
;e3e~~ll68TR|*C` ~1 `,   - 1  SUBSTRATE PROCESSING APPARATUS AND SUBSTRATE
PROCESSING METHOD Background of the Invention 1. Field of the Invention The
present invention relates to a substrate processing apparatus such as a
coating and developing processing apparatus fox coating a semiconductor
wafer with a resist solution and developing it, and a substrate 10
processing method applied, for example, to such an apparatus. 2.
Description of the Related Art In the process of photo-resist processing in
semiconductor device fabrication, for example, a substrate 15 such as a
semiconductor wafer (hereinafter referred to as "a wafer" ) or the like
undergoes exposure of a pattern, heat processing, temperature regulation
processing, and then developing processing. A coating and developing
processing apparatus has been hitherto used for such a series of 20
processing. This coating and developing processing apparatus includes
various kinds of processing units for individually performing a series of
processing required for coating anal developing processing of a~wafer, for
example, resist 25 coating processing for applying a resist solution, heat
processing for heating the wafer which has undergone exposure processing,
temperature regulation processing for regulating the temperature C>f the
wafer which has undergone    r'' - 2  the heat processing, and developing
processing for performing developing processing for the wafer which has
undergone the temperature regulation processing. The wafer is carried
into/out of each processing unit and transferred 5 between the processing
units by a main transfer device. The transfer of the wafer to the units
by~the main transfer device only, however, is a heavy burden for the main
transfer device, whereby there is a possibility of causing a drop in the
throughput of the entire apparatus. 10 Japanese Patent Laid-open No. Hei
8-162514 Official Gazette discloses an art in which processing unit group
is composed of predetermined processing sections out of processing sections
for performing continuous processing, a substrate delivery position is
provided in the processing 15 section group, and in which a sub-transfer
robot transfers a substrate between the substrate delivery position and the
processing sections composing the processing section group, while a main
transfer robot transfers the substrate between processing sections other
than the processing sections 



20 composing the processing section group and the substrate delivery
position of the processing section group. Thus, the burden imposed on the
transfer device can be lightened, thereby improving throughput. Temperature
regulation processing is performed after 25 heat processing, for example,
between exposure processing and developing processing, and throughput tends
to decrease since the time required for temperature regulation processing
is long, but according to the art disclosed as above, the sub-transfer
robot, the burden imposed on which 30 is lightened, transfers the substrate
between the processing section for performing heat processing and the
processing section for performing temperature regulation processing,
whereby a period of time from the completion of heat processing to the
start of developing solution is 35 shortened, which make it possible to
reduce the influence of the time required for temperature regulation
processing on a drop in throughput.     - 3  In the art disclosed in the
aforesaid Official Gazette, however, the actual time required for
temperature regulation processing is the same as before, and hence there is
a limit to a reduction in the influence of the time 5 required for
temperature regulation processing on a drop in throughput. Further in the
art disclosed in the aforesaid Official Gazette, the substrate is carried
into the processing section for performing heat processing and the
processing 10 section for performing temperature regulation processing via
the sub-transfer robot, and hence there is a problem that ununiformity
occurs in the thermal budget of the substrate before heat processing or
before temperature regulation processing, whereby processing at a precise
15 temperature can not be performed. Specially in recent years, there is a
tendency to cope with a change in temperature by making a hot plate and a
temperature regulating plate thinner, in which case the temperatures of the
hot plate and the temperature regulating plate are disturbed when the 20
substrate with ununiform thermal budget is carried therein, thereby making
substrate processing at a precise temperature difficult. On the other hand,
in order to decease the entire coating and developing processing apparatus
in size, the 25 saving of a space for the coating and developing processing
apparatus has been hitherto attained by integrally disposing a plurality of
heat processing units and temperature regulation processing units in
multiple tiers together with a transfer device. 30 All the processing units
increase in size with an increase in the diameter of the wafer.
Accordingly, higher integration of the placement of processing units is
necessary for saving space. Summary of the Invention 35 An object of the
present invention is to provide a substrate processing apparatus and a
substrate processing method capable of practically reducing the time
required ~. ~':   



.. - 4  for temperature regulation processing of a substrate. A second
object of the present invention is to provide a substrate processing
apparatus and a substrate processing method capable of performing thermal
processing and 5 temperature regulation processing for the substrate more
precisely. A third object of the present invention is to provide a
substrate processing apparatus capable of precisely performing temperature
control in a processing unit for 10 performing solution processing for the
substrate. To attain the aforesaid objects, a substrate processing
apparatus of the present invention comprises: a main transfer section for
transferring a substrate: temperature regulating sections, disposed around
the main 15 transfer section in at least two directions facing each other
out of four directions, for receiving and sending the substrate from/to the
main transfer device and regulating the temperature of the substrate at a
predetermined temperature: a thermal processing section for processing 20
the substrate at a temperature not less than the predetermined temperature;
and moving means for moving the temperature regulating section to deliver
the substrate from/to the temperature regulating section to/from the
thermal processing section. 25 The apparatus of the present invention
further comprises a solution supplying section, disposed in at least one
direction out of the four directions, for supplying a predetermined
solution to the substrate, and the main transfer section receives and sends
the substrate from/to 30 the solution supplying section. The apparatus of
the present invention further comprises a substrate processing section (for
example, an adhesion unit for making the substrate hydrophobic) other than
the temperature regulating section and the solution 35 supplying section,
disposed in at least one direction out of the four directions, and the main
transfer section receives and sends the substrate from/to the substrate ..
`'~1 - 5  processing section. A substrate processing apparatus of the
present invention comprises: a temperature regulating section for
regulating the temperature of a substrate at a predetermined 5 temperature;
a temperature regulation and transfer mechanism for regulating the
temperature of the substrate at a predetermined temperature and
transferring the substrate; and a main transfer section for receiving and
sending the substrate from/to the temperature regulating 10 section and the
temperature regulation and transfer mechanism. The apparatus of the present
invention further comprises a processing section for performing thermal
processing for the substrate, and the temperature 15 regulation and
transfer mechanism receives and sends the substrate from/to the processing
section. 



In the apparatus of the present invention, the substrate delivered from the
processing section to the temperature regulation and transfer mechanism is
delivered 20 to the main transfer section and transferred to the
temperature regulating section. In the apparatus of the present invention,
the temperature of the substrate when the main transfer section receives
the substrate from the temperature regulating 25 section and the
temperature of the substrate when the main transfer section receives the
substrate from the temperature regulation and transfer mechanism are
different. A substrate processing apparatus of the present 30 invention
comprises a processing section for performing thermal processing for a
substrate; a temperature regulation and transfer mechanism for regulating
the temperature of the substrate at a predetermined temperature and
transferring the substrate from/to the processing 35 section; and a fist
and a second main transfer section, . disposed on both sides of the
temperature regulation and transfer mechanism, for transferring the
substrate from/to ..   .. - 6  the temperature regulation and transfer
mechanism. The apparatus of the present invention further comprises a
solution supplying section for supplying a predetermined solution to the
substrate and the main transfer section receives and sends the substrate
from/to the solution supplying section. In the apparatus of the present
invention, the temperature regulating sections, the temperature regulation
and transfer mechanisms, the processing sections, 10 and the solution
supplying sections are vertically stacked in multiple tiers individually.
In the apparatus of the present invention, the temperature regulation and
transfer mechanism and the processing section are surrounded by the same
casing to 15 compose a processing unit, and the processing units and the
temperature regulating sections are vertically stacked in multiple tiers
while being intermingled. A substrate processing apparatus of the present
invention comprises: a main transfer section for 20 transferring a
substrate; a processing section for performing thermal processing for the
substrate; and a temperature regulation and transfer section for regulating
the temperature of the substrate at a predetermined temperature and
transferring the substrate between the main 25 transfer section and the
processing section. The apparatus of the present invention further
comprises a casing surrounding the processing section and the temperature
regulation and transfer section and having an opening for the delivery of
the substrate from/to the 30 main transfer section to/from the temperature
regulation and transfer section. 



A substrate processing apparatus of the present invention comprises: a main
transfer section for transferring a substrate: a first processing section
for 35 performing thermal processing for the substrate; a second .
processing section for performing thermal processing for the substrate; and
a temperature regulation and transfer   I - ~  section for regulating the
temperature of the substrate at a predetermined temperature and
transferring the substrate between the main transfer section, and the first
processing section and the second processing section, and the first 5
processing section, the second processing section, and the temperature
regulation and transfer section are disposed linearly. The apparatus of the
present invention further comprises a casing surrounding the first
processing section, 10 the second processing section, and the temperature
regulation and transfer section and having an opening for the delivery of
the substrate from/to the main transfer section to/from the temperature
regulation and transfer section. 15 A substrate processing apparatus of the
present invention comprises: a temperature regulating section for
regulating the temperature of a substrate at a predetermined temperature; a
processing section for performing thermal processing for the substrate; a
main transfer section for 20 receiving and sending the substrate at least
from/to the temperature regulating section; and a sub-transfer section for
transferring the substrate between the temperature regulating section and
the processing section. The apparatus of the present invention further 25
comprises a casing surrounding the temperature regulating section and the
sub-transfer section and having an opening for the delivery of the
substrate from/to the main transfer section to/from the temperature
regulating section. A substrate processing apparatus comprises: a. 30
temperature regulating section for regulating the temperature of a
substrate at a predetermined temperature; a first processing section for
performing thermal processing for the substrate; a second processing
section for performing thermal processing for the substrate; a main 35
transfer section for receiving and sending the substrate at least from/to
the temperature regulating section; and a sub-transfer section for
transferring the substrate    _ g _ between the temperature regulating
section, and the first processing section, and the second processing
section, and the temperature regulating section, the first processing
section, and the second processing section are disposed 5 linearly. The
apparatus of the present invention further comprises a casing surrounding
the first processing section, the second processing section, the
temperature regulating section, and the sub-transfer section and having an
opening 10 for the delivery of the substrate from/to the main transfer.
section to/from the temperature regulating section. A substrate processing
apparatus of the present invention comprises: a main transfer section for
transferring a substrate; a processing section for 



15 performing thermal processing for the substrate; a temperature
regulation and transfer section for regulating the temperature of the
substrate at a predetermined temperature and transferring the substrate
from/to the processing section; and a plurality of ascending and 20
descending pins which are ascendable and descendable, for receiving and
sending the substrate from/to the main transfer section when the pins are
raised fully, and receiving and sending the substratefrom/to the
temperature regulation and transfer section when the pins are lowered 25
fully. The apparatus of the present invention further comprises a casing
surrounding the processing section, the temperature regulation and transfer
section, and the ascending and descending pins and having an opening for
the 30 delivery of the substrate from/to the main transfer section -tolfrom
the ascending and descending pins. A substrate processing apparatus of the
present invention comprises: a main transfer section for transferring a
substrate; a first processing section for 35 performing thermal processing
for the substrate; a second processing section for performing thermal
processing for the substrate; a temperature regulation and transfer   ...,.
_ g _ section for regulating the temperature of the substrate at a
predetermined temperature and transferring the substrate between the first
processing section and the second processing section; and a plurality of
ascending and 5 descending pins which are ascendable and descendable, for
receiving and sending the substrate from/to the main transfer section when
the pins are raised fully, and receiving and sending the substrate from/to
the temperature regulation and transfer section when the pins are lowered
10 fully, and the first processing section, the second processing section,
the temperature regulation and transfer section, and the ascending and
descending pins are disposed linearly. The apparatus of the present
invention further 15 comprisesacasingsurrounding thefirst processing
section, the second processing section, the temperature regulation and
transfer section, and the ascending and descending pins and having an
opening for the delivery of the substrate from/to the main transfer section
to/from the ascending and 20 descending pins. The apparatus of the present
invention further comprises a shutter mechanism for opening and closing the
opening. The apparatus of the present invention further 25 comprises a
solution supplying section for supplying a predetermined solution to the
substrate, and the main transfer section receives and sends the substrate
from/to the solution supplying section. In the apparatus of the present
invention, the casings 30 are vertically disposed in multiple tiers. In the
apparatus of the present invention, the solution supplying sections are
vertically disposed in multiple tiers. In the apparatus of the present
invention, the main 35 transfer device comprises an arm for holding the
substrate; a forward and backward movement driving mechanism f or moving
the arm forward and backward-; a rotation driving mechanism  .. 



- 10  for rotating the arm; and a vertical transfer mechanism for
vertically moving the arm, the forward and backward movement driving
mechanism, and the rotation driving mechanism integrally. 5 A substrate
processing apparatus of the present invention comprises: a processing unit
having openings for the delivery of a substrate on both sides; and a first
and second main transfer sections, disposed to face the respective openings
of the processing unit, for carrying 10 the substrate into/out of the
processing unit through the openings, and the processing unit comprises: a
processing section for performing thermal processing for the substrate; and
a temperature regulation and transfer section for regulating the
temperature of the substrate at 15 a predetermined temperature and
transferring the substrate from/to the first and second transfer sections
through the respective openings and from/to the processing section. A
substrate processing apparatus of the present invention comprises: a
processing unit having openings for 20 the delivery of a substrate on both
sides; and a first and second main transfer sections, disposed to face the
respective openings of the processing unit, for carrying the substrate
into/out of the processing unit through the openings, and the processing
unit comprises: a first 25 processing section for performing thermal
processing for the substrate; a second processing section for performing
thermal processing for the substrate; and a temperature regulation and
transfer section for regulating the temperature of the substrate at a
predetermined temperature 30 and transferring the substrate from/to the
first and second transfer sections through the respective openings and
between the first processing section and the second processing section, and
the first processing section, the second processing section, and the
temperature regulation 35 and transfer section are disposed linearly. A
substrate processing apparatus of the present invention comprises: a
processing unit having openings for     - 11  the delivery of a substrate
on both sides; and a first and second main transfer sections, disposed to
face the respective openings of the processing unit, for carrying the
substrate into/out of the processing unit through the 5 openings, and the
processing unit comprises: a temperature regulating section for receiving
and sending the substrate from/to the first and second transfer sections
through the openings and regulating the temperature of the substrate at a
predetermined temperature; a processing section for 10 performing thermal
processing for the substrate; and a sub-transfer section for transferring
the substrate between the temperature regulating section and the processing
section. A substrate processing section of the present 



15 invention comprises: a processing unit having openings for the delivery
of a substrate on both sides; and a first and second main transfer
sections, disposed to face the respective openings of the processing unit,
for carrying the substrate into/out of the processing unit through the 20
openings, and the processing unit comprises: a temperature regulating
section for receiving and sending the substrate from/to the first and
second transfer sections through the openings and regulating the
temperature of the substrate at a predetermined temperature; a first
processing section 25 for performing thermal processing for the substrate;
a second processing section for performing thermal processing for the
substrate; and a sub-transfer section for transferring the substrate
between the temperature regulating section, the first processing section,
and the 30 second processing section, and the temperature regulating
section, the first processing section, and the second processing section
are disposed linearly. A substrate processing apparatus of the present
invention comprises: a processing unit having openings for 35 the delivery
of a substrate on both sides; and a first and second main transfer
sections, disposed to face the respective openings of the processing unit,
for carrying   ,.,. :., - 12  the substrate into/out of the processing unit
through the openings, and the processing unit comprises: a processing
section for performing thermal processing for the substrate; a temperature
regulation and transfer section for regulating the temperature of the
substrate at a predetermined temperature and transferring the substrate
from/to the processing section; and a plurality of ascending and descending
pins which are ascendable and descendable, for receiving and sending the
substrate from/to the first 1p and second main transfer sections through
the openings when the pins are raised fully, and receiving and sending the
substrate from/to the temperature regulation and transfer section when the
pins are lowered fully. A substrate processing apparatus of the present ~,5
invention comprises: a processing unit having openings for the delivery of
a substrate on both sides; and a first and second main transfer sections,
disposed to face the respective openings of the processing unit, for
carrying the substrate into/out of the processing unit through the 20
openings, and the processing unit comprises: a first processing section for
performing thermal processing for the substrate; a second processing
section for performing thermal processing for the substrate; a temperature
regulation~and transfer section for regulating the 25 temperature of the
substrate at a predetermined temperature and transferring the substrate
between the first processing section and the second processing section; and
a plurality of ascending and descending pins which are ascendable and
descendable, for receiving and sending the substrate 30 from/to the first
and second main transfer sections through the openings when the pins are
raised fully, and receiving and sending the substrate from/to the
temperature regulation and transfer section when the pins are lowered
fully, and the first processing section, the second 35 processing section,
the temperature regulation and transfer section, the ascending and
descending pins are disposed linearly.     - 13  In the apparatus of the
present invention, the processing units are vertically disposed in multiple
tiers. 



The apparatus of the present invention further comprises a solution
supplying section, disposed at a position allowing the delivery of the
substrate from/to the first or the second main transfer section, for
supplying a predetermined solution to the substrate. In the apparatus of
the present invention, the solution supplying sections are vertically
disposed in multiple 10 tiers. The apparatus~of the present invention
further comprises an inspection section, disposed at a position allowing
the delivery of the substrate from/to the first or the second main transfer
section, for inspecting the 15 substrate. In the.apparatus of the present
invention, the inspection sections are vertically disposed in multiple
tiers. In the apparatus of the present invention, the 20 inspection section
performs microscopic inspection for the substrate. In the apparatus of the
present invention, the processing unit is further disposed on the opposite
side to a face facing the processing unit of the first main 25 transfer
section. The apparatus of the present invention further comprises a
receiving section for temporarily receiving and holding the substrate
before and after processing is further disposed on the opposite side to a
face facing the first 30 or the second main transfer section of the
processing unit. The apparatus of the present invention further comprises
an inspection section, disposed in the receiving section, for inspecting
the substrate. In the apparatus of the present invention, the 35 inspection
section performs macroscopic inspection for the substrate. A substrate
processing apparatus of the present     - 14  invention comprises: a main
transfer section for transferring a substrate; a processing unit, disposed
around the main transfer section, at least for performing thermal
processing for the substrate; a solution supplying 5 unit, disposed around
the main transfer section, for supplying a predetermined solution onto the
substrate; and means for controlling atmospheric pressure so that the
solution supplying unit has more positive pressure than the processing unit
and the main transfer section and so that 10 the main transfer section and
the processing unit have almost the same atmospheric pressure. In the
apparatus of the present invention, the main transfer section, the
processing unit, and the solution supplying unit are disposed in separate
casings, each of 15 the casings has an opening for the delivery of the
substrate, and a passage connecting adjacent openings of respective casings
is surrounded by a surrounding member. In the apparatus of the present
invention, a small gap is provided between the surrounding member and at
least one 20 of the casings. In the apparatus of the present invention,
respectively with respect to the main transfer section, the processing
unit, and the solution supplying unit, the atmospheric pressure controlling
means comprises: a gas 



25 supplying section for supplying a gas; a gas exhausting section for
exhausting the gas; and an atmospheric pressure measuring section for
measuring atmospheric pressure, and controls at least either one of the
amount of gas to be supplied by the gas supplying section or the amount of
gas 30 to be exhausted by the gas exhausting section based on the "measured
atmospheric pressure. In the apparatus of the present invention, the
processing units are vertically disposed in multiple tiers, and each of the
processing units has the gas supplying 35 section, the gas exhausting
section, and the atmospheric pressure measuring section. In the apparatus
of the present invention, at least    - 15  one of the casings of the main
transfer section, the processing unit, and the solution supplying unit is
provided with a door capable of opening and closing used for inner
maintenance, and the atmospheric pressure controlling means 5 controls
atmospheric pressure so that the atmospheric pressure in the casing
increases when the door is opened. The apparatus of the present invention
further comprises an outer casing wholly surrounding the casings of the
main transfer section, the processing unit, and the 10 solution supplying
unit and including a panel capable of opening and closing used for inside
maintenance, and the atmospheric pressure controlling means controls
atmospheric pressure so that the atmospheric pressure in the outer casing
increases when the panel is opened. 15 In the apparatus of the present
invention, a gas supplying section which operates only when the door or the
panel is opened is further provided in the casing or the outer casing. A
substrate processing apparatus of the present 20 invention comprises: a
main transfer section for transferring a substrate; a solution supplying
unit, disposed around the main transfer section, for supplying a
predetermined solution onto the substrate; a processing unit, disposed
around the main transfer section; and unit 25 temperature regulating means
for performing temperature regulation or humidity control in the main
transfer section, the solution supplying unit, and the processing unit
separately, and the processing unit comprises: a temperature regulating
section, disposed to adjoin the main 30 transfer section, for regulating
the temperature of the substrate at a predetermined temperature; and a
processing section, disposed so that the temperature regulating section is
positioned between the main transfer section and the processing section
itself, for performing thermal 35 processing for the substrate. . In the
apparatus of the present invention, the processing section is covered with
a temperature regulating    - 16  mechanism. In the apparatus of the
present invention, a heat 



shielding plate capable of opening and closing is disposed between the
temperature regulating section and the 5 processing section. In the
apparatus of the present invention, the processing units are vertically
disposed in multiple tiers, and the unit temperature regulating means
performs temperature regulation or humidity control for the 10 processing
units separately. In the apparatus of the present invention, the solution
supplying units are vertically disposed in multiple tiers, and the unit
temperature regulating means performs temperature regulation or humidity
control for the solution 15 supplying units separately. The apparatus of
the present invention further comprises a solution supplying mechanism for
supplying the solution to the solution supplying unit, and the unit
temperature regulating means performs temperature 20 regulation or humidity
control also for the solution supplying mechanism. In the apparatus of the
present invention, the solution supplying mechanism is disposed under the
solution supplying unit. 25 In the apparatus of the present invention, the
solution supplying unit is allowed to be replaced with a solution supplying
mechanism for supplying the solution to the solution supplying unit. A
substrate processing apparatus of the present 30 invention comprises: a
processing unit group in which processing units each having a processing
section for performing thermal processing for a substrate and a temperature
regulating section for regulating the temperature of the substrate at a
predetermined temperature 35 are vertically disposed in multiple tiers; a
first main transfer device eahich is vertical transfer-type, disposed on
one side. of the processing unit group and allowed to get     - 17  access
to each of the processing units; a first solution supplying unit, disposed
around the first main transfer device, for supplying a predetermined
solution onto the substrate; a second main transfer device which is a
vertical 5 transfer-type, disposed on the other side of the processing unit
group and allowed to get access to each of the processing units.and to move
in a predetermined plane direction; and a plurality of second solution
supplying units, disposed along the direction of plane movement of the
second main 10 transfer device, each for supplying a predetermined solution
onto the substrate. In the apparatus of the present invention, the first
and second solution supplying units are vertically disposed in multiple
tiers. 



15 A substrate processing apparatus of the present invention comprises: a
substrate transfer device for transferring a substrate; and processing
units disposed on both sides and at the front of the substrate transfer
device, the processing units at least on one side are vertically 20
disposed in multiple tiers, and the substrate transfer device is a vertical
transfer type capable of receiving and sending the substrate from/to each
of the units, in which a supporting member for vertically supporting the
substrate transfer device is attached on the side of the processing 25 unit
disposed at the front. A substrate processing apparatus of the present
invention, comprises: a first processing unit having a first and second
openings for the delivery of a substrate on both sides; a first and second
transfer devices, disposed to face 30 the respective openings of the first
processing unit, for carrying the substrate into/out of the first
processing unit through the respective openings; a first and second shutter
members for opening and closing the respective openings; and means for
controlling the opening and closing of the 35 shutter members so that the
second opening is closed when the first opening is open. In the apparatus
of the present invention, the first    - 18  processing unit comprises: a
thermal processing section for performing thermal processing for the
substrate; and a temperature regulating section for regulating the
temperature of the substrate at a predetermined 5 temperature. In the
apparatus of the present invention, the first and second transfer devices
are each surrounded by a surrounding member and practically blocked off
from the outside. 10 A substrate processing apparatus of the present
invention comprises: a transfer device for delivering a substrate; a first
and second processing units disposed to adj oin the transfer device, each
having a f first and second openings for the delivery of the substrate
from/to the 15 transfer device on both sides; a first and second shutter
members for opening and closing the respective openings; and means for
controlling the opening and closing of the shutter members so that the
second opening is closed when the first opening is open. 20 In the
apparatus of the present invention, the first processing unit is a unit for
regulating the temperature of the substrate or heating the substrate, and
the second processing unit is a unit for supplying a predetermined solution
to the substrate. 25 In the apparatus of the present invention, the first
and second transfer devices are each surrounded by a surrounding member and
practically blocked off from the outside. A substrate processing apparatus
of the present 30 invention comprises: a transfer device for delivering a
substrate; a first and second processing units disposed to adjoin the
transfer device, each having a first and second openings for the delivery
of the substrate from/to the transfer device on both sides; a first and
second shutter 35 members for opening and closing the respective openings;
and means for controlling the opening and closing of the shutter members so
that the second opening is closed when  



- 19  the first opening is open. A substrate processing apparatus of the
present invention comprises: a main transfer device for transferring a
substrate; a first processing unit, disposed to adjoin the front face side
of the main transfer device, for receiving and sending the substrate
from/to the main transfer device and supplying a predetermined solution to
the substrate; and a second processing unit, disposed to adjoin one side
face of the main transfer device, for 10 receiving and sending the
substrate from/to the main transfer device and having a temperature
regulating section for regulating the temperature of the substrate at a
predetermined temperature and a heating section for performing heat
processing for the substrate, and the 15 temperature regulating section of
the second processing unit is disposed to adjoin the main transfer device,
and the heating section is disposed to adjoin the temperature regulating
section and to protrude to the back side of the main transfer device. 20 A
substrate processing method of the present invention comprises the steps
of: subjecting a substrate to thermal processing in a processing section;
and delivering the substrate subjected to the thermal processing to a main
transfer section for transferring the substrate while 25 regulating the
temperature of the substrate at a predetermined temperature by a
temperature regulation and transfer section. The method of the present
invention further comprises the steps of : delivering the substrate from
the main transfer 30 section to the temperature regulation and transfer
section; and transferring the substrate to the processing section while
regulating the temperature of the substrate at a predetermined temperature
by the temperature regulation and transfer section. 35 A substrate
processing method of the present invention comprises the steps of :
delivering a substrate from a main transfer section for transferring the
substrate to a    - 20  temperature regulation and transfer section;
transferring the substrate to a processing section while regulating the
temperature of the substrate at a predetermined temperature by the
temperature regulation and transfer section; and 5 subjecting the
transferred substrate to thermal processing in the processing section. The
method of the present invention further comprises the step of delivering
the substrate from/to the main transfer section to/from the temperature
regulation and 10 transfer section via a plurality of ascending and
descending pins which are ascendable and descendable, for receiving and
sending the substrate from/to the main transfer section when the pins are
raised fully, and receiving and sending the substrate from/to the
temperature regulation and 15 transfer section when the pins are lowered
fully. In the present invention, the substrate is delivered from the
processing section to the main transfer section via the temperature
regulation and transfer section, and thus the temperature of the substrate
is regulated to a 20 certain extent at this stage. Accordingly, when the
substrate is then delivered from. the main transfer section to the
temperature regulating section, the temperature regulation time in the
temperature regulating section is shortened. As a result, the time required
for temperature 



25 regulation processing of the substrate can be practically reduced. In
the present invention, while being transferred to the processing section
for performing thermal processing via the temperature regulation and
transfer section, the 30 substrate is subjected to temperature regulation
processing in the temperature regulation and transfer section, whereby the
temperature of the substrate is regulated at a constant temperature, and
thus the substrate with the constant temperature is always carried into the
processing section 35 for performing thermal processing. Meanwhile, also
while being transferred from the processing section to the main transfer
section via the temperature regulation and    - 21  transfer section, the
substrate is subjected to temperature regulation processing in the
temperature regulation and transfer section, whereby the temperature of the
substrate is regulated at a constant temperature, and thus the 5 substrate
with the constant temperature is always carried into the temperature
regulating section when the substrate is then delivered from the main
transfer section to the temperature regulating section. Hence, thermal
processing and temperature regulation processing of the substrate can 10 be
performed more precisely. In the present invention, a casing surrounding
the processing section and the temperature regulation and transfer section
and having an opening for the delivery of the substrate from/to the main
transfer section to/from the 15 temperature regulation and transfer section
is provided, whereby the main transfer section no longer receives a thermal
influence from the processing section, and thus the substrate is
transferred in the state of a desired temperature by the main transfer
section. Consequently, 20 thermal processing and temperature regulation
processing of the substrate can be performed more precisely, and moreover,
solution supplying processing of the substrate can be performed at a
desired temperature. In the present invention, the first processing
section, 25 the second processing section, and the temperature regulation
and transfer section are disposed linearly, whereby, for example, thermal
processing with different temperatures and temperature regulation
processing can be efficiently performed continuously, thereby improving 30
throughput. In the present invention, since the substrate is delivered
from/to the main transfer section by the ascending and descending pins when
the pins are raised fully, and delivered from/to the temperature regulation
and transfer 35 section while the pins are lowered fully, the substrate can
be efficiently delivered from/to the main transfer section to/from the
temperature regulation and transfer section,   :. ... n - 22  making good
use of space. 



