; @38WWKXZ6T<9 SPECI FI CATION 5 TECHNI CAL FI ELD The present invention
relates to a control systemand a control nethod for processing apparat
that treat objects such as seniconductor wafers, nore particu:ﬂ ﬂ@ m“wlﬂmﬂ
control systemand a control nmethod capalll e of unified manage

processing 1 o apparatuses. BACKGROUND THE | NVENTI ON Sem conductorse*
processi ng apparatuses are used for performvarious kind of treatnents,
such as a filmdeposition on a surfSRECIFICATIONseni conduct or

dopant diffusion. Processing apparatuses of a stand-al one typ\ﬁwmmmmm“““‘l
primary used. In a factory equipped with plural processing apparat Uggg«of
the stand-al one type, the procePROCESPINGISMSTEM € | ndependent |y

controll ed based on a control program and control data stored in each
processi ng apparatus. The 20 nai ntenance of the processing apparatuses is

carried ogt one by one. A control MiEALGDIENEEted to pI ural processi ng
appar at uses through a network to contr t he apparatuses i s known ,
D e e aP iy DEAS Sl Satomrerites ReA Henual Sy elemoand 2 soeliol "
Therefore, eaRBtHIMOCRITS pracaBBingat dsparatlisde Biatvi giest Wobfecks 2§u@ﬁ”tés)| ler
havi ng a hi gh conpu resultln ncrease in a cost of

tin

appar at us. Irﬁe&@!&PWB %rtwg?%réntmer%ﬁarglp@a{  stonid Gt oBY$eBt rﬁg
apparat us i s ddntfstefhefhod CEapab|6 abf m.m@nmmggéml bf galitat, p?@dés‘%i@'on)-
Such mai nt enance rrust be done separately for each apparatus, and thus is

ti me- condfm r&PPajB UYSESCLOSURE OF THE | NVENTI ON The present invention has
been nade in view of the aforementioned circunmstances, and therefore the
obj ect of the present inventjg pr ocessi ng appar at uses
effectively. 35 The second Eh&E ¥ on |s to lighten
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various kind of treatments, such as a film deposition on a surface of a

15 semiconductor wafer and a dopant diffusion. Processing apparatuses
of a stand-alone type have been primary used. In a factory equipped
with plural processing apparatuses of the stand-alone type, the
processing apparatuses are independently controlled based on a control
program and control data stored in each processing apparatus. The

20 maintenance of the processing apparatuses is carried out one by one.

A control computer connected to plural processing apparatuses
through a network to control the apparatuses is known. However, the
computer merely gives instructions to the processing apparatuses.

Therefore, each processing apparatus must be provided with a

25 controller having a high computing power, resulting in increase in a cost
of each apparatus. In addition, the controller of the semiconductor
processing apparatus is in need of periodical maintenance (specifically,
calibration). Such maintenance must be done separately for each
apparatus, and thus is time-consuming.

30

DISCLOSURE OF THE INVENTION

The present invention has been made in view of the
aforementioned circumstances, and therefore the object of the present
invention is to control plural processing apparatuses effectively.

35 The second object of the present invention is to lighten the load
of control means of each processing apparatus to simplify the structure



2 of the control neans, thereby to reduce overall cost for naking and
operating the processing systemincluding plural processing apparatuses. In
‘order to attain the objectives, according to the present 5 invention, a
part of conputing functions, which is possessed by the control neans of the
conventional processing apparatus and needs a high conmputing power, is
assigned to the control conputer arranged separately fromthe processing
appar at uses, of Hdaeebgmtrbghneamusj therebgpatis redueaciverabicessti foy agkingitared 1 o
Accordlngly, t he eseﬁﬁblnventlon pr es a,

[,0Cessi stem i ncl udi ng:
2 plural ity PSR e Shobs YAl nRIGIRD: A or BrodeRRY oy
treating an cppacatuseenory neans for storing control data for controlling
t he treat nent nean ntr ns f.or controlling the treatnent ans
hecor i g o the edn Phe 0% el B ket RorpRingota ol rERenl
t het pr locgstSI n@v@ﬁ&ﬂ} ,agupart aﬂctoan#ammgi funcﬁ@mrsmhwm@h dsdpdesessddudynthe he
contro at a e pr n ratuses throu nmuni cat i
ot um +he conba! aneaRs siie, DoV BBRGReD sty HPraARE BN foeRs &
control dat a Hijg E)uﬂhg E@weacts @fsstdmdplt@qaéscamrapmneamsﬁ%rmm on a
result of a treatrren of t h, of the essing

t
appar at uses iSSPF A&l iframg t ﬁé’reﬁﬁﬁﬁ‘%‘g(r:ap %ra ormquéqyeﬁnglt%ﬁro % he

control neansprPbasRph o@ésgm appaestesi ng apparatuses is configured to
receive the control datg ﬁ |Brated b the calibration nmeans of the

conput er 1Phr ough t ¥ PRIESEA H%‘ﬁﬁrmﬂ” B %'i,,aeerqc&sgqg gystRan
cal i brat ed anélru@llingiaé @lur@mt;h@ @g:ﬂysx ﬁaraanglem@fshq%muﬁ@trré@rtm@hm a
|

treat nent accordin e cal [ at ed con dat | n .one fe reg
af a

enbodi nent trﬂeaeégﬁmr@@t'm@n %mﬁrpowemar\so rsﬁtBF'Pagc%Fﬂ'

cor r espondi NGIArRGd the ttreatn@@rﬁtt h@ar@atamoB@oﬁtr@! eHears tfHE cORIrRIIN ngs of

each of the proceSS| nraﬁ Egaratu H &c‘ uter is confjgured to

perform a pr d& ans aacP 'letﬁd PWé)"ﬁr I‘gg? E 2 sYNPUIRS Yrangrd

processi g a%a’#btéﬂ?s frohe wﬁ@cq@messm@l udbparatiSest eand of adasted evé ng

the control data for said one the p HF‘OC%SI n gg ar at uses stored in the
e

menory means SAMEWRIcHEp Hata; '@U‘é'é‘lgl 8t icRpt rVEDedN@ o RIPEASSHG a

based on a r egpidrafises ﬂir@@:@ﬁ%ﬁonﬁﬂ%@ni&tﬁﬁt nefiier 1Re ddmpaict mamcmﬁ%t he
processi ng apparatuses; storin cal i br ted ontro I;iilata int

menory neans Qﬁ"qrﬁBOEdﬂﬁﬁf‘\%rfor gﬁﬂb’é?ém cretrebdats reeo'&fé‘ﬁ N8I e3h eS’fto
sai d one of tg F@@@@ﬁm@ga@maf@essaaséar@m@ idiQItC oMBINf ettt G dhem

the 5 calor QSQ?éa”Bééormaﬂiwee@é@%» BRSPS HES D FBRB 1R $98+ e
further incluggmpatgreasuring apparat us adapt ed to rreasure a result of a
BSNAC I St d P Fsa a8 sontel sigATa o cgaeh of the O €
comuni cat i on ftﬁiélsﬂm M&W&@luédbe lfse%@hhggfed hs trl‘e%%‘i\r@nﬂwé Scaritpalt tdea i nt o
the computer tglﬁborlé gy fhe ca lltg:r%hbgnmrrggns of the computer through the
25 communication medium, configured to store the calibrated control data in
the memory means, and configured to perform a treatment according to
the calibrated control data.
In one preferred embodiment, the computer includes memory
means for storing control data corresponding to each of the control data
30 stored in the memory means of each of the processing apparatuses; and
the computer is configured to perform a procedure, when calibrating the
control data for one of the processing apparatuses, the procedure
including the steps of:. retrieving the control data for said one of the
processing apparatuses stored in the memory means of the computer;
35 calibrating the retrieved control data based on a result of a process of
the object performed by said one of the processing apparatuses; storing



In one preferred enbodi nent, the treatnent neans of each of the processing
appar atuses i ncludes a heating furnace adapted to heat the object contained
‘therein, and a plurality of thermal sensors arranged at 15 the heating
furnace; the control data includes a nod for estimating tenperature of

t he object based on outputs of the thermal sensors, and a recipe defining
change in tenperature of the object during the treatnent; the nenory neans
of each of t kise watibesteidngortppladata freshé smemoky gneads taf thicocemiputenaiel and

t he recipe; and the ontr ach of the. 2 o pr Si ng_ appar at uses
is confi gure&ef‘g”&t faCa!! Lﬁ?eﬁﬁ@&&f ‘S%taoftot ﬁ@'cﬁtﬂr&tgfcﬁﬁ?hgg‘?ﬁ;f?
furnace base@pparatusesutimsuyhofthehedneiumbdatiornsmediuny, L@m@grﬁah@ngmtr@
stored in the nenory neans,, and confl utll?ed to control the heatlﬁge rnace

based on the ”e%mp%tréﬁaf‘@nﬁferséiq.uoé’% St pfqpees(sg?ﬁ)eapﬂqgaps&s £ ®ct is

coi nci de wi t afibtepedatgur € defined 25 by the recipe stored in the nenory
nmeans. | n one preferred enbadi nent, th er I S confrgured t(%uperforma

procedure, when callfbPaei REET ?H@dn&%tl’o;merﬁné Bf PIORESSIRG c2XSIRE her

appar at uses, .haedesoeemréeﬁsurrr@ Wpaatuie stiaphed ofc rﬁsaamwaar@ggrtpef fapr
calibrating the nodel to said one of the processing 3 arat uses; nmaki ng

sai d one of ttFﬁaatm%Eeﬁﬂfﬁ&“&Hpa’ryattﬂ%eEr%sﬁmn%Pﬁqféﬁ-isrrem ofOMRLt&IbjiBCt
according to %;ﬁ. LPEH R éahnﬁﬂrrweaaa@gmﬁthetﬁmféas@m@ ﬁFbaFHtQE'tﬁgoﬂér?

nodel by the rati on neans based on a result of reat ment of
obj ect. LR orfBepresnyRigatingomadium; Whér%ﬁhﬁefeﬁ@t chnfh?;utrr@Gt“?QﬁtSSS

correct the %?ﬁite&%ﬂ%@kh@%&nﬁa@?l{h%@ﬁtna‘caﬂnﬂmreaﬂroﬁ oA ure of the

obj ect during e treatment bein preferred

embodi nent, each oflniane BM@E@@Q@B%W% d&%&reaémeahmw%ef each ehthe
notificati O”JSrE)c@sﬁ?r%%ﬁSér%'fhéés § u&é@%t H§£'ﬁn ffurtrra%eogdj dt fb hB&t the

conput er ; he coiputer I s configured to c treat nents
perfornmed by @Rieat epntaired theeir; ﬁ@ 3 pppati gfs&rwataiosanswtafrarmae at

not i 1 calion.yianAoafh | i ck:! her Aohltoh et "RCARIBY ol ldich B GufdyAg e

when a dési gnated nunber of treatments has een eac
processi ng apgararatye efftherobjast based pnAutertsee tﬂ"ﬁeth@m‘ﬁl‘ éﬁnﬁfaﬁsa andr@ one

preferred enmbegd t @feabflﬁwé‘éﬁ ekt YuUPRthe Peafnsémtest i ng
the conputer to %@G gpﬁc%ﬁfﬁoﬁsgﬁg t he rrjput er incl udesarreans for

per forni ng t Heedmemeyoreassmf each 9&5&9@0@@5@9 eppasatuses ds canfiguped t he
processing aptrbaét%rél%he%ﬁédé%n&@ﬁé"ré@rp@ 'ZpAUHe 8bntrHEmend oF O5&@5of e L O

the processing apparatus; processi ng apparatus includes nmeans for
recei vi ng% hepmc?ﬁtngoﬁpl??f@t%%'515°’pfﬂ9}¢r@§'s§°n§5t§’éﬁte thetemreragrpef &e and

for oper at i ngopRepifll ite Kedify fRde Madel® chlifle PEARRES! BIO thUther s ved.

