221 7 107 WORKPI ECE PROCESSI NG APPARATUS FI ELD OF THE | NVENTI ON AND RELATED
ART This invention relates to a workpiece 5 processing apparatus for
processi ng workpi eces such as. semi conductor wafers As an
exanple, the invention is appl icable in sem conductgr?rg ymﬁw t
manuf act uri ng processes to a device fel-formng, by coating, a resist film
for photolithography, a device 10 for developing a resist filmafter o
exposure, a device for forming, by coating, a filmfor inpurity doping to a~

waf er, a device for form_ng, by codatin a passivation filmor an
nteriaying insulative (FPRKRAEGERROCHSSING APPARATIS & varer. 15
Figure 8 is a plan view showi ng an exanple of |ayout of a sem conduct or
devi ce manufacturing system of known type, wherein a coating station, an

gyggogtegt :(r)1 a@lﬁjeéfﬁl OR n?l‘& ﬁ&&&& %&&%ﬁfv (@ette bearing station are

—FBR pHafe—t-h—29 oted at SE1 and SE2 are
waf er cassette bear'n@thaEhQQEtQBnaf@¥§¥é§5 |alﬁgf%%; PEV IS an oven
m at

station fOI’ st rengt heni ng an exposed resi st | S an oven station
for remoy CQ SPheab % Mat Bl didfAing WdHiGpiEchst sGEAL hRY, at
DEV is a gpev op| n ?gt ?on ° fplgrg a resrfést Clkgggl ng stgtlon at DPB

IS an Oven %&ﬁi@&a&@ét&?%&i@kbng fordVQInIRGL I e84 Sdn @kakpBel, Sthe oven
station for drying an applied

invention is applicable in semiconductor microcircuit

manufacturing processes to a dévice for forming, by
coating, a resist film for phétolithography, a device '€%§

10 for developing a resist f£ilm after exposure, a device
for forming, by coating, a film for;impurity doping to
a wafer, a device for forming, by coating, a
passivation film or an interlaying insulative film
between layers of .a chip on a wafer.’

15 Figure 8 is a plan view shoﬁing an example of
layout of a semiconductor device manufacturing system
of known type, wherein a coating station, an oven
station, a developing station and a wafer cassette (J
bearing station are disposed in a horizontal plane. .Iﬁ

20 Figure 8, denoted at SE1 and SE2 are wafer cassette
bearing stations at a wafer supﬁly side; at PEV is an
oven station for strengthening an exposed resist film;
at DB is an oven station for-removing moisture content
of a wafer prior to the resist coating; at DEV is a

o5 developing station; at'CT is a resist coating station;
at DPB is an oven station for cbhtracting a developed

resist; at CTB is an oven station for drying an applied



resist; at REL and RE2 are wafer cassette bearing stations at a wafer
collection side; and at OP is an operation panel. In conventional workpiece
processi ng appar atuses of the type descri bed above, the conponents of the
apparatus are di sposed along a hori zont al éPI‘ane and, for .this reason, there

i s a_di sadvant &fs kst af IRFgeng BELR %N FiForcurseht e h5afd™ e cl ean room
of a_sem conduct or_device manufacturi factory. i s occupie t
processi ng appat@tiensaa 2 4 tc}?é'r]%&’f:p‘tﬁ{br%"éedr @ﬁ?&oéﬁggﬁsnggl line in

accordance with the procedure to be nade, each conponent is used
i ndependent | y P RMhA NS uch that it is difficult to assure redugtion
I n cost or dinmension of the apparatus by using el enents in common. '

- Additionally, since the g rdiglodift ichadehRIMIRL L b rddesad o ocedure, the.

adaptability to different procedures is low™ This’is an inconvenience.

SUMVARY OF THE WM AP0 L e A AN aHdWENHH dtPloient s
provi ded apparatus for processing a workpiece as set out in clains 1 and 3.

The renai ni ng JRitKe $9padiatudPEr@ndisputdd fioned ﬁm{i%b%%a_lAElaﬂhodi ment
of the invention provides a workpi ece processi ng apparatus which requires a

snal | er area ofand flf Hhd PRV athdBe tie AV ARtMR Ehatl bows
reduction in the cost or dinension of the apparatus as a whol e, and which
has a | arge adapirefe lades of ket floor of an expensive clean room of 2
( . semiconductor device manufacturing factory is occupied
k_/ by the processing apparatus. Also, since the
components are disposed in a line in aécordance with
the procedure to be made, each component is used
independently of the others such that it is difficult
to assure reduction in cost or dimension of the
apparatus by using elements in common. Additionally,
since the structure is determined by a used procedure,

the adaptability to different procedures is low. This

is an inconvenience.

o/ ' SUMMARY OF THE INVENTION

According to the present invention there is
provided apparatus for processing a workpiece as set out
in claims 1 and 3. The remaining claims set out optional and
preferred features.

An embodiment of the invention provides a
workpiece processing apparatus which requires a smaller
area of a floor to be’éécupied by the apparatus, which
allows reduction in the cost.or dimension of the apparatus

as a whole; and which has a large adaptability to meet



- 3 - various procedures. Additionally, it is preferred that a workpiece
processing apparatus is structured so that a clean air or a
tenperature-controlled clean air can hg-supplied to each conponent of the
apparatus and, on the other hand, only a portion which is serviceable in
transfer.of a workpiece to or fron1another apparatus placed in the clean-
room opens to the clean roomand, additionally, the apparatus as a mhohei
can be pl acedapupubdprohedurean room to thereby ensure notable reduct i on
in the area within the clean roomto be occupied by the apparatus. The
conveyance of a workphéditioraliy.aitiater prefieared bhatoa eanhpn©@p09?nt may
preferably be made by using a wafer handler, for exanple Al so i's
conveni ent tﬂﬁ?c?ﬁélg%q%BHQEagBF é§n§§yaﬁéér§ﬂ #or kpabcascleanm air out of
different conponents can be set as desired in accordance wth a‘frocedure
conprising & eﬁi% Qﬁréﬁ%ﬁg’%m?Eﬁ°%5ﬁdbﬁlﬁéﬁbﬁhédcﬁﬁ Bessprpiie
AlternativeI% i S _conveni ent t@g lurality of different procedures
are set so t ?ue?%%yc%WQP%&%Eu?gd £ fRBAEaRESt AR/ 0PN BR@rRFhSTeabl v.

hand, only a portion which is serviceable in transfer

of a workpiece to or from another apparatus placed in

02
the clean room, opens to the clean room and,
additionally, the apparatus as a whole_éan be placed QJ
outside the clean room, to thereby ensure notable
reduction in the area within the clean room to be
occupied bv the apparatus. o1

The conveyance of a workpiece such as a wafer

into or out of each .component may preferably be made by



Additionally, the structure may preferably be such that a clean air cleaned
by a clean filter is supplied to each conponent. Enbodi nents of the present
i nvention, given by way of non-liniting €xanmple, wi,ll now be described with
reference to the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 is a perspective view show ng a general structure of a workpiece
progessi ng apparatus according to an enbodi ment. of the present invention.
Figure 2 is a MSdg¥ed adfededidnst edhoidiy axairde -ADALSK i litedsS[ err] an
exhaust duct RD and the like used in the apparatus shown in Figure 1.