In the present invention, an outflow and inflow of particles and mutual
thermal interference between the thermal processing system units and the
main transfer 5 section can be held to a minimum by providing the shutter
mechanism for opening and closing the opening. In the present invention,
the solution supplying section for supplying a predetermined solution to
the substrate is further provided, and the main transfer section 10
receives and sends the substrate from/to the solution supplying section,
whereby at least the main transfer section and the temperature regulation
and transfer section are positioned between the processing section for
performing thermal processing for the substrate and the 15 solution
supplying section, which can hold the thermal influence of the processing
section on the solution supplying section to a great extent. In the present
invention, the main transfer section has a vertical transfer mechanism for
vertically moving the 20 arm, the forward and backward movement driving
mechanism, and the rotation driving mechanism integrally, thereby reducing
inertia in the direction of rotation and reducing electric power
consumption. In the present invention, an inspection section, 25 disposed
at a position allowing the delivery of the substrate from/to the first or
the second main transfer section, for inspecting the substrate is further
provided, which makes it possible to inspect the substrate efficiently in
substrate processing steps. 30 In the present invention, atmospheric
pressure is controlled so that the solution supplying unit has more
positive pressure than the processing unit and the main transfer section
and so that the main transfer section and the processing unit have almost
the same atmospheric 35 pressure, which eliminates the entry of particles
and the like into the solution supplying unit, thereby decreasing defects
caused by particles and the like in the solution    - 23  supplying unit.
The pressure control can be efficiently and precisely performed specially
by providing structure in which the main transfer section, the processing
unit, and the solution 5 supplying unit are disposed in separate casings,
each of the casings has an opening for the delivery of the substrate, and
in which a passage connecting adjacent openings of respective casings is
surrounded by a surrounding member. A small gap is specially provided
between the 



10 surrounding member and at least one of the casings, whereby the
installation of 'the unit and the like can be performed efficiently.
Respectively with respect to the main transfer section, the processing
unit, and the solution supplying unit, the 15 atmospheric pressure
controlling means comprises the gas supplying section for supplying a gas,
the gas exhausting section for exhausting the gas, and the atmospheric
pressure measuring section for measuring atmospheric pressure, and controls
at least either one of the amount of gas to be 20 supplied by the gas
supplying section or the amount of gas to be exhausted by the gas
exhausting section based on the measured atmospheric pressure, which
enables precise atmospheric pressure control in each unit. In the present
invention, at least one of the casings 25 of the main transfer section, the
processing unit, and the solution supplying unit is provided with a door
capable of opening and closing used for inside maintenance, and the
atmospheric pressure controlling means controls atmospheric pressure so
that the atmospheric pressure in 30 the casing increases when the door is
opened. Alternatively, the outer casing wholly surrounding the casings of
the main transfer section, the processing unit, and the solution supplying
unit and including a panel capable of opening and closing used for inside
maintenance, and the atmospheric 35 pressure controlling means controls
atmospheric pressure so that the atmospheric pressure in the outer casing
increases when the panel is opened. By the aforesaid ..    - 24  structure,
the entry of particles and the like into the apparatus at the time of
maintenance can be prevented. In the present invention, the temperature
regulating section for regulating the temperature of the substrate at 5 a
predetermined temperature is disposed to adjoin the main transfer section,
the processing section is disposed so that the temperature regulating
section is positioned between the main transfer section and the processing
section itself, and temperature regulation or humidity control of the main
10 transfer section, the solution supplying unit, and the processing unit
is performed separately, which enables efficient and precise temperature
regulation or humidity control in each unit . Specially by the structure in
which the processing section is covered with the temperature 15 regulating
mechanism, the thermal influence of the processing solution on other
portions can be reduced. Moreover, by placing the heat shielding plate
capable of opening and closing between the temperature regulating section
and the processing section, the thermal influence 20 of the processing
section on the temperature regulating section, and in addition on the
transfer section and the solution supplying unit can be reduced. In the
present invention, the unit temperature regulating means performs
temperature regulation or 25 humidity control also for the solution
supplying mechanism, whereby temperature control of the solution and the
like in the solution supplying unit can be performed accurately. In the
present invention, the solution supplying unit is allowed to be replaced
with the solution supplying 30 mechanism for supplying the solution to the
solution supplying unit, whereby space can be used effectively, and the
temperature regulation of the solution supplying section can be utilized,
thus permitting efficient temperature control of the solution. 35 In the
present invention, the second main transfer device which is a vertical
transfer-type, disposed on the other side of the processing unit group and
allowed to get  



- 25  access to each of the processing units and to move in a predetermined
plane direction is provided, which eliminates useless space and optimizes
foot print. In present invention, the substrate transfer device 5 is a
vertical transfer type capable of receiving and sending the substrate to
each of the units, in which the supporting member for vertically supporting
the substrate transfer device is attached on the side of the processing
unit disposed at the front, and thus the maintenance for the 10 substrate
transfer device from the opposite side to the processing unit side can be
performed easily. In the present invention, the opening and closing of the
shutter members provided in the respective openings are controlled so that
the second opening is closed when the 15 first opening is open, and thus
the first processing unit functions as a so-called load lock chamber, and
the inflow and outflow of particles and the like between the transfer
devices placed on both sides of the first processing unit can be avoided to
a great extent. 20 In the present invention, the opening and closing of the
shutter members are controlled so that the second opening is closed when
the first opening is open, and thus the inflow and outflow of particles and
the like between the first processing unit and the second processing unit
can be avoided 25 to a great extent. In the present invention, the first
processing unit for supplying a predetermined solution to the substrate is
disposed to adjoin the front face side of the main transfer device, and the
temperature regulating section of the second 30 processing unit having the
temperature regulating section for regulating the temperature of the
substrate at a predetermined temperature and the heating section for
performing heat processing for the substrate is disposed to adjoin the main
transfer device, and the heating section 35 is disposed to adjoin the
temperature regulating section and to protrude to the back side of the main
transfer device, whereby the main transfer device and the temperature   r -
26  regulating section function as a heat insulating area positioned
between the heating section and the first processing unit, and the thermal
influence of the heating section on the first processing unit can be
avoided to a great extent. To attain the aforesaid third object, a
substrate processing apparatus of the present invention comprises: a first
processing unit group in which first processing units each for supplying a
predetermined solution onto a substrate 10 to perform solution processing
are stacked in multiple tiers; a second processing unit group in which
second processing units, in which a heating section for performing heat
processing for the substrate and a temperature regulating section for
performing temperature regulation 15 processing for the substrate are
disposed adjacent to each other and integrated, are stacked in multiple
tiers; and a transfer device for transferring the substrate between the
first processing units and the second processing units, and the first
processing unit group and the second processing 20 unit group are disposed
adjacent to each other s.o that the temperature regulating section out of
the heating section and the temperature regulating section in each of the
second processing units is positioned on the first processing unit group
side. 25 In the present invention, the first processing unit group for
performing solution processing for the substrate about normal temperature
and the second processing unit group having the heating section and the
temperature regulation section are disposed so that the temperature 30
regulating section is positioned on the first processing unit side, whereby
the thermal influence of the second processing unit group on the first
processing unit group can be held to a minimum. As a result, temperature
control in the first processing unit group for performing processing 35 for
the substrate about normal temperature can be performed . precisely. 



Furthermore, a clean air supplying section for     - 27  supplying clean
air to the first processing unit group is provided, and the clean air
supplying section exhausts gas from the bottom of the first processing unit
group, circulates the exhausted gasy and lets the gas of which the 5
temperature is regulated out of the top of the first processing unit group,
and further has a passage for letting the gas exhausted from the bottom of
the first processing unit group to flow to the top thereof so that an area
where the first processing unit group is disposed and an area where 10 the
second processing unit group is disposed are separated from each other.
According to the aforesaid structure, the passage functions as heat
insulating means between the area where the first processing unit group is
disposed and the area 15 where the second processing unit group is
disposed. Besides, the gas is circulating in the passage as the heat
insulating means, and thus heat is not accumulated in the passage, and the
passage functions as the very satisfactory heat insulating means.
Therefore, the passage structured as 20 above can prevent the thermal
influence of the second processing unit group on the first processing unit
group, and temperature control in the first processing unit group for
performing processing for the substrate about normal temperature can be
performed very precisely. 25 Moreover, a heat insulating wall is provided
so that an area where the first processing unit group is disposed and an
area where the second processing unit group is disposed are separated from
each other. According to the aforesaid structure, the heat 30 insulating
wall prevents the thermal influence of the second processing unit group on
the first processing unit group, whereby temperature control in the first
processing unit group for performing processing for the substrate about
normal temperature can be performed very precisely. 35 A substrate
processing apparatus of the present . invention comprises: a first
processing unit group in which first processing units each for supplying a
predetermined   .:.,. - 28  solution onto a substrate to perform solution
processing are stacked in multiple tiers; a processing solution supplying
section, disposed adjacent to the first processing unit group, for
supplying the predetermined 5 solution to each of the first processing
units; a second processing unit group in which second processing units, in
which a heating section for performing heat processing for the substrate
and a temperature regulating section for performing temperature regulation
processing for the 10 substrate are disposed adjacent to each other and
integrated, are stacked in multiple tiers; and a transfer device for
transferring the substrate between the first processing units and the
second processing units, and the processing solution supplying section and
the second processing unit 



15 group are disposed adjacent to each other so that the temperature
regulating section out of the heating section and the temperature
regulating section in each of the second processing units is positioned on
the processing solution supplying section side. 20 In the present
invention, the processing solution supplying section is disposed between
the first processing unit group for performing solution processing for the
substrate about normal temperature and the second processing unit group
having the heating section and the 25 temperature regulating section, and
the temperature regulating section is disposed on the processing solution
supplying section side. Namely, the temperature regulation processing unit
and the processing solution supplying section are positioned between the
first processing unit 30 group and the heating section, whereby the thermal
influence 'of the second processing unit group on the first processing unit
group and the processing solution supplying section can be held to a great
extent. As a result, temperature control in the first processing unit group
for performing 35 processing for the substrate about normal temperature can
. ~ be performed precisely, and temperature control of the processing
solution to be supplied to the first processing    - 29  unit group can be
performed easily. Moreover, a clean air supplying section for supplying
clean air to the first processing unit group is provided, and the clean air
supplying section exhausts gas from the bottom of the first processing unit
group, circulates the exhausted gas, and lets the gas of which the
temperature is regulated out of the top of the first processing unit group,
and further has a passage for letting the gas exhausted from the bottom of
the first processing unit group 10 to flow to the top thereof so that an
area where the processing solution supplying section is disposed and an
area where the second processing unit group is disposed are separated from
each other. According to the aforesaid structure, the passage 15 functions
as heat insulating means between the area where the processing solution
supplying section is disposed and the area where the second processing unit
group is disposed. Besides, the gas is circulating in the passage as the
heat insulating means, and thus heat is not accumulated in the 20 passage,
and the passage functions as the very satisfactory heat insulating means.
Therefore, the passage structured as above can prevent the thermal
influence of the second processing unit group on the first processing unit
group and the processing solution supplying section, temperature 25 control
in the first processing unit group for performing processing for the
substrate about normal temperature can be performed very precisely, and
temperature control of the processing solution can be performed easily. A
heat insulating wall is provided so that an area where 30 the processing
solution supplying section is disposed and an area where the second
processing unit group is disposed are separated from each other. According
to the aforesaid structure, the heat insulating wall prevents the thermal
influence of the second 35 processing unit group on the first processing
unit group . and the processing solution supplying section, whereby
temperature control in the first processing unit group for :~:,   . .,. .
.' - 30  performing processing for the substrate about normal temperature
can be performed very precisely, and temperature control of the processing
solution can be performed easily: 



A substrate processing apparatus of the present invention comprises: a
first processing unit group in which first processing units each for
supplying a predetermined solution onto a substrate to perform solution
processing are stacked in multiple tiers; a second processing unit group 10
in which second processing units, in which a heating section for performing
heat processing for the substrate and a temperature regulating section for
performing temperature regulation processing for the substrate are disposed
adjacent to each other and integrated, are stacked in 15 multiple tiers;
and an exposure unit for performing exposure processing for the substrate
which has undergone the solution processing, and the substrate is kept
waiting in the temperature regulating section of the second processing unit
before being carried into the exposure unit. 20 In the present invention,
the temperature regulating section of the second processing unit can have a
function as a waiting section for making the wafer wait before exposure in
addition to the function of performing temperature regulation processing,
and thus it becomes 25 unnecessary to provide a cassette for holding the
substrate before exposure. These objects and still other objects and
advantages of the present invention will become apparent upon reading the
following specification when taken in conjunction with 30 the accompanying
drawings. Brief Description of the Drawings FIG. 1 is a plan view showing
the entire structure of a substrate processing apparatus according to a
first embodiment of the present invention; 35 FIG. 2 is a front view
showing the entire structure of the substrate processing apparatus; FIG. 3
is a rear view showing the entire structure of    - 31  the substrate
processing apparatus; FIG. 4 is a sectional view of a main wafer transfer
section according to the first embodiment of the present invention; 5 FIG.
5 is a perspective view showing a principal portion of the main wafer
transfer section; FIG. 6 is a side view of the main wafer transfer section;
FIG. 7 is a side view showing a drive mechanism of a main wafer transfer
body in the main wafer transfer section; 10 FIG. 8 is a front view of the
main wafer transfer body; FIG. 9 is a sectional view of the main wafer
transfer body; FIG. 10 is a sectional view taken along the line [10]-[10]
in FIG. 9; 15 FIG. 11 is a horizontal sectional view of a pre-baking unit
(PAB), a post-exposure baking unit (PEB), or an post-baking unit (POST)
according to the first embodiment of the present invention; FIG. 12 is a
vertical sectional view of the aforesaid 20 thermal processing unit; FIG.
13 is a schematic view showing a temperature regulating mechanism of a
casing in the thermal processing unit; FIG. 14 is a horizontal sectional
view of a high25 precision temperature regulating unit (CPL)according to
the 



first embodiment of the present invention; FIG. 15 is a horizontal
sectional view of a hightemperature thermal processing unit (BAKE)
according to the first embodiment of the present invention; 30 FIG. 16 is a
horizontal sectional view of a transition unit (TRS) according to the first
embodiment of the present invention; FIG. 17 is a plan view showing a
resist coating unit according to the first embodiment of the present
invention; 35 FIG. 18 is a vertical sectional view of the resist coating
unit; FIG. 19 is a plan view showing a developing unit    - 32  according
to the first embodiment of the present invention; FIG. 20 is a vertical
sectional view of the developing unit; Fig. 21 is a flowchart showing a
series of operations 5 of the substrate processing apparatus according to
the first embodiment of the present invention; FIG. 22A to FIG. 22C are
diagrams for explaining the delivery operation of a substrate in the
thermal processing unit; 10 FIG. 23A to FIG. 23C are operational diagrams
of the thermal processing unit; FIG. 24 is a schematic front view showing
the flow of clean air in the substrate processing apparatus according to
the first embodiment of the present invention; 15 FIG. 25 is a schematic
side view showing the flow of the clean air; FIG. 26 is a schematic side
view showing the flow of the clean air; FIG. 27 is a diagram for explaining
the opening and 20 closing operation (a first operation) of shutters
according to the present invention; FIG. 28 is a diagram for explaining the
opening and closing operation (a second operation) of the shutters
according to the present invention; 25 FIG. 29 is a horizontal sectional
view of a thermal processing unit according to a second embodiment of the
present invention; FIG. 30 is a partial plan view of a substrate processing
. apparatus according to a third embodiment of the present 30 invention;
FIG. 31 is a plan view showing a coating and developing processing system
according to a fourth embodiment of the present invention; FIG. 32 is a
front view of the coating and developing 35 processing system shown in FIG.
31; 



FIG. 33 is a sectional view when an area having a temperature regulation
and heat processing unit group in   ,,.:. ; - 33  FIG. 31 is sectioned
along an X-direction; FIG. 34 is a sectional view when an area having
temperature regulation processing units in FIG. 31 is sectioned along a
Y-direction; 5 FIG. 35 is a perspective view showing the structure of a
transfer device; FIG. 3 6 is a plan view showing the structure of a heating
and temperature regulation processing unit; FIG. 37 is a sectional view
showing the structure of 10 the heating and temperature regulation
processing unit shown in FIG. 36; FIG. 38 is a sectional view showing the
structure of temperature regulating mechanism; FIG. 39 is a plan view
showing a coating and developing 15 processing system according to a fifth
embodiment of the present invention; FIG. 40 is a front view of the coating
and developing processing system shown in FIG. 39; FIG. 41 is a sectional
view taken along the line A-A' 20 in FIG. 39; FIG. 42 is a plan view
showing a coating and developing processing system according to a sixth
embodiment of the present invention; FIG. 43 is a front view of the coating
and developing 25 processing system shown in FIG. 42; and FIG. 44 is a
sectional view taken along the line B-B' in FIG. 42. Detailed Description
of the Preferred Embodiment Preferred embodiments of the present invention
will 30 ~ be explained below with reference to the drawings. FIG. 1 to FIG.
3 are diagrams showing the entire structure of a substrate processing
apparatus according to an embodiment of the present invention. FIG. 1 is a
plan view, FIG. 2 is a front view, and FIG. 3 is a rear view. 35 This
substrate processing apparatus 1 has structure in which a cassette station
10 as a receiving section for transferring a plurality of for example, 25
semiconductor   ,.,., .:... 



- 34  wafers W as substrates to be processed per wafer cassette CR, as a
unit, from/to the outside into/from the apparatus and carrying the
semiconductor wafer W into/out of the wafer cassette' CR, a processing
station 12 in which various kinds 5 of processing units each for performing
predetermined processing for the semiconductor wafers W one by one in
coating and developing processing steps are multi-tiered, and an interface
section 14 for receiving and sending the semiconductor wafer W from/to an
aligner (not illustrated) 10 provided adjacent to the processing station 12
are integrally connected. In the cassette station 10, a plurality of , for
example, 5 wafer cassettes CR are mounted in a line in an X-direction at
the positions of projections 20a on a cassette mounting 15 table 20 with
respective wafer transfer ports facing the processing station 12 side. A
wafer transfer body 22 movable in the direction of arrangement of cassettes
(the X-direction) and in the direction of arrangement of the wafers housed
in the wafer cassette CR (a Z-direction) 2p selectively gets access to each
of the wafer cassettes CR. Moreover, this wafer transfer body 22 is also
structured to be able to rotate in a B-direction so as to get access to
thermal processing system units included in a third processing unit section
G3 structured in multiple tiers 25 which will be described later as shown
in FIG. 3. As shown in FIG. 1, in the processing station 12, the third
processing unit section G3, a fourth processing unit section G4, and a
fifth processing unit section G5 are arranged from the cassette station 10
side at the back of 30 the apparatus (the upper side in FIG. 1) , and a
first main wafer transfer section A1 as a first main transfer section is
provided between the third processing unit section G3 and the fourth
processing unit section G4. As will be described later, the first main
wafer transfer section A1 35 is placed so that a first main wafer transfer
body 16 can selectively get access to a first processing unit section G1,
the third processing unit section G3, the fourth    - 35  processing unit
section G4, or the like. A second main wafer transfer section A2 as a
second main transfer section is provided between the fourth processing unit
section G4 and the fifth processing unit section G5, and the second main 5
wafer transfer section A2 is placed so that a second main wafer transfer
body 17 can selectively get access to a second processing unit section G2,
the fourth processing unit section G4, the fifth processing unit section
G5, or the like. 10 Moreover, thermal processing units are placed at the
back of the first main wafer transfer section A1, and adhesion units (AD)
110 for performing hydrophobic processing or the wafer W and heating units
(HP) 113 for heating the wafer W, for example, are mounted as shown in 15
FIG. 3. To facilitate the maintenance of the interior of the system, for
example, the maintenance of the main wafer transfer section A1, these
adhesion units (AD) 110 and the heating unit (HP) 113 has drawer-type
structure so as to be removable. The adhesion unit (AD) may be structured
to 20 further include a mechanism for regulating the temperature of the
wafer W. A peripheral aligner (WEE) 120 for selectively exposing only an
edge portion of the wafer W and an inspection device 119 as an inspection
section for inspecting the thickness of a resist film applied on the 25
wafer W are placed at the back of the second main wafer transfer section
A2. The peripheral aligner (WEE) 120 and the inspection device 119 may be
disposed in multiple tiers . In some cases, thermal processing units are
arranged at the back of the second main wafer transfer section A2 similarly
30 to the back of the first main wafer transfer section A1. As shown in
FIG. 3, in the third processing unit section G3, oven-type processing units
each for performing predetermined processing while the wafer W is placed on
a mounting table, for example, high-temperature thermal 35 processing units
(BAKE) each being a first thermal processing unit for performing
predetermined heat processing for the wafer W,high-precision temperature 



:.. .. - 36  regulating units (CPL) each for performing heat processing for
the wafer W under precise temperature control, a transition unit (TRS)
being a delivery section of the wafer W from the wafer transfer body 22 to
the main wafer transfer 5 body 16, and a temperature regulating unit (TCP)
are, for example, ten-tiered from the top in order. Incidentally, a unit at
the third tier from the bottom is provided as a spare space. Also, in the
fourth processing unit section G4, for example, post-baking units (POST)
each as a fourth 10 thermal processing unit, pre-baking units (PAB) each
being a second thermal processing unit for performing heat processing for
the wafer W which has undergone resist coating, and a high-precision
temperature regulating unit (CPL) are, for example, ten-tiered from the top
in order. Furthermore, 15 in the fifth processing unit section G5, for
example, post-exposure baking units (PEB) each as a third thermal
processing unit for performing heat processing for the wafer W which has
undergone exposure, and high-precision temperature regulating units (CPL)
are, for example, ten 20 tiered from the top in order. In FIG. 1, the first
processing unit section G1 and the second processing unit section G2 are
disposed side by side in the Y-direction at the front of the apparatus (
the lower side in FIG. 1) in the processing station 12 . Solution 25
temperature regulating pumps 24 and 25 used for regulating the temperature
of a processing solution to be supplied to the processing unit sections G1
and G2 are provided respectively between the first processing unit section
G1 and the cassette station 10, and between the second 30 processing unit
section G2 and the interface section 14. Moreover, ducts 31 and 32 for
supplying clean air from an air regulator which is not illustrated but
provided outside this processing apparatus into each of the processing unit
sections G1 to G5. 35 As shown in FIG. 2, in the first processing unit
section G1, five spinner-type processing units as solution supplying units
each for performing predetermined    - 37  processing while the wafer W is
placed on a spin chuck in a cup CP, for example, three resist coating units
(COT) and two bottom coating units (BARC) each for forming an
antireflection film in order to prevent reflection of light 5 at the time
of exposure are five-tiered from the bottom in order. Also, in the second
processing unit section G2, five spinner-type processing units, for
example, developing units (DEV) are five-tiered from the bottom in order.
Since the drainage of a resist solution is troublesome in terms 10 of both
mechanism and maintenance in the resist coating unit (COT) , it is
desirable to place the resist coating unit at the lower tier, but it is
possible to place it at the upper tier as necessary. The aforesaid first to
fifth processing unit sections 15 G1 to G5, the adhesion unit (AD) 110, the
heating unit (HP) 113, the peripheral aligner (WEE) 120, the inspection
device 119 can be removed for maintenance, and in addition, a panel 40 (See
FIG. 1) at the back of the processing station 12 is attached to be
removable or to be able to open and close . 20 At the lowest tiers of the
first and second processing unit sections G1 and G2, chemical chambers
(CHM) 26 and 27 as solution supplying mechanisms for supplying the
aforesaid processing solution to the processing unit sections G1 and G2 are
provided respectively. 25 Incidentally, an integrated control section 8 for
controlling the whole system of the substrate processing apparatus 1 is
provided at the lower portion of the cassette station 10. 



A fixed type buffer cassette BR is disposed at the front 30 of the
interface section 14, and a wafer transfer body 27 is provided at the
center thereof . The wafer transfer body 27 moves in the X- and the
Z-direction to get access to the cassette BR . The wafer transfer body 27
is also structured to be rotatable in the B-direction so as to get access
to 35 thefifth processing unit section G5. Furthermore, as shown in FIG. 1,
a plurality of high-precision temperature regulating units (CPL) are
positioned at the back of the    - 38  interface section 14, and, for
example, they are vertically two-tiered. The wafer transfer body 27 can
also get access to these temperature regulating units (CPL). Next, the
structure of the first main wafer transfer 5 section A1 as the main
transfer section will be explained with reference to FIG. 4 to FIG. 10.
Incidentally, the second main wafer transfer section A2 is the same as the
first main wafer transfer section A1, and thus the explanation thereof is
omitted. 10 In FIG. 4, the main wafer transfer section A1 is surrounded by
a casing 41 and a door 38 attached to be able to open and close on the back
side of the casing 41, and the illustration of the casing 41 and the door
38 are omitted in FIG. 5 for making the explanation clearly understandable.
15 A window 38a is formed in the door 38 so that access to the adhesion
unit (AD) 110, or access to the peripheral aligner 120 and the inspection
device 119 in the case of the second main wafer transfer section A2 can be
obtained. Windows 41b and 41a are provided respectively at the front face
and each 20 side face in the casing 41 so that access to the outside can be
obtained. The front windows 41b are provided at five positions so that the
wafer W is delivered from/to the first processing unit section G1 with five
tiers (See FIG. 5), whereas the 'side windows 41a are provided at ten
positions 25 so that wafer W is delivered from/to the third or the fourth
processing unit section G3 or G4 with ten tiers as shown in FIG. 6. It is
possible to increase or decrease the number of the windows as required.
Attached at each of the side faces of the casing 41 is a surrounding member
44 for 30 connecting the casing 41 and the third or the fourth processing
unit section G3 or G4 with a small gap a between the casing 41 and the
processing unit section G3 or G4 . The gap a has a distance capable of
preventing the occurrence and entry of particles, for example, a distance
of 0.5mm. 35 An impact absorbent packing 30 is provided on each of the
Processing unit sections G3 and G4 sides of the surrounding members 44, and
as shown in-FIG. 6, corresponding windows    - 39  30a are also formed in
the packing 30. In the surrounding member, partition plates 34 are provided
to separate respective windows 30a. In FIG. 4, a surrounding member 44'
having the same 5 structure as the surrounding member 44 is attached at a
position corresponding to.five openings 97 provided in a casing 41' on the
first or the second processing section G1 or G2 side with a small gap a
(for example, 0.5mm) from the main wafer transfer section A1 (A2). 10 At
the bottom of the first main wafer transfer section A1, four fans 36 for
controlling the inside pressure, temperature, and humidity are placed. The
operation of these fans 36 is controlled by the integrated control section
8 (See FIG. 2). 15 As shown in FIG. 4 and FIG. 5, vertical poles 33 are
placed on each of the first or the second processing unit section G1 and G2
inside the casing 44. Inside one of the poles 33, a pair of pulleys 51 and
52 are attached respectively at the upper end portion and the lower end 20
portion as shown in FIG. 7, and an endless belt 49 being a vertical drive
means is stretched between the pulleys 51 and 52 . A support portion 45 of
the first main wafer transfer body 16 is connected to the vertical drive
belt 49 with a belt clamp 47 between them. Furthermore, as shown in FIG. 



25 4 and FIG. 5, a flange portion 45a is provided at the support portion
45, and the flange portion 45a is slidably engaged with sleeves 33a formed
in both the poles 33. The lower pulley 52 is connected to a rotating shaft
Ma of a drive motor M fixed to the bottom of the pole 33 to compose a drive
30 pulley. The aforesaid vertical belt drive mechanism and vertical slide
mechanism enables the main wafer transfer body 16 to ascend and descend in
a vertical direction by driving force of the drive motor M. The aforesaid
ascending and descending mechanism is 35 placed similarly in the other pole
33, but the drive motor . M can be omitted in the other pole 33. The main
wafer transfer body 16 contains a motor 50    - 40  in the support portion
45. A rotating rod 46 which is rotatable in the B -direction is connected
to the motor 50 (See FIG. 5), and an arm base end portion 55 being a base
end of three arms 7a, 7b, and '7c is fixed to the upper end 5 of the
rotating rod 46. FIG. 8 is a front view of the main wafer transfer body 16
in the state of FIG. 4. Vertical members 95 are attached on both sides of a
forward end portion of the arm base end portion 55, and attached to the
vertical members 95 are a 10 shielding plate 9 for blocking off radiation
heat from the upper arm 7a and the middle arm 7a between both the arms and
an attaching member 96 to be laid between these vertical members 95. A pair
of optical sensors 94 are provided at the center of the attaching member 96
and the forward end 15 of the arm base end portion 55, whereby the presence
or absence of the wafer W on each arm and the misalignment of the wafer W
are confirmed. FIG. 9 is a sectional view showing the structure of the base
end portion 55 of the main wafer transfer body 16, 20 and FIG. 10 is a
sectional view taken along the line [10] - [10] in FIG. 9. An arm
supporting plate 54 is fixed to each of the arm base end portions of the
arms 7a to 7c . Each of the arm supporting plates 54 is formed into a
sectional L-shape, and an arm carriage 56 movable along rails 61 laid on a
base 25 55a of the base end portion 55 in the longitudinal direction of the
arm is fixedly attached to each of the arm supporting plates 54. . Guides
62 slidably engaged with the rails 61 are provided at the lower portion of
each of the arm carriages 30 56. The inner face of the arm carriage 56 is
fixed to a drive belt 65 stretched between a pulley 63 placed near an arm
original position (a base end portion 55b of the base 55) and a pulley 64
placed near an arm forward movement end position (a forward end portion 55c
of the base 55) with 35 a belt clamp 66 between them. The pulleys 63 are
coaxially . connected to pulleys 68 with bearings 67 respectively, these
pulleys 68 are connected to pulleys 70 with drive belts 69   .:.5,,i - 41
respectively, and the pulleys 70 are fixed to rotating shafts of drive
motors 60 respectively. 



