1 7 APR 2006 1 DESCRI PTI ON THERVAL PROCESSI NG SYSTEM AND THERNAL7? R
PROCESSI NG METHOD 5 TECHNI CAL FI ELD The present .invention rel ates to%g 2006
.thermal processing nethod of processing workpieces, suchas sem conduct or
wafers or the like, by a thermal process and chem cal /physical process,
and a thermal processing systemfor carrying out the thermal 10 processing
met hod. BACKGROUND ART Cenerally, various thermal processes including a
film deposition process, an etchiH@E%G ONan oxi dati on process, 15 a
di ffusion process and a nodif ication process, in fabricating sem conductor
I ntegrated cj I1s, C em ductor _waf er e
substrates. &hgﬁh%ﬁoggéeﬁggﬁgé S%gﬁa%s%%% %#%R%%Hﬁq%éﬁﬁghfﬁ%fﬂgqﬁi h-type
vertical thermal processing system a plurality of sem conductor wafers
are 20 tr nsferreggiégﬁiﬁéizﬁhggi each capable of containing a plurality
of sem conduct or : twenty-five sem conductor wafers, to a
vertical wafer boarhangrddent dewenaiductelavasers aatheshat karbdesdiaywpers on
t he waf er boat

0 | arge waf er boat has a capacity to hold _about 150 25
seni conduct oRKAPE R REST TS HakFRA B LORER » SRS Py A RS ERA A Sas
different fromitheel Hew bpadilcdmma Wateess snadioliearijpad dehhylsdioaderddess,
adj acent sem_cqnduct or fers fo.ensure th uniform fl ow r to
20 ust o ver Prad trermatapEb et SHETE LI Fom S Rl ol Chr Y poa
30 The wdi er pboaeshohdi mgthbd.waf ers of different types in a vertical
arrangenment is |oaded through a | ower end of a processing vessel capable
of being evacuated into the processing vessel, and then the processing
vessel is seal ed. BACREROENRrARBed process programis executed, process 35

-condi tions includi @Qnélﬂ&lﬂéﬁ)‘%éﬁﬁffgg%r%ﬁc SLOG: SASnARGESa PIKESUr €

and process tenperature are contr 1 according to the process programto
carry out a PPPRELEAANIEPASFE nap etching process, anoxidation process,

15 adiffusionprocessand@amodificationprocess,:ulfabricating

semiconductor integrated circuits, process semiconductor
wafers, such as silicon substrates. When thoge thermal
processes are carried out by a batch-type vertical thermal
processing system, a plurality of semiconductor wafers are
-20 transferred from cassettes each capable of containing a
plurality of semiconductor wafers, such as twenty-five
semiconductor wafers, to a vertical wafer boat and the
semiconductor wafers are stacked in layers on the wafer boat.
Some large wafer boat has a capacity to hold about 150
25 semiconductor wafers at the maximum. When necessary, dummy
wafers different from the semiconductor wafers are interposed
between the adjacent semiconductor wafers to ensure the
uniform flow of gases or to adjust a vertical temperature
profile along the height of the wafer boat.
30 The wafer boat holding the wafers of different types
in a vertical arrangement is loaded through a lower end of
a processing vessel capable of being evacuated into the
processing vessel, and then the processing vessel is sealed.
A predetermined process program is executed, process
35 conditions includingthe flowrateof aprocessinggas, process
pressure and process temperature are controlled according

to the process program to carry out a predetermined thermal




1 7 APR 2006 2 process. A wafer |ayout program prescribing the I1a¥0étPRof, i
wafers in a boat must be specified prior to the thermal process. vvaf-@n
layout program prescribes the arrangenent of wafers 5 on the wafer boat,
positions of dummy wafers, whether or npt a dummy wafer is to be placed in
a space in the wafer boat corresponding to an enpty space, if any, in a
cassette and such. As a matter of course, a process programprescribing a
t hermal prob&8S€E§-be carried out nust be specified 10 beforehand. The

f oregoi ng convent panatert mgyfmt g&rdgcl%ﬁs Pgs Sy S By th@qlaycﬁst blﬁevaﬂm:rsat or to
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code identi i ﬁgbaath‘B(?@s?epﬁBSFéifrﬂ-e oRELPHELO F]ﬁ% @b ?:E ]g 5" a wrong
code 15 whenetWefér abgoat! @fcﬂﬁaﬂ&lﬁbéécﬁibéédﬂ& aﬂ&@@&ﬁo@ﬁaﬁd&s
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enabl es sel ectin

i nati on_ of a | ayout, ram and a S rogram
by & o ol e COEIPOBALAAL BRI TP TRAE Y ceb A noeh SASCREF Fer T
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25 in the processing vessel
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i denti fi cat mmqsa@@esrmna% r@ﬁé@ﬂﬂe&ﬁel Yhe oepsratueirmngnes ¥ s ér"é‘?ﬂn‘bFﬁ‘é@sses of

differeps yhen there are a large number of codes.

DISCLOSURE OF THE INVENTION

The present invention has been made in view of the

foregoing problems and it is therefore an object of the present

20 invention to provide a thermal processing systemand a thermal
processing method that enables selecting a combination of

a layout program and a process program by a simple operation.
According tothe present invention, athermal processing
systemcomprises: a processing vessel; aworkpieceboat placed

25 in the processing vessel and capable of holding a plurality
of workpieces at predetermined positions thereon in vertical
arrangement; a layout program storage device storing a
plurality of layout programs for placing the workpieces in

the workpiece boat in different layouts, respectively

30 identified by layout identification codes and respectively
prescribing different layouts; a process program storage
device storing a plurality of process programs respectively

for processing the workpieces by different thermal pr'oces ses,
respectively identified by process identification codes and

35 respectively prescribing different processes of different
process conditions; a job recipe storage device storing a
plurality of job recipes identified respectively by Jjob




process conditions; a job recipe storage device storing a plurallfyseR s
reci pes identified respectively by job 1 r APR 2006 3 identification codes,
and respectively prescribing conbinations of desired | ayout identification
code or codes and desired process idengification code or codes sel ected
fromthe plurality of layout identification codes and the 5 plurality of
process identification codes and arranging the selected |ayout

i denti fi cat iSIPHIdE AL iBHes CORASY he 3 ec IEFPSSHIVELY | dBREFFTERITDN code

or codes i n ddnifE iSRG 8 f0fes BXEE UWldydtit 28En81€0RLE Obn Whde borcedesuUting a
control operatjon to execute the |ayout pr.ogramor prggr ans and the

process 10 FhEERehIRcess freddiifideatdpns Fedpoprr €BAgE E68LFEEPBndi ng
to a job idemtdnf itral iginhGada e rifened dutonddne igukaitden cdiesopgaatne needs
only to enter, a desired job |der1t|f|c_aft,| on _codeﬁay operating an input

