-COATI NG AND DEVELOPI NG APPARATUS TECHNI CAL FI ELD [0001] "5The present

di sclosure relates to a coating and devel opi ng apparatus fo

resist to a substrate and devel oping the resist after expos mm@mmpND
"ART . 10 [0002] A semi conduct orq manuf acturing process I ncludes a
phot ol it hogr aphy process conprising applying a photor e

sinply referred to as a resi s surface of a sem conductor wafer
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TECHNICAL FIELD

[0001] :

5 The present disclosure relates to a coating and
developing apparatus for applying a resist to a substrate and
developing the resist after exposure. e e

BACKGROUND ART HIIHIlII«II 1l IIIIIIIIHIM
10 [0002] - —rennanas

‘A semiconductor manufacturing process includes a
photolithography process comprising applying a photoresist
(hereinafter simply referred to as a resist) to a surface of a
semiconductor wafer (hereinafter simply referred to as a wafer),

15 exposing the resist in a predetermined pattern, and developing
the exposed resist to form a resist pattern. A coating and
developing apparatus for forming such a resist pattern includes
a processing block having processing modules for performing
various types of processing of a wafer.

20 [0003]

The processing block is comprised of a stack of unit
blocks for forming various types of coating films (e.g. resist
film) and unit blocks for performing developing processing, as
described e.g. in Japanese Patent Laid-Open Publication No.

25 2007-115831. A wafer undergoes processing in various
processing modules, provided in the unit blocks, according to-a
predetermined sequence.

[0004]

In order to meet recent demands for finer resist patterns,

30 increased yield, etc.,  processing modules provided in a
processing block are becoming diversified. For example,
besides a resist film-forming module for applying a resist onto a
substrate, such as a wafer and a developing module for
supplying a developer to the substrate, a processing block may

35 also be provide with a back surface cleaning module for cleaning
the back surface of the substrate after resist coating and a



-15 exposing the resist in a predeterm ned pattern, and devel opi ng the
exposed resist to forma resist pattern. A coating and devel opi ng appar at us
for form ng such a resist pattern includes a processing bl ock having
processi ng nodul es for perfornming varioys types of processing of a wafer.

20 [ 0003] The processing block is conpri sed of a stack of wunit
bl ocks for formng various types of coating filns .g. resist film and
unit bl ocksliqeid proicessimg mesileptmat ;smu%s@ ragch@gntr@éaalmwre anto n
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f oot print owafae a@patraneportexmgqequentlally to the wunit blocks, the
operation of the entire coating and developing apparatus must
_be stopped when an abnormality occurs in one processing
module or one unit block, or when performing maintenance of

15 one processing module or one unit block. This significant

lowers the operation efficiency of the apparatus.

SUMMARY OF THE DISCLOSURE
[0006]

20 The present disclosure provides a technique which can
reduce the increase in the footprint of a processing block and
which enables partial stop of a coating and developing -
apparatus upon the occurrence of an abnormality or upon
maintenance, thereby reducing the lowing of the operation

25 efficiency of the apparatus.

[0007]

The present disclosure provides a coating and developing
apparatus including a carrier block, a processing block, and an
interface block connectable to an exposure apparatus, said

- 30 coating and developing apparatus being configured to transfer a
substrate, which has been carried by a carrier into the carrier
block, to the processing block, form at least one coating film,
including a resist film, on the substrate in the processing block,
send the substrate to the exposure apparatus via the interface

35 block, develop the substrate after exposure, which has returned
via the interface block, in the processing block, and transfer the



-Stacking a plurality of unit blocks in a coating and devel opi ng appar at us,
as described above, is effective for 10 reducing the footprint of the

appar atus. However, because a wafer is transported sequentially to the unit
‘bl ocks, the operation of the entire coatqng and devel opi ng apparatus must
be stopped when an abnormality occurs in one processing nodule or one unit
bl ock, or when perform ng mai ntenance of 15 one processi ng nodul e or one
unit bl ock. Substeatgnito (tgllet daswi@rs blaekppehatreom: ditfeé gyrouassifiigt béock
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processi ng Bhodkle for supplying a chemical solution to the substrate so as

10 to form a coating film on the substrate, and a heating module

for heating the substrate; each coating film-forming unit block

is provided therein with a transport mechanism that moves

along a transport passage, extending linearly from a carrier

block side to an interface block side, to transport the substrate

15 between the processing modules belonging to the coating

film-forming unit block; and the coating film-forming unit blocks

of each coating film-forming unit block stack are configured to

form the same one or more coating films; the developing unit

block stack is composed of a plurality of developing unit blocks

20 vertically stacked on each other, and each developing unit block

includes a plurality of processing modules; the plurality of

modules include a developing module for supplying a developer

to the substrate, and a heating module for heating the

substrate; and each developing unit block is provided therein

25 with a transport mechanism that moves along a transport

passage, extehding linearly from the carrier block side to the

interface block side, to transport the substrate between the

~ processing modules belonging to the developing unit block; said
coating and developing apparatus further includes: first

30 transfer units, each of which is, respectively, provided on the

carrier block sides of the coating film-forming unit blocks and

the developing unit blocks, for transferring the substrate to and

from the transport mechanism of the associated coating

film-forming unit or developing unit block; a first transfer

35 mechanism configured to transfer the substrate, which has been

removed from the carrier, to any one of the first transfer units



-send the substrate to the exposure apparatus via the interface 35 bl ock,
devel op the substrate after exposure, which has returned via the interface
bl ock, in the processing block, and transfer the 3 substrate to the
carrier block, wherein: the processing ock includes at | east one coating
filmformng unit block stack and a devel oping unit block stack which are
vertically stacked on each other; each of the coating filmformng unit
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apparatus. [f0o08prming module for forming the resist film on the substrate.

BRIEF DESCRIPTION OF DRAWINGS
[0009] -
25 FIG. 1 is a plan view of a coating and developing
apparatus in one embodiment;
FIG. 2 is a perspective view of the coating and developing
apparatus;
FIG. 3 is a vertical sectional side view of the coating and
30 developing apparatus;
FIG. 4 is a vertical sectional side view of the processing
block of the coating and developing apparatus;
FIG. 5 is a vertical sectional front view of an interface
block;
35 FIG. 6 is a perspective view of a transfer module
provided in the interface block;



-5 n one enbodi nent, the processing block includes, as said at |east one
coating filmformng unit block stack, an early-stage process unit bl ock
stack and a | ater-stage process unit block stack which are vertically
'stacked on each other; the early-stage pjocess unit block stack is conposed
of a plurality 10 of early-stage process unit blocks vertically stacked on
each other, each early-stage process unit block includes, as the coating
filmform ng nmodulRdG.ard dst ia ediagrainon shiowinforthengcanstiuctiam 66r thag a

S A S N,

| at er- st age process unit _ ) %& ] urality of
‘| ater-stage proced3GnBt idldcti@arami shpwingt dated innaesvdimatriyeiof taeh
| at er - st age cWrﬁ:?SF% Efibh bl ock includes, as the coating filmformng
nodul e, an upper |Fm o’m ng nodul e for formng an upper filmafter
formati od of the Md&.sP 1s|an diagrasacshowinge dadal yn saageemoryessd tinet
bl ocks, 20 the | ater-stage process unit blocks includes a resist
fil mform-ngOn@ﬁﬁrS@F%'yﬁf'orm ng the resist filmon the substrate.
FIGS. 10(a) and 10(b) are diagrams illustrating wafer

transport routes in the coating and developing apparatus;
FIG. 11 is a flow chart illustrating the process of stopping
10 transport of wafers to a unit block;
FIGS. 12(a) and 12(b) are diagrams illustrating wafer
transport routes upon detection of an abnormality;
FIG. 13 is a diagram illustrating a wafer transport route
| upon detection of an abndrmality;
15 FIG. 14 is a flow chart illustrating the process of stopping
' transport of wafers to a processing module;
FIG. 15 is a vertical sectional front view of another
- interface block;
FIG. 16 is a vertical sectional front view of yet another
20 interface block;
FIG. 17 is a side view illustrating the layout of the
processing modules of another processing block usable in a
coating and developing apparatus;
FIG. 18 is a diagram illustrating a wafer transport route
25 in the case of using the processing block shown in FIG. 17;
FIG. 19 is a side view illustrating the layout of the
processing modules of yet another processing block usable in a
coating and developing apparatus;
FIG. 20 is a side view illustrating the layout of the
30 processing modules of yet another processing block usable in a
coaung and developing apparatus; and
FIG. 21 is a side view illustrating the layout of the
processing modules of yet another processing block usable in a
coating and developing apparatus.
35



-BRI EF DESCRI PTI ON OF DRAW NGS [0009] 25FIG 1 is a plan view of a coating
and. devel opi ng apparatus in one enbodi nent; FIG 2 is a perspective
view of the coating and devel opi ng appar at us; FIG 3is a
vertical sectional side view of the coatg ng and 30 devel opi ng appar at us;
FIG 4 is a vertical sectional side view of the processing block of the
coating and devel opi ng apparatus; FIG 5 is a vertical sectional front view

of an interface bl och;E§AELE-ZD BESCRIDBEIQNOF EMBOBUIMIENESt r ansf er nodul e

provi ded in bb?d]nt erface block; 5 FI'G 7 is a diagram show ng the
construction of the control section of the coating and devel opi ng
appar at us; Theccosstruction afr ancedidigngndagdavelopingeapparatus He

: ggm:g: ggg‘tiz\lhggno%'ﬁe destribel a\%‘iﬁ{“r%?%%ﬂged%aﬁés% R %5, 0f g
: 5 coating and developing apparatus 1 includes a carrier block S1
for receiving and delivering carriers C in each of which a
plurality of, for example 25, wafers W are hermetically housed,
a processing block S2 for performing processing of the wafers W,
and an interface block S3, the blocks being arrayed linearly. To
10 the interface block S3 is connected to an exposure apparatus S4
for performing immersion exposure. For the convenience of
description of positional relationships in a plan view of the
apparatus, the right side of FIG. 1 is hereinafter referred to as
“anterior”, the left side as “posterior”, the upper side as “left”,
15 and the lower side as “right”.
[0011] _

The carrier block S1 includes stages 11 for placing the
carriers C thereon, shutters 12 provided in a wall in front of the
stages 11, and a transfer arm 13 for taking wafers W out of the

20 carriers C via the shutters 12. The transfer arm 13 has five
wafer holders 14 arranged in the vertical direction, and is
configured to be movable back and forth, vertically movable,
rotatable on a vertical axis and movable in the carrier C
arrangement direction. The below-described control section

25 assigns ID numbers to wafers W in each carrier C, and the
transfer arm 13 transfers the wafers W to a transfer module
BU1 of the processing block S2 in a sequential manner such that
5 wafers are transferred at a time and that the wafers W are
transferred in order of increasing ID number.

30 [0012]

An element having a site on which a wafer W can be
placed is herein referred to as “module”. A module for carrying
out processing of a wafer W, such as heating, processing with a
liquid, supply of a gas, peripheral exposure, etc., is herein

35 referred to as “processing module”; and a processing module for
supplying a processing liquid, such as a chemical solution or a



-FI' GS. 10(a) and 10(b) are diagranms illustrating wafer transport routes in

the coating and devel opi ng apparatus; FIG 11 is a flow chart illustrating
the process of stopping 10 transport of wafers to a unit bl ock;

FIGS. .12(a) and 12(b) are diagrams illusyrating wafer transport routes upon
detection of an abnornal i ty;- FIG 13 is a diagramillustrating a

waf er transport route upon detection of an abnormality; 15FIG 14 is a flow
chart illustdl@aningt higuidocéssherein oppfergedr aits past “diq uidf eproaessing

processi ng rFHﬂ&Lﬁe” FIG 15 is a vertical sectional front view of
anot her interface bl ock; FIG 16 is a vertical sectional front
vi ew of yet [dbthEr 20interface block; FIG 17 is a side view

illustrating the | S&hN I f ng
bl ock usable in a-@%‘gtﬁr& H?%%IB g Té'?g%agggbaet%gga qﬂagﬂg gérﬁép%gﬁgfér am
i 11 ustrabi ndh. wdihe pnosesgiong bloake525ls icarhposedeotffingdi ty sikeh pinitessi ng

bl ock shown B G117 BEGHEN 878 Slalfad G Lhiskaar gt kel axoyt o

t he processing nodules o et an er processi ng coating
and devel opidesigpmesr attos; perform particular liquid processing. The

processing block S2 will be further described below with
reference also to FIG. 4 which is a schematic vertical sectional
10 side view of the processing block S2.
[0014]
The first unit block Bl and the second unit block B2,
‘which are unit blocks for carrying out early-stage processing
steps of a sequence of coating film-forming steps, have
15 substantially the same construction and perform the formation
of an antireflection film on a wafer W and the formation of a
resist film on the wafer W. The third unit block B3 and the
fourth unit block B4, which are unit blocks for carrying out
later-stage processing steps of a sequence of coating
20 film-forming steps, have substantially the same construction
and perform the formation of a protective film for immersion
expos'ure and perform cleaning of the back surface of the wafer
W. The fifth unit block B5 and the sixth unit block B6, which
are unit blocks for developing processing, have substantially the
25 same construction and perform developing processing of the
wafer W after immersion exposure. That is, the processing
block S2 includes three pairs of unit blocks, each pair including
two unit blocks which are stacked in two layers and have the
same task (the same processing to wafers). The first to forth
30 unit blocks B1 to B4 are herein sometimes referred to as coating
film-forming unit blocks, and the fifth and sixth blocks B5 and
B6 as developing unit blocks.
[0015]
The unit blocks Bl to B6 each have liquid processing
35 modules, heating modules, a main arm A which is a transport
means for each unit block, and a transport region R1 in which



‘FIG 20 is a side viewillustrating the |layout of the 30 processing nodul es
~ of yet another processing block usable in a coating and devel opi ng
apparatus; and FIG 21 is a side viewillustrating the [ayout of the
processing nodul es of yet another procesging block usable in a coating and
devel opi ng apparatus. 6 DETAILED DESCRI PTI ON OF EMBODI MENTS [ 0010]

The construction of a coating and devel opi ng apparatus 1 will now be
descri bed withe meRél edide Aonass. 1 Tihe dayobe of dbet imgdales,dthel oyging
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arribrs C thetug B foADWAGT oSt ripio Has G oRER T, urfE LGk Fh o ages
11, and a triayEseMARMVE’ for taking wafers Wout of the 20 carriers Cvia
the shugper S[%@lGIhe transfer arm 13 has five wafer holders 14 arranged in
Ire

the vertical tion, and is configured to be novabl e back and forth,
vertical |y novabl elheotranspartoreaiorerR1 cisl faxinedirio kbeabestén afhéhearri er
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wafers Ware transferre n or I ncrea er. 30 [0012] An
el enent Lhavif¥PB73ite on which a wafer Wcan be placed is herein referred

to as "module”. A-pdul;g fQ" pFALEYSRY unit 21 is provided therein with
antireflection film-forming modules BCT1, BCT2, and resist
film-forming modules COT1, COT2. The modules BCT1, BCT2,
COT1 and COT2 are arranged in this order from the side of the
20 carrier block S1 to the side of the interface block S3. The
antireflection film—forming- modules BCT1, BCT2 have one spin
chuck and the resist film-forming modules COT1, COT2 have
one spin chuck 22. The spin chuck 22 is capable of attracting
and holding a central portion of the back surface of a wafer W
25 and is rotatable on a vertical axis. A top-open processing cup
23 surrounds the periphery of the spin chuck 22 to prevent
scattering of a chemical solution. Upon processing of a wafer W,
the wafer W is housed in the processing cup 23, with the central
portion of the back surface of the wafer W being held by the

30 spin chuck 22.

