermal process 25 conprising: a plurality of pillars; a plurality of

cl aws forned P¥Pe&ssh dthamdhe (vafiers pue Haigimeldyr &eersasad pFedef@PRi ned
interval g5 a érﬂg%l of , SUPRPT T, AgRLatiRig ot ed, i Aogot i - | dkexargner

bet ween ?r?e pFu a ﬁtw:e 0§|F§?S Vi a fﬂ elg%aws, eag ;trjfpporti ng pl at_eB

of pi
havi ng an 30 BIEEWI%/%L mﬁppﬁl&mﬁm‘mﬁ% sirfases Of WIS SEPIBBEt to

be processed gafrde gRYNILL: AMLAtRHO0VE 1@Ndadal HfHghaekasar ayf detel N
.the object-to-be-proceSsed nounting surface. According to the present

i nvention, thetifldae RTRomREORhPBAJRI MR nixaaudegiffesper projections
obj ect -t 0- be- g 0¢RES QA FRUEBL | BE 3PS W RS thREMAR ALl QNP &ﬁtg’&%ﬁﬁt%;he
obj ect -t o- be-processed nounting surface of thé supporting plate and the
obj ect td> stress may be generated partly in the wafers.

SUMMARY OF THE INVENTICN

This invention is developed Dby 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 ocbject-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



0 8 ~~0-J 2L0 3 be processed, so that sticking of the object to b NOY. 2004
processed can be inhibited. Thus, even during a thermal process a 8d Hgﬁ
tenperature, generation of slip caused by the sticking of the object to be
processed can be inhibited. 5 Preferably,.,a mnute irregularity is provided
I n the object-to-be-processed nounting sufface in order to inhibit sticki ng
of the object to be processed. In the case, the effect of inhibiting the

sticking of tf FEhCEEEeto PR HhafeedlecHingn ofe thacrliged. ta kg prosreras, the

obj ect t0 be RIDIRSS9hils tadDSt ARl Al dvert | MR = THHEmMah! pPrecREST £ 2RI €
that the supporting plates are substantially circular, and that the
plurality of Hidh dr¥reratire angeRerhion chrskife qaamedthsivd the, sidgkdngt he

right hand ofost heSUBREEL! 9 B R eskaaPEaRadi Gitli@filneqt 0 the supporting
plates. In the case, the object to be processed can be easily nounted and

renoved aday. |n adtiefiesAblyr ePemiblife treeguppot ty ngsphacuided &n| he
engagi ng par toy e -€80nEe,AAAANRMN Widdhtdng! BUrhcENgn2Q ik 36 qBLERe:! ef t
hand of the supporti ngcépl ates in order to“prevent dropping of the
supporting pl¥Hekiagd of rifightokirpiyi By par propassedn bénebbagedsei t kha claw
of the pill areiediheoti aliniandrg! HIE SHARALLENIP! A4S ERyQLLerd Ope
prevent the dropping of the supporting plate. Fn the case, % t he droppi ng
of the suppomRiqpssest easdoe cndneased-ati on or the |ike can be prevented.

For exanphe, each th engaging d nd e right ' part is
a stoppg?brrenber tﬁfal%_ igeg%%%%éd ggiaelnnstgggéfgter% wall pgggg%%#ﬁe % aw.
30 AlternativiSstaptapdisblgiraiarsupprus ngipl dise beeferddie thafagithg hol e
that can be engaqediwgt riql%%e%f)@&re %ét%ﬂthlggCLﬁ‘WcQ%%%ge?ﬁ&l kALt Ofnkhe

left hand of thé supporting ates, a right engaglng at can be
engaged wit h Rinadgéy odr tviddask arel ayrehogetebehliihdr on tthe dieglit hhadd of

22 ppor DorIAENIAR! S 1A elogk, hagRy 0 1046 LabeSPllg feagst 1

supporti ﬂlg plrarpendiguilpslyate tbe, sthpodtiompipiptsss .t hdns dieoreiseg phet e

caused by vihknadan of ble didRseal RanPrsYealgtly mounted and removed
away.

In addition, preferably, the supporting plate has a
left engaging part that can be engaged with a claw of the

20 pillar on the left hand of the supporting plates in 6rder to
pPrevent 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. In 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



In-addition, preferably, dumy plates are nmounted at 5 an upper endopg)rh}d\p%m
and a lower end portion of the pillars. Specifically, preferably, a

plurality of dummy plates is nounted in a tier-like manner between the
plurality of pillars via the claws, at an,upper end portion and a | ower end
portion of the pillars, respectively. 10 fn general, the object to be
processed is substantially circular._ Thus, it is preferable that the dunany

plates are sub%t SPHERAY I8 PLEFEF; ot Hitacashe toPur Bhet Jreppifid 19 $har e
arranged behifgpportinie prite handsed, WNOvOR-ddien | ght thand Qe t Re, dypmmy