Figures 3 and £oavendedft thaly dhico fATUANGRs TAre S0V EYRSCE ach showi rg a
general structure of a - 95- workpi ece. py.ocessi appar atus accoyding to
anot her enbodi ¥oAKPILETe lﬁ‘ﬁ:é’sé’fﬁ Uty &t i‘%’rf.cfeqﬁ%{}?é:@pﬁoé‘e&%ﬁl 6eRr g?agram
showi ng an exangh__e of ddi S ogi t.i onc%fo % concentsat ed c%ntrole nmonitor HC 5
within a contr3Fcr 88mSE; %& oD RECOEAATT Ay & BRECSANY Bsion of an
auxiliary hand_ip_a. ting Il ce Qf Fi.qur appar : erein
Figure 6A i s_ac%{élggﬁ%g?ﬁ % vs%%\\iélve Fiogurse@gﬁ iwg1 é:%sjeccnl %%a%%\%}k?)%\r}vggnégﬁ gure
6Cis a side 18e¥'i§\gld. Alternatively, it is convenient that a
plurality of different procedures afe set so that they 02
are executed at the same time or intefchangeably.
Additionally, the structure mayv preferably be
such that a clean air cleaned by a clean filter is
supplied to each component.
Embodiments 6f the present invention, given

by way of non-limiting example, will now be described

with reference to the accompanying drawings.

\~ BRIEF DESCRIPTION OF THE DRAWINGS-

Figure 1 is a perspective view showing a
general structure of a workpiece processing apparatus
according to-an embodiment of the pgésent invention. S

Figure 2 is a fragmentary section showing a
duct AD, a filter AF, an exhaust duct'RD and the like
used in the apparatus shown in Figure 1.

Figures 3 and 4 are front elevational views,

respectively, each showing & general structure of a



3

Figure 7 is a perspective view show ng one unit of an oven station of the
Figure 1 apparatus. Figures 8 and 9 are plan views, respectively, each
showi ng an exanpl e of conventional sem conductor 15 devi ce manufacturing
system wherei n the conponents thereof are di sposed al ong a hori zont al

pl ane. DESCRI PTI ON OF THE PREFERRED~ENBODI MENTS Figure 1 is a perspective,
view showi ng a 20 general structure of a workpiece processing apparatus \ s
according to an enbodi nent of the present invention. This enbodi nent is an

l e wh Ln:a workpi .processin rat of ,the present invention
s app | ea"pErB B BERCRER L0 EpRR AR RE SRR ARG 5 RN |\ Fqure 1,
denot ed ateﬁghagmgptlg%aiﬁedgggzégi &Hg%B@?ghLon of a.c!ean air or a
tenperature-controlled air; at I's a filter for additional cleaning of

't he -6- suppliegigif-a at RD,i olqk an t 1 Jfor
ppl i egigiphe 8t 18Dal 18K hgﬁgﬁ%ﬁ_sﬁBwﬁé@?%@béQ&Hble

coll ecting or exhausting the clean air; IS a r wring or

pi pi ng; angdfafikpPysitianakeh eansehteabear cBatebat honiveichd ncl udes a
carrier CAon which a 5 wafer cassette is placed. The carrier CA includes
a stagé negbsnianaf ebntebat rogmg waf er cassette about a vertical axis. '

Al so, the wafer cassette bearing station |IDX may conprise a cassette
el evat or which is nBighkesi 6Aa-vécCt itdustiratet tha prowikiofi LECENON) .
auxiliary hand in a coating device of the Figure 1
apparatus, wherein Figure 6A is a perspective view,

Figure 6B is a sectional view and Figﬁre 6C is a side
10 view.
Figure 7 is a perspective view showing one
unit of an oven station of the Figure 1 apparatus.
Figures 8 and 9 are plen_views,_respectively,
each showing an example of conventional semiconductor

15 device manufacturing system wherein the components

thereof are disposed along a horizontal plane.

DESCRIPTION OF THE PREFERRED EMBODIMENTS . u
' Figure 1 is a perspective view showing a
20 general structure of a workpiece processing apparatus
~according to an embodiment of the present invention.
This embodiment is an example wherein a workpiece
processing apparatus of the present invention 15
applied to a semiconductor device manufacturing system.
25 In Figure 1, denoted ae AD is an. intake duct for
introduction of e clean air or a temperature-controlled

air; at AF is a filter for additional cleaning.of the



10 Alternatively, it may be structured so that wafers kept accunul atingly
within a wafer cassette, placed at the wafer cassette bearing station |DX
are taken out one by one along with vertical novenent (in the z-axis
direction) of a hand WH of a handl er unig. WHU (whi'ch 15 will be descri bed
| ater). Denoted at SCis a wafer cleaning unit; and at CTl and CT2 are
coatyung devi ces each being adapted to coat the whole surface of a wafer
with a resist material by dropping drops of resist material upon the 20
‘surface of a redpiliig bifrey 0 Rihais tdhecoklection appxieusto diet wider
‘surface through a centrifugal force. Denoted at Ov1 and OV2 are oven
stati ons each dedilesptdoaptosd exhawestting ride stleamtasie waterHD |is tdhiduct
embodi nent, each oven station OV1 or 25 OV2 is provided with four
“i ndependent hdioplwitring @r pifpitemand ae IREdLasa Waker ieasyetie for
forcibly cooling a wafer. Denoted at DEV1 and DEV2 are -7- devel opi ng
‘devi ces” each theaning s tipm which singkudes\a rasileh Chaan Bidh Y
. (photoprinted) by neans of an exposure apparatus (not shown)._ Denoted at WV
land WAL - S wafenmasstiztedkh BARA pr YR FBIST Eh wdes R or
rextraction of a wafer to a corfespondi,ng conpongnt. Denoted at qylis an
“opening for i rtYasRASANRLSR Q%ﬁc?qiﬂ’r"%?g £ HFTeRCRRRe e c%%%‘é t3) .
3 vertical axis. Also, the wafer cassette bearing :
station IDX may comprise a cassette elevator which is
o movable 'in a vertical direction (z-axis direction).
10 Alternativeiy, it may be structured so that wafers kept
accumulatingly within a wafer cassette, placed at the
wafer cassette bearing station IDX, are taken out one.
by one along with vertical movement (in the z-axis
direction) of a hand WH of a handler unit WHU (which
15 will be described later).
Denoted at SC is a wafer cleaning unit; and at
CT1 and CT2 are coating devices each being adapted to
Ui coat the whole surface of a wafer with a resist
material by dropping drops of resist material upon the
20 surface of a rotating wafer so that the resist is
applied to the wafer surface through a centrifugal
force. Denoted at OV1 aﬁd OV2 are oven stations each
being adapted to heat a resist-coated wafer.
In this embodiment, each oven station OVl or
25 0OV2 is provided with;féur independent hot plates. One

of them may be used as a cooling plate for forcibly

cooling a wafer. = Denoted at DEV1 and DEV2 are. !



The conponents descri bed above are di sposed along a direction perpendicul ar
to the floor which 10 supports the sem conductor device manufacturing )
system nanely, along a vertical plane (x-z-plane) so that, as illustrated,
each two conponents are stacked in a vertical direction (z-axis direction)
whi | e each four conponents are pIacéﬂLTn an array in a horizontal 15 X
direction (y-axis direction). Also, at the top of each conponent, there.
provided one filter AF. Further, at each interspacing between adjacent =

conponent di rec on t here
prgel ded zd%&%t %%gngnd%gﬁ% %aéofﬂe %IEWCG.SSZ I Ira} n)g stati onI >
IDX is di spaged AN agt Rl Jée%ﬁg( :tuﬁt%dﬁ)” aﬁ"?n%dtr#]ss S €7

i nt roduci ng/ extracting opening forne mruni cat i a passage way

for an opeegposuge &P‘bﬁ%ttusTWQade%IHd%)deV'ﬁ‘&%tGﬁl A G e i sposed in
an array 25 extending in the vertical direction (z-axis direction), in a

manner that Witd aeet bpendeigisCc @aGhl Yedsics pRoviildRAVEHGY 1GASTHIdc s i ng
station IDX while the coating. device CT2 rests by the wafer cleaning

