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. DESCRI PTI ON Met hod of Measuring a Heating Plate

Tenperature, Substrate Processing Device and Conputer
Program for Measuring the Heating Plate Tenperature 5

Technical Field The present invention relates “
substrate processing device in which a heati ngj\mmm‘\“\\““\\
performs heat treatnent on a surface of a substrate
such as a sem conductor wafer, a photomask substra
or an LCD (Liquid Crystal Displ ay) substrate (i.e., a
gl ass 10 substrate for an LCD), and particularly to a
nmet hod of neasuring a heatj tenperature, a
substrate processing devi ﬁé]%ﬁﬁtl@%puter program f or
nmeasuring the heating plate tenperature. Background

Art In a manufacturing process for a sem conduct or
deMethodntiMeasuwrdiy 8 Hrstng (PlateT eniﬁern&sbsSulpﬂtaterciusmg Device

" phot Gt GOTgPHI Proerasg Ko Mieatartng e Heatbia Pty emmpratare

%59150*

-series of processing is executed by applying a resist

liquid over a substrate such as a sem conductor wafer
( ifechiicali Fieldoe referred to as a "wafer" hereinafter)
to for allgwdfllmgnasurface of the

fer, . .
per f or ﬁé’ TSR IRYAEOB AEIftAREO 3 sbsiaatepr ?ng\%v&e in which a heating |
PO %n@mgatttrb%ﬂnaﬁ Ioh QrsuHAEL V&Jb@ﬂ?étg Qucﬂirégcaes%ﬁﬁd%g?ﬁ&or wafer,

obtain a 20 desired pattern. The above processing o
f @rpliptognask eubsggiesar apd.tCﬂE (niqusl QrysthloDispldy)spbstsite(j.eq a glass

G SRheRte B F D S Rl 3 pethes e BrEG PR PR late
t hahpeIRORL alsuwsuaﬁergreeeﬁng asvisd aAd gg%r%ﬁaggrb | 3P nﬁmrmg the

developnent 25 Fig. 20 is a.plan exanpl e
otheatingplate temipsratiirer esi st pattern forming device.

in o Fig. 20, a conventional resist pattern
fg{raﬁ#ﬁré’ gg Wde includes a carrier block IA provi ded

Wi th algatdah@facitiag BrokbssiBr #36mikb RNV debic@ atPhd LED shbstrate, a
resist pattern is formed on a substrate by a technique referred to as "photolithography".
According to this technique, a series of processing is executed by applying a resist liquid

~overa s'ubsfraté such as a semiconductor wafer (which will be referred to as a "wafer"
hereinafter) to form a liquid film on a surface of the wafer, performing exposure on the
resist film with a photomask and then performing developing processing to obtam a
desired pattern.

The above processing of forming the resist pattern is performed by using a resist
pattern forming device in which an exposing device is connected to an
applying/developing device that generally performs resist liquid apphcatxon and
development. _

Fig. 20 is a plan showing an example of a conventional resist pattern forming
device. '

Referring to Fig. 20, a conventional resist pattern forming device includes a

carrier block 1A provided with a carrier stage 11 to and from which a carrier C
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-1 accommodating twenty-five wafers Wcan be

transferred, a processing block 1B, an interface

bl ock 1C and an exposi ng device 1D. Processing bl ock

1B is provided at its central position with a

transporting portion 12, and. is also provided around
transporting portion 12 with an application unit 13A

for applying a resist liquid to the wafer, a liquid 5
processing unit group including a plurality of

devel oping units 13B and the |like that are arranged

[ j I 0
ool e Y S R BRTDE Ral R E bl csing block B, an
hésteifag blsdk 1€ and greedposing devipe eDet Pratesiatg M&ﬂd 1B is prov1ded at its
treatnment. on the wafer before and after the :
prcslaté% POHEOPBHthGr ISP AYing RErtigapiZ and is glo PROvidegagoundetransporting

?g&lkogﬁdfwlt# Eﬁ %P%{%gt? efoE}lﬁ n{3&u %%rt a?p&th& atlr%’sAst 1614]4&)19 the wafer, a liquid

qucesﬁmgw@mbgmb irchAling a’lﬁlblﬂﬁ)‘soﬁddvél@ﬁﬁgamtﬁ[m aid thladike that are
transfers a wafer Wbetween <carrier C and processing
blag@reernn meiépln kexels oy ReAforming detieleping Prapesing\ardbe wafer ﬁubjected

¢ LS s O30S SLI\AS S

plvaifer Hetpt and afiér the paeesing peefdrhedPeihetappicatidmenit and the
heatlng unit perforns several kinds of processing 15

sqerelemngupt, eans shelf witsdédd g 1460 peamagrsrwith wignserning units and the

t t'ﬂcgn‘:"fsr.ocgss gsc}léﬁgﬁ 1A f’r'l.el?lﬁgsnl ns?erpagf%tlS tﬁgtgpa% ?s zp Ffepgv between

proce33|ng i'eving a a resi
andTarQQ&H1ba&xﬁ@gbmeb¢BSS|ng of renDV|ng a rlnse
liquid renalnlng after devel opnent by evaporating it :
or harldefesing unit is seraally prauided gith f;@a&mgemmp@raﬁﬂ §an perform
f

o BB Bt L Al W i Larel 8P R e kept o
u Ialpredwefnhaedeeraphﬁﬁlté ndrhel ieatinglunt pertbringséveral fkinds af pfocessing
of heating_  zones that are independently heated. by a
peEhaasia redrke pincessingifer enaapeatiag arté@mre@ Fesist gompqngnts, a post-

- U RESoshASEL gﬁ prbées%lﬁg E&%@lﬁé(m{gg% E%E Bft'fgﬁ? r %td?i Op%st-balqng

ri'sing patterns o e resp zone
€ psasessing mﬁ‘remloamg aersé hqu“ﬂi frg‘mammg laften dd%l@bmeﬁﬁbyedidporatmg it or
devel opi ng |i ne IS necessag;

uRASRIRE e Repigt. ¢ él}bﬁé?%%t @a%em f@frwgg PaY 16 REOY cdpwigh a plurality of
hfﬁ@&tt Bnfs inf@rtnﬁ?%vﬂf‘orufs%ﬂﬁ's'f&glp &%%s%%:ﬁ processing for

ensurlng the unitormty iIn ess and

devel offihadehtinpeunivi rlishhavt atheetimeplbientivided it a glogilief off t@ating

at the time, of startup of the.
zones that are independently heated by a plurality of concentric heaters, respectively.
In this case, it is necessary to uniformize temperature rising patterns of the respective
heating zones for ensuring in-plane uniformity in film thickness and developing line
width.  Also, it is necessary to uniformize the temperature rising patterns of the heating
plates performing the same processing for ensuring the uniformity in film thickness and
developing line width of the heating units. Therefore, at the time of startup of the

device or periodically, processing is performed to determine temperature characteristics

of the heating plates of the heating units and uniformize the temperature rising patterns
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device or periodically, processing is perfornmed to
determ ne tenperature characteristics of the heating

pl ates of the heating units and uniform ze the

tenperature rising patterns -2 of the heating zones,

and the heating portions in the heating units

perform ng the same processing are controlled to

ensure the same tenperature rising pattern. Fig. 21 is

a perspective view showing a wafer for tenperature
measurenent of the heating plate.. 5 Conventionally,

t BetHeARRABIIES afid) BleAHehBid Sdrti6as Rfthd RatiRgahiktESerfIrAln the same
are neasured by such an operation that wafer W

pPEcEshing e contmolled td emsarenhe Isathe tamperatwisaisagunatteBeNsor S

is plaged,on the heating plate, and the te rature is
manur £ A N HRERTRTS BFah s i el oo Hesgegent of
C@fetheafifg plafeUst rated in Fig. 21, tenperature sensors

16 nust e connected by serial cables 18 to a

measur Gegvensiehaly, the tempgrafuce eharanteyisticoofitb¢ eatingfpéate areneasured

for.storingt er at yr,e data, provided from each
¢ Bl s R B Sl o edL R o e R e pprgrre sensors
C haplaet Onithd héafin® blatd) @nd'@RttbMPerBiufd B mdaturks aQtRoddbda
to renove a rear cover of the resist pattern formng
detedetermingd pmac elnihiserasapap dhasiratgd it Bigp2l, atpesatsenseosars 16 must

on the . heati tur

1 | dto. t ! .
< B Eecie By Gend Bl s Moot B 9eVice L FRES blieteGousie water
W edr sWrlhg tepdratur£adth Bfovided isin E8RGEMPEERAD HSor T

the .read cover of the device nust be opened every tine

t he t effpemaasuring tiedemperetire chasacteristics blethp beatingplase.dt is necessary
are_to _be neasured,, Wwhich results.in, an i nconveni.e .
S S R TS R i e ST R bearing

t fenpepatre, seso¥di 4 o tHEthedfild plR@ ah@ 8! bédctiBinbératdrd Sensors 16 to
tenperature inside the heating unit becones stable

afeasurigp dsvipgy 11 praanged entsidervaleW boserialrablsndB. r Asidsseribed above,
pat.t ' | ce,..Lhe above operation i " oot
B Lo B P A8 L SR e s PR HRoL B R SPpkSuygcipactriic

t bEthahemingmitt atd toBR meayured CRRith ZRulidiran indofvati@w hehdling.
the above, the inventors are nmaking a study for o _
t Yhsahgetus dischepged duerie apening pf hewpyas) ewaitiiatesvilltiegequired until
d L.ne.sarial capl es extendi ext er.nal
oAb FOHAE 1 eaBig SRS GEREY VERE P RN ROV 1nhe

| totichtiotal Fesist pfEpefodinigeievRRNBOhbowk dRtdtRh)s requit® R ¥ach
and a controller, and is configured to save

t Bepsier aniyise theathe spm ofithe plovieswy Ymes mpnexseehP@ howrsg.
of oneIr?‘\%g\gQ)? ‘theAébtbsg, I'{Hé IEntbll ai]réi R %%% sﬁ?cfyefglt' temperature

measurement with a wireless wafer that does not require serial cables extending
extemaliy from wafer W. This wireless wafer is provided at itself with a temperature
sensor, a battery, a memory and a controller, and is configured to save temperature data
in the memory at intervals, e.g., of one second. A technique in Japanese Patent
Laying-Open No. 11-307606 (Patent Document 1) has been known as a manner of
evaluating uniformity in substrate temperature during heat treatment with the above type

of wafer.
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Layi ng- Open No. 11-307606 (Patent Docunent 1) has been
known as a manner of evaluating uniformty in

substrate tenperature during heat treatnment with the

above type of wafer. -3 Patent Docunent 1. Japanese

Pat ent Layi ng- Open No. 11-307606 Disclosure of the

I nvention Problens to be Solved by the Invention The

use of the wireless wafer brings about a nmerit that a
transporting portion can 5 transfer it to the heating

unit simlarly to ordinary wafer W However, the

Wi r el ePatentDbOImM&ER QS Jdpahese PaRGN] ZEnd-OFemHoatr-00TH08Y t O
which the wireless wafer is transferred into and from

t Musclesure ofthednventiond does not identify the specific

heat nit o or suc transference. Therefore, it is

i %8%@?‘5#%%§°8’§93’%$ﬁ&“¥%2’% m ng according to which

the WTheuesst theefeldss wafep 6Aflgstbolihemegetha Wirspbing portion can
and the tenperature data based on accurate 10 timng .

c &nangfer ibto B thaatingcuniti sithidagky taiordinasyveajer e c Bosietigrl the wireless
LS5 BB P af b P MR R AT e e
t gitpah@fromahélBéAing ANH, dfdedde®hbt idedtifMHeCPedifi€heating unit for such
tenperature rises 10C or nore during five mnutes is

r diapgfpieneed ddereferey it s imgossible it daterming the timingsacgprdingetoswhich the
waf.er on the heatin at.e, Fi 2A 1s. a

e lon? WpleC i ISR b P ol 2R Sakrns duppasge on accurte
tem@% @dnHbtbe dHtEhaDWRRS It iffic@lfy. t he heating plate. Fig.

22B illustrates on an enlarged scale a portion

i ndi cathsgdondingdy., ithe irventors Adetermmiat she timiggtod plakersent of the wireless

figures, . the te ratur lowy rises at . the.start.

e a6 P PR b G Rty el oL piSut sl R ne
WeethgeritiR dsREPeTI@bmbrd dusRE five ntnuteslid Ceddghiz8Wad th¥ @mimDof
seconds. Wen jt is inpossible to determne the

t Slpsement of thegirdesaveaderdinile heatingelatgccurate tim ng of

| . ' ) ) . h [ I
D err B 22 it £ EnathdiE R bl . SPabtor AR B frarure

t Riging@atteri @f Eetiedtind platec X FFP 122B illustrated opanenlatdacde a portion
plurality of heaters heats the heating plate, 1t is

diifdigaged &y B in Ki&t B34 ne the accurate

Referring to these figures, the temperature slowly rises at the start of heating so
that it is difficult to recognize a point where the temperature rises, e.g., 10°C during five
seconds.

When it is impossible to determine the temperature data according to the

* accurate timing of pla.cement of the wireless wafer on the heating plate, an error occurs
in the temperature rising pattern of the heating plate. For example, in the case where a
plurality of heaters heats the heating plate, it is difficult to determine the accurate
temperature rising pattern of each heating zone, and control is difficult to perform the
heat processing with high in-plane uniformity by uniformizing the temperature rising
patterns in the respective zones. Particularly, in an initial stage of the temperature

rising, the temperature rapidly rises after slow rising of the temperature. Therefore,

-4-



10

15

20

25

25 tenperature rising pattern of each heating zone,

and control is difficult to performthe heat

processing with high in-plane uniformty by

uni form zing the tenperature rising patterns in the

respective zones. Particularly, in an initial stage of

the tenperature rising, the tenperature rapidly rises

after slowrising of the tenperature. Therefore, -4

when an error of one second occurs in the determ ned

timng, large variations occur in tenperature rising

Y C}N[ﬁ%

r%%rﬁ%ﬁ%rg By rrllgks)g{ \?\ggﬁ g?tefehﬁlngg?np@r?ﬁ%@% [a%ons occur in

dtehipeitihre risingpattémr m t he heat treatment with hi gh

uniformty kept 5 anong the heating units. Japanese

Pat ent Wbs) dHprensenoeyr injthe m@u(vﬁl%raﬂ%ﬁmﬁﬁ the heating

h n

oftsy RbetleA el L e FRRE pE8 L ERSR Wi o) Ry

phrabx% thaheatirigaméts.or Riphitse FareacLaying-OppaNes &1-Ba760% (Patent
yi ng- 11- 307606 cannot be used for

n@gglumﬁ gs)bfﬁenqﬁ discussgd &ea@w&ﬁ%@%@%g therignipgobplesegient of the

gl??se\g?f@?ﬁrgthlé%g%n L t : O%Vtiﬁgr‘érc[rg H{r% %Fm ]ﬁ@ﬂ}egéantent Laying-

prexerenpeomadrcﬁnmaaﬁ wisedfpr m&tabuﬂ'dlgt thaheatti?ugtpla‘ié tenm&rature

easy and accurate neasurenent of a tenperature of a _.

heat i nghpingensionries kean adsrisies hemgovecisiupstaneg, andap peject of the
afﬁﬁégg%?% ﬁ)gprlogl\gg raaht@fgt(l)n%f plﬁ[;.J t&ﬁ?&%ﬁé&g%&b@ g}%gl%ﬁ tAHGh Lt Qllows
pexsg @sd hargraiemeatirameht af & osmpdraturdsfagiicating plate thermally processing
nmeasuri ng the heati ngi pl ate tenperature. .15 Means for

St PuhSHgtetWePPwF% pyering af gwwgattqﬂeef@%m dyp @@ meagpring

h

e b e L L e
hmatsnungg fHedteetingepiplertemperaturel a substrate pr OCGSSI ng

ice_provided with a carrier take-in portion taking
eant&}'rsfo('évmgé'e%@mhmh ng a plurality of substrates,

a Pr OCESSIcARviBith < i

t he subst rcat e t e‘ﬂﬂ) hldgftepgaq’e%%t lgtg&ém%&?%%mﬁgﬁsﬁhﬂgaccordmg

t voeat aspert of ﬂletlh'eenSUbstzr mtthod ofl mtasuringarteping platg temperature in 2
portion receivi n t he sgbstrate fromthe carrier

t %hbétr?tﬁ PRRSEESRE %& Providsto WP @i cAIer ke BOTtoR takipg in fgarrier
pﬁ&smdg rgJQF%\ral gf L6 ATEL Iag:goée@ﬁh gﬁgh luﬁfnggl ﬁ?zfatmg unit

transporti e tenperaturé tect| n
i plativgl tlreg;ulasttaﬁrpm thetheatngdibtecdnid ipgrforming heat treatment on the substrate,

and a transporting portion receiving the substrate from the carrier take-in portion and
transporting the substrate to the processing unit, and the method includes a step of
transporting the temperature detection subsfrate including a temperature detecting
| portion, a storing portion and a substrate controller through .a' predetermined
transportation path to the heating unit by the transporting portion, a start instruction
providing step of providing a temperature measurement start instruction to the substrate
controller of the temperature detection substrate in a predetermined position on the

transportation path; a step of receiving the temperature measurement start instruction
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portion, a storing portion and a substrate controller

t hrough a predeterm ned 25 transportation path to the
heating unit by the transporting portion; a start
instruction providing step of providing a tenperature
measurenent start instruction to the substrate _
controller of the tenperature detection substrate in a
predeterm ned position on the transportation path; a
step of receiving the tenperature neasurenent start
instruction -5 and storing tine-series data of a
deh@sibafy HRRNEA! dit LoVAddiEctéd tdniiRratlRValg iP e lstdihgPortion by the
the tenperature detection substrate; and a

t temepesatpiecdetettin stitstratel anyl stimg-sofiesf datafetahingtstep of fetching the

time-series d f the detected t |
obErae e B cBiealel oGy e e STREREL 14 liEriifRt e

Seisidratif Rfectibf sittthient tht BbAin333A6 bMARd Bn a transportation time from
transportation tine fromb5 the provision of the

t éhqepuision of thedsmperating measuremént startiinstiustion to tha@lacement of the

I t of t.h t det ect i bst r at
© R st aF sesRaicnahe rtngaite e Yt s ppodd of the
d@beeted erhimareAfallledn ViR d6ridgpdrign St Or i ng portion.
Pr ef er abl an adj ustnment conputer takes out the

time- s?f@fé’gblclaaraa yistmend cdmpater ézkes pahhe tiatetseges/data of the detected

after the acenent of the t erature detection
o sierdi BRARET s s SRR FntHeefir doterian Sstrarg on the
datAink P40 i We SihRPeribldatDREcHMLEEs abl y, the method of |
nmeasuring the heating plate tenperature further

i ncl ud&urtherqirefprably, themashed afimeaasuung thel hepting-plate ¢empdratare

heat,i n rtion included in the heatin | at.e based. .
o tsh eRiles 8 dtp oLCorticling » toplsSpa ERe e ekt g g included in
VeHeliRatigdplateiasedadd @E tideseAb fEQABNhe et (LAPRSMLAL HI18e
detecti on substrate on the heating plate. 15 Further

pPeRied ftgr the placeraent iof thegpmperatuse deteétiagsubstrage an the heating plate.

pl ural i.ty, of ating regdion .apd. i s.confiqured.to.. .
heat 1 hond radRRh, DR W iERViohT it A L By hhting regions,
cefid R epafdiredto WALindsRAderlyladh aF iHeMivided Y@ bh$ 8y corresponding
portions, and the tenperature detecting portion .