pl ates, 15 perpendicularly to the dumy plates. Then, preferably, the dumy
plate has a &Pprﬁ?fﬁrﬂ:legre left engaging part that can be engaged with a claw
of the pillar on thenlghditadf QhrdG-MIPY RAle DI d8h MR uPkEMeRl
droppi ng of the dummy plate, and a du -plate right 20 engaging part that
can be engaged WRRFL XaRrostipReand| 2 gkovry tansl moghicnand bie tiid ladweny
plates in or dgfediriRkA1gNt SHaRBIAAVOT 4 he1duanyep! dee. qldin N , ikhe
dr oppi ng of '?ﬁ%edlunny_p??lt elg{:_aused g; Vi br%ati on S‘f '?)tﬁg ?"lhrl%rg}c %g_%gg ik
prevent ed. 25"PHtekanpl @ ddEr-dikehananneiy - pehveeh efthengiyradipar ©fand
the dumy- pl abe Td.ahtvengag NG Rt 41 £h r g&ﬁr it d
agai nst a Ia'?%ral \A/aITl part of the claw. iﬁgterna?rlm\i y,tltp??’e%é}rd;tﬁaa%%e
dummy pl ate heRd PITIeERF- phatelllats emgsgengivele- that can be engaged
with an ypper portiph ofgieehaw offilie piilar ongdhedeft ggggsgé%t hg ;dumy
plates, a dumy-plate right engagi ng hole tehat can be enggge w th an upper
portion of a ERawFITCIEAdYpiFixguler .t heThight ifanks obreferaluleny thhht éhie and
z dumany- pl atguRRFk S1a120020k89 Baberiiatacdn Re.en9a00d Mhah AlLLIPREL
‘portion of a claw of the pillar behind the dummy plate§. Th the case too,

0 8 | ~L?~ 2-Fluspkify RoppiHgns atedurrangsidattehiads ednbythe breftt drod
theli ke can bgepreygated,Jn aQditi he Nt o¢ NVeRLT 0Ny insh A

vertical t her mal Pproc_essi nguni tcorrpfrgiagi‘:ngﬁ{aa oa?ff o?ﬂ%t herhr mal'5 pl?loactéassé

i ncl udi ndtheapeveeidigulexlvakd thacdwmnprdesesi ng fur nacet hat can contain

the boat for ather NP OCREeFe B EE%:RP%%N HE JDRAW NGR iL_ [ lis
a sectional viewshow ng aﬁver?i caI%F't her mal pro e?égls_ﬁg E‘r?it accor %ga%?
anenbodi nent ¢ hengreishtPantenthah; Fay. be epgaged evi thoni wdawbodt thedy of
a boat for atpefiml BHOGESS.1dA) REhDIEP! V}geefry( Ln

al5l ongi t udi ngl sectional view takenal 8ng t%% Aé i n@%‘?% a??Fioé:Fieig» its? a
transver sal sce¥¢oRdY dnanpisgoRtnghasdwpoy tv¥afel and podumy-piate boahtf or a
ther mal processqdbthg 4drt dh8Nlan0ed ' VN n.al . BB i ne
of Fig. 3;20Fi gg % igsA_% trans?ver sal sec%ﬁgrra\g%a\%égvﬁs o{/:\nf%g %%u%-%lgta?
portion of a #dathPoraghhePrafl pfoddss dumgy eliades virewsler |to prevRing. 4
for explaini ngrageidfchs 1Hdd ARnRP ISR, hqrgp&?é/egg%’dr | B Wing of
asupporting plate;, and25Fig. 7 is a viewsimlar to Fig. for xgl ai ni ng
anef f ect t hat tBed@WHVpIRkxtengagsed byl evikbmatdons or ofienglidfen dammpe

pl ate. DESCRI BRLEN, &y THE PREFERRED EMBODI MENT

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 a2 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,



, 30 ‘Hereinafter, an enmbodi ment of the present invention will be descyigbgdy 2@9?
with reference to the attached drawings. Fig. 1 is a sectional view show n

a vertical thermal processing unit according to an enbodi nent of the
present invention. Figs. 2(a) and 2(b) arg views showi ng a boat body 35 of
a boat for a thermal process. Fig. 3 is a transversal sectional view

showi ng a supporting-pl atefportl on of a _boat 8 ~t " 0lLF 2004 6 for_ a
thermal procdd® FFPPLRY Ofythen gy Rleds (S*ﬁ‘éﬁlse@l BY VARERTAPRNGT atREB
line of Fig. R3kxdic@n Bel §r@,éﬂ@a§ver sal sectional view showi ng a