In one preferred enbodi nent, each processi ng apparatuses I ncl udes
measuri ng neaf@NIYE HSING; th@ rﬁoidélsﬁtlof 961‘” the malraenmeans; ARddgniigured

perfornmed by ﬁf"%BnﬂBl tuhr@ HE RS flrRacanpaded %ﬁeﬂwe %sﬁrrfd]éd"t’@ﬁﬁ%r@t&er@ém t
of a measurenent by nmeasur | n%?rreans I's capabl e, of bei ng sent from each

of the procesma’idhapﬁﬁ}%ﬁ%g af dherrbieehisrUnCids wilg 1@ tafep i retinedn
medi um BR EFW@@%B&%@E [H—{lﬁeDRéWdﬁﬁggnfl g. 1 is a diagramshowi ng a

structure of a processin fstem in g enbodi ment of the present
i nventi on: in o e preferred embo iment, the computer is’ confi gured to

perform a procedure, when calibrating the model for one of the
processing apparatuses, the procedure including the steps of: sending a
recipe for calibrating the model to said one of the processing
30 apparatuses; making said one of the processing apparatuses perform a
treatment of the object according to the recipe for calibrating the model,
and calibrating the model by the calibration means based on a result of
the treatment of the object.
In one preferred embodiment, the computer is configured to
35 correct the model based on a measurement of an actual temperature of
the object during the treatment being performed.



Fig* 2 is a drawing show ng an exanple of a structure of a CVD apparat us
shown in Fig. 1; Fig. 3 is a drawing show ng an arrangenent of zones in a 3
‘o reaction tube; Fig. 4 is a block diagram showi ng an exanple of a
structure of a controller shown in Fig. 2 Fig. 5 shows exanples of
tenperature recipes; Fig. 6 is a block diagram show ng an exanple of a
structure of a 35 control conputer shown in Fig. 1; Fig. 7 is a table

showi ng an exanpl elnf acneraprgfaresd texhbedimerdt, steaobd iof aheappmcmssngB
(dat abase) of chart ,show alihration oce es at
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expl aining a reC|
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\(,:\ﬁnt L ol 09rrplatpﬁeramesm@mgomatmom%mmwm raref clzmﬁnigurebll torbalfbrhfeemdre nt 4
Flo. 13 ShowdORHY KA gty S arfesioadiah ey bes b Raiemeings ok
PERFERRED EMBdahMpgéHordd O@FSéam & themptodssdingi Bpphfatlisss PaReENast
I nvention w || Be 15 d crlbed &ow As shown in Fig. 1, the processing

system1 is £abiprAtihe %?OW%IC (& ng system and is conposed of a

plurality of procesﬁlageap@“éﬁ*eus%ﬁ‘»n&d.metﬁtalthéuah%éss( d Q(Sp
apparatuses (5~ to 5~), a control conputer 7. and a network (LAN) 9 adapt ed

to intertBnndeeanydee rﬁﬂHﬁS%&HhetWPuw o Wﬁf%m AcHBGIPRRERSSIGethe o
processi ng sysphfplited indlGHas heshndfer pférr&*nﬁneuhbcaaw mbcéséiﬁ@lﬁ%%@ﬁﬁ

devi ce manuf acturl n f act oré %—iowever contr ol

nma
e o oa "t n 18 d sediastasoniad omh i orpasssing amnarat%g gL far $ARding 2

processi ng apgaqRt Hﬁ‘iﬁe3dbf§33dr‘ﬁéés§1hgr&$ tﬂé"’g%@a Oépp@f@tlﬁ:@hémicﬁie Vapor
Deposi tion) apparat.uses ura

oxi dati on appdPS8%ieg qrpAraiys mﬁfe%m%suf,o&recelvmg the result o% me data
15 processing sent from the computer, and for operating according to the

result of the data processing thus received.

In one preferred embodiment, each of the processing
apparatuses includes measuring means for measuring a result of a
treatment of the object performed by each of the processing apparatuses,

20 and wherein a result of a measurement by the measuring means is
capable of being sent from each of the processing apparatuses to the
computer through the communication medium.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a diagram showing a structure of a processing system in
one embodiment of the present invention;
Fig. 2 is a drawing showing an example of a structure of a CVD
apparatus shown in Fig. 1;
Fig. 3 is a drawing showing an arrangement of zones in a
30 reaction tube;
Fig. 4 is a block diagram showing an example of a structure of a
controller shown in Fig. 2;
Fig. 5 shows examples of temperature recipes;
Fig. 6 is a block diagram showing an example of a structure of a
35 control computer shown in Fig. 1;
Fig. 7 is a table showing an example of a management table



nunbers (i) of diffusion apparatuses (33~ to 33i). Each index of the
reference nuneral s indicates the apparatus nunber. Each of the CVD
‘apparatuses 31 (31 ~to 31 ~) has substantially the same structure, and
accommodat es objects to be treated, suchgas 3 o sem conductor wafers, to
performa filmformng treatnment on the objects by CVD. Each of the

oxi dati on apparatuses 32 (32~ to 32n) has substantially the sane structure,
and oxi di zesstovsd #t anaamrarahis-Dite(ddipbase) afEiy. & seni conductor wafers.
Each of the diffusiLon apparatuses 33 (33~ _{. 3i taptjally.the
sane structure, an 'QSSQdEfPUEQ%ﬁ(%%\@@ icﬁ{ﬂgﬁ H%?vsﬁ?cgwé%eggdb?a@“ reas
of the obj ecgsttipgCdf the rocessindugistemyaf ers. Each of the neasuring
apparatuses 5 (5~ éo 59[~é 6 geasur[ss various nurrﬁ i@(jal val Ues o
representing the rB<u%$ $ENAHJOF PXRIGIRING 3MdRL ¢8 F {ON RIGFEAURe

thi ckness; of a fil md oromeda @Raktiier eRprihingad dedipe cadbeativn ptdceriuvs; a
certain elenment included in the diffusion,area. The structure of the CVD
apparatus 31 will Bt ddsehoweMeaIHINg Peints BR&WAE i g. 2. The CWD

apparatus 31 is of gy bepGh 4 YpRrt TdreeiMaimingas rosedire perfodeedaby aaet i on
t ube 302 of a doubl e-tube structure having_an. .inner tube .302af and an .outer
lification &

t ube 302b. Acenkal sPMpster In SRS FURPISLLH T treatment; i on
tube 302. 1 nyHién r@?é&@ébiﬁg'@pé’é}atus?‘du@éut@fwhéﬂrit%ﬁplleees Wbhrepitmens, of 1
r

o0 sem conductor wafers W(i.e., objects to be treated) are horizontally
nmount ed bh a@fdf er boat 323 while being vertically spaced at intervals. The

waf er boat 323 is ¢y PEhawsHhoIREr bPErh &f theasrocessingt systefube 325.
Five heaters 331- Sgg‘l are arranged at gi fferent vertical ngos}ﬁni ons 15 around

the reaction tube 302. Power controllers 336-340 supply electric power to

the heaters 331-335, [#SPERIPYRIM.OF PERFERREDIEVMBOHRMENIS!- 335
ion tube 3027, the nan |

separately. The reaction tube ) e heaters 331-335

. e nanlfold 321 and the h
constitute a heati AgPranassing syateghdvicsardingto he presentnyertion Wik bsoo i s

di vi ded § Bt 0 JdskRpBANESICAACTAS MHARRIRIERY 10tRAGHodessingab ptefdl- I35 A
shown in Fig. 2, the manifold 321 has three gas S%I ||?es 341, 342 and
343 for supplSgmigonddelori PrOSesag sxatert.uBed3i £0 Q%}.SE§ gBsRerality e@fir sor

gases) for fisdrﬂ’cé%i 'rwppa%ame%ssﬂbmbphgﬁideaggj) SfeRisaringNgbparatwgsn, and
a carrier gas are supplied to the gas supply 2 tUbi‘Z 34& p§42 ‘%ana 343,
thr ough mass (61 d@ Spnta congiol qaimeyltesad, anesa Retwaks (LABY S adanley. foa,
exhaust pi pe iﬁ?%rcbﬁné&nfﬂﬁéé@%hﬁ bhenhMBtHero! din32l thpicatli smbathest, gares in
the reaction tube 302 through a@%aﬁgge_tween tggplggg,er the 302a apd.t he

outer tuBé 30FPCETHAJeRYHER ipipeated iNsacHhd Ng at PaSBIHe %®hr ough

a pressure r "&%Uié‘éinﬁ‘&uﬁgcwﬂﬁg feloryet HowbVér, thecthtros eBaipUier 7 may be
(thernmocoupl es) Sinl-Sin5 are vertically al |%20ed or@ an i nner surface of the
i nner tube 30pataliesdn a separate $pAs8 frasnhe &actory BUldiNgr ed with a quartz

pi pe (not shown) inEgéRies the prR¢eBIng Bbphldtase9B anelnabs Qilurdl hivebers er s
W The thermal sensors 35 Sinl-Sins e respectively arr in_t five
zones shown i FPlygCVD (ﬁ%%“'@ﬁbf)@ﬁlor ﬁ@%@g%@tpf@s%‘&?%sggﬂ?gérBchﬁ)y
al i gned o anp|yral numbers (m) of oxidation apparatuses (321 to 32m), and plural
numbers (i) of diffusion apparatuses (331 to 33;). Each index of the
reference numerals indicates the apparatus number.
Each of the CVD apparatuses 31 (31 to 31,) has substantially
the same structure, and accommodates objects to be treated, such as
30 semiconductor wafers, to perform a film-forming treatment on the objects
by CVD. Each of the oxidation apparatuses 32 (324 to 32p,) has
substantially the same structure, and oxidizes surface areas of the
objects such as semiconductor wafers. Each of the diffusion
apparatuses 33 (33 to 33)) has substantially the same structure, and
35 diffuses (dopes) impurities into the surface areas of the objects such as
semiconductor wafers. Each of the measuring apparatuses 5 (5; to 5)