When the rotating shaft of each of the motors 60 rotates, each of the
pulleys 63 rotates via the pulley 70, the drive 5 belt 69, and the pulley
63, each of the drive belts 65 is driven by the rotational drive of each of
the pulleys 63, and each of the arm carriages 56 moves on the rails 61 with
each of the drive belts 65. The direction of movement is decided by the
direction of rotation of each of the motors 10 60. The motors are naturally
driven independently of each other, and the arms 7a to 7c can be moved
independently of each other. The aforesaid structure of the main wafer
transfer body 16 allows each of the arms 7a to 7c to rotate in the B15
direction and move in the X-, the Y-, and the Z-direction so as to be able
to get access to the processing unit sections G1, G3, and G4 as described
above. Next, with reference to FIG. 11 to FIG. 13, the pre-baking unit
(PAB), the post-exposure baking unit (PEB), 20 and the post-baking unit
(POST) out of ten-tiered units included in the fourth processing unit
section G4 and the fifth processing unit section G5 will be explained.
These baking units are different only in processing temperature. As shown
in FIG. 11, such a thermal processing unit 25 has a thermal processing
device H at the back of the apparatus and a temperature regulation and
transfer device C at the front thereof in a casing 75. In the thermal
processing device H, a hot plate 86 being heated by a heating wire86b with
a proper heat insulating material provided in a 30 cylindrical supporting
body 88 is placed. Under the supporting body 88, three pins 85 for
delivering the wafer W are placed to be ascendable and descendable by a
drive device 82. The three pins 85 are placed while being retracted into
through-holes 86a formed in the hot plate 35 86. Meanwhile, in the
temperature regulation and transfer device C, sliders 79a and 79h movable
along two guide rails   I - 42  77 laid in the X-direction are provided,
and a temperature regulation and transfer plate 71 is. fixed to the sliders
79a and 79b with connecting members 78 and 78. Under the temperature
regulation and transfer plate 71, ascending and 5 descending pins 84 for
delivering the wafer W are placed to be ascendable and descendable by a
drive device. Slots 71a are formed in the temperature regulation and
transfer plate 71 so that the ascending and descending pins 84 embedded
thereunder can ascend. As this temperature 10 regulating mechanism,
temperature control is performed by regulating the temperature of the wafer
W at a predetermined temperature, for example, about 40C by using cooling
water, for example. The drive device not illustrated, for example, the
drive device by means of air, a motor, or the like is 15 provided in one
slider 79a, and a sensor not illustrated for recognizing an operation
position is provided in the other slider 79b. An air flow path 75c for
controlling atmospheric pressure which will be described later is formed at
the front 20 of the casing 75 (on the left side of FIG. 11) , and the flow
path 75c communicates with the temperature regulation and transfer device C
side via a fan 87a. Further, the flow path 75c leads from the uppermost
tier to the lowermost tier in the vertical direction (the Z-direction)
although not 25 illustrated. Furthermore, fans 87b are placed at both the
side faces of the casing 75 on the thermal processing device H side, and
exhaust ports 75d are respectively formed therein and lead from the
uppermost tier to the lowermost tier similarly. 30 Concerning the fourth
processing unit section G4, for example, an opening 75a is provided to
receive and send the wafer W from/to the first main wafer transfer section
A1 in one side face on the temperature regulation and transfer device C
side of the casing 75, and an opening 75b is provided 35 to face the window
41a of the second main wafer transfer section A2 at the other side face.
Shutters 76a and 76b which can freely open and close are provided in the
openings 75a  



- 43  and 75b. The opening and closing operation of the shutters 76a and
76b is performed by a drive section not illustrated under the integrated
control section 8. FIG. 13 is a side sectional view of the entire fourth 5
processing unit section G4 (the entire fifth processing unit section G5) .
As illustrated, a temperature regulating pipe 90 for letting cooling water
flow in order to inhibit thermal diffusion to the outside of the fourth
processing unit section G4 ( the fifth processing unit section G5 ) and
inhibit 10 an increase in the temperature of an atmosphere in the apparatus
is provided from the uppermost tier to the lowermost tier, and connected to
a pump which is not illustrated but provided under the processing unit
section G4 (G5 ) in each side face portion on the thermal processing 15
device H side. Next, the high-precision temperature regulating unit (CPL)
as a temperature regulating section which is included in all the thermal
processing system unit sections (the third to fifth processing unit
sections G3 to G5) will be explained 20 with reference to FIG. 14. The
aforesaid temperature regulation and transfer device C in the pre-baking
unit (PAB) or the like is replaced with a high-precision temperature
regulating device C2, and the thermal processing device H is eliminated,
and hence the same numerals and symbols will 25 be used to designate the
same components as those in the pre-baking unit (PAB) or the like, so that
the explanation will be omitted. The high-precision temperature regulating
device C2 is provided with a high-precision temperature regulating 30 plate
133 in a cylindrical supporting body 131. In this high-precision
temperature regulating plate 133, although not illustrated, Peltier
elements, for example, are used, and the temperature of the wafer W is
regulated at a predetermined temperature, for example, 23C by feedback 35
control, whereby precise temperature control can be . performed. Under the
supporting body 133, the three pins 85 for delivering the wafer- W are
placed to be ascendable    - 44  and descendable by the drive' device 82 .
The three pins 85 are placed while being retracted into through-holes 133a
formed in the high-precision temperature regulating plate 133. 5 Next, the
structure of a high-temperature thermal processing unit (BAKE) included in
the third processing unit section G3 will be explained with reference to
FIG. 15. Incidentally, the same numerals and symbols will be used to
designate the same components as those in the pre-baking 10 unit (PAB) or
the like, so that the explanation will be omitted. A temperature regulating
device C1 as a temperature regulating section is disposed on the front side
of the apparatus in the casing 75. The temperature regulating 15 device C1
is provided with a temperature regulating plate 163 in a cylindrical
supporting body 161. The temperature of the temperature regulating plate
163 is controlled by using cooling water or the like similarly to the
aforesaid pre-baking unit (PAB) or the like. Meanwhile, a high 20
temperature thermal processing device HH for performing heat processing at
a temperature higher than the thermal processing device H in the pre-baking
unit (PAB) or the like is disposed on the back side. In the
high-temperature thermal processing device HH, likewise with the thermal 25
processing device H, a high-temperature hot plate 112 is placed with a
proper heat insulating material provided in the cylindrical supporting body
88. Under the supporting body 88, the three pins 85 for delivering the
wafer W are placed to be ascendable and descendable by the drive device 



30 82 . The three pins 85 are placed while being retracted into
through-holes 112a formed in the hot plate 112. The distance between the
temperature regulating device C1 and the high-temperature thermal
processing device HH is set to be larger than the distance between the
temperature 35 regulation and transfer device C and the thermal processing
. device H in the pre-baking unit (PAB) or the like so as to prevent
thermal processing at a high temperature in the    - 45  high-temperature
thermal processing device HH from exerting on a bad influence on
temperature regulation processing in the temperature regulating device C1.
. On both sides of the temperature regulating device C1 5 and the
high-temperature thermal processing device HH, guide rails 118 are laid in
the X-direction, and a subarm 115.as a sub-transfer section for
transferring the wafer W so as to be movable along the guide rails 118 by a
drive device not illustrated is provided. The sub-arm 115 has a 10 pair of
hands 115a and 115a. Although the detailed structure of the temperature
regulating unit (TCP) included in the lowest tier of the third processing
units G3 is not illustrated, the temperature regulating unit (TCP) has the
same structure 15 as the aforesaid high-precision temperature regulating
unit (CPL), and as a temperature regulating mechanism of the temperature
regulating unit (TCP), temperature control is given by using cooling water,
Peltier elements, or the like. For example, the number of Peltier elements
in this case 20 is less than that in the case of the high-precision
temperature regulating plate 133. FIG. 16 shows the transition unit (TRS)
included in the third processing unit section G3 . Different from other
thermal processing units, this has no thermal processing 25 system device
(for example, the temperature regulating device C1) and has only the
ascending and descending pins 85 and a drive device for vertically moving
them. Other components in the transition unit (TRS) are the same as those
in the high-precision temperature regulating unit (CPL) or 30 the like.
Although not illustrated, the aforesaid spare space included in the third
processing unit section G3 has only ascending and descending pins and a
drive device for vertically moving them for receiving and sending the wafer
W from/to other processing units, similarly to the 35 transition unit
(TRS). . Next, the structure of a resist coating unit (COT) shown in FIG.
17 and FIG. 18 willbe explained.    - 46  In this unit, a fan filter unit F
for air control which will be described later is mounted at the upper
portion of a casing 41' , and at the lower portion thereof, an annular cup
CP is placed near the center of a unit base plate 151 5 smaller than the
width of the casing 41' in the Y-direction, and a spin chuck 142 is placed
therein. The spin chuck 142 is structured to rotate by rotational driving
force of a drive motor 143 while the wafer W is fixedly held by vacuum
suction. Inside the cup CP, pins 148 for delivering the 



10 wafer W are provided to be ascendable and descendable by a drive device
147,~and a drain port 145 for drainage is provided. A drain tube 141 is
connected to this drain port and leads to an under drain port not
illustrated by using a space between the unit base plate 151 and the casing
41' . 15 Drain tubes 141a are connected respectively to a plurality of
resist coating units (COT) , and thus arranged in a line as illustrated in
this processing unit section. Meanwhile, an air flow path for atmospheric
pressure control which will be described later is formed by a space 20 L
between the casing 41' and the unit base plate on the opposite side (the
right side of FIG. 17) , and a fan filter unit F of another resist coating
unit (COT) at a tier lower than this resist coating unit (COT) can be seen.
A nozzle 135 for supplying a resist to the front face 25 of the wafer W is
connected to a solution supplying mechanism (not illustrated) in the
chemical chamber (CHM) 26 (See FIG. 2 ) by a supply pipe 134 . The nozzle
135 is removably attached to a forward end portion of a nozzle scan arm 136
at a nozzle waiting section 146 placed outside the cup CP and moved to 30 a
predetermined resist discharge position set above the spin chuck 142. The
nozzle scan arm 136 is attached to an upper end portion of a vertical
supporting member 149 which is horizontally movable on guide rails 144 laid
in one direction (the Y-direction) on a unit base plate 151, and moves in
35 the Y-direction integrally with the vertical supporting member 149 by a
Y-directional drive mechanism not illustrated.     - 47  The nozzle scan
arm 136 is movable also in the Xdirection orthogonal to the Y-direction in
order that the nozzle 135 is selectively attached thereto depending on the
type of resist at the nozzle waiting section 146, and moves 5 in the
X-direction by an X-directional drive mechanism not illustrated. A drain
cup 138 is provided between the cup CP and the nozzle waiting section 146,
and the nozzle 135 is cleaned at this position prior to the supply of the
resist to the 10 wafer W. A vertical supporting member movable in the
Ydirection for supporting a rinse nozzle scan arm 139 as well as the
vertical supporting member 149 for supporting the nozzle scan arm 136 is
provided on the guide rails 144. A 15 rinse nozzle 140 for side rinse is
attached to a forward end portion of the rinse nozzle scan arm 139. The
rinse nozzle scan arm 139 and the rinse nozzle 140 move translationally or
rectilinearly between a nozzle waiting position (position shown by a full
line) set by the side 20 of the cup CP and a rinse solution discharge
position (position shown by a dotted line) set immediately above the
peripheral edge portion of the wafer W mounted on the spin chuck 142. Next,
the structure of the developing unit (DEV) shown 25 in FIG. 19 and FIG. 20
will be explained. In this developing unit (DEV), the same numerals and
symbols will be used to designate the same components as those in the
resist coating unit (COT) , so that the explanation thereof will be
omitted. In a nozzle 153 for supplying a developing solution 30 to the
front face of the wafer W, a plurality of holes not illustrated with a
diameter longer than that of the wafer W for discharging the developing
solution are formed. A nozzle waiting section 154 is provided by the side
of a cup CP, and a rinse nozzle 155 for supplying a rinse solution 35 for
rinsing the developing solution on the front face of the wafer W is
provided there. The rinse nozzle 155 has the same structure as the nozzle
153. In this nozzle waiting   



`.~. - 48  section 154, pre-dispense is performed regularly or as required
in order to dispose of the developing solution which has dried and
deteriorated at the forward end of the nozzle 153. 5 Although the nozzle
scan arm 136 in the resist coating unit (COT) can move in the X-direction,
a nozzle scan arm in this developing unit (DEV) moves only in the
Y-direction along the guide rails 144. As for the bottom coating unit
(BARC) , only a coating 10 solution in the resist coating unit (COT) is
replaced with an antireflection film material, so that the explanation of
the structure thereof is omitted. Next, a series of operations in the
substrate processing apparatus 1 explained above will be explained 15 with
reference to the flow chart shown iri FIG. 21. In the cassette station 10,
the wafer transfer body 22 first gets access to the cassette CR housing
unprocessed wafers on the cassette mounting table 20 and takes one
semiconductor wafer W out of the cassette CR (S1). After 20 taking the
wafer W out of the cassette CR, the wafer transfer body 22 rotates 180 in
the B-direction, the shutter 76a (See FIG. 11 and FIG. 12) of the opening
75a of the temperature regulating unit (TCP) in the third processing unit
section G3 opens, a hand of the wafer transfer body 25 22 is inserted into
the casing 75 from the opening 75a, and the wafer W is mounted on the
temperature regulating plate. Then, predetermined temperature regulation
processing (first temperature regulation) is performed (S2). After
temperature regulation processing is completed 30 in the temperature
regulating unit (TCP), the opening 75b on the opposite side opens, the
upper arm 7a of the first main wafer transfer body 16 is inserted
therefrom, and the wafer W is delivered to the arm 7a. The main wafer
transfer body 16 rotates 90 counterclockwise in FIG. 4, a shutter 35 43 of
the bottom coating unit (BARC) included in the first processing unit
section G1 opens, the upper arm 7a is inserted into the casing, the wafer W
is mounted at a    - 49  predetermined position, and an antireflection film
is formed (S3) . As described above, the transfer of the wafer W from the
temperature regulation system processing units to the coating system
processing units (G1 and G2) is 5 performed only by the upper arm 7a, and
the transfer of the wafer W after heat processing which will be described
later is performed by the middle arm 7b or the lower arm 7c, whereby ~
thermal influence on the wafer W can be held to a minimum. When the
predetermined coating processing in the 10 bottom coating unit (BARC) is
completed, the shutter 43 opens, the middle arm 7b (or the lower arm 7c) is
inserted to receive the wafer W and put back in its original position
(inside the casing 41) . The wafer W is transferred to the heating unit
(HP) 113 to undergo first pre-stage heat processing 15 (S4) . The heating
temperature in this case is, for example, 120C . Thereafter, in the
high-temperature thermal processing unit (BAKE) shown in FIG. 15, the
shutter 76 shown in FIG. 15 opens, and the middle arm 7b (or the lower arm
20 7c) of the first main wafer transfer body A1 on which the wafer W is
mounted moves in the Y-direction to a position immediately above the
temperature regulating device C1. Ascending and descending pins 127 in the
temperature regulating device C1 ascend, and the wafer W is mounted on 25
the pins 127 at a position higher than the sub-arm 115. Thereafter, the
middle arm 7b is put back in its original position, and the shutter 76
closes. At this time, the sub-arm 115 is waiting in the vicinity of the
center of the unit so as not to hinder the movement of the main wafer 



30 transfer body 16. The sub-arm 115 on standby moves to a position above
the temperature regulating device C1. The ascending and descending pins 127
descend while the wafer W is mounted thereon, and the wafer W is delivered
to the sub-arm 115. 35 The sub-arm 115 which has received the wafer W moves
in the X=direction to the back side, and the wafer W is mounted on the hot
plate 112 of the high-temperature thermal    - 50  processing device HH for
the next step by the movement of the ascending and descending pins to
undergo predetermined first post-stage heat processing (S5). In this heat
processing, the wafer W is heated, for example, at 230C for 5 a
predetermined period of time. After the predetermined thermal processing by
the high-temperature thermalprocessing device HH is completed, the wafer W
is moved to the temperature regulating device C1 by the sub-arm 115 and
mounted on the temperature 10 regulating plate 163 by the ascending and
descending pins 127, and the temperature of the wafer w is regulated at a
predetermined temperature there (S6). The wafer W is then transferred from
the hightemperature thermal processing unit (BAKE) to the first main 15
wafer transfer section A1 by the first main wafer transfer body 16, and
transferred to the high-precision temperature regulating unit (CPL)
included in the fourth processing unit section G4 therefrom by the same
operation. Predetermined temperature regulation processing at 23'C, for
example, is 20 performed there (second temperature regulation) (S7). When
the temperature regulation processing is completed, the shutter 43 shown in
FIG. 17 opens, and the wafer W is transferred to the resist coating unit
(COT) included in the first processing unit section G1 to undergo 25 resist
solution coating processing (S8). Iri the resist coating unit (COT) , when
the wafer W is transferred to a position immediately above the cup CP, the
pins 148 first ascend and then descend after receiving the wafer W, and the
wafer W is mounted on the spin chuck 142 30 and vacuum-sucked. The nozzle
135 which has been waiting at the nozzle waiting section moves to a
position above the center of the wafer W shown in FIG. 17 by the mechanisms
of the nozzle scan arm 136 and the guide rails 144. After the predetermined
resist solution is applied to the center 35 of the wafer W, the wafer W is
rotated at 100rpm to 3000rpm by the drive motor 143 , and the coating of
the resist solution is completed by spreading the resist solution over the
entire   :;;,:.; .:. - 51  face of the wafer W by centrifugal force.
Subsequently, the shutter 76b of the pre-baking unit (PAB) in the fourth
processing unit section G4 opens, and the middle arm 7b on which the wafer
W is mounted moves in 5 the Y-direction to a position immediately above the
temperature regulation and transfer plate 71 as shown in FIG. 22A.
Thereafter, as shown in FIG. 22B, the ascending and descending pins 84
ascend, and the wafer W is mounted on the pins. The middle arm 7b is then
put back in its 



10 original position, the shutter 76b closes, and as shown in FIG. 22C, the
ascending and descending pins 84 descend, whereby the wafer W is mounted on
the temperature regulation and transfer plate 71 (S9). As shown in FIG.
23A, the temperature regulation and 15 transfer plate 71 on which the wafer
W is mounted moves to the back side to a position directly above the hot
plate 86. Thereafter, as shown in FIG. 23B, the pins 85 ascend, the wafer W
is mounted on the pins. Subsequently, the temperature regulation and
transfer plate 71 is put back 20 in its original position, and as shown in
FIG. 23C, the pins 85 descend, whereby the wafer W is mounted on the hot
plate 86 to undergo predetermined second heat processing (PAB)(S10). As a
result, a remaining solvent is removed from the coating film on the wafer W
by evaporating. 25 After the predetermined heat processing by the heat
processing device H is completed, operations reverse to the operations
shown by FIG. 23A to FIG. 23C are performed. Specifically, the wafer W is
returned to the front side while mounted onto the temperature regulation
and transfer plate 30 71 from the hot plate 86 by the temperature
regulation and transfer device C . At this time, the temperature regulation
and transfer device C moves to the front side while regulating the
temperature of the heated wafer W, for example, at about 40C
(temperature-regulating the wafer W) (S11). 35 Consequently, a processing
period of time from heat processing to temperature regulation processing
can be reduced, thereby improving, throughput.   .:.:.. - 52  The wafer W
is then taken out of the temperature regulation and transfer device C by
the second main wafer transfer body 17 by operations reverse to the
operations explained by means of FIG. 22A to 22C, and transferred to 5 the
film thickness inspection device 119 and the peripheral aligner 120 through
the window 38a of the door 38 shown in FIG. 4. After predetermined film
thickness inspection and substrate edge exposure processing are performed
there (S12), the wafer W is delivered to the ascending and 10 descending
pins 84 of the temperature regulation and transfer device C in the fifth
processing unit section G5 by the second main transfer body 17 and then
transferred from the interface section 14 (S13) to the aligner not
illustrated (S15) by the wafer transfer body 27. In this 15 case, the wafer
W is sometimes stored in the buffer cassette BR temporarily before being
delivering to the aligner. Thereafter, predetermined temperature regulation
processing is performed by the high-precision temperature regulating unit
(CPL) 130 in the interface section 14 (S14) . 20 The aforesaid film
thickness inspection device is a unit to perform not only inspection by the
naked eye but also microscopic inspection by means of inspection equipment,
and performs contamination inspection for particles and the like, surface
inspection, and the like, in addition to film 25 thickness inspection. In
this respect, inspection may be performed suitably instead of being
performed for all the wafers W . After exposure processing is completed,
the wafer W is transferred to the post-exposure baking unit (PEB) 30
included in the fifth processing unit section G5 through the interface
section 14 by the wafer transfer body 27 . Also in this case, by operations
similar to the operations explained in S9 to S11, the wafer W is
transferred from the wafer transfer body 27 to the temperature regulation
and 35 transfer device C (S16), then transferred from the temperature
regulation and transfer device C to the thermal processing device H while
the temperature of the wafer W   ::...:._ - 53  is being regulated to
undergo heat processing by the thermal processing device H (third heating)
(S17) . The wafer W is transferred while being regulated at a predetermined
temperature by the temperature regulation and transfer 



5 device C (S18), and taken out by the second main wafer transfer body 17
in the. second main wafer transfer section A2. Subsequently, the wafer W is
subjected to predetermined temperature regulation processing, for 10
example, at 23C in the high-precision temperature regulating unit (CPL)
included in the fifth processing unit section G5 ( fourth temperature
regulation) ( S19 ) , and then transferred to the developing unit (DEV)
included in the second processing unit section G2 by the main wafer
transfer 15 body 17 to undergo coating processing of the developing
solution (S20). In this developing unit (DEV), when the wafer W is
transferred to a position immediately above the cup CP, the pins 148 first
ascend and then descend after receiving the 20 wafer W, and the wafer W is
mounted on the spin chuck 142 and vacuum-sucked. The nozzle 135 which has
been waiting at the nozzle waiting section moves to a position above the
periphery of the wafer W by the mechanisms of the nozzle scan arm 136 and
the guide rails 144. While the wafer W is 25 being rotated, for example, at
l0rpm to 100rpm by the drive motor 143 and the nozzle 135 moves from the
periphery of the wafer W in the Y-direction, coating of the predetermined
developing solution is performed by the centrifugal force of rotation.. 30
The wafer W is then transferred to the post-baking unit (POST) included in
the fourth processing unit section G4. Also in this case, by operations
similar to the operations explained in S9 to S11 and S16 to S18, the wafer
W is transferred from the main wafer transfer body 17 to the 35 temperature
regulation and transfer device C (S21), then . transferred from the
temperature regulation and transfer device C to the thermal processing
device H to undergo heat   ;.., - 54  processing by the thermal processing
device H (fourth heating) (S22). The wafer W is transferred while the
temperature of the wafer W is being regulated at a predetermined
temperature, for example, 40C by the 5 temperature regulation and transfer
device C (S23 ) , and this time taken out by the first main wafer transfer
body 16 in the first main wafer transfer section A1. In this heat
processing, the wafer W is heated, for example, at 100C for a predetermined
period of time. As a result, the resist 10 swelled due to developing is
cured, and chemical resistance is improved. The wafer W is then transferred
to the spare space in the third processing unit section G3 by the main
wafer transfer body 16 and returned to the cassette CR of the 15 cassette
station 10 by the wafer transfer body 22 (S24). In this case, processing
ununiformity and the like on the wafer W are sometimes inspected
macroscopically by the naked eye by means of a macroscopic inspection
device which is not illustrated but provided on the back side of the
cassette 20 station 10 before the wafer W is returned to the cassette CR of
the cassette station 10. In addition to the aforesaid macroscopic
inspection, pattern defects after developing, line width,
registration/overlay accuracy, and the like may be inspected. Such a
macroscopic inspection device may be 25 placed outside so as to protrude
from the back side of the cassette station 10, or may be placed inside the
cassette station 10. As explained above, the wafer W is transferred while
the temperature of the wafer W is regulated immediately after 30 the f
first heating ( S5 ) , the second heating ( S10 ) , the third heating
(S17), and the fourth heating (S22), whereby the temperature regulation
processing time in the second temperature regulation (S7), the third
temperature regulation (S14), and the fourth temperature regulation 35 (
S19 ) as the following steps can be reduced, thus improving . throughput.
The thermal processing~unit sections G3 to G5 each have 



- 55  ten-tiered structure, the coating processing unit sections G1 and G2
each have five-tiered structure, and moreover, the processing unit sections
G1 to G5 are arranged to surround the first main wafer transfer section A1
and the' second main wafer transfer section A2, which enables to a large
number of substrates to be processed quickly and enables to the main wafer
transfer bodies 16 and 17 to get access to respective units efficiently,
leading to contribution to an increase in throughput. 10 Heat processing is
performed by the thermal processing device H via the temperature regulation
and transfer device C from the main wafer transfer bodies 16 and 17. In
other words, the temperature of the wafer W is always maintained at a
predetermined temperature by the temperature 15 regulation and transfer
device C before the performance of heat processing. Hence, a difference in
processing state does not occur even if the heat processing time is fixed,
and the thermal budget of the wafer W in the whole substrate processing can
be fixed. 20 As shown in FIG. 1, the temperature regulation system devices
C1, C2, and C are placed between the heating devices H, HH, and the like in
the thermal processing system processing unit sections G3 to G5 and the
coating system processing unit sections G1 and G2, whereby the thermal 25
influence of the heating devices H, HH, and the like on the coating system
processing unit sections G1 and G2 can be held to a minimum. Meanwhile, the
portions between the main wafer transfer sections A1 and A2 and the
processing unit sections 30 G1 to G5 are surrounded by the surrounding
members 44 and 44' , whereby the entry of particles to the processing units
and the transfer sections can be prevented. As for these surrounding
members 44 and 44' , as shown in FIG. 4, the gap U is provided between each
of the 35 surrounding members 44 of the first and second main wafer
transfer sections A1 and A2, and each of the processing units, whereby
vibration caused by, the transfer of the main wafer   ., :,:, - 56
transfer sections A1 and A2 is not transmitted to the processing units,
resulting in certain performance of thermal processing and coating
processing. Next, atmospheric pressure, temperature, and humidity 5 control
in the substrate processing apparatus 1 will be explained with reference to
FIG. 24 to FIG. 26. In FIG. 24, air supply chambers 10a, 12a, and 14a are
provided at the upper portions of the cassette station 10, the processing
station 12, and the interface section 14 10 respectively, and filters with
a dust proof function, for example, ULPA filters 101, 102, and 103 are
attached to the lower faces of the air supply chambers 10a, 12a, and 14a.
Down flowing clean air is supplied from the ULPA filters 101, 102, and 103
of the air supply chambers to the sections 15 10, 12, and 14, and flows
down from these air supply chambers to respective processing units as shown
in FIG . 24 and FIG . 25. This down flowing air is supplied from the
aforesaid ducts 31 and 32 in the direction of the arrows (upward). In the
first and second processing unit sections G1 and G2, 20 air is exhausted
from an exhaust duct 100 (See FIG. 25) to an under exhaust port 125 through
fans 106 provided at the back side thereof. Tn the third to fifth
processing unit sections G3 to G5, air is exhausted from the exhaust port
75d to the under exhaust port 125 through the flow path 75c 25 and the fans
87a and 87b (See FIG. 11). As shown in FIG. 26, in the first and second
main wafer transfer sections A1 and A2 , air is exhausted from the under
exhaust port 125 through the fans 3 6 , led to the peripheral al igner 12 0
and the inspection device 119 through the window 38a of the door 



30 38, and exhausted to the exhaust port 125. The rotation speed of a11 the
aforesaid fans 106, 87a, 87b, and 36 is controlled by the control section 8
individually at each unit. In each unit of the coating system unit sections
(G1 35 and G2) , the fan filter unit F is attached on the top thereof, .
and a sensor S for measuring the atmospheric pressure, temperature, and
humidity is provided. The fan filter unit    - 57  F has, for example, a
ULPA filter and a small-sized fan. Meanwhile, in each unit of the third to
fifth processing unit sections G3 to G5, the same sensor S is provided, and
also in each of the first and second main wafer transfer 5 sections A1 and
A2, the sensor s is provided similarly. Detection results by the aforesaid
sensors S are sent to the control section 8. According to the aforesaid
structure, concerning atmospheric pressure control, the atmospheric
pressure in 10 the first and second processing unit sections G1 and G2 is
controlled to be higher than that in the first and second main wafer
transfer sections A1 and A2 and the third to fifth processing unit sections
G3 to G5) for example, by 0.3 (Pad to 0.4 (Pa) . By controlling the
atmospheric pressure in the 15 coating system unit sections G1 and G2
higher than that in the thermal processing system and the transfer system,
that is., by performing positive pressure control as above, coating
processing in the coating system units which need limitation on particles
most can be performed certainly and 20 precisely. According to the
aforesaid structure, the atmospheric pressure, temperature, and humidity in
each unit in the first to fifth processing unit sections G1 to G5, and the
first and second main wafer transfer sections A1 and A2 are 25
PID-controlled individually, whereby each processing can be performed in
the optimum environment suitable to processing in each unit. Moreover, when
the door 38 is opened at the time of maintenance of the first and second
main wafer transfer 30 sections A1 and A2, the amount of clean air to be
supplied into all the unit sections G1 to G5 and a11 the main wafer
transfer sections A1 and A2 is increased based on a command from the
control section 8, thereby increasing the atmospheric pressure. As a
result, the occurrence of 35 particles at the time of maintenance can be
inhibited. In . addition to this atmospheric pressure control, the
atmospheric pressure in the.. entire system (the substrate   ..>... .:.. .
- 58  processing apparatus 1) may be increased when the panel 40 at the
back in FIG. 1 is removed or opened and closed, in which case a fan which
operates only at the time of maintenance may be provided separately to
thereby increase 5 the atmospheric pressure in the entire system (the
substrate processing apparatus 1). 



Furthermore, as shown ~in FIG. 1, the temperature regulation system devices
C1, C2, and C are placed between the heating devices H, HH, and the like in
the thermal 10 processing system processing unit sections G3 to G5 and the
coating system processing unit sections G1 and G2, whereby the thermal
influence of the heating devices H, HH, and the like on the coating system
processing units G1 and G2 can be held to a minimum. Therefore, temperature
control in the 15 coating system processing unit sections G1 and G2 can be
performed precisely. In the substrate processing apparatus 1, as shown in
FIG. 27, in each unit in the thermal processing system unit sections G3 to
G5, opening and closing control is performed 20 so that when one opening
75a is opened by the shutter 76a, another opening 75b is closed by the
shutter 76b. Thus, each unit functions as a so-called load lock chamber,
environment on both sides across each unit can be effectively shut off, and
processing environment can be maintained 25 satisfactorily. Moreover, in
the substrate processing apparatus 1, as shown in FIG. 28, opening and
closing control is performed so that when the opening 97 of each unit in
the solution supply system unit sections G1 and G2 is opened by the shutter
30 43, the openings 75a and 75b of each unit in the thermal processing
system unit sections G3 to G5 on both sides of the unit sections G1 and G2
are closed by the shutters 76a and 76b. Consequently, an atmosphere which
exerts a bad influence on processing no longer flows into the thermal 35
processing system unit from the solution supply system unit . .
Furthermore, this system allows the temperature in solution supply devices
58 end 59 inside the chemical    - 59  chambers (CHM) 26 and 27 to be
regulated, thereby maintaining the temperature of the processing solution
to be supplied to the coating system processing units G1 and G2 in a
suitable state. It should be noted that the chamber used as the 5 coating
system processing unit can be substituted for the chemical chamber. FIG. 29
shows a thermal processing unit according to a second embodiment of the
present invention, and the explanation of the same components as those in
FIG. 11 and 10 FIG. 12 will be omitted. In this thermal processing unit
G3', a temperature regulating device C1', a low-temperature thermal
processing device LH, and the high-temperature thermal processing device HH
are disposed, for example, linearly from the front 15 side (the left side
in FIG. 29) in order inside the casing 75. These thermal processing devices
LH and HH are different only in heating temperature. As for the structure
thereof, similarly to the thermal processing device H of the first
embodiment, a low-temperature hot plate 111 is 20 provided in the
low-temperature thermal processing device LH and the high-temperature hot
plate 112 is provided in the high-temperature thermal processing device HH
respectively, with a proper heat insulating material provided in the
cylindrical supporting body 88. Under the 



25 supporting body 88, the three pins 85 for delivering the wafer W are
placed to be ascendable and descendable by the drive device 82. The three
pins 85 are placed while being retracted into through-holes 111a and 112b
formed in the hot plate 111 and 112 respectively. Meanwhile, the 30
temperature regulating device C1' is the same as the temperature regulating
device in the temperature regulating unit (TCP) of the first embodiment,
for example, and Peltier elements or cooling water is used as a temperature
regulating mechanism. 35 On both sides of the temperature regulating device
C1' , the low-temperature thermal processing device LH, and the
high-temperature thermal processing device HH, the guide    - 60  rails 118
are laid in the X-direction, and the sub-arm 115 is provided so as to be
movable along the guide rails 118 by a drive device not illustrated. The
sub-arm 115 has a pair of hands 115a and 115a. The thermal processing unit
G3' is arranged in the same manner as the processing unit sections G3 to G5
in the first embodiment . In this case, the panel 40 at the back of the
processing station 12 in FIG. 1 is moved to the back side so as to fit the
size of the thermal processing unit G3'. 10 As concerns the operation of
this thermal processing unit G3', the shutter 76 opens, and the middle arm
7b (or the lower arm 7c) of the first or the second main wafer transfer
body A1 or A2 moves in the Y-direction to a position immediately above the
temperature regulating device C1'. 15 The ascending and descending pins 127
in the temperature regulating device C1' ascend, and the wafer W is mounted
on the pins 127 at a position higher than the sub-arm 115. Thereafter, the
middle arm 7b is put back in its original position, and the shutter 76
closes. At this time, the 20 sub-arm 115 is positioned on the
low-temperature thermal processing device LH side so as not to hinder the
movement of the main wafer transfer body 16. The sub-arm 115 positioned on
the low-temperature thermalprocessing device LH side moves to a position
above the temperature regulating 25 device G1'. The ascending and
descending pins 127 descend while the wafer W is mounted thereon, and the
wafer W is delivered to the sub-arm 115. The sub-arm 115 which has received
the wafer W moves to the back side in the X-direction. Similarly, the wafer
30 W is mounted on the hot plates 111 and 112 of the low temperature
thermal processing device LH in the next step and the high-temperature
thermal processing device HH in the step after next by the movement of the
ascending and descending pins to undergo predetermined heat processing. 35
After the predetermined thermal processing by the high-temperature thermal
processing device HH is completed, the wafer W is moved to the,temperature
regulating device   .: .,: - 61  C1' by the sub-arm 115 and mounted on a
temperature regulating plate 122 to undergo predetermined temperature
regulation processing. 