uni t. & ni bar extrabtioncofsbatkiatier @6l @ brRésppinditig @ehdrerdtest by the
coating devices CT1l and CT2, respectively, while the devel opi ng devices
DEV1 and DBeRoked sta€Wedssant opeasingd f crhd nbredusttdionowe OV1 and OV2,
respectively. The back of each conponent (the surface opposite to the
extraction of a carrier (wafer cassette).
The components described above are disposed
along a direction perpendicular to the floor which ~/
10 supports the semiconductor device manufacturing system,
namely, along a Vertical ﬁlane (x-z plane) so that, as
illustrated, each two cbmponents are stacked in_a
vertical direction (z-axis direction) while each four
components are placed in an array in a horizontal
15 direction (y-axis direction). Also, at the top of each
component, there is provided one filter AF. Further,
at each interspécing between adjacent components
arrayed in the horizontal direction (y-axis direction), o’
there is provided a duct means AD, RD or HD. The wafer
20 cassette bearing station IDX is disposed above the
wafer cleaning unit SC and has its carrier
introduciqg/extracting opening formed in communication
with a passage way for éh'operator or a robot. The
coating devices CT1 and CT2 are disposed in an array
25 extending in the vertiéal direction (z-axis direction),

in a manner that the coating device CT1 rests by the

wafer cassette bearing station IDX while the cpating.



face in which correspondi ng one of wafer introducing/extracting openi ngs WV
and WM. - WM is forned) faces toward a mai ntenance room 10

Ref erence character WHU denotes the whole of a handler unit which is
operable to transfer a wafer between different conponents. The handler unit
VWHU i-s provided at the clean room side and, as depicted by dash-and-dot
linegys it is disposed to be opposed to the 15 conponents- di sposed al ong a
vertical plane as described herei nbefore. Denoted at WHL and WH2 are hands

~each bei ng adgpiadd %ﬁzﬂt%gggcqbd‘?rtﬁ@&gapég SLdBh Bhg i P Or froma sel ected
and 1s ada

. conmponent. Al so, each pted to transfer a wafer between different

- conponents. EaghidQgnd dife Brad! stdorovms by sk boekvard! ytatréawasd! y
~and rightwardly; and upwardly and downwardly, as depicted by arrows X, Y

~and Z. Wiere addtinsy ithe Godinly ddeide®VCTEdan@SCT2, t hespeettnely,
enbodi nent, the structure is made to avoid nechanical interference of 25

those hands. U I@tihe ddvelsiinprdbwideDEVL amd aDEV2 vare stabkeéwar d
direction (in a direction of arrrow - 9 - X) is provided by a hand
mechani sm $\HB thimds thdsy atlm ovén ketatioms UOE! tand QW2, aresprotidvely.waf er.
Denoted at WHD1 is a hand drive mechani smfor noving correspondi ng one of
t he hands WHI Thed badk |of teechllgomponent (the surface opposite to the
face in which corresponding one of wafer
introducing/extracting openings WW and WW1 - WW4 is
formed) faces toward a maintenance foom.
10 Reference character WHU denotes the whole of a
| handler unit which is operable to transfer a wafer
between different components. The handler unit WHU is
provided at the clean room side and, as depicted by
dash-and-dot lines, it is disposed to be opposed to the
15 components disposed along a vertical plane as described
hereinbefore. Denoted at WH1 and WH2 are hands each
being adapted to introduce or take out a wafer into or
U from a selected component. Also, each hand is adapted
to transfer a wafer between different components. Each
20 hand is movable forwardly and backwardly; leftwardly
and rightwardly; and upwardly and downwardly, as
depicted by arrows X, Y and Z. Where a plurality of
hands are provided, as in the present embodiment, the
structure is made.to avpid mechanical interference of
25 those hands. | ’

The motion of each hand WH1 or WH2 in a

forward or backward direction (in a direction of arrow



5 or rightwardly (in a direction of arrow Y). The hand drive nmechani sm WHDL "
is adapted to nove the hand WHL or WH2 al ong a sliding gui de neans SR, by.
using a drive ball screw DS. Denoted at WHD2 is a vertical drive nechanism
for noving the hands WHL and WH2, together 10 with their sliding guide

nmeans SR and drive ball screws DS, Wwardly or downwardly (in a direction

of arrow Z). Each conponent (unit) has its opening for wafer extracti onxs
(such as at WN for exanple) faced in one orientation, at a side at which

t he -hand 1 and 15 | ded., Hay ,t.h d t,o the left t
and 1 ght Fest SuRreR o o Hand SRPnanin SO A R 9ok i ne | ort
d riaht .si L I . . : ti B
means of PRES RESRE el Yt RN EhaoRtL UL, [ R EE TR,

each corrpgrp_e%Pth id & RASE RS JL nﬂ%ﬁﬂis’i&’ffdfin‘f‘d@idﬁ eanness constantly.

Figure 2 1s a fragnentary section show ng the 1 ntake duct AD, the filter

AF. e exbaualbodielnEDoNa of tHd IR i dike VDU SE desdPRY 2 US. An ai ¢ |

(which 25 may be a tenperature-controlled air) is supplied fromthe duct AD
through tbe #ighitwWalrealy R ir0 £&ifrdttifon ast dafteu off) Py THé Mgnd | N this

occasion, as illustrated, = -10- a fan notor DM may be provi ded above the-
air filtedrAve meechanism WHD1 Jsadapted td hdvd theiHamh SElB cb:h_r ough
WH2 along a sliding guide means Sﬁ,'by using a drive -
ball screw DS. Denoted at WHD2 is a vertical drive
mechanism for moving ﬁhe hands WH1 and WH2, together
10 with their sliding guide means SR and drive ball screws
DS, upwardly or downwardly (in a direction of arrow 2Z).
Each component (unit) has its opening for
wafer extraction (such as at WW, for example) faced in
one orientation, at a side at which the hands WH1 and
15 WH2 are provided. However, with regard to the leftmost
and rightmost units, if there are any wafer conveying
machines at the left and right sides, additional
openings may be provided in such portions. | o
By mean$ of the intake duct AD, the filter AF
20 and the exhaust duct RD, in each component it is
possible to obtain sufficient cleanness constantly.:
Figure 2 is a fragmentary section showing the
intake duct AD, the filter AF, the exhaust duct RD and
the like used in the Figure 1 apparatus. An air (which
25 may be a temperature-céntrolled air) is supplied from
the duct AD through the air filter AF to each unit, as

depicted by arrows. In this occasion, as illustrated,



the unit in a lamnar flow fashion. Also, the structure is arranged so

,that the air is collected at 5 the exhaust duct RD. Additionally, the

wiring and piping duct is separated fromthe ducts AD and RD, and is
prepared at the behind of the-ducts AD_gpd RD. In that portion, no specific
bl owi.ng exhaustion is made. Further, in each of thé oven stations OVl and

10 2, the tenperature of each oven (heater) can be set as desired. Two
' heaters may be used for pre-baking while the other two nay be used for

post - baki ng. Refah piotor WM maRobdhprtdded dbvreprinedine filterxaat. ng
process and a devel opi ng process, using 15 the apparatus of the present

.enbodi ment. FThet strackuvef dis adapted moodhat, thenafier passieakdthmmuiglof a
-carrier CA placed at the wafer cassette carrying station |IDX, by neans of
"the hand VWH (lthed it dmn WHIamifagn fliow thashiafimer Alsani riheé s necessary,

the 20 extracted wafer is conveyed to the wafer cleaning unit SC and is

.cl eaned t her estrustuze disi arranged socitdatuthey aixe isasellRstiadb @t he wafer
.cleaning unit SC .and it is conveyed to the gven OV2 and is dried therein.