out ér surface of the outer tube 302b. The thermal sensors Sout1l-SoutS are
al so respectively arranged in the five zones shown in Fig. 3. The CVWD
‘apparatus 31 has a controller 400 for controlling process paraneters, such
as tenperature of process atnosphere, 5 pressure and gas flowrate in the
reaction tube 302. The controller 400 receives output signals of the
thermal sensors Sinl-Sin5 and Sout 1-SoutS, and outputs control signals to
t he power comeaduressvafbéu8dAuolericat Velaesr se(@@seftifg thee m@settsupé the
regul ating unpit 328 and the. mass flow controll 44- 346.. lo.Details of
the structur Er esfmeRL OEg?,? pﬁ’q"cgr e'@OOBW ﬁn&gbes&egfgs if@BfPaW‘gH PLiS éﬁ@gt 0
Fig. 4. The epadtthel dacetdtiomcdfual esrtaircel@ment inelidednindhé, diffusiomaneasect i on
412, an |10 port 413, ap cpntro anel, 414 and a yni cation.secti.on 415.
The nenory secti on]ri‘fzsf}gcﬁgﬁs?gi ffijﬁ @Byaapwsagﬁw be rderagiiPag Wity v
or a di skgnepgfereddé ttooFid. e |Th@-CWDeaﬂpathsS$13ti%Ctﬁ 4 I5atchctypdes Therodel
st orage secti 412a, regipe stqrage section 412 program st o e
section 412C,C({aad?9pﬁfﬁatk'sagéa”@_Ea.esTﬂer%ﬁéqn éﬂéﬁa&gasé’a‘:tgoﬁoﬁﬁgﬁ{%res a
\Arrg_delh (a mat ][sﬁmlwrgm?awggeén irﬁhéﬁt ﬂllb(e_o?,@% ,ariﬂilJéh:dilttéi;Enfbhe)Bt@QbTUmCEumnén f

ich is configured to, i, e (i.e., calcula e eratures o
the wafers W@@Edm%'fpfﬁgiiéggﬁﬂwdzwey W&s@@cgﬂntt!‘l@eéﬁzut signal s
(i.e., neasured tenpehet rfdlorotubd@adies mat ofensoesalipld, $605pRites of
Sout 1-Sout S, and the instruction, val ues, sent to, the go r controll ?%lfy

t he

| t
336- 340 0. e Semigengustosswatirschdhi.ngbieste tecbpi e r & 1280

power cont r olh&listedPord B wier boat bﬁshﬂﬁﬂéf‘rﬁiﬁé%?@éélg/ apacdds atlistervals.
configured tqQ determ pe electric to g(é&s%ggl i e
[

I ower to the heate
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Such a nodel 35 disclosed in, for exanple, the U S. Patent No. 5,517,594,

and can be used herein. 30 The_recipe storage section 412b stores process
reci pes defining t fd¥%ehafters g8é are (ﬂ"qﬂggch%ﬁif?%rﬁp ye{)thEﬁ}{pSI lons

filmforgisng JrbaAHTRG S réditio TBBebB02ACH Poraipatliess 3336.Ea0h SUpPHESS
reci pe includes a tenperature recipe which defines a desi rt?g{ﬁbe erature

change to whi®lactisePQweetasths heaisss 33dce33.d@spectvdlyeta eon St BHEF%Ht ur e

recipes 35 cain@36x§EEaratslyby TheNRRICHOW Ridd BB2C Hi¢/ @harifolah®N dridl theds.

5(a) to 5(c). In a conventional_ processing apparatus of a batch type, a
single 8 twmRlpEs &*«3é-3%-‘%iCQQSKIBthr%ﬂa&aaagffg%)%ﬁq- the S«Dé’ﬁ’\@?én\cﬁﬁg-l-éwé'\‘/%r in

thi s enmbodi meRlactiBhavb8USDY i€ aR/ided HidfiVe FBAESldHch E6FLHSENEING B GACH ed

for every zone shown in Fig. 3, so that the treatnment achieves in-plane
uni form 2P i Mealeh33drédSwand uniformity between the wafers W 5 Fig. 5(a)

shows an exanpl e of A§ ReoWRREFRY. W, @hBaRbARCIIOE2 PRakothiée @ar Supply fpapes ng
treatnment while maintain ng %h terrge&ature of t_h? fers WCOBStSﬁ? Fig.
5(b) shows am%kamfi @1d 234 n%’éréi‘ PYING c93%e% JNte)etes Iy PRI PO%Ror mi ng
treatment whipgyddeegads Gd?écursb?@é%é@} foreril af-forfingod eats a¥\dichigrosiiame, Shows
an exanple of a lo tenperature recipe for perform ng aq)éll$formn

Lreat ment whi @@MQNIS) AGSNECOBADERYIA FRITIAT 99k SUmPUPRIGH 19 e GESHARY t hat
the fil mior nypast 348t BBN and 348! tirotigh Mass glowrcohBbNerA(MIPE) BAdp s, ur e
of the wafer Wconstant in accor daRce V\hth t he reg%_?e. shown Iqulrzlntg Séa),
the filmfornfRY efBatiPSRECHEIYar rARJCXRRUSHIAIRE a2h{ e\Fi FYNIIRE th
]E?rpe][ ature 1li51a(wi\‘told1@t26lﬂfdrr6is]§hléfgi(ﬁjg sléshlﬁ'\ e ?éaéﬁﬁd m@@owfmbugh?athhe
ilmformng treatnent i.s perforne ile lowerin e npecature o e
wafer Win acg8P W@ewtﬁﬁ IR {’@@l% %ﬁBﬂHRPﬁLﬁﬁgtubﬁﬁégt’t hﬁ]eiq 34t ni ng
process is capfgeed2pus cnnectdibtd envgsRiniifurp thivugreatrespare regulafing he
waf er W being hj rz%:] than that of the peripheral portion of the wafer W In

the 20 evdht HRHt &te | mformng treatment is performed while raising the
tenperature of the pafeethdimal 86AS6@ANERMMOCBUPIRS) T SHIPSINEhaS Vérticaly

cent e port1 oRIGRER hF @R dNGF RITRGS Shetha HATP', ke AO%ne BBRNpE@al
portion of thgsHabeBiNY-Sin5 is covered with a quartz pipe (not shown) in order to
prevent metallic contamination of the wafers W. The thermal sensors
35 Sin1-Sin5 are respectively arranged in the five zones shown in Fig. 3.
Five thermal sensors Sout1-Sout5 are vertically aligned on an



25 The program storage section 412c stores prograns such as an operation
control programfor the control section 411. The work area 412d functions
‘as a work area or the like of the control section 411. The 110 port 413
supplies signals nmeasured by the thernal ysensors Sinl-Sins and Sout 1- Sout S
to the control section 411, and 30 outputs control signals outputted by the
control section 411 to the power controllers 336-340, the nmass fl ow

control | ers Gutbrasfanedot the puiesdube 302pul athethenmal srdoretSout tHeowdnt r ol

panel 414 is_co C e . l~ 414 i ncl udes
a di splay se@f‘? %ﬁ%a'ﬁ?%%gﬁﬂ&%‘&r%{ﬁ“ﬁ%gﬂi%rf%ﬁ"e%@8&%3‘?%@"3@@? ovi ded by the
control section 41The3®\hdapparatus n81r hesi ansonfrotiae 4B&rfor ocohtsoltiogt r ol
Conmni cat eoPRHR S BER o, SET-B8asamiesdtay B oBldrEbso HeRPL8 L o 7
t hr Ough the pﬁér‘]ééhﬁeﬁmi gastfloo r&edhitlhe réattibatube 80 esTloe controfler 400 i n
accordance with.the gperation contr rogramstored in the prOgr am st or age
section 5 415%99'Yﬁ5ad§§@d' f?'@n@%oogfnéﬁ?, qbﬁ@“étn??ﬁ?orgecglrgﬁélf% ?Bﬁai nsg
_Outltout ;’f"" ueSout1Suts hezimal cralet@rnﬁ@reouﬁiiroll-és??élsamd Seait pewent Sonimollers
cor r espondi ndoBena Bimbpalas i ease o e branshiE reddaing it 328 ¥ oo
val ues to t henagydifidw domtesller§ 3ukde34ardel storage section 412a, and 1o _
“hterval Soor at a DgatsAt fia pirlEs S e RpfiEnerA00SulndResdisa R | T
ItRS: rgﬁts t?@eﬂé?égé?wtﬁg.oitl.l eTheimt ﬁaglértmmﬁm:%dﬂs a{ww@%;ﬁmgm&a ﬁo

a e estimated tenperatyre coingides e_val ye specifie t he
t enperat ure MRTNBY s%egH'@ﬂ‘ i4:12t RN rlééi B@rtswa add s‘é@l%fcgnpﬁﬁﬁﬁmfsaﬂ%a
gzzt gzIG segt itcﬁmrﬂﬂuﬂ\io@ti%ﬂ sﬁdiﬁiﬁ 4‘_ratruc_titogz t? t he {rass flow pontroljl ers

- an e pressure regul ating i . ontr ta
st oppi ng of the Sug%]%,m&mqrﬁes 'QEU‘}@;P %égupﬁ%arlgbg@ %Pﬁ'ﬂgagpgé@ursor
gases, Ppf§sSyiemory,t&ie ar gkt mendrybeniBt, teniikeo The AEROoYi Sgction 412
process reci

pe. 0 The I dation appar ses 32 and the diffusi
appar at uses 3@“'&'%8%? mpc%)f&_orfggr%ecgf%gbgﬁa,aagggm %}95%93 §Pﬁ’{'?%r4q?8'tane CVD
el at s 33 e e et it b e e e based on va
s st s erature o e waf ers ased on val.ue
meaaur ed by the  haMEMagEh SEGe AP s ¢ 27 S1OTRS B LasRld e DA aligl
te?]t ' {m-t ed 2'[5 Meder 4 ‘ﬁl@?—'t oRd &N, ?ngniidmbdei?nlail tft]l_’\@th"@‘\)% @Wﬂtehaitsuc@ﬁgmeuf ﬂoedl by
e tenperature recipe to performa,predetermn reat ment .. The, coptro
comput of 29" mbsligeaieatie- ratp st e i EnRirEas SE e Welarlpigde fothe
measur i ngt apg@ts buﬁ\a@nb&onafed Wdcp][ﬁﬁ Otﬁag roltppt océgrests, (5agh mlsaaured
managenent o e nunbe rups of . each 30 atus [
(fine-t uni ng)teBPYA rﬁﬁfié’l?,thﬁnt(lj‘eémﬁér’?@\ﬁépr%fsa'ﬁﬁgéwgc?%%%%ﬁq%%r &N a
structure of thBeirnsomictioh ¢altpst sent7tovthé phewde sontroddrav336-840 gi.encthd o
Fig. 6. The control conpu ' osed of a ctian

comuni cat i on'&Hes COHeF 0}1 {rlﬂ?'solp%lz%%?@gepl‘”@ﬁ s,.@,pliégr&ﬁ{enéﬁwegggp?ré”e%l, an
appar at uzsdat386:340( {Bthe heated 33e385)y averis @abs @onfigured to determine
electric power to be supplied to the heaters 331-335 so that each
estimated temperature coincide with a target value. Such a model is
disclosed in, for example, the U.S. Patent No. 5,517,594, and can be
used herein.
30 The recipe storage section 412b stores process recipes defining
treatment procedures for different sorts of the film-forming treatments
performed by each CVD apparatus 31. Each process recipe includes a
temperature recipe which defines a desired temperature change to which
the wafers W to be processed is subjected. The temperature recipes
35 can be expressed by temperature-time curves as shown in Figs. 5(a) to
5(c). In a conventional processing apparatus of a batch type, a single