[0018]

The antireflection film-forming modules BCT1, BCT2 are
provided with a nozzle 24 which is shared by these modules.
The nozzle 24 is supported by an arm 25. A drive mechanism
35 26, via the arm 25, moves the nozzle 24 in the arrangement
direction of the processing cups 23 and vertically moves the



-out processing of a wafer W such as heating, processing with a liquid,
~ supply of a gas, peripheral exposure, etc., is herein 35 referred to as
"processi ng nodul e"; and a processing nodul e for supplying a processing
1iquid, such as a chenical solution or & 7 cleaning liquid, is herein
referred to as "liquid processing nodul e". [0013] The processing bl ock 52
is connected to the carrier block 5 Si. The processing block S2 is conposed
of first tonsizad® 2t Thiugkeh@nazzlea2dhtan ke ensvackby meams ofothier and

h desi : el e . .
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oock, S2 1888 23 of e iUk PR I hEB TEe U pdl ook
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Lt o, EBROLA I e dSE PR,y RSSer Bl R, P LS
bl ocks B5 an®08®]as devel opi ng unit bl ocks. |
The resist film-forming modules COT1, COT2 have
substantially the same mechanical construction as the
antireflection film-forming modules BCT1, BCT2. Thus, the
resist film-forming modules COT1, COT2 each have a processing
20 cup 23 for processing of a wafer W and have a 'spin chuck 22,
and the two processing cups 23 and the two spin chucks 22
share one nozzle 24. Instead of the antireflection film-forming
chemical solution, a resist is supplied from the nozzle 24.
Though the liquid processing modules have been described such
25 that “one liquid processing module has one processing cup 23
(spin chuck 22) and two processing modules share one nozzle
24", it is also possible to regard the liquid processing modules
as having the construction that “one liquid processing module
has one nozzle 24 and two processing cups 23 (spin chucks
30 22)". '
[0020] 7
-‘The shelf units Ul to U6 are arranged in this order from
the side of the carrier block S1 to the side of the interface block
S3. The shelf units Ul to U5 are each comprised of heating
35 modules, stacked e.g. in two stages, for performing heating of a
wafer W. Each heating module includes a hot plate for heating



-1 0015] The unit blocks Bl to B6 each have |iquid processing 35 nodul es,

heating nodules, a main armA which is a transport neans for each unit

bl ock, and a transport region RL in which 8 the nmain arm A noves. The

1ayout. of the nodules, the main arm andqphe transport region are

substantially the same anong the unit blocks. A wafer Wis transported by

the main armA and is subjected to processing in each unit bl ock

i ndependent 13y Wafer Waanst lrecoplipgkplatenéor reatdpng ttheewlafer AV after theear

transport p ext [ f t [ 0 ' | e

bl ock S3. Only tl,F?lg'fi-qu»g(%i dt]ﬁ;ctﬁlg _ocgfsqﬁjlés S SQ\%P ﬁ%aﬁlné ﬂlaag}\édg]miéﬁ

fol | owi ng ddé8cHP30%n Theusheliri Whdswepmmpised d1a sfaskrefppesiphendlve.

10[ 0016] Jhe, t ra EQn {esy | | en : e

first unit qu(Pccf(SLE% Wlagglg% wgggésﬁﬁge%i ?bgﬁd‘?éﬁ&.}ﬁgé‘_edbgﬁ' _,;%'Ia?i ght

of the tPangdasureypbm riafeanyy aff@rirasist coating Us are di sposed on the

| eft of the(gbmort region R1. 15[ 0017] The liquid processing unit
ed t

21 is provi rein with antireflection filmform ng nodul es BCT1, BCT2,
and resist filmfdhe ngamdanasAtorlproviged Tinethe dirbaspBCT regtam2R100T1
and COT2 ar r Ay i i : i fhikh r bl ock
Si to the s?ggé pr?%?ﬁea';rﬂt gr Z%cehr I (I)%EF%? Eé}ﬁ%éa{ﬂ?i@g‘l{eeg?ggngﬁpl P‘«?’gtgrm ng
nodul es BCTVMErBCRihanevahie s sphatahlek oana wiesticasiaxist andh frovable iddul es

COor1, 2 e ; i pi ] LS, capa f
attractiDg ahy forgitaefaf difdcion OFRhEpPoEREEihebIbtk SBERE tat e,
25 and is rovafembMe aan dHe sransfarradi Betweespalpde pnodedes of the wit
surrounds thgopRrgphery of the spin chuck 22 to prevent scattering of a
chemi cal solution. Upon processing of a wafer W the wafer Wis housed in
the processi[@®Z24p 23, with the central portion of the back surface of the

wafer Whbeing hel gy g%ﬁi%r?’lgﬁgﬁg)rc‘e?&u&ﬁllzﬁoﬂ BRLEksnBett ! TRE! S6LSRE

filmform ng nodul es
15 unit block B2 has the same construction as the above-described

first unit block Bl and is provided with antireflection
film-forming modules BCT3, BCT4 and resist film-forming
modules COT3, COT4. The shelf units Ul to U5 are comprised
of 10 heating modules HP200 to HP209. The shelf unit U6 is
20 comprised of two peripheral exposure modules WEE3, WEE4.
[0023] |
N The construction of the third unit block B3 is similar to
‘the construction of the first unit block B1l, but differs in that
immersion exposure protective film-forming modules TCT1,_
25 TCT2 are provided instead of the antireflection film-forming
modules BCT1, BCT2 and that back surface cleaning modules
BST1, BST2 are provided instead of the resist film-forming
modules COT1, COT2. The protective film-forming modules
TCT1, TCT2 have the same mechanical construction as the
30 antireflection film-forming modules BCT1, BCT2 except that a
chemical solution for the formation of a water-repellent
protective film is supplied to a wafer W. The. protei:tive
film-forming modules TCT1, TCT2 each have a processing cup
23 for processing of a wafer W and have a spin chuck 22, and a
35 nozzle 24 is shared by the two processing cups 23 and the two
spin chucks 22. |



-provided with a nozzle 24 which is shared by these nodul es. The nozzle 24
~1s supported by an arm 25. A drive nechanism 35 26, via the arm 25, npbves
the nozzle 24 in the arrangenent direction of the processing cups 23 and
wertically noves the 9 nozzle 24. Thusgq4the nozzle 24 can be noved by
means of the drive nechani sm 26 between a position above the cup 23 of the
antireflection filmform ng nodul e BCT1 and a position above the cup 23 of
the antirefl[8824%h fil mform ng nodul e BCT2. The 5 nozzle 24 can therefore

ej ect an antirefl ' j | ' ' td t ter of
aJ waf er Wheld bng{aécﬁlwas{ﬁ r?%ﬁﬁé% é\%aﬁ‘{}ﬁg‘ @ﬁ%?nagéa Bso at io%\%ﬁvvh?%hﬁﬁgs been
suppl i ed fr @rovidedowithe 2nazzlien2dntsresunplyit@aichemital setutibar o of the
waf er W due if f e ech/b h L 0 : er W
on a verti cgb%aﬁﬁsﬁtrv%ﬁﬁelr e’ %/ cg;l%an I ref %c%siut(gnﬁ}gltg%%i saqgog%gb gﬁ;Bt@h fer
W Thoudh novitbepirnezzle fidresappiyieid accieanihgl ligtiod tontheduatle suB€de BCT2
are provide 4 t 6 Ly Ag P rtion
of “ahwed er - Wb 3 He/TERERS, bRl BOHIORATOE U i AT AERRPRTS Bhal
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processi ng @b@anbyg shadelend$d1zIBSPA " may bescahfigureskiol scrud céegpmd t he
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processi ng no s one nozzle st ng Cu
3022) " .15 002@dition $bed fclemnirg Uhuid. UeT ke esheelf amjed) 6 roft the thviddurfitom t he

side of thegar[i g3 bhoCksRlpti8etin%F! A8alind Nddl RS 3F&tBhACKor the
peripheral exposure modules WEE. Thus, the shelf units Ul to
U6 of the third unit block B3 are comprised of heating modules
300 to 311.
20 [0025]

The fourth unit block B4 has the same construction as the
above-described third unit block B3 and is provided with
protective film-forming modules TCT3, TCT4 and back surface
cleaning modules BST3, BST4. The shelf units U1l to U6 of the

25 fourth unit block B4 are comprised of heating modules HP400 to
HP411.
[0026]
The construction of the fifth unit block B5 is similar to the
construction of the first unit block B1, but differs in that
30 developing modules DEV1 to DEV4 are provided instead of the
antireflection film-forming modules BCT1, BCT2 and the resist
film-forming modules COT1, COT2. Each developing module
(DEV1 to DEV4) has the same mechanical construction as each
resist film-forming module (COT1, COT2) except that instead of
35 the resist, a developer is supplied to a wafer W. The shelf units
Ul to U6 of the fifth unit block B5 are comprised of heating



-S3. The shelf units Ul to U5 are each conprised of heating 35 nodul es,
stacked e.g. in two stages, for perform ng heating of a wafer W Each

heati ng nodul e i ncludes a hot plate for heating 10 a wafer Wand a cooling
‘plate for cooling the wafer Wafter theqpeating. The unit block Bl thus has
10 heating nodul es HP100 to HP109. The shelf nit U6 is conprised of a stack
of peripheral exposure nodul es WEE1l, WEE2 for perform ng peripheral 5
exposur e of moddies HRAIQ &p HBSilsk. coating. [0021] The main arm Al
i's provided b@zgf]e transport region Rl. The main armAl is configured to be
novabl e back andforth, vertically novable, rotatable on a vertical axis

and novabl e i n 10ThReSPdRgHDitdbhatk 6 dras sRecfame gansdedsting asddle s2, so -
t hat f fs i i bl ock
at a wa eil"rq\eﬁ'l gﬁﬁcp%ﬁréﬂéluggeg& @h%évé@n?ﬁ@ﬁﬁﬁ@%@s geyynig bl oc

Bl. [0022] er unit W now be de e second 15 unit

bl ock BB ha®EWB. sdme shedf wts dalae tife afbthe-sxsbripddbieckBlrane bl ock
Bl and is p h | I haf i ' %nrms dul 4 and
resist fil megm%ﬁﬁswn%gu esﬂ“é%'lfgr@&l)%é. H‘Ighqendshe! unﬂ_')'s Llﬁéttég% ta@e@-

conpri sed ofef@rencs i signeduesigratond t dhepzegtireftectient filntfoosing 20
conprised o ' r UTtR MRSl i ' The
cogtruct i O#%@%%ﬁ(?%‘ﬁ%@énﬁ?@[ﬁﬁgﬁbgﬁe% | égzlﬁﬂiﬁé?nﬁﬁ%ﬁ e&(?:)gn%?t SE(C:)J'ilon of

the first ufptCOTK BE meteativeefismi-forming i madulesn(E&pdste eTGFddecti ve
filmforgnn 251 i Ar Ld HSt th

ant o1 Gt D8 P Fuptace “eIdiTing RO EBSTE R7BR1d 2nd the

cl eani ng nodgvedopimL, m esr EDEMily it@e PEVB) et cFomigsimesi stmpllified or mi ng
nmodul es COTYL,, GERovi ORI fd ' I , i th
same rrechani%’c),/al con\élﬁgﬁegn_ asle;f L%éo@ﬁﬁﬁ%@?ég?gg_ntﬁfﬁ%ng‘ Eﬁ\é& _ese
BCT1, BCT2 é€rsepwhers therenisca1o swead iton distingrésh oingdvidualomadules

wat er - r epel leghity e@_y#‘e filmis supplied to a wafer W The protective
filmform nl1= m)dEFng] 1, TCT2 each have a processing cup 23 for

processimg ¢P0R8Bdaf er Wand have a spin chuck 22, and a

" In the liquid processing unit 21 of each unit block, a
chemical solution which has been supplied to a wafer W .is
discharged toward a not-shown drainage path provided e.g.
below the coating and developing apparatus. The chemical
20 solutions supplied to wafers W in the antireflection film-forming
modules BCT, the resist film-forming modules COT and the
protective film-forming modules TCT have a high viscosity than
a developer. Accordingly, all the chemical solutions can be
rapidly discharged by disposing the developing modules DEV in
25 the upper unit blocks and disposing the other liquid processing
modules in the lower unit blocks as in this embodiment. This
can prevent vaporization of the chemical solutions in the
processing modules, thereby preventing a change in the

processing environment in each liquid prOcessing unit 21.
30 [0029] ,
As shown in FIGS. 1 and 3, a shelf unit U7, vertically
extending across the unit blocks B1 to B6, is provided on the
carrier block S1 side of the transport region R1. The
construction of the shelf unit U7 will nhow be described. The
35 shelf unit U7 is comprised of a stack of a plurality of modules.
Hydrophobizing modules ADH1, ADH2 and transfer modules