devi ce t8 cdYYFalddty IdBEPFRES jIsILN T ided ¥tef Fspegr&f!:é’éfsri 109sHR&  when
15 the desi reash dofed dapbiticRintalr iceds drSc&dé eregbdédhanbiayaltepeegeam and

t he process program specified by the job identifjication code are read from
the I ayout BHSHTEM stUrEut LRt CARF (e GRORBSYN pF SF anFeRBRGEefiovi ce
and then t hexdaoidn pangaaroradyh 1 el PEoeesecatiggantaierexegpeiradion tine
20 sequence ,of execq;iqgkrg@¥e§ﬁ£ted by the job recipe. TQ s, __one_of
various conBihati S ddth Y e B: SFoEFRHARS 2P fle gPoggggeB?ogram
can be @&asi |preptacoepraigrpimg gyeset idedd by thehinl obcipepbirfrespbndihngode,
and wong | ent el operatiqn can be prevented. 25.1n the.therm
processi ng g%%fg (%%c K %%##ﬁﬂ?[ﬁ%ééﬂﬁitqr e%%P ?hthufgﬁdEécipes
stored in the job Texi ppeshtrageestvi onlynctoudentroseahalesigahejob a
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the job recigpit s d@égiéfecgé@ibcéornéhad’eh@m@b Preedegs b systenpl ulWhent y of

layout jdentid ifali QY CRIFIdentification code is entered, the layout
program and the process program specified by the job
identification code are read from the layout program storage
device and the process program storage device and then the
layout program and the process program are executed in time

20 sequence of execution represented by the job recipe. Thus,
one of various combinations, each of the layout program and
the process programcan be easily selected simply by selecting
the job identification code, and wrong job entering operation
can be prevented.

25 Inthethermal processingsystemaccording tothepresent
invention, the job recipes stored in the job recipe storage
device include those having one or a plurality of process
identification codes.

Inthethermal processingsystemaccording tothepresent

30 invention, the job recipes stored in the job recipe storage
device include those having one or a plurality of layout
identification codes.

Inthethermal processingsystemaccording tothepresent
invention, the processing vessel is a vertical processing

35 vessel having an open lower end.

Inthethermal processingsystemaccording tothepresent

invention, the job identification code is entered into the




In the thermal processing systemaccording to the present inventi%ﬁ,AFReﬂMS
processi ng vessel is a vertical processing 35 vessel having an open | ower
end. In the thermal processing systemaccording to the present invention,
the job identification code is entered anto the 1 7 APR 2006 4 control unit

t hrough an input device. According to the present invention, a thermnal

processing nethod of processing workpi eces held on a workpi ece boat by a
t her mal pro@é’é‘é:rioﬁ- élnﬁFochg UG \?@S%@Buéoﬁﬁ?"?’g@s the steps 5 of: storing a

El ural i ”é- ]9; ! ayomlt:c@rragm@rwo {Dépﬁb_géh’lﬂg.nkfbﬂtimg _lauilﬁ?gﬁﬁli prcbmlammgpi ecfe
oat in different youts, respective escribin I.fferen youts o
wor kpi eces JIF LR RuPRBTEE8 L BO A0 BRE GaRsh DL ARR b iR Fen PBYE Y out
i dentificatigogheefles prodesd@yious grfargd=aMs oeggel demmelsdd thleostags a
pluralit ofégroigss progr@ns £0£ pro essiq? t he morggiecgs bé diféerent
processes, CdspELTIEGy ApPeVERT bFAC tiﬁ¥9Ha BROSEaTSe £08f PURFLBY eWR® pr ocess
condi ti ons amtkpgitkends fiedthespanikpiedoe byost odassdifitetdrft catjyontspdes in
a process program.storage_device;. stori a urality of job.l5 recipes
dent 1 1 od PESRERS VALY By R hin, £t Shdhn LasRutt oL heabR e Galy
prescri bi ng tdemwoxdtp srte diodtesan@dideyoilfied deaspéctitebn bpddapoutodes
and desired .process i.dentification code or, codes sel ecte r L he .
lural ity oftdaiyaeaten 999 | BN €olteSinaet R B FEP P ofZetEEess 20
i denti f L@at ishowiodes @ﬂdraﬂriaygbﬁgpj_:dmesa_elmmmsam prbdeﬁsiihigpahE_on code
or codes and, dhe, el 80L.ed: PEAGESR: phARRLLLLCALLAN RAdR Y peadeEs i hinGi M
sequence of ‘eXecution na Job rec€ipe storage device; nd plraci ng
wor kpi eces itthennisd wprkpessesboaf idifferapsut porceasowondirtadsurs baddby t he
25 layout priogamor &%%rp@'& iSRG bLer O¥eds ] QA0 NECQHE cotidiseigd from
t he outsidefﬂ?%tro J%?ng he dbrggiegggﬁoa?é?nto. the roce$§$%g vessel,
and subj ect i%@rpﬁésﬁoPR%é%@§ﬁQ¥mdeM¢ﬁpiWME P uéalh'éY!%ﬂ JpPocess
or bpr 0C§SSeSdU idd hRedtikyed ﬁﬂ%ﬁv@l%?%ﬂi@é&@iﬁi@a@ﬂ%?bbﬁ%@,by t he
ob recipe
J P and respectively prescribing combinations of desired layout
identification code or «codes and desired process
identification code or codes selected from the plurality of
layout identification codes and the plurality of process
20 identification codes and arranging the selected Ilayout
identification code or codes and the selected process
identification code or codes in time sequence of execution
in a job recipe storage device; and placing workpieces in
the workpiece boat in a layout or layouts prescribed by the
25 layout program or programs specified by a job recipe code
entered from the outside, introducing the workpiece boat into
the processing vessel, and subjecting the workpieces in the
workpiece boat to a thermal process or processes prescribed
by a process program oxr programs specified by the job recipe
30 identified by the job identification code.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic sectional view of a thermal
oxidation system in a preferred embodiment according to the

