SUBSTRATE PROCESSING APPARATUS, METHOD OF MANUFACTURING
SEMICONDUCTOR DEVICE, AND RECORDING MEDIUM

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the benefit of priority from Japanese Patent
Application No. 2018-005411, filed on January 17, 2018, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD
[0002] The present disclosure relates to a substrate processing apparatus, a method of

manufacturing a semiconductor device, and a recording medium.

BACKGROUND
[0003] Intherelated art, a substrate processing apparatus used in a manufacturing process of a
semiconductor device is configured to transfer a substrate to be processed or a processed
substrate using atransfer vessel called afront open unified pod (FOUP) (hereinafter, smply

referred to asa "pod").

SUMMARY
[0004] The present disclosure provides some embodiments of atechnique of a substrate
processing apparatus capable of appropriately coping with an increase in storage capacity of a
transfer vessel.
[0005] According to one embodiment of the present disclosure, there is provided atechnique
that includes: atransfer region configured to communicate with a process chamber in which a
substrates are processed; afirst shelf region installed above the transfer region, and having afirst

shelf configured to store a plurality of transfer vessels configured to accommodate the substrates;
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a second shelf region installed below a stage part on which the transfer vessels to be transferred
to and from an external device are loaded, and having a second shelf configured to stack and
store the transfer vessels; and atransfer vessel transfer robot installed inside a housing that
accommaodates the transfer region, the first shelf region and the second shelf region, and
configured to transfer the transfer vessels to and from the stage part, the first shelf, the second
shelf, and the transfer region, wherein the transfer vessel transfer robot includes: a main body
base part installed on a bottom surface of the housing; afirst table part configured to be moved
up and down with respect to the main body base part; afirst driving part disposed at an upper
position of the main body base part and configured to serve as adriving source for moving the
first table part up and down; a second table part mounted on the first table part and configured to
be moved up and down with respect to the first table part; a second driving part configured to
serve as adriving source for moving the second table part up and down; and avessel support part

mounted on the second table part and configured to support the transfer vessels to be transferred.

BRIEF DESCRIPTION OF DRAWINGS
[0006] FIG. 1 isan oblique perspective view illustrating a configuration example of a substrate
processing apparatus according to an embodiment of the present disclosure.
[0007] FIG. 2isavertical cross sectional view illustrating a configuration example of a process
furnace used in the substrate processing apparatus according to an embodiment of the present
disclosure.
[0008] FIG. 3isaside cross sectional view schematically illustrating a configuration example of
the substrate processing apparatus according to an embodiment of the present disclosure.
[0009] FIGS. 4A and 4B are side cross sectional views schematically illustrating a positional
relationship between a pod shelf and a pod transfer device in a substrate processing apparatus
according to a comparative example of the present disclosure.
[0010] FIG. 5isaside cross sectional view schematicaly illustrating a positional relationship

between a pod shelf and a pod transfer device in the substrate processing apparatus according to
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an embodiment of the present disclosure.

[0011] FIG. 6 isaschematic view illustrating a configuration of a cover of the pod transfer
devicein the substrate processing apparatus according to an embodiment of the present
disclosure.

[0012] FIG. 7 isablock diagram schematically illustrating a configuration example of a
controller of the substrate processing apparatus according to an embodiment of the present

disclosure.

DETAILED DESCRIPTION
<One Embodiment of the Present Disclosure>
[0013] An embodiment of the present disclosure will now be described with reference to the

drawings.

(1) Overview of the Substrate Processing Apparatus

[0014] First, an overview of a substrate processing apparatus according to an embodiment of the
present disclosure will be briefly described.

[0015] The substrate processing apparatus described in the present embodiment isused in a
manufacturing process of a semiconductor device, and processes a substrate by heating it with a
heater, with the substrate to be processed accommodated in a process chamber. More
specifically, the substrate processing apparatus is a vertical type substrate processing apparatus
that simultaneously processes a plurality of substrates stacked at predetermined intervalsin a
vertical direction.

[0016] The substrate to be processed by the substrate processing apparatus may be, for example,
a semiconductor wafer substrate (hereinafter, smply referred to as a"wafer") in which a
semiconductor integrated circuit device (semiconductor device) is embedded. Examples of
processing performed by the substrate processing apparatus may include oxidation treatment,

diffusion treatment, reflow or annealing for carrier activation or planarization after ion
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implantation, afilm-forming process by thermal chemical vapor deposition (CVD) reaction, and

thelike.

(2) Schematic Configuration of the Substrate Processing Apparatus
[0017] Next, aschematic configuration example of the substrate processing apparatus according

to one embodiment of the present disclosure will be described.

(Overdl Apparatus)

[0018] FIG. 1isan oblique perspective view illustrating a configuration example of the substrate
processing apparatus according to one embodiment of the present disclosure.

[0019] A substrate processing apparatus 10 includes a housing 12 in which amain part such asa
process furnace 40 isdisposed. A pod stage 18 called an overhead hoist transport (OHT) stage
isdisposed on afront side of the housing 12. A pod 16 serving as atransfer vessel for
accommodating awafer 14 istransferred to and loaded on the pod stage 18. The pod 16 has,
e.g., 25 wafers 14 accommodated therein, and is configured to be loaded on the pod stage 18
with alid (not shown) closed. That is, in the substrate processing apparatus 10, the pod 16 is
used as awafer carrier, and it is configured such that the transfer is performed between an
external device (for example, apod transfer system) and the pod 16 using the pod stage 18 asa
stage part on which the pod 16 is loaded.

[0020] A pod transfer device 20 as atransfer vessel transfer robot for transferring the pod 16 is
disposed on the front side inside the housing 12 at a position facing the pod stage 18. A rotary
pod shelf 22a as afirst shelf capable of storing the pod 16, a stacked pod shelf 22b as a second
shelf capable of storing the pod 16, and a pod opener 24 are each disposed near the pod transfer
device 20.

[0021] The pod transfer device 20 is configured to transfer the pod 16 between the pod stage 18,
the rotary pod shelf 223, the stacked pod shelf 22b, and the pod opener 24.

[0022] Therotary pod shelf 22ais disposed in afirst shelf region which is aregion above the
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pod opener 24, and is configured to support a plurality of pods 16 loaded thereon. It may be
considered that the rotary pod shelf 22a has a plurality of stages (e.g., five stages) of shelf boards,
and is configured by a so-called rotary shelf which is pitch-fed and rotated in one direction by an
intermittent rotary driving device (not shown) such asamotor. However, the rotation function
isnot necessary. In addition, a clean unit including a supply fan and a dustproof filter may be
installed near the rotary pod shelf 22a so that clean air, which is a cleaned atmosphere, is
circulated from the clean unit.