duaany-pl ate portion of boat for a thermal process; 5 As shown in Fig. 1,
the vertical therngin? pP@éé%?‘hg JMie PrRESNE rRETEAN ub® 2 (pieSEas3ing
contai ner) madfrafa1dUstddesMaC harfiar rréoﬁ%frﬁr{aal P eeassi g f yr ndeembor
cont ai ni ng an object to be processed suc sem conduct or wafer W and
carryi ng sut REPIEESet Smplivedngr oddss sakdvas EeabimyD prstesd. Itherhal
embodi ment , ﬁ%é%hgo&'utrﬁgéeztﬂéﬁ 2afouklhebyRe AL BELYT €08 aantpRgt tube
2a and an outer tube 2b, but the reaction tube 2 may have a singl e-tube
structure of RFSES8n outer tube 2b. In addition, a circular manifold 5 is
15 hernetically connected to a | ower part of the reaction tube 2, the
circular mani fold 5 having a gas-introduci ng-pipe portion (gas introducing
port) 3 for introducing a PRECEDESERIPFIONNOF nkH DRANINGE purge into the
reactionjpube 2 andpg; gas-gi SF AU RGP p,%eg%hbwnéggsv&&%w GiHAGmger t) 4
for 20 d| schar gi ng gas fromthe reaction tube 2. i pe of a gas supplying
systemis corPRIRREING tWE fgaacdandieducingani pebpdimenin 8 Ahgi gwresens gas
di schar gi ng si/ﬁ‘;éi{glldglcl udi ng a vacuum punp and/or a pressure controlling
'val ve or the Tike, whi‘ch is capable of reduce and control a 25 pressure in
the reaction tube Zigs ZorherteeH cﬁh%r@aﬁlbff@ﬁak@ﬂmﬂé-l pe boaitt fon 3
(omtted in thg JraM RGSLeskn a tll("gh_ #igw cgledheat gL 83 nigf oyi ded
around the reaction tube 2 I h suc ner t t he T nsi de of e reaction
tube 2 cdf beldraktayiined §§ﬁt¥@11¢]edﬂ{@®7 é;akenpab@mannhe%l lmﬁ)@fat(aie of
for example 300 to 8290 G Jhe Jrmntloldoredl Gneehodel and.of shigdpaation
tube 2 fornms a furnace opening 6 of erma pr ocessi furnace.” Under

t he ther mal Wmﬁwﬁﬁﬁac@rwqﬂ d>f73t beatofenss die SBEOCABS f ur nace
opening 6 i's provi dggy! o e ThYed1UPaRIsOMRMA B AN LakEY A St IEENAN S
8. The lid 7 is adapted to butt agal%st an open en e manif

hernetical | y 1line of Fig. 3;

20 Fig. 5 1is a transversal sectional 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.

DESCRIPTICN OF THE PREFERRED EMBODIMENT

30 Hereinafter, an embodiment of the present invention
will be described with reference to the attached drawings.
Figl. 1l is a sectional view showing a vertical thermal
processing unit according to an embodiment of the present
inventicon. 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



0O $ NOi~ 2E~~~r 7 close the furnace opening 6. A boat for a thernal

"process 9 that supports a |arge nunber (for exanple, about 75 to 100§ 80V 2004
| arge-di aneter (for exanple, 300 nmin dianeter) wafers Whorizontally in a

5 tier-like manner at intervals in a vertécal direction is placed on the

lid 7 via a heat retaining cylinder 10 that is a furnace-opening

heat -i nsul ati ng nmeans. When the lid_7 is npved up the el evati

mechani sm 8, f%e 3pdheTYa] SPEIGRISd FaShell dEdBR ?’&Jcﬁﬁ&%%(ﬁeqtﬁof‘ﬁg YE8%ti on

tube 2. Wen {henl i:dohg 4 BSpMmved dewrigihe boatig9 bS iadaptadnkfebsal
unl oaded (conveyed out) fromthe reaction t ube 2. On t he ot her hand, as

shown in Fi g€eckicpal VigE BRpiNGR AUPAYr BAPL BREsion gfaa beaf| (PEI 3ty of

(for exanpl e, Hhi@e) pPbbbags 12 having a plurality of claws 11 formed at 15
pr edet er m ned |ntervals In a height direction; and_a plurality of

supportind pl ates PS nehetfredi® nFagt i dr- [thee vantderl V|t§‘etrﬁ\€\‘lc|¥5\ﬁ§eﬂ1‘f“5r

Tounting Waf e Ny Wi SRREIKEEA! kel B (B98La{SIng? ddiiARLrp! Ae8SSP has
a boat body 16 consisting of a bottomplate 14, a ceiling plate 15, 20 and

the pluralitysrys| | ahichy Sereadi ag bheweeh (PECIRAIOE pifareace afeTt he
ceiling plat eco]rﬁ:aﬁ'iﬁgs!slﬂp%ééé‘ig ¥ AL Hrb3BERAS HBBRV-&@da'ébrﬁédn%thbke

manner by the pillars™12 of The boat body 16 via the claws 11. In order to
make uni form‘@ﬁeﬁeﬂ'ﬁaﬁlmbr@ﬂ:@%&nﬂg @aBndl thxpdgtermieedegrofesfefBrh 2he225

pluralitygqof é}ip%(}r Lag plates 13 occupy, a plurality of (for exanple, 3 to
4) durmy pI ates I7, as shown in Fig. 5, are supported both on the side of
an upper end of t helrpi thererbarlimenton thise repgEion Aubsw@r hasd a IHOUBBE- vi a

the claws 11.iche fiilAnse12:als AIANUSRALPERICLE ghie dlbd B vaL in a

‘circunferenti irection so as to surround the supporting plates 13 and
the wafers WtiRherqsidtienstube 2thmaydiamaplsinglestuheg sheucking of prave 15

are integrally, | ghperl Bynaeans Ofxnvveééalr&cﬁ{ e ol kel Nahoss: £OgY 16,
t he supporting plates and the 35 dummy plates may be made of quartz

in a caséSwheretmetilpay 1yr gonpedted ’QOrradbwehllgaw‘p Qferﬁ#@ axerionotubRanyl e