35 present invention;
Fig. 2 is a block diagram of a control system included

in a thermal processing system according to the present




30 identified by the job identification code. BRI EF DESCRI PTI ON gF THE
DRAWNGS Fig. 1 is a schematic sectional view of a thermal oxidat( ofPR 200§
systemin a preferred enbodi nent according to the 35 present invention;
Fig. 2 is a block diagramof a control systemincluded in a therma
processi ng system according to the present 1 7 APR 2006 5 invention; Fig.
3 is a table showng data stored in a process storage wunit; Fig. 4 is a

t abl e show A§VEBLACBtored in a | ayout storage 5 unit; Fig. 5is a table
showi ng data storpdgi,n £ hARYIRCE NGy i5d QhBER tHely; i RAG roicess Hdhaded 6(E)
are schematic side élevations of wafer” boats holding wafers in different

| ayout s t heB®8a%; 10 respectively. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
A thermal processghg,syss e hte anbhendedat 866884 MG a TRivBRE dtomief erred
enbodi nents according to the present 5 invention will be described with
reference t §0ifké acconmpanying drawings. Fig. 1 is a schematic sectional
view of a thernal pigxi dais on tap3leBhbRidgPagt s iieodiangshb Beeipali ng to
the present invention, Fig. 2 is a bIocE di agram of a control 20 system

i ncl uded insioFﬁéﬁw&Plﬁﬁoéggsing system according to the present

i nvent iF_on, Zi g. 3Fii§ts)? a(@ﬁl@qsfog\évim@@i@néﬁmeﬂdaneaamﬁoaewmm@ge .
unit, Fig. is a tahle showi ng data, stor in .a out storage unit, Fig.
5 is a tabl ®°%6w iP1dd%h HEEF i it j‘gbfg%rce?lbte s %’F%‘b‘ésun{:ﬁ‘,gr%%%' Fi gs.
6(A) to0185 @speatdvealhematic side el evations of wafer boats hol ding

wafers in different |ayouts thereon, respectively. The thermal processing
system 22 has a double-wall processing vessel 28 of a predeterm ned |ength
including an BEST MODE FOR CARRYING OUT THE INVENTION

A thermal processing system and a thermal processing

method in preferred embodiments according to the present
15 inventionwill bedescribedwith reference to the accompanying
drawings.

Fig. 1 is a schematic sectional view of a thermal
oxidation system in a preferred embodiment according to the
present invention, Fig. 2 is a block diagram of a control

20 system included in a thermal processing system according to
the present invention, Fig. 3 is a table showing data stored
in a process storage unit, Fig. 4 is a table showing data
stored in a layout storage unit, Fig. 5 is a table showing
data stored in a job recipe storage unit, and Figs. 6(A) to

V, 25 6(E) are schematic side elevations of wafer boats holding
wafers in different layouts thereon, respectively.

The thermal processing system 22 has a double-wall
processing vessel 28 of a predetermined length including an
inner tube 24 of quartz and an outer tube 26 of quartz. A

30 wafer boat 30 of quartz, i.e., a workpiece boat for holding
workpieces, is placed in a processing space S surrounded by
the inner tube24. Thewaferboat30holdssemiconductorwafers
W, i.e., workpieces. The wafer boat 30 holds dummy wafers
also.

35 A cap 32 covers the open lower end of the processing
vessel 28. A rotating shaft 36 is extended through a
magnetofluid seal 34 attached to the cover 32, and a rotating




i nner tube 24 of quartz and an outer tube 26 of quartz. A 30 wafey bgﬁt 30
of ‘quartz, i.e., a workpiece boat for holding workpieces, is placéd- R 2005
processi ng space S surrounded by the innertube 24. The wafer boat 30 hol ds
sem conductor wafers W i.e., workpiecgs. The wafer boat 30 holds dunmy
wafers also. 35 A cap 32 covers the open | ower end of the processing
vessel 28. A rotating shaft 36_is extended through a magnetofluid seal 34

att ached t o tpdecdfets Bttaghpd tothe HEPer 2IPRDGHS sotablrI it

attached to e M%ﬁfexeﬂgaefwtb@uro%%u% shafisuidfindy vahen obgpiced is
mount ed on an insul ating tube placed on the table 38. The rotating

‘shaft 36 is oft thereabke 38 a??m% mitawém&@aft@% iSoattarRed i aBA¥H,

vertically nmyv Ilﬁalhasd51ﬁoa aidatg eIRRflt 0364 2 Ther RRat: iRlaV3t Abv4dgnEnes the
rotating shaft 36 vertically together with the cap 32 t he waf er boat
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t hrough t he pegn |3(6V\/Qér@1@a9_flgt H@g@tﬁé@sﬁiﬂﬂ Mes selp 3&8ana’h6hwaifa§feb0at 30
does not need necessarl g/ e rotatable . 10 and
0
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as .nozzles, thre as_nozzles 4 48B an 48C in t enbo are
Connoot o t 28 he THETAEARDaR: 58 d&m?t 2eoH oteesary Liudost pobalRBLe
processiing \aaﬁseday2b‘b hEiel gas mcsaﬁtasanaé&Asté&B and 48C are connected to
as s ly s ste res ect The st ens
Jon “E0 Y and boCAIR L BE By S eraTPbent AhRiln et aSA R I AR ated
such as nasst—dthwotp(mtl@shdaemd o speqivocese.ing vemagh2ghe Roltumed ikl
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48A, 48B and 48C are connected to gas supply systems 50A,
50B and 50C, respectively. The gas supply systems 50A, 50B
and 50C are provided with flow controllers 52A, 52B and 52C,
such as mass-flow controllers, respectively. Although the
20 thermal processing system in this embodiment is provided with
the three gas nozzles 48A, 48B and 48C, it goes without saying
that the thermal processing system may be provided with any
number of gas nozzles when necessary.
Gases supplied through the gas nozzles 48A, 48B and 48C
25 flowupward in processing space S, i.e., wafer holding region,
flow downward from the top of the processing space S through
a space between the inner tube 24 and the outer tube 26, and
are discharged from the processing vessel 28. A discharge
port 54 formed in a lower part of the side wall of the outer
30 tube 26 is connected to an evacuating system 52 including
a discharge line 56, a pressure control valve 58 and a vacuum
pump 60 to evacuate the processing vessel 28.
An insulating wall 64 surrounds the processing vessel
28. A heater 66, heating means, is attached to the inner
35 surface of the insulating wall 64 to heat wafers W placed
in the processing vessel 28.

Suppose that the wafer boat 30 holds about one hundred




fl ow dowmmward fromthe top of the processing space S through a spaﬁ%

between the inner tube 24 and the outer tube 26, and are discharge f AOR 2005
the processing vessel 28. A discharge port 54 fornmed in a |ower part of

the side wall of the outer 30 tube 26 ig connected to an evacuating system
52 including a discharge line 56, a pressure control valve 58 and a vacuum
punp 60 to evacuate the processing vessel 28. An |nsulat|n%§wal

surrounds t Hetiprbedi nge bess elabas: oRenbyndredethingat Prge én?af?@

attached to 4die dUeY tweht§Ualiaase QBerBQ)I NSt | Rhedlilam@4 etroolieahewaf er s
Wplaced in, the processi nlg vessel . _Suppose that the wafer boat 30 hol ds
about one hubRR¥d YU APRLD g6 -;r:afn,g,e[ 9f8‘3]P‘P|Ut wflete 2Bpeht2 Th&@™uhbBfed