10 The communi cation section 72 communi cates data between the processing
appar at uses 31-33 and the neasuring apparatuses 5 through the LAN 9. The
‘di spl ay section 73 shows various data relating to the control conputer 7 to
the user. The input section 74 inputs ingjructions 5 fromthe user and data
to the control section 71. The apparat us- 75 conprises, for exanple, a
hard di sk device) and stores managenent tables in which data for managi ng

the respecti wembmﬁelmnwﬁmrpaép@@ for aNehg wafdrsane reeweded.inFdiis

exanpl e, as shown ded in the managenent tabl e lo
For the Vb Sgubbdis Heviusly cherdippli LePerRturg d et eR Srfrmseparad
treatnents ( lfoﬁevetWQohétéﬁowwnﬁ)ﬁg 08, sbeaRAé IrathicHt Bshigbé$indolhe
apparatus is i l‘stalled gFerr(Kl f treatnents after the calibration of

the nodel (i Uniformiy iR pifermity tWﬁ@”ItBQtWQfﬁl’ﬁ W.ation of the
nodel ) ; the nodel (Hig e5(a? thGWQGan‘Jx%%BIEY&tﬂféﬁe’rﬁbérﬁﬁ.lr@pi?éél%fe“?ﬁr the

15 nunber of treatnents after the calibration of the recipe
nunber of trfarfRrAtiag & fikp-feraingseaimentowhile snaitaining trhﬁ:tﬁiﬁs’er&th@ pkci pe

(i.e., the rftﬁérware%w&bus@ Preﬁ.g (b %m\p@ At Rampfe bﬁw%mpé#éfur

t hi ckness (i.e., a desired I"ckne , and so on.
data in the FeREFeBAt peaﬁsnr@mgmcaud@@-f@rmm ctrﬁabreent:owhw jowerdag biha he

CVD 20 appar ?w e goge! i es of
the sane- speglé |ca?§l'|(gﬁso‘c Sbew %gl C rec?:qg co[n?(mnl ?Jsg?i Eﬁaﬁﬁﬁ’é‘%‘é’;
appar at u$és (terruoerawr@dm@mﬁ B%rsp@rfe@'eiqgeaffdm-éprmlnmtfeatmerrg Whﬂﬁé@@ng
per f o Ted_ by shBeRPaatiis Y e WafarsalR SHEQhE! @@éhpi}?atuméerfm&mrﬁngﬁc&

condition). e nmenory section 76 stores an operation program e

the control dJeeatmantis peafmn’fqmwhilerma@i%alamathe aeiﬁtumeh@f waber \é\éctl on
71. The contr ti;@n C dir (o] t#0l Figr o m red
in the nennryéasés?:%?tor{'q? P%)&{nﬁ]:@gg Qﬁé V\ﬂ&P% ps?'ggg{;spng @ EQ@Stgr]in?l
Especi al | y i filfmfosming deaateent is ﬁerrmf.aubwm@cmmavmg wotornstamperatuter  of
Lreatmenys pesi Qideitiy seRaResORRonalt MRPARASe Rt et M8 AL oRRRES

(correct s) t he nodel s an Ci par at us It's proper

oper ati on evdrgatment lmﬂﬁff@ﬂlﬁéjwdmiéﬂmlﬂﬂa eptﬁmmrmeaoﬂﬂﬁ wafereW iunber
of treatnent C I

| at er. Next, Sa e gﬁgégtvﬁohnttﬁ? réﬁgbbérrgc%vgrgg? ﬁf'e %ﬁﬁ)émw i Ot?@e'q@?';cr?%’gd

11 Wen each Igrwegduwgt wﬁbathgtt&mnﬁratws of g’lﬁes}QDtﬁj mrgpenafltrwr wafersWned,
br ocessi ng anpardcniBRet HiE (RACEERS pershal BbNch O thd JRICERL . i fe 1 Ne
appar at u€ds &vqmet@nﬁwé’dwwrw@m vﬁaﬁne@hss mom%ewhﬂgt raigingethe t he
difterences |ianidiralfrelat il WFIIP P BbYE RIS WARRAL TRRRS sABMN AT

differences in opera Bag envi ronnent s where resp ective ap aratus S are
used. Thus, thecfil ¢rénlnﬁdé¢atn@njs§@aéaadtqtgt vu&h the t@ﬂpemumpéthe

tenperature eééﬁtﬁﬁtp?di‘tneﬁ &ﬁiﬁl?] v&é’f@ 'Wdﬁéw@a}’cvp& thdr ‘?ﬁé’lnbfftﬁgnbértﬁné’r%ﬁ ual
waf er tenperature. en designi ng a process (trear a

basi ¢ reci pe Iél@fftiqlill‘?fgthﬁr\éafﬁfré/ﬁ{t steps (processes) to be perforrred by each
processi ng appar at i rg4 r nt
Peoult (B, 2P 20 oPn® RArBafii (I0RRd BoLfie 4122 SRires bragheins At BERATT !

and so on). TREIFSNCCERIEPBregrameiprythay C@Gﬁﬁ%rﬁeﬁtlpﬁ 4% .t hEhapparkatleRs of
the same dewﬂza@undi&frfsowh%&h@re%ﬁhbrm@ 8F{He c&ﬂﬁolg%;uow 1,ef | ect

differences in the structures and operation environnent the respective
appar at uses. Thus, WAenl/Ondobhd13 stippiesi sionaks regasuneg by theutbermlaé

manuf act ur ed ééﬁéarer shﬁwsrnsmandwg&ﬁ SedrPsnine %otn@*dr%fom%anaﬁ& ement
concentration which are ferent fromt esired ones erefore

shown in ¥ g. oetp%@ﬁntrﬁésmaé%gytmatesi/bvéhe Pqné"q| section & 1( foothecRewsr e)
the basic nod 6nt‘?‘8l¢er‘s@?@@30c RSP B6% SHALIRYS aJL‘}'ZIY?,JFG‘'a'nlairt?‘\te essure

(cust om zed) or each processi ng appar atuses 3,
esti mat ed waf e9gulatipe unitudd8 celicncildes cantral panel 414 is connected to the I/0

port 413. The control panel 414 includes a display section and an
operating section, displays images provided by the control section 411,

35 and gives instructions of the user to the control panel 411 through the I/O
port 413.




25 the actual wafer tenperature and that a desired treatnment result is

obt ai ned. The calibration of the CVD apparatuses 31 is descri bed by way of
‘exanple. As shown in Fig. 7, before calibration, the apparatus-ID of each
CVD apparatus 31 is registered in the apgaratus-DB 75 of the 30 control
conputer 7. The basic nodel and the basic recipe are also registered in the
apparatus-DB 75 as the nodel and the recipe for each CVD apparatus 31.
Then, the total nufFhercarhimunécatimmsectiard1sucdramurficatesadatarietwakenethet he

calibration he nmodel , a he hu [ tre frer
calibration &f\/[ﬁ I%oqaef@ﬁﬁ?sa?’g é@ﬁ t[hgnggnggl 89"@%&% :?hf%@?bﬁ'iﬁdw eg‘f or
C?I i Erati n? trlhe oorted| 's&:?tdmdlrl'rltm{k | pd'bfzestﬁr eoaméra:d:iirgiacaorégdr?:heomma' Eorf
of the contr conput.er esi gnat es e arat us- an e.sort o
Spparat us of T RABIEHCPRrRl Piderain tgfer OF Y ReBbidn: Setibe SEREM he
(7361| i :)rat ion gff2the Irﬁ@lgb.ecifi_a énlabcdmsgntlg ehé mbln?trlgﬁts{e_a:ﬁbh?m bb@i?@]@i.ltmtt Eart
retrieves a recipe, exclusively used for_.c ratin e el . fromthe
nmenory secti Hﬁ[uﬁé? EOQ sé@p %’PIT . SPREATS tﬁgﬁdgm olangec?‘?lbtﬁ?g‘iwssen@@dan
i nstruction figdtrgdtior vameshsertadethecpbwer abhrdllernyd38684Egige th@values
calibration to the CVD a atbatus 31 toq?.e cal i br tecl éﬁséﬁg ?%é)Z). The CVD
appar at us 31_093988089“']93&& 8 Pewer ’uprligd [ dhe eats B8R rARRNRS £ or
calibration frese VARIesOt thel moelepetaredin thBtnbasPstoragé sestiones 2d)and
received recipe for 1o calibration.i i.pe storage sectiaon 412b (step

) the reg | O
S113). THY p@stBIAtes 1oRdemPEFAIUe O the waten NN @aghedns ol pradetarminede: ¢ o
and pl aces t hign& #stefidlS Sitnatla se®BtantIlySRE) itiphe dhoddie TNE cumesl a4 Bl. The

control section 411 of the CVD appara makes .t he appar at us transfer
Che viaf et o WIGHFUSIEHBORPUPT SOAITOUSS S3RcI4hdn CRtilAbE SIRETIc BANEE JO pl ace

the wafer boghaBihe 85tinated eshpbRstuleicofitided Wil the valuLsPeRIREd Y tHee

instruction fromthe contyrol uter 7. Thereafter, the control section

co
411 nakes théemﬁ’ﬁzﬁ?wﬁé'eﬁ'@lefﬁpfﬁ N FEafSRPR St%PS@e%%O}'OQC‘&R‘ ing to the
reci pe fog calibratrHi cshRbPdettion 2417 S18bPGIVES AINSYECHGTS tOthd Irlsd Floap