‘In this nénnethepexhansd ducth&Dhandddd tdonadd thatdie wizing,@nd WHU, t he

~wafer can be cqnveyed to different processing units in _sequence. After the
the dctaod

drying, it isPdBApgcAueY: ds; serrrrked, oty

and, then, to,the sinteg
is prepare

. &R c &06T1
: at It?'zet Q)eeh%.\ﬁ o?\/jthe! fd_ucts AD and RD. In

that portion, no specific blowing exhaustion is made.
o Further, in each of the oven stations OV1 and -
10 0Ov2, the temperature of each oven {heater) can be set
as desired. Two heaters may be used for pre-baking
while the other two may be used for post-baking.
Description will now be made of the procedure
in a coating process and a developing process, using
15 the apparatus of the present embodiment.
First, in a wafer coating process, a wafer is
taken out of a carrier CA placed at the wafer cassette
U carrying station IDX, by means of the hand WH (hand WHI
or WH2). Then, if the wafer cleaning is necessary, the
20 extracted wafer is conveyed to the wafer cleaning unit
S8C and is cleaned thereat. After this, it is picked up
by the hand WH from the wafer cleaning unit SC, and it
is conveyed to the oven 0OV2 and is dried therein._ In
this manner, by means of the hand WH of the handler
25 unit WHU, the wafer caﬁ be conveyed to different
processing units in sequence. After the drying, it is

subjected to the film coating by the coating device CT1



further coating is necessary, the wafer is subjected again to the film
coating in the coating device CT2 and, &after being sintered again by the .
oven OV1, it 5 noves back to the carrier CA. Thereafter, the wafer is
taken out of the carrier CA and is igbjected to the exposure process at an
exposure unit which is provided oufside the processing apparatus, and then
it is conveyed back to 10 the carrier CA. For the devel opi ng process,. ag_;

Py

exposed wafer is again taken out by the hand WH and is conveyed to the ~

develop|ngnanlEhgﬁVltgrtggvglgggrligsqgj%5Ee%v%%hkkﬁ de opment. After the
I'S da

devel opnent’, "t he Waf er conve € hand into the oven

OVl or OVEuiehesl ebsupg il%dnebggﬁﬁﬂ'grt,ei:he' lraled C%V%&ﬁ%bgc@tahto a final

carrier CA By th e processes are conp Fei'ed e present

enbodi nenhghas Bee®nd0 raipl @oaedny ik tBECEBAEE NGO R iveadaie of |ayout of
units |nclud|ng spin type devices and baking devices for use in

phot ol i t hagagphftekhbelifyeBintered Aghihi Byt elet Bviehe ovasChitbed exanpl e but
is applicable also to any other forns. For exanple, in regard to the 25

| ayouts of moweksbaekpitosithe @aretielri gg.device, a CVD (chem cal vapor
deposition) device and the like, a simlar structure can be used.
Thereafter, the wafer is taken out of the
carrier CA and is subjected to the exposure process at
an exposure unit which is provided outside the
processing apparatus, -and then it is conveyed back to \')
10 the carrier Ca.
For the developing process, an exbosed wafer
is again taken out by the hand WH and is conveyed to
the developing unit DEV1 or DEV2 and is subjected to
the development. After the development, fhe wafer is
15 conveyed again by the hand WH into the oven OV1 or 0V2
for sintering and, thereafter, it is conveyed back to a
final carrier CA. By this, all the processes are
completea. . \;)
While the present embodiment has been
20 expléined with reference to an example of layout of
units_including spin type devices and baking devices
for use in photolithograéhy, the invention is not
limited to the described example but is applicable also
to any other forms. Fo; example, in regard to the
25 layout of units compriéing an etching device, a CVD
(chemical vapor deposition) device and the like, a

similar structure can be used. : ' ‘



-12- Additionally, while the Figure 1. apparatus has a structure that

I ncl udes a cleaning station SC, a coating station CT, oven stations OV1 and
OV2 and devel opi ng stations DEV1 and DEV2, this may be nodified 5 such as
illustrated in Figure 3. Nanely, in thig_exanple,.in a |lower array there
are provided a wafer cassette bearing station IDX2, a filmthickness
measyying station SPl, a coating station CT2 and an oven station OV2 (in
the naned order fromthe left) 10 while in an upper array there are

provided a wafer cassepbgibeshhnlyst@hide thElriguver Kpagparatest hiaiscati on
synbol reading station READL, a coating station CT1l and an oven station OVl

(i n the nanedaos8eactues thaetl ghtludébear eleaning ptation SIC,tlhe structure
15 is simlar to that of the Figure 1 enbodinent. In operation of the
appar at us of tbatEhgusetaBienmacpl eovenf statimabeOVilsandkON2o0andof a carrier
CAl and is introduced into the workpiece identification synbol reading
bprmedigiache

st ati on READ1deTatapingestahions DEVAnapd DENZti thist mey
first wafer is read and the recognition is nade to that the wafer is a test
waf er. Thér easueh, ast iliustnespddinoFigureodti njamedyi-odncthignd then to
the filmthickness neasuring station SP1 via the oven station QV1. At the
film25 thicR¥aBBlEeadr ﬁngoyteat rsragptherge are providede &s wadefeasur ed
and, if the filmthickness is within a rgde%e%gaggghggk%g%gce, it_is
det ermi ned t hg@Sgfkte bearing station IDXZ,
measuring station SP1, a coating station CT2 and an
— oven station OV2 (in the named order from the left)
10 while in an upper array there are provided a wafer
cassette bearing station IDX1; a workpiece
identification symbol reading.étation READ1, a coating
station CT1 and an oven station OV1. (in the named oxrder
from the left). The femaining portion of the structure
15 is similar to that of the Figure 1 embodiment.
In operation of the apparatus of the Figure 3
example, a first wafer is taken out of a carrier CA1
W : and is introduced.into the workpiece identification
symbol reading station READ1. Then, the content of an
20 identification symbol of the first wafer is read and
the recognition is made to that the wafer is a test
wafer. Thereafter, it_is conveyed to the coating
station CT1 and then to the film thickness measuring
station SP1 via the oven station OVi. At the film
25 thickness measuring stétion SP1,.the film thickness is

measured and, if the film thickness is within a

predetermined tolerance, it is determined that. the



-13- processing of a second wafer and wafers following it can be initiated -
and, therefore, such a processing is nade. If the filmthickness of the
test wafer is out of the tol erance, the numper of revolutions per unit 5
time of a wafer upon application of a resist material at the coating

station CT1 is changed automatical Iy'3and after this, the processing of the
second wafer and the wafers followng it is conducted Al so, upon -
transition to the processing of the second wafer, and 10 on the basis of‘

e o0 el U SHEAHE U EL BB SHEVE pOSiLDg, oS Fom CTT i
Ov2 and Clad g, 051& P SR ETISR D BEotTnb01 002, 1o
?Odgr

dlscr|n1nated AN processing’ is na ccor gfy. Were the

str tict uremaaéucm@sh@mm NeE ShEs é ¢ eﬁﬁéﬂté@tawgﬂéer iérRE% there are

provi ded a workpi‘ece identification sy readi ng station

devel opi NGl &ad¥efandd), A é&lﬁﬁé@rbf)\@e%ﬂu&&@s ﬁéﬁ HhiEaV' 0' et ray
irradiating station DUV2 (|n the naned order fromthe Teft) while in an

upper &rr aind a5 frvafEPvipesl fppbicitionsetts besisfomatakign | DX1, a
devel opi ng devi ce DEV1, an oven station OV1 and a deep ultraviolet ray

irradi ati g thwt icoatingl ftatide GBI nbsrechariged dvbtomabicakly) the
operation will be such as described bel ow

and after this, the processing of the second wafer and

the wafers following it is conducted. Also, upon

transition to the processing of the second wafer, and o/

10 on the basis of the reading at the workpiece ;

identification symbol reading station READ1, whether or

not é wafer should be conveyed along a passageway from
CT1 via OV2 and CT2 to OV2 or a passageway from CT1 via
OVl or CT2 to OV2, is discriminated and the wafer
16 processing is made accordingly.
Where the structure is such as shown in Figure
4 wherein in a lower array there are provided a
workpiece identification symbol reading station READ1, \;)
a developing device DEV2, an oven station OV2 and a -

20 deep ultraviolet ray irradiating station DUV2 (in the
named order from the left) while in an upper array
there are provided a wafer cassette bearing station
IDX1, a developing device DEV1, an o&en station OVt and
a deep ultraviolet ray irradiating station DUV1 (in the

25 npamed order from the left) the operation will be such
as described below.