[0023] The stacked pod shelf 22b is disposed in a second shelf region which is aregion below
the pod stage 18, and is configured to support a plurality of pods 16 loaded thereon. It may be
considered that the stacked pod shelf 22b is configured by a so-called stacked shelf which hasa
plurality of stages (e.g., three stages) of shelf boards, and on which the pods 16 are loaded on the
respective shelf boards. At least one shelf board (e.g., the lowermost shelf board) among the
plurality of stages of shelf boards in the stacked pod shelf 22b may be configured to manually
load the pods 16 from the front side of the housing 12.  Similar to the rotary pod shelf 223, it
may also be configured such that clean air is circulated near the stacked pod shelf 22b.

[0024] The pod opener 24 is configured to open the lid of the pod 16. In addition, a substrate
number detector for detecting the number of wafers 14 in the pod 16 with the lid opened may be
disposed adjacent to the pod opener 24.

[0025] A transfer chamber 50 as atransfer region, which is defined as one room in the housing
12, isformed on the rear side in the housing 12 rather than the pod opener 24.

[0026] A substrate transfer device 28 and a boat 30 as a substrate support are disposed in the
transfer chamber 50.

[0027] The substrate transfer device 28 has an arm (tweezer) 32 capable of discharging, e.g., five
wafers 14. It isconfigured such that the wafers 14 can be transferred between the pod 16
placed at the position of the pod opener 24 and the boat 30 by verticaly rotating the arm 32 by a
driving part (not shown).

[0028] The boat 30 is configured to support a plurality of wafers 14 (e.g., about 50 to 175
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wafers), in such a state that the wafers 14 are arranged in a horizontal posture and stacked at
predetermined intervals along avertical direction with the centers of the wafers 14 aligned with
one another. The boat 30 supporting the wafers 14 is configured to be moved up and down by a
boat elevator as an elevating mechanism (not shown).

[0029] A process furnace 40 is disposed at an upper rear sidein the housing 12, i.e., above the
transfer chamber 50. The aforementioned boat 30 charged with the plurality of wafers 14 is

configured in the process furnace 40 so as to be loaded from below.

(Process Furnace)

[0030] Next, the process furnace 40 described above will be briefly described.

[0031] FIG. 2isavertical cross sectiona view illustrating a configuration example of the
process furnace used in the substrate processing apparatus according to one embodiment of the
present disclosure.

[0032] The process furnace 40 has areaction tube 41. The reaction tube 41 is made of a heat
resistant non-metallic material such as, e.g., quartz (SiO,), silicon carbide (SiC) or the like, and
has a cylindrical shape with its upper end closed and its lower end opened.

[0033] A process chamber 42 isformed in the cylinder of the reaction tube 41. The boat 30 as
a substrate support is inserted into the process chamber 42 from below so as to be accommodated,
in such a state that the wafers 14 supported by the boat 30 in the horizontal posture are stacked
along the vertical direction. The boat 30 accommodated in the process chamber 42 is
configured to be rotatabl e by rotating the rotary shaft 44 with the rotation mechanism 43, with
the wafers 14 mounted while keeping hermeticity in the process chamber 42.

[0034] A manifold 45 is disposed below the reaction tube 41 in a concentric relationship with the
reaction tube 41. The manifold 45 is made of a metal materia such as, e.g., stainless steel
(SUS), and has a cylindrical shape with its upper and lower ends opened. By this manifold 45,
the reaction tube 41 is vertically supported from the lower end side.  That is, the reaction tube

41 forming the process chamber 42 is erected in the vertical direction through the manifold 45 to
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form the process furnace 40.

[0035] A lower end portion of the manifold 45 is configured to be hermetically sealed by a seal
cap 46 when aboat elevator (not shown) movesup. A seal member 46a such as an O-ring for
hermetically sealing the interior of the process chamber 42 isinstalled between the lower end
portion of the manifold 45 and the seal cap 46.

[0036] In addition, a gas introduction pipe 47 for introducing a precursor gas, a purge gas or the
like into the process chamber 42 and an exhaust pipe 48 for exhausting the gas in the process
chamber 42 are each connected to the manifold 45.

[0037] A heater unit 49 as a heating means (heating mechanism) is disposed on the outer
periphery of the reaction tube 41 to be concentric with the reaction tube 41.  The heater unit 49
is configured to heat the inside of the process chamber 42 so that the interior of the process
chamber 42 is uniform in temperature or has a predetermined temperature distribution over the

whole.

(3) Overview of Substrate Processing
[0038] Next, an operation procedure when processing is performed on awafer 14 using the
substrate processing apparatus 10 according to the present embodiment, which is one of the

processes for manufacturing a semiconductor device, will be described.

(Pod Transfer Step)

[0039] When processing is performed on awafer 14 in the substrate processing apparatus 10,
first, the pod 16 accommodating a plurality of wafers 14 isloaded on the pod stage 18. Then,
the pod 16 is transferred from the pod stage 18 to the rotary pod shelf 22a or the stacked pod
shelf 22b by the pod transfer device 20.

(Wafer Supply Step)

[0040] Thereafter, the pod 16 loaded on the rotary pod shelf 22a or the stacked pod shelf 22b is
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transferred to the pod opener 24 by the pod transfer device 20. Then, thelid of the pod 16 is
opened by the pod opener 24, and the number of wafers 14 accommodated in the pod 16 is

detected by the substrate number detector.

(Transfer Step before Loading)

[0041] When the pod opener 24 opens the lid of the pod 16, then the substrate transfer device 28
disposed in the transfer chamber 50 discharges the wafers 14 from the pod 16.  Then,
unprocessed wafers 14 discharged from the pod 16 are transferred to the boat 30 located in the
transfer chamber 50 in the same manner as the substrate transfer device 28. That is, the
substrate transfer device 28 performs awafer charging operation that charges the unprocessed
wafers 14 into the boat 30 prior to being loaded into the process chamber 42 in the transfer
chamber 50. Accordingly, the boat 30 supports the plurality of wafers 14 in a stacked state in
which the wafers 14 are spaced apart from each other in the vertical direction. The number of
wafers 14 that the boat 30 supportsin a stacked state and processes at atime may be, e.g., 50 to

175. Thus, it is possible to enhance the mass productivity.

(Loading Step)

[0042] After the wafer charging operation, the boat 30 supporting a plurality of unprocessed
wafers 14 is loaded into the process chamber 42 by an elevating operation of the boat elevator
(boat loading). That is, the boat 30 supporting the unprocessed wafers 14 isloaded into the
process chamber 42 from the interior of the transfer chamber 50 by operating the boat elevator.

Thus, the seal cap 46 sedls the lower end of the manifold 45 through the seal member 46a.