- WEE. Thus, the sh

-35 nozzle 24 is shared by the two processing cups 23 and the two spin
chucks 22. 11 [0024] The back surface cl eani ng nodul es BST1, BST2
are not provided with a nozzle 24 for supplying a chem cal solution to the
front .surface of a wafer W but insteadqgre each provided 5 with a nozzle
for supplying "a cleaning liquid to the back surface and a peripheral bevel
portion of a wafer Wto clean the back surface of the wafer W Except for
this differé&flel tohePbacrreupraidded BnheightoRasidiomsarcessitienbyetite sane
mechani cal r | Op1asnE h Ni-eef [ i | p+f or m HBM BCT1,
BCT2. The bg@Eﬁiu?f?cengl e%f\i ﬁéénggéﬁeg%%%T?,{b%lgT?lﬁa ntlggjgc??% |gur'i!e to

cl ean only tRedpiek ARH3IcADRMH3aangr sransi@r sapduies %%V&tcpdﬂemnare
Further, th A u legRi : [2 : nAbgHged to
Sor ub.of ean T By Beai L HAGTCBBSHED UL ERSHDIE i, the, PP BriR A2 oF o
addi ti on5t o thecpeaanAgunitrieckTBe. shdl tramsfer umagdulenhwithithe wyimbel ock B3

is conprised vheat ; I I BS f penlp exp dul es
A L e R T
conpri sed ofPlaeadi i niddul & BENferamodpte [ okl the symbyak ¥BUt hsuni t
bl ock B4 ha P +60RGt | S i deselhi t At I Hebl ock
B3 and is p?gtw?e%@v?tt% E?o?ggthlb\% C?i?%ﬂpfg:)r Oé/n'gd rmdul”?als ?JTQMI%CI:THY g}c\d back
surface cl ed¥@i®ysn¥dul es BST3, BST4. The shelf units Ul to U6 of the 25

fourth };‘git Bloq B4 are conprised of heating nodul es HP400 to HP411.
[ 0026] e cgonstr]uction of the fifth unit block B5is simlar to the
construction of tHd&EiRydrophpbizipgk Bedwas ARHAr $0i APHE BopRBYed opi ng

T oy SSRSEEN € RLAAIR (PLRAariql o ARy of oy,
COT2. Each dbeelsspfacenofiuthe wafer W, thereby preventing a film from
peeling off the wafer W upon immersion exposure. Especially
15 by enhancing the hydrophobicity of the bevel portion (peripheral
end portion) of the wafer W, even when a film(s) is removed
from the bevel portion in a liquid processing module(s) and the
surface of the bevel portion becomes exposed, the exposed
surface has water repellency. This can prevent the remaining
20 film(s) from peeling at the end portion, lying adjacent to the
exposed bevel portion, upon immersion exposure.
[0031]
Transfer modules CPL7, CPL8 and transfer modules CPL9,
CPL10 are provided in height positions accessible by the main
25 arms A3, A4 of the unit blocks B3, B4. Further, transfer
modules BU1l and CPLO are provided in height positions
accessible by the transfer arm 13 of the carrier block S1. The
transfer module BU1 has vertically-arranged 5 wafer holders to
receive wafers W at a time from the transfer arm 13. The
30 transfer module CPLO is employed to return a wafer W after
development to the carrier C.
[0032]
Transfer modules CPL12, CPL13 and BU2 are provided in
height positions accessible by the main arm A5 of the unit block
35 B5. Transfer modules CPL14, CPL15 and BU3 are provided in
height positions accessible by the main arm A6 of the unit block



-(DEVI. to DEV4) has the sane nechani cal construction as each resi st
~filmformng nodule (COT1l, COT2) except that instead of 35 the resist, a
devel oper is supplied to a wafer W The shelf units U to U6 of the fifth
unit block B5 are conprised of heating 442 nodules HP500 to HP511. [0027]
The sixth unit block B6 has the same construction as the unit block B5 and
is provided with devel oping nodules DEV5 to 5 DEV8. The shelf units Ul to
U6 of the siB@h unit block B6 are conprised of heating nodul es HP60O to
HP611. Not e ied :’he reference signs designating the antireflection
filmformn ITDd%I es (BCT1 to BCT4), the resist filmformng nodul es (COT1
to COT4), the protldteiskelfiumitf UZmsgpnenddeds wititTan tiospetiion roodueback

f I i n T t % [ dgles q(DEVI .
o DEVE) ar e soma L Care U, WA MR dPAe Bhae H18cRBBeCC Bl
(e.g., CBrithosy which case sthedutadrio i bencanded tiotali the ningpsction

rocessing GicEUBe (HRSPETSE, M icariied, TEG hs, tragslth sHBAMIER BY2-been
suppl i ed to BUdaf e®nvihe oitrhbagel those dvafers Wheichiraieaws pat be
provided e. Gabrl@htHHEOMRL RN HBLRlIEPS B iRPPEHHA tg%ec%?}n@?' 20

sol utions S&E)pll_edtowae.rs Inthe antrretlec mTormn dul es
BCT, the rediswithaul fcarnyimg rbbéuh eintoothendraneferr medulas BUR2m BUBN ng

L : g L th
O A AT e
nodul es DEV Warers tWe 1S pp@ntrom | es| ng eraxuirar toi Goe

D cvent vapor L S s Ot BRaR dhor Bt Pendn: drde BrTRREETE ol s

t her eby prewviret cagriardbange in the processing environnent in each liquid
processi ng %633 . 30 [0029] As shown in FIGS. 1 and 3, a shelf
unit U7, verticaliy extending across the.unit blocks Bl to B6, is provided
on the tarrier bl dtktBe praecsdinghbloclkn8ppra trapsfer Brm B arestfingtt i on

of the shelfy Ufkke MmldHad1OM PEoMFiLEE %0 TDE vertically movable and
| movable back and forth, is provided in the vicinity of the shelf
unit U7. The transfer arm 30 transports a wafer W between the

~ modules of the shelf unit U7. |

20 [0035] |

The inspection module 31 will now be described in
greater detail. According to a selected inspection mode as will
be described later, a wafer W after the formation of a resist film
and before exposure or a wafer W after development is carried

25 into the inspection module 31. The wafer W after the formation
of a resist film and before exposure is inspected e.g. for the
presence or absence of foreign matter on the resist film and the
thickness of the resist film.

[0036]

30 The wafer W after development is inspected for
development-related defects. The development-related defects
are classified into defects due to development and defects due
to development and coating. Examples of the defects due to
development may include pattern collapse, abnormal line width,

35 poor resist dissolution, adhesion of bubbles after development,
adhesion of foreign matter, bridging in a resist pattern (residual



-35shel f unit U7 is conprised of a stack of a plurality of nodul es.

_ Hydrophobi zi ng nodul es ADH1, ADH2 and transfer nodules 13 CPL1 to CPL3 are
provi ded in height positions accessible by the main arm A of the first

‘unit bl ock Bl. Hydrophobi zi ng nodul es ARE3, ADH4 and transfer nodul es CPL4

'to CPL6 are provided in height positions accessible by the main arm A2 of

the second unit block B2. A transfer nodule with the synmbol "CPL" is

provi ded wi rasistcdyidaingtagdigant dadsedg poriems), Wapichceattenn defact

t f f b ho n
and et ai i A5CaT] Rfpc, UFETe (8 ré§'°%ig B Bl ae e 21 g
nodul es Amﬁgnafnm @fuﬁéeydafgetsc@m elopment eindveeatingantay t he
hyd hobi reventing a film
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enhanci ny t%@(ﬁyﬂ} ophobi city of the bevel portion (peripheral end portion)
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liquid proce53|ng he sur ace o eve portion becones
exposed, thélefegededseluasacs mepeetien itepel | égn iMplerogntptioredf ahe
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exposed bevel portlon | Mer si on exposure rans
nmodul es CPLMoOdmIS .’ahdsetmm%pecrbam é@ta:nl_ogth@mdlovafctesﬁrmbedecpmrroﬂme. ght

posi ti offy agy ﬁirp'ﬂbyéé%j*% d&%ﬁgggeé%orﬁﬁag% te LEBH Bl %Cé?ft%cﬁ?

Furt her, trans er nodul es rovided in helg t positions
accessi bl e thi ﬁmefﬁungﬁetrheapﬁeien@e @h@hs@meeof wastk dsfectthe transfer
nodul e BU ﬁtlcally arranged 5 wafer holders to receive wafers Wat a
time fromthe t sfer arm 13. The 30 transfer nodule CPLO is enployed to
return a wafer W diheercanstsbepmmtoft dhenéntenfacer bbck 093 2witir anst e

e o eSS 0, ARBREPERA BB%0IG, B othenfitehraty piseRsg ol o b
BU3 ar el provs deibvided with a shelf unit U8 in a position accessible by the
main arms Al to A6 of the unit blocks. The shelf unit U8 has a
transfer module BU4 in a position corresponding to the
third unit block B3 to the sixth unit block B6. The transfer
module BU4 will be described in detail later. A stack of transfer
20 modules TRS, CPL16 to CPL18 is provided under the transfer
module BU4.
[0039] .

The interface block S3 is provided with a stack of a
plurality of, for example four, post-exposure cleaning modules

25 PIR1 to PIR4. Each post-exposure cleaning module PIR has the
same mechanical construction as each resist film-forming -
module COT, but supplies, instead of the resist, a chemical
solution for removal of a protective film and for cleaning to the
surface of a wafer W.

30 [0040]

The interface block S3 is also provided with three
interface arms 32, 33, 34. The interface arms 32, 33, 34 are |
configured to be vertically movable and movable back and forth,
and the interface arm 32 is also configured to be movable in a

35 horizontal direction. The interface arm 32 approaches the
exposure apparatus S4 and the transfer modules TRS, CPL16 to



-hei ght positions accessible by the main arm A6 of the unit block 14 B6.

[ 0033] The shelf unit U7 is provided with an inspection nodul e 31.
When carrying wafers Wout of the unit blocks B5 B6, 5 those which are
'schedul ed to be carried into the inspecq%on nodul e (INSP) 31, are carried
into:the transfer nodul es BU2, BU3. On the other hand, those wafers Wwhich
are not to be carried into the inspection nodule 31 are returned to the
carrier C wGHdfl teaimayishigr thavafiai W thetweemsthempodlihesinBepfadguarmio By

t hus settin I t rs a r f f S
control |l ed gt?gﬁtp{@t%e?‘#g &ggeﬁgfﬁ?gfﬁﬁg@ggt EeRtgc,’aFtﬂq'ceiré (Egi ndf%rl?('afaﬁcg | D
nunber, i.eBU% b&0dérarsfarr ansp@fert Wimhataveanr itbese. mhoaldgsisl Thee
processi ng , t hansf | fen C [
configured ﬁ)%agér?'ﬁ?a I%r %@rﬁdﬁ%ﬂéﬁ%@rﬁo geégaﬁ@@al?llg Poqr?hg,lﬁgsﬁ%% ovi ded
in the \Bci posg-eXposereheleganing mpdules RIRisfto RIRA3Got toaspten 2 a

waf er W bet t f uni 0 JThe

I nspection no uremg%%&?lot\?vebste&mégrﬁli Se'd }Theg?rété'g?lzge ﬁ%?.g’%\c%%r:ad‘lpng to
a sel ected iconstitutera sedonastransfepeneshanivad | ater, a wafer Wafter the
formation of[064r1 sist filmand before exposure or a wafer Wafter

devel opnent “I's carried 25 into the inspection nodule 31. The wafer Wafter

the formation of dheediransfer nmodulsefBYé enfbsnow ibei wgsecitmi ewith f or
e hrofE"SFeRRIENES o8, 00 REL SrgPILe Rt LT ARENIAES,
i nspect ed fgﬁrcnlgnéemtéaﬂtlyfmrramedjesuppgrt Tpestievdilopneires| di2edadef ect s
devel opnont “Shef hisht DELAeh, Siibdsing Y RbBaER BiostSia il Suil §1f5. 4 2rmy
i ncl ude pat et ntarseaping wibhoeaeh dther wiakea pair. A number of such
' pairs are provided at different height positions, and circular
15 support portions 43 are provided on the intersections of the
-wires 42, 42. Wafers W are supported in a horizontal position
on the support portions 43. Though only five support portions
43 are shown in FIG. 6, a larger number of support portions are
actually provi'"ded. The interface arms 33, 34 and the main
20 arms A3 to A6 can pass between the support posts 41 and enter
the transfer module BU4. Each arm that has entered the
module BU4 moves vertically and transfers a wafer W between
the arm and a support portion 43. The transfer modules BU1
to BU3 have the same construction as the transfer module BU4.
25 [0042] |
' The control section 51 provided in the coating and
developing apparatus 1 will now be described with reference to
FIG. 7. A CPU53 which performs various operations. is
connected to a bus 52. To the bus 52 is also connected a
30 program storage section 57 in which a processing program 54, a
transport program 55 and a determination program 56 are
stored. The processing program 54 causes the control section
51 to output control signals to various components of the
coating and developing apparatus 1 to carry out processing of
35 each wafer W, such as supply of a chemical solution or a
cleaning liquid, heating, etc.



-35poor resist dissolution, adhesion of bubbles after devel opnent, adhesion
. of foreign matter, bridging in a resist pattern (residual 15 resist
bridgi ng adj acent raised portions), and pattern defect (scum defect) due to
a residual dissolved product (scum. Exa#ples of the defects due to
devel opnent and coating may include pattern coll apse and abnormal |ine
width. 5 [0037] In this enbodi nent the presence or absence of each
such defect [0945dt as an inspection item Upon inplenentation of a sel ected

napecti on data ¢4 Ehe T aRe dest B Rc oot ot ST SlRE: o 6. SBIERE N ¢ ne
i nspection #SpECting comde| awtt tbe Sesidter mfn]@etmmmencmﬁ)rtm@sggce
] erf. o
w1+ now be oreermiiation  roaraic 8" TS, e coffal SERHBR 2L B ook s3
15 is proviodépuli contratheignaisi to Uhe mmiPoairmsarAhﬁtces% bof Ug?e PJTE.th: 2 -
b |
BUtin a pobroricy B (eLBE, HFE SFanstel 3P A il YHeoRReBeAcd S f3eh
unit bl ock B8. 3fhesor @asfto coddel Bla nspdrtbefdezach bada_fenddﬂt ai IThater. A
X 1 . e e
ranstor modare BLActREbDuraT S6reY . BasRH Brl TnBheLkiaRC ditgTkabE % ¢
a stack of &r@murthia tipspiectian mcdy Ele 3bprdetmsniﬂmq|:))?tmﬁ;122pe{:mhe ;Selagr;rgrmdul es
20 PRG0S iR P ShBRBHRI 6 L APRRSR B oS Lhe sar
supplies, iH80ddd of the resist, a chemical solution for renoval of a

The interface bl otk "Samanieh B 6OnhEEeaH: O theb s St radl upRepdt Ly

34. The int schedelarawd3the 38suis af énspettigu &y tle aspectioctalrhpdubeabl e

and rovabl e.ﬁag%ra@gcfmowgferaw Lpe LeB&Id 3%e M mam St 60, CopfEauged to

be novabl e in _
shows exemplary data to be stored in a transport schedule

storage area 63 in the memory 61. The data represents a
normal transport schedule as used when the inspection of the
inspection module 31 find no abnormality in wafers W.