First, a first wafer is taken out of a carrier



First, a first wafer is taken out of a carrier -14- CAl and is
i ntroduced into the workpiece identification synbol reading station READI.
Then, the content of an identification synbol of the first wafer is read,
and discrimnation is made has to whethg¢y_a wafer should be 5 conveyed and
processed (i) in an order from DEV1 or 'DEV2 via OvI or Ov2 to DUV1 or DUV2,
or (%) in an order fromDEV1 or DEV2 to OV1 or OV2, only, and the wafer
processing is made accordingly. In this occasion, the stations denoted at
- DUV1 and DUVZCrhcandsizOiatdedpcelt datbolthe waykpiese dtiend iftiaatdonihi ch
-is provided for enhancing heat resistivity of a pattern having been
subj ect ed t o symbokveéaging ptatéon. READD. cTbenof thie copentpiofgas ati ons
- DEV1 and DEVZ has contained therein a devel opnent result exanining 15
“portion (develdembihficatipnasvehodeobctheg fissti wvaferads readud@nd portion
~adapted to execute optical detection to ensure optinmm devel opnent of each
‘wafer. In thedbppriminatien: he padechesechpodhebher ByvwaierpshewlenbB®y an
operator, a procedure conprising any 23 conbi nati_on %f Se%ﬁ? tial
operation8 cafPmeexed andqpyecegsed, (ddcdndancordeth fom Vﬁr&%bdure, a
host conputer_(see Fi gur 5% trol Ee wa introguc I Qn/ extraction
sequence. Ex Ygsvb? éygcg u&gg Fﬁa@U& n°5e5§&§Vgﬂ§t &1bylPh8n0perator are
order from DEV!1 or DEV2 to OVl or OV2, only, and the .
wafer processing is made accordingly. In this
o occasion, the stations denoted at DUV1 and DUV2 each is
10 a deep ultraviolet ray irradiating station which is
provided for enhancing heat resistivity of a pattern
having been subjected to the developing process. Also,
each of the developing stations DEV1 and DEV2 has
contained therein a development result examining
15 portion (development termination detecting portion),
and include a portion adapted to execute optical
detection to ensure optimum development of each wafer.
In the apparatus of the present embodiment, by
manipulation by an operator, a procedure comprising any
20 combination of sequential operations can be set as
desired. 1In accordance with such a procedure, a host
computer  (see Figure 5) controls the wafer
introduction/extraction sequence. Examples of
procedures that can be designated by the operator are
25 such as follows:

(1) A wafer within a carrier CA placed at an

indexer IDX is moved and processed in the following .



25 such as foll ows:

exanpl e t
coating,
| ndexer |

(1) Awafer within a carrier CA placed at an indexer
I DX i s noved and processed in the followi ng -15- order: "From Carrier
via Coating Station CT1l and Oven Station OV1 to Carrier CA" This is an
hat a processing in which 5,.only baking is nmade after the

is designated. (2) A wafer Wthin a carrier CA placed at an

DX is noved and processed in the followi ng order: "From Carri er
to Coating Station CT1 and 10 then to Oven Station OV1 then to Coating CT2
and then tord&ehn Station OV2 and to Carrier CA" (3) A wafer within a

CA

N

carrier CA placed at an indexer IDX is noved and processed in the follow ng

order: 15

"proRNCEerieer CARAViA BoadAngd sthliion ciG iy then to

Oven Station OV2 then to Coating Station CT1l and then to Oven Station OV1

and to Carovexi S¥atidn ovhater Carichiewr gatarrier CA placed at an indexer
I's nmoved and processed in the followng 20 order: "FromCarrier CAto

| DX

Devel opi ng Station TEW4E bs akV@xampleh&hatoaOpepnc8isatingn igVivhdicHOV2 and to

Carrier
5

10

16

20

25

only baking is made after the cgafing, is designéted.

(2) A wafer within a carrier CA placed at an
indexer IDX is moved and processed in the following
order:

"From Carrier CA to COatiﬁg Station CT1 and
then to Oven Station OV1 then to Coating CT2 and then
to Oven Station OV2 and to Carrier CA"

(3) A wafer within a carrier CA placed at an
indexer IDX is moved and processed in the following
order:

"From Carrier CA to Cleaning Station SC and
then to Oven Station OV2 then to Coating Station CT1
and then to Oven Station OV1 and to Carrier ca"

(4) A wafer within a carrier CA placed at an
indexer IDX is moved and processed in the following
order:

"From Carrier CA to Developing Station DEV1 or
DEV2 and then to Oven Station OVl or OV2 and to Carrier
ca"

As described, by manipulation by an operator,
a desired sequence of Qafer processing can be
designated and the host ‘computer conducts the wafer

processing in accordance with the designated procedure.

-



CA" As descri bed, by mani pul ati on by an operator, 25 a desired sequence of
.waf er processing can be designated and the host conputer conducts the wafer
-16-

processing in accordance with the designated procedure.

Addi tionally, in the apparatus of the pggsent enbodinment,

a plurality of

di fferent procedures each conprising a series of operations can be set and
| .5 interchangeably.
For exanple, where a plurality of carriers are provided, if different

t hey\.can be conducted in parallel to each other or 5

procedures are set so hRdhitlibhadlydf eh ithedappaibtusAcifS then

processed fromthe coating station CT1 via the oven station
a wafer withi embodifentgaar ipdurBlify ofcaifefeedntnprpcedaie’d dachin t he
devel opi ng station DEV1 or DEV2 via the oven station OV2, it
proceed t he wabmprpsingsai sgrieshofiubparmaitionsncanabee set amfiethelkept in
the carriers by nmeans of the hands WHL and WH2, under the influence of the
host 15 conpucan bkei conductedniinaperadledady saghe ofheuor state of each
unit. On the other hand, as shown in Figure 5 the concentrated control
noni tor b$ whirkevghansgeabdyei oF9ropxamplappyuheres aoplunalitysoft

enbodi mrent are 20 controlled concentratingly, nmay be disposed within a
carriers are provided, if different procedures are set

n&nd
1 while (ii)

is possible to

so that (i) a wafer in a carrier A is conveyed and

processed from the coating station CT1 via the oven

Y station 0V1 while (ii) a wafer within another carrier B

10 is conveyed and processed from the developing station

DEV1 or DEV2 via the oven station 0V2, it is possible

to proceed the wafer processing with automatic

convéyance of wafers kept in the carriers by means of

the hands WH1 and WH2, under the influence of the host

15 computer which discriminates a ready state or busy

state of each unit.

On the other hand, as shown in Figure 5, the

W, concentrated control monitor by which various portions

of the apparatus of the present embodiment are

20 controlled concentratingly, may be disposed within a

control room (a room separate from a space in which the

apparatus is provided) while retaining connection with

the host computer (CPU) so that it is used for the .

control monitoring.

