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SUBSTRATE PROCESSING APPARATUS

Technical Field
[0001]

This invention relates to a substrate processing
apparatus for processing substrates of semiconductor devices
and the like.

Related Art
[0002]

In the substrate processing‘apparatuses of this type,
a signal indicator has widely been used as a means for
displaying (informing) a running state to the outside of the
apparatus. For example, as the signal indicator, a buzzer
({device for ﬁaking continuous sound, intermittent sound, or
voice), a signal tower (device for lighting or blinking lamps
of plural c.olors aligned by color), and the like are generally
used. Such signal indiéator operates (makes sound, turns
light on, blinks, or turns 1light off) by predetermined
operation conditions set by a user (operator) to inform the
running state of the substrate processing apparatus to the
‘outside. Though the function of recognizing normal/abnormal
has been sufficient in conventional buzzers, there is a demand
for enhancement of buzzer function since the operation

conditions of the signal indicator have become complicated.
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[0003]

Particularly, in a large—-scale factory or the like where
plural substrate processing apparatuses are installed, there
is a demand for a signal indicator capable of recognizing each
of running states of the substrate processingvapparatuses on
real-time basis.

[0004]

In the operation conditions for operating the signal
indicator, it 1is possible to set not only'one operation
condition (for example, turn light on (make sound) when the
substrate processing apparatus is in A-state) but also plural
operation conditions (for example, turn light on when the
substrate apparatus is in A-state or B—state).‘ |
Disclosure of the Invention
Problem to be Solved by the Invention
[0005]

However, there has been a probleﬁ.that it is difficult
to recognize under which one of the operation conditions the
current signal (operafion state of the signal indicator) is
being displayed on the signal indicator in the case of
controlling the signal indicator under the plural operation
conditions.

[0006]
An object of this invention is to provide a substrate

processing apparatus that solves the above-described problem
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andiscapableofdispla&ingunderwhichone/onesofa;ﬂurality
of operation conditions a signal indicator operates.

Means for Solving the Problem |

[0007]

This invention 1is characterized by a substrate
processing .apparatus comprising a signal indicator for
indicating a running state, comprising a signal indicator
operating under any one of a plurality of operation conditions
and a display unit for displaying that a cause of the operation
is any one of the plural operation conditions during the
operation of the signal indicator.

[0008]

Preferably, a signal tower is provided as the signal
indicator, and the display unit displays an operation state
of the signal tower.

[0009]

Preferably, a buzzer is provided as the signal indicatOr,
and the display unit displays an operation state of the buzzer.
[0010]

Preferably, a logical formula and brackets are set
independently in a frame as each of the operation conditions.
[0011]

Preferably, the display unit displays under which one
of the operation conditions the signal indicator operates.

[0012]
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Preferably, the éisplay unit displays presence/absence
of instruction fromahost computer in addition to the operation
condition. " In the case wheremaintenance is required, a remote
instruction is given to a predetermined substrate processing
apparatus for calling a worker. By controlling the operations
of the signal tower and the buzzer, it is possible to easily
grasp the predetermined substrate prqceésing apparatus even
when a plurality of substrate processing apparatuses are
aligned in a factory.

[0013] |

Preferably, the display unit displays the operation
state by selecting a priority order.
[0014]

Preferably, it is possible to select either one of the
operation condition or the instruction from the host computer
to be prioritized.

Effect of the Invention
[0015] -

According to this invention, even in the case where the
signal indicator operates under the plural conditions, it is
possible to display under which one/ones of the operation
conditions the signal indicator operates, thereby informing
a running state of the substrate processing apparatus without
fail.

Brief Description of the Drawings
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[0016]

[Fig. 1] A perspective view showing ak substrate
processing apparatus according to one embodiment of this
invention.

[Fig. 2] A sectional side view showing the substrate
processing apparatus according to the embodiment of this
invention.

[Fig. 3] A diagram showing one example of a structure
of a substrate processing system using the substrate
processing apparatus according to the embodiment of this
invention.

[Fig. 4] A diagram showing one example of a hardware
structure centered on a control device of thé substrate
processing apparatus according to the embodiment of this
invention.

[Fig. 5] A.diagram showing one example of a function
structure of a signal control program that is executed by a
signal control device of the substrate processing apparatus
according to the embodiment of this invention.