thirty procestameier of ané abeet twset yedusmyn el n@ngelbenabbhie dianet er
i amet er Sof i@ Tite  80UBR: 28 e, Hefatang §6€@tr§r5§{’é’s“stﬁ§q7%q%”§e&b2& 285
mm and the fieighduvf12de npi.ocessi ng vessel I s about 1280 mm Seal ing
o o and 15 Sl st Selhgs. rp bl beeen e b 92 and e
tube 26, respestdate!ldz amer théOmaaadlfbnd. 46 aed etiwass fidre meelidailani82 f or
| oadi ng vvafer I nt and fers framthe wafer Rhoat .30 is
i nstal | ed %\\/I\igl?%ef?ﬂ%rce%%c?n%?\c}%%%eq fﬁ{e rel TPENSAEE I F8%i sm 82
has a _trl@nsfsaaéahtm@84 capabl e of being vertlcally noved 15 by a ball screw
‘along the arm 84 dniarsr IRNTHG Nepdurippcegel PRy Bt r B ue
for exanpl e, afd venldart sy 8 figrs M ir@nb(tdienwaferabcmisuﬁp@rs edlsmalilhﬂel fork
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t her mal proc®shagy a és,rﬁr@ﬁam Ialrlrb§4d§§9abbéd0ﬁm bmln%f‘@l@m@]t]df mQyed,
15 by a ball screw mechanism. A fork head 86 is supported on
the transfer arm 84 for sliding along the arm 84 and for turning
about its axis. A plurality of forks 88, for example, five
forks 88 in this embodiment, are supported on the fork head
86. Thus, five wafers W at the maximum can be transferred
20 to the wafer boat 30 at a time by the forks 88.
A control system included in the thermal processing
system will be described with reference to Fig. 2.
Referring to Fig. 2, the control system has a control
unit 2, such as a central processing unit of a computer. The
25 controlunit2 isconnectedtoaheatercontroller 6, amechanism
controller 8, a gas controller 10, a pressure controller 12,
aprocessprogramstoragedevice14;zalayoutprogrmnstorage
device 16, and a job recipe storage device 72 by buses 4.
The heater controller 6 controls the heater 66 of the thermal
30 processing system. The mechanism controller 8 controls the
boat elevator 42 for vertically moving the wafer boat 30 for
loading and unloading the wafer boat 30 and the wafer transfer
mechanism 82 for loading wafers into and unloading wafers
from the wafer boat 30. The gas controller 10 controls flow
35 controllers 52A52B and 52C for controlling the flowof process
gases. The pressure controller 12 controls the pressure

control valve 58 to control the pressure in the processing



Referring to Fig. 2, the control systemhas a control unit 2, suchias
central processing unit of a conputer. The 25 control unit 2 S conne t{“ed?i‘uzI
to a heater controller 6, a nmechanism controller 8, a gas controller 10, a
pressure controller 12, a process proggam storage device 14, a | ayout
program storage device 16, and a job recipe storage device 72 by buses 4.
The heater controller 6 controls the heater 66 of the thermal 30 processing
system The VREERANEEm CHME IRAIERS B RIAHTH §togagenedsviepelht BFOLES for
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gases. The preéssure control | er 12 controls the pressure control valve 58
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‘a hard disk n i t _devi ch,as a touch panel or a keyboard,

15 and the éic‘)ant rdél’ t'f’nrﬂll%tlll %for%%oﬁf lﬂclﬁél ‘all the operations of the

t hermal processi n@nsmpmceoh&em &9 & heublipankl ¢n asbarbeoards, a
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4. 1Insomecases, a host computer 20 provides various control

commands. The foregoing controllers are representative ones
and, actually, various other controllers are connected to
20 the buses 4 |
Data stored in the storage devices 14, 16 and 17 will
be described.
Referring to Fig. 3, the process program storage device
14 stores process programs prescribing actual thermal
25 processes, and process identification codes respectively
representing the process programs. In Fig. 3, the process
program storage device 14 stores m (m is a positive integer)
process programs, and program identification codes P1 to Pm
are assigned to the m process programs, respectively. For
30 'example, the process program 1 prescribes a £ilm deposition
process 1, the process program 2 prescribes a film deposition
process 2, the process program 3 prescribes a film deposition
process 3, the process program4 prescribes a checking process,
a process program 5 prescribes a seasoning process, and a
35 process program y prescribes a cleaning process.
Each of the process programs prescribes various process

conditions including process gases to be used, gas flow rates,
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20 the buses 4 Data stored in the storage devices 14, 16 and 17 '%I be_
described. Referring to Fig. 3, the process program storage devigg AAR 20
.stores process prograns prescribing actual thermal 25 processes, and
process identification codes respectiveby representing the process
prograns. In Fig. 3, the process program storage device 14 stores m(mis
a positive integer) process prograns, and programidentification codes Pl

to Pm are ARFYIREF LETPREAFNER0EPEOFPEGRIRS SHEsBBEF PEPGESEIrIISD

exanpl e, thenhpr e¢emRsAPpOIiBldd RFREIINes ad Bl Aegepos) tian expngoess 1, the
process progr.am 2 prescribes a filmdeposition process 2, the process
program 3 pHederrEas BYPEF RTYdISE PROVC LY D dSEPSCTINE LY r 0cERS am 4

prescribes %r@béggi BHeBkSCEESthe® tHO RS X (ggr,aﬁhél @I@sojdrmlaw@aséonihngf
process,_and_a rocess programy prescribes a eani process. Each o
BﬁoﬁPaﬁECprE%%rP%'gSW i‘%ﬁ}gtliﬁloé’égé’e c nam‘igﬁ% iﬁ%ﬁ? fitthg

a
t he proc%ss

process gasge operetégiethor@ad Iy Gk faieSstartirtPRIZO0G 1% algacsion
tenperature, a process Breisﬁre and a process tine. The film deposition
processes 1PF8CE5Fefdst® £k exanple, different types of filmon wafers,

respectively. TheThbeckeasd®De$s prloeelss Wiet hefeddiedieafer Gxanipglee f | ow
controllers.5 52A to.52C,..the pressure control valve 58 .and.t.he l,j.ke can
be oper at ed lﬁlg'reéﬁ'lalgﬁlgefaofr rst@ﬁ | ACERENY i PRPEESSs It S ra@Ss st t he

i ke. The seasdmiongepnrtolesieipyoeeaairivessel @sdnpbepplyimgdi ptatgsafter
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vessel 26 by BUBBT iy 42BF L8R SheFT GO rbRel e SpngRat M
processi ng thsselan28tygpet hhtfilheasadrteat yye bef depbmiasdt batweabebe deposited
. ; : . ) ¢ . . I

on watrers | gllelp?l)?sg,c&%'dt 8. nge;ﬂ?rﬁ]p%{rf%ieés&vaf tHe b?gcgﬁgggﬁsbggs?ﬁ'sf@ 28