a 08 P—~YZ t {84 circular manifold 5 having a gas-introducing-pipe

portion {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 2. 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 é 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



s thermal processing tenperature not higher than 1000 C. However, IS
preferable that they are nade of silicon carbide (SIC) in a case whe@ewaﬁ' 2004
they are used at a relatively higher tenperature, for exanple a thermal 5
processi ng tenperature of about 1050 C taq, 1200 C. In the case, in order to
prevent that the wafers Ware contam nated by a silicon carbide materi al
whose fi nenesié&s | ow, Is preferable that a protective filmis fornmed by

for exanple &€V ﬁPﬁc@é’énEtﬁﬁ SPERENE08t body 16, the supporting plates 13

10 and the dummy platestl Forald afhadabii REcRESSESS thRer @0bpotfs agddiiign, the
supporting plates 13 and the du plates 17 are formed to substantlally

the same out EFTEREpdEoTHExTEIg§m d°150a 480} nef phrigsndiraeEet4 (Spe

formed to be Gdakplbar .30 SRACtNY eAdamd iy CRserdiefeinbrtikeytdd1gr enused for
a thermal process at a high tenperature, it is preferable to provide a slit

18 in t hedceitiekglpkst é"aI’SleFora%aa’éF%ﬁV'ﬂ‘%rﬁﬁl atyeskiqad edbrgEtion is

addi tion, ingihecambadiABNiigas whown Hé&tF'eragﬁﬁﬂ Sy LiaelRUt oPeRht O 19
for avoi di ng interference with a sticklike tenpera %ure detector 20 is

provi ded at ® JerrFIcegPepbrYi berbrinsdmtdng: Keaps; | i Woep| the 15 ahdif he
bot t om pl atenﬂoflred b ¢ et BEROGMN eeﬁéhéﬁlsfnnsoreﬁ‘é Ed%xte@ali'seaé&ﬁ:éé@' ng

and det achi ng (noun and renoving) of the supportl ng plates 13 and the

dummy pl ates %1ﬂéﬁﬁda§C?5’%We9‘Pn§thr%%h\F@Fien§ olthef thieli@fers
Win fromp of7 the tiﬂ@;e&oé¥wr;l-6 thie fidd abs 12 Qagpaé&a%edbgohnﬂeaaeér ont

region thereof, but at at  east three positions in a left region thereof, a
right region (aremverpdandth Beek thegreacthen deibe Rour pillars 12 may be used

by providing two 3QPidHalcthte Rhnhief &sablov HH B %% ticong, ign the Bagk
.region. In order to support the supgortl ng plates I3 and the 'dummy pl ates

17 nore stablfpr & Shewrl nPreepss, Othast ept pAngali gt ofi |(fars ex2mate,
arranged a | 'Eﬂﬂe%‘%;ﬁ%ia%fs %20%%%% L %ﬂu%l?&e@,ﬁ' RGalR 21l ehlmed 98t

direction of the boat body 16 the horizontal claws 11 are forned

at predetér nipradeterainedt eF—DB@%V%]rﬁ t h"é'll mherheidds clineggiong ~apd) 2j ~~~
9 pillars 12.511816kgWsod 156 %Olﬁfgté’é’ RBKiRG e gfxpoﬁestl%g QYke

whittling the I nner Sides of ars ‘12 by neans of for exanple
rotary gri ndlmﬁjm(ﬁradeflﬁhl’élPﬁnﬁlaﬁé i hlerfaxy F’Iﬁ‘ﬂ@ﬁghgarwaﬁﬁﬁ sPde oﬂOFﬁe

boat body 16.g5ddhilf1@2889C, thke bdat for a thermal process 9 has a boat

body 16 consisting of a bottom plate 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 piliars 12 of the

boat body 16 wvia 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, wvia 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



5 preferable that the claws 11 are forned to be thin and small in order to
inhibit thermal capacity of the claws 11 and to nake uniformterrpeer&rNamf’ 2004
within the surface of each wafer W In addition, a pitch interval Pa of the
claws 11 supporting the dur~ny plates 17 ds fornmed to be smaller than 10 a
pitch interval Pa of the claws 11 supporting the supporting plates 13, in
order to assure a pounting region of the predeterm ned nupber of wafers W

'n a1 nited DEFERL| PTIRFIRE bORPLER O a hBohodb dHeT atg%‘érr?é:{oopro%ESs 9,
whi ch i s set Haeedron ik r ek agreffebaplef thae hgight 20é whdelSoivesili@dn

t hermal processi na unit. 1. Back ortionsﬂéback surfaces) of th gr ooves 20

of the left &RFCHRGht B ard 18 ar@SFor WBETEL  be Y p&FAl | BFSQRi (Ata 2

central |ine ddia@itvengi ngighed ftempebatkerdl r ecdt onepimphre beat thesy=16. In
addition, _a back portion (back surface) of 20 the groove 20 _of the back

pi | lar 125 s FIOCREE1Ng heParaaing |1 ahAu (HPQeft ta 4200 "Ea i Pt Hee

left-right dideelien stdatberdosterRofy thht thenwafsrs WWrd Rednitgmildatéd
outer peripheries of the supporting plates 13 and the dum | ates 17,
cut - out portilﬁf’nsa ZillillF%‘ar% FiemFF‘I’fthélb}%(ERs?Sbe?’P‘?%sl bar s’u‘ffja%es)

