, 3e{ Rx46TROA& i ~m~m~~~~~ 5 TECHNI CAL FI ELD The present i nventi on rel ates

- to a therm ssing nethod of processing workpi eces, suc
seni co Wrs or the like, by a thermal process and \“““m ‘u“‘ m
. chem c ca process, and a thermal processing systemf out

“the' t her makco®®* pr ocessi ng met hod. BACKGROUND ART General |y, vari*o#g%t her mal
processes including a fil mdeposition process, an etching process, an

oxi dation process, 15 a diffusi on PES8ERSBTARAN a nodification process, in
fabricating sem conductor integrated circuits, process sem conductor

waf ers, such as silicon substrates. Wen t hose t her nal grocesses are
carri ed out THPRMABaPRACEGBENGe PESTEM ANBr RHERMABCBBILEGS SISt METHADp| ural ity
of sem conductor wafers are 20 transferred from cassettes each capabl e of
containing a plurality of sem conductor wafers, such as twenty-five

sem conduct or waf 8ESHNEGAR FEELDcal wafer boat and the semi conductor wafers

are stacked in | a&‘ﬁé%{@é‘séﬁ‘@ Wit Riftre] 9068 Jcarag%\@%@rl BQ@EeBQinah
capacity to hold abo 150 25 sem conductor wafers at the naxi mum en

necessary, BGRPIRE BFQCEPFLRBINALKRIARATES YSRPSHIMEIRANREXF Wasees

i nterposed bettRen; k8§ ped @Eéﬁ&aﬁﬁ%ﬁéggmhé@i@éﬁ/é}ﬁ’{§£@ﬂ grbhesgni form
fl ow of gases or to adjust a vertical tenperature e al ong the_hei ght

of the vvafePHSO%tth%‘&ﬁhérﬁﬁﬁéﬁ15‘6a§Y%B?‘H|fr?§: FRETXAPEr VoG FREFBAL types
in a verdi calroeesanggmmethod.l oaded through a |l ower end of a processing
vessel capable of being evacuated into the processing vessel, and then the
processi ng vessel is sealed. A predeterm ned process programis executed,
process 35 condi t BAGRGROUNDAARE the flow rate of a processing gas, process
pressure and proc SS teg&erature ar controlled accordin guéo t he Qcess

R
programto carry ﬁf‘eﬁa Saef 3T HP iR l}eﬁé’}'ar‘?'aproceﬁsﬁf’o%réc Wy & Mayout
pr ogr am pr eslepolsiing onher d agsmit anfetmlf:argsprncass)oam oxibd a bieos peoickised pri or

L L

of wafers 5 on €r’s er or not a
dumy waf er smmmldmpbama@tergm@xhommuim, \Aarece%atsemocpaslpcmdtrng to
an empty sPhers When |4k A583386h! Sutd el ASyfedEhSEe Okneottg
process program pr’escr| ing a thermal process to be carried out must

speci fi ed 1ProsEssEFanle FALTiefequt gy cohadathi-divae tvl?értﬁﬁlalplt@@éﬁ@llng
systemr equwx%etst&ﬁn@pgyat% te dﬁﬂﬁ%liw &t e iHo i8S waters? agede

identifying a | ayout ‘program and a code 1dentify |ng aprocess program

Someti nel, (HENSFEFZESr HhifierSassqrbegy €8gR capable

plurality of semiconductor wafers, such as twenty-five

containin a

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



15 when there are a | arge nunber of codes. DI SCLOSURE OF THE | NVENTI ON The
- pfesent invention has been made in view of the foregoing problenms and it is
“therefore an object of the present 20 invention to provide a thernal

- processing systemand a thernal procegﬁing nmet hod that enabl es selecting a
.conbi nation of a layout program and a process programby a sinple

operation. According to the present invention, a thermal process ing system
conpri ses preces®cessi ng vessel; a workpi ece boat placed 25 in the

processi ng vess and _capabl.e _of holding a plurali f i at

pr edet er m ned p?g?”f‘ir%gr‘fsf{) %‘?%850956‘{9&%%‘0%l%alrnrqglﬁgé)r%&to;u\g‘gfg}?g%t%%pr ogram
st orage deimca sdatimgst pbuspécified pramuttorodg aiermal gracess .t he

wor kpi eces.,jn._t rkpiece boat in different | ut res ively 30

i dent i fi ed By "R f&ﬁ?a}"g‘éﬁtﬂrﬂgc?&f“i %ae%%fdle%E%ﬁherai%rSaen ‘?‘“ve&etyggg}easf?‘rijisbi ng

di ffereént émywhe sraferpboats pqwdgicam stfodawey deafies ,stvbethgraoplngtal ity of
process pr r t) for .pracessi ng I Q?Eff i.f.f erent

t her nmal pr%g&ess ,&$€§%e%%/i%v&ellbf ipégr(ft |%f ?‘édgbfléi%?%\é\géz&}%en |%y(?g:!talton codes
and 35 respecreégpdbnpdpngsteidn mpphivf fspeewt, pfossyseinod eHsdettentanst ocess
condi tions, jo C| 0 vicC I | 4 QR I eci pes
i dentifi eds?ggbe?}tgl \%ehg%t%%&j %ﬁ%‘%%léde%t P%?%%tglgoﬁr(g%%@ﬂfaér% r%eHs%p ctively
prescribi ng ¢dverimadt i pnecess dési el tayovuedi darkt i fusthat ben sawidiforedcodes and
desir pr i tification code or codes selected fromthe plurality of
I ayoutq%i deﬁ%????:g??gh codes and the 5 plurality of process identification
codes and arrangFhg fokeselng comvienrdenaldéhernpdaproreedted GYswes and

the sel ectgg 9595§5§héd@§éf$£&§tﬂ@%rﬁfé‘ie_t9fo ®edas bp LbaBssefuence, of
execution; and a_control unit for executing a control operation to execute