[0045] .

20 . The ID of a wafer W, the modules to which the wafer W-is
to be transported and the order of transport to the modules are,
in their relation, stored as a transport schedule in the transport
schedule storage area 63. Thus, the transport schedule
represents data on the transport route of each wafer. For

25 example, the wafer with ID "A1”, shown in FIG. 8, is transported

- to the antirefiection film-forming module BCT1, the heating
module HP100, the resist film-forming module COT1, the
heating module HP101, the peripheral exposure module WEE1,
the protective film-forming module TCT1, the heating module

30 HP300, the back surface cleaning module BST1, the heating
module 500, the developing module DEV1, and the heating
module 501 in this order.

[0046]
The transport schedule of this example is set such that

35 wafers W are transported either in the order of: the first unit
block B1 — the third unit block B3 — the fifth unit block B5, or



-35 horizontal direction. The interface arm 32 approaches the exposure

. apparatus $S4 and the transfer nodules TRS, CPL16 to 16 CPL18 to transfer a
waf er W between them The interface arm 33 approaches the transfer nodul es
'TRS, CPL16 to CPL18 and BU4 to transfer waf er W between these nodul es.
The interface arm 34 approaches the transfer nodule BU and the 5
post - exposure cleaning nodules PIRL to PIR4 to transfer a wafer W between

t hese nodul é3. th@eordeerdficéhar second: arss block iBat e athectouwrthr amst er
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are shown i diféced todNeadiféerenimbeait bloskpport portions are
[0047]
An inspection results storage area 60 in the memory 61
10 will now be described with reference to FIG. 9. The inspection
- results storage area 60 is an area where data on the presence
or absence of an abnormality in each wafer is stored for each of
the above-described inspection items. For a wafer W with an
abnormality, a module and a unit block which have processed
15 the wafer W are stored in the storage area 60, as will be
described later.
[0048]

Transport stop criteria, set for respective inspection items,

are also stored in the inspection results storage area 60. When
20 -an abnormality is detected in a wafer W, the relevant transport

stop criterion is used to determine whether to stop transport of

subsequent wafers W to a unit block B or a processing module

which has processed the defective wafer W. The stop of wafer

transport is implemented when the frequency of the occurrence
25 of abnormality meets the transport stop criterion.

[0049] '

The transport stop criteria will now be described taking
the criterion set for pattern collapse, shown in FIG. 9, as an
example. In the case where the below-described mode to stop

30 wafer transport to an individual unit block is selected, if pattern
| collapse is first detected in an inspected wafer W and pattern
collapse is later detected in at least two of five later inspected
wafers W which have passed through the same unit block as the
first defective wafer W has passed through, then transport of
35 subsequent wafers W to the unit block is stopped.
[0050]



-actual ly provided. The interface arns 33, 34 and the main 20 arns A3 to A6
~ can pass between the support posts 41 and enter the transfer nodul e BW.
Each armthat has entered the nodul e BU4 noves vertically and transfers a
‘waf er. Wbetween the armand a support pqggtion 43. The transfer nodul es BUl
to BU3 have the sane construction as the transfer nodule BU4. 25 [0042]
The control section 51 provided in the coating and devel opi ng. apparatus 1

wi || now be descrilbedhd tdagefwheree the matowrdescetinesd wndvdé per stops
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mopect i on HiALE e bassthatREoudfior it | rH il SPIRK oBRs TR TN of a
waf er W5t hepromedsésgt modileh asheheaffrst\Wiebective wafer W has passed
- through, then transport of subsequent wafers W to the unit
block or the processing module is stopped.
[0051]
As shown in FIG. 9, transport stop criteria, which are
20 similar to the transport stop criterion for pattern collapse, are
set for poor resist dissolution and for bubbles after development.
However, the transport stop criteria differ from the criterion for
pattern collapse in that wafer transport to a relevant unit block
B or processing module is stopped if a defect is first detected in
25 an inspected wafer W and the same defect is later detected in at
least one of five later inspected wafers W. In the case of the
transport stop criterion for scum defect, shown in FIG. 9, wafer
transport to a relevant unit block or processing module is
stopped immediately after first detection of the defect in a
30 wafer W. Such a transport stop criterion is set for each of the
above-described inspection items. This prevents stop of wafer
transport to a unit block or a processing module upon the
accidental occurrence of a defect in a wafer W. |
[0052]
35 Returning to FIG. 7, a setting section 64 is connected to
the bus 52. The setting section 64 is, for example, comprised



-to be transported and the order of transport to the nodules are, in their
relation, stored as a transport schedule in the transport schedul e storage
area 63. Thus, the transport schedul e represents data on the transport route
of each wafer.For 25 exanple, the waferogith ID"A", shown in FIG 8, is
transported to the antireflection fil m?orm’ ng nodul e BCT1, the heating
nodul e HP100, the resist fil mformng nodul e COT1l, the heating nodul e
HP101, the pfra feybxdark@rsdie nodsee anEsacht panpgt,ooedihiesdkej, land aan ng
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[0053]
When the inspection C1 after development is selected,
15 the user further ‘selects one of a mode D1 to stop wafer
transport to an individual unit block B (i.e. to all the modules of
the unit block) and a mode D3 to stop wafer transport to an
individual processing module. When the inspection C2 after
resist film formation is selected, the user further selects one of
20 a mode D2 to stop wafer transport to an individual unit block B
and a mode D4 to stop wafer transport to an individual
processing module.
[0054]
Further, the user can specify a wafer W to be inspected
25 e.g. by specifying the ID of the wafer W via the setting section
64. To the bus 52 is also connected a display section 65 e.g.
comprised of a liquid crystal display. A transport schedule, the
results of inspection of each wafer for each inspection item, etc.
are displayed on the display section 65.
30 [0055]
<Mode D1>
Wafer transport routes in the coating and developing
apparatus 1 will now be described with reference to FIGS. 10(a)
and 10(b). The transport routes shown in the figures are
35 employed in the case where the inspection C1 after
develdpment is selected and the mode D1 to stop wafer



-15 the wafer Ware stored in the storage area 60, as will be described

| ater. [0048] Transport stop criteria, set for respective:inspection
itenms, are also stored in the inspection results storage area 60. Wen 20
‘an abnornmality is detected in a wafer Wqthe relevant transport stop
criterion is used to determ ne whether to stop transport of subsequent
wafers Wto a unit block B or a processing nodul e which has processed the
def ective wif@nsporiTiie snoﬁﬁ@irvidaabmnircahgmktisialsimsldaeetr&chd Wivest, tane
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W whi ch av¢£ passed t hrough the sanme processinag nodule as the first
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i s stopped. expasire module WEE3 or WEE4 — the transfer module CPL3.
An antireflection film and a resist film are thus sequentially
formed on the wafer W.
20 [0057] _
The wafer W is transp'_orted by the transfer arm 30 from
the transfer module CPL3 to the transfer module CPL7 of the
third unit block B3. Thereafter, the main arm A3 transports the
wafer W in the following order: the protective film-forming
25 module TCT1 or TCT2 — one of the heating modules HP300 to
HP311 — the transfer module CPL8 — the back surface
cleaning module BST1 or BST2 — the transfer module BU4.
Thus, a protective film is formed on the wafer W, and the back
surface of the wafer W is cleaned.
30 [0058] |
Thereafter, the wafer W is transported by the interface
arm 33 in the order of: one of the transfer modules CPL16 to
CPL18 — the interface arm 32 — the exposure apparatus (EXP)
S4. Thus, the wafer W undergoes immersion exposure
35 processing. After the exposure processing, the wafer W is
transported in the flowing order: the interface arm 32 — the



-As shown in FIG 9, transport stop criteria, which are 20 simlar to the
~transport stop criterion for pattern coll apse, are set for poor resist

di ssolution and for bubbles after devel opnment. However, the transport stop
~criteria differ fromthe criterion for ttern collapse in that wafer
transport to a relevant unit block B or grocessi ng nodule is stopped if a
defect is first detected in 25 an inspected wafer Wand the sane defect is
| at er det ectmansferamobdase DRE of theeihterfacenapect3B waf the twhansfet he

case of the or top, crichari c ef ggt, _showy i n K ,
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[ 0052] 35Re ning to FIG 7, a setting section 64 is connected to the bus

52. The set g section 64 is, for exanple, conprised 20 of a keyboard and
a nouse, a f00EDanel, or the like, and can set inspections to be
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transport tOcaarPie'rma.VI uevlafg?'oﬁfs\/\slhlngw rfgdHlog'séto?gA'!)e inspected in the
| inspection module 31, after undergoing processing in one of the
20 developing modules DEV1 to DEV4 and then in one of the
heating modules HP500 to HP511, is transported in the following
order: the transfer module CPL13 — the transfer arm 30 — the
transfer module CPLO — the transfer arm 13 — the carrier C.
, [0060]
25 Also in the case where a wafer W is transported from the
buffer module BU1 to the unit blocks B2, B4, B6, the wafer W is
subjected to the same processing as in the above-described
case where a wafer is transported to the unit blocks B1, B3, B5.
FIG. 10(b) shows a transport route in the case where a wafer W
30 passes through the unit block B2, the unit block B4 and the unit
block B6 in this order. '
[0061]
The transport route will now be briefly described. The
wafer W is first transported in the order of the transfer arm 30
35 — the hydrophobizing module ADH3 or ADH4 — the transfer
arm 30 — the transfer module CPL4. Subsequently, the wafer



-Further, the user can specify a wafer Wto be inspected 25 e.g. by
. specifying the ID of the wafer Wvia the setting section 64. To the bus 52
is al so connected a display section 65 e.g. conprised of a liquid crystal
'di splay. A transport schedule, the resublss of inspection of each wafer for
each inspection item etc. are displ aye& on the display section 65. 30

[ 0055] <Mbde DI > Wafer transport routes in the coating and devel opi ng
appar atus 1 Wi 19 tresvepytedsbyi il maim aret dh2rinethe fellesingooadeanthao(b) .
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wafer W 20
the transfer module BU4.

[0062]

15 In the interface block S3, the wafer W is transported in
the same manner as the above-described wafer W after its
transport to the third unit block B3 and undergoes exposure
processing and post-exposure cleaning, and is then transferred
to a support portion 43 in the transfer- module BU4, lying in a

20 height position corresponding to the sixth unit block B6.
Thereafter, the wafer W is transported by .the main arm A6 in
the following order: one of the heating modules HP600 to HP611
— the transfer module CPL14 — one of the developing modules
DEV5 to DEV8 — one of the heating modules HP600 to HP611

25 — the transfer module CPL15 — the transfer module BU3 —
the transfer arm 30 — the inspection module 31 — the transfer
arm 30 — the transfer module CPLO — the carrier C. A wafer
W which is not an inspection object, after developed and heated
while transported along the foregoing transport route, is

30 transported in the following order: the transfer module CPL15 —
the transfer arm 30 — the transfer module CPLO — the transfer
arm 13 — the carrier C.

[0063]
A process of stopping wafer transport to a unit block B by

35 means of the control section 51 will now be described with
reference to FIG. 11. While wafers W are transported along the



-The wafer Wis transported by the transfer arm 30 fromthe transfer nodul e

- CPL3 to the transfer nodule CPL7 of the third unit block B3. Thereafter,

the main arm A3 transports the wafer Win the foll owi ng order: the

‘protective filmformng 25 nodul e TCT1 TCT20one of the heating nodul es
HP300 to HP311 the transfer nodul e CPL8 the back surface cleaning nodul e
BST1 or BST2 - the transfer nodule BU4. Thus, a protective filmis forned
on the waf eabgventesdntbedck reuteacetbe t deteaiematon clpramgra@am30 $6058]
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I nspection rgld %@eﬁ af t er under goi ng processing in one of the 20
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HP500 tbSHP$D064]s transported in the following order: the transfer nodul e

CPLL3 -0 the L anst fle Aty I bt dR B BOse, Hikdd ' e
the past inspection history of wafers W stored in the inspection
results storage area 60, determines if the transport stop
criterion set for the inspection item is met (step S2). For

20 example, as described above, in the case where the
abnormality-related inspection item is pattern collapse, a
determination is made, with reference to wafers W that have
passed through the same block B, as to whether pattern
collapse has occurred in at least two of five later inspected

25 wafers W after the first occurrence of pattern collapse in a wafer
W. If it is determined that the transport stop criterion is not

met, processing of wafers W in the unit blocks Bl to B6 is
continued.

[0065]

30 . If it is determined that the transport stop criterion is met,
processing of wafers W is stopped in the processing modules of
the unit block B5 or B6 which has carried out processing of the
wafer W in which the abnormality has been detected in the step
Si, and the operation of the main arm A is also stopped. The

35 transport program 55 rewrites the transport schedule so that
processing of wafers will be carried out by using the unit block



-25AIso in the case where a wafer Wis transported fromthe buffer nodul e
. BUlL to the unit blocks B2, B4, B6, the wafer Wis subjected to the sane
processing as in the above-described case where a wafer is transported to
‘the unit blocks Bl, B3, B5 FIG 10(b) shows a transport route in the case
where a wafer W30 passes through the unit block B2, the unit bl ock B4 and

the unit bl B6_i.n this or 0061 Thetransport route wll now be
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Thus, the determination program 56, based on the transport
20 schedule in the transport schedule storage area 63 in the
memory 61, identifies processing modules and a unit block B
that have processed the defective wafer W. Further, the ID of
the wafer W, the abnormality-r_elated inspection item, and the
identified processing modules and unit block B are, in their
25 relation, stored in the memory 61 (step S4).
[0068] :
Subsequently, the determination program 56, based on
the inspection history of wafers W after the stop of wafer
transport to the unit block B5 or B6, determines if the transport
30 stop criterion set for the relevant inspection item is met (step
S5). If it is determined that the transport stop criterion is not
met, processing of wafers W in the unit blocks B1 to B4 and B5
or B6 is continued. '
[0069]
35 If it is determined that the transport stop criterion is met,
the determination program 56 determines whether the



.30 transported in the following order: the transfer nodule CPL15 --0 the
~transfer arm30 --0 the transfer nodule CPLO -0 the transfer arm 13 -0 the
carrier C. [0063] A process of stopping wafer transport to a unit block B
by 35 neans of the control section 51 w now be described with reference
to FIG 11. Wile wafers Ware transported along the 24 above-described
route, the deternination program 56 determines the presence or absence of
an abnor nal iapndoomadyhrelatetde aspectiescritben iissptuei osamenmshaskd on

et s JREBSSELin A 19 inERoah ABpER A Ry? IRl e R g
menory 61. Wop otthendoperationobf dheatindtr bbb ck \BS tdreBBeire thensttepsn Sr,ogr am
o5 oesed oMl MRAACLAAPREAY i [ER0FRSe] SERSH Frghaiass ren
have 10 prodbtseel dareedetéaringd wmfee te Banbhéein thbestdp B6} ltbematke
determination program 56 determines whether the coating block
- which the wafer W, determined to be abnormal in the step 54,
has passed through is identical to the coating block which the
wafer W, determined to be abnormal in the step S1, has passed

10 through (step S7).