| ABS yHees # plurdlity ekhmetngpartiensi@nd che tomperabise deteetinigsportion

arr d Ln each of si.tions arrespondi ng,ta the -

- RS In e gt dfoction Subsatent piraiged p b clgpytions

t bméz?aﬁdiﬂgtdndhatr@spbaiv@idﬁﬁmf,%raaﬁg'. ally divided into a
plurality of heating regions, and is configured to

heat i Fuehesmaefatably, thedieatotg nlate igifivdugderenteally divddedapto a plurality

ggfrc @eleagxﬁg ’rr]c%iﬁg, %ngiﬁx% g?:gfggfeg tgg'#:é@%m%i%ngéntlg%%ﬂ She divided regions
by corresponding one among a plurality of heating portions, the temperature detection
substrate includes a plurality of the temperature detecting'portions for detecting the
temperature of each of thé divided regions, and the method of measuring the heating
plate temperature further includes a step of correcting a control parameter of each of the
heating portions based on the time-series data of the detécted temperature value of each
of the divided regions obtained according to a direction of the temperature detection

substrate at the time of placement of the temperature detection substrate on the heating
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correspondi ng one

“i ncl

substrate includes a plurality of the tenperature
detecting portions for detecting the tenperature of
each of the divided regions, and the nethod of
measuring the heating 25 plate tenperature further
includes a step of correcting a control paraneter of
each of the heating portions based on the tine-series
data of the detected tenperature value of each of the
di vi ded regi ons obtai ned according to a direction of
the tenperature detection substrate at the tinme of

pI I t

D e e e P B e o b At v P B
dé¢rapdradre detgpeing portonsal ue of each of the tenperature

detecti ort rther. prefer abI in the sta

nst rudtng F%m oF; Hgt%&sa& ininiciion PR iding e A afrier controller

bk Rkt 3 rGREdhabdf Hzf&%g}eue& (dafecli GIRBERLtE R placed
dgte i on seu{)strate and pﬁ% ed on tehe garrl er and place
t akahé carpertakoin porom pleyidel ehe tempenaairei measueasant stagntstruction,
st art instruction, and the tenperature nmeasurenent

s8¢ the PR slﬁa%ugew SRt IRFEHCLIOR S QUBHI SR theigansporting
; ?Bhid?irlaﬁe@l%%% Il{%%mé, piré g@@&?&n uﬁstgsﬁé ﬁsgx tgé1 catbstrate

omthe carrier neasuri ng
t he he&refanblyl ﬁnbendthxrrpﬁraeasuang tlretﬁemng plate terigesataresfuether

of coyrecting a control anmet er a heating port
i H&Mﬂéa Sie of ﬁ%rreq@gwﬁﬁgpifﬁlaﬁf@r Bé%%‘ifnaﬁ PPFin tnthidedh the

-t 'h@ﬁm% 14t€ % ﬁtoﬂ tﬁ etutng Sef&! £ @?thta QPREEA Lt SerMleURilue obtained

ter t pl acenent he tenperature
daftercthe ptacsmhnttotf diectempetahae Hetiiorgsupbtadte on Eredfeatiahplyte.

t he heati te is divided jnto a plurality of = )
heat i ,@ fg%P&@ higging Rlate s, Vidgth ey atpslrﬂézap%?{eatmg regions, and is

i @gmgﬁﬁtﬂe\{t ﬁmn@ém&&%&@g !hg Flll&e%g'bggﬁ Wcorrespondmg one

urality o edt | ng
p@mtongu alurality of heating ppaioms Lanel tdeteaqieratgepiata:tmg]pomon included in
cI uded in er ature g(ft ectiopn substrate is

SRt oFHe BSrH Oy BUCH ROHEIEE Pepb AU TS coRtsponding to the

és?@&we\a@wgiédvrgd;lﬁgnsportl ons. Preferably, the heating
plate is circunterentially divided into a plurality of

heat i n@refemblynthe haatthg Mate andirqyumferdntiaily eaded into a plurahty of
ndentl

| spgndent] v, phch gt Lhe, CliLded Leglons Dlin ided eons by

DSk U OSSR, SPGB ORI e i

peubstratesinflodescgtheratifyr theempeetyre dateating pcSmem:ﬁmr détettivg the

gl e\é{léjq%%u;ee% eagh of t%e 1v1<§1 % rrergtorqso C;Im fthengg: cl)J op r%easurmg the heating
plate temperature further includes a step of correcting a control parameter of each of the
he_ating portions based on the time-series data of the detected temperature value of ea_xch

“of the divided regions obtained according to a direction of the temperature detection
substrate at the time of placement of the temperature detection substrate on the heating
plate and the time-series data of the detected temperature value of each of the

temperature detecting portions.

Preferably, in the start instruction providing step, a carrier controller arranged at
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pl ate tenperature further includes a step of
correcting a control paraneter of each of the heating
portions based on the tinme-series data of the detected
tenperature val ue of each of the divided regions
obt ai ned according to a direction of the tenperature
detection 25 substrate at the tine of placenent of the
tenperature detection substrate on the heating plate
and the tine-series data of the detected tenperature
val ue of each of the tenperature detecting portions.
Phigd &mlaﬁcorhrﬂoaﬂﬁg%@{e}nék%ﬁrre %Ee‘cﬂ&h RibQithid1aRd pfik&Pon the carrier
carrier controller arranged at -7 the carrier
atdermpdaionpgovities the rqmeresdtureemetstreatehbsiars insstictadng amhthe
placed on the carrier _take:in.portionpgrovides t

he .
t RS 4P BeARRENT PR {NSEREHQN IS QUIRULBIFR Hie tEAREPQriRg portion takes
{ @D Bkt RaIRARM AR Bibskaft fro I Lyl On [ S out put
when the transporting portion takes out the
t enper &buachiahatgetbe abovesabiest, rasdubstfate prachsinpadervice accdoding to an
For achtj gvi ng the b%;/ﬁe %gj. ect, a subst rgjtée_pr ocessi ng
d@WECECHER BIVATIAY POULST 2 REHRS pkesin POREOY takiag T ¢ Rarrier
| ReddnteSdafing Qﬁ)fdrﬁftyBPFﬁ)'sertegoarﬁrbeélsiB?Iﬁhi@Qlchﬂii LatihE linit
accommodating a plurality of substrates; a processin
uplacingied subistnage an hisaldating plate andlesforming theat tsaabeént anehe
on the heatin | at e .and .erfoeri ng heat treatnent on .
t HEPSUa{gha rRRSPRINg RATHAR IGFIVINGGhe, BIEir iR froae thewrprigr fakg-in portion
SYRGLARDEINEAM §bSir&R1S b rB@é%ﬁh% Dnit Y ddnprid] é@ni@ﬂ Qontrolling the
transporting- t he subst ratepto the processing unit; a
C tnatspoktingqrariiamtoctontspart khentgmphmture detestior dubstgate orciudorg a
to transport the tenperatyre detection substrate
i FROPRFEHH -Jgteqlg%ra%?’%m SoHes BefioRgnp Astbsrte controller thepugh a
PBFddbRPniaBA tranpBREG S £h 6O e HRbiif urdif ¥y0He l?raﬂsp_orting ortion; a
predeterm ned transportation path to t'he heating unit
byarripecantmiepmoviding atempemiure meagaememrstaroinstngitioeito the substrate

providin t enperat ure neasurenent start instruction’
t 8°?t.ﬁ°3f_e5 8 1o ”iLtBrep‘{?ﬁW‘BP SEPSUZTe I RPTeesiFIBREC ogition on the
- dehRGhhaforS R dna kA alifis@nddt EORbREM IR Sind-Qie®

Bath R a
transportation path; ‘and an adjustnent conputer of
f detetted tpmpenatursealueobtiane affer placete¢re of du: temppratume detection

val.ue obtajned after placenent of the tenperature ..
oSetatiese i the e ke BareY AR 2rtaathortztion 4 158 O Rifvision of the

t EchpePAnileatd a8k eeABstdr AL ARIPHLAING Slb&nddk of IR temperature detection
t enper at ure measurenment start instruction to the -

phubstrateron thé heatisg phnpandithe timedseriecddtanf #@ detessdrtamperature value

fj %& Qstesgt Ie:c? glntglg ?{9?182 ggqgﬂrﬁﬁg&ﬁg&_ in (telgel t%gxpgx%}u%e %fetegtri]oen substrate in
response to reception of the temperature measurement start instruction.

Preferably, the control portion further corrects a control parameter of a heating
portion included in the heating plate based on the time-series data of the detected
temperature value obtained after the placement of the temperature detection substrate
on the heating plate.

Further preferably, the heating plate is divided into a plurality of heating regions,

and is configured to heat independently each of the divided regions by a plurality of
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that is stored in the storing portion included in the
tenperature detection substrate in response to
reception of the tenperature neasurenent start
instruction. Preferably, the control portion further
corrects a control paraneter of a heating portion
included in the heating plate based on the tine-series’
data of the detected 25 tenperature val ue obtai ned

after the placenent of the tenperature detection
substrate on the heating plate. Further preferably,
RSP Oht e St B e B temperr
| deRpeaiaBkirate @26 Thngéd inhBcilbPpsiatbrk @BIr&PInMig & the respective
plurality of -8 heating portions, and the tenperature
ddtvidedinggtignsr t i on i ncluded in the tenperature

. detecty S trate i,s_arranged .in ch.of posit.ions .
corr es%gﬁg?rnpg Qﬁse{)a%ﬁh gler@gﬁr&@f%és IR aréﬂt‘aglé’ Fﬂ‘f“ieﬁis“.m a plurality
Fiof héuting PERORY am ¥ corfifir&tPRiheddinBbiin@erts each of the divided regions
circunferentially divided into a plurality 5 of

hbxeiphalits gf berting pattidns, the tenipgmatare detechiembubstrate includes a plurality

PEBRSEHEDALY, G060 o0 o 8 Q05 B o

defvededireflosd) Bed fRlBnirHI) oGS fdtht Sorddctd ¥ conlol {)J}%neter of each of
tenperature detecting portions for detecting the .

t Eipdieptngpertions kasedomthettinee-seatiey datecdf thegdeterted tamgeratuge value of

 SPRALAPRA AR RSO S5 8 SOALGS) o S

t demctil substrAaberhe tindfe¥ pthRbMeAteT theRPeAkIE @et\é&tdﬁestug&rate on

10 each of the divided regions obtained according to a
dthecretiingplate ang shet timpeeries data ofdee deeitethtesiposituratveluapf each of
nment..of the tenperature detection

t ' f_ pl.ace
su%st%lj}n rg%cr)engetf%glgﬁé)gtl?nﬁg plate and the tine-series

dat a oFutthe pietrblycthetcarRe tadttdIRr Hrthfg & at@RCEurRér the
tenperature detecting portions. Further preferably, .
t AREORIRQdRERE theriemprrpire deteciionshbtateand Heced antheearde take-in

a t] erature detection.substrate d
PSP A oL LSRELEL SR LR L Bl

t trensberthgpaitisretaRBAsH iR R ibehat deleB8dd #SLrA8 HoheRe thSier.
transporting portion takes out the tenperature

det ect Prsferablpsthe heasing late istdévidet intees plupriesf efhebling regioss, and is

PR Sl L O i

oportibss, dhd tibadmpe@iure detbiting fortiRincludedin th€ripeehture detection
substrate is arranged in each of positions corresponding to the respective divided
portions.

Preferably, the heating plate is circumferentially divided into a plurality of

heating regions, and is configured to heat independently each of the divided regions by a
plurality .of heating portions, the temperature detection substrate includes a plurality of
the temperature detecting portions for detecting the temperature of each of the divided
regions, and the control portion further corrects a control parameter of each of the

heating portions based on the time-series data of the detected temperature value of each
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20 portions, and the tenperature detecting-portion
included in the tenperature detection substrate is
arranged in each of positions corresponding to the
respective divided portions. Preferably, the heating
plate is circunferentially divided into a plurality of
heating regions, and is configured to heat

i ndependently each of the divided regions by a 25
plurality of heating portions, the tenperature

detection substrate includes a plurality of the

t rad; i Iis egli .

t Sy R g Bbiaa WPk ki e e RS S dfoyg derecton
coulistrate g ohid tina of pla¢dnent 6DIhe@erhperatucOddté@ion Bastiaed & the heating
of each of the . heating portions based on the '
t Phte %‘E’r‘ig%é‘m&aieae atg Hgth Seissted dempsrparayalpecofiearyel e -

e s VY regi ons obtained according to a
d?§§g¥%gﬁﬁg#a?ﬂgb¥g§%grature detection substrate at

t he ti Peefeifably| theeamit caftrdlleeistaringéditUhecaférettommodating the

substrate on the heating | ate and the tine-series ]

dSgmpesttute fisterdion substateand dlased B theganrerdakesiadioriagn, @pé provides

t j r:f . P . .

o SYRERP e HRRREH N BRYibL 8RS on bteh B Rpdrink Bivion takes ou

atleoempelrature deteltéon substiaes fbnr the darfriect i on substrate and

pl aced_on the carrier take-in portion, and provides

the t eFPERCGYING the aRQreobisst astomputerpsegramacendingen angapect of

t ARG b | 1] ! :

e 1 SO A b SRR Han e RHRE il ippergrureina

t hebstrbevpeocHsfing tevice provided eiithpr cagrier Malacia Postiohdtakiag @ia carrier

asggft of . 10 the inyention is a computer Frpgran1for .

NEEOTIMUBS A PRRIFY obsubstEates ARIPEASEIAS Uiy ingludingisheating unit

PPRERS th eMl I | b&lear (REEm

PEAFRET AL HRL B (IREL TR L0 ARl Mol BAERLR gt substate,

oindsatystspatteg, poati@r ecegiag mige substrate fiohithe kgrrar tukatin pgrtion and
C he substrate on the heating plate and

uni t | acj ng .t

pEF’FS@Pﬁi"ﬁgl‘ﬁ g%hstfﬁﬁeéaf*r?sqfe_cf‘éjﬁmg MBIt AR BROgram gagesya computer to
cSRRRRY ST Palhirtiy HRAGLE Rt O HAPLEERe oS

s tenyterare detﬁctiitm@p@::tion,assbﬂggt pmitibntaadhd s?ﬂifraw @gtré{h_:r through a
causes a C ut er 0 exec a _step o ransporti ng .

t n@ﬁftgmﬁiggwowma%w @GE@@%& it hycthe ¢fapgpogting portion; a start

substrate cont er t a predetermne
t thersshstratatommllpasfithe enipeeativeatetargon sutistrae ih A@redetermined

transg)ortin portiaqn; a start L _
position on the Yransportation path; a step of receiving the temperature measurement

ot ﬁﬁﬁ@&%%r@vigﬁggl&#)id? %rﬁ%ﬁ%%@emﬁerﬁﬁ:ﬁg ﬁu@&uﬂ:?r{e%{ Q8 MruBtion to

start instruction and storing time-series data of a detected temperature value in the

_ storing portion by the temperature detection substrate; and a time-series data fetching

step of fetching the time-series data of the detected temperature value obtained after
placement of the temperature detection substrate on the heating plate based on a
transportation time from the provision of the temperature measurement start instruction
to the placement of the temperature detection substrate on the heating plate and the

time-series data of the detected temperature value in the storing portion.
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~instruction providing step of providing a tenperature

measurenent start instruction to 20 the substrate
controller of the tenperature detection substrate in a
predeterm ned position on the transportation path; a
step of receiving the tenperature neasurenent start
instruction and storing tinme-series data of a detected
tenperature value in the storing portion by the
tenperature detection substrate; and a tine-series
data fetching step of fetching the time-series data

of the Pgef%r%glyt %n acﬁ At l(I){'neu €f t %b{ 1% grb st%rxtef Batg gf the detected

pl acenmén enpera & et e ron s

t hempeeatuie@iyel ARef tHegiRLme AL X the fefeRMitedleteRtiofh bﬁBStrﬁt@Qifﬂthe
the provision of the tenperature neasurenment start

i heatingalate i the simetseripy date fRiehindsteR -he t enper at ur e

d | substr.ate on the heating plate and the
tiﬁﬁﬁégﬁ?ggﬂm §°gf the detected tenperature value in

the st Qdco@ingabtthdiventibd, fhe the ddhperataie cdhd/BdabiBg blate is
conputer takes out the tine-series data of the

d&eésiredjusm&ﬂ»géerapqya@r%ﬁt@réloafsvbitratmromdaé aitdthe tpmperpgure
t %@?zg r?% égr?lorg he ﬁgnrggP§H1$e @ C Ehee con ép et, EF? Qrgt ?4 ?f:\ltﬁe heating

SErles

| PleenEdnte heabGe8 rehdilg ahd aéoﬂﬂatél?V eIH the Bperﬁtldﬂ@@f [Tnbﬁunng the
tenperature of the heating plate is neasured using

t ﬂieattr@mb@f: tampegatyist Hoed Wb timessriendasa pf theidgeateditemparpire value

t det ect ortlon ri
a1 B paFIEF ot B LR B kBB bR @bE hEiting plce s
pf@tieeddasedish ﬂme@augp%dtaﬁ&admbxfr@m theasz6¢itiah 6t Mutphﬂoﬂth@ temperature

.operation of measuring the heatli%bplate t enper at ur e,

s meaaurement stareinsiaiction tel theaplasemenieoighe teampstptergrastaction pubstrate on
d?l#eggetailiﬁ) &Q{e ?r A émg %grfﬁlda E egfetﬂé dé)tf ?tec? ?empe Jea\;aﬁiegn the

eat1 ng pla

baseitg @arttdnettiertﬁtnﬁg) of fraxisponatidnaf the wfﬁpfehﬁur[é rd@wcﬁmomb@frate to
output of the tenperature neasurenment start
ﬂﬁh@@ﬁ@g platerc@n ppacqyraiely dstermireds the timensseendais ef the detected

d%{@& trétgﬁc H.% dah %E atelyf?t ‘tﬁaa:;d'ldtr}ge Q(l:c% @e%jp& Sre measurement

series data o enper Ure Ra I'n
t lagn 54 perfarmepor ti on, the timng of transportatlon of
the tenperature detection substrate to 15 the heating

piBrief Deseripfiomefthe Drawjngset er mi ned, the tine-series

g?gﬁr g{F eé Hq? g?faﬁgggg% §E&?§§§%SH‘? dg\%%yﬁ;pﬁﬁgaﬂgm forming device)

neas ut@ﬁf_&mg to & fifst Babedimknr sfatle invention. .
Fig. 2 is a schematic perspective view of substrate processing device (resist

pattern forming device) 100 according to the first embodiment of the invention.

Fig. 3 is a side view showing a shelf unit in substrate processing device 100. -
Fig. 4A is a cross section of a heating unit in substrate processing device 100.
Fig. 4B is a cross section of the heating unit in substrate processing device 100.
Fig. 5 is a plan of a heating plate 34.

Fig. 6 is a perspective view of a wireless wafer Ww.