[Fig. 6] A flowchart showing a series of processings for
displaying an operation condition and an operation state in
the signal indicator of the substrate processing apparatus
according to the embodiment of this invention.

[Fig. 7] Adiagram showing a table indicating one example

of running state of the substrate processing apparatus which
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is an operation condi;cion of the signal indicator of the
substrate processing apparatus according to the embodiment of
this invention.

[Fig. 8] A diagram showing one example of a first input
screen displayed on a display unit of the substrate processing
apparatus according to the embodiment of this invention.

[Fig. 9] Adiagram showing one example of a first monitor
screen displayed on the display unit of the substrate
processing apparatus according to the embodiment of this
invention.

[Fig. 10] Adiagram showing one example of a second input
screen displayed on the display unit of the substrate
processing apparatus according to the embodiment of this
invention.

[Fig. 11] A diagram showing one example of a second
monitor screen displayed on the display unit of the substrate
processing apparatus according to the embodiment of this
invention.

[Fig. 12] Adiagram showing a structure of a sound control
program operating on the signal control device.

[Fig. 13] A diagram showing one example of relationship
storerd in a memory relating unit of the sound control program.

[Fig. 14] A flowchart showing an overall operatiocn (S10)
of ' the substrate proéessing apparatus according to the

embodiment of this invention.
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Description of Reference Numerals and Signs

[0017]

| 5: si
40: s
100:
103:
104:
105:
110:
111:
llla:
112:
113:
114:
115:
116:
117:
118:
118a;
118b:
119:
119a:
120:
121:

122:

gnal control program
ound control program
substrate processing apparatus
front maintenance opening
front maintenance door
rotational pod shelf
pod
housind

front wall
pod carrying in/out openihg
front shutter

load port
beocat elevator

columnar support

rack
pod conveying device

pod elevator

pod conveying mechanism
sub-housing

sub-housing front wall
wafer carrying in/out opening
pod opener

placing table
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123:

124:

125:

125a:

125b:

125c:

126:

128:

133:

134:

135:

147:

200:

202:

217:

219:

300:

302:

304:

306:

308:

310:

312:

314:

316:

cap attaching/detaching mechanism

transfer chamber

wafer transfer mechanism
wafer transfer device
wafer transfer device elevator
tweezers

stand-by unit

arm

clean air

clean unit

notch matching de&ice
furnace shutter

wafer

processing furnace

boat

sealing cap

substrate processing system

host computer

communication line

signal indicator

signal tower

buzzer

Ul device

display unit

first monitor screen
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318:

320:

322:

324

326:

330:

332:

334:

- 340:

342:

344 :

346:

348:

350:

352:

354.:

358:

360:

362:

364:

366:

368:

370:

372:

374:

first input screen

signal control device

CPU

memory

operation condition

access management unit

control unit

signal I/0 unit

color distinction input section
priority setting input section
lighting condition input section

first device state input section

first approval condition input section
blinking condition input section
second device state input section
second approval condition input section
lighting state display.section
blinking state display section

host icon

second input screen

tone distinction input section

sound condition input section

third device state input section
third approval condition input section

second monitor screen
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376: sound sfaté display section

378: sound absence/presence display unit

380: second host icon

400: substrate processing control unit

402: state receiving unit

404: sound control unit

406: setting unit

408: relationship storage unit

S10: overall operation
Best Mode for Carrying out the Invention
[0018}‘

In the best mode for carrying out this invention, a
substrate processing apparatus is structured as a
semiconductor production apparatus performing a processing
device in a production method of semiconductcr devices (IC)
by way of example. In the following description, a case of
using a vertical apparatus (hereinafter simply referred to as
processing apparatus) performing oxidization, diffusién
processing, CVD processing, and the like on substrates as the
substraté processing apparatus will be described. Fig. 1 is
a perspective view showing the substrate processing apparatus
applied to this invention. Fig. 2 is a sectional side view
of the substrate processing apparatus of Fig. 1.

[0019]

As shown in Figs. 1 and 2, the substrate processing

10
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apparatus 100 of thié invention using a hoop (substrate
container; hereinafter rgferred to as pod) 110 as a wafer
carrier housing a wafer 200 made from silicon and the like is
provided with a housing 111. A front maintenance opening 103
is formed as an aperture on a front part of a front wall 1llla
of the housing 111 for enabling maintenance, and front
maintenance doors 104, 104 are attached for open/close the
front maintenance opening 103.