[0070]
If the coating blocks are determined to be identical in the
step S7, the abnormality in the inspection item is considered to
 be due to the processing in the coating block. Accordingly, the

15 processing of wafers W in the coating block and the operation of
the main arm A are stopped. Thus, the processing of wafers W
in one of the pair of unit groups B1 and B3 and the pair of unit
groups B2 and B4 is stopped. Further, the transport program
55 rewrites the transport schedule so that processing of wafers

20 will be carried out by using those unit blocks of the unit blocks
Bl to B4 which are in operation. Wafers W are then
transported and processed according to the revised transport
schedule (step S8).

[0071]

25 For example, when, after wafer transport to the unit
block B5 is stopped as shown in FIG. 12, an abnormality occurs
repeatedly and frequently in the same inspection item as that
upon the stop of wafer transport to the unit block B5, wafer
transport to the unit blocks B1, B3 is stopped according to the

30 procedures of the steps S6 to S8. All the wafers W are then
transported along the route: the unit block B2 — the unit block
B4 — the unit block B6, as shown in FIG. 10(b). If in the step
S6 the abnormality-related inspection item is determined to be
different from the previous abnormality-related inspection item

35 upon the stop of the developing block, or if in the step S7 the
coating blocks which respectively have processed the present



‘W the abnormality-related inspection item and the identified processing
nodul es and unit block B are, in their relation, stored in the inspection
results storage area 60 in the nenory 61 (step Si). 15 [0064]
"Subsequent |y, the determination progranp%6, based on the past inspection

hi story of

waf ers Wstored in the inspection results storage area 60,

determines if the transport stop criterion set for the inspection itemis

met (step SAN Aeviousxdepeetives Wafersi Beel agtarmined i kaisdifigrand, t he

abnormality
made, with
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ned that the transport stop criterion is met, processing

pped in the processing nodul es of the unit bl ock B5 or

whi ch has carried o¥oder B&ssing of the wafer Win which the abnormality
has been det ect EdA?éé}ﬁ‘lﬁflgﬂ il "H?ﬂ/vtgg 9?\%@%?%% dd "WhBré e 1S

al so stopped. The 3

transport program ewiltes

transp ort schedul e

so that prod@§§ﬁﬁ§|0@f C\zaaétﬁg wsnst é%zﬁ@FW@ilQﬁJtIS@Etuéndgatm@d@nDtZ b0 ock

10

stop wafer transport to an individual unit block is selected. A

~wafer W is transported along the following route during the

15

implementation of the inspection C2 after resist film formation:
The wafer W which has undergone resist film-forming
processing and has been carried into the transfer module CPL4

or CPL6, is carried by the transfer arm 30 into the inspection .

module 31. After inspection in the inspection module 31, the

~wafer W is carried into the third or fourth unit block via the

20

25.

30

35

transfer module CPL7 or CPL9. The wafer W after development
is transported in the order of the transfer module CPL13 or
CPL15 — the transfer module CPLO, and is returned to the
carrier C.  Except for such difference, the wafer W is
transferred in the same manner as in the implementation of the
inspection C1 after development.

[0073]

Also in the mode D2, an abnormality in a wafer W is
inspected for each inspection item as in the mode of inspection
after development, and the processing of the steps S1 and S2 is
executed. The processing is continued if it is determined that
the transport stop criterion is not met in the step S2. If it is
determined that the transport stop criterion is met, processing
of wafers W is stopped in the processing modules of the unit
block B1 or B2 which has carried out processing of a wafer W in
which an abnormality has been detected, and the operation of
the main arm A is also stopped. The transport program 55
rewrites the transport schedule so that processing of wafers will
be carried out by using the unit block B1 or B2 in which the

B6



-25 B5 or B6 in which the operations of the processing nodul es and the main
armA are not stopped. Wafers Ware then transported and processed
according to the revised transport schedule (step S3). 5 [0066]

‘FI GS. . 12(a), 12(b) each show a transporggroute in the case where transport
of wafers Wto the fifth unit block B5 'S stopped according to the above.
As. shown in the figures, all the wafers Wthat have undergone processing in
the first topHErationg fofubhe procdssiBly hwoddles ardirthieednam armheAsaré h uni t
bl ock B6. h&og:fﬂﬁ ary, in the case where wafer transport to the sixth
uni t bl ock ' op‘%‘ed, all the wafers Wthat have undergone processing .
in the firs{OOd4Jourth unit blocks Bl to B4 are carried into the fifth unit

ook e 1 hOOSEIG oo sBPBEE S Daba e LT RabR Bl ™,
a wafer BV thengpodeddr wafersh&/ toeph&i sesohdl umiedblotkuB?2 tibestopped
ransport soREAIETTIT Ay Aidvds AS HISHERID) ved ABUER Srideaiatssi ng
nodul es and waflerst Woboeka B adratechéivempaocassed G fetal¢hecfirste undt &lodk
and the i denti T 0pREEEs W At iiPoSdRRSR o5 S5E BFst DFRF RlofRiat 55
relation, storede roft tbentmird &Ad(foethSAnit] @66ks B3, B4.Sulgheqtieat |y,
L e oL 20 A 8 98 8 SBasb ik dfer IRBRSbERRL A iRl TS Y
the transpotiogk Bldp stappedosubsequentt Wwafees eVaate iatk pactiednfriorera i s met
(sten 55 Ealer)C AP 4 BBHobR g FioBRRor 5B, rterion 1o net
continued. [O0&H] 35If it is determined that the transport stop criterion
Is net, the deter rg'lqgiaieij); ogram 56 determ nes whether the 26
15 A description will now be given of the case where the
inspection C1 after development is set and a mode D3 to stop
wafer transport to an individual processing module is selected.
A process flow during the implementation of the mode D3 will
now be described with reference to FIG. 14, focusing on
20 differences from the mode D1. Upon detection of an
abnormality in a wafer W, the determination program 56, based
on the transport schedule, identifies. those processing modules
of the unit blocks B5, B6 which have processed the defective
wafer W. Further, the ID of the wafer, the abnormality-related
25 inspection item and the identified processing modules are, in
their relation, stored in the memory 61 (step S11).
Subsequently, the determination program 56, based on data
stored in the inspection results storage area 60 in the memory
61, determines if any of the processing modules meets the
30 transport stop criterion (step S12).
[0076] '

' If it is determined that none of the processing modules
meets the transport stop criterion, transport of wafers W to the
processing modules is continued. If there is a processing

35 module which meets the transport stop criterion, processing of a
wafer W in the processing module is stopped (step S13). A



-abnormality-related inspection itemis the same as the inspection itemfor

. which an abnormality, which has caused the stop of the operation of the
unit block B5 or B6 in the steps S2, S3, has previously been detected (step
*S6). If the inspection 5 itens are deteryg ned to be the same in the step
S6, then the determ nation program 56 déterm nes whether the coating bl ock
which the wafer W determined to be abnormal in the step S4, has passed

t hrough is itdanspedst aahadidecisasehdobperkornmi wafendraasportvexieept thaed to

be abnormal J S i pa d t S ] If the

coating bl ocit;B pyré:d o%'tecg(%e%sr'\rég ??)BQQ??’dearl\r?gcg{%%ﬁe%mig%égﬁé% of

abnor nal i t y wafetse W @rgecontinuiedem i s considered to be due to the

processi ng i[[]bgd}fﬂ)coati ng bl ock. Accordingly, the 15 processing of wafers W
b

in the coati ck and the operation of the main armA are stopped. Thus,
the procBssing of \Wdfesr sahV abnorenality hecpars tdtemniin gr oupfeBIWandh&3 and

oroaram s 1 SrrlIRREn Pt o8 etRE Tpe iRt U tobo KA Toribber s
20w | | be cabnedmalitybyelasedg inspectiont ibéotksaod t tieosei tpidaessingl to
according t aPRTRE! e dhe S Eh e PRty e PRSP E5 . BB RISERRvE
exanpl e, wheprocefssed wetier defeckiger twabert h@V,urint their relation, in the
- 10 inspection results storage area 60 in the memory 61 (step S14)
as in the step Sil. Further, as in the step S12, the
determination program 56, based on data stored in the
inspection results storage area 60 in the memory 61,
determines if any of the processing modules, identified in the
15 step 14, meets the transport stop criterion (step S15).
[0078] ' '
When there is an inspection item which meets the
transport stop criterion, the determination program 56
determines whether the inspection item is the same as the
20 inspection item relevant to the determination, made in the step
13, to stop wafer transport to the processing module (step S16).
If the inspection items are determined to be not the same, the
processing in the step S13 and in the subsequent steps is
executed, and wafer transport to a processing module which
25 meets the transport stop criterion is stopped in the developing
unit block.
[0079] _
- If the inspection items are determined to be the same in
the step S16, the determination program 56, based on the
30 transport schedule, identifies a 'processing module which has
processed the wafer W, in which the abnormality has been
detected in the step S14, in the unit blocks Bi to BA4.
Processing of a wafer W in the identified processing module is
stopped. A transport schedule is set to perform wafer transport
35 except the stopped processing module, and transport and
processing of wafers W are continued (step S17). The phrase



-bl ock B5 is stopped as shown in FIG 12, an abnornmality occurs repeatedly
~and frequently in the sanme inspection itemas that upon the stop of wafer
transport to the unit block B5, wafer transport to the unit blocks Bl, B3
“i's stopped according to the 30 procedurgg of the steps S6 to S8. Al the -
wafers Ware then transported along the route: the unit bl ock B2the unit
bl ock B4the unit block B6, as shown in FIG 10(b). If in the step S6 the
abnor mal i t y- p@réeEn i wafect i banspamti sedeepk i tskopped! f fpnoeessingm t he

revious ab ity I d i j 35 Wpandhe gt t
gevel opi ng Eﬁ%gﬁ,léorhlé? ﬁ%nét f%'@?g'gé S@Iﬂ?%{; at iﬁg%ﬁggks\ﬁ’vmq&gﬁ;h ﬁgs
respect i vel Yagrivsesrtockedsansperpeddenthe stoppedhmeduls iner edtit bdookf er s

operati on 1 L coihsett, 1 Mot rldde ik, bRficiths EhEGERII nec
to nmeet % he pnomessotg as dhecistoppiesh moduhe st éhesbinit bliosil. ay€Husp if he
Sdisplay seqdq0c8phd ShEPa SRkatify ' ModlR¥eiP% unit block is stopped,
wafers W are transported to another heating module in the
same unit block. If processing of a liquid processing module in
a unit block is stopped, wafers W are transported to another
10 liquid processing module which is provided in the same unit
block and which performs the same processing as the stopped
liquid processing' module. Thus, except for not transporting
wafers W to an unusable processing module, wafers W are
transported in the mode D3 along the same route as in the case
15 of absence of an abnormality in any unit block, i.e. the route
shown in FIG. 10.
[0080]
A supplementary description will now be given of a
processing module to which wafer transport is to be stopped
20 upon the implementation of the mode D3. For example, in the
- case where pattern collapse is detected in a wafer W in the step
S11 and the wafer W has undergone processing in the
developing module DEV1 and the heating module 500, a
determination is made as to whether the developing module
25 DEV1 meets the transport stop criterion by referring to the past
inspection results for wafers W which have undergone
processing in the developing module DEV1. Further, a
determination is made as to whether the heating module 500
meets the transport stop criterion by referring to the past
30 inspection results for wafers W which have undergone
processing in the heating module 500. If one of the developing
module DEV1 and the heating module 500 is determined to
meet the transport stop criterion, wafer transport to that
processing module is stopped. A determination as to whether
35 to meet the transport stop criterion is thus made for each
relevant processing module.



-A description will now be given of the case where the inspection C2 after
resist filmformation is set and a node D2 to 10 stop wafer transport to
an individual unit block is selected. A wafer Wis transported al ong the
“following route during the inplenmentatigpn of the inspection C2 after resist
filmformation: The wafer Wwhich has undergone resist filmformng :
processi ng and has been carried into the transfer nodule CPL4 15 or CPL6,
is carried BPO0BHd transfer arm 30 into the inspection nodule 31. After

[ ti in the- ctd : : S 4C [ jnt he
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carried out ShoPRERRoRAFErs M EHaE s FarBpRised; £, He INELBINE BTC . o
t he processiarg rmrigessedndnt Hiheradavealopiagarmaodulest dpRY®, [MEV4] drds h13

h tQ, re: I rt t he
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the case wh¢DO8&lf er transport to the first unit bl ock Bl is stopped,
E:ngﬁq‘ég_”t vafers AW aLgadhl GRS 'dRErd e QiBnCATM-Eortih ! Mddif R B Uni t
to BCT4, the resist film-forming modules COT1 to COT4 and the
20 protective film-forming modules TCT1 to TCT4, each pair of two
liquid processing modules provided in each unit block shares
one nozzie. Therefore, in order to prevent stop of processing in
each unit block, wafer transport to these liquid processing
modules is not stopped in the step S17. Instead, a liquid
25 processing module which has processed a wafer W that meets
the transport stop criterion in the step S15 and the relevant
inspection item are, in their relation, disp]ayed on the display
section 65.
[0083]
30 <Mode D4>
A description will now be given of the case where the
inspection C2 after resist coating is set and a mode D4 to stop
wafer transport to an individual processing module is selected.
The following description will be focused on differences from the
35 mode D3. During the implementation of the mode D4,
transport of wafers W is performed in the same manner as in



-[ 0075] <Mbde D3> 15A description will now be given of the case where the

- inspection C' after devel opnent is set and a node D3 to stop wafer
transport to an individual processing nodule is selected. A process flow
“during the inplenentation of the node D§ wi |l now be described with
reference to FIG 14, focusing on 20 di ?erences fromthe node DI . Upon
detection of an abnormality in a wafer W the determ nation program 56,
based on t h&hermtpeM?2 scAddid, ewafelenV faféer proce sping éa sihey umitiblesk of  t he

uni t bl ocks g8, B ] e (Paen B aceIseth LT dRlarl) VR diRlIR! S Fiigdigr. the
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' even if any of these liquid processing modules meets the
transport stop criterion, wafer transport to that processing
module is continued.

