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(57) ABSTRACT 

The present invention is an apparatus for performing heat 
and cooling treatments for a substrate includes: a heating 
table for mounting the substrate thereon to perform the heat 
treatment for the substrate; a cooling table for mounting the 
substrate thereon to perform the cooling treatment for the 
substrate; a waiting table for allowing the substrate to wait; 
a carrying mechanism for carrying the substrate between the 
heating table, the cooling table, and the waiting table; and 
air?ow formation means for forming air?ow in a space in 
which the heating table, the cooling table, and the waiting 
table are arranged. Since the substrate is mounted on the 

(21) Appl' NO': 09/729’714 cooling table during the cooling treatment, the cooling 
(22) Filed, Dec 6 2000 treatment can be performed for the entire substrate uni 

' l ’ formly. Thus, the apparatus, in which precise cooling treat 

(30) Foreign Application Priority Data ment is performed without delay, is excellent in time man 
agement on the heat and cooling treatments. Therefore, it is 

Dec. 9, 1999 (JP) ..................................... .. JP11-350156 possible to make iii-plane temperature distribution of the 
substrate uniform and to make the cooling effects on sub 

Publication Classi?cation strates the same even when the cooling treatment are per 
formed for a plurality of substrates. Further, the apparatus 
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HEAT AND COOLING TREATMENT APPARATUS 
AND SUBSTRATE PROCESSING SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a heat and cooling 
treatment apparatus and a substrate processing system. 

[0003] 2. Description of the Related Art 

[0004] In the semiconductor device fabrication processes, 
a photolithography process is performed for a front face of 
a substrate, for example, a semiconductor Wafer (hereinafter, 
referred to as “Wafer”) and the like. In this photolithography 
process, a series of treatments is performed, in Which a 
predetermined pattern is exposed after a resist solution is 
applied to the front face of the Wafer, and thereafter devel 
oping treatment is performed. 

[0005] In the coating and developing treatments, after the 
resist coating, exposure, developing treatments as above, 
treatments of heating the Wafer are performed as required, 
and thereafter treatments of cooling the Wafer Which has 
increased in temperature are performed. Further, the coating 
and developing system for performing the coating and 
developing treatments is provided With various kinds of 
treatment units for performing these treatments individually, 
and the Wafer is carried into/out of each unit by a main 
carrier unit having an arm and the like. 

[0006] The heat treatment is usually performed in a heat 
treatment unit. As shown in FIG. 6, a heat treatment unit 100 
is provided With a heating table 101 and a cooling arm 102. 
The heating table 101 mounts the Wafer W thereon by means 
of support pins 103, 103, and 103 Which are provided on the 
top face of the heating table 101, and performs heat treat 
ment for the Wafer W by heat generated by a heater 104 
embedded in the heating table 101. On the other hand, the 
cooling arm 102 forms a substantially square ?at plate shape 
and is con?gured to be movable forWard and backWard With 
respect to the heating table 101 by means of a drive 
mechanism not shoWn and to receive the Wafer W Which has 
been subjected to the heat treatment from the heating table 
101. When receiving the Wafer, the cooling arm 102 does not 
contact the support pins 103 by virtue of slits 105, 105, and 
106 Which are formed in the cooling arm 102. Furthermore, 
a circulation passage 107 is formed inside the cooling arm 
102. The circulation passage 107 is connected to a constant 
temperature Water supply source (not shoWn) to circulate a 
constant temperature Water With a temperature of, for 
example, 23° C. Therefore, the cooling arm 102 alloWs the 
Wafer W to Wait Which has been subjected to the heat 
treatment until it is carried out of the unit to perform simple 
pre-cooling treatment, thereby causing the Wafer W to 
decrease in temperature to some extent. 

[0007] In the cooling treatment unit, a cooling table is 
provided. The cooling table mounts thereon the Wafer W 
Which has been subjected to the pre-cooling treatment, 
performs precise cooling treatment by a Peltier element 
embedded in the cooling table to thereby bring the Wafer to 
a predetermined temperature (for example, 23° C.). 