S114). Specifically, th ontrol, 20 section 411 obtains he outputs of the
t her mal sensd-‘rog‘t@%iis 83%%4'% aggut € SY@SSUra e 'W%s‘%’?'tgqu)ﬂovﬁpﬂggrsent
to the res pefétaﬁmgogmerstswh@%ﬂ BleSsiFsly Bk0thel preRiufssr §Qs&s tidRiratddhef

tenperature of the wafer in each zone based on, t he nbd t he basi ¢ nodel

| (
is used for tthe Prea@irsen g@asesriresswier i cf@%ﬁ?'%i@ﬁeﬁo%djaﬂgt §0t AR

i nstruction VaddéedingtotPedrecessredipet he respective power controllers
336-340 so that the_ esti rg;\t ed wafer terTg)Eé;zlat ur.e. coi ?fci des with the

t enper at 8Pe speci f i € BYXIGHION BEPREAtHSH ARA dheodiffusith pPPREatESSs 33

section 411 ngisn IMFiGPPIratalSo DIRPbAtcHREDS. AGiATIRINE the CVB aSsdracud or
calibration sp as torﬂeetf\gorm a.filmfor

' t t e 30 WO t
filmformng $heBacR E’Gﬁﬁf'@?e@}’%?g}fnggléé?& tg‘égé'yHﬁDWbﬁggéfﬁq$5r?3411
sends the congdtitha® g esmpetatlms of ithatwarero Wt basedapl ehlue’ Meakieed

recel ves

not1 11 cat | on Bhd aaNPYnRLRSRSTS: ATHCa AR RoecReTtErR S 1nth (RCSHURRIRA ng
appar at uses SwafdreefpératursScdingidesr with i thecC henperatlrd r spédiiiod bakese t he
\r;\;_ocessed Wafteerrr?pevya lﬂjre r%fciptehfo ;%’r oﬁﬁpaa;r)?etdueier?’r%ingesdtt?gat%lér?t?’ sets the wafers
in the
The control computer 7 manages all the processing apparatuses
31-33 and all the measuring apparatuses 5, and performs control
processes, such as a management of the number of runs of each
30 apparatus, a renewal (fine-tuning) of the model, and a renewal of the
recipe.
An example of a structure of the control computer 7 will be
described with reference to Fig. 6. The control computer 7 is composed
of a control section 71, a communication section 72, a display section 73,
35 an input section 74, an apparatus database (DB) 75, and a memory

section 76.



13 respective zones in the neasuring apparatus 5 (step S118), designates
the apparatus-I1D of the CVD apparatus 31, and neasures the filmthickness
‘of the wafer W(step S119). The neasuri ng apparatuses 5 send the neasured
filmthickness with the apparatus-1D to jtdie control 5 conputer 7 (step
S119). The control section 71 of the control conputer 7 conpares the
nmeasured filmthickness sent fromthe neasuring apparatuses 5 wth the
target filmthicknEhe sdgmotuni¢ationd seetiomt72 semmnudicatesdatwbetwveen thef i ned

by the recipe for ' ' S ' ol
oletion 71 PBrdeHissit BBRarAiRes 31588 MR heTEashARL S Wbarklies S4FBIGHD,
appar at us- DBtheb LAN & e displspesadtional Byshaws tviaciomsadatacrelatingnto thekness
is smaller than, the target-fil.mthickn " - ] i.ar at ed
such that | of@ptro %@P&?%Et{)é%sﬁe tjﬁ%b'{/‘bpggg%é@%l @q&%éﬁ%{@ro nEand,
i 1;] t he nBﬁSUfrﬁg‘l lfhé mehfpgma td)?hé goptol Bg?hhom ﬁﬁ. t ﬁrge}]_ 15 filmthickness,
the current nodel s calibr.at st omi.zed) . suc t . te ture
is estimated by th %BBPFatPﬁ&?%i@JS\%W“Pﬁé’ qul%qrhp%{ﬁeég'tbg@tsgi%é%y t he
t_reﬁt mﬁnt peghar ][Qldre’scﬁmlagbggnt@tt fdtablﬁsciipe vslihn'@:h caiait@; i crgahagmgrrrmeeﬂ
with the target fi| mthickness, an e model is calibrat t he
di fference 2T@SREFIMSe PFPEQSSIRG c?%%rétt%%ﬁ/\égnem@' f%(%ﬁfgaﬁ%?‘}?ﬁé& a&? I so
;Qat t he ”Dﬁ%b(aﬁ?ﬂe,eééisigﬁtnmdﬁrF@Omdhe:dﬁta i?ellmneldaihuhg.mﬁhagemgablsect ihon
wites t cali ed nmo in.a colym for the r t he
appar at us® DB?QFSﬁ"ea eq&gar@ﬁ.@e@aﬁﬁllﬁrgi gGe rﬂmrap%'ﬁet@%qagbﬁﬁm%sgél to
bedci'il i b(rj at egrdzifreptSlRe) trT@et_owDr?allﬁmﬁgalb'ﬂStrsétmemsi pe;sformzdzaﬂeal fher at ed
nmodel and overwrites the in the el, storage, sectign st e
299 By repmerage morsi e he B or fFeeladRsoater k. el
conput er h7 griﬁ_e&ﬁ@&ep{i.é.,hméﬁdmaffatmmrﬁé dfter thedest gahbedionuofotie of
times, the basic pode

IS ned to reflect t characteristics of , 39 each
appar atus. Afffedel ermogﬁtl Z'a?-i» themede! "?"Hée'i}&? g i'BﬁF’?sapr?@F?@ﬁsl)re@"eoy
gsit ng t h:;ﬁrrvdﬁjtms?ﬂ ?Plfrébfrﬁ_ehts aher tr@b?ﬁlﬁﬂdtilwhatbﬂt m&B ;e_fblﬁpe{(ir.]e.hghdirfmﬁmmce
etween the actual, filmthickness, an e expected. fi i ckness bgcones
| ess than a &féb%ﬁté?%tﬁ&quéhﬁg?shﬁaﬂ%fﬁ'gp c)?(fﬁ ed%%‘i'@%?@a rﬁﬁ'r’?ﬁea'eo'f fre
cali Ibr at idon Fréerp#jduﬁﬁnﬂyfsltégdd irﬁm@(lafppaﬁétu_tsmeaqafgéirf?m tinickhiesh¢.emdel is
cormpl eted, and thep the calibration (custom zation)..of the recipe. i
started.  14e8e aﬂ'frbrtgtqk@ﬁsg}' eRe" S8ciPe Wﬁm a%“t?&cﬂ?%ega i th the
ref erence to fafagdMenthabRORIGRIdYS &f badle rmoder cbmmeomlytesed bidthieg@¥es t he

t to b | br aj.ed, d _.i nst ts t tart th | i brati th
oeipo, BA T ARRAaLISES (i) AaBesi6eoR! commmeH erd 8 B caPEA e s R 5"

Coln_t L ol Cgm(nth@rsaém?esml ifﬁ}atidg\&}t)[) ramté(UEsiwr%dee(EdBn_ mppdy ased byltheoCh® f
calibrated (ste .. The apparatus 31 recejves,t nst r rom
the control lagqselg (k@ep? S%L@FPODnTW@Sb%FESWq orcr?a?'ggt}gf'ln{r}geﬁlﬂﬁééfg oads
the wafers W;@éﬁ@rrﬁ@é%@&h&apﬁp’&ﬂa@]s@eaﬁ thbesame speciHicationsainder ¢he isaghear t

of the CvD 1 o aé) aratus 31. The CVD apparatus 31 transfers the wafers W
onto the con "Onfl

25 The memory section 76 stores an operation program, etc. of the
control section 71, and functions as a work area of the control section
71.
The control section 71 operates according to a control program
stored in the memory section 76, and manages the whole processing
30 system 1. Especially in this embodiment, the control section 71 counts
the number of treatments performed by each processing apparatus 31-33,
and calibrates (corrects) the models and recipes of each apparatus for its
proper operation every time when each apparatus has performed a
designated number of treatments. Details of the calibration process will
35 be described later.
Next, the operation of the processing system 1 will be described.



waf ér boat 323, and then places the wafer boat 323 on the heat insulation
tube 325. Then, the CVD apparatus 31 perforns a process according to the
Tecipe (at the first tine, the basic recipe is used) stored in the recipe
15 storage section 412b (step S213). Spegifically) the control section 411
obtains the outputs fromthe thermal sensors Sinl-Sins and Soutl-SoutS, and
the instruction values sent to the respective power controllers 336 to 340,
in order to esti naWheﬂneabbrnreceSsmg appdratusiaf the pyocessawd systeen Haared on

t he nodel . T e co sect.ion th he C n,val ues
Lot seni 1 Besiaad, dhecbeyt Mol i BRI PhSel B ol A BhE s
esti mat e%\/\ﬁf&ftﬁtr@rmem W@C@Sts_mﬂglajpﬁmﬁlﬁ'l 3t PﬁTherDmnm?uoaelsmerieklmdby t he
reci pe. en e nt r section e e arat us supp. S
accoPdl ng toCPHH“P@@ E)%%S QRPIIFIUIGS cﬂﬁ#‘g FAMR %%%m&%@g%ﬁgﬁf?%ﬁmen
the filmforgoeg hoeaefieot the diﬂméﬂt@@l ihs thep aii‘ZL'léJ) ,stmhmreOtbblwéerseltﬁei on
411 sends a notification of the. _conpl etion of i mfor tre %nt to
the comirol GppBiALREes pad dhecdifeTohass. i chraraling e Nt
notificationrggsedtid ap Qfatw@@iavéme@l rrémwanmm thﬁﬁddsﬁ@ nﬁ@c{@ltlsriﬂsetd? t he
char reat nen

processi ng appar at us 30 The on i
t akes the pr@é‘@é’ﬂ!@ﬁ/\éﬂ%rtge tgmpsnat Hﬁ?gt%u@ @@t@ofjﬁ M&¥e in
the neasuri "bAGHRFSHLICH tho a’r’dtdal Wbiéﬁte?ﬂr%rénﬂér atus-1D of the CVD
apparatus 31. Wafers W up . fromeach of tht five zones, and the
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appar at us 31 RTBCe$YNGoAPPratygnutiar des 1879 TRe &R &

of the contrqleAR{EM! §BsUIt! €69V aBrgéte fﬂﬁﬁsﬂﬂfﬁdwéé@ Uﬁlrﬂn@;u%llty, e%lérﬁ@nﬁam‘«‘
in the menory section 76 (st t he cont , %tlon

ep S219
cal i brates t if@nNceAtIREionaaad 6& Q"ﬁ gr}ﬁeB%WeE?Q}B? de mmomyt%ugh
the recipg ”Emeb&ppsa%me%t sfitrké/same Gé§i@'ﬁ f@?tﬂmbmhhg tﬁ@'éambrtﬂeétﬁ‘iérhr ation

procedure is perfaornmed in this e Irst, erage fllmthlckness

of the waf er #NW pfeRednab qutﬁﬁtt HEPQ"POEe%pos the’ %t&FQ,tHf nd 5 QEefation

tenper at ures sRREdrirhEktstof tﬁb're?sbécﬂvé)abpﬁffé!%eé EReS: WiYeh thepasiznedige t he
zones are corrected so that the avera ﬁness coincides with the
\Aﬁ\?f‘ﬂ”ﬂ‘?\“éuéﬁﬁér

target film tifi Hk?fés%xaqﬂdr agxHnig) ghe fhle Of i laYPf HPak nhAe %

smal | er than ddigpbAasaet af ithikhBE§KBRES .arl NeleRTeteTonteRTalion UwhisPesid | ed
by the recipes for all the zones is increased. On the other hand, when the

aver age £0l mcﬂﬁefwtcfk?f@s@el%e%%dg‘é‘?‘eﬁ han the target film thickness, the
process tenper at ur eTiseREdrd, & ayoWHeian@I BESvHeH tiee Iprbda@ssaﬁg@/stanl'p\wr ed.