In this embodiment, specially, thermal processing with 5 different
temperatures and temperature regulation processing can be performed
continuously, thereby raising throughput. If the temperature regulating
device C1', the lowtemperature thermal processing device LH, and the high10
temperature thermal processing device HH are properly partitioned by
shielding plates, temperature control in each device can be performed more
precisely. FIG. 30 shows a substrate processing apparatus according to a
third embodiment of the present invention. 15 In this substrate processing
apparatus 150, the second main wafer transfer section A2 in the f first
embodiment is modified, and a coating system processing unit section G2' is
added. Except this point, the structure is the same as in the first
embodiment. The processing unit section G2' has a resist 20 coating unit
(COT) and a developing unit (DEV). Although the main wafer transfer body 16
(17) itself in the main wafer transfer section A1 (A2 ) according to the
first embodiment does not move in the Y-direction, in a third main transfer
section A3 according to the third embodiment, 25 a Y-axis pole 128 is
provided so as to permit Y-directional movement. This Y-axis pole 128 is
movable along the pole 33 in the vertical direction, and the main wafer
transfer body 17 is attached to be movable along the Y-axis pole. This
makes it possible to transfer substrates which 30 can not be processed in
the first and second coating system 'processing unit sections G1 and G2 to
the processing unit section G2' by the main wafer transfer body 17 in the
third main wafer transfer section A3 to subject the substrates to
predetermined coating processing, after substrates are 35 processed in the
fourth and fifth processing unit sections G4 and G5. As a result,
throughput is improved. Next, a fourth embodiment of the present invention
will    - 62  be explained with reference to FIG. 31 to FIG. 38. FIG. 31 to
FIG. 34 are diagrams showing a coating and developing processing system
according to an embodiment of the present invention, FIG. 31 is a plan
view, and FIG. 32 is a front 5 view. FIG. 33 is a sectional view taken
along the Xdirection in FIG. 31, and FIG. 34 is a sectional view when an
area having temperature regulation processing units 218 in FIG. 31 is
sectioned along the Y-direction in FIG. 31. As shown in FIG. 31, this
coating and developing 10 processing system 201 has structure in which a
cassette . station 202 fox transferring a plurality of, for example, 25
wafers W per cassette C, as a unit, from/to the outside into/from the
coating and developing processing system 201 and carrying the wafer W
into/out of the cassette C, a first 15 processing station 203 in which
various kinds of processing units each for performing predetermined
processing for the wafers W one by one in coating and developing processing
steps are multi-tiered, a second processing station 204 disposed adjacent
to the first processing station and having 20 almost the same structure as
the first station, and an interface section 20S for transferring the wafer
W from/to an aligner (not illustrated) disposed adjacent to the second
processing station 204 are integrally connected. Coating processing of
applying an antireflection film and a resist 25 film on the wafer W is
mainly performed in the first processing station 203, and developing
processing of the exposed resist film is performed in the second processing
station 204. In the cassette station 202, a plurality of cassettes 30 C are
mounted in a line in the X-direction (the top-bottom direction in FIG. 31)
at the positions of projections 300a on a cassette mounting table 300 with
respective transfer 



ports for the wafer W facing the processing station 203 side. A wafer
transfer body 211 movable in the direction of 35 arrangement of the
cassettes C (the X-direction) and in the direction of arrangement of the
wafers W housed in the wafer cassette CR (the Z-direction; vertical
direction) can    - 63  freely move along a transfer path 212 and
selectively get access to each of the cassettes C. This wafer transfer body
211 is also structured to be able to rotate in the 8-direction so as to get
access to 5 a temperature regulation processing unit (CPL) 218a of each of
first heating and temperature regulation processing units 210a of the first
heating and temperature regulation processing unit group 214a as a second
processing unit group in the first processing station 203 which will be
described 10 later. As shown in FIG. 31 and FIG. 32, in the first
processing station 203, as first processing unit groups for performing
solution processing, an antireflection film coating unit (BARC} group 213a
and a resist film coating unit (CT} group 15 213b are provided at the
front. In the antireflection film coating unit (BARC) group 213a,
antireflection film coating units (BARC) 216 for performing coating
processing for the wafer W about normal temperature are stacked in three
tiers in a Z-axis direction. In the resist film coating unit (CT) 20 group
213b, resist film coating units (CT) 217 for performing coating processing
for the wafer W about normal temperature are stacked in three tiers in the
Z-axis direction. In the center of the first processing station 203, a
first heating and temperature regulation processing unit 25 group 214a and
a second heating and temperature regulation processing unit group 214b are
arranged as second processing unit groups with a transfer device 219a
between them. In the first heating and temperature regulation processing
unit group 214a, the first heating and temperature 30 regulation processing
units 210a are stacked in eight tiers in the Z-axis direction. In the
second heating and temperature regulation processing unit group 214b,
second heating and temperature regulation processing units 210b are stacked
in seven tiers in the Z-axis direction. In 35 addition, in the lower tier
thereof, a transfer unit (STL) is disposed. In the first and second heating
and temperature regulation processing units 210a and 210b,    - 64
temperature regulation processing units (CPL) 218a and 218b each for
performing temperature regulation processing for the wafer W and heat
processing units (HP) 220a and 220b are disposed adjacent to each other and
integrated respectively. As shown in FIG. 31 and Fig. 33, the first heating
and temperature regulation processing unit group 214a is structured by
stacking the first heating and temperature regulation processing units
210a, for example, in eight 10 tiers, and the first heating and temperature
regulation processing unit group 214a and the antireflection film coating
unit (BARC) group 213a are disposed so that the temperature regulation
processing unit (CPL) 218a is positioned on the antireflection film coating
unit (BARC) 



15 group 213a side in each of the first heating and temperature regulation
processing units 210a. Incidentally, FIG. 33 is a sectional view taken
along the X-direction in Fig. 31 and shows the positional relationship
between the first processing unit group 213a and the second processing unit
20 group 214a along the X-direction. The second heating and temperature
regulation processing unit group 214b is also structured by stacking the
second heating and temperature regulation processing units 210b in multiple
tiers, the temperature regulation processing unit (CPL) 218b is 25
positioned on the resist film coating unit (CT) group 213b side in each of
the second heating and temperature regulation processing units 210b. Around
a vertical transfer-type transfer device 219a, the antireflection film
coating unit (BARC) group 213a, the 30 resist film coating unit (CT) group
213b, the first and -second heating and temperature regulation processing
unit groups 214a and 214b are arranged. The transfer of the wafer W between
the first heating and temperature regulation processing unit group 214a and
the antireflection film 35 coating unit (BARC) group 213a and the transfer
of the wafer W between the second heating and temperature regulation
processing unit group 214b and the resist film coating unit    - 65  (CT)
group 213b are performed by the transfer device 219a. Shutter members 247a
and 247b capable of opening and closing are provided at both side faces of
the temperature regulation processing unit (CPL) 218a of the first heating
and 5 temperature regulation processing unit 210a. The wafer W is delivered
from/to the first heating and temperature regulation processing unit 210a
to/from the wafer transfer body 211, and from/to the first heating and
temperature regulation processing unit 210a to/from the transfer device 10
219a respectively via the shutter members 247a and 247b. The shutter member
247a capable of opening and closing is provided at one side face on the
transfer device side of the temperature regulation processing unit (CPL)
218b of the second heating and temperature regulation processing 15 unit
210b. The wafer W is delivered to/from the transfer device 219a from/to the
temperature regulation processing unit (CPL) 218b via the shutter member
247a. Meanwhile, as shown in FIG. 31 and FIG. 32, in the second processing
station 204, similarly to the first processing 20 station 203, as the first
processing unit groups for performing solution processing for the wafer W
about normal temperature, a first developing processing unit group 213c and
a second developing processing unit group 213d are provided at the front.
In the first developing processing 25 unit group 213c, developing
processing units (DEV) 226 are stacked in two tiers in the Z-axis
direction. Also in the 



second developing processing unit group 213d, developing processing units
(DEV) 226 are stacked in two tiers in the Z-axis direction. 30 In the
center of the second processing station 204, a third heating and
temperature regulation processing unit group 214c and a fourth heating and
temperature regulation processing unit group 214d as the second processing
unit groups are arranged with a transfer device 219b between them. 35 In
the third heating and temperature regulation processing . unit group 214c,
third heating and temperature regulation processing units 210c are stacked
in seven tiers in the   . .. - 66  Z-axis direction, and the transfer unit
(STL)which will be described later is disposed thereunder. In the fourth
heating and temperature regulation processing unit group 214d, fourth
heating and temperature regulation processing 5 units 210d are stacked in
eight tiers in the 2,-axis direction. In the third and fourth heating and
temperature regulation processing units 210c and 210d, temperature
regulation processing units (CPL) 218c and 218d each for 10 performing
temperature regulation processing for the wafer W and heat processing units
(HP) 220c and 220d are disposed adjacent to each other and integrated
respectively. As shown in FIG. 31, the third heating and temperature
regulation processing unit group 214c and the first 15 developing
processing unit (DEV) group 213c are disposed so that the temperature
regulation processing unit (CPL) 218c out of the temperature regulation
processing unit (CPL) 218c and the heat processing unit (HP) 220c of each
of a11 the stacked third heating and temperature regulation 20 processing
units 210c is positioned on the first developing processing unit (DEV)
group 213c side. Furthermore, the fourth heating and temperature regulation
processing unit group 214d and the second developing processing unit (DEV)
group 213d are disposed so that the temperature regulation 25 processing
unit (CPL) 218d out of the temperature regulation processing unit (CPL)
218d and the heat processing unit (HP) 220d of each of a11 the stacked
fourth heating and temperature regulation processing units 210d is
positioned on the second developing processing unit (DEV) group 213d 30
side. Around a vertical transfer-type transfer device 219b, the first
developing processing unit group 213c, the second developing processing
unit group 213d, and the third and fourth heating and temperature
regulation processing unit 35 groups 214c and 214d are arranged. The
transfer of the wafer . W between the third heating and temperature
regulation processing unit group 214c and the first developing    



- 67  processing unit (DEV) group 213c and the transfer of the wafer W
between the fourth heating and temperature regulation processing unit group
214d and the second developing processing unit (DEV) group 213d are
performed 5 by the transfer device 219b. The shutter members 247a and 247b
capable of opening and closing are provided at both side faces of the
temperature regulation processing unit (CPL) 218d of the fourth heating and
temperature regulation processing unit 210d. The wafer W is delivered
from/to the 10 fourth heating and temperature regulation processing unit
210d to/from the transfer device 219b, and from/to the fourth heating and
temperature regulation processing unit 210d to/from a wafer transfer body
237 respectively via the shutter members 247a and 247b. The shutter member
247b 15 capable opening and closing is provided at one side face on the
transfer device side of the temperature regulation processing unit 218c of
the third heating and temperature regulation processing unit 210c . The
wafer W is delivered to/from the transfer device 219b from/to the
temperature 20 regulation processing unit 218c via the shutter member 247b.
As shown in FIG. 31, a container shelf for housing a chemical tower 215 for
storing a processing solution to be used in an inspection machine 206 and
the first processing unit group 213a is provided at the back of each of the
first 25 processing station 203 and the second processing station 204. This
container shelf is movable along the Y-direction in FIG. 31 by a rail 207.
The container shelf has such structure as a door which can open and close
at the back side, for example, and containers can be housed in the door, 30
whereby exchange of containers, maintenance, and inspection can be easily
performed. The inspection machine 206 inspects the thickness of a coating
film of the wafer W which has undergone exposure and developing processing,
and it is placed as required. As the processing solution, for 35 example,
there are an antireflection film resist material to be supplied to the
antireflection film coating units (BARC) 216, a resist film material to be
supplied to the    - 68  resist film coating units (CT) 217, a developing
solution to be supplied to the developing processing units 226. A
processing solution stored in the chemical tower 215 disposed at the back
may be used as a main processing solution 5 source. Alternatively, it is
suitable that the chemical tower 215 disposed at the back is used as a
spare,' and that another chemical tower is disposed in another area as a
main processing solution source. In the interface section 205, a buffer
cassette 233 ~, 10 for example, with the same structure as the cassette C
for the wafers W for temporarily holding the unexposed wafer W is disposed
at the front thereof, and a peripheral aligner 234 is disposed at the back
thereof . The wafer transfer body 237 which is ascendable and descendable
in the vertical 15 direction and rotatable in the B -direction is movable
along a transfer path 236 between the buffer cassette 233 and the
peripheral aligner 234 . The wafer transfer body 237 can get access to the
temperature regulation processing units (CPL) 218d of the fourth heating
and temperature regulation 20 processing unit 210d, the buffer cassette
233, the peripheral aligner 234, and a pre-exposure temperature regulating
unit (not illustrated). As shown in FIG. 31 and FIG. 33, in the coating and
developing processing system 201, heat insulating walls 239 25 and passages
240 allowing gas exhausted from the bottoms of the first processing unit
group 213 to flow to the tops thereof, which will be described later, are
disposed between the first processing unit groups 213 (the antireflection
film coating unit (BARC) group 213a and the resist film 30 coating unit
(CT) group 213b) and the second processing unit groups 214 (the first and
second heating and temperature regulation processing unit groups 214a and
214b) in the first processing station 203, and between the first processing
unit groups 213 (the first and second developing processing 35 unit groups
213c and 213d) and the second processing unit . groups 214 (the third and
fourth heating and temperature regulation processing unit,groups 214c and
214d) in the   



:,. . ......:. - 69  second processing station 204. Namely, the heat
insulating walls 239 and the passages 240 are disposed so as to divide the
first processing unit groups 213 and the second processing unit groups 214.
5 As shown in FIG. 32, in the aforesaid antireflection film coating unit
(BARC) group 213a, the antireflection film coating units (BARC) 216 each
for performing-antireflection film coating processing for the wafer W by
coating the wafer W with an antireflection film while the wafer W is
mounted 10 on a spin chuck in a cup are stacked in three tiers. In the
resist film coating unit group 213b, the resist film coating units (CT)
each for performing resist coating processing for the wafer W by coating
the wafer W with a resist solution while the wafer W is mounted on a spin
chuck 15 in a cup are stacked in three tiers., In the first developing
processing unit group 213c, the developing processing units (DEV) 226 each
for performing developing processing for the wafer W by supplying a
developing solution while the wafer W is mounted 20 on a spin chuck in a
cup are stacked in the upper two tiers . In the second developing
processing unit group 213d, the developing processing units (DEV) 226 each
for performing developing processing for the wafer W by supplying a
developing solution while the wafer W is mounted 25 on a spin chuck in a
cup are stacked in the upper two tiers . In the second and third heating
and temperature regulation processing unit groups 214b and 214c, the
heating and temperature regulation processing units 210 are stacked in
seven tiers respectively, and the transfer units (STL) 30 238b and 238c are
disposed under the stacked units as shown ~in FIG. 34. The wafer W is
transferred between the fist and second processing stations 203 and 204 via
a communicating path 242 allowing the two transfer units (STL) 238b and
238c to communicate with each other. As shown in FIG. 34, 35 openings are
provided respectively in the transfer units (STL) 238b and 238c, and
shutter members 248a, 248b, 249a, and 249b each capable of opening and
closing are provided   . ..:! ' 1 ` 70 corresponding to the openings . By
opening and closing the shutter members 248a and 249b, the wafer W is
delivered from/to the transfer units (STL) 238b and 238c to/from the.
corresponding transfer devices 219a and 219b. Moreover, by opening and
closing the shutter members 248b and 249a, the wafer W is transferred
between the trasnfer units (STL) 238b and 238c, that is, between the first
and second stations via the communicating path 242. Next, the aforesaid
transfer devices 219a and 219b will 10 be explained by means of FIG. 35
being a perspective view. The aforesaid transfer devices 219a and 219b have
the same structure, so that they will be explained by using the numeral 219
in FIG. 35. As shown in FIG. 35, the transfer device 219 is provided 15
with a wafer W transfer means 254 which is ascendable and descendable in
the vertical direction (the Z-direction) inside a cylindrical supporting
body 253 composed of a pair of wall portions 251 and 252 which are
connected at respective upper ends and lower ends and face each other. 20
The cylindrical supporting body 253 is connected to a rotating shaft of a
motor 255 and rotated integrally with the wafer W transfer means 254 around
the rotating shaft by rotational driving force of the motor 255.
Accordingly, the wafer W transfer means 254 is rotatable in the 25
direction. 



A plurality of, for example, two tweezers 257 and 258 each.for holding the
wafer W are vertically provided on a transfer base 256 of the wafer W
transfer means 254. The tweezers 257 and 258 have basically the same
structure and 30 each have a shape and a size capable of freely passing
through a side opening between both the wall portions 251 and 252 of the
cylindrical supporting body 253. Each of the tweezers 257 and 258 is freely
movable in a forward and a backward direction by a motor (not illustrated)
contained 35 in the transfer base 256. . Next, the structure of the
aforesaid first heating and temperature regulation processing unit 210a
will be    - 71  explained by means of FIG. 34, FIG. 36, and FIG. 37. FIG.
36 is a plan view of the heating and temperature regulation processing
unit, and FIG. 37 is a sectional view of the heating and temperature
regulation processing unit. 5 As shown in FIG . 3 6 and FIG . 37 , the f
first heating and temperature regulation processing unit 210a has structure
in which the heat processing unit (HP) 220a for performing heat processing
for the wafer W and the temperature regulation processing unit (CPL) 218a
for performing 10 temperature regulation processing for the wafer W are
disposed adjacent to each other and integrated. The heat processing unit
(HP) 220a has a hot plate 224 capable of regulating its set temperature at
about 200C. The heat processing unit (HP) 220a further includes a gate 15
shutter 221 for opening and closing a portion between the heat processing
unit (HP) 220a and the temperature regulation processing unit (CPL) 218a
and a ring shutter 222 which is raised and lowered together with the gate
shutter 221 while surrounding the wafer W around the hot 20 plate 224.
Three lifting pins 223 for raising and lowering the wafer W while the wafer
W is mounted thereon are provided to be ascendable and descendable in the
hot plate 224. A shielding plate screen may be provided between the hot
plate 223 and the ring shutter 222. Provided below the heat 25 processing
unit 220a are a raising. and lowering mechanism 227 for raising and
lowering the aforesaid three lifting pins 223 and a raising and lowering
mechanism 228 for raising and lowering the ring shutter 222 together with
the gate shutter 221. A proximity pin 235 with a height of 0 . 2mm and 30
guides 232 are placed on the hot plate 223. The temperature regulation
processing unit (CPL) 218a has a temperature regulating plate 225 for
regulating the temperature of the wafer W at normal temperature about 23C .
As shown in FIG . 3 4 and FIG . 3 6 , an opening f or the del ivery 35 of
the wafer W from/to the cassette station 202 is provided in a side face on
the cassette station side of the temperature regulation processing unit
(CPL) 218a, and the shutter    - 72  member 247a capable of opening and
closing is placed in this opening. Moreover, an opening for the delivery of
the wafer W from/to the transfer device 219 is provided in a side face on
the transfer device 219 side of the temperature regulation 



5 processing unit (CPL) 218a, and the shutter member 247b capable of
opening and closing is placed in this opening. As shown in FIG. 37, the
heat processing unit (HP) 220a and the temperature regulation processing
unit (CPL) 218a communicate with each other through a communicating port 10
230, and the temperature regulating plate 225 for regulating the
temperature of the wafer W while the wafer W is mounted thereon is
structured to be movable horizontally along a guide plate 259 by a moving
mechanism 260. Thereby, the temperature regulating plate 225 can get into
the heat 15 processing unit (HP) 220a through the communicating port 230,
and receives the wafer W which has been heated by the hot plate 224 in the
heat processing unit (HP) 220a from the lift pins 223, carries the wafer W
into the temperature regulating unit (CPL) 218a, and regulates the
temperature 20 of the wafer W. Although the first heating and temperature
regulation processing unit 210a is explained above, the fourth heating and
temperature regulation processing unit 210d of the fourth heating and
temperature regulation processing unit 25 group 214d has the same
structure. Also, the second heating and temperature regulation processing
unit 210b and the third heating and temperature regulation processing unit
210c have almost the same structure as the first heating and temperature
regulation processing unit 210a, but as 30 shown in FIG. 31 and FTG. 34,
they are different in that 'the shutter members 247a and 247b are provided
at both side faces in the first heating and temperature regulation
processing unit 210a, whereas the shutter member 247a or 247b is provided
only at one side face on the transfer device 35 219 side in the second and
third heating and temperature regulation processing units 210b and 210c. In
this embodiment, opening and closing motion is performed so that    - 73
both the shutter members 247a and the 248b do not open simultaneously in
each of the temperature processing units (CPL) 218a and 218d. Namely, one
opening is closed by the shutter member 247b when another opening is opened
by the 5 shutter member 247a, whereas one opening is opened by the shutter
member 247b when another opening is closed by the shutter member 247a. The
aforesaid control of the opening and closing motion of the shutter members
247a and 247b permits the temperature regulation processing unit (CPL) 10
to function as a so-called load lock chamber, whereby temperature
control~in the processing solution supplying units (BARC, CT, and DEV) each
for processing the wafer W about normal temperature can be performed more
precisely. As described above, in this embodiment, a temperature 15
regulating mechanism in which the heat insulating walls 239 and the
passages 240 allowing gas exhausted from the bottoms of the first
processing unit groups 213 to flow to the tops thereof are disposed
respectively between the first processing unit groups 213a, 213b, 213c,
213d and the second 20 processing unit groups 214a, 214b, 214c, and 214d.
This temperature regulating mechanism will be explained below by means of
FIG. 38. Incidentally, FIG. 38 is a schematic sectional view of the first
processing unit group 231a in which the processing solution supplying
units, the 25 antireflection film coating units (BARC) 216 in this example,
are stacked in a plurality of tiers. As shown in FIG. 38, a clean air
supplying section 241 for supplying clean air the temperature of which is
regulated to the antireflection film coating unit (BARC) group 213a 30 as
the first processing unit group in the first processing station 203 is
disposed at the upper portion of the coating and developing processing
system 201. The clean air supplying section 241 includes an FFU (a fan
filter unit) , a temperature regulating device for regulating the 35
temperature and humidity, and the like, and supplies clean air, which is
obtained by regulating the temperature and humidity of gas exhausted from
the bottom of the    



- 74  antireflection film coating unit (BARC) group 213a and flowing in
through the passage 24 allowing the gas to flow to the top thereof and by
removing particles and the like from the gas, to each of the antireflection
film coating 5 units (BARC) 216. Moreover, as shown in FIG. 31, the heat
insulating wall 239 is provided between the passage 240 and the heating and
temperature regulation processing units 210a as the second processing unit
group. In this embodiment, the aforesaid provision of the heat insulating
10 wall and the temperature regulating mechanism allows the temperature
control-in the processing solution supplying units (BARC, CT, and DEV) each
for processing the wafer W about normal temperature to be performed more
precisely. Similarly, as shown in FIG. 31, clean air supplying sections 15
240 and the heat insulating walls 239 are provided individually between the
first processing unit groups 213b; 213c, and 213d and the corresponding
heating and temperature regulation processing unit groups 214b, 214c, and
214d. Next, processing steps in the coating and developing 20 processing
system 201 structured as above will be explained. In the coating and
developing processing system 201, the unprocessed wafer W housed in the
cassette C is taken out by the wafer transfer body 211 of the cassette
station 202 and transferred into the temperature regulation 25 processing
unit (CPL) 218a in the first heating and temperature regulation processing
unit 210a of the first processing station 203 to undergo temperature
regulation processing while being mounted on the temperature regulating
plate 225. 30 The wafer W which has undergone the temperature regulation
processing in the temperature regulation processing unit (CPL) 218a is
transferred into the antireflection film coating unit .(BARC) 216 in the
antireflection film coating unit (BARC) group 213a by the 35 transfer
device 219a. . The wafer W coated with a processing solution for an
antireflection film in the antireflection film coating unit    - 75  (BARC)
216 is transferred into the temperature regulation processing unit (CPL)
218a in the first heating and temperature regulation processing unit 210a
by the transfer device 219a and mounted on the temperature regulating plate
5 225. The wafer W mounted on the temperature regulating plate 225 is
transferred into the heat processing unit (HP) 220a through the
communicating port 230 by the temperature regulating plate 225 which is
moved horizontally by the moving mechanism 260 as shown in FIG. 37. The
transferred 10 wafer W is supported by the raised lift pins 223 .
Thereafter, the lift pins 223 are lowered, and thereby the wafer W is
mounted on the hot plate 224 and subjected to heat processing in a heat
processing space formed by raising the ring shutter 222 and the gate
shutter 221. After the completion of the 15 heat processing, the lift pins
223 are raised, and the ring shutter 222 and the gate shutter 221 are
lowered. The wafer W is then moved away from the hot plate 224 and
supported by the lift pins 223. Thereafter, the temperature regulating
plate 225 is 20 inserted again into the heat processing unit (HP) and
receives the wafer W which has undergone the heat processing. The wafer W
is transferred into the temperature regulation processing unit (CPL) 218a
by the temperature regulating plate 225 to undergo temperature regulation
processing. 25 The wafer W which has undergone the temperature regulation
processing in the temperature regulation processing unit (CPL) 218a is
transferred into the resist film coating unit (CT) 217 in the resist film
coating unit group 213b by the transfer device 219a, and coated with a 30
resist solution. The wafer W coated with the resist solution in the resist
film coating unit (CT) 217 is transferred to the temperature regulation
processing unit (CPL) 218b in the second heating and temperature regulation
processing unit 35 210b by the transfer device 219a and mounted on the .
temperature regulating plate 225. The wafer W mounted on the temperature
regulating plate 225 is transferred into  



f - 76  the heat processing unit (HP) 220b through the communicating port
230 by the temperature regulating plate 225 which is moved horizontally by
the moving mechanism 260. The transferred wafer W is supported by the
raised lift pins 5 223 . Thereafter, the lift pins 223 are lowered, and
thereby the wafer W is mounted on the hot plate 224 and subjected to heat
processing in a heat processing space formed by raising the ring shutter
222 and the gate shutter 221 . After the completion of the heat processing,
the lift pins 223 10 are raised, and the ring~shutter 222 and the gate
shutter 221 are lowered. The wafer W is then moved away from the hot plate
224 and supported by the lift pins 223. Thereafter, the temperature
regulating plate 225 is inserted again into the heat processing unit (HP)
220b and 15 receives the wafer W which has undergone the heat processing .
The wafer W is transferred into the temperature regulation processing unit
(CPL) 218b to undergo temperature regulation processing. The wafer W which
has undergone the temperature 20 regulation processing in the temperature
regulation processing unit (CPL) 218b is transferred to the transfer unit
(STL) 238b arranged at the lowest tier of the second heating and
temperature regulation processing unit group 214b by the transfer device
219a, and then transferred to 25 the transfer unit (STL) 238c in the third
heating and temperature regulation processing unit group 214c through the
communicating path 242. The wafer W transferred to the transfer unit (STL)
of the third heating and temperature regulation processing 30 unit group
214c is transferred to the temperature regulation processing unit of the
heating and temperature regulation processing unit 210d of the fourth
heating and temperature regulation processing unit group 214d by the
transfer device 219b. 35 The wafer W transferred to the temperature
regulation processing unit is transferred into the peripheral aligner 234
by the wafer transfer body 237 in the interface section    77 _ 205 and
subjected to wafer edge exposure. The wafer W which has undergone the wafer
edge exposure is transferred to the buffer cassette 233 by the wafer
transfer body 237, and temporarily held or transferred to 5 the aligner
(not illustrated) via the wafer transfer body 237, the pr.e-exposure
temperature regulating unit (not illustrated) and the wafer transfer body
237. It is possible here to provide, for example, two buffer cassettes 233,
and to use one as a cassette for holding the 10 wafer W before wafer edge
exposure and the other as a cassette for holding the wafer W before wafer
edge exposure. On this occasion, it is desirable to provide a mechanism for
regulating the temperature of the wafer W at a normal temperature about 23~
in the cassette for holding the wafer 



15 W before wafer edge exposure . Alternatively, it is suitable that the
buffer cassette 233 holds the wafer W which has undergone wafer edge
exposure only and that the vacant temperature regulation processing unit
218c or 218d out of the heating and temperature regulation unit 210c or
210d 20 in the second processing unit group 214c or 214d can be used as a
place for making the wafer W which has not undergone wafer edge exposure
yet wait. In this case, it is unnecessary to provide the buffer cassette
for holding the wafer W before wafer edge exposure. 25 Thereafter, the
wafer W which has undergone exposure processing by the aligner is
transferred from the interface section 205 into the temperature regulation
processing unit (CPL) 218d of the fourth heating and temperature regulation
processing unit 210d in the fourth heating and temperature 30 regulation
processing unit group 214d of the second processing station 204 via the
wafer transfer body 237, the buffer cassette 233, and the wafer transfer
body 237, and subjected to temperature regulation processing. The wafer W
which has undergone the temperature 35 regulation processing in the
temperature regulation processing unit (CPL) 218d is transferred to the
developing processing unit (DEV) 226 in the first developing processing
_ 78 _ unit group 213c or the second developing processing unit group 213d
by the transfer device 219b, and subjected to developing processing. . The
wafer W which has undergone the developing 5 processing in the developing
processing unit (DEV) 226 is transferred into the heat processing unit (HP)
adjacent to the temperature regulation processing unit (CPL) 218c, for
example, via the temperature regulation processing unit (CPL) 218c of the
heating and temperature regulation 10 processing unit 210c in the third
heating and temperature regulation processing unit group 214c by the
transfer device 219b, and subjected to heat processing. The wafer W which
has undergone the heat processing in the heat processing unit (HP) 220c is
transferred to the 15 temperature regulation processing unit 218c, then
transferred to the transfer unit (STL) 238c in the second processing
station 204 by the transfer device 219b, and then transferred to the
transfer unit (STL) 238b in the first processing station 203 through the
communicating path 242. 20 The wafer W transferred to the transfer unit
(STL) is transferred to the temperature regulation processing unit 218a of
the first heating and temperature regulation processing unit 210a in the
first heating and temperature regulation processing unit group 214a by the
transfer device 25 219a. The wafer W in the temperature regulation
processing unit 218a is housed in the cassette C by the water transfer body
211 of the cassette station 202. When the inspection machine 206 is
provided, the wafer W in the temperature regulation processing unit 218a is
transferred to the 30 inspection machine 206 by the wafer transfer body 211
of the cassette station 202. In the inspection machine 206, it is judged
whether a pattern width obtained by exposure and developing processing is
appropriate or not by measuring the thickness of a resist film. The
inspected wafer W is 35 housed in the cassette C by the wafer transfer body
211 of the cassette station 202. According to the coating and developing
processing 