Fig. 7 shows sections of a wireless wafer carrier Cw and others.
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Brief Description of the Drawings Fig. 1 is a plan of
a substrate processing device (resist pattern formng
device) 20 100 according to a first enbodi nent of the
invention. Fig. 2 is a schematic perspective view of
substrate processing device (resist pattern form ng
devi ce) 100 according to the first enbodi nent of the
invention. Fig. 3 is a side view showing a shelf unit
in substrate processing device 100. Fig. 4Ais a
cross section of a heating unit in substrate

pr0ceSElng Y] £8rdAe JAnGhiln ARy Lo 95 sectfor

of the ating unit 1 n subs rocessi ng device

100. Figg9 showsa atrypdtade offa cdntrebpdrtign pl ate 34. Fig. 6

is a perspective view of a wireless wafer Wv.,K Fig. 7
shows E&ct? Srsflorchartdefipingaperptipas stersy for Breassping Ademperature of
(@) - . - 1IC . «
hORR plarg b4 blfhbrcgie oS SHLE A SocBiaifl ol M3} ERRdimen of
petetinventibn. Fig. 10 is a flowhart defining operations
steps for neasuring a tenperature of _ heatj ng pl ate 34
by subkig &t & qo%eaég&sﬁﬁg digatame Blustoing dimes-#frigy data of detected
f ' : invention. Fig. 11 is a
che;n?&gtr: %ﬁg{tﬁ@?%k?e%eraggﬁ F]IQFeUSt rating tine-series data
of det Bt ¢2IA id £sahematiciperspeaetive vielv shoevinpesait xa@plel ofteating plate
Fig. 12A is a_schenmatic perspective view show ng an
elghiscanggmbodimentiof ghejingension; n 5 second enbodi nent  of
the in QL. . ' [:S. 8.SC ' [

ﬁg;\nﬁ I8 a s‘:'c@lex@a@? %élréféclclée e sjﬂgw\%a@eegg&é&%?tﬁ v%{ﬁeéess wafer

view s ng an exanp a wWreless

- s®bw irdthe sémad ratbbdiadent betheweatibon. Fig. 13 Ais a

schematj c ggr,spect ive view show ng an exanple of a |
heat i n§8pl 3 & 2 pGhemplc RYBRATH Ve MISHRhARIRS asrexpmale of a heating plate

| BB bl e A SRAGITRL I ©_per spective vi ew
S e of

OW ng an exanp wreless wafer 15 W in the .
secondFenbiBlinesthembtid paspestieatviedrshowing, anlekampleaf pli@less wafer
of a. s%bst rate processi n% devi ce 100 according to the '
s &% Hythe second embodiment of the invention.

Fig. 14 is a plan of a substrate processing device 100 according to the second
embodiment of the invention. '

Fig. 15 illustrates a structure of a control portion 9.

‘Fig. 16 shows a take-in angle of wireless wafer Ww taken into a heating unit.

Fig. 17 is a characteristic diagram illustrating time-series data of the detected
temperature values of the heating plate obtained by various temperature sensors.

Fig. 18 illustrates a table providing the take-in angle of a wireless wafer Ww

taken into each heating unit and a heater position of each temperature sensor.

Fig. 19 is a characteristic diagram illustrating time-series data of the detected

~ temperature value of each heater.

Fig. 20 is a plan showing an example of a conventional resist pattern forming
device. |

Fig. 21 is a perspective view showing a wafer for measuring a heating plate
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. transportlng ortlon

enbodi nent of the invention. Fig. 15 illustrates a
structure of a control portion 9. Fig. 16 shows a
take-in angle of wireless wafer Wv taken into a
heating unit. 20 Fig. 17 is a characteristic diagram

illustrating time-series data of the detected

tenperature val ues of the heating plate obtained by
vari ous tenperature sensors. Fig. 18 illustrates a
tabl e providing the take-in angle of a wireless. wafer
Wv taken into each heating unit and a heater position
OL each tenperature sensor. Fig. 19 is a

E€mper fure,
characteristic diagramillustrating tine-series data

of t heFigebBA il chaZbetéritipdlagidnt Bluvidting safexenple ofi@ démperature
Fig. 20 is a plan show ng an exanple of a conventiona
r éélpgpatﬁﬂtlpéﬂ'w Ireating plgfe. device. Fig. 21 is a

ﬁ:;ts Ipﬁg ?gl? %"ﬁrﬁ‘ f(i)r\é\ﬁ?}g%ﬁggq %\ale{ p(&%on @%%d‘ B}% th Fig. 22A.

cb@&@:ﬂtﬁfnlattheniraﬂﬁ&rmgh& ustrating an exanple of a
temperature rising pattern of the heating plate.

22B sh¥eengeonsduces weafes dsubsieatel Wwowirelessva %ﬁdﬁlebétréf@) carrier,

O PP eSS ) Sha i FRFAES P s s

( Eedilce pbRion, B4 @RPdsirR devicEWA ¢ &fahéfer arfi(fir € t@asportidgeportion), A2
carrier), B 1 carrier take-in portion, B2 processing
bretR3 MBI tragspertingdeechyim éﬁrrst tBaunseszmg iPREfiane\A4 Biaingransporting -

nggrtl%im secgnmr%nslggﬁaéﬂrgam % )%11 rtamQ rc‘n)m r%A% rtlglpfjsepénd

anspor I'rs tra

Pehispefing pitidD B héading R é 33Goolisl plotet 4ben(p‘éﬁ£ﬁ§¥@dletectmg
auxiliary transporting

pBeRtion Y ew dr@fr\alm@ﬁémaif@igwp@ﬂﬁ icontyolles of wirglesswafer carrier Cw,
pk%@ ugtm%%hgorg t89 sﬁ% pefa‘%ure cﬁl??%t%m%r § g\eﬁtﬁ‘?‘égﬁsaﬂmaw data

er 0] rel ess MB

COaﬂtu‘laidgfp’or@én \§i0# st salbblatiig parftiones akd\9 cortird Gottiin(BO4 control
conmput er, 502 tenperature data_obtaining portion,

503"
s DFREELET ggrtrg:tmg (ﬂogtmnaﬂlngz ﬁafl #3obeates fheaging gagtion), Ul U2 and U3
g%&%!isﬁ& L@ﬂb PRS Iésg{‘?at@réfbﬁj ce?%ubgt%tte' P&eﬁg&adegx

ntro aranmeter correc g por
hBasteM o &cfak ICugryiag Ot ithe nwentida and U3

Embodiments of the invention will now be described with reference to the
drawings. In the figures, the same or corresponding portions bear the same reference
numbers, and description thereof is not repeated.

<First Embodiment>

Fig. 1 is a plan of a substrate processing device (resist pattern forming device)
100 according to a first embodiment of the invention.

Fig. 2 is a schematic perspective view of substrate processing device (resist
pattern forming device) 100 according to the first embodiment of the invention.

Substrate processing device 100 includes an applying/developing device and an
exposing device connected thereto. A carrier take-in portion B1 takes in/out carrier C

that airtightly accommodates, e.g., thirteen wafers W that are substrates, and also takes
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processing unit, 100 resist pattern form ng device
(substrate processing device). Best Mdes for Carrying

Qut the Invention Enbodi nents of the invention wll

now be described with reference to the drawings. In

the figures, the sane or correspondi ng portions bear

the sane reference 20 nunbers, and description

thereof is not repeated. <First Enbodinment> Fig. | is

a plan of a substrate processing device (resist

pattern form ng device) 100 according to a first

en iment, of the invention. Fig.. 2 is_.a.schenmatic :

o PSRLLFR e Tk g aofof WECT TG ke

( pesicntB1 A2ludad tRAé PLATIHNG QOARVIEED a meaugcspéa@lﬁag Clddd a plurality
the first enbodi ment of the invention. ubstrate . _
probsarsleshyyatee garciers O cambd pldess!, am opgning/élogingipartibopi arganged at a

- deyi d ' devi.ce- co. d '
S5 08 B8 SRS PB4 55 HORP SR RERR B am a1 o

t hakingbuttv bt Wyfr & CaieP GahRwgh pening/tBkinG BN &hd taling out
that are substrates, and also takes - 13 in/out a
wivriedless wafga W fraam pirelessOmafge comem@at i ng a waf er W,

Carrier ke-i.n rtkon.B 1. includesocarrier ,

ol &t F orHeSD TR REE AT S Akt T bR BT {arfected tgppigeessing
Plpuftn BY haviig Abérphessundlifdedi 4 ¢Ring 20V &@probsssing portion B2,
pl aced, an_ogaglng/cI05|ng portion 2I arranged at a

waliree phelfamits Uia LE asd 373 ¢ash having heasingaod coelingamits et multiple levels

L at f.or .and a transfer armAl for taking put .
b PO et e e ML oD gt 5P g T oPbes side. and
2 maaGladspliting ridehanisthy &2 @66 ABAbLIradMérfih©Wafthd ® 8SF from other
wafer carrier On. A deep or inner side of carrier

t RKeESFSINguattsiaghal arranged alteraatelydotshelfumiisdéled &l ang U3, Shelf units
DRI {2 holf R D AV B AR Ll RO SHELURAE oLt P £881aRGned in oe

)
I'" processi ng portion e shé

UzZowaretehlBing &ch fdradidighcheatd digectibgl vieaed iroeh thekids ofitarrier take-in
multiple levels 10 in a stacked fashion are arranged =
i ROTtiond b apé eaghrofipppnpstipmpettiogs between these witspad mechraisms is

a - (B ti chani s A2 and A3 for -

C PR e A OB RN GARE) Rt PO o8 s Bt pter W can

U ftietl$ mdeén plde@ssaipl pong@rB2 filodd shRifeinit U Posb&d énduRéresf to shelf unit
U2 and U3. Shelf units Ul, U2 and U3 as well as o

ﬂH%PQQQE@EﬁFP¢ng nmechani sms A2 and A3 are arranged in

\?ngveg%lg ﬁﬁgh&% J}é&ggmgrg{} }rﬁ?;agléi £ agr\_é\'?o%gtegiiﬂ ?ecs})ti:c%ge spaces each

. surrounded by a partition 23 which is formed of one plane portion on the shelf unit (U1,
U2 and U3) side arranged in the forward/backward direction when viewed from carrier
take-in portion B1, one plane portion on the right side, i.e., liquid processing unit (U4
and US5) side and. a rear plane portion forming a plane on the left side. |

Main transporting mechanisms A2 and A3 are movable in forward and backward

directions as well as in a vertical direction, are rotatable around respective vertical axes
and can transport wafers W between units, i.e., shelf units U1, U2 and U3 as well as

liquid processing units U4 and US. The controller controls the driving of main

transporting mechanisms A2 and A3 based on an instruction provided from a control
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-as well as in a‘'vert

15 portion B 1, and each of connection portions
bet ween these units and nechanisns is provided with
an opening (not shown) for wafer transportation so
that wafer Wcan freely nove in processing portion B2
fromshelf unit UL on one end thereof to shelf unit
U3 on the other end. Main transporting nechani sns A2
and A3 are located in respective spaces each 20
surrounded by a partition 23 which is forned of one
pl ane portion on the shelf unit (U, U2 and U3) side
Apor&ABulith Wihe REUIANARC K Rlnthe uﬁr%%a A s G Shies 24
fromcarrier take-in portion B'1l, one ortio
o#nd 2feareipgdwidesti with tesmpnera,tudelaq;usdng)deyms forr;gowsi;ihg (idpdd used in the
and U5 si de an ear ortion formng a plane
oRTOPFRS “igé’l“{ts & Yifg“ MHTS BF &%gaafa the, P TRREEATHIS @ﬁ@u@%aﬂd others.
A3 are V, i j; - 110
ERV&qBid ﬂ?ofségﬁl‘ﬁglﬁﬂl d.sf‘? g g???év}ﬁg? gtrﬁ%%lgilt 1g§f1'fédh, fot example,
aapplmahcmaxmts ¢BARE) Yar dni antil refiz@on filmdapphicationamitp (COT) for resist
‘i"' Wbetvveeﬁ? {} [ shel f units Ul, U2 and
vEloping gt % areﬁﬁa&kségi mgtipigi(e-8. Byeklgvels and arparranged
c I
w%"’cg*ha%.héﬁ%%&ﬂ;%ﬁé RofRE A foll s Spa Bt b LA A L urions
f suwhnaa acberticall solutién }ﬁmfetnitlmeﬂﬁcthfﬂ:h dsist quidlesdca db&d)per liquid.

e. e rature nd hum dity usting units_ 24

Sséirﬁﬂg]% Retedbop SRRRNCRUR N r}h@ antirrelectiop fiend e
f fopllgit%eiﬁlﬁ' fﬂlgthle'rgéﬂét qré‘l%féi{rédr{ﬁtag &n "4Hti0 l%ﬁl?&io'ﬂgﬂhlé%ﬁts aftPan

as ducts for adjusting t tenperature an
hwppmatlpn uaih'theeinafies, rekpectivelf. | i qui d processi ng uni ts
U4 and_U5_has .a structure i f.or exanpl e,
appl i cB8i b AMde gey )at%{21 Wﬂelgwts ip syual Rfﬁcqswps.fievwe 100.
appl i CALfRMUBIFS 3( %)of Rafﬁﬁ?s'@f Uﬂ}% @? r?:hu%@% D8ious

units (DEV) "are stacked in nultiple Ive
| preetssinguditaistacked immgkiple lebdy ﬁ)r@nrfanmog‘pmﬂ@htm@t and post

P B e et oS ed it gt Bfacki s U4aa Us.  These
aﬂiriouE §fdc€ﬁtdg%1t§ 'f(erBeri%nﬁﬁﬁ'tﬁé atidve ﬂi'éi!re%ﬂﬁjerﬁ‘ ag@ g@ét RRGfment

liquid. For the sake of sinplicity, the application

. uintlndéspret hEaBﬂﬁtﬂ unitfTRSY,t 4 empkerature @ookrolhmitCPL) for keepmg wafer

ication unit for the resist ar red to as
R e e SR Gl BB AL S APE g hoo treatment
USH {vafel OV 8BRS dpplicatioR DR e fe¥iSl Yquid a heating &W%M&ﬁ?ﬁ’
illustrating the shelf units in substrate processing
demployedifoOperfdrefing hdahyeatmeri gn wafer 84 efteradpplitatioh ofithet resist liquid
Ua:.erd 19 ?efgrrgd tgsaslan %lreugai?ngvt?nrlt oa ﬁeatmg unit (PEB) which is employed for
heating wafer W subjected to the exposure and is referred to as a "post-exposure baking
unit”, and a heating unit (POST) which is employed for heating wafer W after the
developing processing and is referred to as a "post-baking unit". Fig. 3 merely shows
an example of a layout of these units for the sake of convenience. In the actual devices,
the numbers of the respective kinds of units are determined in view of processing times
and the like of the respective units. |

An exposing device B4 is connected via an interface portion B3 to the deeper
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processing units stacked in multiple Ievels for
perform ng pretreatnent and post 15 treatnent for the
processing perfornmed in liquid processing units U4 and
U5. These various processing units for performng the
above pretreatnent and post treatnment includes, i.e.,
a transfer unit (TRS), a tenperature control unit

(CPL) for keeping wafer Wat a predeterm ned
tenperature, a heating unit (BAKE) for perform ng heat
treatnent on wafer Wbefore application of the resist

19? loflsheft ulﬂﬁ%ﬂ fﬂgprgégsgméFlA@ pahi ‘f&eﬁc{fp%r@%??lefggéw of first

ormmn eat treat waf er f'ter app

Ofmd E@oﬁ@&ax&bohhtﬂlﬂ ¢hambed 27sand @Bertiieidare@rrasgel in forward and
"pre- bakln% unit", a heating unit éPEB which is
e FRANYEPOSIHRNS PRIWESTHRf ORRSaE DA 2 aRdernosing fgvice B4, respectlvely,

r e Ki
RSB0 i eSS Bt o AR RO RS M o0 ! flecivey.
heat i n@n witkeite Bt ek g ddvice 1Cd)BV&1|e¢ﬂehﬂi@ mﬁtoﬁeﬁﬁérngutamdlperature '
is referred to as a "post-baking unit", Fig. 3 nerely

s BeMEHInEIng napplissHsnainds anti-reflpetion Bim foraie uaitiand dﬁ%ﬁlom%umt
S%ﬁ;ﬁes ]:)nc? ?(ﬂt\ﬁg ghr%eggs? r?t&textégpe%ﬂ/éig 1 gﬁa\/\%fgleérm Al Rfd main

deﬁaﬁfpasrﬂi}fgdnedmamrawmfana TASC&S fspighdt tolths firsatrandpbRingipoetion in the
of the respective units. An exposing device B4 is
c SMRadiment «fithe awemmner fThus the RSt BANBOTHNG mﬁ%oru@e%‘rs wafer W
Q r l¢

| AP R B Rt B! o' LR RFRATE [hrd Rt the
tpmwgtmﬁﬂson chanbers 27 and 28 which are arranged
in forward and rearward positions between processing
por t i o OBPIRNG atepsiAatgTHeNer PEoduat watet Meby puhsirgte pr%ﬁ?asmg

ali&,iPd P()U %& a\r%n%égﬁk&tgd’] gﬁa’:ﬁé‘\%ﬁlgﬂ él){el foﬁl@&ﬁrg%’a{ﬂ NGy afer W that is

portions espe n subStrate
paoeegediimgardenvC (pmcéd)Gn cirnier fakedin portioniBl, antlriansfyet processed is
I.cati.on unit

nit erature stin njt I :
gﬁltaPSHOéﬁFﬂnEHf‘ efquﬂnﬁ\# gq ﬁilﬂﬁ' rgﬁitt(nggpaéé&léﬂndﬁ)Frﬁ@SPaﬁFq by main
C?xfaﬁ er med z\{u %8%@'&1&) 'tﬁéteﬂﬁ%ﬁa@&@tcb?{ﬁ&%mt (CPL), anti-

Tran naln transporting. mechani sns
anefleéBorcfilerr fe;srpmgdmttc(BtAM)f heasihg una (B AKIE) iand) tepagretatore qontrol unit
t he_ enbodjment of the invention. Thus, the fi

t KaRkbiorappligrtion Lt §-OTdinctipcrdgiat dhephlisatiom Ul f%@&épplies the
V‘@és?s'i llﬁw 1 &8 QEEE R | Phen! Jafer W iPRNT {d &g@sxé% d80& B4 through the

t ranspor it to the processing unit formng a
r ésatiig qaat(PABDl, tempérafure dortiol wait ¢CPLY, hyansfabsdit @RS) and interface
prpglgt%?lsé3n %nd is subjected to the predetermined exposing processing.

Wafer W subjected to the exposing processing returns to processing portion B2
through a reverse path. More specifically, wafer W subjected to the exposing
processing is transported through the heating unit (PEB) and temperature control unit
(CPL) to the developing unit (DEV), which performs the developing processing on
wafer W, and then is transported through the heating unit (POST), temperature control
unit (CPL) and transfer unit (TRS) of shelf unit U1 in this order. Then, transfer arm

Al returns wafer W to carrier C of carrier take-in portion B1.
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device 100, wafer Wis transported, e.g., through the
follow ng path. Wafer Wthat is arranged in carrier C

- placed on carrier take-in portion B 1 and is not yet

processed is 15 transported by transfer armAl to

~transfer unit (TRS), and then is transported by main

transporting nmechani sns A2 and A3 through the

tenperature control unit (CPL), anti- reflection film
formng unit (BARC), heating unit (BAKE) and

tenperature control unit (CPL) to application unit

(COT)  DRsdriptisn Wil 8w . . |

agpl ies th?tgr esli S!t3w|b}%ﬁf?’?&ﬂefﬁyefﬁwmﬁrﬁ%% (Setrru c\tltllre of the

i Beatipgunit pedfamusg ty RIER poeeing idoRIGH ptdvessi@. h&igsi 44y and 4B are
uni t {P@% ten;Pg;a#‘aﬁlure control unjt -CPL?_I, transfer

ufios TePRRS STy righe Peaftog ung dp sybsiratsprocassing devism{®ct ed

t o t herpfeptiet @ FENAA £URES tROhdMtRE SRk 'ilﬁgrdey\gtz?sfng\/yl, astage 32, a
subj ected to the exposi-ng processing returns to

predog plate 3 povhidhgs mBRable hteyaliphinghe Egwes ebqattie stageraad is provided

i fically, f W ' h [
S T St Sy SRR g 5 vt ca
(B8 in%uﬁl&'ﬁé?ﬁ&fs@@eanﬁgﬁ,t feﬁbed’c‘i%l&, 2md él&%&dr gﬁ@ 3988r 39b forming

devel opi ng unit (DEV), I ch” pertfornms the vel opi ng
psebe eashifomnedof thvee insW and then is transported

t hrough the .heat.i it (POST), te ature control L
P OUOD P el BT (PPST) o Lo S CONLEO o
t Rbain@a3edan 2EHQH thetiﬁﬁ&sgferfa_siﬁé@l. Al of ﬁéa‘t’iﬁg 53%@@) MdnBed in shelf

carrier Cof carrier take-in portion BL

Derit B pmiiartranspdrting meblenismiseAl gndyAd ean adwgssvhgy insikde of casing 31.
exanpl on a.structure of the heating.unit . .
per 1 or MRS SReTiEcANG YHHeR Sl roRFPAHTEsRSSTini R Ao giain transporting

Fh&@Sion 44) 3REr ARt A Rting (126 & A8 O IPBRS vRNAIM/ Btk ggrtion 35 (or 36),
heating unit in substrate processing device 100.
Relpater pigs 3w tRanger wafer W @ngmain tiaesposting mechanism A2 (main

i ncl ' 3 t , 5 [ t
SBEHPTRebo R A8 ot sPabieigre s By ot bachlp B fen
st@gealigtbyiisy AERYGARRS 30M, WRfS WS traRfertdal i %ﬁlingté)late 33toa
portions 35 and 36 for wafer W shutters 37 and -

t besting glate 34. osWafen Vé subjertédeto the heatdrestiaSit hpdeddg plate 34 is

respect rvel .and elevator pins_ 39 r 39b form ng

BT OREL IR A PlgR P Pl iste 33 e el odhE (A the
aEdoing Sflaih Arad iRIrfing iMebhabidm ABirdbelved QARS W, 43 transports it to a next
mechani sms 10 A2 and A3 can access the inside of

c#agng 31. For heating unit (PEB) arranged in shelf
uni t . intra rti chani sms A3 and A4 can
acces;Jlg l1gh§enli‘°’| ahglf“&lgpg‘% l%gpi%ggl. |

Referring to Fig. 5, heating plate 34 internally has a heating portion for heating

heating plate 34 to a predetermined temperature. The heating portion is formed of,

e.g., three concentric (annular_) heaters H (H1 - H3) formed of resistance heating wires.