before actu eposiTi mon vaf er's. eanl Ng process
renoves unnéedodg potivadd yf deped itanat ke fidmepnstheavatefrst he processing

vessel 28 and theqayr §8ELning process removes unnecessary films formed
on the inner surface of the processingvessel 28 and the surface
of the wafer boat 30.
The foregoing thermal processes are only examples and
the thermal processing system is capable of carrying out other
20 various thermal processes including an oxidation-diffusion
process, an etching process, a modification process and an
annealing process.
Referring to Figs. 4 and 6, the layout program storage
device 16 stores layout programs prescribing predetermined
i  25 layouts of wafers on the wafer boat 30, and layout
identification codes respectively representing the layout
programs. In Fig. 4, the layout program storage device 16
storesn (nisapositive integer) layout programs, and program
identification codes L1 to Ln are assigned to the n layout
30 programs, respectively. The layout programs prescribe
different layouts of wafers on the wafer boat 30.
For example, the layout program 1 prescribes a layout
1 as shown in Fig. 6{(A). The layout 1 shown in Fig. 6(A)
specifies stackingaplurality of dummy wafers DW, for example,
35 five dummy wafers DW in Fig. 6(A), in each of upper and lower
end parts of the wafer boat 30, and stacking wafers W in a

middle part, between the upper and the lower end part, of




of the wafer boat 30. The foregoing thermal processes are only exgjl ?\?Raﬁﬁhf}
the thermal processing systemis capable of carrying out other 20 various
thermal processes including an oxidation-diffusion process, an etching
process, a nodification process and an jg@nneal i ng process. Referring to
Figs. 4 and 6, the |l ayout program storage device 16 stores |ayout prograns
prescribing predeterm ned 25 |ayouts of wafers on the wafer boat 30, and

| ayout i dentitfi #2ifiesn besded OresPaéti YaYGUE epf eb@he¥FRA t1R 3%y dt9S ogr ans.
In Fig. 4, nbadiagout @ﬁ@%@@u&tﬁ@@ﬁarﬁi_@?ﬁ@sdﬁbeﬁ_Qu@@oﬁht(maBSSraav@QSItlve
I nteger) | ayout prograns, and program_identifjcatjon codes L1 to Ln are
assi gned t o #h&i9 . Hidt- 3Gher dgvave, %m&i%l@l.g'ﬂﬁe(ﬁ)aﬁﬂﬁcﬁ ans
prescribe ditllgrent ol provhy el waf ausmgnwhitervabr] beateBdnplo wxanpl e,
the |l ayout program™l prescribes a |ayou 1. as shown in Fig. 6(A). The

| ayout 13 shGWFIMYNWELGLS Ay %‘p%ci‘if(i‘%s 3R FAPHET £94 B?EFiqgtBF waf er s
DW for exampla® 385ahlVerseiiyg Walfdrs BMihnaki @epér Art. oifntBachabér upper

and lower end parts of the wafer, boat 30, ﬁgi\nd st acki n]g Walferdii Win a
mi ddl e part P&t wen TR&ESupPEPUENES t REIFRHEY ERPHartbPYf LSRR 20005 10

Ithe waf er boat SOTthlaydgaqucig}ﬁm efpfésdr%be@sa 1&yddke3 dsoadbﬂﬁ' irllThe
ayout program 2 prescribes a |layout 2 as sho in Fig..6(B),. The | ayout 2
shown in Fi §.t%;( %E)C!;peé'lnl'fel igyogt. c%‘?l‘&n&nplrh? g’gi(f:))/ Scﬁe{%‘lﬁﬁ%f %\B?célfjsn%w f or
ex?rrpl e;lljot en §1dumty&a§ﬁﬁamwfvbﬁ&@nm £B) example,| oeweduamy wpafersL t he
waf er oat .ang. st ILng. waf ers Wi u [ par oat
3. Thi o 1 apRuii G pifraqf arauedl ik HeiRRl BG B) AndfetSrking 03
prescri bes adfepeuW 3nas bdwew gart leifgthe( @afeFfheodaydlt FhdkobayowtFi g.
6(.C) specifi.ess :cset%%‘ﬂ.e@ﬁ:olgsa IOWE%J_ iltc;é(ﬁfn&gum*ry wafers DW for exanple,
in Fi

ten dunmmy warers g. 6(‘ , inanu 'e'r of the wafer boat 30 and
stacki ng wafers VEhenlayboweprggiram df prhecrabes ddayosd. 4 @F shoayodn s

ref erreg5t 0 E%ﬁ;.l IG(?W?r l'ﬂ?gil%g{'out 4 shown in Fig. 6(D) is a modification
of the layout 1 shown in Fig6(A). Somewafer cassettecapable
of holding twenty-five wafers is not necessarily fully loaded
and in some cases some of the twenty-five wafers are missing.
Wafers held in such a wafer cassette not fully loaded are

20 transferred to the wafer boat 30 without filling up empty
spaces between the wafers with wafers. Consequently, empty
spaces 80 not holding any wafers are formed in the wafer boat
30 as shown in Fig. 6(D). This layout is referred toas ‘first
modified middle loading’.

25 The layout program 5 prescribes a layout 5 as shown in
Fig. 6(E). The layout 5 shown in Fig. 6(E) £ills up the empty
spaces 80 shown in Fig. 6 (D) with dummy wafers DW. This layout
is referred to as ‘second modified middle loading’.

The foregoing layouts are only examples, and the layout

30 programstoragedevice 16 stores other various layout programs
prescribing various different layouts.

The jobrecipestoragedevice 72, whichischaracteristic
of the present invention, stores plurality of job recipes
as shown in Fig. 5. Each of the recipes is a combination of

35 the selected layout identification code or codes and the
selected process identification code or codes arranged in

time sequence of execution.