[0084]

20 In the coating and developing apparatus 1, the
antireflection film-forming modules BCT1 to BCT4 and the resist
film-forming modules COT1 to COT4 are disposed in the unit
blocks B1, B2, and the protective film-forming modules TCT1 to
TCT4 and the back surface cleaning modules BST1 to BST4 are

25 disposed in the unit blocks B3, B4. With reference to the unit

 blocks B1 to B4, two unit blocks having the same construction
(B1 and B2, B3 and B4) are doubled and vertically stacked.
The developing unit blocks B5, B6, which are vertically doubled,
are stacked on the unit blocks Bl to B4. This enables small

30 installation area of the processing block S2 while ensuring an
appropriate depth dimension. To construct a “doubled unit
block”, it is only necessary to design the two unit blocks so that
the blocks can perform the same processing; the layout and the
number of modules need not necessarily be made the same

35 between the two unit blocks.

[0085]



-15 step 14, neets the transport stop criterion (step Sk5). [0078]

~ When there is an inspection itemwhich neets the transport stop criterion,
the determ nation program 56 determ nes whet her the inspection itemis the
same as the 20 inspection itemrel evant ,hbo the determ nation, nmade in the
step: 13, to stop wafer transport to the proocessing nodulée (step S16). If
the inspection itens are determned to be not the sane, the processing in
the step S13 and iluring $heskmpamesttation ofekibeumate ddd onfBR, teversport
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perforng thﬁ processing as the stopped nodule in the unit bl ock. Thus,
I f processi SDOQ%L heating nodule in a unit block is stopped, wafers Ware
transported to andheaxdmdingdhedtop ofi wakerstranapont t eckievdlopimgessi ng
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. stepwise manner as described above, the stop of wafer
transport to a coating block for which transport stop is

15 unnecessary can be prevented. This can more securely reduce
the lowering of the operation efficiency. The present invention,
however, is not limited to such stepwise stop of wafer transport
to unit blocks. For example, when a developing defect which is
partly due to a coating step, such as pattern collapse or a

20 locally abnormal line width, is detected in a wafer W, wafer
transport to a developing block and a coating block which have
processed the wafer W may be stopped simultaneously. This
can reduce the risk of the occurrence of a defect in a wafer W.
In the above case, when the mode of stopping a developing

25 block is taken as mode E1 and the mode of stopping a coating
block as mode E2 in the mode D1, the mode E2 is automatically
implemented after the implementation of the mode E1. It is
also possible for the user to select whether to implement the
mode E2 via the setting section 64.

30 [0087] _

During the implementation of the mode D3 or D4,
transport of wafers W to an individual processing module is
stopped. This can reduce the number of processing modules
whose operations are stopped, thereby further reducing the

35 lowering of the operation efficiency of the apparatus. During

the implementation of the mode D3, a processing module of a



-10 liquid processing nodule which is provided in the sane unit bl ock and
whi ch performs the same processing as the stopped |iquid processing nodul e.
Thus, except for not transporting wafers Wto an unusabl e processing
-nDduIe wafers Ware transported in theggode D3 along the same route as in
the ¢ase 150f absence of an abnormality in any unit block, i.e. the route
showmn in FIG 10. [0080] A suppl enent ary descrlptlon w |l now be
given of a pevsdoping biodk @rd ahpodcessiag mnadsperof is caatiegsbépped 20

upon the i td e
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cup 23 of a processing module which has processed a wafer W

20 in which an abnormality has occurred is stopped, whereas
transport of wafers W to that processing cup 23 which shares a
nozzle 24 with the stopped processing cup 23 may be continued.
Further, with reference to the liquid processing modules BCT1 to
BCT4, COT1 to COT4, TCT1 to TCT4, BST1 to BST4 and DEV1 to

25 DEV4, when it is determined to stop wafer transport to a
particular liquid processing module, it is possible to stop wafer
transport to the unit block that includes the liquid processing
module instead of stopping wafer transport to the liquid
processing module.

30 [0089]

In the case of stopping transport of wafers W to an
individual processing cup 23 as described above, in order to
adjust the number of wafers W to be processed in the apparatus,
the apparatus may be operated in the following manner: For

35 example, when nonuse of the processing cup 23 of one of the
antireflection film-forming modules (BCT1 to BCT4) s



-As regards the antireflection filmform ng nodules BCT1 to BCT4, the resist
filmformng nodules COT1 to COT4 and the 20 protective filmformng
nodul es TCT1 to TCT4, each pair of two liquid processing nodul es provided
“in each unit bl ock shares one nozzle. Therefore, in order to prevent stop
of processing in each unit block, wafer transport to these liquid
processing nodul es is not stopped in the step S17. Instead, a liquid 25
processi ng MARQraiREiGhithis peesibiedd satathe Fppasatusaict tthe useatbport
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Bl , B2, anda[tdusg otective filmform ng nodules TCT1 to TCT4 and the back

ni ng

surface cle dul es BST1 to BST4 are
In the coating and developing apparatus 1, the interface

20 block S3 may be constructed as shown in FIG. 15. In this
embodiment wafers W are transported from the unit block B1 or
B2 to the unit block B3 or B4 via the interface block S3. The
interface block S3 shown in FIG. 15 differs from that shown in
FIG. 5 in the following respects: Transfer modules BUS5, BU6

25 are provided in height positions corresponding to the unit blocks
Bl, B2, respectively. Transfer modules BU7, BU8 are provided
in height positions corresponding to the unit block B3. Transfer
modules BU9, BUll1 are provided in height positions
corresponding to the unit block B4. Transfer modules TRS1,

30 TRS2 are provided in height positions corresponding to the unit
blocks B5, B6, respectively. The interface block S3 is also
provided with a transfer module BU11. The transfer modules
are stacked on top of each other.
[0091] _

35 A Wafer W after processing in the unit block B1 or B2 is
transported to the transfer module BUS5 or BU6, and then



-25 disposed in the unit blocks B3, B4. Wth reference to the unit blocks Bl
~to B4, two unit blocks having the sane construction (Bl and B2, B3 and B4)
are doubl ed and vertically stacked. The devel opi ng unit bl ocks B5, B6,
‘whi ch are vertically doubled, are stackgg on the unit blocks Bl to B4. This
enables small 30 installation area of the processing block S2 while
ensuring an appropriate d;ﬁth di nensi on. To construct a "doubled unit
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bl ock: t '

rmgﬁl Zscﬁge ngg?eczggzmepr@c%sagﬁgﬁh%éQgeba%gﬁg\?\gae#ﬁhe F'a]/o un| _

bl ocks. [00#8} inB3 the unit bingk My oneBAmywbaratthe wafer Whis podeessedr D2,
wh _

Gt block i BefBt W afters pRebersti Ms A ahsPactin o, SR PRlsrt?, °Fo

the ot heb umnodbiledkUPsosBdpbedandhthenstranspesteddbyftheainhesfate mrmhe one

i L D! 00K, 133 AENEhBUBndre BRI AR S ER T SnaNGRs 8l Lt hET un !

bl ock, such as repalr up eriodi c7i ns
adj ust ment , witb. the se(mbOdGm\@crEt t$i'e0W(m/\em nFI&. the bper avabter eMi dsency

of the coat 'tPQné‘ﬁSrﬂﬁi"%hol?hégoP@é’rarc?ﬁ ‘EﬁelexEQ)sU?@S h PATEtYs 3 S £X8 é't' n9

the stop of wafer transport to a developing unit an

transport tdéransgten meduledRS.n dherepfitar tMMEafeasWdEBd:ralbsﬂoedtﬁd/m t he
stop ofygaf @het t o [ Kk tran r s 15
unngcessg?y%@an?W% Ort(%ra ?’ﬁé F'%arﬁéf%gr gf'(g(glé'né]e esr Egugggt Lnéf%rg%% ing of
t he operati @fnéﬁ?r C‘r’eﬁibﬁ tramsfer asedule Bdadi on, theueterfacesanot 3di mtted to

such stepvvl e Kk I en a

devel opi ng ect ptvl\ﬁ 3’]@5& éx[gbgpFé’gﬂéab?ng coacﬂllﬁé E %g% ragsspg)t{\?ern
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brocessed t ettty BHEh o EossEd BL o rBRir g AR ot salEe e

ri sk oflbhe LU‘UthIOéIQOBSCﬁr B6def ect |n a wafer W In the above case, when

t he node of [Eb@ﬁ;li[ ng a devel oping 25 block is taken as node El and the node
a co

of stopping ing block as node E2 in the node D1, the node E2 is
aut onat i cal |y i nplFé@entédsabwves thleecom]sltannetrioat obryelf anotherdintidrfate i s
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Thi's caggrediieeekBRsitEPeledting #588109 RBYUtS RD4 supply a cleaning
liquid to the surface of a wafer W before exposure to rinse
dissolved matter off the wafer surface. Except for the provision
of the pre-exposure cleaning modules RD1 to RD4, the interface
block S3 of FIG. 16 has the same construction as the interface
25 block S3 of FIG. 15.
[0093]
In the interface block S3 of FIG. 16, a wafer W which has
been processed in the third unit block B3 or the fourth unit

block B4 and has been transported to the transfer module BU9
30 or BUS8, is transported by the interface arm 33 to one of the

pre-exposure cleaning modules RD1 to RD4, where the wafer W
is cleaned. Thereafter, the wafer W is transported in the order
of the interface arm 33 — the transfer module CPL14 or CPL15
_ — the exposure apparatus S4. Such pre-exposure cleaning
35 modules RD may be provided also in the interface block S3 of
FIG. 5. In the above-described embodiments, transport of



-whose operations are stopped, thereby further reducing the 35 | owering of

- the operation efficiency of the apparatus. During the inplenentation of the
node D3, a processing nodule of a 34 devel oping bl ock and a processing
‘nmodul e of a coating block may not necesgarily be stopped stepw se. Thus,
depending on the abnormality-related inspection item wafer transport may
be stopped for all the processing nodul es that have processed a 5 wafer W
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l'iquid dul‘és BCT1 to BCT4, COTIl1 to COT4, TCT1 to TCT4, BST1 to
BST4 and DEYDQS¥®P5 DEV4, when it is determined to stop wafer transport to

i ansport to tha df L ROV FBEHERed e rihdfSaREE Stk o fier e
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processi ng éhgsﬁfggyfnow quga%gee{ﬁr&pe?ﬁﬁ?ﬁg% ]?qq%]??ﬂqnﬁ%& ?'ﬁ%gh‘?g&e? BCT1
to BCT4) is procedures of the above-described modes, wafer transport may
be stopped either for a unit block in which an antireflection film,
a resist film and a protective film have been formed on a wafer
20 W in which an abnormality has been detected or for a
processing module belonging to the unit block and which has
processed the defective wafer W.
[0095]
In the foregoing embodiments, instead of the protective
25 film-forming modules TCT1 to TCT4, it is possible to provide
modules for forming an antireflection film (as an upper film)
over a resist film. Instead of carrying out hydrophobizing
processing of wafers in the hydrophobizing modules ADH before
the formation of an antireflection film in the antireflection
30 film-forming modules BCT, it is possible to carry out the
hydrophobizing processing after the formation of the
antireflection film and before resist coating, or after resist
coating and before transport of the wafers to the unit blocks B3,
B4. The order of stacking of the unit blocks is not limited to
35 that described above. For example, the fifth and sixth unit
blocks for performing developing processing may be provided



-35 determned, it is possible to set the apparatus not to use the

. processing cup 23 of one of the resist filmform ng nodules (COT1 to COT4)

which lies in the same unit block. Simlarly, when nonuse of the processing
"cup 23 of one resist filmfilmformng gRdul e (one of COT1 to COT4) is
determned, it is possible to set the apparatus not to use the processing
cup 23 of one antireflection filmform ng nodule (one of BCT1l to BCT4)
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uni t bl bbk Bixempikary snanaespof tradintendrece r ansf anitmbdotle dUa douBlél and
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bl ock B3 or e usitriocks Bdf,eB2Wos v esmdedtatiee pratessafdsteps of
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information on the execution of maintenance of the unit block
25 B1, for example, is inputted into the control section. Then
transport of wafers is controlled such that wafers are not
transported to the unit block Bi. In the above-described
embodiment, the route shown in FIG. 10(a) and the route
shown in FIG. 10(b) are provided for transport of wafers. Not
30 to transport wafers to the unit block B1 means not to use the
route shown in FIG. 10(a). Accordingly, wafers will not be
transported to the hydrophobizing modules ADH1, ADH2 and the
unit blocks B3 and B5, included in the route shown in FIG.
10(a).
35 [0097]
' In the maintenance mode, regardless of the resuits of



-15 unit block B5 or B6. [0092] FIG 16 shows the construction of yet
another interface block S3. The interface block S3 of FIG 16 is provided
with a stack of pre-exposure cleaning nodules RD1 to RD4. The 20
“pre-exposure cl eaning nodules RDL to RD4gsupply a cleaning liquid to the
surface of a wafer Wbhefore exposure to rinse dissolved matter off the

waf er surface. Except for the provision of the pre-exposure cleaning
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so in this case, the apparatus can be operated while
20 preforming maintenance and without a significant lowering of
the operating rate.
[0099]
Further, in the maintenance mode, when one of a doubled
unit block, e.g. the block Bl for the early-stage processing
25 steps, is being subjected to maintenance, wafers may be
transported to the other unit blocks than the unit block B1.
Thus, the unit blocks B3 and B4 for the later-stage processing
steps may be operated, and wafers after processing in the unit
block B2 for the early-stage processing steps may be directed to
30 the unit block B3 or B4. The unit blocks B5, B6 for developing
processing may also be operated.
[0100]
The following is a description of other embodiments of
the present invention. FIG. 17 shows another example of the
35 processing block S2. In FIG. 17, the rows from the bottom to
the top respectively correspond to the blocks B1 to B6 shown in



-[0095] In the foregoing enbodi nents, instead of the protective 25

. filmformng nodules TCT1 to TCT4, it is possible to provide nodul es for
formng an antireflection film (as an upper film over a 'resist film
"Instead of carrying out hydrophobizing pgpocessing of wafers in the
hydr.ophobi zi ng nodul es ADH before the formation of an antireflection film
in the antireflection 30 filmformng nodules BCT, it is possible to carry
out the hydrfd§holi z2nd pAGR SBUALE dEPFEsEndst arliqticoprocessingmiodefieect i on
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appar at us 1%h§ﬁﬁgﬁp\régjgtgs)§$_nl:leo?mvr\}§f e'lrib%[%ﬁ g%§ﬁ-gf ttqﬂe8§g-\(;4€eggéesgpitbed
nodes, 10 tHEawidedbidi hlaeiumit dHeske B3 aBbef shis chexmpbea mai nt enance node
at an ai@itr[lg)bi' me. When a user perforns predeterm ned processing e.g.