- Thereby, heating plate 34 can operate to heat radially divided three heating regions or

zones by respective heaters H (H1 - H3), and the temperature of each zone is

independently controlled.

Among the heating units, the heating unit performing the bake processing or
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More specifically, when main transporting nechani sm A2

(or main transporting portion A4) enters into heating

unit (PAB or PEB) via inlet/outlet portion 35 (or 36),

el evator pins 3 9a transfer wafer Won main

transporting nmechani sm A2 (main 15 transporting

portion A4) onto cooling plate 33. By noving cooling

plate 33 and vertically noving el evator pins 39b,

wafer Wis transferred fromcooling plate 33 to a

heating plate 34. Wafer Wsubjected to the heat

t LERARME pPYccBgA DL B! AL Realthg! pate BE i

hgati ng Ipzlijltcee Sl?g nt oﬁcooﬁfnbgﬁ%%e ggﬁ%{rjﬂ% ougrﬁ“euattreatmem ata
c puidetegminéd teamperdrere anoedfemy, plageidrihéream sjibodghnmpt shown.  Further,
mechani sm A3 recei v fer W and transports jt to a
nistperagpregogyal ung @’iﬁ?%a LIRSS TCORE Gk rﬁﬂg psrfjafr@neahe
RednflerdtB8 ddfusfih@progessib@al b 3 fer i
hearllt%i’ ng por iSSnQPrgreﬁﬁegt|Enggeq%gegﬁﬁg%ﬁlg%gﬁ%z&%%eg%?er%at '8
ppkdet thereonedd tsaimpadyadubjeeted Thehdleat iregmpnr ti on i s

formed of, . e.g., three concentric _(annular) heaters H

(HL - F® 6fi%e Aapestive wer At riredesh2afar ™ wi res. 25

Ther ebyef éorm%Fd, ifelesd wafth VARG @:‘g@id‘éﬁ’ 6{1&‘&& Wi} Anlpérature

di vi ded three heating regions or nes by respectivVv
heatsersst 1 Ha¢hHbrming3) temperdturk deteetiqpep@ation, andh coatrbller gnbdstrate

is ind ndent control.led, Anong the heating units,
\ DT MSHTALY BETAsE i PHISTD ARes FPEEE BOTRY. oFach
- lefnRPlireRBKOPY | Y QRSRED ﬁ%ﬁéraﬁgﬁgggid ﬁglem%t Tentherature

1
performng the heat treatnent a erm ne
t esmpensaitl relooatedyad @1 in\iopitiaoe dortrdsposding toatht toeg heatiag zones in

sEom.grurérer, tegperat'ure control unit (CPL) has a
t ?F;S‘@g_ A CBWEFDIYpl at e performing the tenperature
adj ust F%ﬁ%@ﬁ?&ﬂ&@&es@ri%qg@ﬂ &l e afs ﬂ?fﬁ@& 43 such

the wafer that is 5 placed thereon and Is r eady
sthe} totpethtire stior Ak adn dated ttinetemperitge d6taias peedetermined intervals,

perspective view of wreless wafer . Referri t.0

PR B BE5neRar L Eaethanes o PO TR PLIbE teperaiuie deregioh st

! RIREEt RIS QontPEIRE 25 Sanfl knEAGB-sEREHabPoftht BPREEA tthferature value
detecting portion, and a controller (substrate

cthus oblaingd xamPe statedrim el spoqmgopairtdedl wi th a battery and
a storing.portion. Each 1Q tenperature sensor 41 is
conne ch@d7 ts@o%%ﬂp f‘soﬁef’té‘?“szf‘g WIS ,Wa%‘s? cg\rrxgag]wean&@thers.

- Tenper REféfréng to Fig. 7, wireless wafer carrier Cw includes a controller (carrier

controller) 45 that performs wireless communications with controller 42 of wireless
wafer Ww, provides a measurement start instruction to temperature detecting portion 41
and reads the time-series data of the detected temperature value stored in the storing
portion of controller 42. Wireless wafer carrier Cw also includes a holding portion 44
for holding wireless wafer Ww. Controller 45 is configured to tranénxit by radio or
cable the data to and from an adjustment computer 5 arranged outside wireless wafer
carrier Cw.

Fig. 8 shows a structure of adjustment computer 5. In practice, adjustment

computer 5 is formed of a CPU (Central Processing Unit), a program, a memory and the
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sensors 41 are |ocated, e.g., in positions
corresponding to the three heating zones in heating
pl ate 34, respectively. For exanple, as will be
described later, wreless wafer Wv i s configured such
that tenperature sensor 41 can detect the tenperature
data at predetermned intervals, 15 e.g., of one
second in response to the provision of the tenperature
detection start instruction to controller 42, and the
tinme-series data of the detected tenperature val ue
t I’l‘ﬂ@ lﬁ@ts@rhg 3ﬂs&ﬁ%o&§o§én@sr e bﬁ)cﬁ ?&nﬁtupfﬂqullm% 4&ription.
7 shows cross Sections of wreless wafer carrier
QN and Reffdrangto FiBe$,adjishigertt cofapgter ¥ inchides b bss 5@l heemperature

C Rl ST horhen s PR ik PR RBHPRS1 dHERETY dat

cﬁl'&ulﬁﬁx:i% b&tibR 50 ZnQrrsid Ja?éu@a‘iﬁg g\ﬁ’?cfo%rso\i\% daaqvg Z?oﬁxon 505 and

measur ement start 1 nstruction tenperature ting
p@rdataomandthitgrackivesauiton hes, whieh sre comscttdtta bof 5@he

det ect ure value. stored in the stori
portio e&fpegg‘ﬁﬁ 3&% staringporjgn 80 buareasfedime:ssties gtagfthe detested
a't?ﬂﬁ)érﬁ‘tﬁl’é%%% tBat® h@hﬁﬁe@ﬁ’* kirgRsAdatef W B di 'tﬁﬂsmxtted via

ess wafer Wv. Controller 45 is configured t
t cantsotier 4by Terdporawre @48a obtairing patidm 602 taeout the mm-ames data

c ARk FETES s A S 9A OIES DALY igfinadte) o the
C Q%er@ rteréperétﬂreoxva"ﬁ&t 6lﬁﬁne@ﬁg doRh&RBh withQABY! B&Em? uhif after the

fornmed U (Central Processing Unit), a program
a pimmnmyt dmdretelsewafei 8VWioneheating platerde anéordlmgho the time-series data of

nents take bl ock forns t he, f ol ' : .
N tiﬁt?iﬁﬁmperﬁare VRlug @ne@wrﬁ By Wgele%ﬁ%@fwﬁgﬁﬁndaamaamﬂon
5 histirl e QFreRs M SreP Ry nfAnh SIS BhHbEpHAbR6 38 8¢ HEWribed later.

portion 501, a tenperature data obtaining portion 502,
a Syoveay 9atel stlaulating partian 50y cgorlaten basddn the tepffesasere data of -

Icu a portion 50 a data 9 orti.on 505

- Rering Toaef s SOhoall 4R s iRt Frsfi e AP giase 34 and
cw&g@ helubehsamragzevm@ IRt 8- fp%te Qer(ﬁjﬁé?ﬁtbfhgofﬂféﬁﬁdgoﬁlate 34
501 stores the time-series data o he detected
t evifher apiedeferminecbtimp band @Nf_n@awdlrwlmylymﬁeebcégsamf"everage value"

transmtted v roller. 45 T
dSE MBBETehY AL TBRES GPSGaTE LSS T DETEFHLE SRy Bas
ddrRperatWhy cﬁﬂer%ée's (Qﬁlcﬁ B bE BderlrQ @%as al! "?ﬂ%‘é" Rerbinga &G fb&ween the
of the heating plate" hereinafter) of the
zones heated by respective heaters H1 - H3.

Offset calculating portion 504 calculates an offset value based on a result of a
comparison of the average value and range of the in-plane temperature of the heating
plate with a target temperature range and a target in-phase temperature difference.

The offset value is obtained by performing a combination of the temperature target
values such that the average value and range of the in-plane temperature of the heating
plate obtained based on the detected temperature values of the respective zones may fall

within the target temperature range and the target in-plane temperature difference.

Data display portion 505 displays, e.g., on an operation screen of adjustment
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10 detected tenperature val ue obtained in connection

Wi th each heating unit after the placenent of

wi rel ess wafer Wv on heating plate 34 according to the
time-series data of the detected tenperature val ue
measured by wirel ess wafer Wv and transportation

hi story of wireless wafer Wv managed by contro

portion 6 to be described later. Summary data

cal cul ating portion 503 cal cul ates, based on the
tenperature data of 15 heating plate 34, summary data

t E‘%‘Bpﬁt?r §m%fﬁlﬁédrt§mh&fa égaﬁﬂapﬁmﬁﬁ %Q’Ea'aﬂ %&t\ﬁllﬁ%f’ heating
and, or exanple cl udes an aver ge_va ue of

i plagel 3ne Daenpyensatitireceioé pbreiahisng ppffatms {Bahsmiisiohireception of

predet erm dt| band \NhICh wi | | ly referred
t Breggtenpyne ge oo quapeﬁﬁafbﬁéﬁcr@ﬁﬁpﬁﬁwl n-pl ane

t enper
t enper 2%“&5@625 ??%?*2 8800 LT RERAE, oBloFpoiflof § et @Bntrols atleast
avdérioas gedcelsigainiafstier 3s tbehm'mg unhe (BAKFEORAB, BEBtaad P@ST)
res ective heaters H H3. O fset calculating p
i i GO T 3%#%% iy (RE Vhnlemherainy e Gato) gt SCPL) as

c

%}pag r3np gﬁétéar@a@é@%@%%@ggﬁ}g tfAREa] Al Nain transporting
t megi&hxstre A2edralt A3 ahe¢ sargad andkpartimgy ;gﬁtlonsr(Aﬂhmd e\S) and the_like.
tenperature difference. = The offset value is obtajn

by per Fi8r AhRyvse EBHSHR AL corTIPortiRn ¢ enpetzal @P@lqna@lazermed ofa
2 | .
éP‘g?‘g#Fé%r&H Ghd m?ém&rg,f BAEHBIE R CBEE%HM aRg Blotk 5&%{% in the

enperature eating plate obtailne
bﬁﬂled/myﬂetsd:rq)thbet ected tenperature val ues of t he
respec e.zon y fall wthin the
t enper ée%frglgrta aﬁamml@%'g‘etmwewg e ApSESiRR Hipiéng portion
deéf, %rrgaﬁ:@selégﬁhgpghﬁﬂl Gy P%cﬁﬂe%oé%gdﬁcﬁﬁbﬁg(% aScoHltrol parameter
on an operation screen of adjustment ~-19 conputer 5 :
t b@“rft@bn&pn@@ntééﬂpedaa displagl poatjonsifiireend\a ddéet @arsmok/refdigeportion

B0 i s e B SOHL P Ao Ok hd stored  pluralty

pBﬁ‘é@ﬁ)@i MR 86l dabgeriald MOILAR e 8PP EheGLeﬁlgeI*ﬂﬁJre measuring
descri bed bel ow. Substrate processi ng device

i motelthesneasuringahe panpergnretoftheatingcpater3gl apd atproeeas tecips that is used

( BARE ek e o sy esisE et SRR bespats pn produc
dﬁ/‘iﬁl’ W’h&gbééﬁl fradspEYatiaNshitse PRREAIHY @ndRBhS Blthd FEsf)ectxve
(CPL) wel|l as transportation systemand the |1k

i n@ICQ&Slnsgmm amkthedikar m Al, main transporting
ﬁzhgﬂgﬁ%npgﬁrg@%ﬁﬂ%ereagg ?sns(életctre W e(r)lrs%alrtrllrgg (e)rdte{ngg gr

periodically measuring the temperature of heating plate 34, and is used for measuring

the temperature of heating plate 34 when the respective heating units perform the
ordinary heat treatment process after wireless wafer Ww is transported only to the
heating units.

For example, the temperature measuring recipe describes the events together
with times (hours). Mores specifically, it described data such as the transportation

order of the heating units, the time lengths of the heat treatment performed in the
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pro

Fig. 9 shows.a structure of control portion 6. Control
portion 6 is forned of a 10 CPU, a program and a
menory, but sone of such conponents take bl ock formns

~in the followi ng description. Referring to Fig. 9,

control portion 6 includes a bus 600, a recipe storing
portion 601, a recipe selecting portion 602, a recipe
produci ng portion 603, a control parameter correcting
portion 604, a data display portion 605 and a data
transm t/receive portion 15 606, which are connected

t ‘Heﬁhﬁ uﬁgg)amﬁ%@ 'tﬁﬁ%ﬁgt‘ﬁfsghtgﬁedo&{ fhk @B s hqqgex%hg [t&hs@r arm Al and

p ura |ty of recl as a tenperature asuri ng

T maupiearfspmrtlug enecharisnre AzampbAatmn@dnewseleisn@fean\etofthe heating

rreas erature of heati pl ate 34 and
pFB L l%@&?ep%reﬁﬁg HRSROTFHPN RETSFCEIEN; A Ny geetermined
f @feper formng resi st pattern form ng processing on
guct - wafer Wand bears transportation paths,
pr oces Rierige sededing iportioni G02tshiects appraptiateent Gropr ammgﬁhngp stored in
units and the Ilke The tenp grai\lture measurin% recip

i 5eCE SENEP IR OLk aMPTs FPEHBCA M AT RPEFRIOT QREFFHDG aEaﬂPFSthg
H?Qﬁiéﬁ'(glgerﬁtﬁﬁ sthéEHeﬁcﬁtsHév@n)osfeléaﬁathé B5br ?bnﬁ%g rest e sﬁ § the

d for neasuring the tenperature o at |
3tempeeatuteheeaswipeetipe or thegiroceys mt;tesarpbﬂhémbyrretctpe selecting portion
S\qu. nfi\ heat treatnment process ahter W el ess waf.er

# & ?‘1y‘%1W§ BBPROREIG AP 5O RENONg Shese SHqrewyin fR$1PS StopRe portion 601.
exam rﬁanntep 8hd RBRELA Bérs%vﬁzﬁéd; bt f}ﬁ‘:ciérﬂﬁergﬁﬁé:ﬁ)k&ﬁﬁng mode and

t he events 't oget her times (hours)
s peqgirbeessihg yode.t 'ﬂhaso:pelrzhedcaimmrshl@ humlsertolﬁ d1e wafers to be processed
trapsportatjon er of the heating units, the tine

éwgﬁmynﬁo ttheregis ,;L mmrafw%%  RefiRepsoduss portion 603
hﬁéﬂdhg& e deSipaddich REndW ?é?ﬁﬂ%@éth%élﬂeatsbﬂﬁgsre‘éi%é I?)?oéekmmpes and
axis. Thereby, transtfer armA and nmain transporting:
ntrehspritgiien kRipahatcABling mrtbpoperateir's eperstomaf er Wv t o

[ units through the et er mj, ned

d
L1 ans pQPRARBFPTRSIEH TS BTG PBY CRBeT LA GoRroh Rfgtmeters of

t héRers P1RGS REnSAhEplate ™ RRED bR theQBeSRINRE tRnsmitted from
appropriate one from anong those stored in recipe

sadwstmgnmnpumr So@ithatNtsatingspletei ¥4i afalatly heating uplemydme wnhm

ﬁeratl ng(@ rtatl n or.t.i o é g_eraél on. Creent 0
R e el R s e P Yide e ERRREL ol Gpters © o

controller 61 of each heating unit.- For this heating plate 34, the temperature control is
performed by a combination of a PID (Proportional Integral Derivative) control that
performs an arithmetic operation based on a deviation of the detected temperature value
and the target temperature value to obtain signals corresponding to the quantities of the
powers supplied to respective heaters H1 - H3 and MV (Manipulated Value) control for
supplying powers to heaters H1 - H3 in a fixed output pattern, using a timer.
Therefore, control parameter correcting portion 604 adjusts the input patterns of the-
PID control and MV control according to a predetermined algorithm based on the offset
values transmitted from adjustment computer 5.