t he | ayout CPAB8gtaa b Lpivgrans Yy PHOgAdc8ds 20°pR8gt4eR ot E Y raans
prescri bedpbycehe drafyrAri Peomet i REBPRAHNGpéPatot @ tedend Wirbagtdsde code
entered fromthe outside. The operator negds $nly to enter a desired job

i dent if ca¥i'8R EBBESHPTEpar 48FAG BRPPRHUPE d&0FER to carry out a desired job
for the thermal processing system Wen 15 the desired job identification
code is entered, i Eiﬁ i géoiitogrogﬁam EES ]L process program specified by
the job identifi he | ayout program storage device
and the process phegpassehtr dgeedeibnehandbielean malde |iay otitewpra@rime and t he
process pr ted in.ti. e .0 ti O sent ed
e o R e g L U
progr @A andénvastprodesproy bde amtkermdbepeaseby inglsuttanh andpl yhémmak| ect i ng
the job Idﬁ%b&sgahﬁ%ee%& 306 WhQBPek OLe 8L LY hE%a OPERBE A QP &R N0 PE
prevented. 2 5 In the thermal processing system accaording to the present

i nvent i on, 2t1RY Wb PrOGrFEsaRE Gr BHOT RS S I QBN BY| & 18PILagRCHRYIRR: i ncl ude

those havi ng onepetoadRhyidl iHe/pPés HHOERTENEEBAY iaf f iCnNpESEESs ihg t he

t hermal processi ng system accordi ng,to t%r.esent 30 In%ﬁ the job
reci pes st dYEHEMS IS5 ¥ RELPECSPAPHYE iicR WP EPEEE St a45¢%g one or
a plurz it ynothé prmtied sty vidsealll andcogigsble 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 processes,
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 job



In the thermal processing systemaccording to the present invention, the

- processing 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 enteredjnto the 4 control unit through an
i nput device. According to the present ‘invention, a thermal processing

nmet hod of processi ng workpi eces held on a morkplece boat by a thermal

process i n iadgrudess iy esseldesonpr a8és  tiesEpised yof | psesciragiag
DL ural ity ol B0 BOBAES § 0baPLARNNG G 1R5KALEERSCLd, e cHRELDT ece

boat in different ayout's, respect rescri er ent ayout s of
wor kpi eces agd td&sm&mmdmandmﬁiﬁmundﬁ eddeeopecoides pegcitadout

i dentificatd e PLo9a r. \inC r
plurality o 410(%? gglgesipipl{r}oajatr% Yor aﬁ’r%lcersgsqseﬁ’g lt%ﬁ'%aq; wWor kpféé’é%eg’ %%%dlltgfq‘er ent
processBbs, plasqﬁe]cnuwelfyppoesssl mergtifueratmlorpcodessesd aafrmhrfg‘mgamhepr ocess

condi | ons AnLAentLLaY espect il ioPuoREaseasadsald {heatharieades Tn a

process program s evi ce; or| ng a p reci pes
identified nmm w®¢1ytb§flq:@1blq>me¢m<ﬂ¢ [ @atm@e@odestlmﬁd seqypeacei edl y
prescri bi ng,.conpi Qé aoéoﬁ@édigﬂljc%@g éc‘{’ﬁ‘c’]]fngfé 88%981%%%%% opedes and
desired process |dent| I catl on code or es selected from lurality of

| ayout i derfiQ fe%eaulsh hrickbay¥oik tprogpIam 1 Ry ogi agvso @dsk tie |Pc¥@|¢te|5§| cation
codes apd Zﬂf@é&.%ﬁ‘@r 1% g F“%P@'séﬁi’ﬁ’éﬁ by‘%%'étjcfﬁ Eé&hﬁ@&ﬁ% onadgs and

the selected process i dentli at1on code or codes in tine sequence of

execution %P & |iAP ridepel Eieatien qrde entaredIfFadMordgHisedss in the

wor kpi ece boat i g | %%)@litat%rr | RYO4E S dM1§SCEL beshtdr t Be @dsiByPuUtjoRy ogram
or prograns, speC|f|ed y a job recipe code entered fromthe outS|de

i ntroduci ngtIHRE btIdT R BRAR PntPerRL b sinRyty deveice & S@MYect i ng
the wor kpl enes 4 Mddirarjdy eer haat thérﬂalhﬁftﬂcﬁé?@ig§g§§s@émprWx%‘iﬁb es 20
prescr a, pr.ocess, am.or, prqgrans specifige t reci pe
Pent | feq Bi° TS High ot 6 Ao COBRI B SHECHDTI Ie AR YRl

DRAW NGS Flmroqram ansic hehat igrssadg Op&bg)tlaﬁw PPeadi £ hwt mbly omndatjio(rm system
in a preferﬁf odi nent ! ord| invent i 2 1s

ng tp.the 35 present n .
a bl ock di agra%{%)l%a%%% ) ?E?e‘%ﬁéf‘%eﬁ“? Eagoflﬁe?na$rpro%e35| neg system
accordi ng tdevhee mrebdiite 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 program can be easily selected simply by selecting
the job identification code, and wrong job entering operation
can be prevented.

25 Inthethermal processingsystemaccordingtothepresent
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 processingsystemaccordingtothepresent
invention, the job identification code is entered into the