The | ayout program 4 prescribes a layout 4 as showmn in 15 Fig. 6(@7 ggg 506
| ayout 4 shown in Fig. 6(D) is a nodification of the |ayout 1 shown'i i%”
6 (A . Sone wafer cassette capable of holding twenty-five wafers i s not
necessarily fully loaded and in sone cpges sone of the twenty-five wafers
are mssing. Wafers held in such a wafer cassette not fully | oaded are 20
transferred to the wafer boat 30 without filling up enpty. spaces between
the wafers with wlfiérs> EBAYEqhefR| S 2MASALIGHRdESeIENoICRor 8F HRESINY

wafers are fo{dqremby nddn walic ibealcod@® 33 ROWR 'a@eFIaQSLQné@) to dhésS
| ayout is referred to as ' first nodified mddle |oadin 25 The_| ayout

program 5 prERME5ePes /| EPERECEINEL¥novHNE niokFiiglend ifpra %l‘Pﬁech9o‘aJt 5
shown in Fi ggdh i Jié;é Ll joﬂpréé'@pg ly—>P Pacesi &P sg:é%‘ﬁfgl'e@ El@cub{&h Wth

dumy wafers DW T out Isre erre to as nodi 1 ed mddle

| oadi ng' ? THRE %g}cﬁyﬁﬁ‘tl ARSI, e he PFICESS RRAILRB ajBubhasp
program st Or@gﬁeﬂeVEﬁahléfStﬁée§oEtiﬂ@élyélé | Ddise | cofiitn aREQG @IIB on@reﬁcr i bi ng
various different ﬁouts E{ ob reci E% st or agedevi.ce %
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Fts showndl n cF.f]fc g;he51aﬁaﬁ’adp'hfo<jxi‘hﬁn§a @criomsd J_hﬁFi\g conlmmagg@a D a3aetsmeeael ect ed
ayout identification code or codes and the , sel.ecte roces .

i denti fi cat |W%o§§q8?n55’de‘§ ar e ¢ iGRR %sléﬁf}éfﬁ@g‘ of ejr&eut 78R 1 7
APR 2006011 ﬂ@ltﬁmm cdildss aadpﬁﬁetcufremp@g@ir)gjﬁh: reciipes aaed job

I dentificati otn co&j are a55| ed to %b recipes,

respecti vel y'3 J]cfbtl erﬂcﬁ?l el co 297 delvdé:rﬁl i‘es a job recipe
"L1-PI", which speﬂcltﬂmee:madxpcrut:eellﬁgomethedl af oulte pegeat inyedtibe

f-pr 0Cess progaf, ?égﬁg_ggtoutp% eLne BAGIL 06 ﬁl%\t}].m?ulbggerﬁ?élgﬁ E o%e%gmgnat ! on

of one or sone roceSs programns s one or
t he | ayout mmtw%ﬁdm HIIEERH;}: neantimpedr il é)ede?@aoerdbetdu -ne sequence of

executi gg. ~Conbi “afﬂé)%% t%f}ethbkr}&vé dgft l4klsG 2000 fe S A8 dfhe

correspondi ng ob reci
esired layout or layouts of wafers and the desired thermal

process or processes enters the job identification code

representing the desired combination by operating the input

device 18. In some cases, the job identification code is
20 entered by operating the host computer 20.

Then, the control unit 2 reads the job recipe identified
by the job identification code from the job recipe storage
device 72 and analyzes the contents of the job recipe. Then,
the control unit 2 executes the layout program or programs

- 25 and the process program or programs sequentially in order
prescribed by the job recipe.

For example, 1if the operator enters the Jjob
identification code “J1” identifying the job recipe “L1—Pl",
the wafer transfer mechanism 82 loads process wafers W and

30 dummy wafers DW in the layout 1 shown in Fig. 6(A) into the
wafer boat 30. Thewafer boat 30 is raised into the processing
vessel 28 to load the wafers W into the processing vessel
28, and then the process program 1 is executed. The wafer
transfer mechanism 82 operates similarly to load wafers into

35 the wafer boat 30 for the following operations prescribed
by the job recipes.

If the job identification code 32" identifying the job



stored in the job recipe storage device 72. A thernmal processing et helR affjis
the present invention to be carried out by the thus constructed thermal
.processing systemof the present invention will be described. 15 The
operat or who knows the desired conbi nattizon of the desired |ayout or

| ayouts of wafers and the desired thermal process or processes enters the
job identification code representing the desired conbination by operating

the input &E¢iLEE ‘1182 ~FR "sbeldayesl, PRECEDH wadeds Vit ABEE J@F S 20
entered by operabi Dgalibe hosé NRUHRIr PdatThenint bRechayowt mhiowd reads
the job recipe_identified Hy ghe |ob identification c§de froq;gﬂ; job
reci pe storadeFigdevitdd) 7228fgt ﬁﬁl%&%spfﬂﬁeﬁﬁn?ﬁ%qga%f tHe §EE S pe.
Then, the controkimiAibhr2yexetfit ashd hejdbayadenpiggeamion prode arts’325 and

t he process_pro%nantor progr.amns squentiall%)in or der rescri bed by the

j ob recipe. iHsPTAEXABOL g Jok KBCEPR ! &BoTP it 3P 8 he 5| e erRTGGEEE i on
code "ill, wegetisl wi agd tdemjyokrafecispew" dte 3RVdded tintonaher wa femndfoart
mechani sm 82 | oad rpcess fers W.ang. 30 fers ' yout 1
shown in Fi é‘.o éf‘A’;hgn %Y?lhié\ga & E'JBa?l%O.gw&schgg%é&%gﬁdafsed
into the proeeessang lessedn?@83t arkoadecheedafier ScHAt noddthe Fudessi ng
vessel 28, and then the process.program.l_iLs,exegu e transfer
rechani sm BBtobsraady doad b Jhibhy A TiErLIs GE bEReerE ThR e L 50
for thel6ol lsmehngsopdirael preceses progedmshy atheekebutedi pgs. use¢dtirr | ob

I dentificati e_"J2" i AV e ko 0 : |

"L2-'P3" is fg)ni} g?%da m%legégggg\%vaétgrs an%fﬂ%r%#yg}\{/\ég? r%’ d ardtréa oj{é}gbd into
the wafer beami3@iide thidm apduen2ogidenfiilm.Fig. 6(B), and then the process

‘program 3 is executiedq Shwil acky, id t98, | oyddsHiiddGati opogedes 393" 5
I dentifying the j%t)lﬁgelg?% . L%- P1-" Pz-j%S"qi s ent éLr éad,_ process wafers W
and dummy weifdems ifWiare theajed raciope P 4afer—>PdatPl 30 s srthseaybhe 3

shown i dsFi G Us p2BYrhhed g I iRGRP the check process is executed
with the processing vessel 28 being in an unloaded state to
ensure that the component parts of the thermal processing
system operates normally. When it is confirmed that all the
component parts operates normally, process wafers W and dummy
20 wafers DW are loaded into the wafer boat 30 in the layout
2 shown in Fig. 6(B), and then the process programs 2 and
1 are executed in that order.

Similarly, if the Jjob identification code *J5”

identifying the job recipe “L4—P3->P6” is entered, process

25 wafers W and dummy wafers DW are loaded into the wafer boat
30 in the layout 4 shown in Fig. 6(D), and then the process
program 3 and the process program 6 prescribing the cleaning
process are executed in that order. Naturally, thewafer boat
30 is lowered to unload the wafers W from the processing vessel

30 28 before executing the process program é prescribing the
c¢leaning process.