SUMMARY OF THE INVENTION 

[0008] HoWever, in the conventional heat treatment unit 
100, When the Wafer W is mounted on the cooling arm 102, 
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portions of the rear face of the Wafer corresponding to the 
slits 105, 105, and 106 are not in contact With the cooling 
arm 102. Therefore, the non-contact portions of the rear face 
of the Wafer and portions of the front face of the Wafer 
opposing to the portions of the rear face of the Wafer are 
often loW in temperature reduction as compared With other 
portions of the front and rear faces of the Wafer. Further, 
When the cooling arm 102 is not large enough to mount the 
Wafer W thereon, there exist portions Which lie off the 
cooling arm 102, and the lying-off portions of the front and 
rear faces of the Wafer are also loW in temperature reduction. 
Moreover, it happens that the timing of carrying the Wafer W 
out of the heat treatment unit 100 is delayed, prolonging the 
Waiting period of the Wafer in the cooling arm 102. For this 
reason, there are some cases Where cooling effects on the 
Wafers W by the cooling arm 102 are different. Also ununi 
formity in in-plane temperature distribution and unevenness 
in cooling effect, Which are almost negligible before, have 
room for improvement in order to realiZe more precise 
fabrication technology in response to progression of micro 
machining technology. 

[0009] When the chemically ampli?ed resist is used, in 
post-exposure bake (PEB) Which is heat treatment after 
exposure, it is necessary to promptly shift the Wafer W, after 
the pre-cooling treatment similarly by the cooling arm 102, 
to precise cooling treatment to prevent deformation and 
deterioration in reproduction of a pattern due to ampli?ca 
tion reaction of acid. HoWever, since conventionally the heat 
treatment unit 100 and the cooling treatment unit are pro 
vided separately, it takes time to carry the Wafer W out of the 
heat treatment unit 100 into the cooling treatment unit. In 
these days When patterns become minuter, the moving 
period of the Wafer W betWeen the units, Which has been 
insigni?cant conventionally, is susceptible to causing defor 
mation and deterioration in reproduction of the patterns, and 
therefore there is room for improvement also on the point of 
the moving period of the Wafer W. 

[0010] The present invention is made in the above vieW 
points, and its object is to provide neW treatment apparatus 
and substrate processing system capable of making in-plane 
temperature distribution of a substrate and cooling effects 
uniform and shifting to precise cooling treatment more 
promptly than before. 

[0011] The present invention is an apparatus for perform 
ing heat and cooling treatments for a substrate includes a 
heating table for mounting the substrate thereon to perform 
the heat treatment for the substrate, a cooling table for 
mounting the substrate thereon to perform the cooling 
treatment for the substrate, a Waiting table for alloWing the 
substrate to Wait, a carrying mechanism for carrying the 
substrate betWeen the heating table, the cooling table, and 
the Waiting table, and air?oW formation means for forming 
air?oW in a space in Which the heating table, the cooling 
table, and the Waiting table are arranged. 

[0012] In the heat and cooling treatment apparatus of the 
present invention, the cooling table has a cooling adjusting 
element, for example, a Peltier element or the like inside 
thereof so as to perform the precise cooling treatment by 
cooling operation of this cooling adjusting element. The heat 
and cooling treatment apparatus as above carries the sub 
strate to the heating table and the cooling table in sequence 
by means of the carrying mechanism to perform heat and 
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cooling treatments successively. Since the substrate is 
mounted on the cooling table during the cooling treatment, 
the cooling treatment can be performed for the entire sub 
strate uniformly. Thus, the apparatus, in Which the precise 
cooling treatment is performed Without delay, is excellent in 
time management on the heat and cooling treatments. There 
fore, it is possible to make in-plane temperature distribution 
of the substrate uniform and to make the cooling effects on 
substrates the same even When the cooling treatment is 
performed for a plurality of substrates. Further, the apparatus 
can conduct the shift to the precise cooling treatment more 
promptly than before, thereby preventing deformation and 
deterioration in reproduction of a pattern. Consequently, 
yields can be improved. 

[0013] Moreover, a substrate Which is an object to be 
processed next is alloWed to Wait on the Waiting table in 
advance and substrates are carried to the heating table and 
the cooling table one after another, Whereby heat and cooling 
treatments can be performed for a plurality of substrates 
successively. Therefore, throughput can be improved. 