Invention; Fig. 3 is a table show ng data stored in a process storage unit;
- Fig. 4 is a table showing data stored in a |layout storage 5 unit; Fig. 5is
‘a table showing data stored in a job recipe storage unit; and Figs . 6 ( A
. to 6 ( E) are schematic side elevations of wafer boats holding wafers in
_different |ayouts thereon, 10 respectively. BEST MODE FOR CARRYI NG QUT THE
| NVENTI ON A thermal processing systemand a thermal processing nethod in
preferred edndioltentrsi taddoraligiy aro inpetpdesere.15 invention will be

d bed h ref
dosor i ed 1 (1 * ALRLGHGd o LHERIBRRTRANAR Ao 89cn ] Brodebyfo,
enbodi melnt meddardd ofigprocehe i pyesaritp iamvemthiedn, ofi g wcﬁ:kmeacéalb@@k dyagr am of
t 0 ' L
fhe pr esentt FRSBRELoRFORFES gt BPrd et B RsRRI L e LpL e B RRERLTE L0
3; Io[ agE|5un|d51: I%itgp_rimg' ] pluablletyhttyfvl h@;@att aplzstggrm |frq>xapllgyong Shzrﬁg?t
L L0 R RdAb] £uS I o AR RS OBBY: | 17 4 PPLECh PR3 BLE

and Figs . si de eIeva I'oNns o "boat s
hol di ng wafrez@eqtzdleﬂf)emmsdrajbmugsdiﬁﬁewnt lagyopést ¢ Vetorkphercashennal

processi ng tsr}’ (S lﬁﬁié‘é‘é BoJOURLE- Y@Eht?{f?%&s%gg?c‘!@ﬁ@i ngoﬁa out

predet er m ne I ncludi ng an inner uart outer tube
26 of quar tlzierwtmqﬁeﬁ:ecm baade%omfaqluaywt pregram ﬁ/bpk‘pg@céetm&?.for

hol di ng %Pﬁgﬁ o3 ula a%%gt 3ﬁ8f8§§5§f5@r§%%xsp¥6@e%‘é'l%%dtmé the

i nner tube 24 fer ds semto ctor wafers [
wor kpi eces . WOrHeP gges brso%f@@rmt MOG@WS\A/&]F%-‘?@?%‘}%Y?lBPrRSé’a”ﬂbazgcover S

the open I%Wérnmd ol sRIs0CEB S ABSIR! BBocls5OtaAd S t 3@ 1S
extended thr ougt a magnetofl uid seal 34 attached to the cover 32, and a
rotating ified respectlvely by process identification codes in

a process program storage device; storing a plurality of job
15 recipes identified respectively by job identification codes,
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 layout
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 or 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



table 38 is attached to the upper end of the rotating shaft 36. A wafer
-boat 30 is mounted on an insulating tube 40 placed on the table 38. The
‘rotating shaft 36 is attached to an arm 44 included in a boat el evator 42
- for vertically noving the 5 rotating shaft 36. The boat el evator 42 noves
the rotating shaft 36 vertically together with the cap 32 and the wafer
boat 30. Thus, the wafer boat 30 is | oaded into the processing vessel 28

t hrough t heimpartiower end of the processing vessel 28 . The wafer boat 30
does not need ne ag il

stationary state rr%nlstl%ltcgbgg gq%%ﬁé%(aégtﬁpgd Pgég slsFta)e 99

joined to tumitbpen | ower end of the processing vessel . A pIurallty of
gas nozzles, thr a 85 & i B are
connected to theefsrla ?]Irgogflééa o gﬁ%‘ﬁ 1???%%%6%%.&%%1)1/5&3;%23?12?0 the
processbng wessel 28 . The gas nozzles 48A, 48B and 48C are connected to
gas supply syste 0 0 Y he gas: Vi st ens
50A, 50B and 200 B g %’ro% 3. 5001 2 Shou SRR icals :téfggsgﬁ s T
as nass- fld‘vﬁ@mﬁ!dm@?s ap@specti ver Al t hough the 20 thermal pr ocessi ng
systemin this e'ﬁ’ﬁfé ”‘G‘?A%'t% @(@%’hﬁ@@ ﬁﬂehBtRB%ltciH@fe\Qaﬂél&%ék%fAeﬁA 48B
and 48C, it goes w1thou ayi n hat t thermal processing system nay be
provi ded wikdrhy hakBéngof WQ§§rﬁozzlnes diférrRates dayPUtEas e RAN i ed

t hr ougtiot her §ase MOZ#é B3, 48A, 48B and 48C 25 flow upward in processing space
S, i. e. , wafer holdi'ng region, flow downward fromthe top of the
proceSS|ng space S through a space between the inner tube 24 and the outer

tube 26, and are E&@hﬁﬁ@dﬁ%ﬁﬂ@ﬁm@ﬁs%m neasRitAB. A di scharge port
54 formed in a Iovve gart of the side wall of the outer 30 tube 26 is

connected to an By RRAGSSHIY SHELER ARda? dTREHA L PIITRETHY a
'pressure cofdtlodd v@hvpréﬁeamddaemeuumbauﬁpaéaokalﬁy;amattﬂté heregexaessi ng
vessel 8. An |nsulat|EgI¥al urr(iggdseﬂ_té3 roce Gg%vessel 28. A
heat er 186, HEGTHhE°M¥and PS @ei‘?’f ‘ﬁ‘éa’ T ’i HRPHY e

i nsul ati ng dwdvilgst o heat wafers Wplaced in the processi ng vessel 28
Suppose t hat the t 30, hol ds 0, e 7 fi

waf ers ( about one %undrgg tahisr%é"gartofgcgsés%c\:/\g %I};;P%t{ig‘gb&gt gﬁ%/rn?a

waf ers). Thexidahionisysttem iof atpreefemnsed tenbodigment aheordigg bé tahmut 260
to about 27 h th ter f about
275 5 to ab%ugy%%g fn9é§ﬂ§6thep%%l %t %fg 5%“%?6%§¥§§ﬁgqtigge |€ about
1280 ma0 Seewt@nrﬂgmietdess iznd v@ermmmeerslmsyatemheq:@on@tm&pthe cap

32 and the ﬁﬁ@'ﬁﬁébﬁlﬁ%nl%ﬁb\ﬁeeﬁléh% manh fll A6 ha8hd nghgat avetoced of the

outer tube 26 res ectlvelg for 10°seal i ng.
1n'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

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
theinnertube24. 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