A pod carrying in/out opening (substrate container
carrying in/out opening) 112 is formed on th front wall 11lla
of the housing lli in such a fashion as to provide communication
between inside and outside of the housing 111, and the pod
carrying in/out opening 112 is opened/closed by a front shutter
(substrate container carrying in/out opening open/close
mechanism) 113.

A load port (substrate container delivery table) 114 is
formed on a front side of the pod carrying in/out opening 112,
and the load port 114 has such a structure that the pod 110
is placed thereon for positioning. The pod 110 is carried in
on the load port 114 and carried out from the load port 114
by an in-process conveyer (not shown).

[0020]

In an upper part at a central part in a cross direction

of the housing 111, a rotational pod shelf (substrate container

placing shelf) 105 is disposed, and the rotational pod shelf

11
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105 has a structure for'storing a plurality of pods 110. That
ié, "the rotational pod shelf 105 is disposed upright and
provided with a columnar support 116 intermittently rotated
in a horizontal plane and a plurality of racks (substrate
container placing table) 117 supported radially to the
columnar support 116 at respective positions of upper, middle
and lower stage, and the plurality of racks 117 have a structure
of retaining the pods 110 in a state where the pods 110 are
respectively placed on the racks 117.

A pod conveying device (substrate container conveying
device) 118 1is disposed between the load port 114 and the
rotational pod shelf 105 in the housing 111 and formed of a
pod elevator (substrate container elevating mechanism) 118a
capable of elévation while retaining the pod 110 and a pod
conveyingmechanism (substrate container conveying mechanism)
118b as a conveying mechanism for conveying the pod 110 among
the load port 114, the rotational pod shelf 105, a pod opener
(substrate container cover open/close mechanism) 121 by a
continuous operation of the pod elevator 118a and the conveying
mechanism 118b.

[0021] .

A sub-housing 119 extends to a rear end in the housing
111 in a lower part at a substantially central part in the cross
direction of the housing 111. A pair of wafer carrying in/out

openings (substrate carrying in/out openings) 120 for carrying

12
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in/out a wafer 200 to/;from the sub-housing 119 is formed on
a front wall 119a of the sub-housing 119, the wafer carrying
in/out openings 120 being aligned along a vertical direction
as two stages, and each of the upper and lower wafer carrying
in/out openings 120 being provided with the pod opener 121.

Each of the pair of pod openers 121, 121 is provided withplacing

tables 122, 122 and cap attaching/detaching mechanisms (cover"

attaching/detaching mechanisms) 123, 123 for attaching and
detaching a cap (cover) of the pod 110. The pod opener attaches
and detaches the cap of the pod 110 placed on the placing table
122 by the cap detaching/attaching mechanism 123 to open and
close a wafer taking in/out opening of the pod 110.

[0022]

The sub-housing 119 forms a transfer chamber 124 which
is fluidically isolated from a space in which the pod conveying
device 118 and the rotational pod shelf 105 are installed. A
wafer transfer mechanism (substrate transfer mechanism) 125
is disposed at a front region of the transfer chamber 124 and
is formed of a wafer transfer device (substrate transfer
device) 125a capable of rotating and directly operating the
wafer 200 in a horizontal direction and a wafer transfer device
- elevator (substrate transfer device elevation mechanism) 125b
for elevating the wafer transfer device 125a. As
schematically shown in Fig. 1, the wafer trahsfer' device

elevator 125b 1is disposed between a right end of the

13
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pressure-resistant hou‘sing 111 and a right end of the front
region of the transfer chamber 124 of the sub-housing 119. By
a continuous operation of the wafer transfer device elevator
125b and the wafer transfer device 125a, the wafer 200 is loaded
(charging) and unloaded (discharging) on and from a boat
(substrate holder) 217 by using tweezers (substrate holding
member) 125c of the wafer transfer device 125a as a placing
unit of the wafer 200.