Data display portion 605 displays the produced data such as temperature data,
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tenperature measuring recipe or the process recipe,
and thereby recipe selecting portion 602 selects the
appropriate reci pe fromanong those stored in recipe
storing portion 601. 10 In this nmanner, the node can
be swi tched between the tenperature neasuring node and
t he processing node. The operator can enter the nunber
of the wafers to be processed and the type of the
resi st through the operation portion. Recipe producing
portion 603 produces new reci pes such as new
t t ' r eei e
e R e PR B BE 3570 O PR soreen ofthe
opempiiteqf.e., £ontEsi porttdn Q ar]aitattﬁhsrﬁﬂ)/lfédeﬁlb ipB L B0 parfoﬁﬁﬁ
corrects the control parameters of - heaters H - H3
hérae%%m%/%?@@tm 9. @é%@teéwqeﬁéia&ﬁ to4Eam ggjpgtaent computer J Thereby,
i 4 r

59%1?&%3& tg?&{‘é&g%b t?& %&Ee § f}gx‘%ﬁ&ts tané r&%gte?%te tdha$a1nby radio or
peatdetvith respect t6 ﬁdfhlstfrrleﬁﬁbd)rﬁﬁl&er aadwneraw \dﬁ"ér tdnger Cw arranged
corrected contro|l paraneters to a controller 61 of
e Qetidsdbe devéceupnd the signalifhy garigiand gneingthe tgmperatyge measurement
t I t
o??glﬁgl@%‘\% relg%’!? ttlgéo 0 ?Sét ng%xgse%rgdl%@Qe g%flltb% t Mt&a ah? Deceived
thﬂﬂonmﬁmﬁﬁhﬂﬁcampmmrshnet|c oper ation based on a
devi ation of the detected tenperature value and the
t ar get Coatrprastion & 1scoanpectedvigiseairplless ghap to the various heating

CRAES qulﬁg Pay T %lﬁl th% San p&%ssi%%s ther than the heating

supp to respect| ters
( \vhirs @WBitPﬁB WSIEAndCBWKEQ kudtods apﬁhkfalﬁby ufigs (COEY, deteloping units

. heaters H1L - H3 in a fixed outg pattern, usin
f13

t (IXeV) andtemperadirs cantreloymte 6¢P{a e in welfuess Dhg US of
Fotcle& g%%%iab'%% th{‘ﬁ«aﬁ hu&{iéﬁﬁeﬁﬁ%uaf ad sl LR] Al, main

ntro and contr Ing"to a predeterm ned
atrgxmplotthm thechenisron AR haed @f3f, smdl secoad uasspbrtmgs;mrmmdt\tf arminAS

ust ment c uter 5. Data display por
ql 5Pa§r§tl°erﬁe° Bﬁeowe@ap@mflwtsage GRS ?dgmcgltr@asra 61 - 63

ggse& %H‘mé' Msﬁ?&ﬁl@n?gﬂcdﬁfﬂfoﬁ; breipdlgues of heating plate

e operatlo screen of the ‘conputer,
i : e. : frahmg ohe qase df meastrinddieateimpenatine vf licadag platgir 6f heating unit
6&gg§erforns E%ansn135|on/recept|on of predetern ned

1 3 30 ARG descrpign b¢ giyen %g}emratxogé)f the substrate
abfRashh ﬁ:@' p&gdlggﬁ? H‘(fscﬂrstpé?ﬁt%dd%%rﬁ of & i {‘glre"iﬁﬂ%n ts and
10 Or ca

receive e Wmth respect to
ad j ust ngtlo axmmmarﬁieﬁfnngndpefma swepf éor rmslltm%rthemtmperature of

ran e the device, and the signha
gﬁgat%% SHgtetrrecesEng dpve Q0 %a@mgetﬁéﬁf first embodiment of

the invention. Adjustment computer 5, control portion 6, wireless wafer carrier Cw
and wireless wafer Ww read the program providing the various steps in the flowchart
from a memory (not shown) or the like, and execute it. The program can be externally
installed.

Referring to Fig. 10, the operator selects the temperature measuring recipe of
the heating unit (step S1). When this recipe is selected, a summary of the temperature

measuring recipe and a temperature measurement start switch are displayed, e.g., on the
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of wireless wafer Wy, the offset values and the |ike

can be transmtted and received to/from adjustnent
conmputer 5. Control portion 6 is connected via

controllers 61 - 63 to the various heating 10 units

(PAB, PEB, POST and BAKE), the various processing

units other than the heating units (PAB, PEB, POST

and BAKE) such as application units (COT), devel oping
units (DEV) and tenperature control units (CPL)

arranged in shelf units Ul - U5 of - processing portion

B2, and the transpagrtatio tenms such as transfer.
PR Ao {feR O EPARTRSTIITG nOBRART SRt Rs SSHFLEARS Shigh, contro
S@6AIM d fratdaotht ket Pltd AlEuRtheanNdaARigndiRo EBAtroller 45 of wireless
operations of the various processing units are

c Biafer sharied Choyvie adjustolentegammBiter-5 Gp $2asefontmoliendS provides the

i pstructions of control portiaon 6. Taki t he, case.o :
s e e tne OO Bpireles s WG W b
heahirbler U2irbceiveE MR temperature hRERIrEmerfl S8t éi%ﬁa'l,%fh’d@' thé temperature
now be given on the operation of the subsirate

pmsesieneny byl ¢erprsatarscssnsiirdd at predaeerhined intemvile,di. greof ongfsecond .
the,i.nvention. 20 Fig. is a flowhart defining. . )

o B4 VS Me s sértes kot iéteted e MRl 4B st Obtained in the
hg@}ihggomogt(ge%@py substrate processing device 100
according to the first enbodi nent of the invention.

Adj ust Hetis exemplet the step afpmoviding pher teinperagire wieasirement start

f i i | f \Wv d. th
o Risthefelih s haes 42 R wifelest fafe WL E ooetiekd Hpidsafrslgss water
f EfeACHE MIh¥refd?O!ths PRMBerRined PSsitidkén tHRHleRXGRIMeA thdnsportation

The program can be externally 25 installed. Referring
t pathicgrresponds tocthe pesitioroin wisgless weafariearriesgyer at ur e

measuring.recipe aof . the.h i ng .unit p. S.1). en
This.r SEREEig Blosfising FFicd 00 Mo ot s el PLBanste

MRS Al iftgn WaelepewatelcaribeORYasddii et heRahptr IR YhedshiAdent start
switch are displayed, e.g., on the -22 operation -

sERzlmndfis ranspPBed tsotbe iherting, UNRKEFSt heatBEEINEDEFHOMB0E HiesP AB
this. i t.ch.. trQl rtio ovi des t
 Blcketle B B0 ko bR R RL s I e peeuperppe trger

Ohcdordify R5Sthe prdibRImmed kiaBspoRatiyh PatBdndl SHe M Bdet&riiiid! tithe (step
r5n(§§lstep S2). Controller 45 provides the tenperature

surenent start instruction to controller 42 of
1 e RS Bl s SPEAficess wate w
t BAMealon heating plate 34 as already described, the sensor senses wireless wafer Ww
to start the heat treatment.  After the processing is performed for a predetermined time,
wafer Ww is transferred to cooling plate 33 to start the cooling processing, and wireless
wafer Ww will be transferred from the first heating unit after a predetermined time
elapses. The timing of start of the cooling processing depends on the time at which the
sensor detects the reception of wafer W by cooling plate 33.
Then, wafer Ww transferred from the first heating unit is transported by main

transporting mechanisms A2 and A3 to the second heating unit performing the

temperature measurement, and wireless wafer Ww performs the temperature
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measur enent by tenperature sensor 41 at predeterm ned
intervals, e.g., of one second. and stores the
time-series data of the detected tenperature val ue

thus obtained in the storing portion (step S3). In

this exanple, the step of providing the tenperature
measurenent start 10 instruction to controller 42 of
wireless wafer Wv i s executed inside wrel ess wafer

carrier Cw. Therefore, the predeterm ned position on

the predeterm ned transportation path corresponds to

¢ b g | : : '
sifefRapbi sy b B 3By Al S, el Pireiqgyater W
t adasponrst tdhetthiod Aéating uait Perkbroiing thewekeleatpsranat efeasurement, and
carrier Cw based_on the tenperature neasurenent start -

18 YPisAgH o Hecimiar teraperpyFe Baaement ($&a¥®ng uni t

first
§ h : ;S e)z}gg.%fdlr%q? gﬁ‘ébtrargsg&g?tfdéq %nﬂﬁthgﬁﬁlegtpgét (Se? 3 dI Rireless
et VEWES traispoged to dChe Ihéatﬁ@ drtts hb@ilw atat Eelrrl“pefmd'e data

transportation path and the predeterm ned tine (step
smeasyrpmery dargets sandribe tampgratpger datars sipagyred; at Brenpmaa t@nspomng
9

GO £ UL S TBE A RSy G Wt wirls
s evuS@ atbler €me s SWVhad @ireld¥y wifer anrdturhheo Wiralesstwafat qaemdr.Cw, e.g.,

After the processing is perforned for a predeterm ned
t ithibe abqugrraannggy cOBLOl RATUPLP PERYIEs t’éf‘o’@F‘i“H@lOBIf%rt cadmg the,
s I
g bRE SR 2S SN 1 ARV B BB Bt s an

a cﬁﬁt@@l&t @ rind edrdléssBvafdrapeamds tHeandasuiengnoof the &htpefafture data
ceSS|ng depends on the tinme at which

the cool i ng pro
t hiepssy @é&@ Het example; Hie basienpis chareed ingredess wafsy Ww.
COOI | Ny, QA %H]%Sél%mt Igrﬁgutey@('efards JErE@Qeﬂeg AR et R
first heatl ng unit 1s transporte
t tanspaote \mg;ermmrhdim soBng'goraod oABm'ek&si hefeswmmzl controller 45, and

heatin nit performng the te ure surene
ArtPrea e fefean éfat“b%dﬁ@rsft?ﬂ“fﬁqu %n?@ 340y & Conadl portion 6

(8 t
BT 57 e
t heaipk dndag fdngedj of the[peedetsrmineg ttaneparatidn pethrpmd aitmerigprovided from
measur enen IS subtj()ect ed to the si

 GAR iR ks A RarUTL D oS Ty COMPUGF SFIEp IO pemperature
t rdﬁﬁ%%@eﬁrtuﬁ’é b@r@xoﬂ aph o?%ﬁugtﬂfén{ &J}Eptfté}%‘staﬁgst &t Thd Gfle-series data of

wirel
the detected temperature value obtained after the placement of wireless wafer Ww on

)

- heating plate 34 based on the transportation time from the provision of the temperature
measurement start instruction to the placement of wireless wafer Ww on heating plate
34 as well as the time-series data of the detected temperature value that is stored via the
storing portion of wireless wafer Ww in temperature data storing portion 501 (step S11).
Fig. 11 is a characteristic diagram illustrating the time-series data of the detected
temperature value of the heating plate.
Referring to Fig. 11, the time-series data of the detected temperature value of

the heating plate includes the temperature data of heating plate 34 as well as the
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5 wafer Wv is transported to all the heating units

handl ed as the tenperature data neasurenent targets,

and the tenperature data is neasured. Then, main
transporting mechanisnms A2 and A3 as well as transfer
armAl return wireless wafer Ww to wirel ess wafer
carrier Cw. When wireless wafer Wv returns to wirel ess
wafer carrier Cw, e.g., in the above manner,. control
portion 6 provides the instruction for ending the 10
measurenent to controller 42 of wireless wafer Wv vi a

adj ust nent ¢ uter 5 d_controller 45 . and W rel ess
PR ES B EretPe rafPRhton Be it el Bty e Gat o

( st epsB&sed¥AGhSteinpelire 4ANGH HRatidd§lale 3! &imar§ detiddaliathting
in wireless wafer Wv. Then, adjustnment conputer 5 _

r pertion A% calfylates symmerydlataa 1. of, theiavedegeeiatugdnd range of the in-plane

tenper at ure val ue st.or i ori rtion of..

R bR T8k B0 or Ol Bl Ry a0 compares
t 1he adlarage Vdlud DRSS O the BRplans tefiperi@urd OF tHetRatdslplatvith the
S9). Control portion 6 operates so that the

t 2586 pRompeadtiTapgesangrthe thege inplage tempenautectifieserae(ptep S13), and

T TEEITNYs wRABHRR -G o Tore PDRE B LR B AR vatue
t §rd 8 Trdnlok OF EleVif-phk tdrper&dfe dftha dbdiimk HRAd are Gt e S

(step S 1I0). Tenperature data obtaini nfg portion 502
ofpeadiicattnnge nWhen thruaverags velik @sd thetrangreofttherin-plang temperature of

Bl AR PGS WP g one e

Plvahi tBdtabes esnstathferahgdiRINaE taE QR planBerhgepitufchtBfference.  The
provi sion of the tenperature neasurenment start :

| asget (rmpestuterangeels definedne gt byf(tangat e¢reppsatueerd 1@ and the target

—

heat,i na_pl at as wel | the tine-series data of
TP Safire dERRIR dquitot fodd RGP IS 202 O

st or i NWheAthd Heragt vilut ah® e raRdest tivin-pladecssP@etute of the heating
data stori ng portion 501 (step S 11). 25 Fig. 11 is a

chlatede Profdhe epegifisghions effseticalewatinggportien $04eladgtesgthe offset value,
d . . e . h '
ol Sl P8 B 0R) Fich BB, B olorl O g A Baramecr

t beredtihg pdRidntconRerradtbi fiR coatrobpahmeteliofiheateist@l pHatiR the heating
i ncl udes the tenperature data of heati n]g pl ate 34 as
watif based pp ghe. offset yadyss god pepvides cpirestipnyvaluss pEie cagtrelparameters

HARZRANL ) ind hiEs YR heati 20mls G t i

te nper a[ ure cgng a %5?1 ﬁggft{j ing %fl%{nélg %ﬁﬁ%g u‘gr]rmalsrgyb%ef;c\q1 gt processing

caith theaddrivgtedponirblopardfidesal cul at es summary dat a,

i.e.., the average val ue and range of the in-plane

Control portion 6 selects the recipe for restarting the measurement of the

temperature of heating unit (PAB) thus corrected, and provides the temperature
measurement start instruction to execute the temperaturé measurement recipe. Control
portion 6 automatically repeats the temperature sensing with wireless wafer Ww, the
acquisition of the temperature data of heating plate 34, the calculation of the summary
data and the calculation of the offset value until the average value and the range of the
in-plane temperature of the heating plate based on the detected temperature value fall

within the target temperature range and the target in-plane temperature difference. For
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t ARtGdEPPeaury,

temperature of the heating plate (step S 12). Ofset
cal cul ating portion 504 conpares 5 the average val ue
and range of the in-plane tenperature of the heating
plate with the target tenperature range and the
target in-plane tenperature difference (step S 13),
and the tenperature neasuring recipe of the heating
unit will end when the average value and the range of
the in-plane tenperature of the heating plate are
within the specifications. Wen the average val ue and
t Bk ANGR 1l sebdH anB s RGSent SPRATISIUTHR t&hpdButdi@easurement recipe
heating plate are within the specifications, this _
misaosfigurad ta tresgon alitebesswdfar Iyeondy to theceméated hpating unit.
erature range ,and the tar

. in- pl
terper 1t G GG PHUBHESNE SRC FAPULS Lo O Bup oA the

1 veRidn) 8 desBrilbd: abBYe, theetplerdn@ERE hadtig §ldile 1£3s m@d3fred with

the target in-plane tenperature difference is equal, )
t wvireless waker Wi arovided Qvith/iempetdtere setectingepartibu é 1 zhel stopag portion
range of the in-plane tenperature of the.heating 15 .
RE TR of TEHEO Ep e PTE e BhE ot QAR R in the
PRE4tingMnR Wndled £tha tRgetiHEhR tERfdratifd diRa meRdtterRé® ¢hkiBS
it tocontrol portion 6 (step 14). In control )
poetfororedby astmatichllytsanapertiog wirsbass wefer Ngw po thej heatigunit handled
corrects the control aramfter of heaterg HL.- H3 in .
$ﬂtsll n}sg‘%lgﬂn% atrﬁgtsla/ftfagué er 313? ’anglxllaam transporting
PRRYhARCAS BREAS ONThetloHE s @bmbited XRHRlthOtash HHRFEHE iémperature
to controller 61 of the heating unit. The heating unit
pehdractemstss bEemting plater Wears sicagured Ovithiat heastremeot walet,a¢., wafer
cantrol para rs. Contrpl portion 6 sel.ects th :
- S e B Re ot B DPAG PHE ALBCRTERERTenSt" i Fernetted to a measuring
t QEREL AtdHged 8fitsiae dd MasURintent RARY by AWerifl QhBIE GHE theadtiRément wafer

provides the tenperature neasurenent start
i nat beiplageadon the bsating piate mere eagits, and thus tsameaserpment wafer can be

recipe, Control pgrtion 6.automatdcall n h

¢ it martetasfing Plte. wiine of Mol B ofoolsfi¥et e g Semperarure
agfitieshd h&fin®lintt ok epaEALS iRt Ws?ingfofﬂfkaddeﬂﬁiomeﬁ@ency due to
34, the calculation of - the summary ata and the

c thecmpastiingopsiratiomecap b seppressedie unti | the average

val ue and the range. of .the ins;plane._te ratyre of .

Uhe " nedt PgPre R gide hoiear BofaR b ahb by wiretess
Vadatd Wl tb thevhdablihgukib thrb@iogk preiennied bandpafgto@path in substrate
the target in-plane tenperature difference. For -25 ,
epamshsng deyiceHOO0sthe pasitiemafl wirblessqualen Wopisrthe puhstyatepiacessing

PG B R R RISt s BRI HbRge it s possve

hegtdcBgni¥hdcurately the timing according to which wireless wafer Ww is placed on

heating plate 34 of the predetermined heating unit as well as the timing according to
which wireless wafer Ww is transferred from heating plate 34 to the cooling plate.
Controller 42 in wireless wafer Ww receives the temperature measurement start
_instruction when wireless wafer Ww is located in the predetermined position on the
transportation path, i.e., in the position within wireless wafer carrier Cw placed on

carrier take-in portion B1. Therefore, it is possible to determine accurately the
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In the substrate procéssing devi ce according to the
first enbodi nent of the invention, as described
above, the tenperature of heating plate 34 is neasured

WwWth 5 wireless wafer Wv provided with tenperature

detecting portion 41, the storing portion and

controller 42. Therefore, the tenperature

characteristics of heating plate 34 in the heating

unit handled as the target for the tenperature data

measur enent can be perfornmed by automatically

U fradd Bﬁﬁﬁdnﬂgné’\ﬂ'fa?iseéﬁm\@,@ff@f tri¥¥p b Rink RArNRR WalkE WWiffom the position
hand as the tenperature d Fa neasurenent target b

t wahmfverelas wiafiir camer o to the pasipor on heptth@ plete Brhnf thehedting unit

A3. Theref as conpared with the case where the

an re
t @ Spﬁ?ﬂVgnmEﬁﬁggbteristics of heating plate 34 are

measur eherdfotd) R "BR HHNSHTRHi OWRIRS of virdfess wWiBdr&Ww th&fis determined
measur enent of the type in which a tenperature sensor _

i at thopmbofithel tdrmpeaatneaswsuwglendbwwuelewwdnrg%ﬁv and the dene-series

th t f | ble, t
e O AR PP lre oS St e Rariiaatiomaf wireless wafer
nOAE if Bdidible tcﬁMerﬁhH@a&chﬁaté’@ frlte P@r’rafurt‘!\@f %frel@%nwzﬂgr W

handl ed nore easily. A's atine wai ting for the
smatsuead accerdmgab thmemmgrqf@ﬂmemm ofiwisilete wafee Wiwani lrngtmg plate

upjt LS, not re u'red.so hat of t oper.at i

of inghe g (B e SRl bl R Mis e P W ARG o8 e timing,
SHAYLE ﬁﬁ@dsenésndattb 8f ABALRRAGERpd: e %ﬁ@@otﬁ&l&l Eﬂﬂr the placement
portion 6 operates to transfer wreless wafer

t brehdntiag iphage Ihéan bereadiyranthecprieetakemouted

transp atjion path in _substrate 20 processi.ng device .
L0 DRSS, it aonying diraed e e iy 4 spenaedat 1R pSifs in
Stia8 bt 8p&atiR L BRI Pr8cIEYF &Rh %@Qfﬂ%ﬂﬁht%d@@&%@ PlaRbfent of wireless
obt ai ned according to the tine her ef ore is

pwsf;e,r BVwe on heatingqdasa i34 @eefoungdiyethy lavering; the nlgvaawcmnmndgthe

e el b EaE T Wah o i PR ERRE ad ool SRafl

t ddﬂﬂﬂﬁn@é‘&ﬁfa@élﬁ%e&@m{)%t&@ diiva o b&hoMRd Sferdni feriods based on the
transferred fromheating plate 34 to-the cooling

plime-erigssla@ufitho d¢tested emperatitreciabics andamere agnnatecasilysls can be
the.tenperature nmeasurenent start instruction when
VW?QQQ§ "wafer Wvis located in the predeternined

posi t i SicOthe ttide-sekies AHR OF t1R! deddttdlethpelanfe valh@ of Rting plate 34
position within wireless wafer carrier Cw placed on

| c%ﬁnrhe@btmraad@cpwam titi ippoBible toTivgrist ascurately thestempsrahtse data

Rl ARG LBk B BORBREA B o
ftreﬁiﬁbfa'&ﬂ'e AR fb &dh zone, and the average value and the range of the in-plane
temperature of the heating plate can be accurately determined. ~ Accordingly, the
accurate oﬂ'sét value can be calculated. Since the control parameter of heating plate 34
is corrected based on the calculated offset value, adjustment can be performed to
uniformize the temperature rising patterns of the respective zones in each heating plate
34. Thereby, the in-plane temperature distributions of the respective zones during the

temperature rising can be uniformized, and the heat treatment with high in-plane
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©ana

time as we as the

wthin wireless wafer carrier Cwto the position on
heating plate 34 of the heating unit of the
nmeasurenent target. Therefore, fromthe transportation
time of wireless wafer Wv that is determned 5 at the
end of the tenperature neasurenent by wrel ess wafer
Wv and the tine-series data of the detected
tenperature value stored in the storing portion of
wireless wafer Wy, it is possible to determ ne
accurately the tenperature of wireless wafer W
n%ﬁﬁ‘i%ﬁg ﬁﬁ@%%&%éd@ the timng of placenent of

wirel ess watfer - Wv on heating plate 34 in the heating
uni t, Sieethendcogracf tetpansirecune can be pesigcedafoe eacivheating plate 34,

the other timng, 10 and the ting-series dat f the . .