[0014] It is preferable that a heat treatment case for 
housing the heating table is provided in the heat and cooling 
treatment apparatus of the present invention. Further, it is 
preferable that a cooling treatment case for housing the 
cooling table is provided. In that case, the heat treatment 
case can prevent the thermal in?uence by the heating table 
to diffuse thereabout, and the cooling treatment case can 
intercept the thermal in?uence by the heating table exerting 
on the cooling table. Accordingly, the heating table and the 
cooling table can carry out intended treatments even if they 
are arranged in the same apparatus. 

[0015] Further, it is more preferable that a heat insulation 
material for intercepting radiation heat of the heating table 
is provided. 

[0016] Furthermore, it is preferable that the air?oW for 
mation means comprises an exhaust port formed on the 
heating table side, and an exhaust mechanism for exhausting 
through the exhaust port an atmosphere in a space in Which 
the heating table, the cooling table, and the Waiting table are 
arranged. In the case Where the exhaust mechanism is, for 
example, an exhaust fan, operation of the exhaust fan can 
form air?oW Which ?oWs from the cooling table side to the 
heating table side in the space. The air?oW as above can 
prevent a hot atmosphere produced by the heating table from 
?oWing to the cooling table side. Further, since the air?oW 
?oWs from the cooling table side to the heating table side, it 
comes to contain a cool air, thereby instantly cooling the 
substrate Which has been subjected to the heat treatment 
While carrying the substrate from the heating table to the 
cooling table. 

[0017] Moreover, the present invention is a system for 
processing a substrate includes the heat and cooling treat 
ment apparatus as above, and a solution treatment apparatus 
for supplying a treatment solution to the substrate to perform 
a predetermined treatment for the substrate, the cooling table 
being disposed on the solution treatment apparatus side, in 
the heat and cooling treatment apparatus. 

[0018] In the substrate processing system, the cooling 
table is disposed on the side of the solution treatment 
apparatus, in the heat and cooling treatment apparatus. 
Therefore, the cooling table is interposed betWeen the solu 
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tion treatment apparatus and the heating table, With the result 
that the thermal in?uence by the heating table does not exert 
on the solution treatment apparatus. As a result, a predeter 
mined solution treatment can be preferably performed for 
the substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The above and other features of the invention and 
the concomitant advantages Will be better understood and 
appreciated by persons skilled in the ?eld to Which the 
invention pertains in vieW of the folloWing description given 
in conjunction With the accompanying draWings Which 
illustrate preferred embodiments. In the draWings: 

[0020] FIG. 1 is a plan vieW of a coating and developing 
system including a heat and cooling treatment unit according 
to an embodiment of the present invention; 

[0021] FIG. 2 is a front vieW of the coating and develop 
ing system according to the embodiment of the present 
invention; 
[0022] FIG. 3 is a rear vieW of the coating and developing 
system according to the embodiment of the present inven 
tion; 
[0023] FIG. 4 is a plan vieW schematically shoWing the 
internal structure of the heat and cooling treatment unit 
according to the embodiment of the present invention; 

[0024] FIG. 5 is a sectional vieW schematically shoWing 
the internal structure of the heat and cooling treatment unit 
according to the embodiment of the present invention; and 

[0025] FIG. 6 is a plan vieW schematically shoWing the 
internal structure of a conventional heat and cooling treat 
ment unit. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0026] Hereinafter, a preferred embodiment of the present 
invention Will be explained With reference to the draWings. 
FIG. 1 to FIG. 3 shoW the external appearance of a coating 
and developing system including a heat and cooling treat 
ment unit according to this embodiment, FIG. 1, FIG. 2, and 
FIG. 3 shoW appearances of the plane, front, and back 
respectively. 
[0027] The coating and developing system 1 has a con 
?guration, as shoWn in FIG. 1, in Which a cassette station 2 
for carrying a cassette C housing, for example, 25 Wafers W 
from/to the outside into/out of the coating and developing 
system 1 and carrying the Wafer W into/out of the cassette 
C, a processing station 3 in Which various kinds of process 
ing and treatment units each for performing predetermined 
processing or treatment for the Wafers W one by one are 
arranged, and an interface section 4 for receiving and 
delivering the Wafer W betWeen the processing station 3 and 
an aligner (not shoWn), are integrally connected. 