[0023]

A stand-by unit 126 for housing the boat 217 for stand-by
is formed in a rear region of the transfer chamber 124. A
processing furnace 202 is provided above the stand-by unit 126.
A lower end of the p'rocessing furnace 202 is opened and closed
by a furnace shutter (furnace open/close mechanism) 147.
[0024]

As schematically shown in Fig. 1, a boat elevator
(substrate retaining elevation mechanism) 115 for elevating
theboat 217 is disposed between a right end part of the pressure
resistant housing 111 and a right end part of the standfby unit
126 of the sub—hpusing 119. A sealing cap 219 serving as a
cover is horizontally fixed to an arm 128 serving as a
connection member connected to a platform of the boat elevator
115 and has a structure of vertically supporting the boat 217

"and capable of closing the lower end of the processing furnace

202.
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The boat 217 is‘provided with a plurality of holding
members and has a structure of horizontally retaining a
plurality of (for example, about 50 to 125) wafers 200 in a
state where the‘wafers 200 are aligned vertically with centers
thereof being kept in line with one another. |
[0025]

As schematically shown in Fig. 1, a cleanunit 134 fbrmed
of a supply fan for supplying a clean air 133 which is a cleaned
atmosphere or an inert gas and a dust-proof filter is provided
at a left end of the transfer chamber 124, which is opposite
to the side at which the wafer transfer device elevator 125b
and the boat elevator 115 are provided, and a notch matching
device 135 serving as a substrate alignment device for aligning
positions of the wafers in a circumferential direction is
disposed, though not shown, between the wafer transfer device
125a and the clean unit 134.

The clean air 133 blown out from the clean unit 134 is
flown to the notch matching device 135, the wafer transfer
device 125a, and the boat 217 in the stand-by unit 126 and then
drawn by a duct not shown to be discharged outside the housing
111 or circulated to a first side (supply side) which is an
drawing side of the clean unit 134 so as to be blown out into
the transfer chamber 124 again by the clean unit 134.
[0026]

Hereinafter, an operation of the substrate processing

15
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apparatus 100 of this‘invention will be described.

As shown in Figs. 1 and 2, when the pod 110 is supplied
to the load pot 114, the pod carrying in/out opening 112 is
opened by the front shutter 113, and the pod 110 on the load
port 114 is carried to the inside of the housing 111 though
the pod carrying in/out opening 112 by the pod conveying device
118.

The pod 110 thus carried in is automatically conveyed
and delivered to the designated rack 117 of the rotational pod
shelf 105 by the pod conveying device 118 to be temporarily
stored and then conveyed and delivered to one of the pod openers
121 from the rack 117 to be temporarily stored, followed by
being conveyed from the rack 117 to the pod opener 121 to be
transferred to the placing table 122 or being conveyed directly
to the pod opener 121 to be transferred to the placing table
122. 1In this case, the wafer carrying in/out opening'120 of
the pod opener 121 is closed by the cap attaching/detaching
mechanism 123, so that the clean air 133 is flown to the transfer
chamber 124 to fill up the transfer chamber 124. For example,
by filling the transfer chamber 124 with a nitrogen gas as the
clean air 133, an oxygen concentration is set to 20 ppm or less
which is very much lower than that inside (under the atmosphere
of) the housing 111.

[0027]

When an opening side end face of the pod 110 placed on

16
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the placing table 122 is pressed against an aperture rim of
the wafer carrying in/out opening 120 at the front wall 119a
of the sub-housing 119, the cap is detached by the cap
attaching/detaching mechanism 123 to open the wafer taking
in/out opening.

When the pod 110 is opened by the pod opener 121, the
wafers 200 are picked up from the pod 110 by the tweezers 125c
of the wafer transfer device 125a through the wafer taking
in/out opening and aligned by the notch matching device 135
not shown and then carried to the stand-by unit 126 at the rear
part of the transfer chamber 124 to be loaded (charging) on
the boat 217. The wafer transfer device 125a that has
delivered the wafers-ZOO to the boat 217 returns to the pod
110 to load next wafers 110 to the boat 217.-

[0028]

During the loading work in one of the pod openers 121
(upper or lower pod opener) of the wafers to the boat 217 by
the wafer transfer mechanism 125, another pod 110 is conveyed
and transferred from the rotational pod shelf 105 to the other
pod opener 121 (upper or lower pod opener) by the pod conveying
device 118, so that an opening work of the pod 110 by the pod
opener 121 is performed simultaneously with the loading work.
[0029]

When a predetermined number of wafers 200 is loaded on

the boat 217, the lower end of the processing furnace 202 that
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has been closed by the furnace shutter 147 is opened by the

furnace shutter 147. Subsequently, the boat 217 retaining the

wafers 200 is carried (loaded) into the processing furnace 202 -

as a sealing cap 219 being elevated by the boat elevator 115.
[0030]

After the loading, an arbitrary processing is performed
on the wafers 200 in the processing furnace 202.