0 $CSBPRIS DR FRRETA TR dota s i oo ?fZF-gpﬁEe &Wfomﬁg line width
Pl.Ag B Hickn2 AR BE BGly PeAbfn b tRBertfe B@ﬁﬂglwﬁt§E&forMng the -
accurately taken out. I'n the above operation, the

t aape paicessingdaThe camtrdi pasjoetérfdfedntaoller 6é of eaahthsating unit is

time of operationsg in_the proces f each heatin it

s GEHected 1 bt YU HiSh B HPreqrtPEnBed film,ayabiy Tl POt aged on the

glrc]:gﬁ?ﬁ?’s%n-@@sﬁppr TRerebY. t?@%ﬂiﬁdg}‘@giiﬁ‘ Hed: RRaplenlY ot t‘BE éé%b&ﬁive heating

1e 15 placenment” o s wafer Wv on t
c malts cuy belimpsovedherefore, it is possible to determne

accurately the tenperature data of each qf the )
oper at 19 UBErieB8R asa b e gecHd tepprrgcor sl Stk heping plate 34

t Q@T geL&atLdy %@cﬂﬂ%&a# ‘Fﬁ@reﬁ?@é, YSen @ngh Rt EmAG atuFShBasurement of

ysis can’ be' perforned. 'Since the tine-series data

ofwitehess defee ¥ wds pefipaeduthe imtatvals affoné ebndgntetpmlatiof4n an
20 can be obtained accurately, it , is possible ta

aOFdinge THEPale 4R MG Df per atRddof Ht%aneaawm@t igterval so that,
P&&d Qdmble0 leta|3€u1§tteq}rxtte§ﬁtioﬁ DEUPREHTAN bO cAcH R IR accurate

enperature data for each zone,
aneotdreersicmaibgyecesst¢didatanah behaequaedje of t he i n-pl ane
tenperatyre of the heating plate can b curately:

det or iR SUBHERSS BROETIRE FKEe Scraudipa iR s TS g Rod it of the

C R eRBort EWrab&Avarst 9 Ed bR RefARABIHIAL 39 BF 8B FihedXHeating units
heating plate 34 25 is corrected based on the _

c {P ABlaatl PEBR)ffosepredetetnsineditinesandghen wieletsevafer Wov isdald on the

to uniformze the t erature risi tter :}%the

- EopE RIBHE '3 AREE 4 ¥7PadK AT Ten Epioh 4 C S0y thalrihe iy semperature

t RSeabiteRbANGtd € FBGERHUT Thel, Shifdddy WaBRSWRfis faltifon heating l;))late 34 for
respective zones duri] ng t he ten‘perat ure ri1stng can be ]
uni fredetérmintd tamcagaime ahd subsequeatlyreireless whfeh W is laidsinghe cooling

) p?ate for a predetermined time to attain the steady temperature so that the second
temperature measurement data is obtained. By repeating the above operations multiple
time, the temperature data of heating plate 34 may be acquired multiple times, and the
summary data and the offset value may be calculated from the plurality of data items
thus obtained to determine the average value thereof. In this case, the temperature of
the heating plate can be measured multiple times while transferring wireless wafer Ww
to the heating unit of the measurement target only one time.

In the substrate processing device according to the first embodiment of the
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uniformty can be performed. Since the accurate
tenperature curve can be produced for each heating
plate 34, a conparison in tenperature data and film
quality data of, e.g., the developing line width and
filmthickness can be easily perforned between the
heating units perform ng the 5 sane processing. The
control paraneter of controller 61 of each heating
unit is corrected so that a thin filmof a
predetermned filmaquality can be obtai ned based on

t B entfRTBG ot @BrilonSihby cal R4t8 e tlrhgﬁerié@ IdhQrdTRe/detdbted
heat treatment of the respectlve heating wunits can be
i tampevatare vEhe dfihesingglite§4 dawell @f therremawreddte thereof and the offset

er ?]é“ t{;l% &%%L? E%Ine%?f'&%gqart gvglﬁs ‘tn% él%ﬁl’tlﬁtloql mc?icatmg the start
t §ﬁ@@r[da(§f‘{f1§ temfRedtie mgur%entv‘ﬂorc%hﬁ§§er%fb%§ed% th& instructions
performed at the intervals of one second,
i ptoevldpdlbatqootnoll poraen 6 rdtarmgy amdwereinrmfahe; measyesmeotl  cAlso,
erfornmed for_the nmeasurenent interyv

D SRR Pt N Ta L HRE ST AAPry T dRSkeeq Blrperagyre value
beea@ iRt sestingddeti S 6r viedeNsaher Woddoﬂﬁ'ﬂﬁﬁd?ﬁ@ri 6, and further

processed data can be acquired. 15 In the substrate
ppefEssi cmkgerd:@vrad:enac oﬁuhuhtmgntt @nipugerfS mayt pesfopodhereontrob parameter

the inventian, ess vvafer s |ai eatln

o Sires i b poitie B of e e Wi hied & IRiRethalepes)
for a pf ﬁl@%ﬁ@tﬁm@&@céskﬂg de@@g a&!&%ﬂn%‘&cf Bk G5 e%B@iﬁleW‘bf the
is laid on the cooling plate to attain a steady

t ewpetrcﬂt dred)eaetrgp.tmemfpeﬁbtm@bom Hetwafbrainélidestthe heat treatment at a
erat ure emsn als %b ained, The
PP Ui VoM parBIE Jay Regtesy a Frnand § ﬁé%t&e@“@a 24 pegahve,

p{e‘?ﬂ%ﬁﬁ{@ mﬁgo&llhg%égﬁbﬁ MU RRRAbEAL provéskiRh @8Wice according
wafer W is laid on. the cooling plate for a

ptcetﬂietﬁestmrrb@dlmqntref the 1ra/tenmmcad~ﬁéscsbeemﬂ’yed torthe case @f egenring the

el 5 Rl BT NS 62 i g pertorms
t kH¥Ehak B%&Wtﬁéﬁﬁbﬂﬁ{g?geﬁesbﬁgtah RE1 RS BhtheRdur@@Yatateristics of

acquired multiple tines summary data and the
oflfegemperature cmiyol platecef the t@nmatﬂrecnﬂntrhburpﬂ effegting temperature
213 term ne_ t e aver age

R S G Tk S A L L O

heat i Ngh HealiBstfaddIpldBesIMa AeVied aé'@é)lr(‘hhg kcﬁth"e ififd® embBHinRnt of the
transferring w re?ess waf er he heating unit of

t inventicas whenthet substragets talrenyous firomt wireless| wafereareri{sw. rcmnteroller 45
,? hggaensles:rl &3 rga%lvpl)rg\%dg &%%Er%i)grgtutrg n}egs%rgrlngn tsta?tqgsc%rucge n %o controller
- 42 of wireless wafer Ww. When the substrate returns to wireless wafer carrier Cw and
controller 45 of wireless wafer carrier Cw recognizes the presence of wireless wafer

Ww, an instruction for ending the measurement may be provided to controller 42 of

. wireless wafer Ww to end the measurement of the temperature data by wireless wafer

Ww.
In the substrate processing device according to the first embodiment of the

invention, the predetermined position on the transportation path where the temperature
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-28 invention, control portion 6 may cal cul ate the
tinme-series data of the detected tenperature val ue of
heating plate 34 as well as the summary data thereof

and the offset value. In this case, adjustnent

conmputer 5 provides the instruction indicating the

start and end of the tenperature neasurenent to
controll er 45 based on the instructions 5 provided by
control portion 6 for starting and endi ng of the
nmeasurenent. Al so, adjustnment conputer 5 transmts

t Measutdiiens stattastaiation BfpréidediRt @atrolert42raravindldss vaka Wi is the
read fromthe storing portion of wireless wafer Wv to
cEmer 3§ thegart ipemt &1 thatempgratvierdetestion by mirelsshwafer Ww, and is also
oper.at i . | Us n er y performth

B e o} M D00l FhnebionaR Pl M oy o
heatihg glate34. bESEdnRurt enAfréseétivédndahe predbferhingd position for
substrate processing device according to the first
ePisyHingethe tayrpersiure meageiemeanstart instruetsan mawbe fatent from the
perk .00 . nvafer i.ncludes the heat . treatnent .
DB RLIFE VolshSe WS ParrPEC TRl G AR e F bOBRl Y roviaed
hehat thb?@ﬁtiﬂﬂ allovad pravisied A khectempEriRRE alcldiferhétt se@OhétAgtion to
the wafer. Thereby, the substrate processina@device

aeawiodiemdy beferetthetranspertatiormeidvineless veafert Wev tioreating plate 34.  For
C sQ be lied to.the.case of neasuring the . .
BBl e BB b P £ 5SER seBee A1 s ikein porion

| BClon@fstessthot ptetibteBLI Ng unit that perforns the bake
processi ng and post-baki ng processing as well as

t enper bxthe substraienreesssing fedcosccording todhpBrshempediment of the
g Péerg:{% Pérlt?lté)ﬁgggt g% E?pég\%ggsﬁtﬁw?fgri"eragurrgrggrgtregh gi:]nusgrlygt‘jjon to controller 42

I hg er SSi

- poedlietleds WatadwineyTp edjadtthest &mpigr I\@idedontrbllert45ewhen wireless wafer

substrate processing device according to the first )
Wb ERtvRBR inte Piteless wafer parept Coraftentheriemperaizndata of all the heating

D PR B R S Sl TS

- NBARtUTe it réstddtivel NEbiitasitpoltion 6 nk ireetly @ovidé thedheasurement

wirel ess wafer Wv. When the substrate returns to
wnddngsistign e onsiplles 4 olwirelaes wafemmoandetherey gray end the

0S80 0585 e S CPSRUILE S DS IAREREG o v

| neisldssenEst caifigr Of afieovirelest WafeCOR pérfdriled 4k méasdfement the

w reless wafer Wv to end the neasurenent of the
t HpETattrg datapiell thy heating paitssofithe tampergfpre|data Reasurement targets.

Subst Bt A6 EAR! MR A6 BAFR HHndfbrled tb e AdatiRd unit through
the predetermined transportation path, and the temperature measurement start
instruction is provided to controller 42 of wireless wafer Ww in the predetermined
position on the predetermined transportation path. Therefore, the time-series data of
the detected temperature value obtained after the placement of wireless wafer Ww on
heating plate 34 can be taken out based on the transportation time from the provision of

the temperature measurement start instruction to the placement of wireless wafer Ww

on heating plate 34 as well as the time-series data of the detected temperature value
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i nvention, the predeterm ned position on the
transportation path where the tenperature -29
nmeasurenent start instruction is provided to
controller 42 of wreless wafer Wwis the sane as the
start point for the tenperature detection by wrel ess
wafer Wv, and is also the sane as the start point for
the tine of transportation of wireless wafer Wv to
heating plate 34. This structure is not restrictive,
and the predeterm ned position for 5 providing the

t t lee%a? uction may be
d?@g{@rﬁ%%ro ﬂ{lgggggﬁ%gﬂ&ﬁ?ﬁfﬁ wirel ess waf er
carri eOtmepibadmdantxmfahﬁ invertionaki#h now teatescrdred B/lfh reference to the
pr.ovi.ded _t he osition allo provi si

QF?[Y@P%& u ,Ilé eqr SPETEFROL: mg POTHORS 8531 the same reference

C I tation of wirel ess
9?&59;'\%%,;&1? éi% ﬁcngtﬁ .f’%}ﬁ’é da??se&{?ﬁgﬁe%gd exanpl e, the

posi t i eecrmy Hysbodtithérith a buffer cassette arranged in

carrl er t ake: i rtio 10 B processi artion

B2. | n#¥eondu8 n‘?‘&’é‘?‘%‘“ﬁ&é@éé‘é?ﬁ et etk Al Ggn ppich the

t 'f@nﬁéritﬁlte s des :oﬁ e rteé;tﬁctl‘!/é"i’cﬁl% in¥3ch ﬁ@cﬂfng ?late are umforrmzed

portion 6 pr ur enent en Instruction
cbmamddlfmd adjbstlmg mannee| e$be stafctureydind/operataine stheetitan those _

u and controller 45 w rel ess wafer Wy
¢ 8P faeJ bf‘i% aif; (e pme 24 bp é‘?oﬂ:tgig Fl?%rramr%?qserg figydce according to
t HIIRLAL IRk Bf B idlneibjte heating 15 units of the

t enperature data neasurenment targets is measured.
Howev e Fpr ¢xanmple, &t the chservehdre heatmg prtsze; B4 lsoctomvmtn@diylprmzﬁded with

port| on..6 di re tl r meas t end .
R (4 6+ 5RO meMeBy lq@f PN BUEIB afiBs CaFSAsRfience
t BerRRY tHIBcMw&éeregﬁﬁs (i&%@u{ EMBBhein td?x%ehﬁ{mgeF@dAE Bf each of

data by wirel ess wafer during re urnlngtovvar
wheatredEl \1d3 end trartcmp;a'ram shtas isdeteingsd inafencajiwnd thereby the

perfornmed the rre ureme Ote ratyre dat f :
DD BR o SHIG Of RFAL08 G2t HbCHERRASRY o NI specifeally, assuming
”ﬁ?&?ﬁéﬁé@ i1 1185 98t SespeEiURLohEs T DB $h § 8SRrollth ihf&Sthe average
wafer Wv. is transported to the heating unit throlgh

' -t Nelup D’édletdetemedednperatn@mlﬂeamﬁ eaph phtdnes ARG dahébe determmed and

L B Rr HFERcen FDEen, proseE i FBRS valira i derbirsd temperature

prades srehd Fk@ﬁ’ectﬁ?@%bﬁe‘sqn ﬁ&ntlﬁedeWrﬁlﬂ{%Her Thé&&fbre, it is possible to
transportation path. Therefore, the tine-series data

0fdiRg quiantitehe o€ dtmweesrwphttcmoerembtu@ ldatens Héd X based on the
t he ggFa‘@zurrent of wireless wafer Wv on heating plate
PE S AREF8E} based on the transportation tine

from tpg RERVE £ sMRm@fic perspective view showing an example of the heating
plate in the second embodiment of the invention. Fig. 12B is a schematic perspective
view showing an example of wireless wafer Ww in the second embodiment of the
invention.
Referring to Figs. 12A and 12B, heaters H arranged in heating plate 34 are
divided also in the circumferential direction. In this case, consideration must be given

to the direction or orientation of the wireless wafer Ww placed on heating plate 34 for
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the tenperature nmeasurenment start instruction to the
pl acenent of wireless wafer Ww on heating plate 34 as
well as the tinme-series data of the detected
tenperature value -3Q stored in the storing portion of
wireless wafer Wv. Ot her enbodi nents of the invention
wi Il now be described with reference to the draw ngs.
In the figure, the same or correspondi ng portions bear
the sane reference nunbers, and description thereof
IS not repeated. 5 <Second Enbodi nrent> A second

e

gt o R RSB RS SORSHA dil the
r esyes hitated inzocwsrallad eaninerrbgateamgs Iﬁl ate are uniform zed

by a di fi ed adj ust.ing,.nanner tructures an
oper ot PSS AL EREIPE BHOE SrannEis g e GeTGsvRurectetf each
SahR 1§‘§et(3m§§d f?lfthé Q@oéq:gie% 'ilgé n@ll@%ﬁc&% 2 %oﬂzﬁll &€ given in

according to O the fir
mmmetmmnwn]?arﬁn@hearmh;é:,ﬁd nasehe case where heating

pl at e concentrically provjde t he
pI ur al %Sﬁlematlﬁ PHENCHYE VISP haping. MTPlSRf e hopting

2ﬁte m ’thé &%o&@%ﬁ@&ﬂﬁ@ﬂ%ﬁe wg@ﬁﬂ’éﬁen Fid'q38ii %:b 48 matic perspective

gl ons (zones . e at1 ng-undertaki ng regi ons
oﬁnesmhbwofg anhsxamplesofiwlireleski3vaderdVtia thesgoendemibadiment of the
sensors is determned in advance, and thereby the 15
i HV5T%e t enperature of heating plate 34 can be

adJHgSt Rtertl © BRCGBA 4210, WARRHELAS: WHH piBGRLEGRn o

heat respective zones - in a control
meemperatutelsenswve Qe 7 l/ed)mpoﬁdmg]m thed beatezsiHile rzpda Had prespectively,
val ue of each .of zﬁilnes 3 can_ be. deiier ned, and

{ ROBEhe SR EY, @glvca}%}faaga OB BEAIBERIAR % aver age

val ues Agfsh&b@ n’fjﬁgeg@ it LR & AL UK Gy is Y)?A\H'@e?l 25 p'bn?on of its
respective zones - can be determ ned. Therefore,

|pem]shegow3h bl\ésluapeéﬁecasq arstotgfudthfar indesatiog atpﬂwe;dcmmosl First and
su dto resp ecti ers HI H3 bas

o ot Eruaeter s 16 guC 7! Bledtibdosalty Soap3eE il pifer with
p%nﬁﬁ%&aﬂevc%n&bwmﬁweaa“@&l exanpl e of the heating
plate in the second enbodi ment of the invention. Fig.

12 B i sFig 3¢ freaplan of pistpeqrosessing devics Hilwcagrding to the second

m[)rﬁée otf reless wafer Wv i n the second enbodi nent
mset 9 %H’tVF‘th’.“-

Substrate processing device 100 according to the second embodiment of the
invention includes a control portion 9 instead of adjustment computer 5 and control
portion 6 in substrate processing device 1_00 according to the first embodiment of the
invention.

Fig. 15 illustrates a structure of control portion 9. Control portion 9 is
practically formed of a CPU, a program, a memory and the like, but Fig. 15 illustrates
some of components in block forms. '

. Referring to Fig. 15, control portion 9 includes a bus 90, recipe storing portion
601, recipe selecting portion 602, recipe producing portion 603, a data communications

portion 701, a temperature sensor data storing portion 702, a heater data storing portion

-32-



10

15

20

25

Referring to Figs. 12A and 12B, heaters H arranged in
heating plate 34 are divided also in the
circunferential direction. In this case, consideration
must be given to the direction or orientation of the
wirel ess wafer Wv pl aced on heating plate 34 for -31
establ i shing the correspondence between respective
tenperature sensors 41 and the zones heated in a
control l ed manner by heaters H. For easy understandi ng
of the manner in which the tenperature data of each

Z90® ahPa PRIBINTIAEHg bBrtlone 180RURh @ASEonnbd1&d {dBuUs@OI NRecipe storing

description will be given in 5 connection with a
f pottionr604 j repipe kéledingaoetionHQ3. ami3Acips pewducihg pattiop 603 are the same
per spect i

e vi ew show ng an exanpl e. of the. heat | : :
DRSS 1y the st POERIRP AT CBFMeLTTE STRPIRSTD A g igyention, and
| trdBefbie cﬁsé?dﬂi%ﬁ@ﬁér@ofﬂ?ﬁ&%%sjté@ vi ew show ng an
exanpl e of wirel ess wafer In the second enbodi nment

-of t heDatawcermineatioh9pertiba 7Pl pgriounsagous kidds afidhta 3B,

W reless wafer. Wu i.s pravided with two tenperatur .