[0028] In the cassette station 2, a plurality of cassettes C 
can be mounted at predetermined positions on a cassette 
mounting table 5 Which is a mounting portion in a line in an 
X-direction (a vertical direction in FIG. 1). A Wafer carrier 
7 transportable in the direction of arrangement of the cas 
settes (the X-direction) and in the direction of arrangement 
of the Wafers W housed in the cassette C (a Z-direction; a 
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vertical direction) is provided to be movable along a carrier 
guide 8 so as to selectively get access to each cassette C. 

[0029] The Wafer carrier 7 is con?gured to get access also 
to an alignment unit 32 and an extension unit 33 included in 
a third processing unit group G3 on the processing station 3 
side as described later. 

[0030] In the processing station 3, a main carrier unit 13 
is provided at the central portion thereof, and various kinds 
of processing and treatment units are multi-tiered around the 
main carrier unit 13 to form processing unit groups. In the 
coating and developing system 1, four processing unit 
groups G1, G2, G3, and G4 are arranged, the ?rst and second 
processing unit groups G1 and G2 are disposed on the front 
side of the coating and developing system 1, the third 
processing unit group G3 is disposed adj acent to the cassette 
station 2, and the fourth processing unit group G4 is disposed 
adjacent to the interface section 4. Further, a ?fth processing 
unit group G5 shoWn by a broken line can be additionally 
disposed on the rear side as an option. 

[0031] In the ?rst processing unit group G1, as shoWn in 
FIG. 2, tWo kinds of spinner-type solution treatment units, 
for example, a resist coating unit 15 for supplying a resist 
solution to the Wafer W to thereby treat it and a developing 
unit 16 for supplying a developing solution to the Wafer W 
to thereby treat it are tWo-tiered from the bottom in order. 
Similarly in the second processing unit group G2, a resist 
coating unit 17 and a developing unit 18 are tWo-tiered from 
the bottom in order. 

[0032] In the third processing unit group G3, for example, 
as shoWn in FIG. 3, a cooling unit 30 for performing cooling 
treatment for the Wafer W, an adhesion unit 31 for enhancing 
?xedness betWeen a resist solution and the Wafer W, the 
alignment unit 32 for aligning the Wafer W, the extension 
unit 33 for alloWing the Wafer to Wait therein, heat and 
cooling treatment units 34, 35, 36, and 37 according to the 
embodiment of the present invention, and the like are, for 
example, eight-tiered from the bottom in order. 

[0033] In the fourth processing unit group G4, for 
example, a cooling unit 40, an extension and cooling unit 41 
for alloWing the Wafer W mounted thereon to cool by itself, 
an extension unit 42, a cooling unit 43, heat and cooling 
treatment units 44, 45, 46, and 47, and the like are, for 
example, eight-tiered from the bottom in order. 

[0034] A Wafer carrier 50a is provided at the central 
portion of the interface section 4. The Wafer carrier 50a is 
con?gured to get access to the extension and cooling unit 41 
and the extension unit 42 included in the fourth processing 
unit group G4, a peripheral aligner 51a, and the aligner (not 
shoWn). 
[0035] The heat and cooling treatment units 34 to 37 and 
44 to 47 can be variously set in accordance With treatment 
purposes. For example, setting is made such that the heat and 
cooling treatment units 34 and 35 perform prebake (PRE 
BAKE), Which is heat treatment after resist coating, and 
cooling treatment after the prebake, the heat and cooling 
treatment units 44 and 45 perform post-exposure bake 
(PEB), Which is heat treatment after exposure processing, 
and cooling treatment after the post-exposure bake, and the 
heat and cooling treatment units 36, 37, 46, and 47 perform 
postbake (POBEBAKE), Which is heat treatment after 
developing treatment, and cooling treatment after the post 
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bake. All of the heat and cooling treatment units 34 to 37 and 
44 to 47 have the same structure, and thus description Will 
be presented here taking the heat and cooling treatment unit 
44 as an example for description. 

[0036] As shoWn in FIG. 4 and FIG. 5, a heating portion 
50 for performing heat treatment for the Wafer W, a cooling 
portion 51 for performing cooling treatment for the Wafer W, 
a Waiting portion 52 for alloWing the Wafer W to Wait 
therein, a unit arm 53 for carrying the Wafer W, and an 
air?oW formation means for forming air?oW A, are provided 
in a casing 44a of the heat and cooling treatment unit 44. The 
Waiting portion 52 is disposed above the cooling portion 51, 
a carry-in port 55 for carrying in the Wafer W is formed in 
a side face of the casing 44a on the forWard side (on the 
loWer side in FIG. 4) of the Waiting portion 52, and a 
carry-out port (not shoWn) for carrying out the Wafer W is 
formed in a side face of the casing 44a on the forWard side 
of the cooling portion 51. 