After the processing, the wafers 200 and the pod 110 are
withdrawn outside the housing by a procedure reverse to the
above-described procedure except for the wafer alignment step
by the notch matching device 135 not shown.

[0031]

Hereinafter, one example of substrate processing system
300 using the above-described substrate processing apparatus
100 will be described based on Fig. 3.

As shown in Fig. 3, the substrate processing system 300
has a host computer 302 and a pluralit‘y of the above-described
substrate processing apparatuses 100. The substrate
processing apparatuses 100 and the host computer 302 are
connected to each other via a communication line 304 such as
LAN, so that instructions (output signal) from the host
computer 302 are sent (outputted) to the substrate processing
apparatuses.

[C032]

Each of the substrate processing apparatuses 100 has a

18
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signal indicator 306; More specifically, as the signal
indicator 306, a signal light (signal tower 308) and a sound
outputting device (buzzer 310) are provided, and the signal
tower 308 and the buzzer 310 operate to indicate an operation
state of the substrate processing apparatus 100 to the outside.
[0033]

The signal tower 308 has light sources that are LEDs or
bulbs-are layered as a plurality of stages (for example, four
stages), and the light sources emit lights different in color
from one another (for example, red, green, yellow, and blue).
The light sources (colors) are operated independently
{light-on, blinking, or light-off) or operated as the light
sources (colors) being combined (merged) (for example, all
colors. are blinking).

The buzzer 310 is capable of making (operating) sounds
such as a continuous sound, an intermittent sound, voice, and
a melody at a-predetermined sound pressure level.

The signal tower 308 and the buzzer 310 are capable of
outputting the operation state (for example, light-on,
blinking, making sound, and the like) to a predetermined device
that is connected thereto as an output wvalue.

[0034]

A user interface deVice (UI device) 312 is provided

integrally with the substrate processing apparatus 100 or via

a network. The UI device 312 has a panel (display unit 314)
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of liquid crystal display, for example, and a display screen
(for example, a first monitor screen 316 and a second monitor
screen 374 described 1later in this specification) and an
operation screen (for example, a first input screen 318 and
a second input screen 364 described later in this
specification) are displayed on the display unit 314. The
display screen displays an operation state (light-on, blinking,
making sound, etc.) that indicates an operation condition
under which the signal indicator 306 operates and that the
signal indicator 306 satisfies the operation condition, and
it is possible to input (set) in the operation screen at least
one operation condition under which the signal indicator 306
operates.

[0035]

A signal control device 320 is provided in the substrate
processing apparatus 100, and the above-described host
computer 302, the signal indicator 306, and the UI device 312
are connected to the signal control device 320 via an electric
line or a communication line, so .that the signal control device
320 controls the signal indicator 306, the UI device 312, and
the like.

[0036]

Shown in Fig. 4 is a hardware structure centered on the

signal control device 320.

As shown in Fig. 4, the signal control device 320 includes

20
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a CPU 322, a memory 32;1, and the like, and a signal control
program 5 that will be described later in this specification
is memorized (stored) in the signal control device 320. The
signal control device 320 contrecls the operation of the signal
indicator 306 via the host computer 302 and the UI device 312
and displays the operation state and the like of the signal
indicator 306 on the UI device and the like in response to a
request from a user (operator). Also, the signal control
device 320 acquires information relating to the running state
of the substrate processing apparatus 100 from the apparatus.
The running state and the operation of the signal indicator
306 will be described later in this specification. Though the
display screen and the operation screen are displayed on one
screen in Fig. 4, it is needless to mention that a mode of
switching between the screens to be displayed is encompassed
by the scope of this invention.

[0037]

Shown in Fig. 5 is a function structure of the signal
control program 5 executed by the signal control device 320.
As shown in Fig. 5, the signal control program 5 has an access
management unit 330, a control unit 332, and a signal I/0 unit
334.

[0038]
The access management unit 330 receives instructions of

the operation condition of the signal indicator 306 from the
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user (operator) via thé host computer 302 and the UI device
312. The access management unit 330 decodes the operation
condition of the signal indicator 306 given from the user
(operator) to check whether or not there is an error in the
given operation condition and, in the case where a result of
the checking is NG, displays the check result on the display
unit 314 of the UI device 312. In the case where the check
resultisOK,theaccessnmnagementunit330sendsthebperation
condition to the control unit 332.

