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S _ TI TLE OF THE | NVENTI ON SUBSTRATE
TREATMENT APPARATUS BACKGROUND OF THE | NVENTI ON

This invention relates to a substrate treatnent 5 appara@ 4jp &
applying a liquid resist or a devel oper to a substrate gﬁc%‘is a

sem conduct or wafer. Phot ol i t hography is used in al%ﬁbce;s for
manuf act uri ng sem conduct or devices. In this technique, . abe

%4t s
coated onto a sem conductor wafeér, and the &0" coated resist is §rrLs
subj ected to an exposure treatnent so as to have a predeterm ned

. pattern, and then to a devel oping treatment. As a result, a resist

filmof a predeterm ned pakligip oF TaE"gdvenbebRafter, further
filmformng and etching are performed to forma 15 circuit of a

predet erm ned patdyfidvrRaTE SREMEMENT PEPARATUS treatnments as above is
perfornmed using, for exanple, a coatinéfaeveloping treatment system
as described in BACKGROUND OF THE INVENTION
This invention relates to a substrate treatment
5 apparatus for applying a liquid resist or a developer
to a subsfrate such as a semiconductor wafer.
Photolithography is used in a process for
manufacturing semiconductor devices. 1In this technique,
a resist is coated onto a semiconductor wafer, and the
10 coated resist is subjected ta an exposure treatment so
as to have a predetermined pattern, and then to a
developing treatment. As a result, a resist film of a
predetermined pattern is formed. Thereafter, further
film forming and etching are performed to form a
15 circuit of a predetermined pattern. A series of resist
treatments as above is performed using, for example, a
coating/developing treatment system as described in
USP 5,664,254. This conventional system has two resist
coating units to enhance the throughput. More specifi-
20 cally, in this system, two unit chambers 101 and 102
are provided at the same level and adjécent to each
other, and a main arm mechanism 22 is provided on an
extended line of the boundary between the chambers, as
is shown in FIG 1. The main arm mechanism 22 comprises
25 a Z-axis driving mechanism for vertically moving an arm
holder 48, a rotary mechanism for moving the arm. |

holder 48 through an angle 6 about the Z-axis, and



usP 5,664, 254. This conventional systemhas two resist coating

units to enhance the throughput. More specifi- 20 cally, in this
system two unit chanbers 101 and 102 are provided at the sane

| evel and adj acent to each other, and a main arm nmechanism?22 is
provi ded on an extended line of the boundary between the chanbers,
as Is shown in FIG 1. The main arm gechani sm 22 conpri.ses 25 a
Z-axis driving mechanismfor vertically ﬁovgﬁg'an arm hol der 48, a
rotary mechanismfor noving the arm hol der 48 t hrough an angl e

[err] about the Z-axis, and _ _ .
an advanci ng/ r et hRakHPENEERGARE EFAPI N A AN HH iGN Fbr advandifid @ild g the

arm hol der 48. A spin chuck™105 is ~provided at a substantially
center portion ofegzelt@hg the arhhgoldéd shanberspitDhaieck 1@¥5 ifgirther, a
resist 5 coating unit 106 and a side rinse unit 107 are provided

at opposite sidepperidedsadfaecaabsoint iwl Dhavdrtier Holrtion of each of
the unit chambers 101 and 102. Further, a resist
5  coating unit 106 and a side rinse unit 107 are provided
at opposite sidé portions of each of the chambers 101
and 102.
For example, to carry a wafer W into the unit
chamber 101 by the main arm mechanism 22, the arm
10 holder 48 is raised to the same level as the chamber
101, then swung about the Z-axis, and extended and
inserted into the chamber 101 through é chamber
inlet 103 to thereby place the wafer W on the spin
| chuck 105 therein. On the other hand, to carry fhe
15 wafer W into the other unit chamber 102 by the main arm
mechanism 22, the arm holder 48 is raised to the same
level as the chamber 102, then swung about the Z-axis,
and extended and inserted into the chamber 102 through
a chamber inlet 104 to thereby place the wafer W on the
20 spin chuck 105 therein.
Since, however, the resist coating unit 106 and
the side finse unit 107 have different sizes, the arm
holder 48 must be swung through different angles 01
and 6 2 and extended over different distances between
25 the case where it transfers the-wafer W into the first.
chamber 101 and the case where it transfers it info

the second chamber 102. To this end, the main arm



and 102. For exanple, to carry a wafer VVIntO the unit

chanber Tﬂ;QShs&yﬁammnmlacpdar m nmechani sm hol der 48 is

rai sed t I | as the chanbdriHIS SHEET HﬂﬁlafEN en swung about the
Z-axi s, 18 IHIhd i nserjt ed i RERLACER chanper 101 through a
chanber 03 to thereby place The warer won the spin

chuck 105 therein. Cn the other hand, to carfy 1 the 15 wafer Winto the
other unit chanber 102 by the main arm “mechani sm 22, the arm hol der
48 is raised to the sane | evel as the chanber 102, then swung about
t he Z-axis, and extended and inserted into the chanber 102 t hr ough
a chanber inlet IfEHanitsierdband aof tiaeewdber chbonolbéng2fhe opépatishuck
105 t herein. Si nce, however, the resist coating unit 106 and
the side rinse umf tHE nemhandisif @2emussi besmatdbecamplicated, wbhickr 48
must be swung through different angles [err] 1 and 0 2 and extended
over different dixgsindes imetavddigh 2®st. the case where it transfers the
wafer Winto the first chanmber 101 and the case Wwhere it transfers
it into t he second ch@®I&F SPMMARY ORi SHEnENVENEIGH n arm

5 It is the object of the ihvention_to provide a

substrate treatment apparatus which has a cheap and
simple main arm mechanism and software for controlling
it.
According to a first aspect of the invention,

10 there is provided a substrate treatment apparatus
comprising: an arm holder for substantially horizon-
tally holding each of substrates to be. treated; a
substrate transfer mechanism, having a vertical shaft,
for moving the arm holder along the vertical shaft,

15 swinging the arm holder about the vertical shaft, and
horizontally advancing and retreating the arm holder; a
first liquid process unit including a casing, a
substrate carry-in/carry-out port formed in the
casing and permitting a first substrate to be carried

20 therethrough together with the arm holder, and a
plurality of treatment members contained in the casing
for treating the first substrate with a liquid; and
a second liquid process unit located aﬁjacent to
the first liquid process unit, and including the

25 casing, a substrate carry-in/carry-out port formed in
the casing and permitting a first substrate to be

carried therethrough together with the arm holder, and



REPLACENVENT SHEET -3-  mechani sm 22 and

sof t ware—fer—eonttottimg the operation of the nechanism 22 nust be made
conpllcated mhlch res Its in a high cost. BRI EF SUMVARY OF

THE | B g\}Has Be s the object of the inventign to provide a
subst r at g}l ‘ *oar atus which has a cheap af qH@'WEEFH’KB'BEEPrm
mechani sm BN for controlllng It. Accor rst
aspect of the invention, there'is prOV|ded‘%.sub< ppar at us
conpri si ng: an arntholder for substantially horizontally holding
each of substrates to be treated a substrate transfer mechani sm

D r ot o, PR LeTEROnEh AEibRekeenaloRda g Vi ol ||
advancing and reiag3hig"$o"¢8a%ing the second substrate with a liquid;
wherein each of the treatment members of the first
liguid process unit and a corresponding one of the
5 treatment members of the second liquid process unit are
arranged symmetrical on a horizontal plane with respect
to the arm holder.
According to a second aspect of the invention,
there is provided a substrate treatment apparatus
10 comprising: an arm holder for substantially horizon-
tally holding each of substrates to be treated; a
substrate transfer mechanism, having a vertical shaft,
for moving the arm holder along the vettical shaft,
swinging the arm holder about the vertical shaft, and
15 horizontally advancing and retreating the arm holder; a
first liquid process unit including a casing, and a
substrate carry-in/carry-out port formed in the
casing and permitting a first substrate to be carried
therethrough together with the arm holder; a first spin
20 chuck included in the first liquid process unit for
rotating the first substrate transferred from the arm
holder; a first cup surrounding the first spin chuck; a
movable first nozzle section included in the first
liquid process unit for applying a treatment liquid to
25 the first substrate on the firs£ spin chuck to treat
it; a first nozzle stand-by section in which the first

nozzle section stands by when it is not used; a first



hol der; a controller for controlling the operation of the substrate
transfer nmechani sm a first liquid process unit including a casing, a
substrate carry-in/carry-out port formed in the casing and permtting a
first substrate to be carried therethrough together with the arm hol der,
and a plurality of treatnent nmenbers contained in the casing for treating

the first substrate with a liquid; and a second liquid process unit
| ocated adjacent to the first liquid prdbeéb anit, and including the
casi ng, 4 a substrate carry-in/carry-out

port formed in the casing and permtting a second substrate to be carried

theret hrough togeid¥eleVopBrabendr febRhALEm 888 MovPhyrehét¥isstet n62E 1N
menbers contained in the casing™ for treating the second substrate with a

l'iquid; wheyetitionabbtabehhehér eai e NhosBIdCEGand-byesét € 86n Ahqui d
process unit and a correspondi ng one of the treatnent nmenbers of the
second |iquid prahes<iusitt spif chuck; a second liquid process unit
located adjacent to the first liquid process unit and
5 symmetrical in a horizontal plane with respect to the
arm holdér, and including a casing and a substrate
carry-in/carry-out port formed in the casing and
permitting a first substrate to be carried therethrough
together with the arm.holder; a second spin chuck
10 included in the second liquid process unit for rotating
the substrate transferred from the arm holder; a second
cup surrounding the second spin chuck; a movable second
nozzle section included in the second liquid process
unit for applying a treatment liquid to the substrate
15 on the second spin chuck to treat it; a second nozzle
stand-by section in which the secon@ nozzle section
stands by when it is not used; and a second nozzle
operating mechanism for moving the second nozzle
section between the second nozzle stand-by section and
20 the second spin chuck; wherein the first spin chuck,
the first cup, the first nozzle section, the first
nozzle stand-by section and ihe first nozzle operating
mechanism, and the second spin chuck, the second cup,
the second nozzle section, the second nozzle stand-by
25 section and the second nozzle operating mechanism are
arranged symmetrical in a horizontal plane with réspect

to the arm holder, respectively. -



arranged symmetrical on a horizontal plane with respect to the arm hol der.
According to a second aspect of the invention, there is provided a
substrate treatnment apparatus conprising: an arm hol der for substantially
horizon- tally holding each of substrates to be treated; a substrate
transfer nmechani sm having a vertical shaft, for noving the arm hol der
along the vertical shaft, sw nging the arm_./hol der about the vertical
shaft, and horizontally advancing and ré%rgatrng the armholder; a first
liquid process unit including a casing, and a substrate carry-in/carry-out
port formed in the casing and permitting a first substrate to be carried

theret hrough together ¢ kthet havantibal deachattesthespi dlemdneckin neaided in
the first liquid process unit for rotating the first substrate transferred

fromthe arm holfdest aifuiat peopessr navadang & heofresporshing dnekin a
novabl e first nozzle section included in the first |Iliquid process unit for
applying a treat rahat seconddliquithprboest snbstart elaratdmd 44 rigte sg@me chuck
totreat it; a first nozzle stand-by section in which the first nozzle
section stands byisttemcet fremntheusen; haldersand symmetrical with
5 respect to it. Specifically, as is shown in FIG. 6,
each treatmenf element in the first liquid process
unit (COT1l) and a corresponding one in the second
liquid process uniﬁ (COT2) are laid out symmetrical
with respect to a center line CL which is parallel to
10 the X-axis. Accordingly, the swing angle « and the
stroke S of the arm holder 48 can be set to identical
values when it transfers a wafer W into the first
unit (COT1) and into the second unit (COT2). As a
result, the main arm mechanism (substrate transfer
15 mechanism) 22 can be made cheap and simple in structure
in terms of both hardware and software.