A wafer transfer nechanism 82 for |oading wafers Winto and unl oadi ng
-wafers Wfromthe wafer boat 30 is installed bel ow the processing vessel 28
Y. The wafer transfer mechanism 82 has a transfer arm 84 capabl e of being
vertically noved 15 by a ball screw nmechanism A fork head 86 is supported
.on the transfer arm84 for sliding along the arm 84 and for turning about
its axis. Aplurality of forks 88, for exanple, five forks 88 in this
enbodi nent , taslke AP 6r aedaochetiheof ik upped 86d dhushe frotatiafgesha¥itat t he

maxi mum can, pe transferre .to the fer. b i forks
88. A cont r%)%) s?"s‘f’%ﬁ?¥ r?é’l#d%@ lisrf“?%t‘%ﬁggr% gﬁg%ggggﬁg%%@% %%ﬁ@%{%ﬁ be
descri bed vwon ltheetabgpac®8t o Thiegrofat Refjeshd fitg 3boidFiag.taZzhedhtocaamtamal system
has a contrﬁ% uni.t central

such as r.o¢cessing, unif, of a .co ter. The
pe cantrol | Lhithotyded 38 Piat, Ef s B EER YER b Rt GRS
control Iser Botat pag stonitr Glél.er ThO, b@apredesate rcddtmoavé e rt HE2 rod afirimeess

program st ora ice 14 | gyout. .progr. Qr age Vi cC 6, .a a job
reci pe st or%%%RélCejﬁ/cveerledb%/la]t?'u%sgeﬁhpthg’l%Ea?é? ¢ tirjgl“’}ne(:ira té”éc&’nr}?e(ﬁ s the
heater 66 dboathé&Ot.hermas, Ihewates boay Xy s dovadede. merhhaipgmoessting | er 8
controls t i cal [ 30 for

| oadi ng angs %%?%%&:%lng}{?hgg\r}va egr 8§8§ﬁ cg"é&gr?h&tﬁg%&a@?%%g??%\%gﬁér&%g‘%%lani sm 82
for | oadi ng2%af dihe vafer bodtdfl dees ngt weledmedessanily waberdigdiald® The

gas conty olgﬁﬂe&%cggtl?gié {} oy 3B, o8 | & s S2A 52B and 52C for

controlling t ow of process gases. e pressure controller 12 controls
the pressure contdBpnidpid %% ofesprppblena prabslass skeehaspddessing 8

vessel 28. J5Q I 95653 oRERULAIDL S LHATEAEYE 5y $sSEOIRS anRliufaly foy of

process prograns escribing various processes. The |ayout "program’storage
devi ce 16 sPbr@as nqRakesi thhusge | @FoBO2BAE6Sr AR/ pf 8B caR®| 4R VAt iU | ayout s

of wafers ogmbb@imeNdf €hrRoalomfbctdit 8D theCimm iSHARIes dewi A ptores a
plurality of job reci each being a conbination of |ayout identification

pes, . g (

code orlcodRECPEHREE FAERHG IR RAPEATCHT bF HRESRL BBogr BRE I3RS s

i denti fhcatwg, coge QﬁdC@QCSaffépéSﬁﬁékH:é@ ﬁ@rﬁgdﬁ QOAFSL P Ir<BG tesMOrs (X Ogr ans
arrange I n ne sequence ., execut|.0on. e rQcess rogr st ge
Gevi o 1a "oPR Tod G TegPaRTaLtge HeTi4AS FAPRIY SRECFDE SUAT R or age
devi ce 72 aarpdfi0Crade prohédedneiste fdosacynstol hges ddA ,c62Bsanfl B¥C a har d
di sk 74. An_jnpu vice fo a , and

t he control S%ﬁ?téiqf%%&é%lrll% 0 q%ﬁ!rlkgoalzsi"f%st’hgggggr@g?ibg%g 'ofﬁf%}g&?{’]lgrtna
processithg thsreal procaswisst sdstemtimet bis embodlimesdnes paswd ded wbkh

conmput er 20tﬂé%‘ﬂx%eesﬂé§rr{én &PBROl, GPIANdST , Th J&@QQBBPF%%? lers

are representative o , act uaI’.I y, various other controlle
connect ed t Bh2b Ehe theyawnl ppecessingedy s hem Hea s sy Rgevdaderceithsany 16 and

17 will be dessei-bsd. R8T BbLENEst h&hInedessfiy Process program storage
device 14 stores process prqgragﬁFgrescrl bi ng actual thermal 25 prgcesses,

and process i dent 7#F RSP ldGHe ugRANS 8RY TWFF S APPnd $Tha Fr 68Ess
programs | pléwGipwdrd DE poeeess nRf SSHER B tialaagewsltyt e li4 ngt vegbom) (Mis a

positive in er rocess. progra a rogramidentification codes Pl to
b o 6 st BIEH AUPTAF SO E0E E9R SaBe WESTRAA THLIpacRop Soreiahin! e,

t he processammpaprametwwes chebéanar fitulbe ddpaadt tloe quieressable, 26heapd ocess
program 2 prescribe deposi tion pracess 2

bt cqcri bes 4P T hTaRREErti ROR are b NI ¥s5esa Bfborana Bhe8af bes a
checki ng prpoetsh4 dqameskss prbgvemmmyr eScthbeside seddopifnghproetss, and a
35 procgps phpar 3B YsPESRAELRET RoCLi2BLAGuRE PR§SSystem 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