of the groovgsret@rabibhendefd gistddtahle Filhais #3rmddl WiFRUexBRplE0AS 22
in parallel with the back portion (back surface) of the groove_20 of_the

back pillar PTaRFIEsFedtPhtee PRt shedvrid ngtht SWPOrHIREdPLRESS uhiy
plates 1lipcamde ¥ duwminiasek! Y7nourted QBiﬁiﬁ@e%%bé&att}@i@bfla 1dhe

supporting plate 13 is fornmed to be circular_in such a manner that an_outer
di anet er t herdskition, [they |MOPRFEERg t RARtehal 3 oPPEndhe Ay Phares Win

order to suppid rRr-ReH PHCEt@bsRMItiaaNyOtnt hean@ffite shgpein, in order to
35 prevent that the reverse surface of the wafer Wis danaged and/or that

slip by gravity strg%s reiyi@r Bledei it handaftdie botiom elpte2ddd 3vew a

waf er nount i nghriddd 6L peOkli@eh1P; besdiR8a%28¢ . ML A NGL SIMIRER)E n23nef t he
supportlng plate 13 is mrror ground, and then a mnute irregularity,
(om ttedlPn t3E Hs8d AGY) a $herBet drgOrRASE Mt vt B IRotRiReT P adk 28 of

the supporti Rgrsraizdhe 3 BYolBadsSa 0f1at Sus f B¢ etk Uadianingd slaeeeds sgeh as
a sand bl asting nethod, in order to inhibit sticking of the wafer W

Al t er nat i vel yCAUSINGe aihermlar SFERFSotC bEEREPRe ni 1 orP9GRERBRNg It 0&B8s and

the surface- roueRAg , PEACERSWN AL Al FIl NG (Y OCLSEuSIIINPcAHtidn 19 for
predeterm ned desired surface 10 roughness is also effective. Then, in

order to inhi¥RHFY FREFSHERBACRNES B nat BE1FAE bke WaEpafurs Fe4stRES er

nmount i ng2gur f 8¢ eprdritied e SUPPOFtEHG-aAl Hc@ti3ne\WEN dicha dihaheBlcdineagss at
a high tenperature of for exanple 1050 Cto 1200 C, grooves 24 and 15

t hrough hol esPEfa @ gRgyFER PPN @LIREPer4nount i ng surface 23 of the

supporting plate l3eddrdif® ewhedi BBHL, wWsdywhaw) | AnFi 88ded a8l 4nadle
plurality of, for exanple two, circular concentric grooves 24 are forned in
the wafer nodEFaRisig f 388 23etaching sPpBRrting ARt e TEEOVER a 9F uBBity

of supporting plates 13 and the dummy plates 17 as well as
- 25 conveying-in and conveying-out of the wafers W in front of
the boat body 16, the pillars 12 are arranged not in a front
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 Dboat body 16. Then, the horizontal claws 11 are formed at

predetermined pitch intervals on the inner sides of the



20 -t hrough holes 25 vertically piercing the supporting plate 13 arﬁ V900
“provided in each groove 24 at predetermined intervals in a circunf F&HNQEHEM%
direction thereof. Although it is preferable that the plurality of grooves
24 is provided, only one groove may be prgvided. In addition, although it

is 25 preferable that the groove 24 is continuous in the circunferential
direction theL%_f, thg gﬁﬂfve 24 n?¥ be formed to be intermttent in the

ci r cunf er ent iR G e bfr ot h&HEEE. 1 nCRuRT iTGFmeS) PHoTRFLTY the GFePE¥Rsbl e

that the grom® B4 ilsi Giliciy ahe tified’ RAVRs24bMBhebifionred 120b?em39ns
radi al . Furtgﬁ%qgég, t he %roove 24 may be forned to be nmeshy. That is,
arr angenent /5 SREpRLles 2t hetyrodtie sing olage vhish depy ibe d0GPELSR, as

shown in Fi g.tiroudh e Bpehesadd &t e Bostapsiparalp ¥8! tndbd<e pieyvest
dropping of the wafer Wis 35 provided in a peripheral portion of the

supporting plRkeferabls shpkt Ehei &@ane tiie 3&and orBRghEC dke tHE ametr sppll

However, D infordbrV t20Q4nkbithenstagdi 8gsa MRIdr 36, aRe YANgaaseary as
it is not easy for the wafer Wto slide on the wafer nmounting surface 23 of

t he supporti ftpks 3nd-FesmybempRea Bire md thinutle i suxdqaeaeft gach wafer W.

(surface-rougheni ngrpr ag@stionf ha ghoaMes i3¢eaish t Ba tHFOUgR S.halesi25
(whi ch cause air remaining between the wafer and the wafer nounting surface

at a waf er noTHREQHINS &6Cap Y| Rlabest 1 6nts stopird tedsersmedieg Ehan

provi dedign the SRR tifiQ At €pd3, o#S fnkef b18Rgagi PO PasieANthaa thaht
engagi ng part that can be engaged with claws 11 of the 10 pillars 12 on the
| eft and the FYRPARTrHAGIPIATSEr dr & preipenttad raispingy Sofmeuntisgpgeetiring

plate 13. The,st oppepraBRIRGE ned PRAKRE! cgovavRLd & am lefiiimandy isghbeedge
~portions of the reverse surface of the supporting plate 13, respectively.