(Processing Step)

[0043] After the boat |oading, predetermined processing is performed on the unprocessed wafers
14 supported by the boat 30 loaded into the process chamber 42.  Specifically, for example, in
the case of performing afilm-forming process by thermal CVD reaction, exhaust is performed
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using the exhaust pipe 48 so that the interior of the process chamber 42 has a desired pressure
(degree of vacuum). Then, theinterior of the process chamber 42 is heated by using the heater
unit 49, the boat 30 is rotated by operating the rotation mechanism 43, and the wafers 14 are also
rotated accordingly. Therotation of the wafers 14 is continuously performed until the wafers
14 are unloaded, which will be described later.  Furthermore, a precursor gas, a purge gas, or
the likeis supplied into the process chamber 42 through the gas introduction pipe 47. Thus,
formation of athin film using decomposition reaction, chemical reaction or the like by heat is
performed on the surfaces of the unprocessed wafers 14 supported by the boat 30.

[0044] After the formation of the thin film on the surfaces of the wafers 14 is completed,
overheating by the heater unit 49 is stopped, and the temperature of the processed wafers 14 is
lowered to a predetermined temperature.  Then, when a preset time has el apsed, the supply of
the gas into the process chamber 42 is stopped, and the supply of an inert gas into the process
chamber 42 starts.  Thus, the interior of the process chamber 42 is substituted by an inert gas

and the internal pressure of the process chamber 42 is returned to an atmospheric pressure.

(Unloading Step)

[0045] Thereafter, the seal cap 46 is moved down by the elevating operation of the boat elevator
to open the lower end of the manifold 45. The boat 30 supporting the processed wafers 14 is
unloaded from the lower end of the manifold 45 to the outside of the process chamber 42 (boat
unloading). That is, the boat 30 supporting the processed wafers 14 is unloaded from the
interior of the process chamber 42 to the interior of the transfer chamber 50 by operating the boat
elevator. Then, the boat 30 waits at a predetermined position until all the wafers 14 supported

by the boat 30 are cooled down.

(Transfer Step after Unloading)
[0046] After the wafers 14 of the boat 30 that waited are cooled to a predetermined temperature

(e.g., about aroom temperature), the substrate transfer device 28 disposed in the transfer
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chamber 50 performs dismounting of the wafers 14 from the boat 30. Then, the processed
wafers 14 dismounted from the boat 30 are transferred to and accommodated in an empty pod 16
loaded on the pod opener 24. That is, the substrate transfer device 28 performs a wafer
discharging operation which discharges the processed wafers 14 supported by the boat 30
unloaded from the interior of the process chamber 42 from the boat 30 and transfers them to the
pod 16, in the transfer chamber 50.

[0047] Thereafter, the pod 16 accommodating the processed wafers 14 is transferred onto the
rotary pod shelf 22a, the stacked pod shelf 22b, or the pod stage 18 by the pod transfer device 20.
[0048] In this manner, the series of operations of the substrate processing by the substrate

processing apparatus 10 according to the present embodiment are completed.

(4) Characteristic Configuration of the Substrate Processing Apparatus

[0049] Next, a characteristic configuration example of the substrate processing apparatus 10
according to the present embodiment will be described.

[0050] FIG. 3isaside cross sectional view schematically illustrating a configuration example of

the substrate processing apparatus according to one embodiment of the present disclosure.

(Pod Shelf)

[0051] Asdescribed above, in the substrate processing apparatus 10, the pod 16 loaded on the
pod stage 18 is transferred to and stored in the rotary pod shelf 22a or the stacked pod shelf 22b
once. Inthe substrate processing apparatus 10 that performs such a processing operation, in
order to improve the processing efficiency of the wafers 14, more pods 16 may be stored
(stocked) in the apparatus.

[0052] Therefore, the rotary pod shelf 22a disposed in the first shelf region, which isaregion
above the pod opener 24 or the transfer chamber 50, is configured to have a plurality of stages
(e.g., five stages) of shelf boards. However, the number of stages of shelf boards of the rotary

pod shelf 22ais limited due to the size of the housing 12 in the height direction.
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[0053] Accordingly, in the substrate processing apparatus 10, the stacked pod shelf 22b having a
plurality of stages (e.g., three stages) of shelf boardsis aso disposed in the second shelf region
below the pod stage 18 which is aregion accessible by the pod transfer device 20, thereby

increasing the number of pods 16 that can be stored in the apparatus.

(Pod Transfer Device)

[0054] When increasing the number of pods 16 that can be stored in the apparatus, the pod
transfer device 20 that transfers the pod 16 may cope with an increase in distance between the
lowermost position and the uppermost position in some embodiments. Therefore, the pod
transfer device 20 is configured to have a main body base part 201, afirst table part 202, a first
driving part 203, a second table part 204, a second driving part 205, and avessel support part 206.
[0055] The main body base part 201 isinstalled on a bottom surface of the housing 12 so asto
extend in the longitudinal direction (i.e., the vertical direction) in which the pod 16 moves.
[0056] Thefirst table part 202 is configured to be moved up and down with respect to the main
body base part 201 using aguide rail as a guide mechanism and aball screw asadrive
transmission mechanism (not shown) installed in the main body base part 201.

[0057] Thefirst driving part 203 isformed of amotor or the like as adriving source for moving
thefirst table part 202 up and down. Thefirst driving part 203 is connected to the ball screw as
adrive transmission mechanism in the main body base part 201 through a connection mechanism
(coupling or the like) (not shown).

[0058] The second table part 204 is mounted on the first table part 202.  Furthermore, the
second table part 204 is configured to be moved up and down with respect to the first table part
202 using a guide rail as a guide mechanism and aball screw as a drive transmission mechanism
(not shown) installed in the first table part 202.

[0059] The second driving part 205 isformed of a motor or the like as a driving source for
moving the second table part 204 up and down. The second driving part 205 is connected to the

ball screw as adrive transmission mechanism in the first table part 202 through a connection
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mechanism (coupling or the like) (not shown).

[0060] The vessal support part 206 is mounted on the second table part 204, and is formed of an
arm or the like for supporting the pod 16 to be transferred.

[0061] As described above, the pod transfer device 20 is configured such that the first table part
202 and the second table part 204 can be each moved up and down. That is, by controlling the
operations of the first table part 202 and the second table part 204, the pod 16 can be transferred
in two stages of a vertical movement of the first table part 202 and a vertical movement of the
second table part 204. Thus, it is possible to cope with alonger transfer distance, as compared
to a case where the pod 16 is transferred in only one stage.

[0062] Meanwhile, in the pod transfer device 20, a certain strength is required for the main body
base part 201 and the first table part 202.  In addition, the second table part 204 needs to
aleviate even adight load applied to the main body base part 201 and the first table part 202.
Therefore, it is possible to lengthen a stroke (sliding length) by adopting a configuration having a
certain strength to the first table part 202 on the main body base part 201.  On the other hand,
the stroke of the second table part 204 may be set shorter than the stroke of the first table part
202 so as to reduce the load by reducing the weight in some embodiments.  In order to realize
such a stroke length, atotal length of the main body base part 201 may be set longer than atotal
length of the first table part 202 in some embodiments. Similarly, it is desirable that the total
length of the first table part 202 be set longer than the total length of the second table part 204.
[0063] For example, the ratio between the stroke of the first table part 202 and the stroke of the
second table part 204 is set to 2:1.