In addition, it is desirable that the liquid
discharge ports of first and second side rinse nozzles
incorporated in the first and second liquid process

20 units face opposite directions. In this case, while -
first and second substrates are rotated in the same
direction by the first and second spin chucks, the
first and second side rinse nozzles can apply a rinse
to edge portions of the first and secopd substrates in

25 accordance with their rotétion,.respectively. There-

fore, even when rinse treatment errors occur on the

first and second substrates, they occur in the same



fi

-5~ nozzl e operating mechanismfor noving the first nozzle

section between the first nozzle stand-by section and the first spin
chuck; a second liquid process unit | ocat ed adjacent to the first
liquid process unit and 5 symretrical in a horizontal plane with
respect to the arm hol der, and including a casing and a substrate
carry-in/carry-out port fornmed in the casing and permtting a first
substrate to be carried therethrough = ogether with the arm holder; a
second spin chuck 10 included in the second liquid process unit for
rotating the substrate transferred fromthe arm hol der; a second

cup, surroundi ng 143000 30 MecliucliarapaOuaRl e FeEANGagsyy, nOZZIe

section included 1n second roce applying a
treatment |iquid to thgfubtdaAt %bgje%t anef ahbﬁn%ﬁgegdoﬁptﬂechﬂ%nés?oﬁr eat

It; a second nozzle stand-by section in which the second nozzle
secti on will be set forth in the description which follows, and
in part will be obvious from the descrip£ion, or may be
5 learned by practice of the invention. The object and
advantages of the invention may be realized and
obtained by means of the instrumentalities .and combina-
tions particularly pointed out in the appended claims.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
10 The accompanying drawings, which are incorporated
in and constitute a part of the specification, illus-
trate presently preferred embodiments of the invention,
and together with the general description given above
and the detailed description of the préferred embodi-
15 ments given below, serve to explain the principles of
the invention.
FIG. 1 is a schematic plan view, showing a
conventional apparatus;
FIG. 2 is a schematic plan view, showing a
20 coating/developing treatment system for semiconductor
wafers; '
FIG. 3 is a front view, showing the coating/
developing treatment system of FIG. 2;
FIG. 4 is a rear view, showing the coating/
25 developing treatment system of FIG. 2;
FIG. 5 is a sectional view, showing a resist

coating unit; -



st ands By when it is not used; and a second nozzle operating

mechani sm for noving the second nozzl e section between the second
nozzl e stand-by section and 20 t he second spin chuck; wherein the first
spi n chuck, the first cup, the first nozzle section, the first
nozzl e stand-by section and the first nozzle operating mechani sm
and the second spin chuck, the second cup, t he second nozzl e
section, the second nozzle stand-by 25 - &ection and the sécond nozzle
operating nechani sm are arranged symmetrical in a horizontal plane
W th respect to the arm hol der, respectively.

- 6- In 1NV, t| e r I Lo_t he

first liquid process £¥§3 J‘%ﬁ ?F%%Sﬁha;ng%%ﬁ§ﬂ5 8 EHBEEI?ES second

liquid process uQE%a%h%nkOQE&EQa%hstQEC%%ﬁﬁn £o andéﬁﬁaaiﬁeﬁﬁogkt@ﬁear”1

hol der and symmetrica ect t SpeC| Ically, as 1s

shown in FIG 611nventlon;

FIG. 7 is a view, useful in explaining a resist
5 supply circuit;

FIG. 8 is a sectional view, showing a nozzle
stand-by vessel;

FIG. 9 is a view, useful in explaining the
operations of rinse nozzles incorporated in adjacent

10 two resist coating units;

FIG. 10 is a sectional view, showing a substrate
treatment apparatus according to another embodiment of
the invention; and

FIG. 11 is a plan view, showing a substrate

15 treatment apparatus according to a further embodiment
of the invention.
DETAILED DESCRIPTION OF THE INVENTION

The preferred embodiments of the invention will be
described with reference to the accompanying dra&ings.

20 As is shown in FIG. 2, a coating/developing
treatment system 1 comprises a cassetté section 10, a
process section 11, and an interface section 12.. The
cassette section 10 is located adjacenf to the process
section 11 and has a first sub arm mechanism 21. 1In

25 the cassette section 10, waféré W are carried, in units
of twenty five ones, into a caséette CR from the‘

outside or out of the cassette CR to the outside. The



each treatnment elenment in the first liquid process unit (COTl) and a
correspondi ng one in the second l'iquid process unit (COT2) are laid
out symretri cal with respect to a center line CL which is parallel
to 10 the X-axis. Accordingly, the swing angle [err] and the

stroke S of the arm hol der 48 can be set to identical val ues when
it transfers a wafer Winto the first unit (COT1l) and.into the
second unit (COr2). As a result, thd main arm mechani sm (substrate
transfer 15 mechani sm) 22 can be nade cheap and sinple in structure

in ternms of both hardware and software. In addition, it is

desirabl e that tRBeobkdyl dection 110iEHa0e PYiridy o ‘?‘Pﬁ RGN si de

rinse nozzles Incorporated in the first and second process
20 uni t's faCﬁnQIQBO%I:eth{:ﬁﬁg'_@Hé-wafé‘ré hrsyo@fe i, and  first

and second substrates are rotated in the sane direction by the
first and secondpapifgGhd663inghénd developifgltidd bttt Tx /| MM
nozzl es can apply a rinse to edge portions of the first and second

substrates in 23nterfaceosdanionwWiphishenterpdstd Betwaspatie \itgcessher e-
fore, even when rinse treatnent errors occur on the
5 section 11 and an exposure unit (not shown), and has a
second.sub arm mechanism 24 for carrying the wafers W
between. the process section 11 and the exposure unit.

The cassette seqtion 10 includes a mounting
table 20 which extends in the X-axis direction and has

10 four positioning projections 20a for positioning the
cassette CR. The cassette CR is placed on the mounting
table 20 such that its opening is directed to the
process section 11. In the cassette CR, the wafers.w
are arranged parallel to each other at‘regular inter-

15 vals.

The first sub arm mechanism 21 has an X-axis
driving mechanism (not shown) for moving its arm holder
in the X-axis direction, a Z-axis driving mechanism
(not shown) for moving the arm holder in the Z-axis

20 direction, and an advancing/retreating mechanism (not'
shown) for advancing and retreating the arm holder.

The first sub arm mechanism 21 takes the wafers W one
by one out of the cassette CR and transfers them one by
one onto a main arm mechanism 22. The first sub arm

25 mechanism 21 has a 0 -rotation mechanism (not shown) for

rotating the arm holder about the Z-axis. Thus, the

first sub arm mechanism 21 can access an alignment unit



first and second substrates, they occur in the sane

-7- direction and hence can be dealt with easily.

Addi ti onal object and advantages of the invention will be set forth
in the description which follows, and in part will be obvious from
the description, or may be 5 | earned by practice of the invention.
The obj ect and advant ages of the iq ention may be realized and
obt ai ned by neans of the instrunentaliti’es §nd'conbina- tions

particularly pointed out in the appended cl ai ns. BRI EF DESCRI PTI ON
OF THE SEVERAL VI EW5 OF THE DRAW NG 10 The acconpanyi ng draw ngs,

whi ch are incorpeaAtRfl and an exdter¥ibr Sl (#ke)3 PALEhORrENEncluded
speci fication, | us- trate presently preferred enbodi nents of the
I nvention, in angnirgepFeiest Wniheyrariecy oteshel proeasgi ven above
and the detail ed description of the preferred enbodi- 15 ments given
bel ow, serve to gsptabn 1he principles of

As is shown in FIG. 4, the main a?m mechanism 22

5 has a cylindrical support member 49 and a wafer
transfer unit 46 located inside the cylindrical support
member 49. The wafer transfer unit 46 has a Z-axis
driving mechanism (not shown) for moving an arm
holder 48 in the Z-axis direction, and an advancing/

10 retreating mechanism (not shown) for advancing and
retreating the arm holder 48.

The cylindrical support member 49 is coupled with
the vertical driving shaft of a motor (not shown), and
the wafer transfer unit 46 is disposed to rotate about

15 the driving shaft together with the cyiindrical support
member 49. As a result, the wafer transfer unit 46 can
rotate about the Z-axis through an angle 6. Further,
the wafer transfer unit 46 has three arm holders 48.
Each arm holder 48 is advanced or retreated by the

20 aforementioned advancing/retreating mechanism (not
shown) on a transfer table 47.

As is shown in FIG. 2, the process section 11
includes five process unit groups Gi, Gz, G3, G4 and Gs.
Each process unit group has a plurality of process '

25 units stacked on each other. The first and second

process unit groups Gj and Gy are located at front

portions of the system 1. The third process unit



the inventi on. FIG 1 is a schematic plan view, showi ng a
conventional apparatus; FIG 2 is a schematic plan view,
showing a 20 coati ng/ devel opi ng treatnment system for sem conductor
waf ers; FIG 3 is a front view, show ng the coating/

devel opi ng treatnment systemof FIG 2; FIG 4 is a rear view,

showi ng the coating/ 25 devel opi ng treatnent systemof FI.G 2;
FIG 5 is a sectional view, showi ng a reSist - coating unit;

- 8 - FIG 6 is a plan view, showi ng a substrate
treatment apparatus according to an enbodi nent of the i nventi on;,

FIG 7 is a viewgqugsgd @3 I gAY M AIAR To the cassette section 10,
and the fourth process unit group G4 is located
adjacent to the interface section 12. Moreover, the
preliminary fifth process unit group Gg may be addi-

5 tionally provided at a rear portion of the system 1.