When the stopper thenbert bedyr d6r efpethe VeP3t 18oput ddregmal nproraser 8l
surfaces on tiyeidacks skde Bhsbfeoheht RNdcibAbLiS! 8PS thd 1Q:ihR-eRegagpd

therewith, forward nmovenent of the supporting plate 13 is adapted to be
bl ocked. 1Rer eYertifintefBatmal PrRCSSHING UPh§ Plate 13 in a backward

direction and in thediefdortight ¢hheet LS Qekeflaby - LoGPidd s k- 20
In order to inhibit thermal QapaCIti of the stopper nefbers 27 and to nake
uni f or m t enpett trandixight #Hd lages ddease Hommedrtaybe tin searadlelamtisht hat

the stopper nEng&isrA7 13he L8 ERbeh@ e A BRdsEabk - ol Pelddid I the

because of the sanme reason, the reverse surface of the 25 supporting plate

13 is fornmed PeRbdoy 6t a8 pdditinn exdask portine {bapperunfmasdr 927,

As shownzion Fie aro&l&@l barlyr t endhe-3uPRANNLAY P atg 1RyrmaloRRer naeRRer s
28 are provided on the dunnyt%!ate 17, as a durcrtny-plate left_ engagi ng
part and a duﬂ"f‘lfla-lplleé{e"flit@ht e central line ILa 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 dummy
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 boat 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



30-engagi ng part that can be engaged with claws 11 of the pillars &5 t he
left .and the right hands in order to prevent dropping of the dunnﬂfél & 2004
17. Herein, it is preferable that a slit 29 for causing thermal stress to
escape is provided in a radial direction_forward froma 35 center of the
dummy plate 17 in a case wherein the dunﬁﬁ plate 17 is used for a thernal
process at a high tenperature. ~ S ~ov ~~~~ 12 According to the above

boat for a tRer PaWafescEsynbing swefans t(dhdecthépres BieRaESSEnFounting
using the boal, raleq bBesANAhe PERGRIT iRy, Io'ﬂsltéuw%'rﬁhgcﬂ%atg%uﬁé,f £ha

mounting the wafers Ware nounted in a tier-like manner to the plurality 5
of pillars 1Xhgng 2heuiguigs InreqHerpity| aferittagavimg thise érawingsl) H¥ned
at predeterm slakenualsol hej | ) and ey Q) géaand
t he through ho eéH%ESi é}éelt%?ogﬁggd #%R%%%rﬂ%qnti ng surfac\g%% of&t he
supporting plrtedel33 Hyuseans ofr al speface-forghahibet wreneshesuahezs 18
nmounti ng surf . r.%“:ﬁ!g rti. . ; t the
sti cki ng of t%&%wa e%%gg I'n |%l|'t elg.gb%ﬁlg %(?rgﬁgil%?e u‘gglr\e/e{/eﬁpa%ﬂg
t her mal procesfeat . hi Fhteomdunalyr e, insteast iafki prpafincheowtaf et tha be
prevented, a er af.i f_Shi ausgd LLY : LO.15 the
wafer W whic I%?@C%égggg P%gb%sﬁuggai Fgég%Pg\;% % r;c%ﬁ pré]l?%{:ﬁ%ﬁgggh t he
waf er nounti g girfddeg R¥pceas dHprinthidd teepredeteduined desireds tsoppare
menber s t e.en dwth.claws 11 of the pillars 12 on the |eft
35 1 Eneegc s oORIE Iatddh g

and the o preven foppi ng of a supporting plate 13 are
provided on the supfem,i nigh ppredeg 132 fhidsitt hehadidpiargnoh tiereippshei ng

plate 13 causgedy Wi BLalB Ol ol Nohd | KEeEAT B P RY SOLELc M b the

shock-resi stance and durabr 1ty can be 1nprov |con, t he dunmy
pl ates 17 ar esupmmttddgatpdBe hE3 uppen ertd portheomadngroieeskowdr andigbrti on

engaged wi t h S SEL78r SFnEop, TR 258 TheT a0t  Fo iz inafds 1o
prevent dsopptimpugfh dcdesm2Splaake prevaded piovildedwafet eouhlimg Fuatfece?.
can be preverad P TR TEPSAME. PABTR Sice Shachar St M e oved.
I'f the duirrthy Pigse 3 and dmde purglCiyt b€, dieny epimple 1Womyciysulate by
L% " S GBS bl 90 ol e B Boslin,
regardi ng t hesurface 23 of the supporting plate 13, and a plurality of
20 through holes 25 wvertically piercing the supporting plate 13
are provided in each groove 24 at predetermined intervals in
a circumferential direction thereof. Although it is
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 therecf, 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 grococve 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 s=ame height as the wafer W. However,