[0039]

The access management unit 330 manages user
authenticaticn (access control), data coding, and connection
conditions (continuous connection/irregular connection) and
has a function of translation by performing a predetermined
processing for executing a word (text or source éode) that is
inputted as a command from an external devices {(host computer
302, UI device 312, etc.).

[0040]

The access management unit 330 receives a translation
result (in a state where the condition is approved) of the
operation condition of the signal indicator 306 from the
control unit 332 as described later in this specification and
also receives a monitoring result (operation state) of the
signal indicator 306 by the signal I/0 unit 334. Further, the

access management unit 330 displays the operation condition
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of the signal indicator 306 and the operation state of the
signal indicator 306 on the display screen of the UI device
312 and updates the display screen at a predet'ermined interval.
[0041]

The control unit 332 receives the operation condition
of the signal indicator 306 sent frbm the access management
unit 330 and translates the operation condition by performing
a predetermined processing condition to decide an output value
to the signal indicator 306. The control unit 332 sendsl the
decided output value to the signal I/O unit 334 simultaneously
sends {informs) the translation result of the operation
condition (in the state where the condition is approved) to
the access management unit 330.

[0042]

The signal I/0 unit 334 outputs the output value sent
frqm the control unit 332 to the signal indicator 306. The
signal I/0 unit 334 receives an output value of the operation
state (state of lighting, blinking, making sound, or the like)
sent from the signal indicator 306 and continuously monitors
the output value to send a result of the monitoring (operation
state of signal indicator 306) to the access Iﬁanagement unit
330.

[0043]
Hereinafter, a series of processings for displaying an

operation condition and an operation state of the signal
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indicator 306 will be described based on Fig. 6. Shown in Fig.
6 is a flowchart in the series of processings for displaying
an operation condition and an operation state of the signal
indicator 306.

[0044]

As shown in Fig. 6, in Processing 1, the access management
unit 330 receives an operation condition of the signal
indicator 306 inputted by a user (operator) to the input screen
of the UI device 312 ana check (judges) whether or not there
is an error in the given operation condition (whether or not
there is a lack of bracket, or whether or not there is input
omission as described later in this specification). In the
case where a result of the checking is OK (no error), the
operation condition is sent to the control unit 332 to proceed
to Processing 2. In the case where the checking result is NG
(there is an error), the process proceeds to Processing 1-1
to display a factor for the NG checking result (cause) and the
checking result on the display screen of the UI device 312.
[0045]

In Processing 2, the control unit 332 receives‘the
operation condition of the signal indicator 306 sent from the
access management unit 330 and translates the operation
condition by performing a predetermined processing on the
operation condition to decide an output value to the signal

indicator 306.
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[0046]

In Processing 3-1, the control unit 332 sends the decided
output value to the signal I/0 unit 334. The signal I/0 unit
334 outputs the output value sent from the control unit 332
to the signal indicator 306. Further, since the signal I/O
unit 334 receives an operation state (state of lighting,
blinking, making sound, or the like) sent from the signal
indicator 306 and continuously monitors the output value to
send the monitoring result (operation state of signal
indicator 306) to the access management unit 330.

[0047]

In Processing 3-2, the control unit 332 sends (informs)
the operation condition of the signal indicator 306 to the
access management unit 330 simultaneously with Processing 3-1.
[0048]

In Processing 4, the access management unit 330 receives
the operation condition of the signal indicator 306 from the
control unit 332 and the operation state of the signal indicator
306 from the signal I/0 unit 334. The access management unit
330 displays the operation condition and the operation state
of the signal indicator 306 on the display screen of the UI
device 312 and updates the display screen at a predetermined
interval.

[0049]

Hereinafter, a method for displaying the operation
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condition and the operation state of the signal indicator 306
will be described based on Figs. 7 to 11.