As is shown in FIG. 3, the first and second

process unit groups Gj and Gy have a plurality of
coating units (COT) for coating each wafer W with a
resist, and a plurality of developing units (DEV) for

10 developing the coated resist with a developer.
Specifically, in each of the first and second process
unit groups Gj; and G3, a spinner type developing
unit (DEV) is stacked on a spinner type resist coating
unit (COT). In other words, the resist coating

15 units (COT) of the first and second process unit
groups G; and Gy are adjacent to each other, while the
developing units (DEV) of them are also adjacent to
each other. Although it is preferable to locate
the resist coating unit (COT) below the developing

20 unit (DEV), they can be arranged reversely.

As is shown in FIG. 4, in the third process unit

group G3, eight oven type process units are stacked on
one another for applying predetermined treatments to a
wafer W placed on a mounting table SP. The process

25 units include, for example, a cooling unit (cop) for
performing a cooling tréatment, an adhesion unit.(AD)

for imparting hydrophobic nature to-the resist to



5 supply circuit; FIG 8 is a sectional view, show ng a

nozzle st and- by vessel; FIG 9 is a view, useful in
expl ai ning the operations of rinse nozzles incorporated in adjacent -
10 ~ two resist coating units; FIG 10 is a sectional view,
showi ng a substrate treat ment apparatus accordi ng to anot her

enbodi ment of the invention; and FIG 11 is a plan
view, showing a substrate 15 - treatmentldapparatus according to a

further enbodi ment of the invention. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The preferred enbodi nents of the

i nvention will be . d ' J f ing
oravinos, 20 “bnnance ef SRR 4F LRI RS A
reat nent system %sggggﬁr}gz ggg%?gﬁﬁ%%ﬁmi@q%),a re-bakirff 0C€SS

section 11, and Bnsin _ assette section 10 is
| ocat ed adJacentuhgggh?Pﬁ§ﬁ§gggsfor perfé¥ﬁ&déﬂh:Hbéﬁuiﬂgﬁtméﬂﬂlﬁﬁfdyéb arm

nmechani sm21. In sette section 10, wafers- Ware carried, in
units an exposure treatment, and post-baking units (POBAKE)

5 for performing a heat treatment after the exposure
treatment. These units are stacked in this order from
the bottom. Similarly, in the fourth process unit
group Gy, eight oven type process units are stacked
on one another. These process units include, for

10 example, a cooling unit (COL), an extension cooling
unit (EXTCOL), an extension unit (EXT), a cooling
unit (COL), pre-baking units (PREBAKE), and post-baking
units (POBAKE). These units are stacked in this order
from the bottom.

15 As described above, the cooling upit (COL) and the
extension cooling unit (EXTCOL), which employ lower
treatment temperatures, are located in lower positions,
while the pre-baking unit (PREBAKE) and the post-baking
unit (POBAKE), which employ higher treatment tempera-

20 tures, are located in upper positions. As a result,
thermal interference between the units can be m%nimized.

The interface section 12 has substantially the
same X-axis'directional dimension as the process
section 11, and a smaller Y-axis directional dimension

25 than it. A movable pick-up caésette CR and a station-
ary buffer cassette BR are stacked on each other ét a

front portion of the interface section 12. Further,



of‘tmenfy five ones, into a cassette CR fromthe out si de or out of
the cassette CRto the outside. The

-9- process section 11 includes a plurality of treatnent

units for coating the wafers Wwith a resist, and baki ng, cooling
and devel oping the coated resist. The interface section 12 is

I nt erposed between the process 5 section 11 and an exposure unit (not
shown), and has a second sub ar m+reckani-sm 24 for carrying the
wafers W bet ween the process section 11 and the exposure unit.

The cassette section 10 includes a nDunting tabl e 20 whi ch extends
in the X-axis direction, and posi_tioni prOJectlons 20a

for positioning f"‘hBenPheravEa%’ég??‘ér%ﬁm%?%alsssé%rtm’ $%Pad&d on the
mount i n t b 20
pr OCESSgSECt i on ?%r ?ﬁnt ﬂguggsse er%%é)p%@é@]g% er Sijl r M%Jeq: t g

ar'e arranged
parallel to each QiRgheAt; 6f8Y! 3nt N fferface section 12 includes the

second sub arm mechanism 24. The secbnd sub arm
5 mechanism 24 has an X-axis driving mechanism (not
shown), a Z-axis driving mechanism (not shown) and a
rotation mechanism (not shown), and is accessible to
the cassettes CR and BR and the peripheral exposure
unit 23 in the interface section 12. Thé second sub
10 arm mechanism 24 is also accessible to the extension
unit (EXT) included in the.fourth process unit group Gy,
and to a wafer transfer table (not shown) located on
the exposure unit side.
In the process section 11, the fifth process unit
15 group Gg can be added. This process unit group is
slidable along a guide rail 25 in the Y-axis direction.
Where it is slid along the rail, a space will be |
defined at the rear side of the main arm mechanism 22,
through which space the mechanism 22 can be inspected
20 or repaired easily. |
Referring then to FIGS. 5 and 6, éach resist
coating unit (COT) will be described.
An annular cup CP is provided at a center portion
of each resist coating unit (COT), and a spin chuck 52
25 is provided at a center portioﬁ of the annular cup CP.
A treatment liquid centrifuged from a rotating wéfer W

is received by the cup CP and exhausted through



15 val s. The first sub arm nmechani sm 21 has an X-axis
driving nmechani sm (not shown) for noving its arm hol der in the
X-axis direction, a Z-axis driving mechani sm (not shown) for noving
the arm holder in the Z-axis 20 direction, and an advancing/retreating
mechani sm ( not shown) for advancing and retreating the arm hol der.
The first sub arm nmechani sm 21 takes the wafers Wone by one out of
the cassette CR and transfers themone by 14 - one onto a main arm
mechani sm 22. The first sub arm 25 mechani sm 21 has a O-rotation
mechani sm (not shown) for rotating the arm hol der about the Z-axis.

Thus, the first sub arm nechanj.sm 21 can access an_aligpnment unit
0 a  QRRIRAISNA THE B 1AL AT UPERF) OPRALLH 2 BEPRIPUded

'n athird proces‘svhgcr:lhtt éovli'gfeag’ V?fist hpeléacreo I the spin chuck 52. The

upper opening of the cup CP is closable with a cover
(not shown). The upper surface of the spin chuck 52

5 has a hole which communicates with a vacuum exhaustion
mechanism (not shown). The wafer W is held on the spin
chuck 52 by a vacuum force which acts through the hole.

As is shown in FIG. 7, a lowef.portion of the spin

chuck 52 is coupled with the driving shaft of a

10 motor 54 so that the spin chuck can rotate about its
vertical axis. A power supply circuit for the motor 54
is connected to the output side of a controller 150, so
that the rotatioﬁal speed and rotation period of the
spin chuck 52 can be controlled.

15 As is shown in FIG. 5, the motor 54 is located
through an opening 50a formed in a unit bottom plate 50.
An aluminum flange cap 58 covers an upper portion of
the motor 54. Through the flange cap 58, the motor 54
is coupled with an air cylinder 60 and a vertically

20 movable guide 62. A stainless cooling jacket 64 is
attached to the peripheral surface of'the motor 54.
The flange cap 58 also covers an upper portion of the
cooling jacket 64. The power supply circuits for the
mﬁtor 54 and the cylinder 60 are connected to the

25 output side of the controller 150 as shown in FIG. 6.

At the time of resist coating, the lower end 58a

of the flange cap 58 is in tight contact with the unit



section 11. As is showmn in FIG 4, the main arm mechani sm 22
5 has a cylindrical support nenber 49 and a wafer transfer unit
46 | ocated inside the cylindrical support menber 49. The waf er
transfer unit 46 has a Z-axis driving nmechani sm (not shown) for
novi ng an arm hol der 48 in the Z-axis direction, and an advanci ng/
10 retreating nmechani sm(not shown) for advanci ng and

retreating the arm hol der 48. - - 18e cylindrical support nember
49 is coupled with the vertical driving shaft of a notor (not
shown), and t he mafer transfer unit 46 is disposed to rotate about

15 the drivi haf t | i '
Tenber 49, As a NRGAEN RISt Roui (e Deplly 38n, SeR82Ey keeping,
the Zaxis throughan angle,l abf lend Yddlercor) in ant BSr0RERE hbaRsker unit

46 has three arm arm’hol der 48 i s advanced or

retreated by t heségothe bﬁﬁiﬁé’r&ff%?ém %ph/aaua Rreet Wgahi Reameshaaiiem (not

shown) on a tran is showmn.in FIG 2, the
process section go proj ect'fh?érh'd@t’?‘efdy"ﬁﬁélc@ﬁ téNida igeoyne Spenr],

Gerr], Jerr], err] and Gerr].

5 chuck 52, lift pins (not shown) are ma@e to project
from the spin chuck 52 to raise the wafef W, and arm
holder 48 of the main arm mechanism 22 is inserted
under the raised wafer W, and the lift pins are lowered.
Thus, the wafer W is.transferred onto the holder 48.

10 Referring then to FIG. 6, a resist coating
unit (COT1l) included in the first process unit group Gj,
and a resist coating unit (COT2) included in the second
process unit group Gy will be described in more detail.

The first resist coating unit (COT1) is surrounded

15 with a casing 101 having an opening 103, through which
the wafer W is transferred into the casing 101 by the
arm holder 48 of the main arm mechanisﬁ 22, Similarly,
the second resist coating unit (COT2) is surrounded
with a casing 102 having an opening 104, through which

20 the wafer W is tfansferred into thé casing 102 by the
arm holder 48 of the main arm mechanism 22. The
openings 103 and 104 are located adjacent to partition
plates 10la and 102a, respectively, which partition the
first and second resist coating units. Further,

25 these openinés are arranged at-the same distance

from the main arm mechanism 22 and symmetrical with

respect thereto, and each have an openable/closable



Each process unit group has a plurality of process 25 units stacked on
each other. The first and second process unit groups err] and
Jerr] are located at front portions of the system1. The third
process unit group (Jerr] is located adjacent to the
cassette section 10, and the fourth process unit group 4 is

| ocat ed adj acent to the interface section 12. Mreover, the
prelimnary fifth process unit group err]iémay be addi- 5 =~ tiohally
provi ded at a rear portion of the system 1. As is shown in
FIG 3, the first and second process unit groups Jerr] and Jerr]
have a plurality ting units (COI) for coating each wafer W

with a - r@gﬁgP?rahﬁOEC%EQV%.lty of devel oping units (DEV) for 10
Sovelopi 08, 1e, SO SR LY BOTCURAORSE tne cups SECHEYN (0
a spinner type dSKﬁEQQiQQ, first and second nozzle stand-by sections 90

and 126, and first and second nozzle operating mecha-

5 nisms 80 and 120 are arranged at the same disgance from
the main arm mechanism 22 and symmetribal with respect
thereto. More specifically, corresponding elements in
the first and second pnits (coTl, COT2) are arranged
symmetrical with respect to a center line CL1 which is

10 parallel to the X-axis. Accordingly, the étroke S and
the swing angle a of the arm holder 48 of the main arm
mechanism 22 can be set to the same values when it
transfers the wafer W into the first unit (COT1l) and
into the second unit (COT2). The swing angle «

15 indicates the angle formed between the center line CLl
(parallel to the X-axis) and a center line CL2 or a
center line CL3.