'D$ ~D~J 2G—~4 13 boat for a thermal process 9, the boat body 16 (?gd?mlqegg@z,
supporting plates 13 are formed separately. Thus, manufacturing th

cleaning thereof, replacenment of the supporting pI ates 13, and the like are
easy. 5 The enbodlnent of the present invention is explained above in
detail with reference to the draw ngs. Hddever, the present invention is
not limted to the above enbodi nent, but may be variously nodified or
changed wi t hi#he HEaaghegare vkl (3 Tpre Sentinhegens2 . 25 oit deampitecasy
order 10 10 85 UHAlBrbEanSte s Plad N WAIL LA thbbodn LIAN Y RlEd023 o
mechani sm the supporting plate 13 nay be forrre I nto a horseshoe shape
whose front st FerraRbing plagei th%rbe@m a@fi athe grindte bomedydayity, the
supporting pl _ ly at r ||

car bi de, but ﬁéal%%f%% gego{i%@l%jl con %) %filﬁ 5’8]8%%9543%?&%%0%%% may be
a LUD sub5trdiadasr 2he (Which emsseadiof rehelsemcbeﬂmrorth wafeRegnddi ng
the function ng.,o g and t he
dumy pl ate 1{73[{9, R{a%\sét%gg‘ Hg#‘% sq%e ;@teog'b:ejfzt icks %W&hg tBengagfgeﬁent hol es
as shown in Figs. GIranalddiltmy‘t bes iepgbr Irnermldmrsca%'b shewprovided). o, the t he

reverse surfaé:,dﬁ: rting aLe 4 n 1,ha. h I hat
can be engage \kﬁ %@% ploj:tl%% %f %c'tl aw%afgttnﬁe a|q‘1FtI = C? Zé'ZL se-' | ef t
hand of the s%r}gﬁﬂdmghgp@ﬁat &bat3,cam rbghtengageadi r'ngﬁh)I elé.@s? 1t1had>f cathebe
engaged Wt h ]5’15 orti of I w of the a o] the r| ht nd of
t he supporti ]Iat es 3° ﬁg‘e %)gf engag| ng ﬁo? ad Phat c3 d%e ﬁgaged

with an upperpmtonﬂmmn@l avf othe heuppdai:‘axngbehlandethé 30 TheppEiobpRy

pl at es 13" ar g, guided! OpRbgER! SRR Qhohhey SEEPO”%Q%;LQ@ Oe%aggvem

Regarding th umry plate e Sane Structure a
dr oppi ng t herpeffticHsatofi $heagreyvhoer snrfage If blmetmppscm)tex@e palautéaae of

e ™, P orkcsed, s pLabecLeth P THARIR U8 SAZS MBS,

~ 8 ~~ D1% 2utted against lateral surfaces on the back 51de 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 wuniform temperature within the

gurface 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 reasocn, 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 erder to

prevent dropping of the dummy plate 17. Herein, it is

preferable that a slit 29 for causing thermal stress to

escape 1ls 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.



14 the dummy plates 17, a dummy-plate right engagi ng hole 128" that can be
~engaged with an upper portion of a claw of the pillar on the right O \brenss
the dumy plates 17, and a dummy-pl ate back engagi ng hole 128" that can be
engaged with 5 an upper portion of a claw,of the pillar behind the dummy
pl ates 17 are provided to prevent droppi\#& of the dummy plate 17. a a
~~t~ zao~ |15 CLAIMS 1. A boat for a thermal process conprising: a plurality

of pillars, a plur@FBrIclanshe st ivpadadierop therfrd IRFCEsF 8 AEI ght
direction al {HLARLALENCINIRET VBEScedeilig!iilid . AUsipdPRAE! LAALPLELCS

nmounted in a tier-like manner between the plurality o illTars via the

claws, each sUFERli REOSPES e hathagsuppastiiast platee- b3 geinisagt ithg
surface on Whighan wRCthndfth8 PhogesIed-¢aRe Naadmunted, i did,gh9eye and

a through hole provided in the object-to-be-processed nounting surface,
wher ei n t Re prurglliarsofldiviar thar elavgadded the pdddarsnlhbdavang hed and

on the right bapd o1t hg, oLt Qg@%ﬁvﬁp’%ﬁ“ pd 1he. SHAROr ting, plh%&ShEgs a

| eft engaging part that can be en a claw of the pillar on°t
| eft hand of d¥reahiiwpoer Bindg thleatoroovesoRdeando eeidwroughoppileg 86 ehe

S0k B PR R RGeS0 shDRg o N SR kg of 2

prevent the deladist nkBof Thies supporirndapeat és formed between the 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 c¢an 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. 1In addition, the dummy plates 17 are mounted at

25 the upper end portion and the lower end portion of the

pillars 12 via the claws 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 drcopping of a dummy plate 17

are provided on the dummy plate 17. Thus, the dropping of

30 the dummy 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



2. A boat for a thermal process according to claiml, wherein a mnute
"irregularity is provided in the object-to-be-processed nounting suflfdelV rgds
order to inhibit sticking of the object to be processed. 3. A boat for a
thermal process according to claim1 or is wherein the supporting pl ates
are substantially circular, and the pluratity of pillars are arranged
behind, on the left hand of, and on the right hand of the supportin
plates, C-paf -for rgo-Fhemmalerpeerrsiul 8r | ytheo bert shpgvr tﬁﬁqgaxpﬂl agbe. 4 .