[0064] In that case, in order to synchronously move the first table part 202 and the second table
part 204, the lead ratio of each ball screw isaso set to 2:1 so that the first driving part 203 and
the second driving part 205 are operated at the same rotation number. Thus, it is possible to
smoothly move both the first table part 202 and the second table part 204 up and down over the
entire stroke. Here, operating the first driving part 203 and the second driving part 205 at the

same rotation number means that one control signal can be supplied to each of them. That is,
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by using only one command from a higher controller, it is possible to make the synchronous
operation of thefirst table part 202 and the second table part 204 run smoothly.

[0065] Furthermore, even if the lead ratio of each ball screw isset to 1:1, it is possible to meet
smooth operation of the first table part 202 and the second table part 204 by setting the gear ratio
of thefirst driving part 203 and the second driving part 205t0 2:1. Here, it is needless to say
that each gear ratio is not limited to 2:1 but may be freely selected as appropriate.

[0066] Separate control signals may be supplied to the first driving part 203 and the second
driving part 205, respectively.

[0067] For example, acase where thefirst table part 202 is raised by adistance A by controlling
thefirst driving part 203 and the second table part 204 is raised by a distance B by controlling
the second driving part 205 is considered.  In that case, as aresult, the second table part 204 is
raised by A+B. Inthis manner, when the operation is controlled by sending separate control
signalsto thefirst driving part 203 and the second driving part 205, it is possible to realize the
division of roles between the first table part 202 and the second table part 204.  Specifically, by
dividing the roles of each, it is possible to perform fine position adjustment which is difficult to
realize when synchronously operating each of them.

[0068] In addition, thefirst driving part 203 and the second driving part 205 may be configured
so that adriving torque of the first driving part 203 is larger than a driving torque of the second
driving part 205 in some embodiments. As described above, it may be considered to configure
in amanner that the stroke of the first table part 202 is increased while having a certain strength,
whereas the stroke of the second table part 204 is reduced while reducing theweight. Thisis
because, if the driving torque of the first driving part 203 is larger than the driving torque of the
second driving part 205, this configuration can be suitably coped with.

[0069] Furthermore, the pod transfer device 20 is configured not only to move the pod 16 to be
transferred up and down in the vertical direction but also to move the pod 16 in the rotation
direction when viewed from the plane.  Thus, the pod transfer device 20 can transfer the pod 16

to be transferred to and from each of the pod stage 18, the rotary pod shelf 22a, the stacked pod
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shelf 22b, and the pod opener 24.

(Positional Relationship between the Pod Shelf and the Pod Transfer Device)

[0070] Here, apositional relationship between the rotary pod shelf 22a and the stacked pod shelf
22b, and the pod transfer device 20 will be described.

[0071] Therotary pod shelf 22ais disposed in the first shelf region which is aregion above the
pod opener 24, the transfer chamber 50, or thelike. Therefore, when trying to increase the
number of stages of shelf boards of the rotary pod shelf 22a, the uppermost shelf board is
disposed closer to a ceiling surface of the housing 12.

[0072] Furthermore, the stacked pod shelf 22b is disposed in the second shelf region below the
pod stage 18. Since the pod stage 18 is used for transferring the pod 16 to and from an external
device, its height position is determined by a semiconductor equipment and materias
international (SEMI) standard. Therefore, when trying to increase the number of stages of shelf
boards of the stacked pod shelf 22b, the lowermost shelf board is disposed closer to the bottom
surface of the housing 12.

[0073] The uppermost position at which the pod transfer device 20 can move verticaly is
necessary to correspond to the uppermost shelf board of the rotary pod shelf 22a and the
lowermost position at which it can move vertically is necessary to correspond to the lowermost
shelf board of the stacked pod shelf 22b.

[0074] FIGS. 4A and 4B are side sectiona views schematically illustrating a positional
relationship between a pod shelf and a pod transfer device in a substrate processing apparatus
according to a comparative example.

[0075] In apod transfer device 21 of the substrate processing apparatus according to the
comparative example, afirst driving part 213 as adriving source for moving afirst table part 212
up and down is disposed to be connected to the lower side of a main body base part 211.

[0076] For example, asillustrated in FIG. 4A, amoving region of the pod transfer device 21

having such a configuration to the lower side of the first table part 212 is restricted as much as
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thefirst driving part 213 is disposed on the bottom surface of the housing, and thus the
lowermost position at which the pod 16 can be transferred becomes high.  Therefore, there may
be a possibility that the pod transfer device 21 cannot pick up the pod 16 mounted on the
lowermost shelf board of the stacked pod shelf 22b (see, the symbol x inthe drawing). In
addition, if it is attempted to enable the pickup of the pod 16, the lowermost shelf board of the
stacked pod shelf 22b must be raised, which may cause a reduction in the number of pods 16 that
the stacked pod shelf 22b can store.

[0077] Inthisregard, for example, asillustrated in FIG. 4B, it may be considered that the first
table part 212 is mounted so as to be offset downward with respect to the main body base part
211 asmuch asthefirst driving part 213 isdisposed. However, if thefirst table part 212 is
offset downward, the uppermost position at which the pod 16 can be transferred may be lowered
by the offset. Therefore, there may be a possibility that the pod transfer device 21 cannot pick
up the pod 16 mounted on the uppermost shelf board of the rotary pod shelf 22a (see, the symbol
X inthedrawing). Inaddition, if it is attempted to enable the pickup of the pod 16, the
uppermost shelf board of the rotary pod shelf 22a must be lowered, which may cause areduction
in the number of pods 16 that the rotary pod shelf 22a can store.

[0078] Therefore, in the present embodiment, the first driving part 203 of the pod transfer device
20 isdisposed at an upper position of the main body base part 201. The "upper position”
referred to herein may include not only an upper position of the upper end of the main body base
part 201 but also a position of aregion near the upper end of the main body base part 201.
Specificaly, for example, the state of being disposed at the upper position may include not only
acase where the first driving part 203 is|located above the upper end of the main body base part
201 but also a case where the first driving part 203 is located in aregion near the upper end of
the main body base part 201 through a drive transmission mechanism such as a gear or a belt so
that the driving shaft of the first driving part 203 and the ball screw for moving the first table part
202 are coaxia. Inthis manner, if thefirst driving part 203 is disposed at the upper position of

the main body base part 201, there is no case where the first driving part 203 may be located
15



below the lower end of the main body base part 201 as in the configuration of the comparative
example described above.