The first cup CP and spin chuck 52 are located
near the opening 103, while the second cup CP and spin

20 chuck 52 are located near the opening 104. Accordingly,
the arm holder 48 of the main arm mechénism 22 can
transfer the wafer W onto the first and second spin
chuck 52 by taking the shortest distance.

The first and second nozzle operating mechanisms

25 80 and 110 are supported by driving mechanisms 96
and 122, respectively, so that they can move aloné

respective guide rails 94. Each of the guide rails 94



4 »
unit (DEV) is stacked on a spinner type resist coating unit (COT).
In other words, the resist coating 15 units (COT) of the first and
second process unit groups GL and & are adjacent to each other
while the devel oping units (DEV) of themare also adjacent to
each other. Although it is preferable to |ocate the resist coating
unit (COT) bel ow the devel oping 20 unit (DEV), they can be arranged
reversely. As is shown in FFG1%, +n the third process unit
group G3, eight oven type process units are stacked on one anot her
for applying predeternined treatnents to a waf er VVpIaced on a

Cooli ng uni t (oo raraced” SR epE perolichLie ort A i E R Te nsi on

uni't_(AD) exft% d'srraﬁr £hBOyDYYE QPROPLE: DGA UT ere 416 ¢ &R iS)1 g

mechanism 96 has built-in X-axis driving means, Y-axis
driving means and 2-axis driv;pg means (thch are not

5 shown) for driving a horizontal arm 92 in the X-, Y-
and Z-axis directions in response to an instruction
signal from the controller 150. Similarly, the second
driving mechanism 122 has built-in X-axis driving means,
Y-axis driving means and Z-axis driving means (which

10 are not shown) for driving a horizontal arm 120 in the
X-, Y- and Z-axis directions in response to an instruc-
tion signal from the controller 150. The arms 92_and
120 éxtend in the X-axis direction. The first arm 92
has a free end with a chuck holder 98, while the second

15 arm 120 has a free end with a rinse nozzle 124.

Four nozzles 86a - 86d of each nozzle stand-by
section are provided for supplying different kinds of
liquid resists. A separate nozzle 86e is for supplying
a solvent (thinner). Another separate nozzle 124 is

20 provided for side rinsing. The rinse nozzle 124
communicates with a rinse supply section (not shown)
via a supply pipe 125, and is supplied with the solvent
(thinner) as a rinse.

Each nozzle 86a - 86d is picked up from the first

25 stand-by section 90 by the chuék holder 98, and
transferred from the home position (i.e. from the first

stand-by section 90) to a position for use (i.e. above



enhance’its adhesion, an alignnment unit (ALIM for posi tioning, an
extension unit (EXT), pre-baking units (PREBAKE) for performng a
heat treatnment before an exposure treatnment, and post-baking units
(POBAKE) 5 for performng a heat treatnment after the exposure
treatnment. These units are stacked in this order from t he bottom
Simlarly, in the fourth process unit group 4, eight oven type
process units are stacked -- on one -andither~ These process units

i nclude, for 10 exanple, a cooling unit (COL), an extension cooling
unit (EXTCOL), an extension unit (EXT), a cooling unit (CQL),

pre-baki ng units (PREBAKE), an ost - bakin nits (,POBAKE). These
units are stackeﬁé?nc?%?%rd?ﬁéghg wafer Wrﬁ%ﬁqqﬁgtﬁﬂt sﬁé? Chue&)' As

descri bed above, the cpolin ni t and the ext.ensi pn cool i ng
unit (EXTCOL), which € I‘B‘;’glgﬁe?néc%g SP’f’?e(Qf 9% SRS, are

RS a1 8T el e Y B RO
E ﬁgPrGr;?- i ntzgr fer &%gé?;%?\%regﬁl ?ﬁ%&lﬁ%%@t%an eé)é}nﬁrﬁér%o;%(fﬁ% DAt
5 casing 101 (102). The first stand-by section 90 is
slightly separated from the opening 103 (104) in the
vicinity of one side wall of the casiné 101 (102). The
second stand-by section 126 is sligﬁtly separated from
the opening 103 (104) in the vicinity of the other side
10 wall of the casing 101 (102). In other words, the cup
CP is interposed between the first and second stand-by
sections 90 and 126.
The chuck holder 98 is adapted to select and pick
up one of the four nozzles 86a - 86d which stand by in
15 the first nozzle stand-by section 90. As is shown in
FIG. 8, when the nozzle holder 98 is lowered from an
air cylinder (not shown), a lower concave portion 98a
of the holder 98 is engaged with a convex portion 87a
of each nozzle jacket 87 which is attached to a
20 corresponding one of the nézzles 86a - 86d, and a
projectable lock pin 98b built in the holder 98
is fitted in a small dep;ession 87b in the nozzle
jacket 87. As a result, the nozzle holder 98 is
tightly coupled with the nozzle jacket 87. When in
25 this state, the nozzle holder 98 is raised, the first
resist nozzle 86a, for example, is raised from thé

stand-by section 90 together with the holder 98. Thus,



Thé I nterface section 12 has substantially the sane X-axis
directional dinension as the process section 11, and a smaller
Y-axis directional dinension 25 than it. A novabl e pick-up cassette
CR and a station- ary buffer cassette BR are stacked on each ot her
at a front portion of the interface section 12. Further,

- 13 - a peripheral exposure unit 23 is provided at a rear
portion of the interface section 12. Mreovée, as af or énent i oned,
the interface section 12 includes the second sub arm nechani sm 24.
The second sub arm 5 mechani sm 24 has an X-axis driving nechani sm (not
shown), a Z-axis driving nmechani sm (not _sh mn% and 0 tation
mechani sm (not sh®wAPPERRK tate, Qs Qipche; fou nozziﬁg 89@5&?@@ tR and BR

and the peripheral exposure unit 23 in the interface section 12. The
second sub sefedted.

Each nozzle jacket 87 has a temperature adjusting
unit (which will be described later) for adjusting the
5 temperature of a liquid resist in the pozzle. Further,
the nozzle holder 98 has an exhaustion mechanism (not
shown) for exhausting, to the outside of the clean room
via an internal passage (not shownj, dust particles
which will rise from a sliding portion of, for example,

10 the air cylinder.

The chuck holder 98 is provided with the fhinner
nozzle 86e, which communicates with a thinner supply
(not shown) via a supply pipe (not shown) for supplying
thinner as a solvent of the resist. The four resist

15 nozzles 86a - 86d are arranged in the X-axis direction
in the first nozzle stand-by section 90. The thinner
nozzle 86e is attached to a side portion of the chuck
holder 98 so that it will not interfere the pick-up of
the resist nozzles 86a - 86d.

20 On the other hand, in the second nozzle stand-by
section 126, the rinse nozzle 124 is kept in the stand-
by state when it is not used. The second nozzle
stand-by section 126 also includes a drain cup (not
shown) for collecting a rinse which drips from the

25 rinse nozzle 124. |

As is shown in FIG. 5, the second nozzle opérating

mechanism 110 has a shock absorber 121. An upper end
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10 arm nmechani sm 24 is al so accessible to the extension uni t
(EXT) included in the fourth process unit group 4, and to a wafer
transfer table (not shown) | ocated on t he exposure unit side.
In the process section 11, the fifth process unit 15 group G5 can be
added. This process unit group is slidable along a guide rail 25
In the Y-axis direction. Where it is slid along the rail, a space
wll be defined at the rear side-of20he-nmain arm nmechani sm 22,
t hrough whi ch space the nechani sm 22 can be inspected 20 or repaired
easily. Referring then to FIGS. 5 and 6 each resist
coating unit (CQI) descrj bed. ul a cu CP is
provided at a ceRP@FlBBrP?oﬁge Shoek Psgﬁbﬁrrkg}s%s(ﬁﬁﬂ and
a spin chuck 52

h |
CP. A trE&Pﬁg&? FPaﬁﬁagcgﬁgplﬁuﬁggg?%§%1 O%%ééﬁ]() t eg?nnu ar cup
's received by tQ%ngngEZﬁ?daﬁéhgg £84at DLEHIL cover 12%- Similarly,

the first nozzle operating mechanism 80 has a shock
5 absorber 97, which has an. upper end portion completely
or roughly coupled with a rear end portion of the
horizontal arm 92 and covered with a cover 97a.
Referring now to FIG. 7, the liquid resist supply
circuit and the temperature adjusting unit for the

10 resist nozzles will be described, taking the first
resist nozzle 86a as an example.

An inlet and an outlet of the jacket 87 for
temperature adjusting water are connected to an end of
a hose 131 and an end of a hose 132, reépectively.

15 The other end of the hose 131 is connected to the
outlet 138 of a temperature adjusting unit 133, and the
other end of the hose 132 to a manifold 139, The
manifold 139 has a valve 140 and a drain 142. The
manifold 139 communicates with the temperature adjust-

20 ing unit 133 via the valve 140 for returning the
temperature adjustihg water to the temberature adjust-
ing unit 133. Moreover, part of the temperature
adjusting water in the manifold 139 is exhausted
through the drain 142.

25 The temperature adjusting-unit 133 includes four
liquid supply systems. A first liquid supply sysfem

comprises the first nozzle 86a, liquid resist supply
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- ia - a drai nage. The cup CP has an upper opening, through

which the wafer Wis placed on the spin chuck 52. The

upper opening

of the cup CP is closable with a cover (not shown). The upper
surface of the spin chuck 52 5 has a hol e which communicates with a
vacuum exhausti on mechani sm (not shown). The wafer Wis held on the
spi n chuck 52 by a vacuum force which acts through the hole.

As is shown in FIG 7, a lower portion of tR& spin

chuck 52 is

coupled with the driving shaft of a 10 notor 54 so that the spin chuck
can rotate about its vertical axis. A power supply circuit for the

not or 54 .S ceogf’i%gt gag\éit cl3t6h%,n9u5\%§$'i %%gg?'q%?g gost r%ﬁgrtl;bz’%hlcﬁjw

that the rotatio&ﬂbspee rotation

can be controlleds ylpated downstteah 3?0Wﬂeiﬂegfcéxéhaﬁ

| ocat ed t'hrough an opening 50a forned in a unit

spin

MIY; HAdi S
ottom pl ate 50.

An al um num f | angg LA RP TP UHS RIBUARA!, PRhEI 8Gbef134 is lodédedDtOr 54:
Through the flange cap 58, the notor 54 is coupleed with an air

cylinder 60 and azp$¢dddinld®y the heat exchanger 135 communicates with a

5 corresponding one of four resist liquid supply units

(not shown) which contain different kinds of liquid

resists.