_ 79 _ system in accordance with this embodiment structured as above, the
temperature regulation processing unit (CPL) is placed between the solution
processing unit and the heat processing unit (HP) by placing the
temperature processing 5 unit (CPL) of the heating and temperature
regulation processing unit on the solution processing unit side, whereby
the thermal influence of the heat processing units on the solution
processing unit side can be held to a great extent. Accordingly, in the
coating and developing 10 processing system, temperature control in the
solution processing units (BARC, CT, and DEV) for performing solution
processing for the wafer W can be performed precisely. Furthermore,
according to the coating and developing processing system in accordance
with this embodiment, the 15 heat insulating walls 239 and the passages 240
allowing gas exhausted from the bottoms of the solution processing unit
groups 213a, 213b, 213c, and 213d to flow to the tops thereof are disposed
between the solution processing unit groups(the antireflection film coating
unit (BARC) group 20 213a, the resist film coating unit (CT) group 213b,
the first developing processing unit group 213c, and the second developing
processing unit group 213d) and the heating and temperature regulation
processing unit groups (the first to fourth heating and temperature
regulation processing 25 unit groups 214a) 214b, 214c, and 214d) in the
first and second processing stations 203 and 204. Thereby, the passages 240
have the function of heat insulating means, and thus double heat insulating
means are disposed between the f first processing unit group 213 and the
second processing 30 unit group 214. As a result, the thermal influence of
the heat processing units of the heating and temperature regulation
processing units on the solution processing unit groups can be inhibited,
and temperature control in the solution processing unit groups each for
performing 35 solution processing for the wafer W about normal temperature
can be performed very precisely. Next , a fifth embodiment o f the present
invention wi11    - 80  be explained with reference to FIG. 39 to FIG. 41.
FIG. 39 and FIG. 41 are diagrams showing a coating and developing
processing system according to an embodiment of the present invention, FIG.
39 is a plan view, and FIG. 40 is a front 5 view. FIG. 41 is a sectional
view taken along the line A-A' in FIG. 39, showing the positional
relationship in the X-direction between the first processing unit group
213a, the second processing unit group 214a, and the chemical tower 215a.
10 This embodiment is different from the aforesaid fourth embodiment in
terms of structure in the placement of the chemical tower for storing the
processing solution and in that the number of the heating and temperature
regulation processing device placed between two transfer devices 219a 15
and 219b is one. The fifth embodiment will be explained below, but the
explanation of the same structure as in the fourth embodiment will be
partially omitted. Moreover, the same numerals and symbols will be used to
designate the same components as those in the fourth embodiment. 20 As
shown in Fig. 39, this coating and developing processing system 201 has
structure in which the same cassette station 202 as in the fourth
embodiment, a first processing station 208 in which various kinds of
processing units each for performing predetermined processing for the 25
wafers W one by one in coating and developing processing steps are
multi-tiered, a second processing station 209 disposed adjacent to the
first processing station, and the interface section 205 for transferring
the wafer W from/to an aligner (not illustrated) disposed adjacent the
second 



30 processing station 209 are integrally connected. Coating processing of
applying an antireflection film and a resist film on the wafer W is mainly
performed in the first processing station 208, and developing processing of
the exposed resist film is performed in the second processing 35 station
209. The cassette station 202 has the same structure as in the fourth
embodiment, so that the explanation thereof will     - 81  be omitted. As
shown in FIG. 39 and FIG. 40, in the first processing station 208, as first
processing unit groups for performing solution processing; the
antireflection film coating unit 5 (BARC) group 213a and the resist film
coating unit (CT) group 213b are provided at the front. In the
antireflection film coating unit (BARC) group 213a, the antireflection film
coating units (BARC) 216 for performing coating processing for the wafer W
about normal temperature are stacked in three 10 tiers in the Z-axis
direction. In the resist film coating unit (CT) group 213b, resist film
coating units (CT) 217 for performing coating processing for the wafer W
about normal temperature are stacked in three tiers in the Z-. axis
direction. Moreover, chemical towers 215a and 215b are 15 disposed
respectively adjacent to the antireflection film coating unit (BARC) group
213a and the resist film coating unit (CT) group 213b. The chemical tower
215a stores an antireflection film material as a processing solution to be
supplied to the antireflection film coating units (BARC) 20 216, and the
chemical tower 215b stores a resist material as a processing solution to be
supplied to the resist film coating units (CT) 217. At the back of the
first processing station 208, the first heating and temperature regulation
processing unit 25 group 214a and the second heating and temperature
regulation processing unit group 214b are arranged as the second processing
unit groups with the transfer device 219a between them. The first heating
and temperature regulation processing unit group 214a and the second
heating and 30 temperature regulation processing unit group 214b are
arranged respectively adjacent to the chemical towers 215a and 215b. In the
first heating and temperature regulation processing unit group 214a, the
first heating and temperature regulation processing units 210a are stacked
35 in eight tiers in the Z-axis direction. In the second . heating and
temperature regulation processing unit group 214b, the second heating and
temperature regulation _.    - 82  processing units 210b are stacked in
eight tiers in the Z-axis direction. In the first and second heating and
temperature regulation processing units 210a and 210b, the temperature
regulation processing units (CPL) 218a and 218b 



5 for performing temperature regulation processing for the wafer W and heat
processing units (HP) 220a and 220b for performing heat processing are
disposed adjacent to each other and integrated, respectively. As shown in
FIG. 41, the first heating and temperature 10 regulation processing unit
group 214a is structured by stacking the first heating and temperature
regulation processing units 210a in multipletiers. Incidentally, FIG. 41 is
a sectional view taken along the line A-A' in FIG. 39, showing the
positional relationship between the first 15 processing unit group 213a,
the chemical tower 215a, and the second processing unit group 214a along
the X-direction. As shown in FIG. 39 and FIG. 41, the first heating and
temperature regulation processing unit group 214a as the second processing
unit group is structured by stacking the 20 first heating and temperature
regulation processing units 210a in eight tiers, and the temperature
regulation processing unit (CPL) 218a out of the heat processing unit (HP)
220a and the temperature regulation processing unit (CPL) 218a is
positioned on the side of the chemical tower 25 215a as a processing
solution supplying section in each of the first heating and temperature
regulation processing units 210a. The antireflection film coating unit
group 213a as the first processing unit group is disposed adjacent to the
chemical tower 215a. Similarly, the second heating and 30 temperature
regulation processing unit group 214b is structured by stacking the second
heating and temperature regulation processing units 210b in eight tiers,
and the temperature regulation processing unit (CPL) 218b out of the heat
processing unit (HP) 220b and the temperature 35 regulation processing unit
(CPL) 218b is positioned on the . side of the chemical tower 215b as a
processing solution supplying section in each of the second heating and
- 83  temperature regulation processing units 210b. The resist film coating
unit group 213b and the first developing processing unit group 213c which
will be described later as the first processing unit groups are disposed
adjacent 5 to this chemical tower 215b. , Around the verticaltransfer-type
transfer device219a, the antireflection film coating unit (BARC) group
213a, the resist film coating unit (CT) group 213b, the first and second
heating and temperature regulation processing unit 10 groups 214a and 214b
are arranged. The structures of the transfer device 219a, the
antireflection film coating unit (BARC) group 213a, the resist film coating
unit (CT) group 213b, and the first heating and temperature regulation
processing unit group 214a in the first processing station 15 208 are the
same as those in the first processing station 203 in the aforesaid fourth
embodiment, so that the derailed explanation thereof will be omitted. The
second heating and temperature regulation processing unit group 214b in
this embodiment is different from the second heating and 20 temperature
regulation processing unit group 214b in the aforesaid fourth embodiment in
terms of structure in that the shutter members 247a and 247b are provided
at both side faces and in that the transfer unit (STL) is not provided. In
this embodiment, the wafer W can be transferred between 25 the first
processing station 208 and the second processing station 209 which will be
described later via the temperature regulation processing unit 218b of each
of the second heating and temperature regulation processing units 210b in
the second heating and temperature regulation processing unit 30 group
214b. Therefore, the shutter members 247a and 247b -are provided at both
side faces of each temperature regulation processing unit 218b. Meanwhile,
as shown in FIG. 39 and FIG. 40, in the second processing station 209,
similarly to the first processing 35 station 208, as the first processing
unit groups for performing solution processing for the wafer W about normal
temperature, the first developing processing unit group ..  



- 84  213c and the second developing processing unit group 213d are
disposed at the front. In the first developing processing unit group 213c,
the developing processing units ' (DEV) 226 are stacked in two tiers in the
Z-axis direction. 5 Also in the second developing processing unit group
213d, the developing processing units (DEV) 226 are stacked in two tiers in
the Z-axis direction. Moreover, a chemical tower 215c is disposed adjacent
to the second developing processing unit group 213d. This chemical tower
215c stores 10 a developing solution as a processing solution to be
supplied to the developing processing units (DEV) 226. At the back of the
second processing station 209, the third heating and temperature regulation
processing unit group 214c as the second processing unit group is disposed
15 to face the second heating and temperature regulation processing unit
group 210b with the transfer device 219b between them. The third heating
and temperature regulation processing unit group 214c is disposed adjacent
to the chemical tower 215c, and structured by stacking the third 20 heating
and temperature regulation processing units 210c in eight tiers the Z-axis
direction. In each of the third heating and temperature regulation
processing units 210c, the temperature regulation processing unit (CPL)
218c for performing temperature 25 regulation processing for the wafer W
and the heat processing unit (HP) 220c for performing heat processing are
disposed adj acent to each other and integrated . As shown in FIG . 3 9 ,
the temperature regulation processing unit (CPL) 218c out of the
temperature regulation processing unit (CPL) 218c 30 and the heat
processing unit (HP) 220c of each of a11 the stacked third heating and
temperature regulation processing units 210c is positioned on the side of
the chemical tower 215c as a processing solution supplying section. The
second developing processing unit (DEV) group 213d as the first 35
processing unit group is disposed adjacent to this chemical tower 215c.
Around the vertical transfer-type transfer device219b, _.   ,. - 85  the
first developing processing unit group 213c, the second developing
processing unit group 213d, the second and third heating and temperature
regulation processing unit groups 214b and 214c are arranged. In this case,
the second heating 5 and temperature regulation processing unit group 214b
can cope with all of heat processing or temperature regulation processing
before or after the formation of a coating film on the wafer, and heat
processing or temperature regulation processing before or after developing
processing. The 10 transfer of the wafer W between the second heating and
temperature regulation processing unit group 214b and the third heating and
temperature regulation processing unit group 214, the transfer of the wafer
W between the second heating and temperature regulation processing unit
group 



15 214b and the first or the second developing processing unit (DEV) group
213c or 213d, and the transfer of the wafer W between the third heating and
temperature regulation processing unit group 214c and the first or the
second developing processing unit (DEV) group 213c or 213d are 20 performed
by the transfer device 219b. The wafer W is delivered from/to the second
and the third heating and temperature regulation processing unit group 214b
and 214c - to/from the transfer device 219b respectively via the shutter
members 247b and 247a which are provided in the 25 temperature regulation
processing units 218b and 218c. Also, the wafer W is delivered from/to the
temperature regulation processing units 218b of the third heating and
temperature regulation processing units 210c to/from the wafer transfer
body 237 via the shutter member 247b of the 30 temperature. regulation
processing unit 218c. The interface section 205 has the same structure as
the interface section 205 in the aforesaid fourth embodiment, so that the
explanation thereof will be omitted. Furthermore, as shown in FIG. 39 and
FIG. 41, in the 35 coating and developing processing system 201, the
chemical towers 215 ( 215a, 215b, and 215c ) are disposed between the first
processing unit groups 213 (the antireflection film __   ,. - 86  coating
unit (BARC) group 213a, the resist film coating unit (CT) group 213b, the
first developing processing unit (DEV)group 213c, and the second developing
processing unit (DEV) group 213d) and the second processing unit groups 214
5 (the first heating and temperature regulation processing unit group 214a,
the second heating and temperature regulation processing unit group 214b,
and the third heating and temperature regulation processing unit group
214c) respectively in the first processing station 208 and the 10 second
processing station 209, and in. addition, the heat insulating walls 239 and
the passages 240 allowing gas exhausted from the bottoms of the first
processing unit groups 213 to flow to the tops thereof are disposed between
the chemical towers 215 and the second processing unit groups 15 214. The
passage 240 and the heat insulating wall 239 provided adjacent to the
chemical tower 215b function as a temperature regulating mechanism and a
heat insulating means for two first processing unit groups 213b and 213c
corresponding to one second processing unit group 214b . In 20 this
embodiment, similarly to the aforesaid fourth embodiment, a clean air
supplying section for supplying clean air the temperature of which is
regulated to the first processing unit groups from above is disposed at the
upper portion of the coating and developing processing system. 25 The clean
air supplying section includes an FFU (a fan filter unit), a temperature
regulating device for regulating the temperature and humidity, and the
like, and supplies clean air, which is obtained by regulating the
temperature and humidity of gas exhausted from the bottoms of the first 30
processing unit groups and flowing in through the passage -240 allowing the
gas to flow to the tops thereof and by removing particles and the like from
the gas, to the first processing units. Also in this embodiment, likewise
with the aforesaid fourth embodiment, temperature control in the 



35 processing solution supplying units (BARC, CT, and DEV) for processing
the wafer W about normal temperature can be performed precisely by
providing temperature regulating __    _ 87 _ mechanisms in which the heat
insulating walls 239 and the passages 240 allowing gas exhausted from the
bottoms of the first processing unit groups 213 to flow to the tops thereof
. Moreover, the passages 240 have the function of heat 5 insulating means,
and thus double heat insulating means are disposed by providing the heat
insulating walls 239 and the passages 240 between the second processing
unit groups 214 and the chemical towers 215. As a result, temperature
control in the solution processing unit groups each for 10 performing
solution processing for the wafer W about normal temperature can be
performed very precisely, and the processing solutions stored in the
chemical towers 215 do not easily receive a thermal influence from the heat
processing units 220, thereby facilitating the temperature 15 regulation of
the processing solution. As shown in FIG. 40, in the aforesaid
antireflection film coating unit (BARC) group 213a, the antireflection film
coating units (BARC) 216 each for performing antireflection film coating
processing for the water W by coating the wafer 20 W with an antireflection
film while the wafer W is mounted on a spin chuck in a cup are stacked in
three tiers . In the resist film coating unit group 213b, the resist film
coating units (CT) each for performing resist film coating processing for
the wafer W by coating the wafer W with a 25 resist solution while the
wafer W is mounted on a spin chuck in a cup are stacked in three tiers . In
the first developing processing unit group 213c, the developing processing
units (DEV) 226 each for performing developing processing for the wafer W
by supplying a developing solution while the wafer 30 W is mounted on a
spin chuck in a cup are stacked in the ~~upper two tiers. Similarly, in the
second developing processing unit group 213d; the developing processing
units (DEV) 226 each for performing developing processing for the wafer W
by supplying the developing solution while the wafer 35 W is mounted on a
spin chuck in a cup are stacked in the . upper two tiers. In each of the
first, second, and third heating and _.    _ 88 _ temperature regulation
processing unit groups 214a, 214b, and 214c, the heating and temperature
regulation processing units 210 in each of which the heat processing unit
(HP) 220 for performing heat processing for the wafer W and the 5
temperature regulation processing unit (CPL) 218 for performing temperature
regulation processing for the wafer W are disposed adjacent to each other
and integrated are stacked in eight tiers, and as described above, the
shutter members 247a and 247b are provided on side faces of each 10
temperature regulation processing unit. The structure of the heating and
temperature regulation processing unit 210 in this embodiment is the same
as in the aforesaid fourth embodiment, and thus the explanation thereof is
omitted. 



The structures of the transfer devices 219a and 219b 15 are the same as
those of the transfer devices 219a and 219b in the aforesaid fourth
embodiment, and thus the explanation thereof is omitted. Next,
processing~steps in the coating and developing processing system 201
structured as above will be explained. 20 Operations in the heating and
temperature regulation processing unit are the same as in the aforesaid
fourth embodiment, and thus the explanation thereof is omitted. In the
coating and developing processing system 201, the unprocessed wafer W
housed in the cassette C is taken 25 out by the wafer transfer body 211 of
the cassette station 202 and transferred into the temperature regulation
processing unit (CPL) 218a in the first heating and temperature regulation
processing unit 210a of the first processing station 208 to undergo
temperature regulation 30 processing while being mounted on the temperature
regulating plate 225. The wafer W which has undergone the temperature
regulation processing in the temperature regulation processing unit (CPL)
218a is transferred into the 35 antireflection film coating unit (BARC) 216
in the . antireflection film coating unit (BARC) group 213a by the transfer
device 219a, and coated with a processing solution     - 89  for an
antireflection film: The wafer W coated with the processing solution for
the antireflection film in the antireflection film coating unit (BARC) 216
is transferred into the temperature 5 regulation processing unit (CPL) 218a
of the first heating and temperature regulation processing unit 210a by the
transfer device 219a and mounted on the temperature regulating plate 225.
The wafer W mounted on the temperature regulating plate 225 is transferred
into the 10 heat processing unit (HP) 220a to be subjected to heat
processing. Thereafter, the wafer W is transferred into the temperature
regulation processing unit (CPL) 218a to be subjected to temperature
regulation processing. 15 The wafer W which has undergone the temperature
regulation processing in the temperature regulation processing unit (CPL)
218a is transferred into the resist film coating unit (CT) 217 in the
resist film coating unit group 213b by the transfer device 219a, and coated
with a 20 resist solution. The wafer W coated with the resist solution in
the resist film coating unit (CT) 217 is transferred to the temperature
regulation processing unit (CPL) 218b of the second heating and temperature
regulation processing unit 25 210b by the transfer device 219a. The wafer W
is then transferred into the heat processing unit (HP) 220b and subjected
to heat processing. Thereafter, the wafer W is transferred into the
temperature regulation processing unit (CPL) 218b to 30 undergo temperature
regulation processing. The wafer W which has undergone the temperature
regulation processing in the temperature regulation processing unit (CPL)
218b is transferred to the temperature regulation processing unit 218c of
the heating and temperature regulation 



35 processing unit 210c in the third heating and temperature regulation
processing unit group 214c by the transfer device 219b.   i J:. - 90  The
wafer W transferred to the temperature regulation processing unit is
transferred into the peripheral aligner 234 by the wafer transfer body 237
in the interface section 205 and subjected to wafer edge exposure. 5 The
wafer W which has undergone the wafer edge exposure is transferred to the
buffer cassette 233 by the wafer transfer body 237, and temporarily held or
transferred to the aligner (not illustrated) via the wafer transfer body
237, the pre-exposure temperature regulating unit (not 10 illustrated) and
the wafer transfer body 237. Thereafter, the wafer W which has undergone
exposure processing by the aligner is transferred from the interface
section 205 into the temperature regulation processing unit (CPL) 218c of
the third heating and temperature regulation 15 processing unit 210c in the
third heating and temperature regulation processing unit group 214c of the
second processing station 209 via the wafer transfer body 237, the buffer
cassette 233, and the wafer transfer body 237, and subjected to temperature
regulation processing. 20 The wafer W which has undergone the temperature
regulation processing in the temperature regulation processing unit (CPL)
218c is transferred to the developing processing unit (DEV) 226 in the
first developing processing unit group 213c or the second developing
processing unit 25 group 213d by the transfer device 219b, and subjected to
developing processing. The wafer W which has undergone the developing
processing in the developing processing unit (DEV) 226 is transferred into
the heat processing unit (HP) 220b adjacent 30 to the temperature
regulation processing unit (CPL) 218b, for example, via the temperature
regulation processing unit (CPL) 218b of the heating and temperature
regulation processing unit 210b in the second heating and temperature
regulation processing unit group 214b by the transfer device 35 219b, and
subjected to heat processing. The wafer W which has undergone the heat
processing in the heat processing unit (HP) 220b is transferred to the __
- 91  temperature regulation processing unit 218b, and then transferred to
the temperature regulation processing unit 218a of the first heating and
temperature regulation processing unit 210a in the first heating and
temperature 5 regulation processing station group 214a by the transfer
device 219a. The wafer W in the temperature regulation processing unit 218a
is housed in the cassette C by the wafer transfer body 211 of the cassette
station 202. According to the coating and developing processing 10 system
in accordance with this embodiment structured as ,. above, the chemical
tower as a solution supplying section is disposed adjacent to each of the
solution processing units (BARC, CT, and DEV), heating and temperature
processing units are disposed adjacent to the chemical tower, and the 



15 temperature processing unit (CPL) of each of the heating and temperature
regulation processing units is disposed on the chemical tower side, whereby
the chemical tower is positioned between the heat processing units of the
heating and temperature regulation processing units and the 20 solution
processing units. As a result, the thermal influence of the heat processing
units on the solution processing unit side can be greatly reduced, and
temperature control in the solution processing units (BARC, CT, and DEV)
each for performing solution processing for the wafer W can 25 be performed
precisely. Moreover, according to the coating and developing processing
system in accordance with this embodiment, the heat insulating walls 239
and the passages 240 allowing gas exhausted from the bottoms of the
solution processing unit 30 groups 213a, 2213b, 213c, and 214d to flow to
the tops thereof "are disposed between the solution processing unit groups
(the antireflection film coating unit (BARC) group 213a, the resist film
coating unit (CT) group 213b, the first developing processing unit (DEV)
group 213c, and the second 35 developing processing unit (DEV) group 213d)
and the heating . and temperature regulation processing unit groups (the
first to third heating and temperature regulation _ _ s:-:.~;"    - 92
processing unit group 214a, 214b, and 214c) respectively. Consequently, the
thermal influence of the heat processing units of the heating and
temperature regulation units on the solution processing unit groups can be
prevented, and 5 temperature control in the solution processing unit groups
each for performing solution processing for the wafer W about normal
temperature can be performed very precisely. A sixth embodiment of the
present invention will be explained below with reference to FIG. 42 to FIG.
44. FIG. 10 42 to FIG. 44 are diagrams showing a coating and developing
processing system according to an embodiment of the present invention, FIG.
42 is a plan view, FIG. 43 is a front view, and FIG. 44 is a sectional view
taken along the line BB' in FIG. 42, showing the positional relationship in
the 15 X-direction between a first processing unit group 213e and the
second processing unit group 214a. This embodiment is different from the
aforesaid fourth embodiment in terms of structure in the positions of the
chemical towers for housing the processing solution, and 20 in that the
number of the transfer devices and the heating and temperature regulation
processing units is smaller and the antireflection film coating units
(BARC) and the resist film coating units (CT) are stacked on top of one
another. Compared with the fourth and fifth embodiments, the whole 25
system is downsized in this embodiment. Although the sixth embodiment will
be explained below, the explanation of the same structure as in the fourth
embodiment will be partially omitted. The same structure as in the fourth
embodiment will be explained with the same 30 numerals and symbols as those
in the fourth embodiment. As shown in Fig. 42, this coating and developing
processing system 201 has structure in which the same cassette station 202
as in the fourth embodiment, a first processing station 245 in which
various kinds of processing 35 units each for performing predetermined
processing for the wafers W one by one in coating and developing processing
steps are multi-tiered, a second processing station 246 _ ..   



.,::,: - 93  disposed adjacent to the first processing station, and the
interface section 205 for receiving and sending the wafer W from/to an
aligner (not illustrated) disposed adjacent the second processing station
246 are integrally connected. 5 Coating processing of applying an
antireflection film and a resist film on the wafer W is mainly performed in
the first processing station.245, and developing processing of the exposed
resist film is performed in the second processing station 246. In the
almost central portion of the coating 10 and developing processing system
201, the transfer device 219 is disposed and used for transferring the
wafer W under processing in the first processing station 245 and the second
processing station 246. The cassette station 202 has almost the same
structure 15 as in the fourth embodiment, so that only different portions
will be explained. As shown in Fig. 43, the chemical tower 215b for storing
a resist film material as a processing solution to be supplied to the
resist film coating units (CT) 217 which will b.e described later is
disposed at the 20 bottom of the cassette station 202. As shown in FIG. 42
and FIG. 43, in the first processing station 245, as the first processing
unit group for performing solution processing, the antireflection film and
resist film coating unit (BARC) group 213e is provided at 25 the front. In
the antireflection film and resist film coating unit (BARC) group 213e, the
antireflection film coating units (BARC) 216 and the resist film coating
units (CT) 217 each for performing coating processing for the wafer W about
normal temperature are stacked both in two tiers 30 in the Z-axis
direction. Moreover, the chemical tower 215a is disposed adjacent to the
antireflection film and resist film coating unit (BARC) group 213e. The
chemical tower 215a stores an antireflection film material as a processing
solution to be supplied to the antireflection film coating 35 units (BARC)
216. . At the back of the first processing station 245, the first heating
and temperature regulation processing unit     - 94  group 214a as, the
second processing unit group is arranged adjacent to the chemical tower
215a. In the first heating and temperature regulation processing unit group
214a, the first heating and temperature regulation processing units 5 210a
are stacked in multiple tiers in the Z-axis direction. In each of the first
heating and temperature regulation processing units 210a, the temperature
regulation processing unit (CPL) 218a for performing temperature regulation
processing for the wafer W and the heat processing 10 unit (HP) 220a for
performing heat processing are disposed adjacent to each other and
integrated. As shown in FIG. 44, the first heating and temperature
regulation processing unit group 214a is structured by stacking the first
heating and temperature regulation 15 processing units 210a in twelve
tiers. Incidentally, FIG. 44 is a sectional view taken along the line B-B'
in FIG. 42, showing the positional relationship between the first
processing unit group 213e, the second processing unit group 214a, and the
chemical tower 215a along the X-direction. 20 As shown in FIG. 42 and FIG.
44, the first heating and temperature regulation processing unit group 214a
is structured by stacking the first heating and temperature regulation
processing units 210a in twelve tiers, and disposed adjacent to the
chemical tower 215a. In each of 25 the first heating and temperature
regulation processing units 210a of the first heating and temperature
regulation processing unit group 214a, the temperature regulation
processing unit (CPL) 218a out of the heat processing unit (HP) 220a and
the temperature regulation processing unit 30 (CPL) 218a is positioned on
the chemical tower 215a side.. The antireflection film and resist film
coating unit group (CT) 213e is disposed adjacent to the chemical tower
215a. 



Meanwhile, as shown in FIG. 42 and FIG. 43, in the second processing
station 246, as the first processing unit group 35 for performing solution
processing for the wafer W about normal temperature, a developing
processing unit group 213f is disposed at the front. In the developing
processing unit .~,,    - 95  group 213f, the developing processing units
(DEV) 226 are stacked in four tiers in the Z-axis direction. Moreover, the
chemical tower 215c is disposed adjacent to the developing processing unit
group 213f. This chemical tower 5 215c stores a developing solution as a
processing solution to be supplied to the developing processing units (DEV)
226. At the back of .the second processing station 246, the second heating
and temperature regulation processing unit group 214b is disposed adjacent
to the chemical tower 215c, 10 and structured by stacking the second
heating and temperature regulation processing units 210b in twelve tiers in
the Z-axis direction. In each of the second heating and temperature
regulation processing units 210b of the second heating and temperature
regulation processing unit 15 group 214b, the temperature regulation
processing unit (CPL) 218b out of the heat processing unit (HP) 220b and
the temperature regulation processing unit (CPL) 218b is positioned on the
chemical tower 215c side. The developing processing unit (DEV) group 213f
is disposed adjacent to 20 the chemical tower 215c. Around the vertical
transfer-type transfer device219, the antireflection film and resist film
coating unit (CT) group 213e, the developing processing unit group 213f,
the first and second heating and temperature regulation 25 processing unit
groups 214a and 214b are arranged. The transfer of the wafer W between
respective unit groups is performed by the transfer device 219. The
delivery of the wafer W from/to the first heating and temperature
regulation processing unit group 214a to/from the wafer transfer body 30
211, the delivery of wafer W from/to the second heating and 'temperature
regulation processing unit group 214b to/from the wafer transfer body 237,
and the delivery of the wafer W from/to the first or the second heating and
temperature regulation processing unit group 214a or 214b to/from the 35
transfer device 219 are performed via the shutter members .I 247a and 247b
provided on both side faces of the temperature regulation processing unit
.218a or 218b of each of the    - 96  heating and temperature regulation
processing units 210a or 210b in the f first or the second heating and
temperature regulation processing unit group 214a and 214b. The interface
section 205 has the same structure as 5 the interface section 205 in the
aforesaid fourth embodiment, so that the explanation thereof is omitted. As
shown in FIG. 42 and FIG. 43, in the coating and developing processing
system 201, the chemical towers 215 (215a and 215c) are disposed between
the first processing 10 unit groups 213 (the antireflection film and resist
film coating unit (CT) group 213e and the developing processing unit group
213f) and the second processing unit groups 214 (the first heating and
temperature regulation processing unit group 214a and the second heating
and temperature 



15 regulation processing unit group 214b) respectively, and in addition,
the heat insulating walls 239 and the passages 240 allowing gas exhausted
from the bottoms of the first processing unit groups 213 to flow to the
tops thereof are disposed between the chemical towers 215 and the second 20
processing unit groups 214. In this embodiment, similarly to the aforesaid
fourth embodiment, a clean air supplying section for supplying clean air
the temperature of which is regulated to the first processing unit groups
from above is disposed at the upper portion of the coating and 25
developing processing system. The clean air supplying section includes an
FFU (a fan filter unit) , a temperature regulating device for regulating
the temperature and humidity, and the like, and supplies clean air, which
is obtained by regulating the temperature and humidity of gas 30 which has
flowed in through the passages 240 allowing the 'gas exhausted from the
bottoms of the first processing unit groups to flow to the tops thereof and
removing particles and the like from the gas, to the first processing unit
groups through a passage 243. Also in this embodiment, likewise 35 with the
aforesaid fourth embodiment, temperature control . in the processing
solution supplying units (BARC, CT, and DEV) for processing the wafer W
about normal temperature    ... , _ 97 _ can be performed precisely by
providing temperature regulating mechanisms in which the heat insulating
walls 239 and the passages 240 allowing gas exhausted from the bottoms of
the first processing unit groups 213 to flow to 5 the tops thereof. As
shown in FIG. 43, in the aforesaid antireflection film and resist film
coating unit (BARC) group 213e, two antireflection film coating units
(BARC) 216 each for performing antireflection film coating processing for
the 10 wafer W by coating the wafer W with an antireflection film while the
wafer W is mounted on a spin chuck in a cup and two resist film coating
units (CT) 217 each for performing resist coating processing for the wafer
W by coating the wafer W with a resist solution while the wafer.W is
mounted 15 on a spin chuck in a cup are stacked vertically. In the
developing processing unit group 213f, the developing processing units
(DEV) 226 each for performing developing processing for the wafer W by
supplying a developing solution while the wafer W is mounted on a spin
chuck in a cup are 20 stacked in four tiers. In each of the first and
second heating and temperature regulation processing unit groups 214a and
214b, the heating and temperature regulation processing units 210 in each
of which the heat processing unit (HP) 220 for performing heat 25
processing for the wafer W and the temperature regulation processing unit
(CPL) 218 for performing temperature regulation processing for the wafer W
are disposed adjacent to each other and integrated are stacked in twelve
tiers. The shutter members 247a and 247b are provided on side faces 30 of
the temperature regulation processing unit of each of the heating and
temperature regulation processing units 210 . The structure of the heating
and temperature regulation processing unit 210 in this embodiment is the
same as in the aforesaid fourth embodiment, and thus the explanation 35
thereof is omitted. The structure of the transfer device 219 is the same as
those of the transfer devices 219a and 219b in the 



- 98  aforesaid fourth embodiment, and hence the explanation thereof is
omitted. Next, processing steps in the coating and developing processing
system 201 structured as above will be explained. 5 Operations in the
heating and temperature regulation processing unit are the same as in the
aforesaid fourth embodiment, and thus the explanation thereof is omitted.
In the coating and developing processing system 201, the unprocessed wafer
W housed in the cassette C is taken 10 out by the wafer transfer body 211
of the cassette station 202 and transferred into the temperature regulation
processing unit (CPL) 218a in the first heating and temperature regulation
processing unit 210a of the first processing station 245 to undergo
temperature regulation 15 processing while being mounted on the temperature
regulating plate 225. The wafer W which has undergone the temperature
regulation processing in the temperature regulation processing unit (CPL)
218a is transferred into the 20 antireflection film coating unit (BARC) 216
in the antireflection film and resist film coating unit (CT) group 213e by
the transfer device 219, and coated with a processing solution for an
antireflection film: The wafer W coated with the processing solution for 25
the antireflection film in the antireflection film coating unit (BARC) 216
is transferred into the temperature regulation processing unit (CPL) 218a
of the first heating and temperature regulation processing unit 210a by the
transfer device 219 and mounted on the temperature 30 regulating plate 225.
The wafer W mounted on the temperature regulating plate 225 is transferred
into the heat processing unit (HP) 220a and subjected to heat processing.
Thereafter, the wafer W is transferred into the 35 temperature regulation
processing unit (CPL) 218a to undergo temperature regulation processing.
The wafer W which has undergone the temperature     _ 99 _ regulation
processing in the temperature regulation processing unit (CPL) 218a is
transferred into the resist film coating unit (CT) 217 in the
antireflection film and resist film coating unit group 213e by the transfer
device 5 219, and coated with a resist solution. 