[0079] FIG. 5isaside cross sectional view schematicaly illustrating a positional relationship
between the pod shelf and the pod transfer device in the substrate processing apparatus according
to one embodiment of the present disclosure.

[0080] As described above, the first driving part 203 is disposed at the upper position of the
main body base part 201. Therefore, it is possible to dispose the main body base part 201 so
that the lower end of the main body base part 201 is located on the bottom surface of the housing
12. Moreover, when disposing the main body base part 201 in this manner, any specia
processing is not required on the bottom surface of the housing 12, afloor surface of a clean
room where the substrate processing apparatus 10 isinstalled, and the like.

[0081] If the main body base part 201 is disposed on the bottom surface of the housing 12, the
pod transfer device 20 can set the lowermost position at which it can move vertically to alow
level. Therefore, even if the lowermost shelf board of the stacked pod shelf 22b is disposed
closer to the bottom surface of the housing 12, the pod transfer device 20 can pick up the pod 16
mounted on the lowermost shelf board.

[0082] Furthermore, since thereisno need to offset the first table part 202 downward with
respect to the main body base part 201 and then mount it, the pod transfer device 20 will not
have a case where the uppermost position at which it can move vertically may be lowered by the
offset. That is, even if the uppermost shelf board of the rotary pod shelf 22ais disposed closer
to the ceiling surface of the housing 12, the pod transfer device 20 can pick up the pod 16
mounted on the uppermost shelf board.

[0083] Asdescribed above, if thefirst driving part 203 is disposed at the upper position of the
main body base part 201, the uppermost position at which the pod transfer device 20 can move
vertically may correspond to the uppermost shelf board of the rotary pod shelf 22a, and the
lowermost position at which it can move vertically is enabled to correspond to the lowermost

shelf board of the stacked pod shelf 22b.  Therefore, the substrate processing apparatus 10
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configured to include the pod transfer device 20 can properly cope with an increase in the
number of pods 16 that can be stored (stocked) according to the multi-stage of the rotary pod
shelf 22a and the stacked pod shelf 22b, and as aresult, a processing efficiency of the wafers 14
can be improved.

[0084] Thefirst driving part 203 is connected to the ball screw as a drive transmission
mechanism for moving the first table part 202 up and down through a connection mechanism
(coupling or thelike). Therefore, if the first driving part 203 is disposed at the upper position
of the main body base part 201, for example, even when atrouble such as afailure or like occurs
in the first driving part 203, it is possible to separate the first driving part 203 from the main
body base part 201 only by releasing the connection state through the connection mechanism.

On the other hand, if the first driving part 213 is disposed at the lower side of the main body base
part 211 as in the comparative example described above, it may entail difficulty in separating the
first driving part 213 from the main body base part 211. That is, asin the present embodiment,
if thefirst driving part 203 is disposed at the upper position of the main body base part 201, since
the maintenance can be performed on the first driving part 213 using the space above the main
body base part 201, it becomes possible to realize easy maintenance work without entailing any
difficulty asin the case of the comparative example described above.

[0085] The second driving part 205, which is adriving source for moving the second table part
204 up and down, is configured as a separate driving source from the first driving part 203.
Furthermore, it may be considered that the first driving part 203 and the second driving part 205
are configured to be independently controlled.

[0086] By doing so, for example, when the pod 16 is transferred for along distance, both the
first driving part 203 and the second driving part 205 may be operated, and when the pod 16 is
transferred for a short distance, one of thefirst driving part 203 and the second driving part 205
may be operated. More specificaly, since the first table part 202 has along stroke and the
driving torque of thefirst driving part 203 is large, when operating the first driving part 203 to

move the first table part 202, the transfer speed tendsto increase.  On the other hand, since the
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second table part 204 has a short stroke and the driving torque of the second driving part 205 is
small, when operating the second driving part 205 to move the second table part 204, the transfer
speed tends to decrease.  Based on this, for example, it may be considered that, in the case of
long distance transfer, both the first driving part 203 and the second driving part 205 are operated,
and in the case of short distance transfer, only the second driving part 205 is operated.

[0087] Therefore, in the pod transfer device 20, it is possible to easily realize fine position
adjustment by realizing the division of roles between the movement operation of thefirst table
part 202 and the movement operation of the second table part 204. Moreover, it isalso possible
to realize power saving, improved transfer efficiency, particle reduction or the like through the
division of roles between the first table part 202 and the second table part 204. For example, by
including a state in which only one of the first driving part 203 and the second driving part 205 is
operated, it is possible to realize power saving as compared to a case where both of them are
aways operated. Furthermore, by dividing the roles of thefirst driving part 203 and the second
driving part 205, it is possible to improve the transfer efficiency. In addition, although the
movement operation of each table part 202 or 204 may cause generation of particles due to
diding, by including a state of operating only one of them, it becomes possible to suppress
generation of particles as compared to a case where both of them are always operated.

[0088] In that case, similar to the first driving part 203, it may be considered that the second
driving part 205 is configured to be disposed at the upper position of the first table part 202.
However, the present disclosure is not limited thereto, and the second driving part 205 may be
disposed at alower position of thefirst table part 202. The "lower position” referred to herein
may include not only a position lower than the lower end of the first table part 202 but also a
position of aregion near the lower end of the first table part 202.

[0089] Thefirst table part 202 is configured to be moved up and down with respect to the main
body base part 201. Therefore, depending on arelative mounting position of thefirst table part
202 with respect to the main body base part 201, even if the second driving part 205 is disposed

at the lower position of the first table part 202, the pod transfer device 20 can set the lowermost
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position at which it can move vertically to alower level. Furthermore, even if the second
driving part 205 is disposed at the lower position of the first table part 202, when the first table
part 202 is moved upward, the space for maintenance of the second driving part 205 can be
sufficiently secured.

[0090] That is, the second driving part 205 may be disposed at either the upper position or the

lower position of the first table part 202.

(Clean Air Unit)

[0091] The substrate processing apparatus 10 is configured such that a down-flow from the
upper side toward the bottom side occursin aregion inside the housing 12 where the pod transfer
device 20 is disposed.

[0092] Specifically, asillustrated in FIG. 3, in the region inside the housing 12 where the pod
transfer device 20 is disposed, a clean air unit 61 for causing aflow of cleaned air (clean air) is
installed near the ceiling surface of the housing 12 as a portion of an air flow generating part that
causes the down-flow. In the region inside the housing 12 where the pod transfer device 20 is
disposed, an air flow exhaust port 62 for exhausting an atmosphere in the region isinstalled near
the bottom surface of the housing 12 as another portion of the air flow generating part that causes
the down-flow.

[0093] With this configuration, in the region inside the housing 12 where the pod transfer device
20 is disposed, the flow of clean air occurs from the upper side toward the bottom side to cause
the down-flow. Therefore, even when particles may be generated from the pod transfer device
20 due to the movement of the first table part 202 or the second table part 204, the particles are
discharged out of the housing 12 by the down-flow, thereby suppressing an influence of the
particles from reaching the pod 16 or the like.