via the setting section 64, a switch signal is outputted to various
conponents of the FIfpad& sshematidatifeshaws enavaferntdespentt souten fan 15

Chi ke 1T FRRTELR SRS Scostnd b et BT, hthere,
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| However, the resist film-forming modules COT1, COT2 (COT3,
COT4) may be disposed in the unit block B3 (B4) for the
25 later-stage processing steps.
[0102] _ _.
FIG. 19 shows an exemplary layout of processing
modules in such a processing block S2. In FIG. 19, the rows
and the squares have the same meanings as in FIG. 17. In this
30 example, the resist film-forming modules COT1, COT2 and the
protective film-forming modules TCT1, TCT2 for forming an
upper-layer protective film are provided in the unit block B3 for -
the later-stage processing steps, and the resist film-forming
modules COT3, COT4 and the protective film-forming modules
35 TCT3, TCT4 are provided in the unit block B4 for the later-stage
processing steps, while those spa'ces in the unit blocks B1, B2




-39 inspection for wafers W the user specifies a unit block to which

_ transport of wafers Wis to be stopped, so that processing of wafers Wis

continued in those unit blocks to which wafer transport is not stopped. By
"thus using doubled unit blocks 5 and noy4qusing a transport route including
a unit block being subjected to mai ntenance, processing involving control

- of wafer transport can be sinplified. [0098] The mai ntenance node i s not

limited to tBIGHtasdespond fot thei Apagesr whgre ttheowesistnilndfagmangni t

bl ock bein ' [ a . : ' \gﬁ%p S} ngouslky .
perform nggrrrgplra\’tl'gﬁg%ﬁ-gf f?r%@gﬁogﬁéglfﬁgﬁgglgkﬁﬁ It eurtogfflgﬁoﬁh%?% FI G
10(a) and mEnadengAtRbYSPAEKEShI dEkisEalsonppaaidle o use adayeouhHonwhiehFl G

10(b), it i fringh&nk; : ' k incl in it ute
shown' i n FI &% SEBISE IR HRRingC piolds COTE EOTESGUFS afid Gofa i -
FIG 10(2). ane proyideddn hedaitibigoks Baf &2, B3 pad @dreresyectively. t he
~combinat i on 1of thite cas@bl theiRebidt! fe ofmifg ARYRLRE URL! 4R PHiRed 50 11
this case, the apparatls can be operate | e prefornrng el ntenance
and wi t hout tAesught tileektBLAR2) fgraihe learbpetagengroaessingdsteps and
Further, 'inhiee B Biseames E@geﬁor"‘ﬂ?é‘ IQ@-QE@&W%&H '§teg>|s°Ck’ 9

the bl ock Bl forﬂﬁle early-éta e processing St'eps, I's Belng sSubjected to
mai nt enance,[0dd2}s nay be transported to the other unit blocks than the

unit blpgk Bl. Th Nk cksnB Foth S
process?ﬁg steps lr?gtsy %Hgﬁggerl@t EE@ a% ’\::\t/a e?psl%;tre{sg'rm%rgclz%@é%\g hﬂg’?h%eunit
bl ock B2 forPrichvidedr withsingeegtiotessodylas ¢PNSFIy704 to rAd4 6d the 3tithe

2’5o be oper i oS To108] (et T StaaCbiiedsilE] SRUAY (fiGrstage ™
enmbodi ment s WOCESSI Y esritt blotksit i ohheFAayout7 of hialds. @btibethesameeasf t he
R s T
15 704 are provided instead of the back surface cleaning modules
BST1 to BST4. The inspection modules 701 to 704 are to
inspect the coating state of a coating surface of a wafer W after
~ the formation of a protective film on the wafer W in one of the
protective film-forming modules TCT1 to TCT4, and to detect a
20 defect (abnormality) in the coating. Examples of the defect
include uneven film thickness, streaks in the coating film, poor
or no coating, etc. In the case of no coating defect, it may be
caused by an abnormality in a nozzle, a coating solution
ejection pump or a piping system.
25 [0104]
When an abnormality in a wafer W is determined upon
inspection in one of the inspection modules 701 to 704, a
module (a liquid processing module or a heating module) in
which the wafer W has been processed may be stopped while
30 continuing to use the other modules. Ailternatively, the entire
coating film-forming unit block in which the wafer W has been
processed may be stopped while continuing the operation of the
other unit blocks. Selection between a mode to stop a module
and a mode to stop a unit block may be made e.g. by setting
35 the mode in the control section.
[0105]



-40 FIG 4, and each square represents a liquid processing nodul e such as an
antireflection filmfornm ng nodule BCT1. Wth reference to the unit bl ocks
Bl, B2, B5 and B6, the processing block S2 of FIG 17 has the sane
construction as the processing 5 block S2 shown in FIG 4. Thus, the unit
bl ock Bl of this exanple, in a plane vieg®@ is as showmn in FIG 1. The
processing block S2 of FIG 17 dlffers fromthat of FIG 4 in that the back

surface cl eani ng dul e BSTl T4 are not prow ded in the unit bl ocks
B3, B4 of this exgﬁ}ﬂ‘égﬁlo'[fbl rsoregoumgg efobegimentiscaktng sERRENS waf er

Lonser e dgege dom geteannc ey e
wart er ranspor out es own a

enbodi ment sar{b‘éml;h% gpating, f'li’”\/\gc?ré'}’”rﬁgtké'ﬁ”bu |Qﬁk5a o5 dherilakecstage
transported ﬁr@c‘é@%im@gslf Sj'nafr@r Ry %dbl@'dOCké V%@acﬂ&f% Gh, m% layers,

h . Th t
Q?Igr ggpggiatzl n tu[biﬁcéﬁl Ny &ﬁ(tBP ?@%fgﬁiégw@ﬂll 9fs|\|af dgal)@&s@l ng
steps of thearsseifnntu@gée gFeS@@ﬁIﬁ%rstFPS mt@@vémﬂmg QﬁhtBﬁlq é&%’t

| at er - st age ocessi n ste . The resist filmfor
( COT3, CO%]'4)a EESr UiPke H@ diHPie®) oc’ﬁuﬁi‘quZ')Wsit@ﬁdtlﬁ)é éapﬁyaE@é(ge

processi ng girensdi réycéa@ mﬁﬁem@@ fm*tthté QE0| rodd¥sihgs! St
fllmformngjrmdulrgjg %T COT4) may be gls osegﬁll_nt nit

bl ock B3 (BBtePsr angk aZSF%ﬁ@F‘QsﬂHUE tp)lmd@s‘@rnywet eer-s DFOQESSLBQShows
an exenppar stepyost iof tﬁéogmél@e%ﬂwe% driibvfihenty Oﬂe%slp’&séf?b@'%f? 'n“

FIG 19, the rows an res have the same neanings as i1n Fl G
this 30 exadﬁeeat% |lé'f“f |%ko¢awa. lar@fuipesfeomingoarseqnenadge of

protect i ve figpeisag ngtamsluicts tFET ¥orr'FF£Eg?rf1°Eff Pritied koAl R

protectlvefllmare provid In the unit
" processing dtlps, hnéhtOrYlésr@métYOﬂ-ltI Rff PFAGRESING modules in such "a
processing block S2. In this example, antireflection

15 film-forming modules and resist film-forming modules are
disposed in the same unit block, and such unit blocks are tripled,
i.e. stacked in three layers. The layout of FIG. 21 is the same
as the layout shown in FIG. 4 when the unit blocks B3, B4 for
the later-stage processing steps, provided with the
20 protective-film forming modules, are deleted from the latter
layout, and instead a unit block, having the same construction
as the unit blocks B1, B2 for the later-stage processing steps, is
stacked on the unit blocks and, in addition, the developing unit
blocks are tripled, i.e. stacked in three layers. In FIG. 21, the
25 number after the symbol B indicates what number unit block is"
| the unit block counting from the lowest one in the block stack.
[0106]
The foregoing embodiments generally enable small
installation area of the processing block while ensuring an
30 appropriate depth dimension. Further, the use of an N-folded
unit block has the advantage that when one unit block of the
N-folded unit block is unusable because of its maintenance or
the occurrence of an abnormality in it, it is possible to use the
other unit block(s). This can reduce the lowering of the
35 operation efficiency of the coating and developing apparatus.



snmodul es COT3, COT4 and the protective filmform ng nodules 35 TCT3, TCT4
are provided in the unit block B4 for the |ater-stage processing steps,
whil e those spaces in the unit blocks Bl, B2 41 which correspond to the
"spaces where the resist filmformng nodules COT1l to COT4)\y® uProvided in
the layout of FIG 4, are nade enpty gpaces. It is also possible to use a
| ayout in which the resist filmform ng nodules COT1l, COT2, COT3 and COT4 5
are provided in the unit bl ocks Bl,gg£%r§§ and B4, respectively. In this
case, the resist filmform ng nodul distributed to the unit block Bl
(B2) for the early-stage processing steps and the unit block B3 (B4) for
the | ater-stage processing steps. [0103] 10As shown in FIG 20, the
processi ng block S2 nay be provided with inspection nodules (INSP) 701 to
704 in the uniA doatihg 83d dEvélopindeappamtust Byt prarsfess ey bstegtes,
(later-stage processing unit blocks). The layout of FIG 20 is the sane as

the layounfih Mdve bELRCREIHEA % [ iPRAT RE TBAKAATer Biokr, 1 792 are

provi ded I nstea e back surfdce cleaning nodul es BST1 to BST4. The

i nspection nodul es, 701 tp 704 are.to_ nspect, the coatin ate of coating
sur fade QOReRRING DRt BrTThCORSIERTIER SOMAIBING BolrUSt M HOBnCRNe vt er
Win one of the protective filmform ng nodules TCT1 to TCT4, and to detect

a 20 def eubgtadteorinathe ypracessing ddackndramspopsethefsubstratdedo thel ude
uneven filmthickness, streaks in the coating film poor or no coating,

etc. In tdergane dpparatost ivid def eaterfate MBlodle posisRMdy an abreal ity
in a nozzle, a coating solution ejection punp or a piping system 25 [0104]

the i napaotnenssae Feet Blogh, deVRI LA butiaate BEE Shdsns o o

a heating nodule) in which the wafer Whas been processed nmay be stopped
whi | e 30 wbifih havegretarned viwe thereterfagal Rlockaindheproeessingnblagky i r e
coating filmformng unit block in which the wafer Whas been processed may

be st@ppeghatidesfeesttheuwsutsstrbteotethticarrier lbekpwWrezraimi t bl ocks.
Sel ection between a node to stop a nodule and a node to stop a unit bl ock

may be made e.@a) ttﬁ'e f)%&éé@iné%lb%ﬁ iRRAfydd? the control section. [0105]

a stack of coating unit blocks which are vertically stacked on
top of each other in a N-tiered configuration (N is an integer not less
than 2), each of the coating unit blocks including: liquid treatment
15 modules that each supplies a chemical liquid for forming the coating
film on each substrate; heating modules that each heats each
substrate having been coated with the chemical liquid; a unit block
transport mechanism that moves on a linear transport passage
connecting the carrier block and the interface block to transport the

20 substrates between these modules; and
a stack of developing unit blocks which are vertically stacked on
top of each other in a N-tiered configuration (N is an integer not less

than 2), the stack of the coating unit blocks and the stack of the



-42 Though in the foregoing enbodinents the coating filmformng unit

bl ocks for the early-stage processing steps and the coatw&$ il mformng
unit blocks for the | ater-stage processing steps are eac Ied i.e.

-stacked in two layers, 5 the unit blocks may be tripled or quadrupled, or
N-folded (N is an integer greater thagg2). The devel oping unit bl ocks may
al so be tripled or quadrupled. Further, instead of separately providing a

Eigtch“?o?‘ VR8P At ﬁd%ﬁ'ﬁ?i@%égsﬁﬁ@qg %g%a%é@.ﬁ e 5@%@%{‘3@2}?”&3“”
por  or m rpch sefunGe dvaPBILS DA <BBSKS ANCRiNger A g (BFSiMERhded

coating films. FIG 21 shows a |layout of processing nodules in such a

processi ngodludek that dath bupptirarldevedmper ehtectadn substidtey featimg
nmodul es and resist filmformng nodul es are disposed in the sanme unit

bl ock, %Igﬁgfr@%“ﬂ#ét £9kshests téé}cﬂ*egubs*,trﬁteSta?lC&ﬂii iBlobRr eeargnerEs. The

Iayout of e sanme as t | ayout shown in FIG 4 when the unit

or ot o3 | VBSChRRITD: Mat Aiotes Sar 3. PaSERE b RRsse Kot Ehe° g

instead a unit bl ock, having the sane construction as the unit bl ocks B1,
B2 for thearrigrebleckgandr dbessnteyfacepblocks tet drarepeit the sHPstmatesks and,
in addition, the developing unit blocks are tripled, i.e. stacked in three

| ayers. tgeﬂzw&n%ﬂaeséhﬂo%lé@“ber after the synbol B indicates what nunber
unit block is the unit block counting fromthe | owest one in the block

netal lati on a¥BEren PG EERLPHAORRCEREIOEKEAR Bath EOMMEATIO . i ate

dept h di nensi on. Further, the use of an N-folded unit block has the
advant agefqrﬁatthﬂ/rﬁﬁmﬁr@aﬂﬂ@ fdMsck of the N-folded unit block is unusable
because of its mai ntenance or the occurrence of an abnormality init, it i

possifi e to useaitheoatimgrand developikgsappdtdtssciaciudesice t he | owering of
the 35 operation efficiency of the coating and devel opi ng appar at us.

et ot o Lo, ahga . Lts2BACHC PO Oileld ofPRAEACHPriERBIEKASRIC DT
substrat es, FI een carried by a carrier into a carrier block, to
respective ones of the unit blocks to transfer the substrate to and
from the corresponding unit block transfer mechanism;
(c) a transfer mechanism that transfers the substrates to the
15 transfer units of the coating unit blocks; and

(d) a control unit for controlling the transporting of the

substrate.