Each of the process prograns prescribes various process conditions
- including process gases to be used, gas flow rates, 9 a process
.tenperature, a process pressure and a process tinme. The film deposition
processes 1 to 3 deposit, for exanple, Jdifferent types of filmon wafers,
.respectively. The check process checks whether the heater 66, the flow
controllers 5 52A to 52C, the pressure control valve 58 and the |ike can be
oper at ed ndrinaiy B haf owafstartdbugt loaef himldegosh ixton processswefetrbe | i ke.
The seasoni I SS.J d, _for_exa [ I« af te he
cl eani ng prag%ie;I,f‘sb(z)tchgt §°€“§Eﬁtﬁ?§§%‘ﬁe‘”i68£ﬁ$rr%€§’m t|rﬂr%zet l%‘“%t@cégegtsfi rrclagvessel
28 by suppliinayr dubeodtessn gdse framdlei bih alepotsi26lonoi about B hmacesdieng
vessel 28 s [ d ' waf er s
I s deposi tqulat’o{r?{%lte%&nﬁgeg&%%gcgbgk %E]ef%rfo%lgéshs% %gat?) eesggf)%%‘ﬁge?gr‘r’e
actual | § deyppsiboutg285f nm amd tthe Wafighd. o f5t Td e wiarsd ing pesseds 28enoves

unnecessary; fi ];B;q Pl the inner surface of the processing vessel 28
and the sur]féacde og'?lhe vva“ﬁg'r boat 30. The foregoing thernmal processes are

only exanpl es andeadleindrenper pBendsdl ngnalyas Omingscapabheldbetween ng out
other 20 varjousd her Bala RECASATE0LACK UMY Ak B 1ROl 98
process, an etchi'ng process, a nodifrcation process and an annéal i ng
process. Rt rihg) Yawer ggnd o fanthes outivyr |taypeui2 bpr agspecstivedye dovi ce 16
stores)hayQ, Pfgrams prescribing predetermned 25 |ayouts of wafers on

t he wafer boat 30, and | ayout identification codes respectively
representing the A ¥p86r Yrangiasmerhapigm 82 foKel 9ading WBﬁ@éﬁa‘illéltt@r age

devi ce 16 iy @mIbddindf waRAY W ¥eomNtRESHA FéANUE L OUATstNd i 0gr am
identification codes LI to Ln are as;sgned to the n layout 30 praograns,

respect i velRRLoMERERIARETTH N BRESBL &or | BRedafed: BRRNF ESHMESIEM AR er s on
the wafer bgAthal).a kefan@faiphem Bhechpypué &f aHiag berasdliRemovddayout 1

B ur al 1By Y drA) s BREIROrBcand) E0TR oAl VAP himRRHRR R B i n Fg-
. 6 ( A) ,theiteaabBfet dimpes fairds1onkig eDongahiesaih 8t hmdvabercurering30, and
FSJ:[?‘??E(I 2]9 V\/aa{cl:?orﬁst V¥1:Isn a?{irg.dd epﬂ%.[a{lit?}?tovie grﬁcgeSEPp&rJr aer}cdangpriee ,l %VJV.evre end
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 controlunit 2 is connected toaheatercontroller 6, amechanism
controller 8, a gas controller 10, a pressure controller 12,
a process program storage device 14, a layout 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 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 flow of process
gases. The pressure controller 12 controls the pressure

control valve 58 to control the pressure in the processing



10 the wafer boat 30. This layout is referred to as 'mddle |loading" . The
- layout program 2 prescribes a layout 2 as shown in Fig. 6(B). The |ayout 2
-shown i.n Fig. 6(B) specifies stacking a plurality of dumry wafers DW for
exanple, ten 5 dummy wafers DWin Fig. 6 (B) , in a lower end part of the
.waf er boat 30 and stacki ng waf ers Win an upper part of the wafer boat 30.
This layout is referred to as 'upper |loading' . The |ayout program 3
prescri bes v&slsaa;loaﬁ 3 Be gtoowess Frogrdn (st@r)age ey ilcay @4t sBosaswa in Fig
. 6 ( C) ackln 10 _a pluralli u fe r
exanpl e, Zﬁ%gall%il 3# i REEY am%p(e%)é)rﬂulg %IJ\S% §o$¥%ﬁégwaf er
boat 30 and.‘hﬂ aatgong p/abgramV%toragéod\enqnarJtG Gft ortes \aapénrbibatwa Thi s

| ayout is r er e I l.oadi r p cribes a
| ayout 4 ad YSlinEredndie ey ¥ 1R Vi plBRo R HE, o GEEAIE GPERECE! 97, §
is a nofif wadan doadf 3tohe lrayaogbblrsslca\pn BruoEage6d(=;A)ce $arretwaésr acassette

capanl e of alding! weiat faa el eLach .06l BeCsRRi LYol Wi Yalggged and

in sone caseés sone arems eld in
such a waf e:demsiaictaé:mmtc@delqr boddedrq:nsemumsrler]raadnttopt:hgramf er boat

30 without i | bLBG-URsCTBLY SAAGER DeLURRR; LhEPaLAT odhd N otRl Bbfes |

Consequent |y, enpty spaces ers are forne
waf er boat rrregsendiggnthe Plliog?eSSGP(OGr§m orm@gzrmmcraggeéfm temeto as '

fofi rs&ormdgefqnu%q\d@ @f?s' exlega@!' ?g PRe 11%%(%@19@'}&0@% %%%a%%%a@%s a

| ayout as shown in Fig wn in E) f
ills up thd4enphe %pa@é‘s' W%ﬁwi‘rqﬂfﬂ@ deaufsn) 16i @hddihﬁnaqmr@pgpm Thi s

layout is rsecfo%rarg%id@%%% 79€60B0rgPHEST 84 TR W md ardbngaryTHeokagegoi Ng
| ayouts are only exanples, and the Iayout 3 0 program storage device 16

stores ot héire‘va’rei'oﬁé‘qha;ﬁﬁjta PGt ¥ %r’dscri bi ng various different |ayouts.

The job recipe steraggut@evcee 28, WMiidhaks eba&ﬁqa&rélsbtce ekybbararesent
|nvent|%8 storﬁ plurality of jof) reci pes a Each of the

sho
reci ped?i s ¥ FAtEe ofamd 19 o Qe |G P ah‘i‘é’u\tgildé?ﬁﬁ PEXAtdASode or
;:odes and tdfe tﬂfﬁ eﬂiead;aqr qneﬁfesszherg | Syt st mecmn@ct@adm éamream;gefl in )
i me sequence execution 03| R eger
j ob reci pesr!1 an njsoodna agﬁfeffl%g?%n Og'l?dlestser gx\sp&ofﬁtég ‘éﬁa&&"t 5°?he j ob
reci pes, Lrlgsq@mandsal y Théhiryedo iderbntirodlieos atI('ﬁjElepﬂ'_e$dEhatiVQQTﬁ‘Sj 03 o
recipe ci u ragn an e
P ahd m‘@%tﬁ%ﬂ]@&; vfé %%Léxo;botﬁht al *?e‘%s WAL PN 1o

process progrd| e jO recipes is a combionat i on
of one28r ddiee kyfsashe process programs shown in Fig. 3 and one or sone of

the |ayout prer%aSQQWEe'd” e the %%f%ﬂ%%dl’&e% 4951 { gL Ad "By %qlience of

execution. Conbi nations of tification codes and the
correspondlbr?g destr kG dres are stored in the job reci pe storage device 72.