Similarly, if the Jjob identification code *Jé"
identifyingthe jobrecipe”L1—P1—L2—P3” is entered, process
wafers W and dummy wafers DW are loaded into the wafer boat

35 30 in the layout 1 shown in Fig. 6(A), and then the process
program 1 is executed. After the completion of the process

program 1, the wafer boat is taken out of the processing vessel




prograns 1, 2 and 3 are executed in that order. Such a processing node in
which a plurality of process prograns, 10 such as three process prbdr&R&, 2008
are executed, is used for formng a nmultilayer structure of, for exanple,
‘an oxide film a nitride filmand an ci?ide film Simlarly, if the job

i dentification code "J4" identifying tte job recipe "P4-'L2-'P2-'P1" is
entered, the 15 process program4 prescribing the check process is

execut ed wi 213,t hepsanessiogesebsel w2Btweivh@rien laaded| datedtlse ataf ¢

ensure that  th anen ar of the thermal processin e erates
nor mal | y. V\Fé’r?%i @)ELE‘ @B%?‘P?%%Sz[ BRYWY A0 ]%]Jn%p%égﬁboaﬁled?\?h%lgrt £, %‘y]%%oeérrga es
normal |y, ppocegamafl diss eweandeduny 20 wafers DWare | oaded into the wafer
boat 30 in the layQut 2 sho i.n_Fig. .B nd_ t.h ogr ams
2 and 1 are exec Bﬁ’i‘ﬁa‘f%]é%/\%o?agrbquiu%%;tﬁat? fiﬁ%ﬁg&fgggpﬁg%&(%%%ation
code "J55 iidentiifffgrentt Aeypakksreci pe "L4-' P3->P6" is entered, process 25
wafers Wand du fe ed ipto f t 30, L N: fhe
process pro tade oge poboessipe @rerep a
order. Nat urgl Ly, ;g y8igh, saoalya 30,1 S d AURh el Aol aad Lhequel geg W1 rom
t he processing vesse before execut 1 ng e lgrrocess program

prescri bi ng tdywuts.eani ng process. Simlarly, if the job identification

code "J6n identi foui the.j | . 1-02- - P3| tered, - pLocess
waf ers Wand dumr_y#\fxl/a%%qrgﬁmqg}%ﬁ%gggeaé%ﬁgo_%ee&aggr (ﬁ%g}? %g%SOJ_(i%\ the
| ayout 1 showentifFicptisnarodagndthaepossitb ptbersxf Wiodgr apP1enkeriRdut ed.

After the C%ﬂéreéﬂi% ok 15&s AGLERatPL L] A8 hadkhsy WaleEohoahtisnhaken out
iof the processing vessel 1 7 APR 200" 13 28, the sdnme processing wafers W

are | oaded Mf%q%e wafer boat 30 in the layout 2 shown in Fig. 6(B) , and
then the process MRMRYR 3hieSpLEseHt einvdhitiSon WL el GaBcRebedbasct ed to

di fferent processes . . )

15 " applied to a thermal processing system provided with a
double-~-wall processing vessel, there is not any particular
restrictions on the construction of the processing vessel,
and the present invention is applicable to any thermal
processingsystem, providedthat thethermal processingsystem

20 isprovidedwith a batch type processingvessel. For example,
the present invention is applicable to a thermal processing
system provided with a single-wall processing vessel, a
processing vessel that receives process gases a through the
bottom thereof and discharges the process gases through the

25 top thereof or a processing vessel that receives process gases
a through the top thereof and discharges the process gases
through the bottom thereof. The present invention is
applicable not only to a thermal processing system provided
with a vertical processing vessel, but also to a thermal

30 processing system provided with a horizontal processing
vessel.

The workpieces that can be processed by the present
invention are not limited only to semiconductor wafers, but
may be LCD substrates, glass substrates and such.

3 35 As apparent from the foregoing description, the thermal
processing system and the thermal processing method of the

present invention have the following effects.




5in different |layouts. Thus, the operator needs to enter sinply 'Q

job identification code to select one job recipe or a plurality of ﬁPP 2006
recipes to subject wafers to desired processes in desired |ayouts. 10
‘Since the operator needs to enter only 19ne job identification code, the
possibility of wong job entering operatlon is less than that will be nade
by the conventional nethod. Al though the present invention has been
described as 15 wmwmlfmbtmpemaﬁuxrn&e¢sdm£ssnng?$y§wemn@ﬁ@ﬂl@éd]ﬂpth a

doubl e-wal | , processing.vess there no tic ketions on
the constr u&&?ﬁﬁli?'c?ﬁéoﬁlcf)’@gsb# BV %g%ré tfﬁ%at%ﬁ%édr%&ggﬁpufﬁ\%g}ti on is
appl i cabl e te mdwe they Erahtrplmuesmrre@dsyhee}myqomw:dguamm RIeSYEREr nal

processing system 20 is provided with a nghuesgsl . For
exanpl e, tﬂé ﬂ&ﬂﬁ%ﬁﬁr&k& T5h PE &S5 %@% %C)a.t erna p?gce?5|ng
systen1pBovndédtﬂfibaalsnngbdewabbppc&aesiynqrwms§ék3 layqto d8LILA vessel
t hat receive roce ases e f &i sglear ges

t he process 385899 ﬁ?ggﬁﬁ ?‘P@ E%r r&teﬁ'ste%r Og%&%ﬂ”&%gg% gs?%g%essel t hat
receives pr e&ee?ﬁgaﬂ&shlagouhm@ghanm popgrhwsasfd bhe MW@ES;W%%
process gases ro [ bt ich

appl i cabl e &t P 5ﬁp§ggo gﬁ%% 5*2@23%%%EE§§%?§§?6?33|Bf t%

verti cal pr @cress:u:n@e\ﬂelsyeﬂne hob rdcipea.o FThuBervaligos EP@?%@FH@“%V& em
provi d oo ® rBﬁ\Oﬁﬁsnggramesﬁﬁh tHeriﬁ@éé@segﬁégimtoﬁan be
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waf er s, butprmmyamg LeBns t rsegt aBsMBYPstP¥t 3

appar ent f g £0/90MBodesshiPhende e ddrimL Ity @Cfeﬁﬁ'bﬂg S5t em and
ithe thermal processing net present. i nventi on have the foll ow ng
effects. 1 ENARRIZGDDLEF AWIORS: K&ToRSr #EEMCREeds to enter only a desired
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identification code by operating, for exanple, an input device, tg hﬁﬁ%ﬁ kit
the control unit read the |ayout program or prograns and process program
or programs represented by the job 5 identification code respectively from
the | ayout program storage device and the process program storage device,
and execute the |ayout program or prograns and the process program or
prograns sequentially in the tine sequence of execution prescribed by the
j ob recipe. Thus, various conbinations of 10 the |ayout program or prograns
and the péﬁéﬁia programor prograns can be selected sinply by entering the
job iden tion code and hence the possibility of wong jog entering
operations can be reduced. 17 1s CLAIMS: 1. A thermal processing system
(22) conprising. aAptoeessi pgovesssly (28Femal3r kpmpresbaat (30) placed in
the processi ngavessedsHi28) veaseh c@pabl e of holding a plurality of