Referring then to FIG. 8, the first nozzle stand-

by section 90 will be described.

10 The first nozzle stand-by section 90 includes a

vessel 90a which has a solvent bath 90b located at

vertically middle portion thereof and containing

an organic solvent. An upper portion 99a of the

vessel 90a is filled with vapor of the solvent con-

15 tained in the bath. Four openings 90c are formed in

the upper surface of the vessel S90a. The discharge

ports of the nozzles 86a - 86d are inserted in the four

openings 90c, respectively, such that the discharge

ports are exposed to the solvent vapor in the upper

20 portion 99a so as to prevent the liquid resist from

solidifying or degrading at the dischérge ports.

An opening 90d is formed in the solvent bath 90b

such that the upper portion 90a of the vessel 90

communicates with a lower portion 90b of it. The

25 opening 904 is located just below the openings 90c

through which the nozzles 86a - 86d are inserted.

Liquid drips dripping from the nozzles 86a - 86d in the



20 novabl e guide 62. A stainless cooling jacket 64 is attached

to the peripheral surface of the notor 54. The flange cap 58 al so
covers an upper portion of the cooling jacket 64. The power supply
circuits for the notor 54 and the cylinder 60 are connected to the
25 out put side of the controller 150 as shown in FIG 6.

At the time of resist coating, the | ower end_ 58a of the flange cap
58 is in tight contact with the unit - 22 - bottom pl ate 50
around t he openi ng 50a, thereby keeping the interior of the unit
(COT) in an airtight manner. At the tinme of transfer of the wafer W
arodls mde  standlB péﬁé@&trééeﬁ‘ the £¥libBdBorEloh 008l EREUGH SORE S
chuck 52, lift pins are made to projfect fromihe spin
chuck 52 to raisg EH%&'&é@a X\‘xdaaéeaéﬁhausted brLferrd® ehréfighngi n arm
mechani sm 22 is |ﬁserte under the raised wafer W and the lift pins

are | ower ed. drain 90F.

As is shown in FIG. 9, wgfer W1l andfwz respec-

5 tively placed in the resist coating units (COT1, COT2)
of the first and second process unit groups G; and Gj
are rotated clockwise. Side rinse nozzles 124A and
124B respectively provided in the first and second
resist coating units kCOTl, COT2) are arranged such

10 that a rinse is discharged to edge areas of the wafers
W1l and W2 in accordance with the rotation of the wafers.
To this end, the discharge ports of the side rinse
nozzles 124A and 124B face opposite directions. As a
result, the side rinse nozzles 124 are arranged point

15 symmetrical, whereas all the other elements of the
first and second units (COT1, COT2) are arranged
symmetrical with respect to the line CL1.

Since as described above, almost all elements of

the first and second units (COT1, COT2) are arranged

20 symmetrical with fespect to the line CL1, the access
angle o and the transfer stroke S of the arm holder 48
can be set identical when the holder transfers a wafer
to the first unit (COT1) and to the second unit (COT2),
as is shown in FIG. 6. This means that the wafer

25 transfer unit 46 can access each unit under the same
access conditions, and hence that the main arm meéha-

nism 22 can be made simple in both hardware and



Thus, the wafer Wis transferred onto the hol der 48. 10 Referring
then to FIG 6, a resist coating unit (COT1l) included in the first
process unit group Jerr], and a resist coating unit (COT2)

i ncluded in the second process unit group G will be described in
nore detail. The first resist coating unit (COTl) 1is
surrounded 15 with a casing 101 having gg openi ng 103, through which
the wafer Wis transferred into the casing 1 by the arm hol der 48
of the main arm nmechanism22. Simlarly, t he second resist coating
unit (COr2) is surrounded with a casing 102 having an opening 104,
through which 2Q,frywade wafer Wis transferred into the casing 102 by the
arm hol der 48 of the main arm nechani sm 22. The openi ngs 103 and

104 are located adjaceffrdo¥eRdl slihc@Nin the absvél@ssdPilfednapbpdPstus,
respectively, which partition the first and second resist coating

units. Further, tHe wafelldew@ apaniwagarer eotatedgbd the tdmme ahtrabtsiamce
fromthe main arm nmechani sm 22 and synmetrical with x respect
thereto, and eacharftbwheasidecrdinlse/ abagdbkel24A and 124B are made to
5 face opposite directions, the rinse is discharged in
the same direction between the waferé'Wl and W2 in
the adjacent units (COT1l, COT2). Therefore, even
when rinsé treatment errors occur in the adjacent
units (COT1, COT2), they occur in the same direction
10 and hence can be dealt with easily.

The apparatus may be modified as shown in FIG. 10
such that the first resist coating unit (COTl) is
stacked on the third resist coating unit (COT3). in the
first process unit group Gj, and the second resist

15 coating unit (COT2) is stacked on the fourth resist
coating unit (COT4) in the second process unit group Gj3.
In this case, the first resist coating unit (COT1) and
the second resist coating unit (COT2) are arranged
symmetrical, while the third resist cogting unit (COT3)

20 and the fourth reéist coating unit (COT4) are arranged
symmetrical. Increasing resist coating units (COT) and
arranging them in a manner as above can remarkably
increase the throughput of the resist coating process.

In addition, the apparatus may be modified

25 as shown in FIG. 11 such that a single side rinse

section (124, 126) is commonly used in the adjacent

first and second units (COT1, COT2). More specifically,.



- 16 - shutter (not shown). In the cases 101 and

102, the cups CP, the spin chucks 52, first and second nozzle
stand- by sections 90 and 126, and first and second nozzl e operating
mecha- 5 nisms 80 and 120 are arranged at the sane di stance from

the main arm nechani sm 22 and symmetrical wth respect thereto. Mre
specifically, corresponding elenents in the first and second units
(COori1, COr2) are arranged --symetr+cal4wi+h respect to a center |ine
CL1 which is 10 parallel to the X-axis. Accordingly, the stroke S and

the swing angle [err] of the arm holder 48 of the main arm

rechan =i 22 021 42 S8k PR IBRLE 4523 A0kl den s o AT S,
7 219 20 ethe an, it ROn"LERe] LEaf b FABIE GRS s oo
center line CL3'stand-by section 126 is provided between the first and
second cups CP. In the nozzle stand-by section 126,

5 the commonly used side rinse nozzle 124 is made to
stand by. Further, the first and second nozzle
operating mechanisms 80 and 110 commonly use a single
guide rail 94A. This structure can reduce the space
for the process section 11 and hence the size of the

10 apparatus.
The invention is not limited to the resist coating
unit (COT), but also applicable to the developing
unit (DEV). Furthermore, the substrate to be treated
is not limited to the above-described semiconductor

15 wafer, but may be other kinds of substrates such as an
LCD substrate, a glass sqbstrate, a CD substrate, a
photomask, a printed substrate, a ceramic substrate,
etc,

Additional advantages and modifications will
20 readily occur to £hose skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown ahd described herein. Accordingly, various
modifications may be made without departing from the

25 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalent.



The first cup CP and spin chuck 52 are | ocated near the opening
103, while the second cup CP and spin 20 chuck 52 are | ocated near the

opening 104. Accordingly, s‘Pﬁ? )EE? }WSH‘BEENI Her 48 of the main arm

mechani sm 22 can tran bnto the first and second
spin chuck 52 by takipng th Dest 4 stance. The
first and second nozzle operating nechanlsn§ 80 and 110 are
supporteﬂ mmuu ﬂmﬁmam sns 96 Rd I22 respectively, so that
t hey can ﬂ respective guide rails 94. Each of -the guide
rails 94 * ¢ - 17 - is located on
the bottom plate 50 behind the cup CP andgpatmg €xtends in the Y-axis
direction. The first driving mechani sm 96 has built-in X-axis
driving neans, Y-axis 1., A sulidtwdt® rE@acmiit Zpparatis CotgriBang:(whi ch
are not 5 shown) for driving a horizontal arm92 in the X-, Y-

and Z-axis directions am 496 Kolsderd Ecd Jul¥taitiiladily horlzontally

holding each of substrates to'be treated;

5 a substrate transfer mechanism, having a vertical
shaft, for moving the arm holder along the vertical
shaft, swinging the arm holder about the vertical shaft,
and horizontélly advancing and retreating the arm
holder;

10 a first liquid process unit including a casing, a
substrate carry-in/carry-out port formed in the
casing and permitting a first substrate to be carried
therethrough together with the arm holder, and a
plurality of treatment members contained in the casing
15 for treating the first substrate with a liquid; and
a second liquid process unit located adjacent to
the first liquid process unit, and including the casing,
a substrate carry-in/carry-out port formed in the
casing and permitting a first substrate to be carried
20 therethrough together with the arm holder, and a
plurality of treatment members contained in the casing
for treating the second substrate withla liquid;
wherein each of the treatment members of the first
liquid process unit and a corresponding one of the
25 treatment members of the second liguid process unit are

arranged symmetrical on a horizontal plane with respect

to the arm holder.
; This Sheet Has Been Replace

[ Illlll i




si gnal fromthe controller 150. Simlarly, the second driving
nechanisn1122_has_buL+%-++k96€m+s driving neans, Y-axis driving

nmeans and Z axi s (mhlch 10 are not shown) for driving a
H“Tl:m X-, Y- and Z-axis directions in response
O

hori zont al n1 mﬂl m

to an instruc naI fromthe controller 150. The arns 92 and
120 extend in the X-aX|s direction. The fir % arm 92 has a free end
with a chuck hol der 98, while the second™ 1? ~ arm 120 has a free end
with a rinse nozzle 124. Four nozzles 86a - 86d of each nozzle
st and- by section are provided for supplying different kinds of

liquid resists. A sepgr at'ﬂ@%ﬁ%aﬁ‘ra?@f‘s Ia%cfoqrdﬁlgp%ywam 1 whe%eiﬁ' vent
(thinner). Another separate noZzle 124 is provi ded si de

rinsing. The rinse nozyd edekment memm %teeslwthmqmlaspraueaby
section (not shown) via a supply pipe 125, and is supplied with the

sol vent (G thngidlwike a rfiis® spin chuck andEacipezzbke&d862ins86d is
pi cked up fromthe first 25 stand-by section 90 by the chuck hol der
98, and ti@asleer red fromthe home position (i.e. fromthe first
stand-by section 90) to a position for use (i.e. above
5 the treatment members of the second liquid process

unit include a second spin chuck and a second side

rinse nozzle, discharge ports of the first and second

side rinse nozzles facing opposite directions; and

a rinse is applied to an edge portion of a first

10 substrate by the first side rinse nozzle while the
first substrate is rotated by the first spin chuck in a
direction, and a rinse is applied to an edge portion of
a second substrate by the second side rinse nozzle
while the second substrate is rotated by the second

15 spin chuck in the same direction as that of the first
substrate.

3. The apparatus according to claim 1, further
comprising a side rinse nozzle commonly used by the
first and second liquid process units.