[0037] The heating portion 50 includes a heat treatment 
case 60. In the heat treatment case 60, a heat treatment 
chamber 61, in Which heat treatment is performed for the 
Wafer W, is formed, and a heating table 62 is installed. The 
heating table 62 is con?gured to mount the Wafer W thereon 
to perform heat treatment for the Wafer W to a predetermined 
temperature. 

[0038] The heat treatment case 60 has a heat cover 63 
located on the upper side and vertically movable and a 
heating table housing portion 64. The heat cover 63 has a 
substantially cone shape that gradually increases in height 
toWard the center thereof, and its summit portion is con 
nected With an exhaust pipe 65. Accordingly, an atmosphere 
in the heat treatment chamber 61 is uniformly exhausted 
through the exhaust pipe 65. Further, the heat cover 63 
covers the heating table 62 to prevent a hot atmosphere from 
diffusing thereabout. 

[0039] The heating table housing portion 64 has a sub 
stantially cylindrical case 66 and a support ring 67 for 
holding the heating table 62. The support ring 67 is made of 
a material having good heat insulating properties to insulate 
radiation heat produced by the heating table 62. Further, the 
support ring 67 is provided With bloW-out ports 67a, thereby 
bloWing out, for example, nitrogen gas (N2 gas) or the like 
as an inert gas into the heat treatment chamber 61. 

[0040] The heating table 62 is made, for example, circular 
in plane form. In the heating table 62, a heater 70 is 
embedded and three through holes 71 are provided. Raising 
and loWering pins 72 for supporting the rear face of the 
Wafer W are inserted in the through holes 71 respectively. 
These three raising and loWering pins 72 are vertically 
moved by means of a raising and loWering mechanism 73. 
Accordingly, the Wafer W supported by the raising and 
loWering pins 72 can be raised and loWered betWeen a 
heating position shoWn by a solid line W and a delivery 
position shoWn by a tWo-dotted chain line W‘ in the heat 
treatment chamber 61. 

[0041] The cooling portion 51 has a cooling treatment case 
80. In the cooling treatment case 80, a cooling treatment 
chamber 81, in Which cooling treatment is performed for the 
Wafer W, is formed, and a cooling table 82 is installed. The 
cooling table 82 is con?gured to mount the Wafer W thereon 
to perform cooling treatment for the Wafer W to a predeter 
mined temperature. 
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[0042] The cooling treatment case 80 has a cooling cover 
83 located on the upper side and vertically movable and a 
cooling table housing portion 84. The cooling cover 83 has 
a substantially cylindrical shape. On the other hand, the 
cooling table housing portion 84 has a case 85 and a support 
ring 86 for holding the cooling table 82. 

[0043] The cooling table 82 is made circular in plane form 
and has a diameter larger than that of the Wafer W. There 
fore, the cooling table 82 has a mounting face 82a Which can 
mount the Wafer W thereon With contacting the entire Wafer. 
Furthermore, the cooling table 82 includes a Peltier element 
87, thereby performing precise cooling treatment by cooling 
operation of the Peltier element 87. Raising and loWering 
pins 89 are inserted in three through holes 88 respectively 
and vertically moved by means of a raising and loWering 
mechanism 90. Accordingly, the Wafer W supported by the 
raising and loWering pins 89 can be raised and loWered 
betWeen a cooling position shoWn by a solid line W and a 
delivery position shoWn by a tWo-dotted chain line W‘ in the 
cooling treatment chamber 81. 

[0044] The location of the heating portion 50 is set on the 
rear face side of the coating and developing system 1 (on the 
right-hand side in FIG. 5), and that of the cooling portion 51 
is set on the front side of the coating and developing system 
1 (on the left-hand side in FIG. 5). This results in that, as 
shoWn in FIG. 4 and FIG. 5, the heating table 62 is disposed 
on the opposite side to the resist coating unit 15 and the 
developing unit 16 (the ?rst processing unit group G1), in the 
heat and cooling treatment unit 44, and the cooling table 82 
is disposed on the side of the resist coating unit 15 and the 
developing unit 16, in the heat and cooling treatment unit 44. 