[0094] The flow of the clean air caused by the clean air unit 61 and the air flow exhaust port 62
may be circulated not only in the region inside the housing 12 where the pod transfer device 20

is disposed but al'so near the rotary pod shelf 22a, the stacked pod shelf 22b, or the like.
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[0095] Furthermore, the pod transfer device 20 may have a configuration that makesiit difficult
to discharge particles or the like out of the apparatus in some embodi ments.

[0096] FIG. 6 isaschematic view illustrating a configuration of a cover of the pod transfer
devicein the substrate processing apparatus according to one embodiment of the present
disclosure.

[0097] Specifically, it may be considered that, in the pod transfer device 20, a cover 207 that
minimizes holes (dlits) necessary for the first table part 202 to be moved up and down isinstalled,
abellows-like cover 208 covering a connection part between the main body base part 201 and
thefirst table part 202 isinstalled, or alocal exhaust mechanism 209 for making the internal
space of the main body base part 201 on which aguiderail, aball screw or the like is disposed at
anegative pressure isinstalled, as a configuration that makes it difficult to discharge the particles
or the like out of the apparatus.

[0098] With this configuration, it is difficult for the pod transfer device 20 to discharge the
particles or the like to its periphera region, appropriately suppressing the influence of particles

or the like from reaching the pod 16 or the like.

(Controller)

[0099] Next, acontroller 260 that controls the operations of the respective parts described above
will be described. The controller 260 serves to control the entire operation of the substrate
processing apparatus 10.  Therefore, the operations of the first driving part 203 and the second
driving part 205 in the pod transfer device 20 are also controlled by the controller 260.

[0100] FIG. 7 isablock diagram schematically illustrating a configuration example of the
controller of the substrate processing apparatus according to one embodiment of the present
disclosure.

[0101] The controller 260 may be configured as a computer including a central processing unit
(CPU) 260a, a random access memory (RAM) 260b, a memory device 260c, and an 1/0 port

260d. The RAM 260b, the memory device 260c and the I/O port 260d are configured to
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exchange data with the CPU 260a via an internal bus 260e.  An input/output device 261 formed
of, e.g., atouch panel or the like, and an external memory device 262 are configured to be
connected to the controller 260. Information may be input from the input/output device 261 to
the controller 260. Furthermore, the input/output device 261 is configured to display and
output the information under the control of the controller 260. It is also configured such that a
network 263 can be connected to the controller 260 viaareceiving part 285. This means that
the controller 260 can also be connected to a higher device 290 such as a host computer existing
over the network 263.

[0102] The memory device 260c is configured by, for example, aflash memory, a hard disk
drive (HDD), or thelike. A control program for controlling operations of the substrate
processing apparatus 10, a process recipe for specifying sequences and conditions of substrate
processing, operation data or processing data generated during a process for setting the process
recipe used for processing the wafer 14, or the like is readably stored in the memory device 260c.
The process recipe functions as a program for causing the controller 260 to execute each
sequence in the substrate processing to obtain a predetermined result. Hereinafter, the process
recipe and the control program will be generally and ssmply referred to asa"program.”  When
the term "program” is used herein, it may indicate a case of including only the process recipe, a
case of including only the control program, or a case of including both the process recipe and the
control program. The RAM 260b is configured as a memory area (work area) in which a
program, operation data or processing data read by the CPU 260a is temporarily stored.

[0103] The CPU 260a serving as an operation part is configured to read the control program
from the memory device 260c and execute the same. The CPU 260a also reads the process
recipe from the memory device 260c according to an input of an operation command from the
input/output device 261. The CPU 260a also cal culates operation data by comparing and
operating a set value input from the receiving part 285 and the process recipe or control data
stored in the memory device 260c. The CPU 260a al so executes a process of determining

corresponding processing data (process recipe) from the operation data, or the like.  In addition,
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the CPU 260ais configured to control the operations of the respective parts in the substrate
processing apparatus 10 according to the contents of the process recipe thus read.

[0104] The controller 260 is not limited to a case of being configured as a dedicated computer,
but may be configured as a general-purpose computer. For example, the controller 260
according to the present embodiment may be configured, for example, by installing, on the
general-purpose computer, the aforementioned program stored in the external memory device
262 (for example, amagnetic tape, a magnetic disk such as aflexible disk or ahard disk, an
optical disc such asaCD or DVD, amagneto-optical disc such asan MO, or a semiconductor
memory such as a USB memory or amemory card). However, means for supplying the
program to the computer is not limited to the case of using the external memory device 282 to
supply the program.  For example, the program may be supplied to the computer using a
communication means such as the network 263 (the Internet or a dedicated line), instead of using
the external memory device 262. The memory device 260c or the external memory device 262
Is configured as a computer-readable recording medium. Hereinafter, the memory device 260c
and the external memory device 262 will be generally and simply referred to as a "recording
medium.” When the term "recording medium™ is used herein, it may indicate a case of
including only the memory device 260c, a case of including only the external memory device
262, or a case of including both the memory device 260c and the external memory device 262.
[0105] Meanwhile, the 1/0 port 260d of the controller 260 is connected at |east to the pod
transfer device 20, the substrate transfer device 28, the boat elevator 31 for moving the boat 30
up and down, and thelike.  Accordingly, the controller 260 can perform the operation control of
the pod transfer device 20 including the driving of the first driving part 203 and the second
driving part 205, the transfer control of the wafer 14 by the substrate transfer device 28, the
control of moving the boat 30 by the boat elevator 31 up and down, and the like.

[0106] That is, the controller 260 causes the CPU 260ato read the program from the memory
device 260c and execute the same so that the following processes are performed on the pod

transfer device 20, the substrate transfer device 28, the boat el evator 31, and the like constituting
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the substrate processing apparatus 10.

[0107] Specifically, the controller 260 causes the substrate processing apparatus 10 to execute,
by afunction of the computer:

[0108] (i) transferring the pod 16 from the pod stage 18 to at |east one of the rotary pod shelf 22a
and the stacked pod shelf 22b using the pod transferring device 20 and storing the pod 16 in the
rotary pod shelf 22a or the stacked pod shelf 22b,

[0109] (ii) transferring the pod 16 stored in the rotary pod shelf 22a or the stacked pod shelf 22b
from the rotary pod shelf 22a or the stacked pod shelf 22b to the pod opener 24 using the pod
transfer device 20,

[0110] (iii) discharging the wafer 14 from the pod 16 transferred to the pod opener 24 using the
substrate transfer device 28 and supporting the discharged wafer 14 in the boat 30, in the transfer
chamber 50, and

[0111] (iv) loading the boat 30 charged with the wafer 14 into the process chamber 42 (boat
loading) and processing the wafer 14 in the process chamber 42.