25 Additidnally, each component may be provided

with an auxiliary hand. Figures 6A - 6C are a

perspective view, a sectional view and a side view,



control room (a roomseparate froma space in which the apparatus is
provi ded) while retaining connection with the host conputer (CPU) so that.

it is used for the control nonitoring. 25 . Addi tional ly, each
conponent nay be provided with an ayxiliary hand. Figures 6A - 6C are a
perspective view, a sectional view™ddd a side view, -17- respectively,.

showi ng a portion of the Figure 1 apparatus in which the coating devi ce (1
is provided with an auxiliary hand. In Figures 6A - 6C, denoted at WHis a

primary Srgggggﬁif*’%&x?fsgg‘%ﬁﬁdﬁ@#ﬁﬁi@% f&e&% & g fte is a chuck; at CP

S E cup; y Is asliding rail; at RGis a
rack gear , ab PE.LS 13 RHAICH 192 G0l ey BeviS @Fe £v/l proergsaand at W
and W2 arg‘p%afers. %&e c;/i] I nder 8Y2 ilsr@fixed to a base %.S 10 illustrated in

Figure 6Ci Rl be bh&ianladmAeandcYl and CY2 are linked. The auxiliary hand
of this exanple has a wafér centering function as well as a wafer buffering

function. Mre spegif irGafunes &2 i 66! IGdmsted 4t OiH eid Sa FBimdbg upper
portion of the auxiliary hand CBH provides a buffering zone, and a
procegsedhuntiesudh @@ desdiElsbd Alrs thev fdredoindgiaralt Qliehsam unprocessed
wafer WL is placed on the chuck CH, it is possible to
chuck; at CP is a cup; at CBH is an auxiliary hand; at
SR is a sliding rail; ét RG is a rack gear; at PG is a
pinion gear; at CY! - CY3 are cylinders; and at W1 and
W2 are wafers. The cylinder CY2 is fixed to a base as \—)
10 illustrated in Figure 6C, while the cylinders C¥1 and
CY2 are linked.
The auxiliary hand of this example has a wafer
centering function as well as a wafer buffering
function. More specifically, as illustrated in Figuré
15 6B, The upper portion of the auxiliary hand CBH
provides a buffering zone, and a processed wafer W2 can
be held. Also, with this hand, when an unprocessed
wafer W1 is placed on the chuck CH, it is possible to g;)
execute the centering thereof.
20 First, in operation, a processed wafer W2
placed on the chuck CH is pushed by the chuck upwardly
as viewed in the sheet of the drawing. Thereafter, the
cylinder CY1 is.contracted and, by the cooperation of
the rack gear RG and thg pinion gear PG, the interval
25 between two arms of thé auxiliary hand CBH is reduced.

Then, by lowéring the chuck CH, the wafer W2 is placed

on the auxiliary hand CBH. After this is completed,_ by



execute the ¢

entering thereof. 20 First, in operation, a

processed wafer W2 placed on the chuck CH is pushed by the chuck upwardly

as viewed in

contracted an
PG t-he inter
Then\— by | owe
hand CBH. Aft

buf fering of

CH noves upwardly so that the wafer WL is transferred onto the chuck CH.
The hand WH i bufdeping lof rdte arfer Adyid ramtaireedup CP. At this tine,
cylinder CY2 is contracted, whereby through 10 the cylinder CYl |inked
thereto the arms of thSURaeaUERElate an omnpraogesged wafgn (Wh k®sult that
the wafer. WL becones exactly coincident with the center of

t he center of
t he chuck5 H
t he waf er

againto sllg

the sheet of the drawing. Thereafter, the cylinder CY1l is

d, by the cooperation of t_ rack gear RG and the pinion gear
val 25 between two arns of e auxiliary hand CBH i s reduced.

ring the chuck CH, the mafer W2 is placed on the auxiliary

er this is conpleted, by -18- usingithe cylinder CY3 the
auxi | i ary hands@id ithemddingemreity tse vaeElhiary thendiresw s myvédi S,

t he

the wafer W2 is attained. Subsequently, an unprocessed mafer
W is 5 I Nt npsracedd yoraso wilewedipirCRHey ddeewirand By thiwen, tlagai n t he chuck

t he

datE ogpcsth e i dthes e CR s deiertand Whe CHRR: @gadRract s
ﬁ:‘ﬁy Ereﬁ [q% va)%uqulm suct j.on S&Z&el{]at ttrilee Cv}/af nder CY2 oper at es

transferred onto the chuck CH. The hand WH is
temporally retracted away from the cup CP. At this
time, thé cylinder CY2 is contracted, whereby through
the cylinder CY¥1 linked thereto the arms of the hand
CBH are closed slightly, with a result that the center
of the wafer W1 becomes exactly coincident with the
center of the chuck. Figure 6B shows that state.
Subsequently, the chuck CH attracts the wafer
W1 thereto by vacuum suction. ‘Then, the cylinder C¥2
operates again to slightly open the auXiliary hand CBH,

and the chuck CH moves downwardly while holding the

wafer W1 by attraction. Then, the hand WH is again

projected to the above of the cup CP and, thereafter,
by the cylinder CY3 the auxiliary hand CBH is moved
downwardly so as to transfer the wafer W2 onto the hand

WH. The hand WH retracts again, for transition to the

.next process. At the same time, the cylinder CY1 opens

\/
10
15
\yf
20
25

and the auxiliary hand CBH moves away from the cup CP,

such that, in this stafe, the processing of the wafer

_ W1 can be initiated.

Figure 7 shows one unit of the oven station.



and the chuck CH noves downwardly while holding the wafer WL by attraction.
Then, the hand WH is again projected to 'the above of the cup CP and,
thereafter, 20 by the cylinder CY3 the auxiliary hand CBH is noved
downwardly so as to transfer the waf § W2 onto the hand WH. The hand WH
retracts again, for transition to the"hext process. At the same tinme, the,
cylinder CYl opens and the auxiliary hand CBH noves away fromthe cup CFLJ
25 such that, in this state, the processing of the wafer WL can be

i nitiated. ﬁfégiQi%;afgfmﬁhQQﬁ ggfé pfaéégrgyﬁg st@ﬁignls al 9- (e.g. OV1)

of the Figur 'S an € wher€in an aUX|I|ary hand IS
provi ded VAiindhd Ngh@MEMn 2 ILL Bidhry 'li‘a&idfé bLoPi§¥&N{1eHeR- baking of a

waf er, by u5|ng the auxiliary hand the wafer is 5 taken out of a heating

chanber haaﬁ@go@emoan&laﬁ@r@iﬁ?u@l@pé@rofoap@éeéﬁteb%ﬂeﬁakmg In Figure
7, when an oven chuck CHO recelves a wafer froma hand WH, a cylinder CY4

i's actuat ek t0 WEREEr J R §S ind Ntle Xddk 81 Yabprandi theswafebolie, such 10
that the wafer is transferred onto an auxiliary hand SBH. The auxiliary

hand SBH itsakewy esht ebf varRéytbygt dieambéw chatingmat hotMplabei afteduce t he
waf er onto an oven OV. By downward novenment of the unit as a whole by the.
cyl i nder @&hpsmmﬁ\/adqoredepémmdmtim oven OvV.
In Figure 7, when an oven chuck CHO receives a
wafer from a hand WH, a cylinder CY4 is actuated to
move upwardly an auxiliary hand unit as a whole, such ' \~)
10 that the wafer is transferred onto an auxiliary hand
SBH. The auxiliary hand SBH is moved leftwardly by the
drive of a motor M1 to introduce the wafer onto an oven
OV. By downward movement of the unitias a whole by the
cylinder CY4, the wafer is placed on the oven OV.
15 Then, the auxiliary hand SBH is moved back to its
initial position by the drive of the motor M1. After
the baking in the oven OV for a predetermined time, the
auxiliary hand SBH operateé in an inverse order to move g;)
the wafer back to the oven chuck CHO.
20 In an occasion where the coating process by
using a spin type coatigg device partially overlaps
with any other process such as baking or otherwise, a
transverse disposition structure requires an
extraordinarily large area to be occupied by the
25 apparatus, as illustrafed in Figure 8. However, with
the arrangement as of the present embodiment, the