[0045] The Waiting portion 52 has a Waiting table 91. The 
Waiting table 91 is installed on a plate 92 Which is ?rmly 
?xed to the casing 44a in a horiZontal position. The Waiting 
table 92 is made, for example, circular in plane form, and 
three support pins 93 are provided on the top face thereof. 
Accordingly, the Waiting table 91 is con?gured to mount the 
Wafer W thereon in a horiZontal position With the rear face 
of the Wafer W being supported by these support pins 93. 
[0046] The air?oW formation means 54 includes an 
exhaust port 95 Which is formed at an end portion of the 
bottom face of the casing 44a on the heating portion 50 side, 
and an exhaust fan 97 Which is provided on an exhaust pipe 
96 Which is connected to the exhaust port 95. The exhaust 
fan 97 is con?gured to exhaust an atmosphere in a space S 
in Which the heating table 62, the cooling table 82, and the 
Waiting table 91 are arranged, so that operation of the 
exhaust fan 97 forms the aforesaid air?oW A Which ?oWs 
from the cooling table 82 side to the heating table 62 side. 
In the heat treatment case 60, When the heat cover 63 is 
opened, the hot atmosphere produced by the heating table 62 
is immediately sucked into the exhaust port 95. MeanWhile, 
in the cooling treatment case 80, When the cooing cover 83 
is opened, a cooling air produced by the cooling table 82 
diffuses in the casing 44a. Thus, the air?oW A includes a 
cooling air capable of cooling the Wafer. 
[0047] As shoWn in FIG. 4, the unit arm 53 is movable in 
horiZontal directions (X- and Y-directions in FIG. 4), 
ascendable and descendable in a vertical direction (a Z-di 
rection in FIG. 4), and further rotatable (a 0-direction in 
FIG. 4). The unit arm 53 is con?gured to carry the Wafer W 
betWeen the heating table 62, the cooling table 82, and the 
Waiting table 91. 
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[0048] The heat and cooling treatment unit 44 according to 
this embodiment is con?gured as above, and next the 
operation and the like thereof Will be explained. First, the 
exhaust fan 97 operates to form the air?oWAin the heat and 
cooling treatment unit 44. Then, the Wafer W for Which 
exposure processing has been completed in the aligner is 
carried into the heat and cooling treatment unit 44 included 
in the fourth processing unit group G4. 

[0049] The Wafer W Which has been carried in is mounted 
on the Waiting table 91 of the Waiting portion 52. Thereafter, 
the Wafer W is carried to the heating portion 50 by the unit 
arm 53. The heat cover 63 is opened, and the Wafer W is 
mounted on the heating table 62. The Wafer W is heated to, 
for example, 200° C. on the heating table 62. Since the heat 
cover 63 is closed during the heating, the hot atmosphere in 
the heat treatment chamber 61 never diffuses into the casing 
44a. 

[0050] MeanWhile, the Waiting table 91 becomes unoccu 
pied, and thus a second Wafer W for Which exposure 
processing has been completed is carried in and mounted 
thereon. Thereafter, When a predetermined period of time 
(for example, 90 seconds) has elapsed and heat treatment has 
been completed, the heat cover 63 is opened, and the unit 
arm 53 receives the Wafer W from the heating table 62 and 
immediately carries it to the cooling table 82 of the cooling 
portion 51. In this event, since the air?oW A ?oWs from the 
cooling table 82 side to the heating table 62 side, the hot 
atmosphere produced by the heating table 62 can be pre 
vented from ?oWing to the cooling table 82 side. Thus, the 
hot atmosphere is exhausted from the exhaust port 95. 

[0051] The Wafer W mounted on the cooling table 82 is 
cooled to, for example, 23° C. (room temperature) by the 
cooling operation of the Peltier element 87. MeanWhile, the 
heating table 62 becomes unoccupied, and thus the second 
Wafer W is carried thereto to be subjected to heat treatment 
in succession. Further, the Waiting table 91 becomes unoc 
cupied, and thus a third Wafer W for Which exposure 
processing has been completed is carried in and mounted 
thereon. Thereafter When, for example, a predetermined 
period of time (for example, 60 seconds) and cooling 
treatment has been completed, the Wafer W is carried out of 
the heat and cooling treatment unit 44. On the other hand, 
When heat treatment has been completed for the second 
Wafer W on the heating table 62, the second Wafer W is 
shifted to cooling treatment and the third Wafer W is shifted 
to heat treatment respectively. Further, a fourth Wafer W is 
mounted on the Waiting table 91, and thereafter the same 
heat and cooling treatments folloW. 