The wafer W coated with the resist solution in the resist film coating unit
(CT) 217 is transferred into the temperature regulation processing unit
(CPL) 218b of the second heating and temperature regulation processing unit
10 210b by the transfer device 219. The wafer W is then transferred into
the heat processing unit (HP) 220b and subjected to heat processing.
Thereafter, the wafer W is transferred into the temperature regulation
processing unit (CPL) 218b to 15 undergo temperature regulation processing.
The wafer W which has undergone the temperature regulation processing in
the temperature regulation processing unit (CPL) 218b is transferred into
the peripheral aligner 234 by the wafer transfer body 237 in the interface
section 205 and subjected 20 to wafer edge exposure. The wafer W which has
undergone the wafer edge exposure is transferred to the buffer cassette 233
by the wafer transfer body 237, and temporarily held or transferred to the
aligner (not illustrated) via the wafer transfer body 25 237, the
pre-exposure temperature regulating unit (not illustrated) and the wafer
transfer body 237. Thereafter, the wafer W which has undergone exposure
processing by the aligner is transferred from the interface section 205
into the temperature regulation processing unit 30 (CPL) 218b of the second
heating and temperature regulation processing unit 210b in the second
heating and temperature regulation processing unit group 214b of the second
processing station 246 via the wafer transfer body 237, the buffer cassette
233, and the wafer transfer body 237, and 35 subjected to temperature
regulation processing. The wafer W which has undergone the temperature
regulation processing in the temperature regulation ..    - 100  processing
unit (CPL) 218b is transferred to the developing processing unit (DEV) 226
in the developing processing unit group 213f by the transfer device 219,
and subjected to developing processing. 5 The wafer W which has undergone
the developing processing in the developing processing unit (DEV) 226 is
transferred into the heat processing unit (HP) 220a adjacent to the
temperature regulation processing unit (CPL) 218a via the temperature
regulation processing unit (CPL) 218a 10 of the heating and temperature
regulation processing unit 210a in the first heating and temperature
regulation processing unit group 214a by the transfer device 219, and
subjected to heat processing. The wafer W which has undergone the heat
processing 15 in the heat processing unit (HP) 220a is transferred to the
temperature regulation processing unit 218a, and then housed in the
cassette C by the wafer transfer body 211 of the cassette station 202.
According to the coating and developing processing 20 system in accordance
with this embodiment structured as above, the chemical tower as a solution
supplying section is disposed adjacent to each of the solution processing
units (BARC, CT, and DEV), heating and temperature processing units are
disposed adjacent to the chemical tower, and the 25 temperature processing
unit (CPL), of each of the heating and temperature regulation processing
units is disposed on the chemical tower side, whereby the temperature
regulation processing units and the chemical tower are positioned between
the heat processing units of the heating and 30 temperature regulation
processing units and the solution processing units. As a result, the
thermal influence of the heat processing units on the solution processing
unit side can be greatly reduced, and temperature control in the solution
processing units (BARC, CT, and DEV) each for 35 performing solution
processing for the wafer W can be . performed precisely in this coating and
developing processing system. 



_ . - ~:.    - 101 - Moreover, according to the coating and developing
processing system in accordance with this embodiment, the heat insulating
walls 239 and the passages 240 allowing gas exhausted from the bottoms of
the solution processing unit 5 groups 213e and 213f to flow to the tops
thereof are disposed between the solution processing unit groups (the
antireflection film and resist film coating unit (CT) group 213e and the
developing processing unit group 213 f ) and the heating and temperature
regulation processing unit groups 10 (the first and second heating and
temperature regulation processing unit group 214a and 214b) respectively.
Consequently, the thermal influence of the heat processing units of the
heating and temperature regulation processing units on the solution
processing unit groups can be prevented, 15 and temperature control in the
solution processing unit groups each for performing solution processing for
the wafer W about normal temperature can be performed very precisely.
Moreover, the passage 240 has a kind of heat insulating means , and hence
structure with double heat insulating means is 20 given by providing the
heat insulating walls 239 and the passages 240 between the second
processing unit groups 214 and the chemical towers 215. As a result, the
processing solutions stored in the chemical towers 215 do not easily
receive a thermal influence from the heat processing units 25 220, thereby
facilitating the temperature regulation. Although the aforesaid embodiments
are explained with the examples in which the wafer W is used as a
substrate, the present invention can be applied to other substrates such as
an LCD substrate. 30 It should be noted that the present invention is not
limited to the embodiments explained above. Although three thermal
processing system unit sections (G3 to G5) , two main wafer transfer
sections (A1, A2) , two coating system unit sections (G1 and G2) are
provided in 35 the aforesaid first embodiment, four thermal processing
system unit sections, three main wafer transfer sections, and three coating
system unit sections, for example, may _.    - 102  be provided by adding
sections in rightward and leftward directions while the arrangement in FIG.
1 is maintained. Moreover, it is possible to add more sections as required.
In the thermal processing unit shown in FIG. 11 and 5 FIG. 12, it is
suitable that a shielding plate 93 shown by the dashed line for inhibiting
mutual thermal interference is provided between the temperature regulation
and transfer device C and the thermal processing device H, and that this
shielding plate 93 is opened and closed by sliding the 10 shielding plate
93 itself at the time of transfer by the temperature regulation and
transfer device C. 



Further, the present invention can be applied not only to the semiconductor
wafer but also to a glass substrate used for a liquid crystal display
device and the like. 15 Furthermore, the present invention can be applied
not only to the resist coating and developing system but also other systems
such as an SOD (Spin on Dielectric) processing system for forming a layer
insulating film on a substrate, and the like. The SOD processing system
includes a coating 20 unit for coating the substrate with a layer
insulating film material and a heating and temperature regulation
processing unit for heating the substrate coated with the insulating film
material and regulating the temperature of this substrate. This heating and
temperature regulation 25 processing unit has a heat processing unit and a
temperature regulation processing unit provided adjacent thereto likewise
with the heating and temperature regulation processing unit in the
aforesaid embodiments. The heat processing unit in the SOD processing
system has a hot plate 30 capable of regulating its set temperature at 200C
to 470C . 'It is very effective to dispose the coating unit and the heating
and temperature regulation processing unit so that the temperature
regulation processing unit is disposed on the coating unit side as in the
present invention in such 35 a system having the unit for performing
high-temperature processing and the coating unit as a solution processing
unit. Alternatively, it is.wery effective to dispose a    ..: .. - 103
processing solution storing section for storing a processing solution to be
supplied to the coating unit disposed adjacent to the solution processing
unit adjacent to the heating and temperature regulation processing unit, 5
and to dispose the temperature regulation processing unit on the processing
solution storing section side. Consequently, temperature control in a
solution processing unit group can be performed very precisely. The
disclosure of Japanese Patent Application 10 No. l1-296395filed Octoberl9,
1999 including specification, drawings and claims are herein incorporated
by reference in its entirety. Although only some exemplary embodiments of
this invention have been described in detail above, those skilled 15 , in
the art will readily appreciated that many modifications are possible in
the exemplary embodiments without materially departing from the novel
teachings and advantages of this invention. Accordingly, all such
modifications are intended to be included within the scope 20 of this
invention. ..    104 CLAIMS 1. A substrate processing apparatus,
comprising: a temperature regulating section for regulating the temperature
of a substrate at a 



predetermined temperature; a temperature regulation and transfer mechanism
for regulating the temperature of the substrate at a predetermined
temperature and transferring the substrate; a main transfer section for
receiving and sending the substrate from/to said temperature l0 regulating
section and said temperature regulation and transfer mechanism; and a
solution supplying section for supplying a predetermined solution to the
substrate, wherein said main transfer section receives and sends the
substrate from/to said solution supplying section. 15 2. The apparatus as
set forth in claim 1, wherein said temperature regulating sections, said
temperature regulation and transfer mechanisms, said processing sections,
and said solution supplying sections are vertically stacked in multiple
tiers individually. 20 3. The apparatus as set forth in claim 2, wherein
said temperature regulation and transfer mechanism and said processing
section are surrounded by the same casing to compose a processing unit, and
wherein the processing units and said temperature regulating sections are
vertically stacked in multiple tiers while being intermingled.   105 4. A
substrate processing apparatus, comprising: a main transfer section for
transferring a substrate; a processing section for performing thermal
processing for the substrate; a temperature regulation and transfer section
for regulating the temperature of the 



substrate at a predetermined temperature and transferring the substrate
between said main transfer section and said processing section; and a
casing surrounding said processing section and said temperature regulation
and transfer section and having an opening for the delivery of the
substrate from/to said 1 o main transfer section to/from said temperature
regulation and transfer section. 5. The apparatus as set forth in claim 4,
further comprising: a shutter mechanism for opening and closing the
opening. 15 6. The apparatus as set forth in claim 4, wherein said casings
are vertically disposed in multiple tiers. 7. The apparatus as set forth in
claim 6, wherein said main transfer device comprises: 20 an arm for holding
the substrate; a forward and backward movement driving mechanism for moving
said arm forward and backward; a rotation driving mechanism for rotating
said arm; and   106 a vertical transfer mechanism for vertically moving
said arm, said forward and backward movement driving mechanism, and said
rotation driving mechanism integrally. 8. A substrate processing apparatus,
comprising: a main transfer section for transferring a substrate: a first
processing section for performing thermal processing for the substrate; 



a second processing section for performing thermal processing for the
substrate; and a temperature regulation and transfer section for regulating
the temperature of the to substrate at a predetermined temperature and
transferring the substrate between said main transfer section, and said
first processing section and said second processing section, said first
processing section, said second processing section, and said temperature
regulation and transfer section being disposed linearly. 15 9. The
apparatus as set forth in claim 8, further comprising: a casing surrounding
said first processing section, said second processing section, and said
temperature regulation and transfer section and having an opening for the
delivery of the substrate from/to said main transfer section to/from said
temperature regulation 2o and transfer section. 10..A substrate processing
apparatus, comprising: a temperature regulating section for regulating the
temperature of a substrate at a predetermined temperature;   107 a
processing section for performing thermal processing for the substrate; a
main transfer section for receiving and sending the substrate at least
from/to said temperature regulating section; a sub-transfer section for
transferring the substrate between said temperature regulating section and
said processing section; and a casing surrounding said temperature
regulating section and said sub-transfer section and having an opening for
the delivery of the substrate from/to said main transfer section to/from
said temperature regulating section. l0 11. A substrate processing
apparatus, comprising: 



a temperature regulating section for regulating the temperature of a
substrate at a predetermined temperature; a first processing section for
performing thermal processing for the substrate; a second processing
section for performing thermal processing for the substrate; is a main
transfer section for receiving and sending the substrate at least from/to
said temperature regulating section; and a sub-transfer section for
transferring the substrate between said temperature regulating section,
said first processing section, and said second processing section, said
temperature regulating section, said first processing section, and said
second 20 processing section being disposed linearly. 12. The apparatus as
set forth in claim 11, further comprising: a casing surrounding said first
processing section, said second processing section, said temperature
regulating section, and said sub-transfer section and having an opening for
108 the delivery of the substrate from/to said main transfer section
to/from said temperature regulating section. 13. A substrate processing
apparatus, comprising: a main transfer section for transferring a
substrate; a processing section for performing thermal processing for the
substrate; a temperature regulation and transfer section for regulating the
temperature of the substrate at a predetermined temperature and
transferring the substrate from/to said processing section; and 



1 o a plurality of ascending and descending pins which are ascendable and
descendable, for receiving and sending the substrate from/to said main
transfer section when the pins are raised fully, and receiving and sending
the substrate from/to said temperature regulation and transfer section when
the pins are lowered fully. 15 14. The apparatus as set forth in claim 13,
further comprising: a casing surrounding said processing section, said
temperature regulation and transfer section, and said ascending and
descending pins and having an opening for the delivery of the substrate
from/to said main transfer section to/from said ascending and descending
pins. 20 15. A substrate processing apparatus, comprising: a main transfer
section for transferring a substrate; a first processing section for
performing thermal processing for the substrate; a second processing
section for performing thermal processing for the substrate;   109 a
temperature regulation and transfer section for regulating the temperature
of the substrate at a predetermined temperature and transferring the
substrate between said first processing section and said second processing
section; and a plurality of ascending and descending pins which are
ascendable and descendable, for receiving and sending the substrate from/to
said main transfer section when the pins are raised fully, and receiving
and sending the substrate from/to said temperature regulation and transfer
section when the pins are lowered fully, said first processing section,
said second processing section, said temperature regulation and transfer
section, and said ascending and descending pins being disposed linearly. 



to 16. The apparatus as set forth in claim 15, further comprising: a casing
surrounding said first processing section, said second processing section,
said temperature regulation and transfer section, and said ascending and
descending pins and having an opening for the delivery of the substrate
from/to said main transfer section .15 to/from said ascending and
descending pins. 17. A substrate processing apparatus, comprising: a main
transfer section for transferring a substrate; a processing section for
performing thermal processing for the substrate; 20 a temperature
regulation and transfer section for regulating the temperature of the
substrate at a predetermined temperature and transferring the substrate
between said main transfer section and said processing section; and a
solution supplying section for supplying a predetermined solution to the
substrate,   110 wherein said main transfer section receives and sends the
substrate from/to said solution supplying section. 18. The apparatus as set
forth in claim 17, wherein said solution supplying sections are vertically
disposed in multiple tiers. 19. A substrate processing apparatus,
comprising: a processing unit having openings for the delivery of a
substrate on both sides; and a first and second main transfer sections,
disposed to face the respective openings of 1o said processing unit, for
carrying the substrate into/out of said processing unit through 



the openings, said processing unit, comprising: a processing section for
performing thermal processing for the substrate; and a temperature
regulation and transfer section for regulating the temperature of the 15
substrate at a predetermined temperature and transferring the substrate
frorn/to said first and second transfer sections through the respective
openings and from/to said processing section. 20. A substrate processing
apparatus, comprising: 2o a processing unit having openings for the
delivery of a substrate on both sides; and a first and second main transfer
sections, disposed to face the respective openings of said processing unit,
for carrying the substrate into/out of said processing unit through the
openings, said processing unit, comprising:   m a first processing section
for performing thermal processing for the substrate; a second processing
section for performing thermal processing for the substrate; and a
temperature regulation and transfer section for regulating the temperature
of the substrate at a predetermined temperature and transferring the
substrate from/to said first and second transfer sections through the
respective openings and between said first processing section and said
second processing section, said first processing section, said second
processing section, and said temperature regulation and transfer section
being disposed linearly. l0 21. A substrate processing apparatus,
comprising: a processing unit having openings for the delivery of a
substrate on both sides; and a first and second main transfer sections,
disposed to face the respective openings of 



said processing unit, for carrying the substrate into/out of said
processing unit through the openings, 15 said processing unit, comprising:
a temperature regulating section for receiving and sending the substrate
from/to said first and second transfer sections through the openings and
regulating the temperature of the substrate at a predetermined temperature;
a processing section for performing thermal processing for the substrate;
and 2o a sub-transfer section for transferring the substrate between said
temperature regulating section and said processing section. 22. A substrate
processing section, comprising: a processing unit having openings for the
delivery of a substrate on both sides; and   112 a first and second main
transfer sections, disposed to face the respective openings of said
processing unit, for carrying the substrate into/out of said processing
unit through the openings, said processing unit, comprising: a temperature
regulating section for receiving and sending the substrate from/to said
first and second transfer sections through the openings and regulating the
temperature of the substrate at a predetermined temperature; a first
processing section for performing thermal processing for the substrate; a
second processing section for performing thermal processing for the
substrate; and l0 a sub-transfer section for transferring the substrate
between said temperature regulating 



section, said first processing section, and said second processing section,
said temperature regulating section, said first processing section, and
said second processing section being disposed linearly. 15 23. A substrate
processing apparatus, comprising: a processing unit having openings for the
delivery of a substrate on both sides; and a first and second main transfer
sections, disposed to face the respective openings of said processing unit,
for carrying the substrate into/out of said processing unit through the
openings, 2o said processing unit, comprising: a processing section for
performing thermal processing for the substrate; a temperature regulation
and transfer section for regulating the temperature of the substrate at a
predetermined temperature and transferring the substrate from/to said
processing section; and   113 a plurality of ascending and descending pins
which are ascendable and descendable, for receiving and sending the
substrate from/to said first and second main transfer sections through the
openings when the pins are raised fully, and receiving and sending the
substrate from/to said temperature regulation and transfer section when the
pins are lowered fully. 24. A substrate processing apparatus, comprising: a
processing unit having openings for the delivery of a substrate on both
sides; and a first and second main transfer sections, disposed to face the
respective openings of 



l0 said processing unit, for carrying the substrate into/out of said
processing unit through the openings, said processing unit, comprising: a
first processing section for performing thermal processing for the
substrate; a second processing section for performing thermal processing
for the substrate; 15 a temperature regulation and transfer section for
regulating the temperature of the substrate at a predetermined temperature
and transferring the substrate between said first processing section and
said second processing section; and a plurality of ascending and descending
pins which are ascendable and descendable, for receiving and sending the
substrate from/to said first and second main transfer sections 2o through
the openings when the pins are raised fully, and receiving and sending the
substrate from/to said temperature regulation and transfer section when the
pins are lowered fully, said first processing section, said second
processing section, said temperature regulation and transfer section, and
said ascending and descending pins being disposed linearly.   114 25. The
apparatus as set forth in claim 19, wherein said processing units are
vertically disposed in multiple tiers. 5 26. The apparatus as set forth in
claim 19, further comprising: a solution supplying section, disposed at a
position allowing the delivery of the substrate from/to said first or said
second main transfer section, for supplying a predetermined solution to the
substrate. 



l0 27. The apparatus as set forth in claim 26, wherein said solution
supplying sections are vertically disposed in multiple tiers. 28. The
apparatus as set forth in claim 19, further comprising: an inspection
section, disposed at a position allowing the delivery of the substrate 15
from/to said first or said second main transfer section, for inspecting the
substrate. 29. The apparatus as set forth in claim 28, wherein said
inspection sections are vertically disposed in multiple tiers. 20 30. The
apparatus as set forth in claim 28, wherein said inspection section
performs microscopic inspection for the substrate. 31. The apparatus as set
forth in claim 19,   115 wherein said processing unit is further disposed
on the opposite side to a face facing said processing unit of said first
main transfer section. 32. The apparatus as set forth in claim 19, further
comprising: a receiving section for temporarily receiving and holding the
substrate before and after processing is further disposed on the opposite
side to a face facing said first or said second main transfer section of
said processing unit. 33. The apparatus as set forth in claim 32, further
comprising: to an inspection section, disposed in said receiving section,
for inspecting the substrate. 34. The apparatus as set forth in claim 33,
wherein said inspection section performs macroscopic inspection for the
substrate. 15 35. A substrate processing apparatus, comprising: 



a main transfer section for transferring a substrate; a processing unit,
disposed around said main transfer section, at least for performing thermal
processing for the substrate; a solution supplying unit, disposed around
said main transfer section, for supplying a 2o predetermined solution onto
the substrate; and means for controlling atmospheric pressure so that said
solution supplying unit has more positive pressure than said processing
unit and said main transfer section and so that said main transfer section
and said processing unit have almost the same atmospheric pressure.   116
36. The apparatus as set forth in claim 35, wherein said main transfer
section, said processing unit, and said solution supplying unit are
disposed in separate casings, wherein each of the casings has an opening
for the delivery of the substrate, and wherein a passage connecting
adjacent openings of respective casings is surrounded by a surrounding
member. 37. The apparatus as set forth in claim 36, to wherein a small gap
is provided between the surrounding member and at least one of the casings.
38. The apparatus as set forth in claim 35, wherein respectively with
respect to said main transfer section, said processing unit, and 15 said
solution supplying unit, said atmospheric pressure controlling means,
comprises: 



a gas supplying section for supplying a gas; a gas exhausting section for
exhausting the gas; and an atmospheric pressure measuring section for
measuring atmospheric pressure, and controls at least either one of the
amount of gas to be supplied by said gas supplying 2o section or the amount
of gas to be exhausted by said gas exhausting section based on the measured
atmospheric pressure. 39. The apparatus as set forth in claim 38, wherein
said processing units are vertically disposed in multiple tiers, and   117
wherein each of said processing units has said gas supplying section, said
gas exhausting section, and said atmospheric pressure measuring section.
40. The apparatus as set forth in claim 36, wherein at least one of the
casings of said main transfer section, said processing unit, and said
solution supplying unit is provided with a door capable of opening and
closing used for inner maintenance, and wherein said atmospheric pressure
controlling means controls atmospheric pressure so that the atmospheric
pressure in the casing increases when the door is opened. 10 41. The
apparatus as set forth in claim 36, further comprising: an outer casing
wholly surrounding the casings of said main transfer section, said
processing unit, and said solution supplying unit and including a panel
capable of opening and closing used for inside maintenance, 



15 wherein said atmospheric pressure controlling means controls atmospheric
pressure so that the atmospheric pressure in the outer casing increases
when the panel is opened. 42. The apparatus as set forth in claim 40,
wherein a gas supplying section which operates only when the door or the
panel is 20 opened is further provided in the casing or the outer casing.
43. A substrate processing apparatus, comprising: a main transfer section
for transferring a substrate;   118 a solution supplying unit, disposed
around said main transfer section, for supplying a predetermined solution
onto the substrate; a processing unit, disposed around said main transfer
section; and unit temperature regulating means for performing temperature
regulation or humidity control in said main transfer section, said solution
supplying unit, and said processing unit separately, said processing unit,
comprising: a temperature regulating section, disposed to adjoin said main
transfer section, for regulating the temperature of the substrate at a
predetermined temperature; and to a processing section, disposed so that
said temperature regulating section is positioned between said main
transfer section and said processing section itself, for performing thermal
processing for the substrate. 44. The apparatus as set forth in claim 43,
15 wherein said processing section is covered with a temperature regulating
mechanism. 45. The apparatus as set forth in claim 43, 



wherein a heat shielding plate capable of opening and closing is disposed
between said temperature regulating section and said processing section. 20
46. The apparatus as set forth in claim 43, wherein said processing units
are vertically disposed in multiple tiers, and wherein said unit
temperature regulating means performs temperature regulation or humidity
control for said processing units separately.   119 47. The apparatus as
set forth in claim 43, wherein said solution supplying units are vertically
disposed in multiple tiers, and wherein said unit temperature regulating
means performs temperature regulation or humidity control for said solution
supplying units separately. 48. The apparatus as set forth in claim 43,
further comprising: a solution supplying mechanism for supplying the
solution to said solution supplying unit, l0 wherein said unit temperature
regulating means performs temperature regulation or humidity control also
for said solution supplying mechanism. 49. The apparatus as set forth in
claim 48, wherein said solution supplying mechanism is disposed under said
solution supplying 15 unit. 50. The apparatus as set forth in claim 43,
wherein said solution supplying unit is allowed to be replaced with a
solution supplying 



mechanism for supplying the solution to said solution supplying unit. 20
51. A substrate processing apparatus, comprising: a processing unit group
in which processing units each having a processing section for performing
thermal processing for a substrate and a temperature regulating section for
120 regulating the temperature of the substrate at a predetermined
temperature are vertically disposed in multiple tiers; a first main
transfer device which is vertical transfer-type, disposed on one side of
said processing unit group and allowed to get access to each of the
processing units; a first solution supplying unit, disposed around said
first main transfer device for supplying a predetermined solution onto the
substrate; a second main transfer device which is a vertical transfer-type,
disposed on the other side of said processing unit group and allowed to get
access to each of the processing units and to move in a predetermined plane
direction; and to a plurality of second solution supplying units, disposed
along the direction of plane movement of said second main transfer device,
each for supplying a predetermined solution onto the substrate. 52. The
apparatus as set forth in claim 51, 15 wherein said first and second
solution supplying units are vertically disposed in multiple tiers. 53. A
substrate processing apparatus, comprising: 



a substrate transfer device for transferring a substrate; and 20 processing
units disposed on both sides and at the front of said substrate transfer
device, said processing units at least on one side being vertically
disposed in multiple tiers, and said substrate transfer device being a
vertical transfer type capable of receiving and sending the substrate
from/to each of the units, in which a supporting member for   12l
vertically supporting said substrate transfer device is attached on the
side of said processing unit disposed at the front. 54. A substrate
processing apparatus, comprising: a first processing unit having a first
and second openings for the delivery of a substrate on both sides; a first
and second transfer devices, disposed to face the respective openings of
said first processing unit, for carrying the substrate into/out of said
first processing unit through the respective openings; to a first and
second shutter members for opening and closing the respective openings; and
means for controlling the opening and closing of the shutter members so
that the second opening is closed when the first opening is open. 55. The
apparatus as set forth in claim 54, 15 wherein said first processing unit
comprises: a thermal processing section for performing thermal processing
for the substrate; and a temperature regulating section for regulating the
temperature of the substrate at a predetermined temperature. 



20 56. The apparatus as set forth in claim 54, wherein said first and
second transfer devices are each surrounded by a surrounding member and
practically blocked off from the outside. 57. A substrate processing
apparatus, comprising:   122 a transfer device for delivering a substrate;
a first and second processing units disposed to adjoin said transfer
device, each having a first and second openings for the delivery of the
substrate from/to said transfer device on both sides; a first and second
shutter members for opening and closing the respective openings; and means
for controlling the opening and closing of the shutter members so that the
second opening is closed when the first opening is open. 58. The apparatus
as set forth in claim 57, l0 wherein said first processing unit is a unit
for regulating the temperature of the substrate or heating the substrate,
and wherein said second processing unit is a unit for supplying a
predetermined solution to the substrate. 15 59. The apparatus as set forth
in claim 57, wherein said first and second transfer devices are each
surrounded by a surrounding member and practically blocked off from the
outside. 60. A substrate processing apparatus, comprising: 2o a transfer
device for delivering a substrate; 



a first and second processing units disposed to adjoin said transfer
device, each having a first and second openings for the delivery of the
substrate from/to said transfer device on both sides; a first and second
shutter members for opening and closing the respective openings; and   123
means for controlling the opening and closing of the shutter members so
that the second opening is closed when the first opening is open. 61. A
substrate processing apparatus, comprising: a main transfer device for
transferring a substrate; a first processing unit, disposed to adjoin the
front face side of said main transfer device, for receiving and sending the
substrate from/to said main transfer device and supplying a predetermined
solution to the substrate; and a second processing unit, disposed to adjoin
one side face of said main transfer device, to for receiving and sending
the substrate from/to said main transfer device and having a temperature
regulating section for regulating the temperature of the substrate at a
predetermined temperature and a heating section for performing heat
processing for the substrate, wherein the temperature regulating section of
said second processing unit is disposed to 15 adjoin said main transfer
device, and the heating section is disposed to adjoin the temperature
regulating section and to protrude to the back side of said main transfer
device. 62. A substrate processing method, comprising the steps of: 



2o subjecting a substrate to thermal processing in a processing section;
delivering the substrate subjected to the thermal processing to a main
transfer section for transferring the substrate while regulating the
temperature of the substrate at a predetermined temperature by a
temperature regulation and transfer section; and   124 delivering the
substrate from/to the main transfer section to/from the temperature
regulation and transfer section via a plurality of ascending and descending
pins which are ascendable and descendable, for receiving and sending the
substrate from/to the main transfer section when the pins are raised fully,
and receiving and sending the substrate from/to the temperature regulation
and transfer section when the pins are lowered fully. 63. The method as set
forth in claim 62, further comprising the steps of: delivering the
substrate from the main transfer section to the temperature regulation and
l0 transfer section; and transferring the substrate to the processing
section while regulating the temperature of the substrate at a
predetermined temperature by the temperature regulation and transfer
section. 15 64. A substrate processing apparatus, comprising: a first
processing unit group in which first processing units each for supplying a
predetermined solution onto a substrate to perform solution processing are
stacked in multiple tiers; a processing solution supplying section,
disposed adjacent to said first processing unit 20 group, for supplying the
predetermined solution to each of the first processing units; a second
processing unit group in which second processing units, in which a heating
section for performing heat processing for the substrate and a temperature
regulating section for performing temperature regulation processing for the
substrate are disposed adjacent to each other and integrated, are stacked
in multiple tiers; and   125 a transfer device fox transferring the
substrate between the first processing units and the second processing
units, said processing solution supplying section and said second
processing unit group being disposed adjacent to each other so that the
temperature regulating section out of the heating section and the
temperature regulating section in each of the second processing units is
positioned on said processing solution supplying section side. 