apparatus can be structured in a vertically extending



15 Then, the auxiliary hand SBH is noved back to its initial position by
the drive of the notor ML. After the baking in the oven OV for a
predeterm ned tine, the auxiliary hand SBH operates in an inverse order to
nove the wafer back to the oven chuck CH@_ 20 I n an occasi on
where the coating process by using a spin type coating device partially
overlaps with any other process such as baking or otherw se, a‘transverse
di sposition structure requires an extraordinarily large area to be occupied

by the 25 appfoziusandys tHdreFomd ,ed t kal B @ iBpodaERve a il tdie
rarrangenent as of the present enbodi nent, the apparatus can be structured

in a vertical bmadit ardiang As a2@esudty aedudtioncfiar #he tarean tee vl sposed
inalimted small area. As a result, reduction in the area to be occupied
by the appar apgsupded: by rtdek apwatiadus tilse atdiadeeid.onal transverse 5

di sposition structure involves limtations an exanple of which is that, if
in an arrangenent suchFaxtiiesun the gopventiosalotriingwmerse it is desired to
use an SOCCT (spin-on-glass-coater) only, buffering stations B3 and B4 have
to be used asdispefdsdophisteusturer ilﬁg'oé &S ddmitetionsnamBexempd.e o be
used as a receiver. Wth the arrangenent of the present enbodi nent,

however, ther @Fj ¥highsden thak,: 4f; dn, aRnarrapgement such gesishawn dn

a plan view of Figure 9 it is desired to use én SOGCT.
(spin-on-glass-coater) only, buffering stations B3 and
— B4 have to be used as a sender while buffering stations

10 B5 and B6 have to be used as a receiver. With the
arfangement of the present embodiment, however, there
is no such limitation, and, even if it is desired to
change the process in the course of fhe same, the wafer
supply from the same carrier station is possible.

15 In accordance with the arrangement of the
apparatus of the present embodiment, thére is no
unuseful buffér station (such as at B1 - B8 in Figure

\_ - 9) and also there is no necessity of provision of a
hand means between adjacent units (e.g. between units 8

20 and CT in Figure 9). As a result, the reduction in
cost is attainable. Additionally, since the structure
of the apparatus itself enhances the cleanness, the
cost of a user's clean room can be reduced.

Moreover, sincg in each unit the cleanness or

25 temperature of a-desiréd_portion,can be controlled
locally, it is possible to ensure constant conditions

with certainty. Further, since a wafer when it is-



change the process in the course of the same, the wafer supply fromthe
sane carrier station is possible. 15 ‘ In accordance with the
arrangement of the apparatus of the present. enbodi nment, there is no
unuseful buffer station (such as at Bl - B8 in Figure 9) and also there is
no necessity of provision of a hand~#kans bet ween adj acent units (e.g. —
between units S 20 and CT in Figure 9). As a result, the reduction in cogf
is attainable. Additionally, since the structure of the apparatus itself

enhances the eanness, the cost. of user, | ean_r e reduced.
Nbr eover , F?r'?‘f@leecfnl%a%?f“ﬁﬁ'?&tﬂélg?e@%lr\lz sk%?ez &t%rrggglé%%{rlgpbf a gesi r ed
portion c cont I {t.. ] | t ant

ondi £1 ona i ForPiphey VE qlatl poSsPREELEY Pol DalRERISnceRS 0T

handl ed 'Sfcgzoﬁ’ﬁegg?m feg)ee(glgtﬁ?p&a:f@rg container, there is only a very
Tty

smal | possi adhesion of foreign particles to the wafer. In

accordance with therpresestaide@niien, the prasssti badehieLehpbakore, various
conponents of a workpi ece processing apparatus are di sposed in a vertical

di rect igon @dkr{196a e felKBs0re | heatd 6as otompbhent st ofba occupi ed by the
apparatus can be reduced and the cost or dinension of the apparatus as a
whol e 10 cporibeiéeslusedcessing apparatus are disposed in a
vertical direction and, for this reason, the area of a
floor to be occupied'by the apparatus can be reduced
and the cost or dimension of the apparatus as a whole | s/
10 can be reduced.
Also, even within such a clean room as_having
a relatively low cleanneés, the apparatus of the
present invention can retain high cleanness and,
‘therefore, it is possible to reduce contamination of
15 wafers.
Moreover, the adaptability in regard to the
processing procedure can be improved significantly,
which makes it possible and practicable to use the )
apparatus for multiple purposes particularly in such a
20 factory for small-amount production of multiple items
or in such a factory or institution in which studies or
trial production of semiconductor devices are to be
made.
While the invention has been described with

25 reference to the structures disclosed herein, it is not

confined to the details set forth,




Al so, even within such a clean room as having a relatively |
t he apparatus of the present inventioh can retain high cl eanamﬂ ﬂI“I'””"'
therefore, it is possible to reduce contamination of 15 wafers reo
the adaptability in regard to the processing procedure can be inproved
significantly, which nmakes it possible and practicable to use the apparatus
for ultiple purposes particularly in such a 20 factory for small-anmount
production of rmultiple itens or in such2® factory :or institution in which
studies or trial production of sem conductor devices are to be nmade. Wile
the invention has been described with 2gatggerence to the structures
~disclosed herein, it is not confined to the details set forth * C L
M S * 22 CLAIMS 1. Apparatus for processing a workpiece conprising a
plurality of units between which a workpiece may 5 be noved during a
processi ng. operati onl. tAppanatts fompprecegsangaasworkpieceyicogporistinigor
carrying thereon a cassette for storing therein a plurality of workpieces,
a coating unit foa pdurahjtyaohonrptecbetiwednawhishsa, workpdecgnmagvern
unit for
be moved during a processing operation, the units
comprising a cassette carrying unit for carrying
thereon a cassette for storing therein a plurality
of workpieces, a coating wunit for coating a
workpiece with a resist, and an oven unit for
10 heating a workpiece, and the apparatus further
comprising means to move a workpiece between the
said units,
the units being provided in a two-dimensional
substantially planar arrangement . which extends
15 generally upwardly and horizontally, and the means
to move a workpiece comprising workpiece carrying
means which is movable for carrying a workpiece
\~ generally upwardly and horizontally across the
substantially planar arrangement from a position
20 opposed to one said unit to a position opposed . to
another said wunit and towards and away from the

substantially planar arrangement for providing a

workpiece to or removing it from a said unit.



hpafinn a workpiece, and the apparatus further conprising
Umwmto nove vvorkpl ece between the said units, the units being provided

mﬂ'ﬂmmnal substantially planar . arrangement. which . extends 15

l'y and horizontally, and the nmeans to nmove a workpi ece

conpri sing workpi ece carrying neans which is novable for carrying a ~

wor.kpi ece general ly upwardly and horizontally across the substantially .
a

planar arrangenent froma position 2@x- opposed to one said unit to
position opposed to another said unit and towards and away fromthe

substantially plapar arran enent for providin piece to,or renoving
it froma said uft. APPa a?Ps tacﬁPP LG « E% chnlmpba+ﬁtﬁglcchBPdlng

to claim1 in which the t lurality of
Sai d wor kpi ece ca’i‘?c?f?%ge‘?rg'g?nages & ST Bl e God ST B SERA RS R o T

wor kpi ece conprlmlgh ﬁ%qéééyé§§r§g%% Tg§ﬁ¥een whi ch a wor kpi ece nay be
I'rs

noved during a proceSS|n peratlon an and second neans each to
nove a wor kpi ece between the said units, the units being provided in a 10
t wo- di mensi onal substantially planar arrangenent which extends generally

upwar dl y5 and horizontghbaratus for processing a workpiece comprising
a plurality of units between which a workpiece may
be moved during a processing operation, and first
and second means each to move a wbrkpiece.between Q_)
the said units, the wunits being Provided in a
10 two—dihenSional substantially planar arrangement
which extends generally upwardly and horizontally,
and both said means to move a workpiece comprising
respective workpiece carrying means which is
movable for carrYing a workpiece genérally upwardly
15 and horizontally across the substantially planar
arrangement from a position opposed to one said
unit to a position opposed to another said unit and
‘towards and away from the substantially planar
- arrangement for: providing a workpiece to or

20 removing it from a said unit.