20 4. The apparatus according to claim 3, further
comprising first and second spin chucks contained in
the single casing without a partition between the first
and second liquid process units, and a nozzle stand-by
section situated between the first and second spin

25 chucks and permitting the commoh side rinse nozzle to

stand by therein.

5. The apparatus according to claim 1, further



-'18 o the center of the wafer Wnounted on the spin chuck).

The cup CP and the spin chuck 52 are placed in a position-direetly
opposite to the opening 103 (104) and at a substantially central
portion of the 5 casing 101 (102). The first stiﬂumﬂ““ﬂ; ‘“ﬂ Hﬂfis
slightly separated fromthe opening 103 (104) in the ' 8f one
side wall of the casing 101 (102). The second sthnd-b? section 126
is slightly separated from " the opéﬁidﬁ7103 (104) in the vicinity of
the other side 10 wal | of the casing 101 (102). |In other words, the
cup CP is interposed between the first and second stand- by

sections 90 and 12Bmprising a thirdNEiguiE oA it SEHBREGH amel ect
and pi ck up one of "the four nozzles 86a - 86d which stand by in 15

the first nozzle Hiaed-hygaeat peHc89s uMbt | SafdWVEdUrth liquid process
unit stacked on the second liquid process unit, and
wherein the third and fourth ;iquid procéss units are
5 arranged, on a horizontal plane, adjacent to each other

and symmetrical with respect to thé arm holder.

6. A substrate treatment apparatus comprising:

an arm holdef for substantially horizontally
holding each of subsfrates to be treated;

10 a substrate transfer mechanism, having a vertical
shaft, for moving the arm holder along the vertical
shaft, swinging the arm holder about the vertical shaft,
and horizontally advancing and retreating the arm
holder;

15 a first liquid process unit including a casing,
and a substrate carry-in/carry-out port formed in the
casing and permitting a first substrate to be carried
therethrough terther with the arm holder;

a first spin chuck included in the first liquid

20 process unit for rotating the first substrate trans-
ferred from the arm holder;

a first cup surrounding the firsp spin chuck;
a movable first nozzle section included in the
first liquid process unit for applying a treatment

25 liquid to the first substrate on the first spin chuck

to treat it;

a first nozzle stand-by section in which the first



FIG 8, when the nozzle holder 98 is | owered from an air cylinder

(not shown), a | ower concave portion 98a of the holder 98 is
engaged with a convex portion 87a of each nozzle jacket 87 which is
attached to a 20 correspondi ng one of the nozzl eq[IEE N1 HAG TIEMEE2
projectable lock pin 98b built in the hol der 98 S”ﬂﬂmm“mgullrmﬂu
smal | depression 87b in the nozzle jacket 87. As & result,® tHe
nozzl e hol der 98 is tightly coupled3fi tit the nozzle jacket 87. Wen
in 25  this state, the nozzle holder 98 is raised, the first

resi st nozzle 86a, for exanple, is raised fromthe _ st and- by section

90 together with I Fy s . 19
an appropriate onlté(l;‘(’?;?ﬂ%héej&;f%]f'}?n n%zz dess b%e‘f'herhéé iJ’s's not usegél ect ed.

Each nozzle jacket 87 Dag; st enpes Al UsSe Al U it hanism . for moving the

first nozzle section between the first nozzle stand-by
section and the first spin chuck; |

5 a second liquid process unit located adjacent to
the first liquid process unit and symmetrical in a
horizontal plane with respect to the arm holder, and
including a casing and a substrate carry-in/carry-out
port formed in the casing and permitting a first

10 substrate to be carried therethrough together with the
arm holder;

a second spin chuck included in the second liquid
process unit for rotating the substrate transferred
from the arm holder;

15 a second cup surrounding the second spin chuck;

a movable second nozzle section included in the
second liquid process unit for applying a treatment
liquid to the substrate on the second spin chuck to
treat it;

20 a second nozzle stand-by section in which the
second nozzle section stands by when it is not used;
and

a second nozzle operating mechanism for moving the
second nozzle section between the second nozzle stand-

25 by section and the second spin chuck;

wherein the first spin chuck, the first cup, the

first nozzle section, the first nozzle stand-by section



uni’t (which will be described later) for adjusting the 5 tenperature
of aliquid resist in the nozzle. Further, t he nozzl e hol'dér 98 has

an exhausti on nechani sm (not shown) for exhausti ngEntmpi ig. i 16 -
of the clean room via an internal passage (not shgm" ml H :H) “
particles which will rise froma sliding portion of, §orLexanples

10 the air cylinder. The chﬁgk hol der 98 is provided with
t he thi nner nozzl e 86e, which cofmuii'cates with a thinner supply
(not shown) via a supply pipe (not shown) for supplying t hi nner as
a solvent of the resist. The four resist 15 nozzl es 86a - 86d are
arranged in the X3gXighdif8Et Abzzle opera®ih@enbchahiBRzzhaastaBd- by
section 90. The thinner nozzl e '86e is attached to a side portion of
the chuck sé@drtersfith Thidigt the Wellbn@Otupht enéesecbha pbekivp of
the resist nozzles 86a - 86d. 20 On the other hand, in the second
nozzl e stand-by sectionseaid Gecbifdl rnidrelel Btandobyl eed¢f4onsakdpthen t he
st and- by state when it is not used. The second nozzle
stand- by section d€ford Swazid wpexrat ihhgamechapiémobre arrangsHosgmeor
collecting a rinse which drips fromthe 25  rinse nozzle 124.

5 rical in a horizontal plane with respect to the arm

holder, respectively.

7. The apparatus according to claim 6, wherein
the first liquid process unit has a first side rinse
nozzle; the second liquid process unit has a second

10 side rinse nozzle; the first and second side rinse
nozzles have liquid discharge ports which face opposite
directions; & rinse is applied to an edge portion of a
first substrate by the first side rinse nozzle while
the first substrate is rotated by the first spin chuck

15 in a direction; and a rinse is applied to an edge
portion of a second substrate by the second side rinse
nozzle while the second substrate is rotated by the
second spin chuck in the same direction as that of the
first substrate.

20 8. The apparatus according to claim 7, further
comprising a third nozzle stand-by section in which the
first side rinse nozzle stands by, and a fourth nozzle
stand-by section in which the second side rinse nozzle
stands by, the third and fourth nozzle stand-by

25 sections being arranged symmetricai in a horizontal
plane with respect to the arm holder.

9. The apparatus according to claim 8, wherein



As ‘is shown in FIG 5, the second nozzle operating mechani sm 110
has a shock absorber 121. An upper end

- 20 - portion of the shock absorber 121 is conpletely or

roughly coupled with a rear end portion of the horizon- tal arm 120,
and covered with a cover 123. Simlarly, t he f |Iﬂ“mmmmawﬁmtl ng
mechani sm 80 has a shock 5 absorber 97, _which ha rtion
conpl etely or roughly coupled with™a +@ar-end pdrtfon” of" t e

hori zontal arm 92 and covered with a cover 97a. Referring now
to FIG 7, the liquid resist supply circuit and the tenperature

adj usting unit for theepdOenirdl ﬁ&%&engahgsbw bbolroflAE idetked A N0 e

first resi st nozzle a as an exa and an

outl et of the jackgk 3Zciﬁity of thetSﬁﬁﬁfﬁéﬂéebé%kfﬁid/Hhﬁ%¥‘Hhﬁﬂﬁ%rt
connected to an end of

of the first liquid process unit and also in the

vicinity of one of side walls of the caéing; and
5 the fourth nozzle stand-by section is located in
the vicinity of the substrate carry-in/carry-out port
of the second liquid process unit and also in the
vicinity of the other of the side walls.
10. The apparatﬁs according to claim 8, wherein
10 the first spin chuck is located between the first and
third nozzle stand-by sections, and the second spin
chuck is located between the second and fourth nozzle
stand-by sections.
11. The apparatus according to claim 6, further
15 comprising a side rinse nozzle commonly used by the
first and second liquid process units.
12. The apparatus according to claim 8, wherein
the first nozzle stand-by section is located at a
distance from the substrate carry-in/carry-out port of
20 the first liquid process unit and in the vicinity of
one of side walls of the casing; and
the second nozzle stand-by section is located at a
distance from the substrate carry-in/carry-out port of
the second liquid process unit and in fhe vicinity of
25 the other of the side walls.
13. The apparatus according to claim 6, wherein

the f;rst spin chuck is located directly in front



a hose 131 and an en —~a’ﬁ6§é 132 respectively. 15 The ot her end of

the hose 131 is connecte “ﬁ\“ outlet 138 of a tenperature
ﬁ&“ﬁ other end of the hose 132 to a manifold

adjusting unit 13

139. The

Has a valve 140 and a
mani fold 139 connunlcates mnth the tenperature adjugt* ET HASnQEﬂNIt 133
via the valve 140 for returning the é§ grper atjur e aBERIACEDg watfr to

t he tenperature adjust- ing unit 13

t enper at ur e

_ _ Mor eover, part of tne
adjusting water in the manifold 139 I s exhausted

through the drain 142. 25 The tenperature adjusting unit 133

i ncl udes four

of thki gUubgtedpel yasypt Epcarry+out porquiot sheplff rsytst em

conprises the first nozzle 86a, |iquid resist supply

- 21 -

10

15

20

- 25

liged p24cesd 1AGtasnd heata eattanggorti®n Hfe thebe 136
casing; and

the second spin chuck is located directly in front
of the substrate carry-in/carry-out port of the second
liquid process unit and at a cenier portion of the
casing.

14. The apparatus according to claim 6, further
comprising a third liquid process unit stacked on the
first liquid process unit, and a fourth liquid process
unit stacked on the second liquid process unit, and
wherein the third and fourth liquid process units are
arranged, on a horizontal plane, adjacent to each other
and symmetrical with respect to the arm holder.

15. The apparatus according to claim 6, wherein
there is no partition between the first and second
ligquid process units, and the first and second nozzle
operating mechanisms are contained in the single casing
and have a common guide rail.

16. The apparatus according to claim 6, wherein
the first and second nozzle sections each have a
plurality of nozzles for discharging different kinds of
liquid resists.