Next, an avera fi]mthi ckne | cul ated, for ea I cked up
form each zon@St aAquJ }u?@e a‘B%%Ff f"éqpedyaf‘ﬁ ﬁ? V\gﬁ%'cf B?é)Bﬁcﬁr%one
{S co:rfeclt edth L{(é]ﬁtaltyhgcaméeaﬁ t¢ds1bm§d<)nem @ydhc:cdflsstrfehOpmdéssﬁﬁrga
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waf er W pi cke@%aﬁ §n(-§°zﬁ'}?gpt}‘§ @#Em Eercpf"f?g tt?l'g‘pPEﬁt&é? qq'”’ﬁa?ﬁlvﬁ' ess,
the process twq@mrmweqeﬁip@@ametémrmrtp@ desirddergatitenits résult éised.
On the other hand, when the average filmthickness is larger than the

target fil mtﬂb*@k’f‘%s, the process 25 tenperature specified by the recipe
for the zone is | owprg&alibration of the CVD apparatuses 31 is described by way of

example. As shown in Fig. 7, before calibration, the apparatus-ID of
each CVD apparatus 31 is registered in the apparatus-DB 75 of the

30 control computer 7. The basic model and the basic recipe are also
registered in the apparatus-DB 75 as the model and the recipe for each
CVD apparatus 31. Then, the total number of treatments, the number
of treatments after the calibration of the model, and the number of
treatments after the calibration of the recipe are set to be zero.

35 Next, the procedure for calibrating the model is described with
reference to Fig. 9. The operator of the control computer 7 designates
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ununi formty in the thickness of the filmformed on the wafer Win each
‘zones. As described above, with the apparatus structure shown in Fig. 2,
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the supply ofC apiboriessregaias thesinstrasten. arrcbth%mpeé'or icalipratianetppet
in Fig. 5(a), otrﬁ‘FoItggﬁiﬁab?%ﬁ”ﬁ RaI %Pﬁi‘arﬂl BsZ(H leeRRd GEEDR FHCh

that the gra ent o iné durin s‘ﬁ‘tzth process gases i s change
from zerbOtoqeé@aam%m/mmeec'pe.stcrfége«aﬁﬁq@@n (staP¥4.3)5(b), the

temperature recipe H0f pdiSodoRe charGe 6P eRfmBENobhS" (e RN of the

| ine during the supply 'of process ses iIs reci own in
Fig. 5(c), tmnassettperandipdacascithe Cfaﬁsettneoaoaeracglwagcsﬁqtt%t@atbacGVtDwat

th di ent

thg g'[ ﬁelreﬂané(?,p%r%ﬁﬁ]gﬁlgvgﬁe '%ﬁnak ﬁ]e;df?)i(hl m?or%@@?ﬁﬁtﬂgﬂ?é d§3JWH\?,(E: ed up

from one zondhesamaratmqurc&p) wafenseWV onta the wafge boat #3233 arwloth@n at

the cent %%ké’ﬁ {Ab é@ L€l jo %Xé'iﬂ 'v??fefi“ 6‘8 393 ?Hech@eﬁéﬂ“ﬁ{s‘i‘hat%ﬁt I on,
| m n an be achi

uni form ess eve Ive tenperature at
the peri pher dubpd32§,dn respemnse imthe mmrt.@tlnng‘rmn thﬁmf'ttMtCO\mmﬁet Re convex

filmis formed. To 4l aaf hghgorﬁmr&md @ﬂ‘?‘i‘nﬁl@éé f4d bgpafé’cﬁgﬁf‘erform

tenperature change rate shou e reversed e control
section 71 coaftr@atme@it (nmqeﬁshaegondm o the cegipedar ﬁéhbl%il%t%tloé%ld imtheve CvD

apparatus 31 fQ p;?él S a aéé‘éhonﬂlﬂzfﬁjr(%i% ??ﬁ) on &Yﬁl%'ﬁﬁs ch?roI

cali brated reci ecl pe storage ar or the Corres 'ré
appar at ug031 @cttqm%@p@bt@umim mﬁput§n9f dbadbermal (§&niS§F$atSéG1 aﬁp@ndo t he

CVD appar at Uss g . 8oBes Cahi Al RstuRAieR WaRibs) serlt) o ARR! Fdlipertih! pwdr 1 of

t he CVD apparatus reéceives 30 t librated recip overwrl tes the

same in the reentpellensc3frd4fein pmﬁrdngst(rgat@ptr@mpewuweepfame mafemyV
cal i bration of, EQEhr%iieDSaéﬁcl dtﬁum@tn&dérqgwe b%%lcbﬁfﬁic MEEE] fa?rmanmtsP al |

the CVD appar at Uges can ned to re aracteristics of each
appar at us. Af tige)t hd hei eentrelsaationt 4 bhtheys adjuste dhe pnetrydipn valyestterbed by

using thedeckps fAthdrasBEcte PB%eradntflidrr386-880 so at the estimated
wafer temperature coincides with the temperature specified by the recipe
for calibration. Then, the control section 411 makes the apparatus
supply gases according to the recipe for calibration so as to perform a
film-forming treatment.

30 When the film-forming treatment is completed (step S115), the
control section 411 sends the control computer 7 a notification of the
completion of the film-forming treatment (step S116). The control
computer 7 receives the notification and waits for receiving a measured
value from the measuring apparatuses 5 (step S117).

35 The person in charge of treatment takes the processed wafers W
out of the CVD apparatus 31 (step S118), sets the wafers W in the



After the difference between the filmthickness thus fornmed and the
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the conpl etion of the treatnen he control section 71 of the control
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S111 ), and sends an instructiagon for start,i n%hﬁ %bfa i bration of nodel
e

and al so sendbet palipratedemogel da) aneelumih feb [ cRRRAMGHS 1ar°<it 3to

be cal i brat edy dp%frﬁfhsSWTS &h8 sErREeme AR ?ddd%l?tortﬁéﬁlIVBSaﬁpﬁh?ah%
instruction and the recipe for calibration fromthe contral conputer 7, and

stores the rezl pe becalibratedaistem $123ne Thee CD sﬁ%@@%gétre&ﬁ'vﬁﬁg‘q step

S113). Then, dRrBfedf Afddd)briPBaeAiitestheosBneCinl tHY AicRIE| RS e Sedtion
filmformng treatnment according to the recipe for calibration stored in

the reci pe stbt2RSt8BR14H-412b (step S114). 15 Wien the filmforning

process is conpl et egy (&patingl e éﬁ@é%‘hbf&tl&?cﬁrb@éddﬁe% PENGe 2ontrol
notification of the corrpletlon of theﬁ[ﬁf m form n 8? gi\t nt to the control
0 v

conput er 7 (stXPPYErcY. amdeeacht ¢hothe @PpPara Meandesionaiad on,

and waits fornurﬂﬁél‘\é'f'ﬂ%é’s TRE PdspERItdel 9§ thried t@rafldtt tﬁ@%ﬁafaétgna@@@bﬂt uses
(step S117). 2 o The person in char &rsstgzah;g eat nent sets % e proc?ssed

waf ers W3t tﬂ%ch‘r@ﬁ’@f‘?% apitarathgs Fatieny sihgnaalirating igherfrimed | p of

the processi NGy JBRRY tHelModle! éaﬁbrtdﬂédbwﬁb'mﬂtcélﬂﬁhlhén' s neasured. The
measuri ng apparatuses 5 send the neasured fil mthickness and

t he
apparatus-1D to theAﬂﬁhttFQId'gSFﬁﬂﬁeelbeW?g'ﬂet pesagial film thlckness ‘and the
expected film thickness becomes less than a predetermmed value, and

after the designated number of calibration procedures are carried out,
35 the calibration of the model is completed, and then the calibration
(customization) of the recipe is started.



25 The control section 71 of the control conputer 7 receives the film

t hi ckness thus sent (step S120), and perforns the calibration of the nodel
(step S121 ). The control section 71 overwites the calibrated nodel in a
nodel area for the processing apparatus 3,in the managenent table in the
apparatus-DB 75, and sends the calibrat ed 30 nodel to the processing
apparatus 3 to be calibrated (step S122). The processing apparatus 3

recei ves the cal | bﬁ'abedalltlrdabnamfdtmeempetwm béte:lmmbednwttherelf@tw&estoorage

section 412a compl etion e,above cal i brati,on, e contr ol
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to the processi ng apparatus 3 to be calibrated 15 (step S211 ).

processi ng appeiiatigs tdbeedds ves the instruction fromthe control corrput er 7

(step S212), and tMa{prPehé TYB a%pia’réﬁisn?ﬂfpeﬁfé‘ﬁmrsdé Goéé’sst Q@cdrﬁﬁt f Y
calibration stored in the reci pe storage sect|0n4 S{t@f . 2 0 Upon
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of the coBpl afibiyePbetlién f4'1'26*{s@é;5”8’2313)r edpaificdly, tﬁ@ 2P0l %lecﬁeﬁwter 7

(step S214). The contr ol receives the notification,
for receivi ng?téa\%a@@r%'ﬁtﬁh'fs gguthe m%'l’ﬂaﬂW@nﬁeé%§|‘”1T§“&%|%‘ﬂa$9'é@ssgut%tep

S216). 25 Th%t‘i&ﬂ@ms&ﬂmcﬁbﬁr\iﬁu@é sbhe ﬂ@teﬁﬁdﬁlve Wéﬁ@ér‘ﬁ%l%rs@s‘@ﬁﬁsed
wafers Win measur i n gparat uses 5, and desi %nat es the apparatus-1D of

t he processi rﬁﬁcbtiﬂaﬁ?r@ﬁ%st aeathe éemﬁeratpéetqté g wvataq W inrgachezai®t i ng

appar at uses %éﬁw éh MBS Uinedef. i | NTRAY &dritesis s%’é‘ﬂohheﬂarpﬁﬁéﬁt Belj ddis t Fhé he
control conputer (ste 8218%@ The 30 wafers o0 be measured and t
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(1) calibr at@épér@ﬁ.t@%d SFﬁsefsoéc@bﬂdlﬁ@etoZﬂﬁ@&e%w dohals t&q:e?f/&hﬁ% film
[

t hi ckness of the wafer s equal to the target filmthickness; (2)
calibrates ed H‘ -frgipg treatment.