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 Pl to Pm
are assigned to the m process programs, respectively. For
30 example, the process program 1 prescribes a film deposition
process 1, the process program 2 prescribes a film deposition
process 2, the process program 3 prescribes a £ilm deposition
process 3, theprocess program4 prescribes a checkingprocess,
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,



A thermal processing nethod of the present invention to be carried out by
the thus constructed thermal processing system of the present invention
“will be described. 15 The operator who knows the desired conbination of the
desired layout or |layouts of wafers ang the desired thermal process or
.processes enters the job identification code representing the desired
conbi nation by operating the input device 18. In sone cases, the job
i dentificata pnocess ﬁem;ﬂ:ﬁ:aarum,ed py0 cgEes @n:ieagurbeambatpmnqaﬂ €imgQ. Then,
t he control,,uni r.ead ob reci dent t ]
i dentifi catr"jlhc()en ftcl&ﬂledFPS% tt BBOFSEF'%g %t%r’ajgéd %\/Siq%:{:é ?gr g amPaaFyzes t he
cont ent s ofditfifeeyjeott |tgcp|e|seofo|Ehn drhezacfcerrtsr,otesmed:thvek}ecutIés theckayout
programor 5 ndth r S r r ally in
c%cfaég)‘} hfeﬁ: X5 whet ch Phe HeRLdl @{‘e%%" ﬂ%&ﬁ%n%%ﬁ@%

order pres Ci pé. r exa operator enters the
job idehti fSZ?attJoorsmodehéJ presdenti tynngoﬁhea}m) Feamk t'hlel&liké canhe wafer

transfer ch ocC f d in the
layout 1 gﬁbo ag}?eslt%ggd rg(?%?afho&g#% Egrg\{ ? 538 $§gﬂng boath\AC/BO is
rai sed |ntqmdmeqmmzesshmglmles.sel 28 to | oad the wafers Wi nto t he
processing vessely, h t ess PLQ £xe 1eThe waf er
transfer nmechani sm 2 %Qng gg s%?%g%y%tsso F %érs I'nt %‘,&%@ fé waf er
boat 30 f orimnrsl fadielon mgt@pexaa mﬂ@amiemcrmbmﬁ&g/ tmeSFéblleéEpéﬁe I f the
j ob Idgat'férﬁ%f&ﬂn&wgn%?e %w@élééigg%sts%qi@ﬁg %ﬁ» GPL prioedsB3’ IS

entere rocess wafers Wan fers DW ar d |nto t he wafer
boat 30 in Yafe fpamezieyWuw Fngo Wipprograsingrvesiebr§cer $hdtogr am 3

is execut eckhélgald@r@pe e ham @B LH8Rt £6i 5atd&pbSdal "ol wakdrdents fyi ng

the job recipe "L3P P3" is entered, process wafers Wand dum% waf er s
DW ar e |oa&kﬁ99%&f@4wo\;@ﬁeﬂn@@ﬁ systpRer AE FA§ RECCESHA Viess8lg28 (C ) |

and then t hee Qs efde v o) &511_21&?05 3r gl AXaMd efhfidyd.hat order . Such
a processing node in Whl ch a plural rocess 6?%}}’61”51&“10 such as

three pPocess pr 6'&%9%85‘&11@%52%%‘&?%% "£° ynpgre fnfiommesy er

structure ain therinewaPhetadd o®dHEepfotdss engivessde 2l iﬂiﬂ ahd sairfadede film
Simlarly, é the‘#aejge ent|f55 ation code "J4" identifying the job recipe
"P4L2P2P1" 9 T € k] (g'rocess program 4 prescribing the check
process i s execut®Erke fiortegolimgptbeemsil oroecssses 28 ebenhy exampl eslaoated

oS0 CAHEE ORI SAENERL DL OholbEs oIPl Biptee eyt em
oper at @8 ndrammys Yyeyumssls pm@sww angluyding 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
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 (n is apositive integer) layout programs, and program
identification codes Ll 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 stackingapluralityof dummywafers 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



20 wafers DWare | oaded 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. Simlarly, if the job identification code "J5" identifying the job
reci pe "L4P3P6" is entered, process ZEldNaf ers Wand dunmmy wafers DWare

|l oaded into the wafer boat 30 in the l'ayout 4 shown in Fig. 6 (D) , and
then the process program 3 and the process program 6 prescribing the

cl eani ng prtheecssfarebexecdited Thishhhyouteis Naferwdd ytotde waiddldoat 30

he .wafers Wiro Vi

is |owered.t nl gad the progessi essel 30 28 before
executi ng tlﬁgdgpgcéssrhb?c}galygﬁﬁtGPf)?%EWmiztﬁWgap%? A %g%yr?g‘]&pgggesgis? n
"Si mlarl Y, inf Ftilye j6qiB )i.dembief ilegtonan X cdewnl6in iRlient | 6 §B ngspéei fods r eci pe
he vafor BSACIE0s0 PASEAS Iy 8 SERERo A PRY DY, "BoF S MEEE” HER TR M
Er OCﬁSS5 p][ dgmawy wafer st aneriig Abt 8 ,t he acbw#eteirmqpetlttdﬁtpeoceeé@r program
, the wafer _ho t LQC e sane
pr ocessi ng%vc\)/g ergé %.I‘e EF@%%E% ﬁﬁe:)&[eﬁ@gl&/aggfd%aﬁl%%eﬁ r?ft %gefl;%yf%%{] 2 shown
in Fig. 6 poBt 30andThhenlapeupr bsessferoed ane 3as s’ wxeutlarhdimdrls, wavers W
can be subj ect edqhg i 58F SNoRAP§58ESsOr |Bedlld AGLBAL 4 BOUTun TS, (he
operator needs to ent ef S|§Fg1lygqén y one job 1denftification code to sel ect
one job rediige ®(Ch. pllhealayqubf skewpds Rig sGhf ecipesdiffdes sbacksiged