A boat for a dliidiing’ 0GASSRCCOIHI NGLO0 3Q¥mah CliABaleip, 3, WagHgin the
supporting plate is substantlagég circular, a plurality of C|rculartﬁrooves
are concent r iTafpaipsindeghennel a plearming ytharadf, owgivlasrasntr ef afhanged

id_n each circud g 449842k 0 edet ey Red ﬁ_ﬁf:%raypé %a%] .a circunferential
irection of thé circular groove. 5. A boat tfor a thérmal process according
to any of 5cl ai ns 1 The ferhgddmeing of the present invention is explained
above in detail with reference to the drawings. However, the
preseni invention is not limited to the above ambodiment,
but may be wvariously modified or changed within the
substance of the present inventiocn. 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 (S8i). 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

2_5 the left hand of the supporting plates 13, a right engaging
heole 127’ that can be engaged with an upper portion of a
claw of the pillar on the right hand of the supporting
rlates 13, and a back engaging hole 127” 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 Iﬁlate 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 c¢law of the pillar on the left hand of



each of the left engaging part and the right engaging part is a stopper

" nmenber that is abutted against a lateral wall part of the claw 6. E}A&b?é&v 2004
for a thermal process according to claim3 , wherein the supporting plate
has a | eft engagi ng hol e that can be engﬁged wi th an upper portion of a

claw of the pillar on the left hand of t supporting pl ates, a right

engagi ng hole that can be engaged with an {)er portion of a claw of the

pillar on thethg Rl abest B, sap ey rglpFat 859haRPIRHEk Fet§adPBy hol e

that can be engagethivid éHb LleiRBN LinOR VoRf oEhg Riklabsbehind
t he supportl ng plates. 7 . oat for at ma process according to any of

claims 1 to 6RLMRT ePR G@W-ﬂ@ e%a%ﬁeoﬁodﬁ‘t%dd‘a‘!mﬁnliﬁﬁﬁéﬁ drid p¥idi 8n and
a | over end %hp—?:l%ftet Bﬁcﬂ'érllﬁ%gci V%hd&eb(ié@"f ®haf LSRRl YRS i th
any o

according to cl ai s erein a plurality of du pl ates are

mounted | B a an evPPeR ePOrigiqn NIE 20¢hat-ofarher HiddasePehaadp thealdumyof
pilars via the clangy abeAlbiRtied o PRkhaRLa Ao NEh B0 KA Of
the pillars, ll'r;"]gaspec}tl\?ve ye oat ‘fj%r?{;l t her r&%o%rplécégs accordi ng
claim 8, whermiate B¢ .dummy pl ates are substantial | y circular, and the
plurality of pillars are arranged behind, on the left hand of, and on the
ri ght hand of the dumry plates, perpendicularly to the dummy plates.



10 . Aboat for a thernmal process according to claim9 , wherein t@% ﬁu@nﬁ
pl ate has a dummy-plate | eft engagi ng part that can be engaged w bl &%
of the pillar on the left hand of the dummy plates in order to prevent
droppi ng of the dummy plate, and a dummy-plate right engagi ng part that can
be engaged with a claw of the pillar on the right hand of the dummy pl ates
in order to prevent the dropping of thgrdygyy plate. 11. A boat for a

t hermal process according to claim10, wherein each of the dummy-plate |eft
engagi ng part and the dummy-plate right engaging part is a stopper nenber

that is abutted against g %D%'gcrgrlor\l\%l It\k%yﬁlof%%g%ﬁm%yy&mﬁﬂ@ngﬁboat for a

t hermal procéss accordi ng arm erern pl ate has a
dummy-pl ate | eft ergadurglhidye dfhatildarshe engaged with an upper portion of

ot P & PRe- S rvEbE S0 Fo b LBl Beene s tate
the pillar om thdgHtghiideartdof dtheredepeptaied, inbarwbsmy-pl ate back
o1 ar ‘Behind the GAThyERtSEESE SuBbbe ity oo o1 B {n 3 ELa s 10
processi Ng UmidnneM&e@ween the plurality of pillars via the claws, each
supporting plate having an object—to—be-processed1nountiﬁg
surface on which an cbject to be processed can be mounted,
and
= a groove and a through hole provided in the
| ) object-to-be-processed mounting surface,
wherein
the plurality of pillars are arranged at least on the
left hand and on the right hand of the supporting plated,
and
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.

—

2. A boat for a thermal process according to claim
1, wherein

a minute irreqularity is provided in the
object-to-be-processed mounting surface in order to inhibit

sticking of the cobject 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,
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a boat for a thermal process according to any of clains 1 to |2, ﬁ d.a.,
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5. A boat for a thermal process according to any of
: ) claims 1 to 4, wherein

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.

6. Aboat for a thermal process according toclaim3, wherein

the supporting plate has

a left engaging hole that can be engaged with an upper
portionofaclawof thepillaronthelefthandof the supporting
prlates,

a right engaging hole that can be engaged with an upper
portion of a claw of the pillar on the right hand of the

S

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

7. A boat for a thermal process according to any of claims

1 to 6, wherein
dummy plates are mounted at an upper end portion and

a lower end portion of the pillars.

8. A boat for a thermal process according to any of claims

1 to 6, wherein

a plurality of dummy plates are mounted in a tier-like
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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.
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