[0052] By means of the above-described heat and cooling 
treatment unit 44, the Wafer W is carried to the heating table 
62 and the cooling table 82 in sequence by the unit arm 53 
to be subjected to heat and cooling treatments successively. 
Since the Wafer W is mounted on the cooling table 82 during 
cooling treatment here, cooling treatment can be performed 
for the entire Wafer uniformly. Furthermore, the heat and 
cooling treatment unit 44, in Which conventional pre-cooling 
treatment can be omitted and precise cooling treatment can 
be performed Without delay, is excellent in time manage 
ment on heat and cooling treatments. Therefore, it is possible 
to make in-plane temperature distribution of the Wafer W 
uniform, and to make the cooling effects for Wafers W the 
same even When heat and cooling treatments are performed 
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for a plurality of Wafers W. As a result, precise fabrication 
technology can be realiZed, Whereby it becomes possible to 
sufficiently cope With minuter semiconductor devices and 
high integration thereof. 

[0053] Moreover, the cover 63 is opened after the heat 
treatment to thereby expose the Wafer W in the casing 44a, 
alloWing the Wafer W to contact the air?oW A. The air?oW 
A here contains the cool air, Which has diffused from Within 
the cooling treatment chamber 81, can cool the Wafer W 
instantly. Especially When a chemically ampli?ed resist, 
Which is sensitive to temperature change, is used, it is 
necessary to decrease the temperature of the Wafer W 
promptly to a temperature at Which the ampli?cation reac 
tion of the resist does not proceed, after the post-exposure 
bake (PEB) Which is heat treatment after the exposure 
processing. The heat and cooling treatment unit 44 conducts, 
in response to the need as above, the shift to the precise 
cooling treatment more promptly than before, thereby pre 
venting deformation and deterioration in reproduction of a 
pattern. Consequently, yields can be improved. 

[0054] The heating table 62 is installed in the heat treat 
ment case 60, and the cooling table 82 is installed in the 
cooling treatment case 80. Therefore, the heat treatment case 
60 can prevent thermal in?uence by the heating table 62 to 
diffuse thereabout, and the cooling treatment case 80 can 
intercept the thermal in?uence by the heating table 62 
exerting on the cooling table 82. Furthermore, the support 
ring 67 can intercept the radiation heat produced by the 
heating table 62. Accordingly, the heating table 62 and the 
cooling table 82 can carry out intended treatments even if 
they are arranged in the same unit. 

[0055] Moreover, a Wafer W Which is an object to be 
processed next is alloWed to Wait on the Waiting table 91 in 
advance and Wafers W are carried to the heating table 62 and 
the cooling table 82 one after another, Whereby heat and 
cooling treatments can be performed for a plurality of Wafers 
W successively. Therefore, throughput can be improved. 

[0056] Further, the heating table 62 is disposed on the 
opposite side to the side of the resist coating unit 15 and the 
developing unit 16, and the cooling table 82 is disposed on 
the side of the resist coating unit 15 and the developing unit 
16 (the ?rst processing unit group G1). Therefore, the 
cooling unit 82 is interposed betWeen the resist coating unit 
15 and the developing unit 16 and the heating table 62, With 
the result that the thermal in?uence by the heating table 62 
does not exert on the resist coating unit 15 and the devel 
oping unit 16. As a result, resist coating and developing 
treatment can be preferably performed for the Wafer W. 

[0057] Though the example, in Which the thermal in?u 
ence by the heating table 62 is intercepted by the heat 
treatment case 60 and the support ring 67, has been 
described in this embodiment, the present invention is not 
limited to this example. It is also suitable to provide, for 
example, a heat insulation shutter, Which is vertically mov 
able, betWeen the heating table 62 and the cooling table 82 
so that the radiation heat of the heating table 62 is inter 
cepted by means of the heat insulation shutter. 