wor Kpi eces (W adhors RR! 8paLNeth POsikansa B ¢A3LD syﬁt\}e%%lezaw@)ngewent
a | ayout rggran1%hor %F QFXICG (1 %or ur al | é S W@ yout
prograns for cEs f% Blecé-pﬁ §8%i n"di f ferent

| ayout s, Pé%%%E%WQEQ Pﬁ%ﬁ%%%ahﬁyewramﬁferw@ﬂt ifreREEBcodes (LI to Ln)
and respecti veky lpreserityigrgn dipfesendetimeodils) atprioeess preghany st or age
device (14f sapsithgprdvgphiis afdd yolaefingr €BESEoINAGLABE1H ESHE Gidr k@l ¥cé or
processi ngohhe s WOKPESESS iag,cmtfferx%@betzb% PLEESSES LLIRGELE Vel Y

identified identifica odes, (Bl and Tespectively
prescrlblggg%t é&céﬁ?%ﬁ rogeéséggo% eren ﬁ%ﬁ gggggg%%n§f I onsln% j ob
reci pe st 5.%I%HV|E¥°§?%§ storing a plurality of job recipes identified

respectively by pobceziemriotirant $torragsodesi¢gd 11 Ihprimace rdsweditvel y

prescri bi nf posdegmtirogsangé regsidtadelaydot pirterisisihgathewaerkgecoes codes

and desired QPraeessci deprdhl CaidRcede OfefRdesvss) echied:ffom t Bp
process identification codes (Pl to Pm) and respectively
prescribing different processes of different process
conditions;

a job recipe storage device (72) storing a plurality of
job recipes identified respectively by Jjob identification
codes (J1 to Jh), and respectively prescribing combinations of
desired layout didentification code or codes and desired
process identification c¢ode or codes selected £from the
plurality of layout identification codes (L1 to Ln) and the
plurality of process identification codes (P1 to Pm) and
arranging the selected layout identification code or codes and
the selected process identification code or codes in time
gsequence of execution; and

a control unit {2) for executing a control operation to
execute the layout program or programs and the process program
or programs prescribed by the job recipe corresponding to a
job identification code entered from the outside.

2. The thermal processing gystem (22) according to
claim 1, wherein

the job recipes stored in the job recipe storage device
(72) include those having one or a plurality of process
identification codes (Pl to Pm).

3. The thermal processing system (22) according to
claim 1, wherein




plurality of layout identification codes (L1 to Ln) and the pluraiqtﬂ@@fnnn
process identification codes (P1 to Pn) and arranging the sel ected Iaybuf‘“
identification code or codes and the selected process identification code
or codes in time sequence of execution; and a control unit (2) for
executing a control operation to execute the |ayout program or prograns
and the process program or prograns pgescribed by the job recipe
corresponding to a job identification code entered fromthe outside. 2.
The thermal pr S|ng system (22) .accor claiml1, wherein the job
reci pes storedgﬁﬁ AR T ob-9%C r%?oﬁ& §g 3?Eeref Tt PEge SRS haV|ng
one or a pFatalirgiuge pF%?@sshava%ﬂthqecapronac&ié@ PFY t @TPmlayaER 2009
The t her naflepr otigssing sydisenit(i22p @ricording to claim1l, wherein 1.7 APR
2Ul 16 the job recipes stored in the job recipe storage device (72)
include those havi ngnong, oA Rlutabiiyg ofy At@moakcof %@{I o %ﬁsmnlcodes (L1
to Ln). 4 Therghernal processing systenlaccor Ing to aiml wherein the
proce53|ng Vessel (28) is_a vertical proce53|ng vessel haV|ng an open

| oner end. 5. FRe tREICGREFLPT 0CESSEhg 533t edfactor@iigctd AHCREEINI wherein
the job | dess¢l ilvatingnasoeen dowatresmd. i nto the control unit (2) through
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unit (2) through an input device (18).

6. A thermal processing method of processing workpieces
held on a workpiece boat (30) by a thermal process in a
processing vessel {28), said thermal processing method

comprising the steps of:

storing a plurality of layout programs for placing the
workpieces (W) in the workpiece boat (30) in different layouts,
respectively prescribing different layouts of workpieces on
the workpiece boat (30} and identified respectively by layout
identification codes (L1 to Ln) in a layout program storage
device (16);

storing a plurality of process programs for processing
the workpieces by different processes, respectively
prescribing thermal processes of different process conditions
and identified respectively by process identification c¢odes
(P1 to Pm) in a process program storage device {(14);

storing a plurality of job recipes identified
respectively by job identification codes (J1 to Jh), and
respectively ©prescribing c¢ombinations of desired layout
identification code or codes and desired process
identification code or codes gelected from the plurality of
layout identification codes (L1l to Ln) and the plurality of
process identification codes (P1 to Pm) and arranging the
gselected layout identification code or codes and the sgelected
process identification code or codes 1in time sequence of
execution in a job recipe storage device (72); and

placing workpieces (W) in the workpiece boat (30) in a
layout or layouts prescribed by the layout program or programs
specified by a job recipe code entered from the cutside,



respectively prescribing different |ayouts of workpieces on the whrkgiFéca@lls
boat (30) and identified respectively by layout identification codes (L1
to Ln) in a layout program storage device (16); storing a plurality of
process prograns for processing the workpieces by different processes,
respectively prescribing thermal processes of different process conditions
and identified respectively by process-identification codes (Pl to Pnm in
a process program storage device (14); storing a plurality of job recipes
identified respectively by job |dent|f|cat|on codes (J1 to Jh), and
respect i vePyTRIRSHH Bt veaibt 3t ifRS JPOdedtredheapsaEess ehtierPeht i on
code or cd@és. aw@id@&mﬁ@@lpgobﬁ%SMnﬂmeﬁpﬁﬁ|UaﬂﬂUnW@@H91©¢6d@@@s(§é!ected
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sel ected |%¥Oﬁé 1%&8%%1&H]é%%g el §OQﬁ1 and the sel ected process
identificatio de or &6 In t| sequence of execution in a job recipe
st orage devi ce (72), and pl aci ng workpi eces (W in the workpi ece boat (30)
in a layout or |ayouts prescribed by the | ayout program or prograns
specified by a job recipe code entered fromthe outside, 1 7 APR 2006 17

i ntroduci ng the workpi ece boat (30) into the processing vessel (28), and
subj ecting the workpieces in the workpiece boat (30) to a thermal process
or processes prescribed by a process programor prograns specified by the
job recipe identified by the job identification code (J1 to Jh).