25 When the film-forming treatment is completed (step S214), the
control section 411 sends a notification of the completion of the
film-forming treatment to the control computer 7 (step S215). The
control computer 7 receives the notification and waits for receiving a
measurement results relating to the processing apparatus (step S216).

30 The person in charge of treatment takes the processed wafers W
out of the CVD apparatus 31, sets the same in the measuring
apparatuses 5, and inputs the apparatus-ID of the CVD apparatus 31.
Wafers W are picked up from each of the five zones, and the film
thickness is measured at a plurality of, e.g., nine locations for each wafer

35 W, as shown in Fig. 11. The measuring apparatuses 5 send the
measured film thickness with the inputted apparatus-ID of the CVD



20 f'or each zone such that the average filmthickness of a wafer Win each
zone is equal to the target filmthickness; and (3) calibrates each recipe
for each zone such that the filmthickness difference between the wafers W
is reduced and the filmthickness distrijguti on in each wafer Wis 5
narrowed (step S220). In this way, the control conputer 7 calibrates the
reci pe of the processing apparatus 3, overwites the sanme in the recipe
storage ar eaapparathe 3ddorthepmrdin gopnpietes Ji (sterS2483t us i n t he managenent

tabl e recorded in ak usS: vAS) | hRe to
the 1 o processi ngﬁ-ﬁgpg&ﬁ%sggé%ﬁgé )(%ﬁﬁgr g?@tgél( Esng}gﬁgéﬂz? ?éséii\ﬁégqhg
processi ng ape@Esared \daluecnd atoresethenlsamantine dtheemiepeoryndestion 66 ($tepsane
in the recip ra eqt | - - L: ve
cal i brat i on SEA&connel: Tibanta) Sereg i ceRuer Mo FotR Betd Banhe;
treat ments afdearsurdd vailie stapi 220, tAkkhdbgh doe pecipermakdoecalilbraiéd by
apparatus in_the_ nmanagenen abl ecor | th t s o.be
zero (Fig. 19!“’59'83” ho‘i\sb)eeg@llé\%'@ gg@?,’l@?lobh§r%§3';§n8959g’ﬁ8ﬁ] bl
perfornms a cefiglerhbadichertntrol of the plurality of processing apparatuses 3
by neans of the coptrol computer .¢. Thus. the n n f at uses
is 2 o significant Pifsgr%'?rﬁ"?&a%% f@'@n%‘éa&?s\ﬁ ?fhﬂ?%ggggﬁlwﬁ'g{éguﬁaqﬁ%emm
mﬁt hOdi _ QS thﬁ’e(ﬂw]lcét tﬁhesqmd I@HISVedgamkH ftb%ftieg’ip_ éra&?ed?wecﬁﬁeddgeﬂgﬂmuch as
the calibration of the el and. t aljbration of the rec askractures
of softwkfe 5‘ﬁ‘apﬁ§rWgaﬁ?{yeééﬁ'gﬁﬁgcg%gbﬁgz%'ﬂ)%sara&?ugoréeﬁt%# §§ maﬁrpﬁvlﬁf i ed.
I'n addition, a@gﬁag@ ftlheltlari:ane]ggr&digcidéscwitgbtm itgrge%ml‘ipn othickness. t Heor .
treatment can be proper erforned.and .a desire al i i ned.
The.present - IREHIPORTS! 5 2 FiAGRc SnikEssh i amaBb b dR RS et oo
rmngi 1; i cat i onshigRAe8PPiHe process _amgpecata'ré)?pecﬁwd byaténp: eacipes tfbela_blbthee |
enbodi ment, a treatnment is carri ut apd then a el Jis 30 i Qrate
based on the ZON&8t MntNFRRI[Y:. I—ﬁﬂe&é‘?,oﬁﬁr E‘?Qﬁpl%eﬂu aé?%%se ﬁﬁ ng
therno sepsorRickRBes PGS al@@er hahan n they tamyet! dited thickness) esipecproeessones,
and the tenperature of eact}.tﬁ\'/%fer maé/ .be |reﬁhlé% rreasurﬁqd and, recorded.
Then, the nod@MPREItUIE SPRCHIRLPLNQ LEGIRES Toha 2APeR 'SR enper at ur e
coi nci des wi th the Nepembuseagdsiimithitknesessi caltaldatdy fosieaght Waferodel . | n
the above enbpcfglkgg rt]Jtp’ fotrpneeg\nc):ﬁezlonaer,]dar%clq Fner ?ecr'nB%réat{J?e specified by the recipe
for each zone is corrected so that the average film thickness coincides
20 with the target film thickness. For example, when the average film
thickness of a wafer W picked up form one zone is smaller than the
target film thickness, the process temperature specified by the recipe for
the zone is increased. On the other hand, when the average film
thickness is larger than the target film thickness, the process
25 temperature specified by the recipe for the zone is lowered.
Third, the control section 71 corrects the recipe to reduce the
in-plane ununiformity in the thickness of the film formed on the wafer W
in each zones. As described above, with the apparatus structure shown
in Fig. 2, the temperature is higher at the peripheral portion of the wafer
30 W than at the center portion, when raising the temperature of the wafer
W. On the other hand, the temperature is lower at the peripheral
portion of the wafer W than at center portion, when lowering the
temperature of the wafer W. In general, when performing a film-forming
treatment, higher wafer temperature promotes the film-forming and thus
35 results in a thicker film, if the process conditions other than the wafer
temperature are equal.



21 calibrated by perform ng a treatnment exclusively for the calibration,
every tinme when designated nunber of treatnents has been carried out.
However, it is possible to calibrate the nodel or the recipe, while
perform ng a usual process. For exanple, ;jgn performng a usual 5 process,
dummy wafers having therno sensors incorporated therein and product wafers
are positioned in the respective zones, and the tenperature of each wafer
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the inputted tﬂat thd gtrameﬁ%?}he fiRg dlﬁrrfg)fHBSsGﬁé@ GIreesss @esegsg%.ateﬁ he

i nput t ed data\ e dat a processi ng such” as conputing operation for
changi ng the §‘et{?ﬁ Eﬁﬁip% S(B‘O(Wn i &pé('fr)attlB)temPﬁéatruéglEPP'piesquetth@rﬁ@bet'% t he
processi ng apgAtédted s?uchTtretctﬁbagreafemtva@th@ynﬁéteuﬂh@%éswmo:gwaﬂrabﬁs3 are

utilized to change, the settin ocessing ap tus or to control
the processi rRP8SHEr RS %'é@ ot r(‘ﬁrslbﬁ'g@ve'd' e ?Y@ntc%ﬁf the fiyafermadson Al so

in this case, th‘éQﬁéfért\M;bléﬁéd QUp frOM 6/S ROALI .%féaoeawxl&%‘b)%ptée that is,
simplified. In 35 addit the person in c arg@mﬁftreat ment can operate

the respecti vté‘epfr"&é%%h'ﬁbe'aﬁba?%t‘:@@é%r peetiqsuef andl¥ eang ig Hinegr &t ence
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apparatuses are separated from'the praocessing apparatuses 3. However, the
TEIANG

measur i ng%ap t%mFP&FtHée|'=Hc'6‘|epBP'é{PEGrq|rPQrHan‘PfoH&wa@r N¥parhighsra. s

According to fhans, thbhewmaﬁwr\erreéamfee@mntnfer tohmeabJ ecrotﬂubeeheeatr%i by
t he neasuri ng@(aﬁ)ggara can be sent fromthe processing rgggar at us
t

t he control mentioRrEUEPTeRiion AR the \igmpesalyie nghangs tShatd r*é%ult

an appar at us-{ldyegsey.aut omatically be attached to the treatment result data

which further saves lﬁns manner, the control section 71 corrects or calibrates the
25 recipe currently stored in the CVD apparatus 31 to be calibrated. The
control section 71 overwrites the calibrated recipe in a recipe storage
area for the corresponding CVD apparatus 31 of the apparatus-DB 75,
and sends the calibrated recipe to the CVD apparatus 31 to be calibrated
(step S221). The control section 411 of the CVD apparatus 31 receives
30 the calibrated recipe and overwrites the same in the recipe storage
section 412b (step S222).

By repeating the calibration of the recipe for plural times, the
basic recipe common to all the CVD apparatuses 31 can be tuned to
reflect the characteristics of each apparatus. After the first calibration,

35 the calibration is performed by using the recipe calibrated by the last
calibration.




1o I'n the above enbodi nent, although the LAN 9 is exenplified as a

comuni cation nmedium the constitution of the comrunication nmeans is
vptionally determ ned. For exanple, it i.s possible to conmunicate data and
i nstructions anong the apparatuses throu a record nmedi um such as a
flexible disc and a flash nenory. 15 In the above enbodi nent, although a
sem conductor wafer is exenplified as an object to be treated, the object
may be a |iquid crydtelthei diffeagnes @redm%artdeafilgi dsisknebds thag éonﬁeﬂ’lﬂ?ld
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syst em accor &K aingrmal orgiatiende.g.nbindapning treatmeatan thadrpdishins
for storing opafefpl data corresponding to each of the control data stored

in the nenory mean ach of the processing apparatuses; and the conputer
is configured to pzm%PEP&GWEHG%“'WM@HO'&zﬂalnbgﬁtﬁq{&rmﬁd tohtheoplwat a for

one of the prReeessing @@w@mgéesa wepﬁfa.%qfdurm ItRE! BH58IwhaPe SheRBWS
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in the menory? ee Ot grnerocessmg apparatuses 3 can perform
a normal operation.

20 The operation of the processing system 1 when each processing
apparatus 3 performs a normal operation will be described with reference
to Fig. 12. During the normal operation, upon a completion of one
treatment, the control section 411 of each processing apparatus 3 sends
a notification of the completion of the treatment to the control computer

25 7.

In response to the notification of the completion of the treatment,
the control section 71 of the control computer 7 adds "one" to the total
number of treatments performed by the apparatus, adds "one" to the
number of treatments performed by the apparatus after the calibration of

30 the model, and adds "one" to the number of treatments performed by the
apparatus after calibration of the recipe, each "number of treatments"
being stored in the management table (Fig. 6) of the apparatus-DB 75
(step S21). Then, the control section 71 judges whether or not the
number of treatments after the calibration of the model reaches a

35 previously determined value (e.g., 13 times) (step $22).