4. Apparatus according to claim 3 in which the
plurality of units comprises a cassette unit for
providing a cassette for accommodating a plurality

25 of workpieces.



and both said neans to nove a workpi ece conprising respective workpiece

carrying neans whi ch I s novabl e 'for carrying a workpt ll
upwardly 15 and horizontally across the substanti aﬁmmmﬂ “""l"l
arrangenent froma position opposed to one said unit to a pbsitidn 8ppdset

to another said unit and towards and away fromthe substantially planar
arrgngenent for providing a workpiece to or 20 renmoving it
froma said unit. 4. Apparatus accor@igng to tkaim3 in which the
plurality of units conprises a cassette unit for providing a cassette for

acconmodating a pIur§J|t%9é$ratu§ a8£o¥§ 8681 lmh PE pFE?%NEt? o%n* 24

5. Apparat us according t arm
units conprises an Qﬁﬁfcﬂntﬁefﬁiufﬁﬁitfgof ﬁﬁikg'éémgrﬁses an ofen unit
Apparatus according to any one of claims the plurality of
units conprises a regbsthé9eingda warkplé@é. coating a workpiece wth a
resist. 10 7. Apparatus according any one of the preceding clains
in which the plurality of units conprises an irradiating unit. 8. Apparatus
according to any one of the preceding

5 6. Apparatus according to any one of claims 3 to 5

in which the plurality of units comprises a resist

coating unit for coating a workpiece with a

- resist.
\—
10 7. Apparatus according any one of the preceding
claims in which the plurality of units comprises an
-irradiating unit.
8. Apparatus according to any one of the preceding
15 claims in which the plurality of units comprises a
resist developing unit for developing a resist on a
workpiece.
—

9. Apparatus according to any one of the preceding
20 claims in which the plurality of units comprises a

unit for cleaning a workpiece.

10. Apparatus according to any one of the preceding
claims in which ‘the plurality of units comprises a

25 unit for measuring a thickness of a workpiece.



In which the plurality of units conprises a resist

deve devel oping a resist on a workpi ece. 9. Apparatus

[mmnu !‘M\“‘]e of the preceding 20 . claims in which the

umits conprises a unit for cleaning a workpiece. 10. Apparatus

accordlng to any one of the preceding clains in which the plurality of —~
units conprises a 25 unit for nmeasuring a thickness of a workpiece.s
25 11. Apparatus according to any2sone of the preceding clains in
which the plurality of units conprises a unit for examning the result of a
devel opnent oper aghon OQP%gWQE%B'eS%coédk%g toAPRAKAL bhe aggordifg to

any one of the prece clainms in which the plufality of units
conprises a unip ret:eamgea@uaamsan indeghiibhC #heop1ayalalyod fa unditlspi ece.
10 13. Appar atus accor any one of the preceding clains in
whi ch respective uampglbatearaaaecfbre eX@@@fing Of@e Nngesulthr @fgha which
a wor kpi ece may pass, the workpiece carrying nmeans 15 carrying a
wor kpi ece towar ddevelopaeay obeaatibheoacaecwsripdeceg of a unit when
providing it to or

5

12. Apparatus according to any one of the

preceding claims in which the plurality of wunits

comprises a unit for reading an identification J
symbol on a workpiece. |

10
13. Apparatus = according to ény. one of the
preceding claims in which respective units have .
respective access openings through which a
workpiece may pass, the wofkpiece carrying means

15 carrying a workpiece towards or away from the
access opening of a unit when providing it to or
removing it from the unit.

o/

14. Apparatus acccording to any one of the

20 preceding claims which is suitable for processing a

semiconductor wafer as the workpiece.

15. Apparatus according to any one of the

preceding claims.in which the or -each workpiece



femoving it fromthe unit. 14. Apparatus acccording .to any one —of—

the 20 precedi ng clainms which i's suitable for proceiﬂ"ﬂ
sem conductor wafer as the workpiece. 15. Appar at us n‘”ﬂ "'” M"N’
one of the preceding clains in which the or each workpiece P6 carsy
means conprises a novabl e hand for hol ding a workpiece belng carried. 16.
Appar at us according to any one of the 5 preceding clainms in
which the or each workpiece carrying nmeans :can carry the

workpiece in a generally horizontal orientation. 17. Appar at us

according to any é&h@rymi medf® déhprises M GrSFHBIE HandSedP Nbiginghe
or each neans to nove a pi ece conprises a casing in which a wor kpi ece

I s acconmodat ed whi l# wérkpidee Ngeireg rdLelrivd I he wor kpi ece carrying neans.
15 18. Appar at us according to any one of the preceding
clainms in which a said unit conprises auxiliary hand nmeans for noving a

wor kpi ece between a first position within the unit and a position for
transfer of the workpsece bDhppmeatushe a@anddrdiang 2(to any hame neafs @nel t he
sai d wor kpi ece carrying neans. 19. Apparatus according to any one

of  the prcedi ng @xeerding laing ucthich pridhe dear each workpiece

carrying means can carry the workpiece in a

generally horizontal orientation.

17. Apparatus according to any one of the
10 preceding claims in which the or each means to move
a workpiece comprises a casing in which a workpiece
is accommodated while it is belng carried by the

workpiece carrying means.

15 18. Apparatué according to any one of the
préceding claims in which a said wunit comprises

‘auxiliary hand means for moving a workpiece between

— a first position within the unit and a position for
transfer of the workpiece between the auxiliary

20 hand means and the said workpiece carrying means.

19. Apparatus according to any one of the
preceding claims in which a duct is provided

between respective ones of said plurality of wunits



bet ween res ' ones of said plurality of units 27 so as to
provide wunits wth a supply of air ‘flowing through the duct and a

mmma““\m‘ﬁr‘ 20.  Apparatus according. to any one of the5 .
\ conprising a control nmeans for controlling the neans

tb rfove a morkplece so as to determ ne t he sequence of units to ~
which a workpiece is noved, the sequence being variable. 10 21, W
wor kpi ece processing |nstallat|on3innN|S|ng an apparatus according to any
one of the precedlng clainms, the nmeans to nove a workpi ece and a part of

each unit for g$d|g% ogoreﬁgbyiag auﬂgggplggghbeéngsgﬁpgﬂifggggigd space

of the |nstallat|on an anot her "part of eac I Ng

accessible from Of'iétgfl%%tc Jeﬁréggﬂ ene! aﬁeé §hacs cfganln?APEi‘{:@Eus for

processi ng a e subStantially as herein descfibed wth reference
to 20 Figures 1 to 7 of the acconpanyi ng draw ngs.
20. Apparatus according to any one of the
5 preceding claims comprising a control means for

controlling the means to move a workpiece so as to
determine = the sequence of units to which a.

workpiece is moved, the sequence being variable. \~)

10 21. A workpiéce processing installation comprising
an apparatus according to any one of the preceding
claims, the means to move a workpiece and a part of
each unit for providing or receiving a workpiece
being in an enclosed space of the installation and

15 another part of each unit being accessible from

outside the said enclosed space.

22. Apparatus for processing a workpiece
substantially as herein described with reference to

20 Figures 1 to 7 of the accompanying drawings;