S ENBEHBCHnS g AR g8 MBI EP ORI 19 provides
Hirk, temBerafieé HMettton statpinstudtRIfGo CohGME- 82 d & ¥i¥ an output port 81,
di vided fornms on heating plate 34. As shown in Fig.

18Reives thelteraperatafedatavetested by firsd eud second porper afuresensors70 and

petiphery with a V-shaped recess or notch 80 for
iﬁiﬂaggf’?%w WL OREAPECt i on. First and 15 second

t enper gbperafifl §a{§§r ddla #Bflngd oRIA 7@&%&9&%5 %exﬁ&?ﬂﬁl%ddata

to each other with tenperature controller

t Heteetod byviest and-segond tenpsraiunel sensoo$ 76 ek Tk imteach heating unit.
processj n evi ce. 100 accqr.ding to.the second .
Crbod MEAEr St B RTERT i cXeiet kil Bl peyoducing
dgf‘ﬂgﬁﬁn 100 a&sehab&l 18Gr bl BR tREERPrRRR adianesttd ff telp€rature
20 invention includes a control portion 9 instead of

asfnger ¢asmstonngrpottion 792.sand stares the| temperpturo@atd in gfashion correlated
substyat e processi ng device 100 according to the first

o BB h e B 1R PR pfiyg it hE 1 gk Podi B (higdttl conrol
StdgisiisViRighkd &Pihkhedte®Ortion 9. Control portion 9 is
practically formed of a CPU, a program a nenory and

t he | i Reograyustoring pontdon; 710 steries & égmperature data producing program 704

and a heater temperature correcting program 705. Heater temperature correcting
program 705 has a function of .providing correction values of the control parameters to
terhperature controllers 82 and 83 related to the respective heaters based on the
temperature data that is stored in heater data storing p.ortion 703 in connection with the
respective divided regions of heating plate 34 as well as the temperature measurement
data that is set in advance.

Temperature data producing program 704 and heater temperature correcting
program 705 are stored in a record medium such as a flexible disk, a compact disk, a
Magneto-Optical (MO) disk or a memory card. Temperature data producing program
704 and heater temperature correcting program 705 are installed in a computer forming

control portion 9, and are stored in program storing portion 710.
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25 some of conponents in block forns. Referring to .
Fig. 15, control portion 9 includes a bus 90, recipe
storing portion 601, recipe selecting portion 602,
reci pe producing portion 603, a data comuni cati ons
portion 701, a tenperature sensor data storing portion
702, a heater data storing portion -32 703 and a
program storing portion 710, which are connected to
bus 90. Recipe storing portion 601, recipe selecting
portion 602 and reci pe producing portion 603 are the
same  ASASR Fil. 1916eHBALE BiPndl BEERRh BY tRANLIRAofthe
nt of ,. and t f

the first enbodi [ her ef or e

e I nventio
d esuper phieamorteboreat the slividdd regipeainezich bedbiag anit.  As already

cqomupi catj o ortion 701 perfornms variqus kinds of .
.da?sé“gi‘gﬁ’ﬁb ﬁ&gﬁi‘g?eotﬁ 18 100 When ghecperataly topChgg, thergangportation start

C QMM 2Rt Ot RPh4KeO But/RikelPEQVAECH w frpﬁ WiFIRE Ak [cBrrier Cw,
detection start instruction to controllers 82 and 83

viaed aansbers pud thedfirst 18hting nmc kept éis shelfauntt d Mp@tept S4 i Hiatld).

det ect ed first anqg second tenperature_sensors 70 .
and 71%3%@#%&6&@ Rene ﬁnéls oF SHOEGHwaleD Wt B ek tg the heating
Sﬁﬁ%.orRé#@Frﬁatg% ®id N8 PR deiReH ﬁ\Q?tkégé’l{eﬁ%ﬁ ahP€ i G ARREAWAER notch

data detected by first and second tenperature sensors
780 afidiréless wafea®w iseatenteg inithe transfdedtgediredomtcsthe heatpg unit.  In

partion 703 executes_the tenperature data prodyci . -
Dt g take-1g et PORHSEs R, %H%ﬁeqqﬁéot@%@ Bigpgpurit s
dgh Aesreld. € ArteTir b HIRGH ALY i co?ﬁ%ﬁég sud Rbiht gtcefﬂli { laéte slides between

portion 702, and stores the erature data
f aphsiton onheaingtpiade 34 Bndw pbsitile wheratteansfer arnt A€ or main transporting

respective_heating.units, .i.e., t di.vi ded, r.eqgi ons
(FeBEs Saacessres Sitlhss wager Yo, el heteipre feioh S0 plénted as shown
Pfrplgé.am. St rthé“ﬁrsPHJaEiiAtQ Uni?, é@iré&& Wera?vwg'ﬁﬁ[‘:ég M ﬁeaqaé Plate 34 for

produci ng program 704" and a heater tenperature
c therhset progespinggasatnesdysdeseqtmder t enperat ure correcting

Dl tee Rifelois s 3y ifstera Sroaf bt bR ingisiis rygorted by main
C gahdpoHi MePdnidi AR thesabad ntAinkheit ﬂc%?tﬁg t@héuv@nit U2, and is

heaters based on the tenperature data .is stored =
i puthessedeto siraila psoassdimgy(spepris mFig0®).i nFuthenewirélens waifgrtWw is

R s S8 SRR 3 PR R 9 i st
| Oni@dMagkEis subjected to similar processing (step S6 in Fig. 10). In this example, it
1s assumed that wireless wafer Ww is transferred into the second and third heating units
at the take-in angles of 270 degrees and 90 degrees, respectively.
Fig. 17 is a characteristic diagram illustrating the time-series data of the deteéted
temperature values of the heating plate obtained by the respective temperature sensors.
As already described, wireless wafer Ww is.transported to all the heating units
(i.e., the first, second and third heating units in this example) according to the
predetermined transportation path and time. Thereby, as illustrated in Fig. 17, each
heating unit can operate to acquire the temperature data of the heating region assigned

to first temperature sensor 70 and the temperature data of the heating region assigned to
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Tenper ature data produci ng program 704 and heater
tenperature correcting 25 program 705 are stored in a
record nedi um such as a flexible disk, a conpact disk,
a Magneto-Optical (M) disk or a nenory card.

Tenper ature data produci ng program 704 and heater
tenperature correcting program 705 are installed in a
computer formng control portion 9, and are stored in
program storing portion 710. -33 Referring to Fig. 15,
description wll_now be given on the manner of the

t et aidueperaturesdnson7ion the divided regions in each
heating unit. As already described with reference to
Fig. 18is WBdhsirptes agbleproviding thp sxketipangle ohwigslessawafonWw

\S;\&vf%ﬁlgfel%g& l}lﬁ) ?aCfl E’l@'cﬂﬁlf %rmt%Bg]thoé hé&%%%ﬂgg& OM{CﬁltS'ﬁ €r m}tee €nsor.

omwre er carri ranst ers

: t o the Usingshe fab&t teﬁ@etﬁﬂﬂu’é dsepprothncisdlobramn 704 kaé@ﬂtémo

in Fi . Fig. 16 illustrates a take-in angle of
\/\PF@T%@ %\&eﬁpérﬁsmdt:rrcarbgmqnébe hepterthsatingagantigl regipng of each

Rﬁézﬁ{nrglp'ﬂdg 9 axEd gle térﬁ ernt‘ilré ?at% %Fg%%gl?ﬁg%r% He%scgr"él v1h£

e rs deres e W rel ess

i Som;ﬁde&nioﬁdo the thkeirt dnglesdfanirdleny vekiférWiv With té@réd’ﬁ@o heatmg plate of
heating unit. In this case, the take-in angle of
weasy heating pteas ilfystraredrin Fig A8 Thus, mee fFH\PS‘tat‘Hé af theglivided region

ugf %ac'hqlegtglgﬁ)(?atggg o5 Be og-tgglleg ‘bE&H o'}\%ﬁ‘é { | -dxg gﬁ%e {)ﬁvcylerﬁless awafer

configure a coolrng plate s

p@s\ivtah@theaembeawmgat@ bathe fid ddecndasmpératurykeatérs 70 and 71.
transfer arm Al or nmain-transporting nechanism A2

access&E W s @@éa%fs@? wanaﬁléstfqﬁ@géhw@eﬁewwamfth%detected
ofén?ﬂyfﬁ'gre%u%%?m?h el 16. In the.first heating .

uni t, wreless |s pl aced on heating plate 34

f or  t Refeh@® to[HigClos ﬂieﬁ@mpaﬁtu’ib deradyr €heh of tHeaatinkbcontrol regions
eI ess wafer Wv transferred fromthe first heatin

'Y‘ PeregoansssisRetiompchhsater qan b optainedin cprcRuen with figst and
t Qectongt %e@@ﬁstoﬁ'p W 1 keRLn 5snth§? k}&t“%&'éaty?gﬁm?t@d '

sub to sim ar processi ng
1U)‘)3mp€run1rdné:{ta pradueing psogvaf A0 4\idys tiee fuhcrtam&}:fadjnemg:)yccordmg toa
transporting machan ismA3 to the third heatin

UHT eieapned aleemidi; the japyt nagerns of theP1D) ganiof ard My control that are
StHg o%\rer Qﬁﬁ)‘f}eé&ﬁ%@ &3 &P ggﬁ Rleﬁelj: didil r&pt)o t\}ll\;liza %ét%arlagneter

exa I'S assune WTe
t ccamen‘tmg pedxomrﬁog bakeel @ethe tamperatutendatalillne@dted th Kigi 195and
in angles of 270 d grees and 90 degrees

h
?tggfbs@fr%@%f {Pmperaiire 713 (5 g Séws Hr? BeMSTY (ogshyymin M
| LAdechiRf 'té?l%gﬁ'ﬁﬁr dBBpRANIRS pFErfn 964 I G HGEE RS ftﬁlust the target

temperature value and the time constant in the PID control, to adjust the supplied power
level and supply time of the power in the MV control and thereby to provide the
correction values based on the adjusted contents from control portion 9 to the
temperature controller relating to each heater (step S15 in Fig. 10).

Controller 9 selects the recipe for restarting the measurement of the temperature
of the corrected heating unit, and provides the temperature measurement start

instruction to execute the temperature measurement recipe.  As described above,
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.tenperature values of the heating plate obtained by

the respective tenperature sensors. As already

described, wireless wafer Wvis transported to all the
heating units 25 (i.e., the first, second and third
heating units in this exanple) according to the
predeterm ned transportation path and tine. Thereby,

as illustrated in Fig. 17, each heating unit can

operate to acquire the tenperature data of the heating
region assigned to first tenperature sensor 70 and

t Rentt S PBAIGH 9o AP fegehS tRERIpREANIE YeRBLGAS Wt WeliebOwafer
-34 the second tenperature sensor 71. Fig. 18

i Wwistoqatsitionaf theltempenatwe datagf hémingplate B4 calvglasowbf the summary

“wi,rel e wafer Wv _.transferred into-each heatin ni t
B HEHR R Bl of HeaHNGivAbSR Y i F 280 Bg BHEIgF range of the

Usii-piaind Repbable of HRRE: MaR oo dBGLRY tRhRIEAFE value fall
704 is executed to 5 determ ne the correspondence

batithinethe taigettemperptunemingaandotha targét ingipine temprratesecdifference.
heatin | ate 34 and the tenperature ta of th )
oo or Ak Bingan th Ustiate pie g svire oL tcygoqng bodiment of the

1 @HBnthdh, ARBA &fil%]l:esé"évﬁt%l' 085 isVRdriRporYd 18 dabhy ﬁe[%ﬁng? Ghit tHPough the

heating plate o each heating unit as 1l rated in
FprgdeteBninghtranspbttetiorepgsiarthe taspeatifve hiatingiregidechssigggdaio first and

B T R B B B St A e e w R W are

sensors 70 an characteristic ,
dhesgmgmenit| | Thus; &tis possiblectotdetermrerthe sordespandehce between each

BTt oo G EH b CH B S BBV B0 EH Heating unit and
heRlda B &@HakRhgd il in@ithg gk Mude gL REHrONRY te?rﬁyh%l'a?ﬁ}@ q?ﬁtgol

1 geBshiatdbRed8h thedtarsPSitdiion SheR Y viReRH afef WS tAhHofted into the
d 71. Fig. 191S a .

- each heater can be obtained in connection w t irs

aneramstes et east heatapeandteladinstedrimsadsoriihe serdperdtusesdapemeasased by
the.r ective heating.units. ..Tenperature data
p‘ra'a&l:flfgi%}%gtewsrafua{w%ﬁgﬂlé§acﬁ“ﬁ5atf%€%'on of adj usti ng,

according to a predeterm ned algorithm the input

patterns of the PID control and MV control that are
the power supply control data for each heater.

simlarly to the control paraneter correcting portion
604 based on the tenperature data illustrated in Fig.

19 and 20 predeterm-ned tenperature data (e.qg.,
stored in a nmenory (not shown)). Mdre specifically,
tenperature data produci ng program 704 is executed. to
adj ust the target
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tenperature value and the tine constant in the PID
control, to adjust the supplied power I|evel and
supply time of the power in the W control and thereby

~to provide the correction values based on the

adj usted contents fromcontrol portion 9 to the 25
tenperature controller relating to each heater (step S
15 in Fig. 10). Controller 9 selects the recipe for
restarting the nmeasurenment of the tenperature of the
corrected heating unit, and provides the tenperature
measurenment start instructiGIAIMS execute the

t enperature nmeasurenent reci pe. As described above,
-35 control portion 9 automatically repeats the

- tenper at uA%n&?&?ﬁfe ﬁlgﬁum% B h)é‘ﬁt[negj d[ﬁact\? té’l‘@ge%ture_v(“@’dl) in a substrate

acquisition o tenperature data of heating plate
3@rocesaingudesice providedtvieh & carmiar teke-dapartian@Btheking in a carrier (C,

cal cul ation, of the offset value untjl the average
vePlacchmmedaing &rpgleralav of fbstrates ;Q%aﬁ’gwérﬁse?eaﬂa% EnipfU1 - U3)

t t.i . . . t.e

R B i B e RO s i g (34) and
t befdrarimgeheat tregtireneornt sidbarbatrated Wi Wiviraad aaranspatiog domign (Al -
tqQ_the substrate processing. devjce of the second :
e ABbECRRIE 810 T REtats (e T oHOm A riF ak S aepaRagTe B Mygnd

[ h [ Lo t :

o Bk O T PAPIIE 2 JHRbSsshELALEDL | [8) eberein

heat i ngpid egthodsnadsdesgned to first and second

tenmperature _sensors 70 and 71 forned. at the s ce  of.
wi r el ed SteRef FrnspRriesaifFeRerRYF detsctiofsuisisre Wé’% ihcliding a

tr . _ . _ ;

HIRRRE L0 B8 111 SBLRE MR 4 ABSPRL Lot 1
detreugh apreti¢terntioed esppodaitnepdietoaihheasiof unit byrped atosperting

sens.or fégﬁmgs at the surface of wireless wafer Wv in
eBUHOR&APT Agnit and the each heater arranged in

heat i ng spkah&nifion Er&mﬁg)g@p of Bx%vid_‘?x@z?fe?r{p@fa%ur@ HHabRbment start
paraneter of each heater can be adjusted based on the
t ewyestmnup ¢helnbstrate asutraldr (A2) 15 said ¢¢mpdratuteedetection substrate (Ww)
tenperature sensors in each heatin nit. -36 CLAI M

1" APTRRTHTYNG POREILS AN Y SANSRAE RS Riht e tenperature

- (34) i B sRpIbsllitlcSal e et nfta¥irEBem st H&FuMohAnd storing

carrier take-in portion (Bl) taking in a carrier (C, '
Stidejsenesotatmoiindstegeditepiparattietvaivefin said storiag esrtion/(42by, said

atepmrp%?aetﬁ’rsél defbetion tsub(stLrJIate _(de ;; and

a time-series data fetching step of fetching the time-series data of said detected
temperature value obtained after placement of said temperature detection substrate
(Ww) on said heating plate (34) based on a transportation time from the provision of
said temperature measurement start instruction to the placement of said temperature
detection substrate (Ww) on said heating plate (34) and the time-series data of the

detected temperature value in said storing portion (42).
2. The method of measuring the heating plate temperature according to claim 1,
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including a heating unit placing said substrate (W
WV on said heating plate (34) and perform ng heat
treatment on said substrate (W Wy, and a-
transporting portion (Al - A3) receiving said
substrate (W Wy fromthe carrier take-in portion (B
1) and transporting said substrate (W Wy to said
processing unit (UL - U3), wherein 10 said nethod

i ncludes: a step of transporting said tenperature
detection substrate (W) including a tenperature
deihesdin ng portion (41), a storing portion (42) and a
substrate controller (42;l t hrough a predeterm ned

t r ans pén editptaenpeantputer (Shtalieheultthe gmerseriesiataaf gid detected

t ti ' AS 1 - . 15 tart

SRR s B et of s bopdiine Rllapartiatvm on
g8 WefMRHlats (BN in sdidfifnelietiésOdhtd ot sigstrate

controller (42) of said tenperature detection

substrate (W) in a predeterm ned position on said

transportatio th;, a ste f r.ecelving sajd . .

t enperst urls ManBA bEmefuPbE BihealiSE Rl PRrEahte agcording o clim 2,
tmeﬁeéﬁlpﬁsiﬁ%’:)ta of a detected tenperature value in

said storing portion (42) by said 20 tenperature )

det ect RStepRilestrecting a(apmirol paremeter pheheating portipat(hl1 - H3) included

fetch .step. o tching the time-series. data, of. said .

1 i Behig B al G608 0E A e SRR B reRBlrbture
Ofvalﬁ_éibgtatrﬁﬂ'@ﬁér&hél?ﬁc&ﬁérﬁ GF kA8 tEHRFAtuAL RetectiPibuldirafedWihw) on said
heating plate (34) based on a transportation tinme from

t heatipgplate (M. of said tenperature neasurenent start
instruction to the placenent of said tenperature 25
detection substrate (W) on said heating plate (34)

and the tTHEM&B6d B6mEBLANG thel M@tingl fhRGEAPerh@NP &RIdHELo claim 2,
value in said storing portion (42). 2. The method of

n#A819 ng t he heating plate tenperature according to

| ai -3 i Q. . ' ) . o
ks g Lo tGL Pl is ABAREIAS bR DG SFRUMEE rlefdns, and i
t esnfiuaddyochentAihdependdnely ebdteofMhadBidRadtregibnsstii ébrresponding one

tenperature detection substrate (W) on said heating
pPEEBS p Plyality ofbgating pawioge (H s H¥atandf et ching step. 5

the temperature detecting portion (41) included in said temperature detection
substrate (Ww) is arranged in each of positions corresponding to the respective divided

portions.