17. The apparatus according to claim 6, wherein
the substrate to be treated is a semiconducfor wafer,

and the treatment liquid is a liquid resist to be

coated on the semiconductor wafer.
This Sheet Has Been, Replaced
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is | ocated downstr eam-of—the—Heat—exchanger 135, and inserted in the
hose 131. The tube 13 cat ed | upstream of the heat exchanger 135
comuni cates with a amﬂ“ %Hml ng one of four resist liquid supply
units (not s in different kinds of liquid

resists. Referring then to FIG 8, the first nozzle stand-

by section 90 will be described. 10 The first nozzle stand-by
section 90 includes a vessel 90a Mhlé% has a sol vent bath 90b

| ocat ed at vertically mddl e portion thereof and contai ning

an organi c solvent. An upper portion 99a of the vessel 90a is
filled with vapor of 18e sTheespp&catus ldccordiin red cilaimhe ,baghbreibhour
openings 90c are formed in t he upper surface of the vessel 90a. The
di schar ge therssbotrabte oz asrdficed iB6G aemicoadotedri wafbe ,f our
openi ngs 90c, respectively, such that the discharge ports are
exposed to the sohnéntheapoeatmentelippet iPG devejoperofio2Odeselapihg
prevent the liquid resist from solidifying or degrading at the

di scharge ports. a resist coateg @perhesaviddmesivcdoresraifert.he sol vent bath

90b such t hat the upper portion 90a of the vessel 90
5 19 substrate treatment apparatus, substantially

as hereinbefore described with reference to FIGS. 2 to

11 of the accompanying drawings.

This Sheet Has Been Replaced
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cofmuni cates with a | ower portion 90b of it. The 25 opening 90d i s
| ocated just bel ow t he openi ngs 90c t hr oughy i eJht-u nozz| es 86a -
86d are inserted. Liquid drips drlpplng fr07 Tal A

in the

state reach the | ower portion 90e through the NASED|

exhausted therefromthrough a drain As is shown in
FIG 9, wafer WL and W2 respec- "5 tlvel placed in the resist coating
units (COr1, COT2) of the first and second process unit groups
Gerr] and Gerr] are rotated clockwi se. Side rinse nozzles 124A and

124B respectively provided in tﬁ%s%hAﬁ& 6@dTﬁ909@§CLOSURE [BBg St poating
units (COT1, COTI2) are arranged such hat a rinse I's discharged to

edge areas of the wafers d@sm@m/\&nmmqr dapgranysh the rotation
of the wafers. To this end, t he di scharge ports ‘of the side rinse

A substrate treatment apparatus comprises an arm

holder for substantially hori;ontally holding each of

5 substrates, a substrate transfer mechanism, having a
vertical shaft, for moving the arm holder along the
vertical shaft, swinging the arm holder about the
vertical shaft, and horizontally advancing and retreat-
ing the arm holder, é first liquid process unit

10 including a casing, a substrate carry-in/carry-out port
formed in the casing and permitting a first substrate
to be carried therethrough together with the arm holder,
and a plurality of treatment members contained in the
casing for treating the first substrate with a liquid,

15 and a second liquid process unit located adjacent to
the first liquid process unit, and including the casing,
a substrate carry-in/carry-out port formed in the
casing and permitting a first substrate to be carried
therethrough together with the arm holder, and a

20 plurality of treatment members contained in the casing
for treating the second substrate with a liquid. Each
of the treatment members of the first liquid process
unit and a corresponding one of the treatment members
of the second liquid process unit are arranged symmet-

25 rical on a horizontal plane wifh respeét to the arm

holder.

“THIS SHEET HAS BEEN
REPLACE_D




nozzl es 124A and 124B face opposite directions. As a result, the

side rinse nozzles 124 are arranged point 15 symmetrical, whereas al
the other elenents of the first and second units (COI1, COT2) are
arranged symmetrical with respect to the |ine CL1.

Since as descri bed above, alnost all el enents of the first and
second units (COT1, COT2) are arranged 1/40 symmetrical with respect to
the line CL1, the access angle a and the transfer stroke S of the
arm hol der 48 can be set identical when the holder transfers a

waf er to the first unit (COIl) and to the second unit (COT2),

as is showmn in FIG 6. This neans that the wafer 25 transfer unit 46
can access each unit under the sane iti d hence

that the nmain arm necha- ni s
har dwar e and 102
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sof t war e. Mor eover, since in the above-described apparatus,
the wafers WL and W2 are rotated in the sane direction and the side
rinse nozzles 124A and 124B are nmade to 5 face opposite directions,
the rinse is discharged in : the sane direction between the wafers W
and W2 in the adjacent units (COrl, COT2). Therefore, even

when rinse treatnent errors occur in tHy18dj acent units (COrI1,
COr2), they occur in the sane direction 10 and hence can be dealt with
easily. The apparatus may be nodified as shown in FIG 10
such that the first resist coating unit (COT1l) is stacked on the
third resist coating unit (COT3) in the first process unit group
Gl, and the second resist 15 coating unit (COT2) is stacked on the
fourth resist coating unit (COT4) in the second process unit group

Gerr]. In this case, the first resist coating unit ( ) and
t he second resi st =Re—tHH I rical,

S
i P TO§T3)  20——==-.and the fﬁurbﬁ resi st

while the third reg
coating unit (COT4 | trical. rﬁgPresist
coating units (COT FBhglhg Yhemin a e above can
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i ncrease the t hroughput of the resist coating process. In
addition, the apparatus may be nodified 25 as shown in FIG 11 such
that a single side rinse section (124, 126) is comonly used in the
adj acent first and second units (COrl1, COT2). More specifically,

- 24 - the units (COTI1, COT%Q ﬁre contained in a single

casing 101A with no partition, and a si é e nozzle st and- by section
126 is provided between the first and second cups CP. In the nozzle
stand-by section 126, 5 the commonly used side rinse nozzle 124 is
made to stand by. Further, the first and second nozzle

operating nechanisns 80 and 110 commonly use a single gui de rai

94A. This structure can reduce the space for the process section 11
and hence the size of the 10 appar at us.

10 i i2

t
Tr..
3

I!
l DEV/{ DEV?2 “
| CP CP
‘ ‘\-)’--—“\ I;A__-\‘
( 3 ( N
I B B CR
CR —{—
N A 5 mmmo O )
20 [E=2 =
=:== COTH COT2 =
= cP cP =
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i an
Y

FIG.3



The invention is not linmted to the resist coating unit (COT), but

al so applicable to the devel opi ng unit (DEV). Furthernore, the
substrate to be treated is not limted to the above-descri bed
sem conductor 15 waf er, but may be ot her kinds of substrates such as an
LCD substrate, a glass substrate, a CD substrate, a phot omask, a
printed substrate, a ceramc substrate,4/10 et c.
Addi ti onal advantages and nodifications will 20 readily occur to those
skilled in the art. Therefore, the invention in its broader
aspects is not limted to the specific details and representative
enbodi nent s shown and descri bed herein. Accordingly, various
nodi fications may be nmade w thout departing fromthe 25 spirit or
scope of the general inventive concept as defined by the appended
clainms and their equivalent.
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CLAI VB 1. A substrate treatnent apparatus conpri sing:

an arm hol der for substantially horizontally hol di ng each of
substrates to be treated; 5 a substrate transfer mechani sm
having a verti cal shaft, for noving the arm hol der al ong the
verti cal shaft, swi nging the arg)%?lder about the vertical shaft,
and horizontally advancing and retreati d he arm hol der;

a controller for controlling the operation of the substrate transfer
mechani sm 10 a first liquid process unit including a casing, a
substrate carry-in/carry-out port fornmed in the casing and
permtting a first substrate to be carried t her et hr ough t oget her
with the arm hol der, and a plurality of treatnent nmenbers contained
in the casing 15 for treating the first substrate with a liquid; and
a second liquid process unit |ocated adjacent to the first liquid
process unit, and including the casing, a substrate
carry-in/carry-out port fornmed in the casing and permitting a
second substrate to be carried 20 t her et hrough together with the arm

hol der, and a plurality of treatnment nenbers contained in the
casi ng
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for treating the second substrate with a |iquid; wherei n each
of the treatnent nenbers of the first | iquid process unit and a
correspondi ng one of the 25 treatment nenbers of the second |iquid
process unit are arranged symmetrical on a horizontal plane with
respect to the arm hol der. 2. The
apparatus according to claim1, whereing/10 the treat nent nenbers
of the first liquid process unit include a first spin chuck and a
first side rinse nozzle;, 5 the treatment nenbers of the
second |iquid process unit include a second spin chuck and a second
si de rinse nozzle, discharge ports of the first and second

side rinse nozzles facing opposite directions; and arinseis

applied to an edge portion of a first 10 substrate by the first side
rinse nozzle while the
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first substrate is rotated by the first spin chuck in a di rection,
and a rinse is applied to an edge portion of a second substrate by
t he second side rinse nozzle whil e the second substrate is rotated
by the second 15 spin chuck in the same direction as that of the first
substrate. 3. The apparatus according to claim1, further
conprising a side rinse nozzle comonl yf/d8ed by the first and
second liquid process units. 20 4. The apparatus according to
claim3, further conprising first and second spin chucks contai ned
in the single casing without a partition between the first

and second liquid process units, and a nozzl e stand- by section
situated between the first and second spin 25 chucks and permitting

t he common side rinse nozzle to stand by therein. 5.
The apparatus according to claim1l1, further
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corfpri*sfng a third liquid process unit stacked on the first liquid
process unit, and a fourth liquid process unit stacked on the
'second |iquid process unit, and wherein the third and fourth liquid
process units are 5 arranged, on a horizontal plane, adjacent to each
ot her and symretrical with respect to the arm hol der.

6. A substrate treatnent apparatus com@/i18i ng: an arm hol der
for substantially horizontally hol di ng each of substrates to be
treated; 10 a substrate transfer mechanism having a vertica
shaft, for noving the arm hol der along the verti cal shaft, sw nging
the arm hol der about the vertical shaft, and horizontally advanci ng
and retreating the arm hol der; 15 a first liquid process
uni t including a casing, and a substrate carry-in/carry-out port

formed in the casi ng ; itting a first substrate to be carried
t heret hrough together with the arm hgl der; a first spin chuck
included in the first ”(gédi:sz_L+ process unit for rotating the first

—
..
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fefr& From the arm hol der; a first cup surrounding the first

spi n chuck; a novable first nozzle section included in the
first_liquid process unit for applying a treatnment 25 liquid to the
first substrate on the first spin chuck to treat it; a
first nozzle stand-by section in which the first
- 28 - nozzl e section stands $H0when it is not used;
a first nozzl e operating nechani smfor noving the first nozzle
section between the first nozzle stand-by section and the first
spin chuck; 5 a second liquid process unit |ocated adjacent to
the first liquid process unit and symetrical in a hori zontal pl ane
with respect to the arm hol der, andGi i nc62di ng a casing and a
substrate carry-in/car C@Tdut /’ CoT2
. _CL4
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port *fofmed in the casing and pernmitting a first 10 substrate to be

carried therethrough together with the ar m hol der; a
second spin chuck included in the second liquid process unit for
rotating the substrate transferred fromthe arm hol der; 15
a second cup surroundi ng the second spin chuck; a novabl e
second nozzl e section included in the second |iquid process unit
for applying a treatnent | i qui dj0/40t he substrate on the second spin
chuck to treat it; 20 a second nozzl e stand-by section in
whi ch the second nozzl e section stands by when it is not used,;
and a second nozzl e operating nechanismfor noving the
second nozzl e section between the second nozzle stand- 25 by section
and the second spin chuck; wherein the first spin chuck, the
first cup, the fi rsle.uéi\aqw{i\c\r‘.\ <thexhiegihegyl e stand- by
sect i on JCOT2 86C__ 864 \
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and the first nozzle operating mechani sm and t he second spin

chuck, the second cup, the second nozzle~~ '" " section, the second-nezzle
st and- by section and the second nozzle operating nechani sm are
ar r angyegemy et -SEARCH REPORB pnplicaton M¥d. 9MM4AA-60i th respect to the arm