[0112] In addition, the controller 260 causes the substrate processing apparatus 10 to execute, by
the function of the computer,

[0113] (v) unloading the boat 30 charged with the processed wafer 14 from the interior of the
process chamber 42 (boat unloading),

[0114] (vi) discharging the processed wafer 14 supported by the boat 30 using the substrate
transfer device 28 and accommodating it in the pod 16 supported by the pod opener 24, in the
transfer chamber 50,

[0115] (vii) transferring the pod 16 accommodating the processed wafer 14 from the pod opener
24 to the rotary pod shelf 22a or the stacked pod shelf 22b using the pod transfer device 20, and
[0116] (viii) transferring the pod 16 accommodating the processed wafer 14 from the rotary pod
shelf 22a or the stacked pod shelf 22b to the pod stage 18 using the pod transfer device 20.

(5) Effects according to the Present Embodiment
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[0117] According to the present embodiment, one or more effects as set forth below may be
achieved.

[0118] (a) In the present embodiment, since the substrate processing apparatus 10 includes the
stacked pod shelf 22b in addition to the rotary pod shelf 223, it is possible to cope with an
increase in the number of pods 16 that can be stored in the substrate processing apparatus 10,
thus improving the processing efficiency of the wafer 14.

[0119] Moreover, in the present embodiment, the pod transfer device 20 for transferring the pod
16 performs the transfer of the pod 16 in two stages of the vertical movement of the first table
part 202 and the vertical movement of the second table part 204. Therefore, it is possible to
cope with an increase of the transfer distance of the pod 16, thus dealing with an increasein the
number of pods 16 that can be stored in the substrate processing apparatus 10.

[0120] In addition, in the present embodiment, the first driving part 203 of the pod transfer
device 20 is disposed at the upper position of the main body base part 201. Therefore, since the
pod transfer device 20 can set the lowermost position at which it can move vertically to alow
level, thereis also no possibility that the uppermost position at which it can move vertically will
belowered. That is, the pod transfer device 20 can appropriately cope with an increase in the
number of pods 16 that can be stored according to the multi-stage of the rotary pod shelf 22a and
the stacked pod shelf 22b.

[0121] Asdescribed above, in the present embodiment, it is possible to cope with an increase in
the number of pods 16 that can be stored in the substrate processing apparatus 10, and as aresult,
it is possible to improve the processing efficiency of the wafer 14.

[0122] (b) In the present embodiment, the first driving part 203 and the ball screw asadrive
transmission mechanism for moving the first table part 202 up and down are connected at the
upper side of the main body base part 201 with the connection mechanism (coupling or the like).
Thus, even when atrouble such as afailure or the like occur in, for example, the first driving part
203, it is possible to separate the first driving part 203 from the main body base part 201 merely

by releasing the connection state through the connection mechanism. That is, since the
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mai ntenance can be performed on the first driving part 203 using the space above the main body
base part 201, it is possible to realize easy maintenance work.

[0123] (c) In the present embodiment, the first driving part 203 and the second driving part 205
in the pod transfer device 20 are respectively configured as separate driving sources, and are also
configured so as to be independently controlled. Thus, it is possible to divide the roles of the
first table part 202 and the second table part 204 in the pod transfer device 20, and to easily
realize fine position adjustment. Moreover, it is aso possible to realize power saving,
improved transfer efficiency, particle reduction and the like through the division of roles
between the first table part 202 and the second table part 204.

[0124] (d) In the present embodiment, the second driving part 205 may be disposed at the upper
position of thefirst table part 202 or at the lower position of thefirst table part 202.  Since the
first table part 202 is configured to be moved up and down with respect to the main body base
part 201, even when the second driving part 205 is disposed at, for example, the lower position
of thefirst table part 202, it is possible to set the lowermost position at which it can move
vertically to alow level and to secure a sufficient space for maintenance. That is, it is possible
to sufficiently secure the degree of freedom of arrangement for the second driving part 205.
[0125] (€) In the present embodiment, the first driving part 203 and the second driving part 205
are configured such that the driving torque of the first driving part 203 is larger than the driving
torque of the second driving part 205. Thus, for example, in the case where the pod transfer
device 20 is configured such that the stroke of the first table part 202 is increased while having a
certain strength, and the stroke of the second table part 204 is reduced while reducing the weight,
it is possible to appropriately cope with the pod transfer device 20 having such a configuration.
[0126] (f) In the present embodiment, in the region inside the housing 12 where the pod transfer
device 20 is disposed, it is configured such that a down-flow due to the flow of clean air occurs
from the upper side toward the bottom side.  Thus, even when particles may be generated from
the pod transfer device 20 due to the movement of the first table part 202 or the second table part

204, it is possible to suppress the influence of the particles from reaching the pod 16 or the like
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by discharging the particles out of the housing 12 by the down-flow.

<Other Embodiments>

[0127] While the embodiment of the present disclosure has been specifically described above,
the present disclosure is not limited to the aforementioned embodiment but may be differently

modified without departing from the spirit of the present disclosure.

[0128] In the aforementioned embodiment, there has been described a case where athin filmis
mainly formed on the wafer surface as the substrate processing by way of example, but the
present disclosureis not limited thereto. That is, the present disclosure may also be applied to a
process of forming afilm other than the thin film exemplified in the af orementioned embodiment,
in addition to the formation of the thin film exemplified in the aforementioned embodiment. In
addition, the present disclosure may be applied to a case where not only the film-forming process
but also other substrate processing such as heat treatment (annealing treatment), plasma
treatment, diffusion treatment, oxidation treatment, nitriding treatment, lithography treatment or
the like is performed, regardless of the specific contents of the substrate processing.

[0129] Furthermore, in the aforementioned embodiment, there has been described a case where
processing is performed on awafer, which is one of the processes for manufacturing a
semiconductor device, as an example, but the present disclosureis not limited thereto. That is,
the substrate to be processed is not limited to the wafer but may be a photo mask, a printed
wiring board, aliquid crystal panel, a magnetic disk, an optical disc, or the like.

[0130] According to the present disclosure in some embodiments, it is possible to appropriately
cope with an increase in storage capacity of atransfer vessel.