2. The coating and developing apparatus according to claim 1,
20 wherein:
the coating unit block includes:
early-stage processing unit blocks each including: liquid

processing modules for a lower layer that each supplies a chemical

S

a



-5 processing block, fornms coating filns containing a resist filmon each
substrate in the processing block, transports the substrates to the
exposure apparatus via an interface bl ock positioned onMCSlde opposite to
“the carrier block, develops the substrates after exposure, which have
returned via the interface block, in ke processing block, 10 and transfers
the substrates to the carrier bl ock, erein: (a) the processing bl ock

i ncludes:. _ . ack j j i QC i~Rh ti st acked
on top ofl'oéﬁghtoo?ﬂg'&' %nlogx'ﬂf%a'ghleégleggkﬁh E'G&at%?’og%%ﬁl %@E)gtr{\é?%t elgégért‘r}r%t ess
than 2), each of the coating unit blogks including: ljiquid treatnment 15
nodul es trﬁﬁﬂu&ﬁ:I’ih%pﬁﬁqrbé"e@téh‘é?ﬁr&aﬁuchﬁiﬁ@ﬁed Gl go‘t“?r'itnﬁllotcllfe{'@@éﬂoﬁ film
on each substrate; heating nodul es that each heats each substrate having
been coatradchahisrhhehathemoves oni gulinkara transpdit rassagen spanechiaghting sm t hat
noves on a |inear transport passage connecting the carrier block and the
interfac Kk r p atgs MR SeuBeEH ; and
a stack o (h%\?db?)%(l:%]g&ﬂ?}i '?ﬁ%l L@gﬁﬁst{ﬂégﬁetgesﬁal 'y g@gcﬁgd ont?%p of
each other .in a N-tiered configuration (Nis an integer not |ess than 2),
the sPacPHVe§RtRESEIMYINES bl ocks and the stack of the MCSLLP 44

devel oping unit bl ocks being vertically stacked on top of each other, each
of the devel ogater-etage blpoicessing udiniy: blocks d aackat eludigiul §quithat each
supplies a devel oper onto each substrate; heating nodul es that each heats

each subsiroressirgy wibduldsOfdr Bhanpper tiaperthbardain shpplissv@shemizal i near
transport passage connecting the carrier block and the interface block to

coat i ng. A8 RN Wiy BRRPOERIRTTN S eprh sulFal Bl BRih o

i osaid coating and deve| opi ng appar at us, i ncl udes: transfer units
each provd di@ﬂlsférf”ﬁhéac,sab??@r'%dﬂm; begéing n?‘é‘gﬁél&,st that 6ﬁﬁé%atlsh‘éa%i t

bl ocks to transfer the substrate to and fromthe correspondi ng unit bl ock
transfoer sugteatiesmand a unit blo¢k)transpantsfraechanteami trat moves aosfers t he
substrates to the 15 transfer units of the coating unit blocks; and

(d) a conifdr Uphhshort cpAkERLL! bl tiH@NERET tdatpic?! BIBEI S Hivd M 8hé-

interface block to transport the substrates between these modules,
wherein the early-stage processing unit block and the later-stage
processing unit block are stacked on top of each other;

15 wherein a coating module that supplies a resist solution on the
antireflection film is provided in each of the early-stage processing
unit blocks and/or the later-stage processing unit blocks; and

the number of early-stage processing unit block is N, and the
number of later-stage processing unit block is N; the N early-stage

20 processing unit block are stacked on top of each other in a N-tiered
configuration; and the number of later-stage processing unit block is
N, and the N later-stage processing unit blocks are stacked on top of

each other in a N-tiered configuration.



-2. The coating and devel opi ng apparatus according to claim1, 20 wherein:

the coating unit block includes: ear|l y-stage processing unit bl ocks
each including: liquid processing nodules for a lower |a gt Ipa\t each
-supplies a chemcal MCSLLP 45 liquid to forma |ower an eLfLI ection film

on each substrate; heating nodul es thag each heats each substrate; and a
unit bl ock transport nmechanismthat noves on a |linear transport passage
connecting the carrier block and the interface block to transport the

substrates 5 between these nodul es; | at er - st age processing unit
bl ocks each including: liquid processing nodul es for an upper  |ayer that
each suppd.i es e HQd anauﬂGV?@ﬁ'Bgngﬁlﬁ’alﬁBBé? %ﬁﬁqram e@} '%ﬂ“’%i ém on

each substrate on which a resist filmhas been fornmed; heating nodul es that
each heatyghegsifh:i 0 substrate; and a unit bl ock transport nmechani smt hat
noves on a |inear transport passage connecting the carrier block and the

interface bloghel orddaP ANEHERRSHURS CoRt AR df IdRAN thAe thersdbbaateyner o n

the early-stage processing u e later-stage processing unit

bl ock are stacked on top of each other; 15wherein t -1 hat
suppl ives RAVYIBY Eﬁeé‘olplﬁf’g%ﬁs%ﬁ 'f’hEh%n?‘_i“‘rhéﬁStQ@Fi 850?5?%35sh§?‘o$’?‘§%‘la§i'% each
of the early-stage processing unit bl ocks and/or the |ater-stage processing
uni t bl odikansterded to théxetramsfer wiiteacorrespagding o&s@%daﬁﬁﬁ'ﬁtg‘ﬂ%ck i's
N, and the nunber of |ater-stage processing unit block is N, the N

early-st ing unit block are stacked on top of each other in a
N-ti ered%r%%éﬂ%gﬁz% and the nunber of |ater-stage processing unit bl ock
is N, and the N |ater-stage processing unit blocks are stacked on top of
each other in a N-tiered configuration. MCSLLP

4, The coating and developing apparatus according to claim 2,

10 further including:

transfer units each provided on the interface block side of
respective ones of the early-stage processing unit blocks and the
later-stage processing unit blocks to transfer the substrate to and
from the unit block transport mechanism of the corresponding unit

15 block; and

a transfer mechanism provided in the interface block to transfer
the substrates having been processed in the early-stage processing
unit blocks to the later-stage processing unit blocks through transfer
units disposed on the interface block side.

20
5. The coating and developing apparatus according to any one of

claims 2 to 4 wherein:



-46 3. The coating and devel opi ng apparatus according to claim2, wherein:
the transfer nmechanismis controlled such that the substrates 5 having been
processed in the early-stage processing unit blocks is tMIEflérred to the
“transfer units corresponding to the |ater-stage processing units. 4. The
coating and devel opi ng apparatus accogging to claim 2, iofurther including:
transfer units each provided on the interface bIock si de of respective ones

of the early- g -ocessin [ t 0, sin

ni t bl ocks. t SNErCrRPE0 Rt ek USSR 'ﬁt'eﬁ Fafe M nspor
mechani sm of the corresponding unit 15bl ock; and nsfer mechani sm
provi ded reaiStHEM i é'l'?rlf&i@cl:)!rbgﬂetQ?rﬂY'éﬁ@Q%rWﬂ@@%Uﬂﬂst‘&% @@ gviaffl been
processed in the early-stage processing unit blocks to the | ater-stage
processi ng unigadh of kise tdarbpghage grofcessing usitdbkmiksdd provided iwithbrd ace

bl ock side. 20 5. The coating and devel opi ng apparatus according to any

one of C' dg@ s%r?és’%él 8@8!"\% b'—Pof”cIeanmq f? ?‘9@9‘(' sgrfaedube it

suplplles resi uti o rmthe resis mis disposed in the
e t
artyys a%%s%[aotceegﬁl\/oﬁlc%nl:he re(s)|cs|§$l‘ilm P\as been formed.

6. The coating and developing apparatus according to any one of
claims 2 to 4 wherein:
the coating module that supplies the resist solution to form the
10 resist film is disposed in the early-stage processing unit blocks; and
each of the early-stage processing unit blocks is provided with a
pre-exposure inspection module for inspecting the substrate on which

the resist film has been formed.

15 7. The coating and developing apparatus according to any one of
claims 1 to 6 wherein:
a post-development inspection module for inspecting the
substrate after development; and
a storage section configured to store data on a route along
20 which the substrate has been transported until the substrate
undergoes inspection in the post-development inspection module,
wherein the control section has a mode which, when an

abnormality of the substrate is detected by inspection of the post-



-each of the early-stage processing unit blocks is provided wth a back
surface cleaning nodule for cleaning a back surface of the 5 substrate on
which the resist filmhas been forned. 6. The coating and Mébeldpi ng
*apparatus according to any one of clains 2 to 4 wherein: the coating nodul e
that supplies the resist solution to fjgrmthe io resist filmis disposed in
the early-stage processing unit blocks; and each of the early-stage

processi ng.  uni cks. i Vi i.th. 8- eX re.d cti0 dul e

for sy v.eagbvﬁe‘@d e CBsrReRiont el ¢ e EEeS RERY o osC oS T

. The coating and devel opi ng apparatus according to any one of clajnms 1 to
6 wher ei leveloping, usik tblaek dnoyirdeh thﬁsﬁ%@?’iréﬁe%ﬂﬂﬂpé 1Y-ré‘f=‘ qet?ﬁ?fé'[??' t he
substrate after devel opnent; and a storage section configured to store data
on a routasabess Pidbodssel, aseslbatdateestaedorethe rsiospge sedtion; idnd he
substrat e undergoes inspection in the post-devel opnment inspection nodul e,

wher ei n theroatr er?%gdri ogf h@ﬁe?tFﬁWf‘pd}‘ﬂi ‘RecHlRBAN GPNYIETRHdIEVaRE the
substrate Is détecte y inspection of the post- MCSLLP 48
5 developing unit block such that said transport mechanism transports
subsequent substrates to the modules other than the identified

modules.

8. The coating and developing apparatus according to claim 7,
10 wherein the control section has a mode which, when an abnormality
of the substrate is detected by inspection of the post-development
inspection module, identifies the modules in the coating film-forming
unit block in which the substrate having the abnormality has been
processed, based on data stored in the storage section, and controls
15 operation of the transport mechanism the relevant coating film-
forming unit block such that said transport mechanism transports
subsequent substrates to the modules other than the identified

modules.

20 9. The coating and developing apparatus according to any one of
claims 1 to 8, further comprising:
a post-development inspection module for inspecting the

substrate having been developed; and



-devel opnent inspection nodule, identifies the nodules in the devel opi ng
unit block in which the substrate having the abnormality has been
processed, based on data stored in the storage section, aMCe®edtrols
-operation of the transport nmechani smof the relevant 5 devel opi ng unit

bl ock such that said transport nmechanjgm transports subsequent substrates
to the nodul es other than the identified nodules. 8. The coating and

devel opi ng appar i Al i i Q! ction
nas o mode. whiReotaah ERERi ek StolfioCRarn S IO ARG IMER IR

i nspection of the post-devel opnent inspection nodul e, .identifi,es the
m)dgl es iivhﬂ’iéat(?oagﬁﬁg tf@é/rﬂnft Wﬁfﬁltﬁa?tu%&'bckmﬁ n%sﬁ:ﬁ eLQIQSEQ(P%?e

havi ng the abnormal ity has been processed, based on data stored in the

st orage gagpeciondncheopbstideviso prardtinspeationnmadulasport nechani smthe
rel evant coating filmformng unit block such that said transport mechani sm

transports S“Q/ﬁ_ﬁ@l’@ﬂt P sedAr-8p ggﬁ&q& rmadulesnider wHiah, tWeendeavii fied

nodul es. 20 9 e coati1ng and devel opl ng apparatus according to any one of

claims 1 to 8, further, compri,sing: 0st-devel Ni el ion
modul & fc?rb'?(?fﬁ}@ﬁ{\f R tf‘ﬁe‘sn@‘?%??eg{%dﬁﬁ%?tr‘?? ﬁzithed@\%e%ﬁ@& BEEQQ%LLP 49
a storage section for storing data on a route along which the substrate has
been trardgxelopthent inspecicumsoduie ldﬂ!‘éffgﬁﬁegnienggébﬁi daveleping unit

post - devel opnent i nspection nodul e, wherein the control section has a node

whi ch, whegcre B almeeiathéy sabstrates astingt ehe s abeioenaitybyhashebeerspect i on
of the post-devel opnent inspection nodule, identifies one of the devel oping

i 51 okt Shekleo i Atell O S BRN yinaufne o

control signal to transport subsequent substrates to the devel opi ng iounit
bl ock or A¥ERk sigmelr te Nganspert selseauentevlsypres) t@nglf'eb S¥RIOPIBI The
coating and devel opi ng apparatus according to claim9, wherein the control
secti@n hasitblookernblocks other tharetmeidentifigd developing unit block.

10. The coating and developing apparatus according to claim 9,
wherein the control section has a mode which, when an abnormality
of the substrate is detected by the inspection of the post-
15 development inspection module, identifies one of the coating film-
forming unit blocks in which the substrate having the abnormality has
been processed, based on data stored in the storage section, and
outputs a control signal to transport subsequent substrates to the
coating film-forming unit block or blocks other than the identified

20 coating film-forming unit block.

11. The coating and developing apparatus according to any one of

claims 1 to 10, wherein the developer has a higher viscosity than a



-of the substrate is detected by the inspection of the post- 15 devel opnent

i nspection nodule, identifies one of the coating filmformng unit bl ocks
in which the substrate having the abnormality has been pregeis®ed, based on
-data stored in the storage section, and outputs a control signal to
transport subsequent substrates to thggcoating filmformng unit block or

bl ocks other than the identified 20coating filmformng unit block. MCSLLP

50 chem cal sol ut] far r i.an_of W [, O | t Lesi st
col it on iaebrasnsan SBF e pE eI EICEIP Ty Thel FESEES' The
devel opi ng unit bl ocks are disposed above the_earlfy-sta e process unit

bl ocks ars@lutien| an@dra shegaical seddbonnior fargaationofith ‘Fﬂ?—:p%oﬁfmnga d
devel opi ng apparatus according to any one of clains 1 to 11, wherein the
control shetdevelopingninigbiecks arbalisppsdd @buveothe@arlyrgtagiprogessr nal
processing of the substrates, a switch signal for switching to a

el nt enange, O 3nRCHOIIFRBRNGRS @S ARGIYERS. Lhe s tch signal s

out putte ransporting of the s rates 1nto one of the N-tiered unit
bl ocks to be subjected to the maintenance is stopped, and the substrates
are tPansported into the unit block or blocks other than the unit block to
be subjected to the mai ntena nce.

12. The coating and developing apparatus according to any one of

claims 1 to 11, wherein the control section is configured to be capable
of outputting, during normal processing of the substrates, a switch
signal for switching to a maintenance mode to perform maintenance,
1o and when the switch signal is outputted, transporting of the
substrates into one of the N-tiered unit blocks to be subjected to the
maintenance is stopped, and the substrates are transported into the
unit block or blocks other than the unit block to be subjected to the

maintenance.