[0058] It is also suitable to provide not only the exhaust 
fan 97 on the heating table 62 side but also a bloWer on the 
cooling table 82 side to form the air?oW Aby the bloWer and 
the exhaust fan 97. Further, it is also suitable to provide a 
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plurality of unit arms 53 so that carriage of the Wafer from 
the Waiting table 91 to the heating table 62 and carriage of 
the Wafer from the heating table 62 to the cooling table 82 
are concurrently performed to improve throughput further. 

[0059] Since the heat and cooling treatment units 34 to 37 
and 45 to 47 also have the same structure as that of the heat 
and cooling treatment unit 44, the same operations and 
effects can be obtained, not only in the heat and cooling 
treatments after the exposure, but also in the heat and 
cooling treatments after the resist coating and the heat and 
cooling treatments after the developing treatment. Further 
more, the description is presented taking an example in 
Which a Wafer W is used as a substrate, but the present 
invention is not limited to this example but can be provided 
in the case in Which, for example, an LCD substrate is used. 

[0060] The present invention is not limited to the embodi 
ment Which has been previously described. The aforesaid 
embodiment is presented for facilitating the understanding 
of the present invention, and therefore the scope of the 
present invention is not limited by the embodiment, but 
various modi?cations, changes, and the like may be made 
With the spirit of the present invention. 

What is claimed is: 
1. An apparatus for performing heat and cooling treat 

ments for a substrate, comprising: 

a heating table for mounting the substrate thereon to 
perform the heat treatment for the substrate; 

a cooling table for mounting the substrate thereon to 
perform the cooling treatment for the substrate; 

a Waiting table for alloWing the substrate to Wait; 

a carrying mechanism for carrying the substrate betWeen 
said heating table, said cooling table, and said Waiting 
table; and 

air?oW formation means for forming air?oW in a space in 
Which said heating table, said cooling table, and said 
Waiting table are arranged. 

2. A heat and cooling treatment apparatus as set forth in 
claim 1, 

Wherein a heat treatment case for housing said heating 
table is provided. 

3. A heat and cooling treatment apparatus as set forth in 
claim 1, 

Wherein a cooling treatment case for housing said cooling 
table is provided. 

4. A heat and cooling treatment apparatus as set forth in 
claim 1, 

Wherein a heat insulation material for intercepting radia 
tion heat of said heating table is provided. 

5. A heat and cooling treatment apparatus as set forth in 
claim 1, 

Wherein said air?oW formation means comprises an 
exhaust port formed on said heating table side, and an 
exhaust mechanism for exhausting through the exhaust 
port an atmosphere in a space in Which said heating 
table, said cooling table, and said Waiting table are 
arranged. 

6. A system for processing a substrate, comprising: 

said heat and cooling treatment apparatus in claim 1; and 
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a solution treatment apparatus for supplying a treatment 
solution to the substrate to perform a predetermined 
treatment for the substrate, 

said cooling table being disposed on said solution treat 
ment apparatus side, in said heat and cooling treatment 
apparatus. 

7. A system for processing a substrate, comprising: 

said heat and cooling treatment apparatus in claim 2; and 

a solution treatment apparatus for supplying a treatment 
solution to the substrate to perform a predetermined 
treatment for the substrate, 

said cooling table being disposed on said solution treat 
ment apparatus side, in said heat and cooling treatment 
apparatus. 

8. A system for processing a substrate, comprising: 

said heat and cooling treatment apparatus in claim 3; and 

a solution treatment apparatus for supplying a treatment 
solution to the substrate to perform a predetermined 
treatment for the substrate, 
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said cooling table being disposed on said solution treat 
ment apparatus side, in said heat and cooling treatment 
apparatus. 

9. A system for processing a substrate, comprising: 
said heat and cooling treatment apparatus in claim 4; and 

a solution treatment apparatus for supplying a treatment 
solution to the substrate to perform a predetermined 
treatment for the substrate, 

said cooling table being disposed on said solution treat 
ment apparatus side, in said heat and cooling treatment 
apparatus. 

10. A system for processing a substrate, comprising: 
said heat and cooling treatment apparatus in claim 5; and 

a solution treatment apparatus for supplying a treatment 
solution to the substrate to perform a predetermined 
treatment for the substrate, 

said cooling table being disposed on said solution treat 
ment apparatus side, in said heat and cooling treatment 
apparatus. 