65. The apparatus as set forth in claim 64, wherein a clean air supplying
section for supplying clean air to said first processing unit to group is
provided, and the clean air supplying section exhausts gas from the bottom
of said first processing unit group, circulates the exhausted gas, and lets
the gas of which the temperature is regulated out of the top of said first
processing unit group, and further has a passage for letting the gas
exhausted from the bottom of said first processing unit group to flow to
the top thereof so that an area where said processing solution supplying 15
section is disposed and an area where said second processing unit group is
disposed are separated from each other. 66. The apparatus as set forth in
claim 64, wherein a heat insulating wall is provided so that an area where
said processing solution 2o supplying section is disposed and an area where
said second processing unit group is disposed are separated from each
other.
.A@.A.A.A.A.A_.A.,.A%.Aa%.A9.A9.Au%.Aa%.AL.A.%.Au%.A9.A.A%.AFyL.A_.A_.A.A9.
Afr.Ay.A9.Al.L.Al.A.A9.AL.A9.A%.Ar.A?.A.Sr.A%.A
L.AAr.A.L.AlU9.A9.A%.AY9.A._.AY.Aly_.AFyr.A5f_.AL.Ayr.AF9.ASr.ASr.A_.A,_.A.
9.A[9.A9.A.L.AL.A%.A.L.A.y_.A.L.A.9.Afr.AF9.ALAL.A.%.A
A9.ASr.Afr.A.yr.A.y_.A%.AA.A%.Af%.Af%.AS.Af.A@%.A@%.Aly%.Ay.A@%.AS.Ay.Au%.A
y.A.A.Ar.Aay9.AlyL.A.AN9.A.Ay9.A,u9.A,u.AS.A;S
.A9.S.A&f.ALf.Af.A9y.A&f.Ay.ALy.A&f.A9y.Af.A&.S.A9AY.A&y.A9y.A&S.A9S.ALy.A&
S.ALfR OkHW"&,_Dm>BCI'q_` #Y~ytohc^Y]ca]ca]ca
U]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca
U]c^a]ca]ca]c:a]c:a]c$a
&&&&('''((.....I/J/4050@0A0D0E0J0K0U0zupkfa\W]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a!U0
V0H1N6O6U677.88m;
H<<=>>??CCjDWEXE^E_EfEEYM]M^MeMOOR}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!RRSS@U
AUbUkUrUn]r]s]z]c_`<d@dAdHd$eCffgzhsjjll
lllsss}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!s&ttzzzz2{{||\}}o%!t?@DELRS@}xsnid
_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca!@!-vf>c`x
}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
*a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!sb}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!VW
.@BP?xy}vohc^Ynid_Z]]ca]ca]ca U]c^a U]c^a
U]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca yo# 



$pqf,]UahW}wrmhc^Y]]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Wtz    14'S
`#`&a&h&}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!h&&?*,7.8.?.@/(0145a6i6p6667n889
::Y;
=K>M>O>T>W@ABBC}wrmhc^Y]]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!C~FFFHIJGNHNNNNT'UUVVVVVV
V4WX^s^t^{^`a\b
cRff}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!fffhhhijpkklnnnnsoqstvvvwxx.z~~~?}xs
nid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!&rw5>E'r"f`blx}xsnid_Z]]]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca! mCK:;B[w'5<
xHgzc}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!c78?-i{=p^?m
'OV]EV}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!MNU??ysneg7r}xsnid_Z]]]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!r\C>|*<s`!\#Jx
}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca! Z }~l "TUt<{e !!
!$!}xsnid^Y]]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!$!)!d!#((()y)k+,0-X.0]1^1e1Y2999<
>(?ZABB
BIIJNRR}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!RRTUWKYYYZZZy[2\n\]U]]]9^D_k`aHa+
b,b3b`ghii5j6j=jm}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!m~nq}r~rrctttzzzzzzt|%y
}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!y.45<Kd'-.:;
HI^dgin].iJ|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!067>K~I~d|upkfa\W]ca]ca]ca]ca
]ca]ca
UV]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca!'(N?#$+iqx-}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!rVW^}xsnid_Z]c]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca!~g   & * + 2 z #$d
V!w###}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!###$6%<%=%E%%T'e()----////00111112
U2p223h33}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!34j4}445P5556K66667B77758l889g9
99:K:u:::;#;^;b;
}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!b;;;<7<m<<=f==>>o>>>?
@<@@@@@RArAABC]CxCCDrDDD}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!D<EEEEXFFFG%GWGG
G+HHHHLIIIJvJJK-K0KbKKK<L@LLL4N}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!4NjNNOO^O
OPfPPPPHQQQ+RRRRR!SuSSSSTTTT.UUU/VCVuV}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!uV
V$W~WWWW[YYYZTZZ[Z[h[[[=\k\\];
]k]]]^x^^^^X___}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!_+```(aTaaa5bbbbc`cccc+dd
d,e;
emeefvffffGggg4hh}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!hh:iiiiRjVjjj 



kikkk
l^lllMmymmmGnvnznnoKooo2prppp}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!pMqqqr5rrrs
nsssst[t}tt%u;
uguuuuQvvvw^wwx0x\xxx}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!xxDypyy!zAzzzz({{{{
{W|||+}l}}}}2~M^%)}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!?Bn GKw]M
?j">?}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!?v$^%Q&8
?`y,^g}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!:osUdFrHWAr&5P1}xsnid_Z]c]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca!1jq,fgk
8WMy/@}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!@<fgk
8WMy/@}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca OdB!(#10%}-}-&'()-#
10%z&'()-f10%z&'()-#10%z&'()-&&$10%z&'()-@10%z&'()-YaHWxV7`#10%z&'()-#!`#10
%jj&'()-#!`#10%zz&'()-# `#10%xx&'()-#'!`#10%xVxV&'()-#!`#10%jj&'()-#W6
!"&,{\=,Z10%G&'()-10%G&'()- 10z 10z
10z&S>s10%z&'()-!`#10%nn&'()-#!`#10%nn&'()-#,_' Dm<
zX6{\=!H#10%XX&'()-12!H#10%EE&'()-12!H#10%EE&'()-12!H#10%77&'()-12!H#10%--&
'()-1210%G&'()-< >?@ABCzodY:!10%Z&'()- 10G 10G
10G`',>`10%G&'()-!<`H#10%&'()-12!$H#10%kk&'()-12!`H#10%GG&'()-12CI'q1XzX6dY
:!$10%]]&'()-0!$10%NN&'()-0!`$10%NN&'()-0!$10%XX&'()-0!$10%;2;
2&'()-0@l10%Z&'()-XJ #YwU6dY:$10%Z2&'()-0!P
`$10%&'()-0!3`$10%&'()-0!)$10%&'()-0!`$10%ZZ&'()-0!
$10%zz&'()-0Yb@!#10%aa&'()-3Sm10%m&'()-0m10%m&'()- 10Z 10Z
10Z(@>10%Z&'()-sC910%Z&'()-IwU3b@!`#10%XX&'()-3!`#10%ff&'()-3!`#10%XX&'()-3
!`#10%SS&'()-3!`#10%NN&'()-3!`#10%II&'()-3z[PE:! 10mm 10mm
10mm'S>`10%mm&'()-`!`#10%yy&'()-3!`#10%yy&'()-3`#10%m)
&'()-3!`#10%ff&'()-3W l!!~\:PE:!!`#10%ff&'()-3!`#10%ff&'()-3!`#10%pp&'()-3
#10%aa&'()-3,m10%m&'()-m10%m&'()-!E""L##E$$wU3PE:!`#10%yy&'()-3!`#10%yy&'()
-3!`#10%~~&'()-3!`#10%yy&'()-3!`#10%yy&'()-3!`#10%kk&'()-3$!%5&p&&&&&&z[PE:
! 



10mc 10mc
10mcs',>`10%mc&'()-!`#10%&'()-3`#10%m&'()-3!`#10%~~&'()-3!`#10%XX&'()-3&&&(
'(()}[9PE:!!4$10%@|@|&'()-22!`4$10%22&'()-22!4$10%&'()-2210%4|&'()-,m10%4|&
'()-!m10%||&'()-))W**+,,wX6PE:!!.4$10%b|b|&'()-224$10%4&'()-22!4$10%E|E|&'(
)-22! `4$10%T T
&'()-22!4$10%7|7|&'()-22!`4$10%22&'()-22,/--}.~.....{\=!!.@l10%G&'()-0m10%G
&'()- 104| 104|
104|4$10%4|&'()-22!F`4$10%zz&'()-22!8`4$10%l|l|&'()-22.s//0H1e2B3wU3{\=!`#1
0%XX&'()- !#10%OO&'()- !`#10%OO&'()- !`#10%GG&'()- !`#10%SS&'()-
!#10%@@&'()- B3q3Y45K6L6M6N6wi[M=!`#10%XX 10XX 10XX 10XX!`#10%XX&'()-
!`#10%GG&'()- !`#10%]]&'()- !`#10%7h7h&'()-
N6O6U6L7.8869}[9M=!!`:$10%&'()-"!`:$10%&'()-"!`:$10%yy&'()-"!:$10%~~&'()-"S
m10%&'()-l10%&'()-69G:m;
H<<M==zX6M=!!`F+#10%~~&'()-Z!`F+#10%&'()-Z!f`F+#10%##&'()-Z!F+#10%&'()-Z`:$
10%X&'()-"!`:$10%tptp&'()-"====>>>@@uS1!`#10%ff&'()--!`#10%pp&'()--!#10%XX&
'()--@Y10%m&'()-m10%m&'()- 10~~ 10~~
10~~@@$BBBCCzX6uS1!!`#10%mm&'()--!`#10%yy&'()--!`#10%ff&'()--!`#10%&'()--`#
10%m&'()--!`#10%]]&'()--CjDDWEXE[E\E]E^Ez[PE:!! 10mh 10mh
10mh',>`10%mh&'()-tY<10%m&'()-
!`s6#10%pp&'()--!s6#10%mm&'()--!$`#10%&'()--^E_EfEE!F6GOH^<PE:!! !`
#10%&'()-0!` #10%~~&'()-0!
#10%&'()-0{10%&'()-I10%&'()-10%&'()-OHIIJKLLwU6PE:!` #10%H&'()-0!`
#10%&'()-0!` 



#10%&'()-0!` #10%&'()-0!` #10%&'()-0!`
#10%&'()-0LYMZM[M\M]M^MeMGN~_=!!$10%@@&'()-310%G&'()-m10%G&'()- 10 10
10'>M10%&'()-s! ` #10%&'()-0GNlO!POPoQRSwU3~_=!!8`$10%&'()-3!
$10%gg&'()-3!$10%bb&'()-3!`$10%2727&'()-3!$10%XX&'()-3!$10%EE&'()-3SITT_U`U
aUbUkUrU}oP110%m&'()-10%m&'()- 10mm 10mm
10mm!K$10%mm&'()-3!$10%GG&'()-3!3$10%zz&'()-3rUpWKX{XYZ[wU3oP1!`#10%pp&'()-
3!`#10%ff&'()-3!`#10%pp&'()-3!`#10%I%I%&'()-3!`#10%pp&'()-3!#10%XX&'()-3[\n
]o]p]q]r]s]z]{\=!`S10%4|&'()-m10%4|&'()-m 10m 10m
10m,),>10%m&'()-t!`#10%~~&'()-3!`#10%yy&'()-3z]]^c_I```wU3{\=!&!#10%7h7h&'(
)-@!`#10%JJ&'()- !#10%4|4|&'()- !`#10%4|4|&'()- !`#10%2|2|&'()-
!#10%2|2|&'()- `/aabccdwU3{\=!$`&!#10%X|X|&'()-@!`&!#10%@L@L&'()-@!
`&!#10%T|T|&'()-@!`&!#10%@|@|&'()-@!`&!#10%4|4|&'()-@!`&!#10%J|J|&'()-@d<d=
d>d?d@dAdHd$e~_=!$`!#10%ff&'()-310%m&'()-m10%m&'()-m 104| 104|
104|'>`10%4|&'()-!`&!#10%--&'()-@$eCffHggzhOiwU3~_=!#10%kk&'()-3!#10%mm&'()
-3!#10%pp&'()-3!#10%uu&'()-3!`#10%uu&'()-3!#10%]]&'()-3OisjjskkkllwUG9=!
10yy 10yy!#10%yy&'()-3!#10%uu&'()-3!#10%uu&'()-3!#10%&'()-3!#10%kk&'()-3lll



llmFnooM+=!#10%bb&'()-3!#10%ZZ&'()-3!#10%SS&'()-3!#10%NN&'()-310%Z&'()-10%Z
&'()-
10yyooq3rPsqsswX6+=!!#10%bvbv&'()-3#10%Z&'()-3!#10%pp&'()-3!#10%ff&'()-3!#1
0%ZZ&'()-3!`#10%XX&'()-3ssssss&tttvT3 #10%&'()-3!#10%XX&'()-3
#10%JJ&'()-310%Z&'()-10%Z&'()- 10bvbv 10bvbv 10bvbvt{uuvnww6xzX6vT3
!`#10%uu&'()-3!#10%p p
&'()-3!#10%kk&'()-3!#10%ZZ&'()-3#10%Z&'()-3!#10%]]&'()-36xx:zzzzzzzzodY:
!10%G&'()- 10Z 10Z 10Z,),>10%Z&'()-t!
`#10%zz&'()-3!#10%ZjZj&'()-3!#10%uu&'()-3zz2{{||}a?dY:
!!#10%JJ&'()-10%G&'()-S9 #10%G&'()-!`z 10%77&'()-10%G&'()-10%G&'()-}\}}}~
?xV7dY: !`@#10%G5&'()-!`@#10%XX&'()-!`@#10%OO&'()-
@#10%gJg&'()-'!y10%GG&'()-J!`#10%ScSc&'()-?o%MwXMB7 ! 10G 10G
10G:10%G&'()-!`,#10%]]&'()- !`,#10%JJ&'()- !,#10%XX&'()-
!`@#10%22&'()-!ta?MB7 ! 10G!s`Ln#10%&'()- `Ln#10%t&'()- !sLn#10%&'()-
10%t&'()-10%t&'()-l10%t&'()-t?owU3MB7!`y/#10%&'()-  !y/#10%ZZ&'()-
!<`&10%&'()-!)`&10%&'()-!$`&10%&'()-!3&10%&'()-@ABCDELg~_>!` #10%p)
p&'()-310%m&'()-m10%m&'()- 



10t 10t 10t)> 10%t&'()-!`y/#10%&'()-  g
32KwU3~_>!`#10%mm&'()-3!`#10%yy&'()-3!`#10%uu&'()-3!`#10%kk&'()-3!`#10%ff&'
()-3!`#10%pp&'()-3@rS1!aFZ(10%&'()-310%&'()-yl10%&'()- 10 10 10!
`#10%&'()-3!`#10%~~&'()-3740wU3rS1!!`FZ(10%FF&'()-3!y`FZ(10%33&'()-3!`FZ(10
%>s>s&'()-3!k`FZ(10%%%&'()-3!y`FZ(10%33&'()-3!y`FZ(10%33&'()-30vDwi[M1!!`FZ
(10%FF 10UU 10UU
10UU!`FZ(10%UU&'()-3!`FZ(10%cc&'()-3!`FZ(10%FF&'()-3!`FZ(10%PP&'()-3!}^<M1!
!`!`$10%@@&'()-3`$10%G&'()-3!`$10%EE&'()-3!$10%22&'()-310%G&'()-m10%G&'()-l
>M-zX6M1!!!8`$10%&'()-3!8`$10%&'()-3$10%Gj&'()-3!`$10%GG&'()-3!`$10%XX&'()-
3!`$10%EE&'()-3 vuV4!!!10%  &'()-10%  &'()-10% U&'()-m10%
U&'()-!m10%UU&'()- 10 10 10vfz[<uV4!!!10% p&'()-@10% &'()-@#10%
&'()-`!#10%&'()-`!#10%UU&'()-`!#10%&'()-`>czX6uV4!!!!"#10%#U#U&'()-&!"#10%C
C&'()-&!"#10%UU&'()-&!``10% U 



U&'()-`10% &'()-!#10%&'()-SqR3!10% h&'()-l10% h&'()-m 10#U#U 10#U#U
10#U#U!@/#10%#U#U&'()-&!@/#10%UU&'()-& @/#10%##&'()-&`JxyW5qR3!!``$10% @
@&'()-3!``$10%66&'()-3!``$10%&'()-3!``$10%SS&'()-3!``$10%DD&'()-3
`$10%&'()-3swU3qR3!!9'f>M10%++&'()-!``$10%;;&'()-3!``$10%6h6h&'()-3!``$10%
( (&'()-3!``$10%66&'()-3!``$10%11&'()-3uS1!`#10%hh&'()-3!`#10% h
h&'()-3!#10%66&'()-3@10% h&'()-l10% h&'()-l 10++ 10++
10++|wU3uS1!!`#10%(h(h&'()-3!`#10%hh&'()-3!`#10%^^&'()-3!`#10%hh&'()-3!`#10
%hh&'()-3!`#10%hh&'()-3QrS1!#10%&'()-310%4|&'()-f10%4|&'()-m 10#h#h 10#h#h
10#h#h!`#10%#h#h&'()-3!`#10%(h(h&'()-3QwX6rS1!!3`#10%g|g|&'()-3`#10%4|&'()-
3!`#10%J|J|&'()-3!`#10%E|E|&'()-3!`#10%2p2p&'()-3!V`#10%||&'()-3
rS1!#10%(|(|&'()-310%4|&'()-0y10%4&'()- 10u|u| 10u|u|
10u|u|!A`#10%u|u|&'()-3!3`#10%g|g|&'()-3wU3rS1!!#10%7|7|&'()-3!#10%<|<|&'()
-3!#10%2|2|&'()-3!#10%<|<|&'()-3!#10%-|-|&'()-3!#10%-|-|&'()-3b~_@!!10%&'()
-l10%&'()- 104| 104|
104|`'S>L10%4|&'()-s!#10%(_(_&'()-3#10%4|&'()-3wU3~_@!!`#10%&'()-3!`#10%~~&
'()-3!`#10%&'()-3!`#10%&'()-3!`#10%&'()-3!#10%yy&'()-3'zXJ<@!!` 10
10!$`#10%&'()-3`#10%&'()-3!`#10%&'()-3!`#10%pp&'()-3!`#10%&'()-3oM+@!`#10%&
'()-3!`#10%&'()-3!`#10%&'()-3!#10%&'()-310%&'()-l10%&'()-
10wi[M@!`#10%&'()-3 1077 1077
1077!p`#10%77&'()-3!O`#10%XX&'()-3!`#10%&'()-3!`#10%&'()-3}[9M@!`#!`y#10%&'
()-3!`y#10%&'()-3!`y#10%&'()-3!y#10%22&'()-310%&'()-lm10%&'()- 



mwU3M@!!(@>10%\\&'()-s!3`y#10%&'()-3!`y#10%&'()-3!`y#10%&'()-3!`y#10%&'()-3
!`y#10%&'()-3rP@!!(@>10%\\&'!`#10%@@&'()-3!#10%--&'()-310%G&'()-!10%&'()-
10\\ 10\\ 10\\a.PwU3P@!!
`#10%((&'()-3!`#10%GG&'()-3!`#10%SS&'()-3!`#10%XX&'()-3!`#10%@@&'()-3!`#10%
EE&'()-3P?uvwxy}oP1@10%G&'()-m10%G&'()-m 10XX 10XX
10XX!`#10%XX&'()-3!)`#10%pp&'()-3!$`#10%kk&'()-3{*wU3oP1!)y#10%pCpC&'()-G!#
`#10%22&'()-!`#10%;;&'()-!`#10%JJ&'()-!`#10%EE&'()-!#10%EE&'()-o
wU3oP1!`Y(#10%]]&'()-!`Y(#10%]]&'()-!Y(#10%GG&'()-!`y#10%EE&'()-G!`y#10%GG&
'()-G!`y#10%77&'()-G# wi[M1!`Y(#10%]] 107:7: 107:7:
107:7:!`&4#10%7:7:&'()-!`&4#10%SS&'()-!&4#10%OO&'()-!`Y(#10%XX&'()-
'~\:M1!!i`L "10%&'()-H!s`L "10%&'()-H LL
"10%&'()-H!"q10%RR&'()-O10%t&'()-10%t&'()-m;
wU3M1!<`&10%&'()-&!0`&10%&'()-&!<`&10%&'()-&!<`&10%&'()-&!8`&10%&'()-&!<&10
%&'()-&;B$wUG91!< 10
10!K`&10%&'()-&!9`&10%&'()-&!3`&10%&'()-&!.`&10%&'()-&!.`&10%&'()-&QoM+1!#1
0%&'()-0!#10%&'()-0!`#10%&'()-0!#10%yy&'()-010%&'()-l10%&'()-
10fwU3+1!!#10%~~&'()-0!#10%&'()-0!#10%~~&'()-0!#10%&'()-0!`#10%&'()-0!`#10%
&'()-0,RSwX9.1!
10H910%&'()-D#10%&'()-0!#10%&'()-0!H#10%&'()-0!#10%&'()-0!#10%&'()-0STUahWv
gE1! 10H!`s%10%zz&'()--2!s%10%&'()--210%g&'()-10%g&'()-!Y10%gg&'()- 10
10vtwU3E1! 



10!9`s%10%&'()--2!1`s%10%&'()--2!!`s%10%&'()--2!`s%10%&'()--2!+`s%10%&'()--
2!0`s%10%CC&'()--2rS1 1!`&#10%&'()-10%Z&'()-10%Z&'()-m 10 10
10!4`s%10%&'()--2!+`s%10%&'()--2z  wU3rS1
1!!f#10%]]&'()-&!`f#10%bb&'()-&!f#10%ff&'()-&!f#10%XX&'()-&!f#10%XX&'()-&!`
&#10%&'()-       rP1 1!!f#10%]]&'!#10%SS&'()-10%Z&'()-!m10%&'()- 10bb 10bb
10bb!f#10%bb&'()-&14z[9P1
1!!!#10%pp&'()-`#10%Z6&'()-!#10%XX&'()-#10%Z&'()-!#10%XX&'()-!#10%XX&'()-88
}oP1 1S10%m&'()-S10%m&'()-3 10ff 10ff
10ff!#10%ff&'()-!#10%]]&'()-!#10%kk&'()-'2wU3oP1 



1!l#10%pp&'()-3!l#10%ff&'()-3!l#10%mm&'()-3!l#10%uu&'()-3!l#10%ff&'()-3!l#1
0%kk&'()-3S rS1 1!$10%kk&'()-310%m&'()-10%m&'()- 10uu 10uu
10uu!l#10%uu&'()-3!l#10%mm&'()-3!6"`#$%wU3rS1
1!!`$10%ff&'()-3!`$10%aa&'()-3!`$10%]]&'()-3!`$10%]]&'()-3!`$10%pp&'()-3!D`
$10%&'()-3%]&^&_&`&a&h&&&uV4 1!!! Hl%10%&'()-1210%(&'()-10%(&'()-10%(&'()-l
10ff 10ff 10ff!`$10%ff&'()-3&3(()?*i+,e-wU3uV4 1!!` Hl%10%((&'()-12!`
Hl%10%((&'()-12!` Hl%10%((&'()-12!` Hl%10%((&'()-12!` Hl%10%((&'()-12!;[`
Hl%10%((&'()-12e-.4.5.6.7.8.?.@/rS1 1!t'10%&'()-310%Z&'()-10%Z&'()- 10((
10(( 10((!` Hl%10%((&'()-12!` Hl%10%((&'()-12@/(0O11234wU3rS1
1!!`'10%HH&'()-3!`'10%RR&'()-3!`'10%NN&'()-3!`'10%MM&'()-3!`'10%CC&'()-3!`'
10%>>&'()-3445^6_6`6a6i6p6}oP1 110%&'()-`10%&'()- 10 10
10!`'10%&'()-3!`'10%MM&'()-3!`'10%XX&'()-3p6667n889{Y7oP1
1!Q#10%&'()-O/!Q#10%tt&'()-O/!Q#10%pp&'()-O/!Q#10%&'()-O/
Q#10%kk&'()-O/10%&'()-9::Y;<=H>wX6oP1
1!&910%&'()-SQ#10%&'()-O/!Q#10%&'()-O/!`Q#10%pp&'()-O/!Q#10%&'()-O/!Q#10%pp
&'()-O/H>I>J>K>M>T>>?W@AuS1
1!y#10%&'()-3!y#10%&'()-3!y#10%&'()-310%&'()-0l10%?&'()-m 



10 10 10ABBCDE{FwU3uS1
1!!y#10%&'()-3!y#10%&'()-3!y#10%&'()-3!y#10%&'()-3!y#10%&'()-3!y#10%&'()-3{
F|F}F~FFF%GHIuS4 1!!#10%Z&'()-3!Q#10%&'()-3!#10%NN&'()-310%Z&'()-10%Z&'()-
10 10 10IJKTLLMNwU6uS4
1!!#10%Z&'()-3!#10%bb&'()-3!#10%ZZ&'()-3!#10%XX&'()-3!#10%bb&'()-3!`#10%ff&
'()-3NNNNNNNMOkPuS1 1!`#10%77&'()-3!#10%77&'()-310%G&'()-10%G&'()- 10uu
10uu 10uu!`#10%uu&'()-3kPPRQsRST'UwU3uS1
1!!8#10%&'()-3!#10%bb&'()-3!#10%SS&'()-3!#10%OO&'()-3!`#10%SS&'()-3!#10%OzO
z&'()-3'UUVVVVVV4W~_= 1!!8!NY (10%&'()-310%&'()-l10%&'()-Y 10G 10G
10G#10%G&'()-3!3#10%zz&'()-34WXXYZ[[xV4~_= 1!!!k`Y (10%&'()-3!kY
(10%&'()-3!\Y (10%&'()-3!\`Y (10%&'()-3 ^Y 



(10%&'()-3!Y (10%&'()-3[\]^p^q^r^s^t^xj\N/ 10%m&'()- 10   10   10  !yXY
(10%  &'()-3 qY (10%W&'()-3!aY (10%&'()-3!f`Y (10%  &'()-3t^{^d_`a\b
czX6\N/
!`#10%mm&'()-s3!`#10%pp&'()-s3!`#10%ff&'()-s3!`#10%ff&'()-s3!#10%XX&'()-s31
0%m&'()- cc'eRfffffwi[M/ !`#10%mm 10pEpE 10pEpE
10pEpE!`#10%pEpE&'()-s3!`#10%uu&'()-s3!`#10%mm&'()-s3!`#10%kk&'()-s3fffghhh
}[<M/
!@10%&'()-!n`#10%&'()-&!`#10%((&'()-&!n#10%&'()-&10%&'()-Y10%&'()-mhijpkklm
zX6M/ !`)#10%&'()-!)#10%&'()-il(10%&'()-!` #10%&'()-!` #10%&'()-!
#10%&'()-mnnnnnnnso{\= !10%&'()-10%&'()-!ly10%ll&'()- 10 10 



10)@>10%&'()-s!`)#10%&'()-so=pqqrstwU3{\= !`l #10%&'()--!l #10%&'()--!l
#10%&'()--!l #10%&'()--!l #10%&'()--!l #10%&'()--tuvvvvvvwrS1
!#10%&'()-10%&'()-Fy10%&'()- 10 10 10!l #10%&'()--!l
#10%&'()--wxxy.zz{wU3rS1
!!`#10%&'()-!`#10%&'()-!#10%&'()-!#10%&'()-!#10%&'()-!#10%&'()-{}~~~~~~~}oP
1 10%m&'()-fm10%m&'()-F 10 10 10!`#10%&'()-!`#10%&'()-!`#10%&'()-~?xV4oP1
!$10%&'()-3!`$10%mm&'()-3!$10%pp&'()-3!`$10%ff&'()-3
$10%1&'()-3!$10%]]&'()-3%zXJ<1 ! 10
10!F$10%&'()-3!F$10%&'()-3!.`$10%&'()-3$10%m&'()-3!$10%&'()-3"lJ<1 ! 



10!`&$10%pp&'()-3!`&$10%uu&'()-3!&$10%pp&'()-310%m&'()-!10%EE&'()-m 10
&JrwU3<1 !$`&$10%&'()-3!.`&$10%&'()-3!`&$10%&'()-3!
`&$10%&'()-3!`&$10%mm&'()-3!`&$10%pp&'()-3 1uS1
!`#10%]]&'()-3!`#10%XX&'()-3!#10%NN&'()-310%Z&'()-ym10%Z&'()-G 10 10
101Qwb2wU3uS1 !!8`#10%&'()-3!3`#10%&'()-3!<`#10%&'()-3!
`#10%zz&'()-3!`#10%kk&'()-3!`#10%ff&'()-32345>E)uS1
!#10%cc&'()-)!n#10%((&'()-&!i#10%##&'()-&10%&'()-F10%&'()- 10 10
10'rB?]wU3uS1
!!#10%&'()-)!#10%&'()-)!#10%&'()-)!#10%&'()-)!`#10%&'()-)!#10%&'()-)]"uS1
!`#10%XX&'()-3!#10%X`X`&'()-310%Z&'()-Sm10%Z&'()- 10SS 10SS
10SS!#10%SS&'()-)f5^wU3uS1
!!`#10%ZZ&'()-3!`#10%bb&'()-3!`#10%NN&'()-3!`#10%NN&'()-3!#10%ff&'()-3!`#10
%kk&'()-3x rS4 !!10%Z&'()-Sm10%Z&'()-Y 10;; 10;; 



10;;!`#10%;;&'()-3`#10%Z&'()-3!`#10%]]&'()-3 9mwU3rS4
!!`#10%ZZ&'()-3!$`#10%~~&'()-3!`#10%pp&'()-3!`#10%kk&'()-3!`#10%bb&'()-3!#1
0%NN&'()-3mB}oP1 10%&'()-10%&'()-m 10 10
10!3`#10%&'()-3!K`#10%&'()-3!<`#10%&'()-3CBjwU3oP1
!`#10%&'()--!`#10%&'()--!`#10%&'()--!`#10%~~&'()--!:`#10%&'()--!#10%tt&'()-
-jK789:wi[M1 !`#10% 10 10
10!`L6#10%&'()-!L6#10%&'()-!`#10%&'()--!`#10%&'()--:;B([L}[9M1
!!,`'10%uu&'()-3!,`'10%&'()-3!,`'10%zz&'()-3!,`'10%ll&'()-310%&'()-10%&'()-
Lew$wU3M1
!),`'10%&'()-3!,`'10%&'()-3!,`'10%&'()-3!,`'10%zz&'()-3!,`'10%&'()-3!,`'10%
&'()-3$%&'5< xxV4 !!` #10%~~&'()-! #10%tt&'()-10%&'()-N10%&'()-l10%&'()- 10
10 10xHFgzwU6xV4 !!` #10%)&'()-!` #10%&'()-!` #10%&'()-!` 



#10%&'()-!` #10%&'()-!` #10%&'()-zc45678?}oP1 10%m&'()-m10%m&'()-m 10 10
10!` +#10%&'()-l!` +#10%&'()-l! +#10%&'()-l?-i{=paBoP1
10310%m&'()-!#10%mm&'()-l10%m&'()-`10%m&'()-9Y #10%m&'()- z
10%m&'()-p^?Vs^<oP1
!`"#10%pp&'()-!"#10%pp&'()-10%m&'()-10%m&'()-!S#10%mm&'()-@y10%m&'()-@sm
xmbC !10%&'()-m 10m 10m 10m9910%m&'()-S7z#10%m&'()-@210%m&'()-`"#10%m&'()-
'7X{zX6mbC
!`#10%&'()-)!`#10%&'()-)!`#10%&'()-)!`#10%tt&'()-)!#10%tt&'()-)10%&'()-{LMN
Oz[PE: ! 10 10
10L910%&'()-@`@2#10%&'()-!@2#10%&'()-!`#10%&'()-)!`#10%&'()-)OV]8}[9PE:
!!`y#10%&'()-3!`y#10%&'()-3!R`y#10%&'()-3!y#10%yy&'()-310%&'()-l10%&'()-lE7
VAwU3PE:
!`y#10%&'()-3!`y#10%&'()-3!`y#10%yy&'()-3!`y#10%yy&'()-3!`y#10%~~&'()-3!`y#
10%&'()-3JKLMNU?%uS1 !`#10%kk&'()- !#10%]]&'()- 10%m&'()-m10%m&'()- 10XX
10XX 