5. The method of measuring the heating plate temperature according to claim 2,
wherein

said heating plate (34) is circumferentially divided into a plurality of heating
regions, and is configured to heat independently each of the divided regions by
corresponding one among a plurality of heating portions (H1 - H3),

said temperature detection substrate (Ww) includes a plurality of said

temperature detecting portions (41) for detecting the temperature of each of said divided
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3. The nethod of neasuring the heating plate

tenperature according to claim2, further conprising:
a step of correcting a control parameter of a heating
portion (HL - H3) included in said heating plate (34)
based on the tinme-series data of said detected
tenperature 10 val ue obtained after the placenent of
said tenperature detection substrate (VW) on said
heating plate (34). 4. The nmethod of neasuring the
heating pl ate tenperature according to claim?2

N> said heating plate (34) is divided into a
pl urallty of heating regions, and is configured to
heat i sdépetiddnifimeasaoly thé htdnmg qbla\lé tbaberatgyie dumshep yomprises a step

coLrespandi n anong a plu ity.of heati
p&ﬁE fofbfiefgn% Hig“tfqulé’)a’an?ft?{ngteﬁ% ?éﬁ%ﬂé%%& eorhigrty Tig3) based on
pﬂ'fettlrﬁ’en se(d%% W%a 0 kel e dy %ﬂx:pgrahﬁgpﬁ\}?()yéa%h det A8 UivRIRd regions

substrate is arranged rn each posi tions
c obuamsqb acubrdigg twa tinectivasyisaitl iterspeatiaturedizdectidh sphstraiedWéw) at the

t hod af peasurin he heat.in

t BWﬁé’E 8[‘%?‘6""’&82 S fSTRpe ‘B*U’gel tFHion Su%Hg‘ree(k’ﬁwls%‘i‘ $pid heating plate
hfﬁﬁ) NG el Bh& éffeéhaﬂa%f@mer&éa&@at%ﬂﬁm r¥ velb¥ b#s&h'omd a

rality of eatlng 25 regi ons, I's confrgured to
hMperauuhepketudang portieac#10f t he di vi ded regi ons hy
correspondi ng one anong a plurality of heating
portions (HL - H3), said tenperature detection
subst rat erfo\Wdinbd 6t Mgz?sﬁrl meurfe%r%@atgfterﬁgérgmre accordm 1o claim 2,
tenperature detecting portions for detecting t
t epreeimat ur e of each of said divided -38 regions, and

sai d met hod of . neasuri ng the heating pl ate_ tenperatur '
ur t hel BT SBRUCHAR RIRVIADE S5y  SuTiehEoMroUBg bpiranged at the
Pa4AEEICEY) &Eorﬁﬁ%ﬁatﬁfg fd tgmBgﬁEer HetROidd ﬁﬂﬁrété’@“’w) B3d placed on
based on” the tine-series data of the detected

t e‘nrp;@rrwr teke-iy @bttwndB 1@ prtyidsh saditemphiratichoddeasargimentstdt instruction,
d ac

bR GrPEaRb sl A B R i St BB Hpforing

f]gdg?lloh gﬁgeg@t) WK 86t efd ieﬁfbe?&t‘@%td'éékﬁor( YWhtrste (W%J/)q’rom said carrier

(Cw).

7. The method of measuring the heating plate temperature according to claim 1,
further comprising:
. a step of correcting al control parameter of a heating portion (H1 - H3) included
in said heating plate (34) based on the time-series data of said detected temperature
value obtained after the placement of said temperature detection substrate (Ww) on said

heating plate (34).

8. The method of measuring the heating plate temperature according to claim 1,
wherein |

said heating plate (34) is divided into a plurality of heating regions, and is
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(34) and the tinme-series data of the detected

tenperature value of each of said tenperature

detecting portions (41). 10 6. The nmethod of neasuring
the heating plate tenperature according to claim 2
wherein in said start instruction providing step, a
carrier controller (45) arranged at the carrier (Cw
accomodat i ng said tenperature detection substrate

(Wv) and placed on the carrier take-in portion (B 1)
provi des said tenperature measurenment start

in 9 ' , Sai e f e t.art

| 3t o8 Rer R ack GEIRE MR BB by et el one

( &nong ABlurdlk 6Shdathg partidns GIPCEBY WA det ecti on

substrate (Wvy fromsaid carrier (Cw). 7. The nethod
of meatgriemperatige Aetagtinggpopiion &1y ewé@pétwaed gEperagirg getection
t i . r,t. C ri.Sj : : f.. . .
o SieBleubo i Bt iR Blop TRl ST Sorrlpdidil s pospgrive civided
( pBrtonéi3) included in said heating plate (34) based

on the time-series data of said detected tenperature

val ue obtained after the placenent of said tenperature

det ectd on-,Su I . 0 [ t.in o
25 6. e Retab® b miatlling ThedRefine HERHAHeR) B} focordle to laim 1,
t empeimt ure according to claim1, wherein said

heating plate (34) is divided into a plurality of )
heat i n8pi¢ Beating Plate (if) isscircumderernsially giridad inte splarality of heating

[ n I f. th Yo ! regj .
REFIS,AAE KRR Rt hSPLTE Bt s
posrréspoEdifiddne artibig a plafhlityhéf Heatie patiohe(MEt HGY,i ng
portion (41) included in said tenperature detection,
subst r BRi@teniaRyatiEs defacting abstiated W) Brludess plulity of said
CUERPRAI YN ih O b DG nE BIPES de¥éeriflh YileAEH OLE LRSS said divided
ORI Dol R e Yy BB00H LR st i
t esgews adndr e according to claim1, wherein. :
said method of measuring the heating plate temperature further comprises-a step
of correcting a control parameter of each of said heating portions (H1 - H3) based on
the time-series data of the detected temperature value of each of said divided regions
obtained according to a direction of said temperature detection substrate (Ww) at the
time of placement of said temperature detection substrate (Ww) on said heating plate
(34) and the time-series data of the detected temperature value of each of said

temperature detecting portions (41).

10. The method of measuring the heating plate temperature according to claim
1, wherein ' |

in said start instruction providing step, a carrier controller (45) arranged at the
carrier (Cw) accommodating said temperature detection substrate (Ww) and placed on
the carrier take-in portion (B1) provides said temperature measurement start instruction,

and said temperature measurement start instruction is output when said transporting
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said heating plate (34) is circunferentially divided

into a plurality of heating 10 regions, and is
configured to heat independently each of the divided
regions by corresponding one anong a plurality of

heating portions (Hl1 - H3), said tenperature detection
substrate (Wv) includes a plurality of said

tenperature detecting portions (41) for detecting the
tenperature of each of said divided regions, and 15

said method of neasuring the heating plate tenperature

f heragQ [ r oy I : :
PR (AT TP (B o AR atiR deRElOP AP B4 o sid carie
béSed on the time-series data of the detected
tenperature val ue of each of said divided regions

obt ai ned according to a direction of said tenperature

det ect j pn : e . of placement of
said tl%ﬁ%@ﬁ%@%@?&%@%?@?ﬁ%@? 11tlgelzﬁag(V\w\/) on said

heat i ngcpiriat @ak20n pAipn {Rt) takmgtin aearsier (& Cvdadcaommotfting a
det ect ed. t enperajure val ue. of each of said _ _

t BHFeRelesEtesYi Wo)por ti ons (41). 10. The method of
measur ghﬁ@tt a :

claim h?%c&%gnr el n % ilgﬁ)?glaga@gg?{egé SLtEl}t cz%‘cl§H aflgsuBQtrate W,
pWov) ati said beatipg phtec@d) aret parfortning) Heet tréatingntannr satdgebtistedte (W,
tgf carrier (Cw) acconmobdating said tenperature

d ‘@etion substrate (W) and placed on the carrier

C ake- | AR ! ar=
aKe- | Qtr@%ﬁo??‘% to%éx) gz@lr QXB?Fe%ex%glggafggﬂ%‘?{aget ngg’[e’,eWwJ from the

measur enent I nstruction, rature

- nemsertekent partianm (B 1)raad tractposting sidsiibptrdte {(We WV wpiotksaid processing

tran orﬁj gg -40 portion (Al - A3) takes out said

t%’H’p LtHPL detection substrate (Wvy) fromsaid carrier
(QW) . ddontfol r@! i | ' L eANO;

(O $EanbiBURRHELS AOGERS IR0 ABUGRERTREN AN IpsF o
(CnsEw)t said compaatata degection phbstate (Y wdinchidngtar tatperafié detecting

.. a processing unit (Ul - i ncl udi n eatin
Ut (A0 R §535¢ Hot D drd WrampoBivIEncD fedeaney
g%r%gt&?lglfigéd( %Mpgvﬁquﬁrﬁﬂmﬂb dRAkeatihg Qﬁiwgai@{}axﬁ%bﬂipg portion (AS1 -

- A3);
a carrier controller (45) providing a temperature measurement start instruction

to the substrate controller (42) of said temperature detection substrate (Ww) in a

- -predetermined position on said transportation path; and

an adjustment computer (5) of fetching time-series data of a detected
temperature value obtained after placement of said temperature detection substrate
(Ww) on said heating plate (34) based on a transportation time from the provision of
said temperature measurement start instruction to the plaéement of said température
detection substrate (Ww) on said heating plate (34) and the time-series data of the
detected temperature value stored in said storing portion (42) included in said
temperature detection substrate (Ww) in.response to reception of said temperature

measurement start instruction.
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10 a transporting portion (Al - A3) receiving said
substrate (W Wv fromthe carrier take-in portion (B
1) and transporting said substrate (W W to said
processing unit (Ul - U3); a control portion (6, 9)
controlling said transporting portion (Al - A3) to
transport said tenperature detection substrate (VW)
including a tenperature detecting 15 portion (41), a
storing portion (42) and a substrate controller (42)
through a predeterm ned transportation path to said
heat i ng Unfie RYsteak gréc%ﬁ}%@éﬁde%cd}gfn@tg Rla{rAP1 Iwherein
A3); a carrier controller (45) providing a tenperature
measur smépontstl apttionr(6) fumder orrrectsoa ¢dnérod plremeter of a heating portion

f dt fectl
SBILT Pab B n e PBIEEAT RS a7 b S ot
t HABSEO fdniet RfreRAfUR bRkt daR R fleisiddRRE: STATIUERDeaRIe Bbtection
fetching tine-series data of a detected tenperature

v substratel{Wa nadsaat heating patee@dint of sai d tenperature
detection substrate (W) on said heating plate (34)
based on a transportation time fromthe provision of

sai d t efperid #bSirdTE BRdte &R Uevidedtortgth Yhairh D, WRerbine
placenent of said tenperature 25 deteCtion substrate
V\W) osnid headinp phité () i divided 849 a phualith of héatipg s@cvrtssand is

of th det ect ed .t enper at ur,e. v | ue store

it e R PRET et Hides s o niier Bty "t Heating
ds@@@hggmlsng§gﬁate (Wv in response to reception of
said tenperature neasurenment start instruction. -41 _
12. Ththegemptramredgedngooring (ﬂévmbldadzumadi regpertwk detection

wher, sai d c ntrol ort .on her orrec

2SR SP Dt Aivenen opach ORPHRES sBleopank hE Fegfeive divided
| pértigded in said heating plate (34) based on the
tinme-series data of said detected tenperature val ue
obtai ned after the placenent of said tenperature
det ect i pn substrate n
(3. 187 TGRS Pitel S aReifit ot a3 Hstgne o

cl ai m ga2d hydtiag @lafe gﬁzﬁwmfm@&m& Atveddd3dto d Slukilivg sFarating

into a plurality o eating regions, and is

ey

cragianguandds eenfigueed tb hdetiadrpenddnyty @a@hofdhe dweiedurvgld@oby a

'S | FatlEy offeafl ng porEngsl, th Of_BS]eat ing

said temperature detection substrate (Ww) includes a plurality of said

temperature detecting portions (41) for detecting the temperature of each of said divided
- regions, and

said control portion (9) further corrects a control parameter of each of said
heating portions (H1 - H3) based on the time-series data of the detected temperature
value of each of said divided regions obtained according to a direction of said
temperature detection substrate (Ww) at the time of placement of said terhperature
detection substrate (Ww) on said heating plate (34) and the time-series data of the

detected temperature value of each of said temperature detecting portions (41).
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10 portions (H1 - H3), and the tenperature detecting
portion (41) included in said tenperature detection
substrate (Wv is arranged in each of positions
corresponding to the respective divided portions. 15
14. The substrate processing device according to claim
12, wherein said heating plate (34) is
circunferentially divided into a plurality of heating
regions, ‘and is configured to heat independently each
of the divided regions by a plurality of heating
portio ( -
substr gatse () Ub%_tﬁ%f Blzﬁggg{gp ur g%ﬁ{{/ﬁg %s glﬁﬁﬁ b wherein
t enper saidicazrietedoatrbllerg 4 ppis arranged(o e cfaunerc(é?t“e) atcamgnwdwes said
tenperature of each of said ons,, and sa
c@mnetﬂmrseﬁepteﬁv Wbytrate (VRbrand placed b e kot e pordon (B1),
td
PRIETBUREs Bl BBl HltlyeHER AORBACANh Hld raflorting
t portien 6A Uk &3) tuklesisutcdaidetemiperaturs dedctibn/sublettate €¢iwgfeom said carrier
obt ai ned according to a direction of said 25
t@ﬁﬁbrature detection substrate (W) at the tine of
pl acenent of said tenperature detection substrate
(Wv) on said heating plate (34) and the tine-series
dat a of6.t HEhe subiteaté prbcbssmgefeatca faecording ¢o ofhine &L, hwiafein
said te erature det ect | ortlo 41%)h -42 15. Th
subst r $#&he3ing glats (1) & Y‘ @&%P@Méy cafing Freiops, and is
{

¢ R B e AL el B R o AR of heaing

dﬁhﬂbhsﬁﬁISbehnate (V%b and placed on the carrier

take-in portion (B 1 and provj des said. tenperature
neasur@ﬁé?mpegefm dqt?fénns peTisH A eRdsd 1 widis PidfRUpEAtUr s getsction

SRS (R0 5 Flech LGN, QpoSots copRR Ry t%ﬁﬁ*e%@@d'“ded
spdrsibnait e processi ng devi ce according to claim11,

wherein said heating plate (34) is divided into a
plurality of heating regions, and is 10 configured to

heat i pdeppndeBidie pRIBssig cfekl'ﬁ:e Qbé/drgi% 6 %ﬁ!rﬁ’ '1‘15 Wherein &

plurality of heating portions (

said heating plate (34) is c1_rcumferentxally d1v1ded mto a plurallty of heating
regions, and is configured to heat independently each of the divided regions by a
plurality of heating portions (H1 - H3), | |

said temperature detection substrate (Ww) includes a plurality of said
temperature detecting portions (41) for detecting the temperature of each of said divided
regions, and

said cbntrol portion (9) further corrects a control parameter of each of said
heatihg portions (H1 - H3) based on the time-series data of the detected temperature.
value of each of said divided regions obtained according to a direction of said
temperature detection substrate (Ww) at the time of placement of said temperature
detection substrate (Ww) on said heating plate (34) and the time-series data of the

detected temperature value of each of said temperature detecting portions (41).
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‘the tenperature deteCting portion (41) included in

said tenperature detection substrate (Wv) is arranged
in each of positions corresponding to the respective
di vided portions. 15 17. The substrate processing
devi ce according to claim 11, wherein said heating
plate (34) is circunferentially divided into a
plurality of heating regions, and is configured to
heat independently each of the divided regions by a
plurality of heating portions (Hl - H3), 20 said

tple HP er ?% ur '?l?edseutbgtgrgtle t%(rr;ocseg’lsti)nSt uerVéce (:Vy\rl)d{nggg cfégrrx ? il ov?']l%ere(‘lz 1)

for dem@t:armr &daﬁroule;nqaey Blaa8g & at@BE barfiér (E)hceinthe@des said

regions, and said control portion (9) further corrects
ateapsTatEe qsmcamst&str@ﬁe (Sarehangfplacsd @n theeeartiergaksointpostien (B1),
Qn the tinme-serie of the
el roltats SR Eruihrtrt o B i EhAsR b G propaytine
I pEIitiOA A QD IAR) RAeks JAGE Hidlichetaurd détdcO6h subBtratk (BWaV)drom said carrier
tenperature detection substrate (W) at the tine of

pl{@¥kment of said tenperature detection substrate
(Wv) on said heating plate (34) and the tine-series
data of the detected tenperature value of each of

sai d t esrpeAdbhipated @tREirh Dgedofor e@fifing4lhkating plate tdfiperature (34)
The substrate processing device according to claim11,

m&%ﬁbﬁtr@apePC@wrrg @VIC@@ﬁQ‘ﬁ@ﬁd with p4@yier takarin pergien (Bi) taking in a

I@u"%g?@r‘iﬂfégto’\%% biiaf ?ng%‘g%‘a%??%ﬁ Pl prgpessing unit (U1

t atge) inﬁluﬂﬁfgtal loatifBudi) placiag) chif @@wud@qw awd) loa ¥wid maktiHgeplate (34)
measurenment start instruction when said transporting 5

p¥id pe@fwmg heaggatmgitcan sgig substraie (Wéwhiand 8 tr@e&p@cmngoppmon
SREL 531 R LGS A0S0 B id D Ay SRR ) an

( Bdgspoiting3aid shbdtrasd evawc)as saﬂgardmslﬁguﬂf i dEId) vwltebelﬁt

carrier take-in portion (B1l) taking in a 10 carrier
(C O/\Ea‘ E@@Fﬁ%@%ﬂts‘%@“&nwt%@la Pt %) tofexet r at es (W

14 o BERSERIABD b Lhys ) oL AELA A, MR i

pteatperafi4 Jdetecting portion (41), a storing portion (42) and a substrate controller (42)
through a predetermined transportation path to said heating unit by said transporting
portion (AS1 - A3);

a start instruction providing step of providing a temperature measurement start
instruction to the substrate controller (42) of said temperature detection substrate (Ww)
ina predetermined position on said transportation path;

a step of receiving said temperature measurement start instruction and storing
time-series data of a detected temperature value in said storing portion (42) by said
temperature detection substrate (Ww); and

a time-series data fetching step of fetching the time-series data of said detected
temperature value obtained after placement of said temperature detection substrate

(Ww) on said heating plate (34) based on a transportation time from the provision of
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~and performing heat treatment on said substrate (W
WV, and a transporting portion (A - A3) receiving

said substrate (W Wv) fromthe carrier take-in
portion (Bl) and transporting said substrate (W Wy
to said processing unit (Ul - U3), wherein 15 said
program causes a conputer (5, 6, 9) to execute: a step
of transporting said tenperature detection substrate
(Wv) including a tenperature detecting portion (41),
a storing portion (42) and a substrate controller (42)

t he ] rtatijo j
R R B o U AT S Ve
2@etect®hatbstiafss(Wwl bh e4id heatingdblatg (34)esnd dlie tirhe-géribs migtasof the
tenperature nmeasurenent start instruction to the
stasettehiteapertYTE Griug in Jardstogng pastwn@iper at ur e

detection substrate (W) in a predeterm ned position
on said transportation path; a step of receiving said

t enper 20. urBhemagute (pesdrasditfar ineasusing et heatingipldtest@peragre
tinme-series data of a detected tenperature value in
SHCArHREo SYMpIFs MheTIY 42) by said 25 tenperature

det ect j . r ; | ez Serl :

f et chi %8&‘&‘?%“‘8@’3%@ it gr?gtait?‘fwyeb‘? he (e e Wuallt' B detected
dehpetagute vhlaapfieahe pRcstadil ©f okitl acrhgadatafd detedguba cebserate (Ww) on
of .said tenperature detection substrate (VW) on said
hedtt heagng plrie(3¢ pimsayltiner sefies slatar igicoip85teRt i on tine from

t he provision of -44 said tenperature neasurenent

start instruction to the placenent of said tenperature
detection substrate (W on said heating plate (34)

and the tine-series data of the detected tenperature
value in said storing portion (42). 5 20. The conputer
program for neasuring the heating plate tenperature
according to claim19, wherein an adjustnent conputer
(5) takes out the tine-series data of said detected
tenperature val ue after the placenent of said .
tenperature detection substrate (W) on said heating
plate (34) in said tinme-series data fetching step. 10
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