processgs iyn i I i t bar only one
job i TR ggﬁ%%fg%é? agﬁgyp%ag%%%q?i%t’yf%? gé‘ﬁ“%lgj'oﬁ‘%ﬁ??é‘ﬁ“?’nggﬁﬁ‘é? ation is
| ess than Ofaindiig- BéChmdn By vRReE @y BRI WHERY ReRlkol0 and: abaghlidgie

present i nvaHdr@Nwhas derfvdesdrtded anelnapeplpesk 3 .2 thesmbhyprecessing
system provi ded with a double-wall processing vessel, there is not any
parti cul ar edEtiegiegn &R st HdO¥EEsLPGELNGN -of the processing vessel, and

the present invenhieoDaySutftddgdin @ pOeabyibberalaypu@CLSE Bhown in
syste rovi.ded t hat ﬁég%éhernal processi ng, system 20 i s Hn vided with a
bat chnlgpe Fdoc8ER) ng BYoutrd Shaunand'iq 48 (Bl et @ Mp &ghFFBﬁOPs
appl i cabl e dfot ke Lagoutl 1 pheeasisi Py $x|sxt)ehm oy wdge rvtd 5 et tsd ogpeblel |
processi ng vess a,processi.ng vessel .that receives.process gases .a
Phrougn t nEToRe LoHRE U H TSV SRREr JBot HRSFPEFBEL Thata RPRUEH t he 25
top thereofangt in qumoe easesgsams odl thadtwardgeifive pabers amgaméssanghr ough
the top thergal ARG SENAULES o B8 AOCERTATICRENEAYIY 1BEARG! how

ppl onfy to a thernma

thereof. The present 1nvention 1s applicable no / 10
pr ocesa? ng typnEdaryesy itded hel mafery do@itc 30 pisbeysi Aglydéngenp BUPLHI so to a

thermal 30 gyReRSBELBGetY SLRNRI ALY t W R &r HOT IcRfuNraSeS ehpdyvessel .
spaces 80 not holding any wafers are formed in the wafer boat
30 as shown in Fig. 6(D). This layout is referred to as ‘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, which ischaracteristic
of the present invention, stores plurality of job recipes
as shown in Fig. 5. FEach 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 wor kpi eces that can be processed by the present invention are not
limted only to sem conductor wafers, but nay be LCD substrates, gl ass
“substrates and such. 35 As apparent fromthe foregoing description, the

t hermal processing systemand the therfpl processi ng net hod of the present
invention have the follow ng effects. 14 When the operator needs to enter
only a desired job identification code by operating, for exanple, an input
device, to make fFfig.consholsuhi thriead tdus iltaweutinpeagramjob peogpass and
process program Qor .pyogr. represented hy.the job 5 identifigcatjon code
respecti vel (fﬂ6%¥Hﬁ%dﬁ%ﬁﬁ%@t&PSQF8§F§t ad® dBvrLE ﬁﬁﬁlgﬁgdp§80t§§ progr am
storage devjaie rearipheeyeeubpetbévedyoutThs oplamdentifdgaari®nanoddehgl process
program or programs seqyentially in the time sequence of execution

prescri bed %ﬂ?éﬁk?ﬁ%ﬁ)aré%Pp%?CIEWHSF1V§?FouéWQ%ﬁﬂﬂﬁR99¥§ﬁ§so?X§6uFﬁ%nIayout
progranbor qff adrearimyaut tdeqranc dsandr adreaprocessogrankanah ha skhect ed
sinply by entering.the job,identification code and. ce. t sihility of
wrong j og éﬂ?g??ngEéﬁ rg?ighg %%% b tRTUcEd. 2 Céﬁ%#ﬁ%& ?% §B?hé?nal
processi ng syt efi theprricstiers programssshognvesskilg. @ awd kpieeos bome pl aced
in the proc hng I le o i ng | pi eces
at prodet erch nod bEoRE PEOHERE SRR ot d R BhER L % BepdPElt
program st drismge degheacst oo f ngxeaquitical.i t y Coinbliapsdongr ogf artdhe orjopl aci ng

t he wor kpi qﬁ%'- £ R i2Ge ' j .| ay I ecgt.Lvel y

i denti ?lbede"by 11al;fo%u('{]aei-il en;é?fi%%afpgﬁﬁré%gcegf%% ﬁhﬁft%?&cﬁ %%crglkgi ng

di fferent |shaad;im Yreodeds qacdgeamtoradsyeleyewieccd2storing a plurality of
Process prograns A %%%%'ﬂ?\%&c%@lé agﬁ?@?ﬁgg&%f %é/‘?ﬂ&%!e%%eﬁnb_)én@'i%er ent

t hermal processes, respectivel [ by process identification codes
and respecti® ®eycpreied Bithgydihe &hagt cppeEEdSESAdThaNiMT e PERCCFF388ss

condi ti ons;sy@sidiP JEAMRE pre¥ e iFRMMRE oY &illNg v Rledcdile .0f j ob reci pes
identified respectively by job identification codes, and respectively
prescrLBi ng conbiTh OBREAEP L P rEPYS iR dPadRerrTemR] BAT EO o NEodes and
desired prat&ssrédanlyiohitCati Diye@Ee of waddes saliecieddsied kaephanal ity of
| ayout identification codes and th lurglity of .process identification
codes and TR oot hBCERERFEA ThFOGH SeriPhi LHETOATLOAELOP £8A8s and
t he sel ect etkprexsssinglehie dé&ehtedrcandtionoriaodgsopar st g Sdgdnee tof
execution; ang & captrgh Wl Qke2X e MO 16N 121 cqRELA! 8le! 45
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, if the operator enters the job
identification code “J1” identifying the job recipe “L1—P1",
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 #J2” identifying the job