10XX!`y#10%XX&'()-3%?ywU6uS1
!,10%m&'()-!`"#10%kk&'()-M!"#10%ff&'()-M!#10%ff&'()-!`#10%uu&'()-
!`#10%mImI&'()- ys|ZL>0  10yy 10yy
10yy!`s6#10%yy&'()-!s6#10%pxpx&'()-5r10%m&'()-!`-#10%mm&'()-
-#10%&'()-}[9L>0
10y!`#10%&'()-3!`#10%&'()-3!`#10%&'()-3!#10%tt&'()-310%&'()-10%&'()-nwU3L>0
1!`#10%&'()-3!`#10%yy&'()-3!`#10%yy&'()-3!`#10%&'()-3!`#10%~~&'()-3!`#10%pp
&'()-3uS1  !`#10%NNNN&'()-3!`#10%XX&'()-3!#10%SS&'()-310%Z&'()-m10%Z&'()-
10 10 106wU3uS1
!!`#10%]]&'()-3!`#10%]]&'()-3!`#10%ZZ&'()-3!`#10%bb&'()-3!`#10%bb&'()-3!`#1
0%SS&'()-37ruS4  !!Fm10%m&'()-!~`9#10%&'()-!n9#10%&'()-10%m&'()-ym10%m&'()-
10]] 10]] 10]]r\C}[<uS4
!!10%m&'()--!,#10%mm&'()--l10%m&'()-S10%m&'()-!`#10%pp&'()-!#10%u]u]&'()->|
*aBuS4 



!!f,10%m&'()-@*10%m&'()-`"#10%m&'()-!"#10%kk&'()-&!{10%m&'()-10%m&'()-*<s`^
?44  !!
10mI:10%mI&'()-!g`4#10%&'()-!4#10%pp&'()-210%m&'()-@0f#10%m&'()-@/`10%m&'()
-!\HgE4  !! 10mI!V#10%~~&'()-=(!V#10%tt&'()-=(10%&'()-10%&'()-!l10%##&'()-
10mI 10mIH#Jx]wX6E4  !!
!,2#10%&'()-MV#10%&'()-=(!V#10%&'()-=(!V#10%&'()-=(!V#10%yy&'()-=(!V#10%&'(
)-=(]   uS1  !`#10%pp&'()-3!#10%kk&'()-310%&'()-10%&'()-l 1011 1011
1011!],2#10%11&'()-M 6Z zwU3uS1  



!!`#10%&'()-3!`#10%~~&'()-3!`#10%&'()-3!`#10%yy&'()-3!`#10%pp&'()-3!`#10%yy
&'()-3z{|}~l<uS1
!#10%mm&'()-3!#10%~~&'()-3!#10%yy&'()-310%m&'()-f10%m&'()- 10 10 10^ "wU6+1
10m#10%m&'()-3!`#10%uu&'()-3!
`#10%&'()-3!#10%mm&'()-3!#10%u!u!&'()-3!#10%uu&'()-3gH1
10m#10%`#10%&'()-@!`#10%&'()-@!#10%&'()-@10%&'()-F10%&'()- 10m 10m&tzX6H1
10m!)#10%&'()-!`"#10%&'()-s!"#10%&'()-s!`#10%&'()-@`#10%&'()-@!`#10%&'()-@<
{e !!!!$!zl^P10`Y10%&'()- 10 10
10!`,2#10%&'()-`!,2#10%&'()-``)#10%&'()-!`)#10%&'()-$!)!d!"#<%f&}[9^P10!N`L
[%10%&'()-2!NL[%10%&'()-2!I`L[%10%&'()-2!4L[%10%&'()-2{10%&'()-10%&'()-f&J'
n(((((((xk^Q20l10%&'()-101010!`L[%10%&'()-2
S`L[%10%&'()-2'!C`L[%10%&'()-2!Q`L[%10%&'()-2()y))+k+,}^<^Q20!y#10%&'()-'$`
#10%|&'()-'!` #10%~~&'()-'!
#10%yaya&'()-'10%&'()-@10%&'()-,0-X.//0Z1zX6^Q20!`y#10%&'()-'$!`y#10%&'()-'
$`y#10%s&'()-'$!`y#10%&'()-'$!`y#10%&'()-'$!`y#10%&'()-'$Z1[1\1]1^1e1Y233uS
20 q`  (10%Q(Q(&'()-3!k`  (10%K(K(&'()-3!X
(10%8(8(&'()-310%(&'()-l10%(&'()- 10 10 103456799wU3uS20 !~`
(10%^(^(&'()-3!6E`  (10%((&'()-3!t`  (10%T(T(&'()-3!f`  (10%F(F(&'()-3!q`
(10%Q(Q(&'()-3!k`  (10%K(K(&'()-3999999:;
<uS10!#10%bb&'()-3!#10%]]&'()-3!#10%pp&'()-3,y10%Z&'()-S10%Z&'()-m 10^(^(
10^(^( 10^(^(< 



>(??=@ZABwU3uS10!!#10%XX&'()-3!#10%bb&'()-3!#10%kk&'()-3!`#10%bb&'()-3!#10%
XX&'()-3!#10%ZZ&'()-3BBBBB
BBD4EuS10!`#10%ff&'()-3!`#10%kk&'()-3!#10%kk&'()-310%m&'()-f10%m&'()- 10XX
10XX
10XX4EFFqGbHIIwX6uS10!!`#10%~~&'()-3`#10%m&'()-3!`#10%kk&'()-3!`#10%yy&'()-
3!`#10%mm&'()-3!`#10%pp&'()-3IIIIIJJL;
MuS10!`#10%aa&'()-3!`#10%aa&'()-3!#10%XX&'()-3f10%m&'()-ym10%m&'()-m 10~~
10~~ 10~~;MN]OPeQQRRz[9+1
10!`#10%&'()-3`#10%m&'()-3!`#10%yy&'()-3`#10%m&'()-3!`#10%mm&'()-3!`#10%aa&
'()-3RRRRRS(TTa?1
10!!`#10%pp&'()-@/!`#10%yy&'()-@/!#10%kk&'()-@/10%m&'()-ym10%m&'()-m 10
10TUVVWWXKYwU3?1
10!`#10%ff&'()-@/!`#10%mm&'()-@/!`#10%~~&'()-@/!`#10%mm&'()-@/!`#10%kk&'()-
@/!`#10%mm&'()-@/KYYYYYYZ.ZZrS10!`10%ZZ&'()-10%ZZ&'()-!10%[[&'()-10%Z&'()-
10yy 10yy
10yy!7#10%yy&'()-ZZy[2\n\]U]}[<rS10!``#10%Z&'()-!#10%]`]`&'()-3v10%Z&'()-!`
#10%ZZ&'()-! #10%SS&'()-L10%Z&'()-U]]]9^D_k`a}[9rS10!!` #10%XX&'()-!`
#10%SS&'()-!` #10%NN&'()-!
#10%bb&'()-10%Z&'()-,10%Z&'()-aHa(b)b*b+b,b3bbrS10!@#10%&'()-310%&'()-10%&'
()- 10ZZ 10ZZ
10ZZ!`,5#10%ZZ&'()-t!,5#10%pp&'()-tbbddVeAf`gwU3rS10!!@#10%&'()-3!@#10%&'()
-3!@#10%&'()-3!@#10%&'()-3!@#10%&'()-3!@#10%,,&'()-3`ghii2j3j4j5jwi[M10!!@#
10% 10aa 10aa
10aa!@#10%aa&'()-3!@#10%&'()-3!@#10%&'()-3!@#10%&'()-35j6j=j$k;
llm}[9M10!!!`#10%4|4|&'()-3!`#10%<|<|&'()-3!`#10%7|7|&'()-3!#10%7|7|&'()-3@
10%4|&'()-m10%4|&'()-m~nopqArzrwU3M10!!`#10%||&'()-3!`#10%J|J|&'()-3!`#10%@
|@|&'()-3!`#10%<|<|&'()-3!`#10%E|E|&'()-3!`#10%E|E|&'()-3zr{r|r}r~rrpsctuuS
10!S#10%pp&'()- (!i``#10%&'()-!d`#10%&'()-y10%m&'()-f10%m&'()-3 



10|| 10|| 10||uvwxzzzzzX9.1 10m)>10%m&'()-!`S#10%~~&'()- (`S#10%m&'()-
(!`S#10%yy&'()- (!`S#10%kk&'()- (!`S#10%kk&'()- (zzzzzzH{t|hF1
10m)>!`#10%&'()-3!`#10%&'()-3 #10%yy&'()-310%&'()-f10%&'()-F 10m
10mt|}~LwU3F1
10!`#10%&'()-3!`#10%&'()-3!`#10%&'()-3!`#10%&'()-3!`#10%~~&'()-3!`#10%&'()-
3+~_@ 10!`@y10%G&'()-S10%G&'()-Y 10Y 10Y
10Y'@>M10%Y&'()-`!T`#10%,,&'()-3`#10%&'()-3^wU3~_@
10!`#10%XX&'()-3!`#10%OO&'()-3!`#10%OO&'()-3!`#10%GG&'()-3!`#10%JJ&'()-3!#1
0%]]&'()-3:~_@ 10!`,10%Z&'()-fm10%Z&'()-3 10G 10G
10G(@>10%G&'()-`#10%G&'()-3!`#10%]]&'()-3%MxV4~_@
10!!`#10%ff&'()-3!`#10%ff&'()-3!`#10%]]&'()-3!`#10%ff&'()-3
`#10%&'()-3!#10%XX&'()-3My.1234wXMB7 10!! 10Z= 10Z=
10Z=`'@>L10%Z=&'()-!`#10%pp&'()-3!`#10%ZZ&'()-3!|`#10%&'()-3!`#10%ff&'()-34
5<Kd}[9MB7 10!!
!`#10%&'()-3!`#10%&'()-3!`#10%&'()-3!#10%tt&'()-3f10%&'()-@10%&'()-Fd'wU3MB
7 



10!`#10%&'()-3!`#10%&'()-3!`#10%&'()-3!`#10%~~&'()-3!`#10%&'()-3!`#10%yy&'(
)-3'^abcdgn]{\= 10!`10%G&'()-10%G&'()-!@10%--&'()-F 10l 10l
10l`'>`10%l&'()-!`#10%kk&'()-3]}^?{\=
10!`10%G&'()-`@z#10%G&'()-!@z#10%EE&'()-10%G&'()-`Y z#10%G&'()-!Y
z#10%77&'()-.iJzX6{\= 10!!f,#10%@@&'()-!`&g#10%SS&'()-!&g#10%b0b0&'()-
F%P10%G&'()-!`Lz#10%SS&'()-`!Lz#10%EE&'()-`)}rg\= 10!!ly10%&'()-Z 10G% 10G%
10G%`'>`10%G%&'()-!`f,#10%GG&'()-!`f,#10%XX&'()-`f,#10%G&'()-}[9g\=
10!!!`#10%&'()-22!#10%&'()-22!`#10%&'()-22!3#10%&'()-2210%&'()-y10%&'()-5\0
3456wXMB7 10!! 10Z 10Z
10Z',>M10%Z&'()-t!#10%&'()-22!S#10%bb&'()-22!#10%&'()-22!#10%&'()-2267>(Ki}
[<MB7 10!!
10`#10%Z&'()-3!`#10%XX&'()-3!`#10%SS&'()-3!#10%SS&'()-310%Z&'()-ym10%Z&'()-
m~J~wU3MB7
10!`#10%SS&'()-3!k`#10%&'()-3!z`#10%&'()-3!`#10%XX&'()-3!`#10%XX&'()-3!`#10
%bb&'()-3~v_= 10!`!`#10%JJ&'()-@!#10%JJ&'()-@S10%Z&'()-@m10%Z&'()-l 10Z8 



10Z8 10Z8s',>M10%Z8&'()-IdwU3_=
10!`M$10%]N]N&'()-!`M$10%ZEZE&'()-!`M$10%]]&'()-!M$10%]N]N&'()-!`#10%ZZ&'()
-@!`#10%XX&'()-@9~z[PE: 10! 10Z 10Z
10Z3(,>10%Z&'()-t!`M$10%k@k@&'()-`M$10%Z&'()-!`M$10%]r]r&'()-!`M$10%k5k5&'(
)-I[~\:PE: 10!!#10%X!X!&'()-3!#10%]]&'()-3!#10%NN&'()-3
#10%]]&'()-3y10%m&'()-S10%m&'()-F9cA5NzX6PE: 10!!#10%yy&'()-3!
#10%&'()-3!#10%XX&'()-3!#10%yy&'()-3#10%m&'()-3!#10%pp&'()-3NuS1
1!`#10%EE&'()-4!#10%77&'()-410%G&'()-ym10%G&'()-3 10 10
10!$#10%&'()-3m9wU3uS1 1!!`#10%;
;&'()-4!`#10%;;&'()-4!`#10%@@&'()-4!`#10%77&'()-4!`#10%77&'()-4!`#10%;;&'()
-49d~_@ 1!!`10%Z&'()-m10%Z&'()-m 10G  10G  10G s'S>`10%G
&'()-s!`#10%OO&'()-4`#10%Gu&'()-4N\wU3~_@ 1!!` %10%kk&'()-3!`
%10%VV&'()-3!` %10%``&'()-3!` %10%ZZ&'()-3!` %10%RR&'()-3! 



%10%RR&'()-3\?h !"#$zodY: 1!!y10%m&'()-3 10Z 10Z 10Z'>`10%Z&'()-!`
%10%pp&'()-3!~` %10%&'()-3!` %10%[[&'()-3$+s\zX6dY:
1!!!`#10%pp&'()-3!`#10%kk&'()-3!`#10%mm&'()-3!`#10%aa&'()-3!#10%aa&'()-310%
m&'()-jizX6dY:
1!!!`#10%kk&'()-3!`#10%kk&'()-3!`#10%uu&'()-3`#10%m&'()-3!`#10%kk&'()-3!`#1
0%pp&'()-3inopqxi_= 1!!!!#10%pp&'()-3!#10%kk&'()-310%&'()-l10%&'()-m 10mP
10mP 10mP`'S>s10%mP&'()-s_-zX9_=
1!!!`#10%&'()-3!#10%~~&'()-3!#10%yy&'()-3#10%&'()-3!#10%&'()-3!`#10%tt&'()-
3-~_= 1!!!!$10%XX&'()-310%Z&'()-m10%Z&'()-m 10 10
10)@>10%&'()-s!X#10%&'()-3wU3~_=
1!!`$10%NN&'()-3!`$10%XX&'()-3!`$10%NN&'()-3!`$10%XX&'()-3!`$10%XX&'()-3!`$
10%N;N;&'()-3wi[M= 1!!`$10%NN 10 10
10!I'@>:10%&'()-s!`$10%ff&'()-3!`$10%ZZ&'()-3!`$10%XX&'()-3K1}\:M= 



1!!!`#10%JJ&'()-3
`#10%GG&'()-3!`#10%OO&'()-3!#10%@@&'()-310%G&'()-m10%G&'()-m1mLrSTUVz[PE:
1!! 10G 10G
10G`#10%G&'()-3!b`#10%&'()-3!`#10%@@&'()-3!`#10%JJ&'()-3`#10%G&'()-3VW^Oq}[
9PE:
1!!!`#10%uu&'()-3!`#10%uu&'()-3!W`#10%&'()-3!#10%uu&'()-3,10%m&'()-ym10%m&'
()-qwU6+:
10mf)>10%m&'()-!a`#10%((&'()-3!@`#10%EE&'()-3!`#10%yy&'()-3!`#10%&'()-3!`#1
0%kk&'()-3mN/ 10%&'()-10%&'()-9Y 10%&'()-10%&'()-y10%&'()-ly10%&'()-  10m
10ma?mN/
10!##10%&'()-:!!#10%&'()-@10%&'()-`#10%&'()-10%&'()-S#10%&'()-Jz[PE: 10m
10m 10m'>M10%m&'()-`!`-#10%&'()- `-#10%&'()- !-#10%&'()-
!`##10%&'()-:~&^<PE: ! #10%4|4|&'()-.! #10%@@&'()-.!
10%4|4|&'()-Ns10%4|&'()-,@10%4|&'()-m10%4|&'()- g `wU3PE:! #10%2|2|&'()-.!
#10%4|4|&'()-.! 



#10%@|@|&'()-.! #10%22&'()-.! #10%EE&'()-.! #10%<|<|&'()-.`& ' ( ) * + 2
{\=!10%&'()-l10%&'()-m 104| 104| 104|,)@>10%4|&'()-! #10%$$&'()-.!
#10%44&'()-.2 ?O[zX7{\=!
`#10%&'()-3!`#10%88&'()-3!`#10%~~&'()-3!`#10%tt&'()-3`#10%&'()-3!#10%aa&'()
-3[>zwX6{\=!!`#10%&'()-3`#10%&'()-3!`#10%&'()-3!`#10%&'()-3!`#10%&'()-3!`#1
0%&'()-3 b@!!`! #10%XJXJ&'()-010%Z&'()-Tz10%Z&'()-m10%Z&'()-m 10l 10l
10l'>M10%l&'()-s$DewU3b@! #10%JJ&'()-0! #10%JJ&'()-0!` #10%ZZ&'()-0! 



#10%ZZ&'()-0! #10%JJ&'()-0! #10%NN&'()-0e~_=!! 10%&'()-y10%&'()-y10%&'()-
10Z 10Z 10Z'@>`10%Z&'()-s!]` #10%[[&'()-0) d
V!{"w#zX6~_=!!$10%&'()-!$10%&'()-!$10%~~&'()-3 $10%&'()-!3 $10%yy&'()-!3
$10%tt&'()-w##$$6%9%:%;%<%}^SH=!! 10h 10h
10h'>M10%h&'()-810%&'()-@``0#10%a&'()-!`0#10%&'()-!`0#10%&'()-<%=%E%%T''e(}
[9SH=!!!#10%&'()-3!#10%&'()-3!#10%&'()-3!#10%&'()-3y10%&'()-,10%&'()-me()*+
,---wU6+=
10@)>10%&'()-s!#10%&'()-3!X`#10%&'()-3!#10%&'()-3!#10%&'()-3!#10%&'()-3----
-.c/0dB= 10@)!#10%&'()-!#10%&'()-!#10%&'()-z10%&'()-!,m10%&'()- 10
10001111111ti^?09S 10%\&'()- 10 10 10F(@>10%&'()-s3:`10%&'()-` #10%&'()-
#10%&'()-112U2p223dEi^?010%\&'()-yz 10%\&'()-L 10%\&'()- 10%\&'()-
:10%\&'()-10%\&'()-3h334j4}44dEi^?0%10%\&'()-`!10%\&'()-3`!10%\&'()-10%\&'(
)-- 10%\&'()-
10%\&'()-45P5556K6dEi^?0410%\&'()-y2!10%\&'()-`010%\&'()-,10%\&'()-)10%\&'(
)-'g 10%\&'()-K66666667B7bC0@10%5&'()-,:10%5&'()-`S10%5&'()- 10\ 10\ 



10\,810%\&'()-610%\&'()-B77758l889dEbC0@l10%5&'()-@10%5&'()-
@y@10%5&'()-@L10%5&'()-@ 10%5&'()-@
910%5&'()-9g999:K:u:dEbC0@,10%5&'()-@'10%5&'()-&%10%5&'()-@`!10%5&'()-@3Y10
%5&'()-&m10%5&'()-u:::;#;[;\;];^;dYNC0 105 105
105S610%5&'()-S4y10%5&'()-S210%5&'()- `0y10%5&'()-@3.10%5&'()- ^;b;
;;<7<m<dEYNC0 @`10%&'()-@3910%&'()- ,10%&'()-,10%&'()- ,l10%&'()- LS
10%&'()-m<<=f==>>dEYNC0 fY10%&'()-S10%&'()- 9!10%&'()- S10%&'()- S10%&'()-
@y10%&'()- >o>>>>? @dEYNC0 Ls010%&'()-y' 10%&'()-Yy'
10%&'()-YL%10%&'()-f#10%&'()- f`!10%&'()- @<@@@@@@@@bC0M10%"&'()- 9f
10%"&'()- 10 10 



109 10%&'()-610%&'()- 410%&'()- @RArAAABCdEbC0&10%"&'()- @3S 10%"&'()-@3S
10%~&'()-, !10%"&'()- 10%"&'()-, 10%"&'()- C]CxCCDrDDdEbC0f'Z
10%"&'()-9%M!10%"&'()-f#&10%"&'()-Ss!10%"&'()- Slm 10%"&'()-Ss10%"&'()-
DD<EEEEXFdEbC06 10%"&'()-4,10%"&'()-L0M10%"&'()-yF.10%"&'()-
y,,`10%"&'()-f*!10%"&'()-XFFFFFFG%GWGbC0y10%&'()-S10%&'()-S 10%&'()-f
10%&'()- 10" 10" 10"9
10%"&'()-WGGG+HHHHdEbC0L-#10%&'()-f10%&'()-fZ10%&'()-f10%&'()-f`M10%&'()-fF
10%&'()-HLIIIJvJJdEbC0y*!10%&'()-y'S
10%&'()-`%Y10%&'()-ys!10%&'()-fY:!10%&'()-f,!10%&'()-JK-K0KbKKKdEbC0610%&'(
)-410%&'()-210%&'()-L010%&'()-yY.M10%&'()-y,,-10%&'()-K9L:L;
L<L@LLL*MbC0,`!10%&'()-m,10%H&'()- ,10%H&'()-Lf 10%H&'()- 10 10
109:10%&'()-*M4NjNNOO^OdEbC0f,-10%H&'()-&910%H&'()-@
10%H&'()-@`!10%H&'()-@10%H&'()- ,`!10%H&'()-m^OOPfPPPPdEbC0f@,
10%H&'()-y&*10%H&'()-%10%H&'()-S# 10%H&'()-@s!`!10%H&'()-SY
10%H&'()-PHQQQ+RRRRRdYNC0 10H 10H 



10Hy610%H&'()-y4S10%H&'()-y210%H&'()-90!10%H&'()-fY.`10%H&'()-RRRR!SuSSdEYN
C0 f10%&'()-@3`10%&'()- S10%&'()- @10%&'()-,M!10%&'()-Ly
10%&'()-SSSTTTT.UdEYNC0 f!10%&'()-
fl`10%&'()-S@10%&'()-9"10%&'()-S10%&'()-S310%&'()- .UUU/VCVuVVdEYNC0
L0t!10%&'()-yl.10%&'()-y&*
10%&'()-y'@10%&'()-L%T#10%&'()-f#10%&'()-V$W~WWWWWWWxmbC0Lf 10%"&'()- 10 10
1099`10%&'()-710%&'()-4
10%&'()-210%&'()-WX[YYYZTZdEmbC0&10%"&'()-@10%"&'()-@y10%"&'()- ,`10%"&'()-
:!10%"&'()-:!10%F&'()-TZZ[Z[h[[[dEmbC0S'10%"&'()-9%10%"&'()-S#10%"&'()-Ss!
10%"&'()- SF10%"&'()-@F10%"&'()- [=\k\\];]k]dEmbC0y610%"&'()-y2m
10%"&'()-90-#10%"&'()-fY.10%"&'()-f@,10%"&'()-f*s!10%"&'()-k]]]]]]^x^^bC010
%5&'()-z 10%5&'()- 10%5&'()-9y 10%5&'()- 10" 10"
10"y9G10%"&'()-^^^X___+`dEbC0,10%5&'()-
,10%5&'()-,10%5&'()-,`t!10%5&'()-310%5&'()-
s10%5&'()-+```(aTaaadEbC0S'F10%5&'()-&%10%5&'()-@!
10%5&'()-@Y10%5&'()-@,`10%5&'()-#10%5&'()-a5bbbbc`cdEbC0f410%5&'()-f2`10%5&
'()-&010%5&'()-Sl.10%5&'()-S@, 10%5&'()-S*10%5&'()-`ccccccc+ddbC0S
10%&'()-S!10%&'()- sy 



10%&'()- 105 105 105f&910%5&'()-y7m10%5&'()-dd,e;
emeefdEbC0f10%&'()-f310%&'()- f10%&'()-fY@10%&'()-fZ10%&'()-S
10%&'()-fvffffGggdEbC0`%
10%&'()-y#'10%&'()-y!10%&'()-yl`10%&'()-f@10%&'()-L"10%&'()-gg4hhh:iidEbC02
10%&'()-L0M!10%&'()-.
10%&'()-S,!10%&'()-9*10%&'()-(10%&'()-iiiOjPjQjRjVjjbC0,10%"&'()-`f
10%"&'()- 10 10 10L9 10%&'()- 7L!10%&'()-4@10%&'()-jj kikkk
ldEbC0&10%"&'()-@910%"&'()-@ 10%"&'()-@`s!10%"&'()-sF 10%"&'()-,T10%"&'()-
l^lllMmymmdEbC0f@,M10%"&'()-S&*10%"&'()-9%'!10%"&'()-S#10%"&'()-S!@10%"&'()
-@,10%"&'()-mmGnsntnunvnznnbC0@10%&'()-`y 10%&'()- 10" 10" 10"y710%"&'()-f2
10%"&'()-&010%"&'()-noKooo2prpdEbC0f-10%&'()-f10%&'()-SsY10%&'()-SF
10%&'()-S-10%&'()-S@10%&'()-rpppMqqqrdEbC0y&*10%&'()-y'10%&'()-L%10%&'()-f!
10%&'()-fl10%&'()-9 "10%&'()-r5rrrsnssdEbC07- 10%&'()-
y410%&'()-y2s!10%&'()-9010%&'()-y. 10%&'()-yS,
10%&'()-sssssst[t}tbC0,:10%5&'()-,t!10%5&'()-,10%5&'()-Lf 10%5&'()- 10 10
10y9`10%&'()-}tt%u;uguuudEbC0@y10%5&'()-#10%5&'()-@10%5&'()-@10%5&'()-,`
10%5&'()-,3:10%5&'()-uuQvvvw^wdEbC0f@,10%5&'()-S&*10%5&'()-S'10%5&'()-&%m"1
0%5&'()-@#`!10%5&'()-S!10%5&'()-^wwx0x\xxxxxdYNC0 



105 105
105y9910%5&'()-y710%5&'()-f210%5&'()-&0#10%5&'()-fl.10%5&'()-xxxDypyy!zdEYN
C0 @L!10%"&'()-@  10%"&'()-@
10%"&'()-,10%"&'()-,@10%"&'()-`S10%"&'()-!zAzzzz({{{dEYNC0
SF10%"&'()-@,S10%"&'()-&&10%"&'()-@f10%"&'()-@
10%"&'()-@y10%"&'()-{{{{W|||+}dEYNC0 fY.
10%"&'()-f,,10%"&'()-S'10%"&'()-9%"10%"&'()-S#10%"&'()-Ss!10%"&'()-+}l}}}}}
}}2~bC0@ 10%&'()- `10%&'()- 10" 10"
10"y610%"&'()-y410%"&'()-9010%"&'()-2~]~~M^dEbC0S10%&'()-S`10%&'()-S10%&'()
- ,g 10%&'()-Z ,g 10%&'()-Z,g 10% &'()-Z%)dEbC0L%G"10%&'()- f#10%&'()-f
10%&'()-fS10%&'()-9&"10%&'()- S10%&'()-
?BndEbC0510%&'()-310%&'()-L010%&'()-y.310%&'()-yf, 10%&'()- yL*10%&'()-
DEFGKwbC0,10%"&'()- ,10%"&'()-Ly 10%"&'()- 10 10 10s910%&'()-3710%&'()-
]MdEbC0&&!10%"&'()-@10%"&'()-@, 10%"&'()-,T10%"&'()-,F10%"&'()-,10%"&'()-M
?dEbC0SS,M!10%"&'()-S9*10%"&'()-&&10%"&'()-@#y
10%"&'()-@!10%"&'()-@@10%"&'()-jdYNC0 10" 



10" 10"f 7 10%"&'()-f5 10%"&'()-f210%"&'()-&010%"&'()-S.-10%"&'()-">?dEYNC0
SF10%&'()-S10%&'()-S 10%&'()-S10%&'()-@&!10%&'()-sy 10%&'()-?v$^dEYNC0
S@m10%&'()-9&!10%&'()-S10%&'()-f 10%&'()-S10%&'()-Sf10%&'()-%Q&dEYNC0
y.10%&'()-yf,10%&'()-f3(10%&'()-L%z#10%&'()-f#10%&'()-f  10%&'()-&8xmbC0LS
10%"&'()- 10 10 103710%&'()-5m10%&'()-y2!10%&'()-L0g#10%&'()-
?dEmbC0@y!10%"&'()-@L@10%"&'()-, 10%"&'()- @ 10%"&'()- 10%"&'()-l`10%"&'()-
`y,^dEmbC0S#10%"&'()-@Fs10%"&'()-@L!10%"&'()-&f#10%"&'()-@&10%"&'()-@
10%"&'()-gdEmbC0f210%"&'()-9010%"&'()-S@,m 10%"&'()-S*Y10%"&'()-S'-
10%"&'()-9%10%"&'()-:lmnosbC0,`!10%&'()- ,l 10%&'()-LS 10%&'()- 10" 10"
10"y&910%"&'()- f4-10%"&'()-UdFrdEbC0S10%&'()-@f`10%&'()-
@9L!10%&'()-@L!10%&'()-,@10%&'()-,T 10%&'()- rHWdEbC0f'10%&'()-L%10%&'()-
Ss!10%&'()-S3 10%&'()- 



S 10%&'()-9g#10%&'()-Ar&5dEbC07@10%&'()-4g 10%&'()- 2`!10%&'()-
L0M10%&'()-Y.10%&'()-y*10%&'()-5PbC0S10%&'()-SM10%&'()-@9!10%&'()-sy
10%&'()- 10 10 109`!10%&'()- P1jdEbC0L"10%&'()-f
10%&'()-f10%&'()-S10%&'()-S`10%&'()-S310%&'()-q,dEbC0f(10%&'()-L%
10%&'()-f#&!10%&'()-f!10%&'()-fl 10%&'()-f@10%&'()-fdefdE:/ 10
10y37`10%&'()-510%&'()-2 10%&'()-L010%&'()-y.10%&'()-y9*10%&'()-fgk jrP1/
9%"10%&'()-!# &f#10%""&'()-! &f#10%""&'()-!&f#10%jj&'()-lz 10%"&'()-9S
10%"&'()- 108{\= 9@l!10%&'()-`f10%&'()- 10" 10" 10"yy2!10%"&'()-!;
9%"10%""&'()-!( 9%"10%""&'()-WMydE{\= 9f10%&'()-S910%&'()-S  10%&'()-S
Y10%&'()-S 10%&'()-@910%&'()-y/@dE{\= 9fy#M!10%&'()-fL!
10%&'()-f3`!10%&'()-fz 10%&'()-L"10%&'()-SM!10%&'()-<dE{\=
9210%&'()-L`04"10%&'()-y3.M!10%&'()-y,10%&'()-y'10%&'()-L%#10%&'()- Normal"
"Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Paragraph Font!A #+M3:]B\JaRqZ?aipwCwT _#6+`3J;}CKSr[cks{ 49&6NL| 



%\.6?FOV*_4g|ow3c5"pU) ;"*.3]8=C;IOTZ`QgukpuzFnf
"$&(*,.02468:<>@BDFHJLNPRTVXZ\^`bdfhjlnprtvxz|~U0Rs@yWh&Cfcr $!Rmy#3b;
D4NuV_hpx?1@RSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{W,<
CXY!$&),.B3N669=@C^EOHLGNSrU[z]`d$eOilost6xz}?tg0vQP;Sv
%&e-@/4p69H>A{FINkP'U4W[t^ cfhmsotw{~12] mj:L$xz?ps {O%yr*H]
z$!f&(,Z139<B4EI;MRTKYZU]ab`g5jmzruzt|M4d']6~N9\$i-1Vq`2
[ew#<%e(-0134K6B79u:^;m<> @@CDXFWGHJK*M^OPRS.UVWTZ[k]^+`a`cdfgij
lmnrprs}tu^wx!z{{+}2~M?&r5Pfy|}~   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 