[0131] While certain embodiments have been described, these embodiments have been presented
by way of example only, and are not intended to limit the scope of the disclosures.  Indeed, the
embodiments described herein may be embodied in avariety of other forms.  Furthermore,
various omissions, substitutions and changes in the form of the embodiments described herein

may be made without departing from the spirit of the disclosures. The accompanying claims
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and their equivalents are intended to cover such forms or modifications as would fall within the

scope and spirit of the disclosures.
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WHAT ISCLAIMED IS:

1 A substrate processing apparatus, comprising:
atransfer region configured to communicate with a process chamber in which
substrates are processed;
afirst shelf region installed above the transfer region, and having afirst shelf
configured to store a plurality of transfer vessels configured to accommodate the substrates;
a second shelf region installed below a stage part on which the transfer vesselsto be
transferred to and from an external device are loaded, and having a second shelf that isa
stacked shelf having a plurality of stages of shelf boards and that is configured to stack and
store the transfer vessels, and
atransfer vessel transfer robot installed inside a housing that accommodates the
transfer region, the first shelf region and the second shelf region, and configured to transfer
the transfer vessels to and from the stage part, the first shelf, the second shelf, and the transfer
region,
wherein the transfer vessel transfer robot includes:
amain body base part installed on a bottom surface of the housing;
afirst table part configured to be moved up and down with respect to the
main body base part;
afirst driving part disposed at an upper position of the main body base part
and configured to serve as a driving source for moving the first table part up and
down;
a second table part mounted on the first table part and configured to be
moved up and down with respect to the first table part;
a second driving part configured to serve as adriving source for moving the
second table part up and down; and
avessel support part mounted on the second table part and configured to

support the transfer vessels to be transferred.
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2. The apparatus of Claim 1, wherein the first driving part is connected to adrive
transmission mechanism configured to move the first table part up and down at an upper side

of the main body base part through a connection mechanism.

3. The apparatus of Claim 2, wherein the first driving part and the second driving part
are respectively configured as the driving sources separate from each other and are

respectively configured to be independently controlled.

4, The apparatus of Claim 3, wherein the second driving part is disposed at either an

upper position or alower position of the first table part.

5. The apparatus of Claim 4, wherein adriving torque of the first driving part islarger

than adriving torque of the second driving part.

6. The apparatus of Claim 5, further comprising an air flow generating part configured
to generate a down-flow from an upper side toward a bottom side in aregion inside the

housing where the transfer vessel transfer robot is disposed.

7. The apparatus of Claim 3, wherein adriving torque of the first driving part is larger

than adriving torque of the second driving part.

8. The apparatus of Claim 2, wherein the second driving part is disposed at either an

upper position or alower position of the first table part.

9. The apparatus of Claim 8, wherein adriving torque of the first driving part is larger

than adriving torque of the second driving part.

10. The apparatus of Claim 2, wherein adriving torque of the first driving part islarger
than adriving torque of the second driving part.
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11. The apparatus of Claim 1, wherein the first driving part and the second driving part
are respectively configured as the driving sources separate from each other and are

respectively configured to be independently controlled.

12. The apparatus of Claim 11, wherein the second driving part is disposed at either an

upper position or alower position of the first table part.

13. The apparatus of Claim 12, wherein adriving torque of the first driving part is larger

than adriving torque of the second driving part.

14. The apparatus of Claim 11, wherein adriving torque of the first driving part is larger

than adriving torque of the second driving part.

15. The apparatus of Claim 1, wherein the second driving part is disposed at either an

upper position or alower position of the first table part.

16. The apparatus of Claim 15, wherein adriving torque of the first driving part is larger

than adriving torque of the second driving part.

17. The apparatus of Claim 1, wherein adriving torque of the first driving part islarger

than adriving torque of the second driving part.

18. The apparatus of Claim 1, further comprising an air flow generating part configured
to generate a down-flow from an upper side toward a bottom side in aregion inside the

housing where the transfer vessel transfer robot is disposed.

19. A method of manufacturing a semiconductor device, comprising:
transferring, by using atransfer vessel transfer robot, a plurality of transfer vessels
configured to accommodate substrates from a stage part, on which the transfer vessels to be
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transferred to and from an external device are loaded, to afirst shelf configured to store the
plurality of transfer vesselsin afirst shelf region installed above atransfer region and a
second shelf that is a stacked shelf having a plurality of stages of shelf boards and that is
configured to stack and store the transfer vesselsin a second shelf region installed below the
stage part, and storing the transfer vessels thus transferred in the first shelf and the second
shelf;
transferring, by using the transfer vessel transfer robot, the transfer vessels stored in
the first shelf from the first shelf to the transfer region configured to communicate with a
process chamber in which the substrates are processed,;
transferring, by using the transfer vessel transfer robot, the transfer vessels stored in
the second shelf from the second shelf to the transfer region;
taking the substrates out from the transfer vessels transferred to the transfer region
and delivering the substrates thus taken out to the process chamber; and
processing the substrates in the process chamber,
wherein the transfer vessel transfer robot includes:
amain body base part installed on a bottom surface of a housing;
afirst table part configured to be moved up and down with respect to the
main body base part;
afirst driving part disposed at an upper position of the main body base part
and configured to serve as adriving source for moving the first table part up and
down;
a second table part mounted on the first table part and configured to be
moved up and down with respect to the first table part;
a second driving part configured to serve as adriving source for moving the
second table part up and down; and
avessel support part mounted on the second table part and configured to

support the transfer vessels to be transferred.
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20. A computer-readabl e recording medium storing a program that causes a substrate
processing apparatus to perform a process by a computer, the process comprising:
transferring, by using atransfer vessel transfer robot, a plurality of transfer vessels
configured to accommodate substrates from a stage part, on which the transfer vessels to be
transferred to and from an external device are loaded, to afirst shelf configured to store the
plurality of transfer vesselsin afirst shelf region installed above atransfer region and a
second shelf that is a stacked shelf having a plurality of stages of shelf boards and that is
configured to stack and store the transfer vesselsin a second shelf region installed below the
stage part, and storing the transfer vessels thus transferred in the first shelf and the second
shelf;
transferring, by using the transfer vessel transfer robot, the transfer vessels stored in
the first shelf from the first shelf to the transfer region configured to communicate with a
process chamber in which the substrates are processed,;
transferring, by using the transfer vessel transfer robot, the transfer vessels stored in
the second shelf from the second shelf to the transfer region;
taking the substrates out from the transfer vessels transferred to the transfer region
and delivering the substrates thus taken out to the process chamber; and
processing the substrates in the process chamber,
wherein the transfer vessel transfer robot includes:
amain body base part installed on a bottom surface of a housing;
afirst table part configured to be moved up and down with respect to the
main body base part;
afirst driving part disposed at an upper position of the main body base part
and configured to serve as a driving source for moving the first table part up and
down;
a second table part mounted on the first table part and configured to be
moved up and down with respect to the first table part;
a second driving part configured to serve as adriving source for moving the
second table part up and down; and
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avessel support part mounted on the second table part and configured to

support the transfer vessels to be transferred.

21. The apparatus of Claim 1, wherein the stacked shelf has three stages of shelf boards.

22. The apparatus of Claim 1, wherein a cover isinstalled to cover a connection part

between the main body base part and the first table part.

23. The apparatus of Claim 22, further comprising alocal exhaust mechanism configured

to make an internal space of the main body base part to be at a negative pressure.
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