execute the | ayout program or prograns and the process program or prograns
prescribed by the job recipe corresponding to a job identification code
“entered fromthe outside. 2. The thermal processing system according to
claim7. , wherein the job recipes storged in the job reci pe storage device
include those having one or a plurality of process identification codes. 3.
The thernmal processing systemaccording to claim1, wherein 16 the job
rec: pesI st Qfee.:cip:él"Ltle»H};’OiBee?hw:éd p@a@gedevwg:ﬁeimoﬂ zﬁld@dtulnm@ewdﬂﬂdf@g one or
a pluralit ayoqut. i.dentifjgcati es. .The , t ps O, I ng
system accijrwglar%& ggggﬁgi H‘&O gﬁ%r%é)ﬁef%éo%’r 03§0esl§l| ﬁgevgéggl]ti % %ﬁé‘zﬂr’t I cal
processi ng iredsel. 6g\B)ng aad dahen thweprecessSprdgeamhér mal epeogeedi ng

syst em accor di ng ;0 .gl.ai.m 1, .whegein e . i tifi.cati odg~is entered
into the controlS&ﬁ?ﬁa?%§gugﬁ¥2n£$%pdﬁnﬁedﬁﬁégéﬁ?lqgtfﬁg%ngpd%roc%%sing

met hod ®f p@reeesSyigqgtikpobees ipel d 3onpa—ywyepidecis dvatrdy, probessal

process in C ' | essl C I Si ng
Phe ot ops SRAARoR ARICERy Siatl e P B BT o BT PRSI AR r BORE
wor kpi eces 30h inhéheol&pdete3 bdetwn rindFfifer €0€) } ayrolitthenr shpeprogesy
prescribin | e | ay S ,0f rkpl N, t Lece nd
identifiedg?ggggﬁFicéﬂyfbgH aio&?%fé%ﬁ%lq?%%?ﬂ%hbﬁ%%gék?%Fé I§§€%tgprogram
storage dewdmssesstiod mpde @inundliicty aoplpreddsy plograresFoprpgua®ssi ng the
vor kpi gges dueiflidd alifile RIACRSICHrJAARRC! el XyRiaReH) B0 LRA" FBL
processes of different proces scondi'tions and identified respectively by
process i déiiminga myd tddager strugruress  fraggedarrior a@@)@eﬁ&? Edim,

a nitride film and an oxide film.

Similarly, if the job identification code *J4”

identifying the job recipe "P4—L2—>P2—>P1” is entered, the

15 process program 4 prescribing 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 6 prescribing the
cleaning process.

Similarly, if the Jjob identification code *J6”
identifyingthe jobrecipe“L1—P1—L2—P3” isentered, 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



storing a plurality of job recipes identified respectively by job
-identification codes, and respectively prescribing conbinations of desired

| ayout identification code or codes and desired process identification code
or codes selected fromthe plurality oé | ayout identification codes and the
plurality of process identification co ds and arrangi ng the sel ected | ayout
identification code or codes and the sel ected process identification code
or codes in28j nEhsemm@q&dtfesme@twmﬂsnwaajreblbedépemt@riag@ wiefdce; and

pl aci ng wor wor k ce boat_.in yout out ) rescrl bed
by the | ayoﬁgag g?"a ?)Y%‘b gré“%‘ﬁbcf’;? gﬂlgg t%é%’?g eésrﬁer ed
fromthe oupsogeam 31¥si Gké@ﬁlﬂ@cﬂng t he workpi ece boat into the processing
vessel, and subjetlngthewo eces | e rkpece_boat,to a thermal
process or processads prwe%vceﬁsbgcfp % f)&%%%%g\e,\%rtéjgsaﬁfﬁeﬁ?c%ﬁ X Speci fi ed
by the job iecdpffedenti 1apdubg t he ]Ob i dentification code.
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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.
35 As apparent from the foregoing description, the thermal
processing system and the thermal processing method of the

present invention have the following effects.
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or programs sequentially in the time sequence of execution
prescribed by the job recipe. Thus, various combinations of
10 the layout program or programs and the process program or
programs can be selected simply by entering the job
identification code and hence the possibility of wrong jog
entering operations can be reduced.
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identification codes and respectively prescribing different
layouts;

a process program storage device storing a plurality
of process programs respectively for processing theworkpieces
by different thermal processes, respectively identified by
process identification codes and respectively prescribing
different procésses of different process conditions;

a job recipe storage device storing a plurality of job
recipes identified respectively by job identification codes,
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
identification codes and arranging the selected layout
identification code or codes and the selected process
identification code or codes in time sequence of execution;
and

a control unit for executing a control operation to
execute the layout programor 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 system according to claim
1, wherein

the job recipes stored in the job recipe storage device
include those having one or a plurality of process
identification codes.

3. The thermal processing system according to claim
1, wherein
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include those having one or a plurality of layout
identification codes.

4, The thermal processing system according to claim
1, wherein

the processing vessel is a vertical processing vessel
having an open lower end.

5. The thermal processing system according to claim
1, wherein

the job identification code is entered into the control
unit through an input device.

6. A thermal processing method of processing
workpieces held on a workpiece boat by a thermal process in
aprocessingvessel, saidthermal processingmethodcomprising
the steps of:

storing a plurality of layout programs for placing the
workpieces in the workpiece boat in different layouts,
respectively prescribing different layouts of workpieces on
the workpiece boat and identified respectively by layout
identification codes in a layout program storage device;

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 codes
in a process program storage device;

storing a plurality of job recipes 1identified
respectively by job identification codes, 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 identification codes and
arranging the selected layout 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 layout program or programs
specified by a job recipe code entered from the outside,
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