If it reaches, the control section 71 judges that the model of the



r 24 sending the calibrated control data to said one of the processing
appar at uses through the communi cati on nedium and making the nenory neans
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The processi gg stem according to claimb5, wherein the conputer
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25 maki ng sai @Cdﬂ%stﬁragﬁéeﬁﬁ'eﬂﬁﬁmﬁft%&rAT)uses performa treatnment of t he
obj ect agaordi ng toalHen RS MA-fatmiRg! plyceissNG B PR (s@pdS115), the

control section 411 sends a notification of the completion of the
film-forming treatment to the control computer 7 (step S116). The
control computer 7 receives the notification, and waits for receiving a
measurement result from the measuring apparatuses (step S117).

20 The person in charge of treatment sets the processed wafers W
in the measuring apparatuses 5, and designates the apparatus-ID of the
processing apparatus 3, and the treatment result is measured. The
measuring apparatuses 5 send the measured film thickness and the
apparatus-ID to the control computer 7 (step S119).

25 The control section 71 of the control computer 7 receives the film
thickness thus sent (step S120), and performs the calibration of the
model (step S121). The control section 71 overwrites the calibrated
model in a model area for the processing apparatus 3 in the
management table in the apparatus-DB 75, and sends the calibrated

30 model to the processing apparatus 3 to be calibrated (step $122).

The processing apparatus 3 receives the calibrated model and
overwrites the same in the model storage section 412a.

Upon completion of the above calibration, the control computer 7
resets the column of the number of treatments after the calibration of the

35 model for the processing apparatus in the management table recorded in
the apparatus DB 75 to be zero (Fig. 12, Step S24).



cal i*brating the nodel by the calibration neans based on a result of the
treatnent of the object. 7. The processing systemaccording to claim®6,
twherein the conmputer is configured to calibrate the nodel based on a
measur ement of an actual tenperature of {fe object during the treatnent
bei ng perforned. 8. The processing system according to claim1l1, wherein:
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The processi %%Gfé according to claim1, wherein each of the processing

appar at us@s i ‘measuring nmeans for neasuring a result of a treatnent

of the object perfaqHefolwingcbpefations afencb%%wmg Rigdical WARS thaédcigeer ei n
aresult of a asur enent he neasurin s’is, capabl e QE bei n sent

from each of GAHEraHQM: PEQS rﬁdﬁaﬂ"ﬁt'%@ se ﬂgts oWRdNClo) ﬁpdtoer hﬁGGG of he

comuni cat i orseEEdhum ofﬂ%ﬁb’n%Fc&Mpu?er 7 sends an instruction for starting the
AU3. AL{I . As{. ALA. ALUI {l A" h. AOhY. Ah& A . Ah. A{. AA. AUY, AY. Ah3
. AE. A9$<x+ , calipration of the rec e to the processing apparatus 3 to be callbrated

! #, =>@ !} 5$. §8fepPbed yal ga\ Wca] cal ca] ca] ca] ca] c”a] cal] ca] ca] ca] cal] ca] ca]
ca] caU] ca] ca] ca] ca] a c" ca ca] CAFPA cal c”a] ca% a] Ta &J]‘

&&, , ,, 0555>>>i HkHs Qecél? AV VG Wﬁjse 'Eﬁ etigr {fauhe) cal ¢
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caj cajc”a ‘to t%]el\liemgg for'c |¢brLtlon stored in the recipe storage section 412b
(step S213).

20 Upon completion of the treatment, the control section 411 sends
a notification of the completion of the film-forming treatment to the
control computer 7 (step S214). The control computer 7 receives the
notification, and waits for receiving a measurement result from the
measuring apparatuses 5 (step S216).

25 The person in charge of treatment sets the treated or processed
wafers W in the measuring apparatuses 5, and designates the
apparatus-ID of the processing apparatus 3 to measure the treatment
result. The measuring apparatuses 5 send a measured film thickness
and the apparatus-ID to the control computer 7 (step S218). The

30 wafers W to be measured, and the positions and the number of the
measuring points are identical with those designated at the initial setting.

The control section 71 retrieves the currently stored recipe of the
processing apparatus 3 to be calibrated from the management table.
Based on the measured values, the control section 71: (1) calibrates the

35 recipes for all the zones such that the average film thickness of all the

wafers W is equal to the target film thickness; (2) calibrates each recipe
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for each zone such that the film thickness difference between the wafers
W is reduced and the film thickness distribution in each wafer W is
5 narrowed (step S220).

In this way, the control computer 7 calibrates the recipe of the
processing apparatus 3, overwrites the same in the recipe storage area
for the corresponding processing apparatus in the management table
recorded in the apparatus-DB 75, and sends the calibrated recipe to the

10  processing apparatus 3 to be calibrated (step S$221).

The processing apparatus 3 receives the calibrated recipe and
stores the same in the recipe storage section (step $223).

Upon completion of the above calibration, the control computer 7
resets the column of the number of treatments after the calibration of the

15 recipe for the processing apparatus in the management table recorded in
the apparatus DB 75 to be zero (Fig. 12, step S27).

As described above, the processing system 1 performs a
centralized control of the plurality of processing apparatuses 3 by means
of the control computer 7. Thus, the management of the apparatuses is

20 significantly promoted as compared with the conventional management
method. As the control computer 7 handles high-load data processing
such as the calibration of the model and the calibration of the recipe,
structures of software and hardware of each processing apparatus 3 can
be simplified. In addition, due to the aforementioned calibration

25 procedure, the treatment can be properly performed and a desired
quality can be obtained.

The present invention is not limited to the above embodiment,
and various modifications and applications are possible. For example,
in the above embodiment, a treatment is carried out and then a model is

30 calibrated based on the treatment result. However, for example,
dummy wafers having thermo sensors incorporated therein may be
placed in the respective zones, and the temperature of each wafer may
be directly measured and recorded. Then, the model may be calibrated
so that the measured actual temperature coincides with the temperature

35  which is estimated by using the model.

In the above embodiment, the model and the recipe are
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11 10__ temperature estimated by using the model coincides with the measured
10 actual temperature, and renews the model of the processing apparatus 3
before the next treatment starts.

Wafers W may be sampled from the product wafers subjected to

a usual treatment in each zone. The film thickness of each sample

wafer may be measured, and then the control computer 7 may calibrate

15 the model by using the measured value, and may renew the model or

recipe of the processing apparatus 3 before the next treatment starts.

According to this method, it is possible to calibrate the model and the
recipe without halting the processing apparatus 3.

In the above embodiment, although the control computer 7

20 calibrates the model and the recipe, the control computer 7 can perform

other data processing. For example, a certain computing function

possessed by the plurality of processing apparatuses may be assigned

to the control computer 7. As shown in Fig. 13, when the person in

charge of treatment operates the control panel 414 (see, Fig. 4) of the

25 processing apparatus 3 to input any given data, the data and the

apparatus-1D are sent to the control computer 7 through the LAN 9 (step

S311). The control computer 7 analyzes the inputted data (step S312),

and performs data processing based on the inputted data (step S313)

(data processing such as computing operation for changing the settings

30 of the apparatus). The result is returned to the processing apparatus 3.

The data received by the processing apparatus 3 are utilized to change

the settings of the processing apparatus 3 or to control the processing

apparatus, and are displayed on the control panel 414. Also in this

case, constitutions of the respective apparatuses can be simplified. In

35 addition, the person in charge of treatment can operate the respective

processing apparatuses without being aware of the existence of the
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treatment result, an apparatus-ID can automatically be attached to the

treatment result data, which further saves labor.

10 In the above embodiment, although the LAN 9 is exemplified as a
communication medium, the constitution of the communication means is
optionally determined. For example, it is possible to communicate data
and instructions among the apparatuses through a record medium such
as a flexible disc and a flash memory.

15 In the above embodiment, although a semiconductor wafer is
exemplified as an object to be treated, the object may be a liquid crystal
display element and a glass substrate of PDP.
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and adapted to communicate data including the control data with the
processing apparatuses through a communication medium, the computer
including calibration means for calibrating the control data for controlling
each of the processing apparatuses based on a result of a treatment of
the object performed by each of the processing apparatuses inputted into
the computer.

2. The processing system according to claim 1, wherein the control
means of each of the processing apparatuses is configured to receive
the control data calibrated by the calibration means of the computer
through the communication medium, configured to store the calibrated
control data in the memory means, and configured to perform a
treatment according to the calibrated control data.

3. The processing system according to claim 1, wherein:

the computer includes memory means for storing control data
corresponding to each of the control data stored in the memory means of
each of the processing apparatuses; and

the computer is configured to perform a procedure, when
calibrating the control data for one of the processing apparatuses, the
procedure including the steps of:

retrieving the control data for said one of the processing
apparatuses stored in the memory means of the computer,;

calibrating the retrieved control data based on a result of a
treatment of the object performed by said one of the processing
apparatuses;

storing the calibrated control data in the memory means of the
computer; and
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4, The processing system according to claim 1, further comprising a
measuring apparatus adapted to measure a result of a process
performed by the processing apparatus,

wherein the computer is configured to communicate data with the
measuring apparatus through the communication medium, whereby the
result of the treatment is inputted into the computer through the
communication medium.

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

the treatment means of each of the processing apparatuses
includes a heating furnace adapted to heat the object contained therein,
and a plurality of thermal sensors arranged at the heating furnace;

the control data include a model for estimating temperature of the
object based on outputs of the thermal sensors, and a recipe defining
change in temperature of the object during the treatment;

the memory means of each of the processing apparatuses is
configured to store the model and the recipe; and

the control means of each of the processing apparatuses is
configured to estimate the temperature of the object placed in the
heating furnace based on the outputs of the thermal sensors by using the
model stored in the memory means, and configured to control the
heating furnace based on the estimated temperature so that the
temperature of the object is coincide with a temperature specified by the
recipe stored in the memory means.

6. The processing system according to claim 5, wherein the
computer is configured to perform a procedure, when calibrating the
model for one of the processing apparatuses, the procedure including
the steps of:

sending a recipe for calibrating the model to said one of the
processing apparatuses;
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7. The processing system according to claim 6, wherein the
computer is configured to calibrate the model based on a measurement
of an actual temperature of the object during the treatment being

performed.

8. The processing system according to claim 1, wherein:

each of the processing apparatuses is configured to send a
notification of completion of the process of the object to the computer;
and

the computer is configured to count the number of treatments
performed by each of the processing apparatuses according to the
notification, and configured to correct the control data at every time when
a designated number of treatments has been performed by each of the
processing apparatuses after last calibration of the control data.

9. The processing system according to claim 1, wherein:

the processing apparatus has means for requesting the computer
to perform a data processing;

the computer includes means for performing the data processing
in response to a request received from the processing apparatus, and for
sending a result of the data processing to the processing apparatus; and

the processing apparatus includes means for receiving the result
of the data processing sent from the computer, and for operating
according to the result of the data processing thus received.

10. The processing system according to claim 1, wherein each of the
processing apparatuses includes measuring means for measuring a
result of a treatment of the object performed by each of the processing
apparatuses, and wherein a result of a measurement by the measuring
means is capable of being sent from each of the processing apparatuses
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