_gff*spectlvely 7. The apparatus according to claim®é,
wheré the first liquid prpcess unit has a first side rinse

nozlzli;grd]hgﬁegglgq-ﬂgw d process unit has a second 10 side rinse

nozzle; Lrst

dlscharge ports which face opposite directions; arinse is applied

to an TE GREATMENT APP substrate by the first side rinse

nozzle while . the first substrate is rotated by the first spin chuck
15 A Butitriel te&ktrherit; appRRnd édrﬁ’ eé 8n apA| liokdkr {(98)afor elistantially horizontailpn of
a second cﬁd&béatcﬁa&fesugéf A&e ass%BQ e Sadlffef MasRanism (46), RAH & vehidae skdpe fepcond
Zgbﬂ]r %oeﬂ?rlgt ne Ot 53(4§) fong the vertiat ik, %%r{élrf:ghﬁi‘é KirdaThdidke (§§F§b&lft getion

vemcal s aﬁ and horizontally advancing and retreating the arm holder (48), a first liquid

process unit (COT 1) including a casing, a substrate carry-in/carry-out port formed in the

casing and permitting a first substrate to be carried therethrough together with the arm holder

(48), and a plurality of treatment members contained in the casing for treating the first

substrate with a liquid, and a second liquid process unit (COT 2) located adjacent to the first

liquid process unit {(COT 1), and including the casing, a substrate- carry-m/carry-out port

formed in the casing and permitting a first substrate to be carried therethrough together with

the arm holder (48), and a plurality of treatment members contained in the casing for treating

the second substrate with a liquid. Each of the treatment members of the first liquid process

unit (COT 1) and a corresponding one of the treatment members of the second liquid unit

(COT 2) are arranged symmetrical on a horizontal plane with respect to the arm holder (48).

Figure 6. -
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_Jgrég‘SUbstréte. 20 8. The apparatus accor
further " conprising a third nozzl e stand- by sectﬁ%ﬂj&ﬁgkﬁ%q»ﬁﬁﬁa

first side rinse nozzle stands by, and a fourth nozzl g stand-
section in which the second side rinse nozzle stlaridb ABR 7ohe h rd
and fourth nozzle stand-by 25 sectionsybeing arranded symetricaj |{n a
hori zont al pl ane with respect to the arm hol dey. .1 The

apparatus according to claim@8, wherein

- 30 -

the third nozzle stand-by section is located ILn

the vicinity of mtehe.ambmt 2at endasoftivaieaifoy- cohtpolliing the opbrabgohi rst

i quid process
of the casing;
| ocated in

unit and also in the vicinity of one of side walls
afd th® mechanism 2@ sttt benoadeecemphdebyedectvhdahi s
the vicinity of the substrate carry-in/carry-out port
results in a high cost.
BRIEF SUMMARY OF THE INVENTION
It is the object of the invention to provide a
substrate treatment épparatus which has a cheap and

simple main arm mechanism and software for controlling
it.

According to a first aspect of the invention,

there is provided a substrate treatment apparatus
comprising:

an arm holder for substantially horizontally
holding each of substrates to be treated;

' a substrate transfer mechanism, having a vertical
shaft, for moving the arm holder along the vertical
shaft, swinging the arm holder about the vertical shaft,
and horizontally advancing and retreating the arm

holder;

a controller for controlling the operatxon of the substrate transfer mechanism;

a first liquid process unit 1nc1ud1ng a casing, a
substrate carry—ln/carry—out port formed 1n'the
casing and permitting a first substrate to be carried
therethrough together'with the arm holder, and a
plurality of treatment members contained in the casing
for treating the first substrate with a liquid; and

a second liqﬁid process unit located adjacent to.

the first liguid process unit, and including the casing,



of, the sécond liquid process unit and also in the \F]ELEL@PF%\?E%? %"LEE"
ot her of the si‘de walls. 10. The apparatus acg¢ondi n t%aclain
8, wherein 10 the first spin chuck is |ocated between t e 10 AAR A8
third nozzl e stand-by sections, and the second spin chuck is

| ocat ed between the second and fourth nozzle stand- by secti ons.

11. The apparatus according to claim6, further 15 conprising a side—
rinse nozzl e commmubstuaaed byripein/carry-oltrpsdriantbraedodn theui d process
units. 12. The apparatus according to claim@8, wherein

the first nozzl eastiagdaby pemtittringsal seadredl sabsarate to bedicstrabed fromthe
e ey AR BEES) i, i SO L, P
e second_n0c7 g Sty Y roEeLh el 8Lk finaa, sn s ARG LT
ligl tTﬁgdalpBaﬁ gfufgrglgc@gtr%flﬁg Jtc(g)écls%?onr%dg%ﬁsgrﬂéfﬁfwim & l@&uﬂ@% lhz first spin
chuck is located dirgiereihNnehEBNéf the treatment members of the first

liguid process unit and a corresponding one of the

treatment members of the second liquid process unit are

arranged symmetrical on a horizontal plane with respect

to the arm holder.

According to a second aspect of the invention,
there is provided a substrate treatment apparatus
comprising: an arm ﬁolder for substantially horizon-
tally holding each of substrates to be treated; a
substrate transfer mechanism, having a veriical shaft,
for moving the arm holder along the ve;tical shaft,
swinging the arm holder about the vertical shaft, and
horizontally advancing and retreating the arm holder; a
first ligquid process unit including a casing, and a
substrate carry-in/carry-out port formed in the
casing and permitting a first substrate to be cgrried
therethrough togetﬁer with the arm holder; a first spin
chuck included in the first liquid process unit for
rotating the fixrst substrate transferred from the arm
holder; a first cup surrounding the first spin chuck; a
movable first nozzle section included in the first
liquid process unit for applying a treétment liquid to
the first substrate on the first spin chuck to trgat
it; a first nozzle stand-by section in which the first

nozzle section stands by when it is not used; a first



+31- | of the substrate carry-in/carry-out port of the first

| i qui d process ‘unit—and at a center—portion of the

thg secgnd spin chuck is located directly in flront d5 RE@%&H&?@@%’?& e
carry-in/carry-outtf i 4 ddlond i qui d prodess unit an a
centgr portlo% of Hmm"mr""ﬂ[mﬂ Eg. = 23 =714 Thd ddpakRR dg)1
according to claim®, Furfthér ° conprising a thifd|lLiquid procesk
unit stacked on the 10 first liquid process unit, tand a fourth liqu|d
process unit stacked on the secondrhtdgi d procéss unit. and
wherein the third and fourth liquid process units are arranged, on
a horizontal plane, adijacknsubsteats tibatment appadftus 88ﬁ%£i§fﬁ with
respect to the arm holder. 15 15. The apparatus according to
claim®6, wherein an armeheldernﬁopasﬁbbtéﬂtb&lM?eNOfigbﬁtéﬁiyand second
liquid process units, and the first and second nozz

holdlng each of substrates to be treated;

5 a substrate transfer mechanism, having a vertical
shaft, for moving the arm holder along the vertical
shaft, swinging the arm holder about the vertical shaft,
and horizontally advancing and retreating the arm

holder;

a controller for controlling the operatlon of the substrate transfer mechanism;

2

10 a first liquid process unit lncludlng a casing, a
substrate carry-in/carry-out port formed in the
casing and permitting a first substrate to be carried
therethrough together with the arm holder, and a
plurality of treatment members containe@ in the casing
15 for treating the first substrate with a liquid; and
a second liquid process unit located adjacent to.
the first liquid process unit, and including the casing,
a substrate carry-in/carry-out port formed in the
casing and permitting a second substrate to be carriéd
20 therethrough together with the arm holder, and a
plurality of treatment members contalned in the casing
for treating the second substrate w1th a liquid;
wherein each of the treatment members of the first
liquid process unit and a corresponding one of the
25 treatment members of the second liquid process unit are
arranged symmetrical on a horizontal plane with respect

to the arm holder.



eperating nechanksﬁs—aFe—eeﬁ%arﬁed In a single casing TaVE—2
dﬁﬁamcfi&“ &

common guide rail. . The apparatus accor T
wherein - Izlmﬂls |I|[HIIUH i”ﬂtacond nozzl e sections egchfhave a

plurality of no ging different kinds of 10 AFRiggid

resi sts. "The apparatus accogglng to clginh 6, wherein 25
the substrate to be treated is a sem conducfor Wafer, and the
treatnment liquidis aliquid resist to be coat gd on the

sem conduct or wafer. 18. The apparatus according to claim

6, wherein the SH?SEBQtEuBQtPStet E8gk cBreglbeengdyetobr\Wehaer ¢i2g¢ the

dih
treatnent liquid Is a devel oper for geve?opln a resist coated on the

sem conduct or Waiﬁﬁuld proces$9unifhgnadpPaer at 8enee£0pgBliohOo€! 8ha 6.
wherein the first and second cups are located in the casing of the first

liquid process upakingy andthe casing of the second |iquid process unit,
respectively, such that the first and second cups are arranged cl osed to

each ot her. the second spin chuck is located directly in front

5 of the substrate carry-in/carry-out port of the second
liquid process unit and at a center portion of the
casing.

14. The apparatus according to claim 6, further
comprising a third liquid process unit stacked on the

10 first liquid process unit, and a fourth liquid process
unit stacked on the second liquid process unit, and
wherein the third and fourth liquid process units are
arranged, on a horizontal.plahe, adjacent to each other
and symmetrical with respect to the arm holder.

15 15. The apparatus according to claim 6, wherein
there is no partition between the first and second
liquid process units, and the first and second nozzle
operating mechanisms are contained in a single casing
and have a common guide rail.

20 16, The apparatus according to claim 6, wherein
the first and second nozzle éections each have a
plurality of nozzles for discharging different kinds of
liquid resists.

17. The apparatus according to claim 6, wherein

25 the substrate to be treated is a semiconducfor wafer,

and the treatment liquid is a liquid resist to be

coated on the semiconductor wafer.



A

18.  The apparatus according to claim 6, wherein the substrate to be
treated is a semiconductor wafer, and the treatment liquid is a developer for
developing a resist coated on the semiconductor wafer.

5 19.  The apparatus according to claim 6, wherein the first and second
cdps are located in the (_:asing of the first liquid process unit and in the casing of
the second liquid process unit, respectively, such that the first and second cups

are arranged closed to each other.
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