Shown in Fig. 7 is one example (partf of running state
of the substrate processing apparatus 100, which is the
operation condition of the signal indicator 306 (signal tower
308 and buzzer 310). As shown in Fig. 7, it is possible to
set a plurality of factors (requirements) as the conditions
for operating the signal indicator 306. That is, the user
(operator) may set one factor (requirement) (such as
“apparatus: waiting for start” shown in Fig. 7) as the operation
condition of the signal indicator 306 or may set (for example
“apparatus: RESET” or apparatus: “waiting for start”) by using
a2 logical formula (or logical theoretical formula such as AND
and CR).

[0050]

[Signal Tower]

[Input Screen]

Shown in Fig. 8 is a first input screen 318 which is an
operation screen displayed on the display unit 314 of the UI
device 312. The user operates on the fifst input screen 318
to set an operation condition of the signal tower 308.
[0051]

As shown in Fig. 8, it is possible to set a lighting
condition of the sigﬁal tower 308 and a blinking condition of

the signal tower 308 in the first input screen.
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[0052]

At a central part of the first input screen 318, a
plurality of (for example, four) color distinction_ input
sections 340 are displayed. The color distinction input
sections 340 are used for setting light emission colors of the
signal towers 308 by selection among four colors, for gxample
(e.g. red, green, yellow, and blue, etc.). Also, priority
setting input sections 342 (for example, four priority setting
input sections 342) respectively corresponding to the color
distinction input sections 340 are displayed below the color
distinction input sections 340. A prio'rity operation
(lighting operation and blinking operation) of the 1light
emission color set by each of the color distinction input
sections 340 is set by each of the priority setting input
sections 342. That is, it is possible to select and display
the priority order of the operation conditions (lighting
operation, blinking operation, etc.) of the signal towers 308.
[0053]

Also, lighting condition input sections 344 (for example,
four lighting condition input sections) corresponding to the
color distinction sections 340 are displayed on the first input
screen 318. Each of the lighting condition input sections 344
has a plurality of first device state input sections 346 and
a plurality of first approval condition input sections 348.

[0054]
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To each of the plurality of (for example, two) first

device state input sections 346, an running state (for example,

“carrier being carried in”, “carrier being carried out”, and

the like) of the substrate processing apparatus 100 when
lighting the 1light emission color (color selected in the color
distinction input section 340) of the signal tower 308 is
inputted. The device state inputted to the first device state
input section 346 is used as a component in a logical formula
described later in this specificatiqn).

[0055]

In each of the plurality of (for example, six) first
approval condition input sections 348, a conjunction (for
example, or, and, yes, no, and the like) in the logical formula
and brackets is inputted.

[0056]

That is, in the lighting condition input section 344,
it is possible to set the logical formula (component and
conjunction) and brackets in each of frames (e.g. first device
state input section 340, first approval condition input
section 348, and the like) as a lighting condition (operation
condition) of the signal tower 304. Therefore, the lighting
condition is easy to view, thereby preventing a setting error
even when there is a lighting condition having two or more sets
of brackets.

Also, it is possible to set a plurality of conditions
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(requirements) as a logical formula satisfying the lighting
condition (operation condition) of the signal tower 308. For
example, as shown in Fig. 8, it is possible to set the condition
of lighting the yellow of the signal tower 308 as a logical
formula of “carrier being carried in, or carrier being carried
out”, for example.

[0057]

Also, blinking condition input sections 350 (for example,
four blinking condition input sections 350) corresponding to
the color distinction sections 340 are displayed on the input
screen 318. Each of the blinking condition input sections 350
has aplurality of second device state input sections 352 having
a function same as that of the lighting condition input sections
344 and a plurality of second approval condition input sections
354. Though only two operation conditions are inputted to the

lighting condition input section 344 and the blinking

condition input section 350 in Fig. 8, the number of operation

states is not limited thereto, and it is possible to input more
operation states.
[0058]

Also, a priority instruction setting input section not
shown is displayed on thg first input screen 318. By setting
the priority instruction setting input section, it is possible
to select which one of the operation condition set by the

lighting condition input section 344 and the like and the
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instruction from the host computer 302 is to be prioritized.
[0059]

The logical formula is not limited to those described
above, and it is possible to set a more complicated logical
formula. For example, in the case where: the first coﬁponent
is A; the second component is B; and the third component is
C, it is possible to set a complicated logical formula such
as (A) or ((Band C)). Also, since it is possible to set the
logical formula and the brackets in one frame even when the
condition satisfied by the logical formula is complicated, it
is possible not only to prevent setting'error but also to offer
a display that is easy for users to understand.:

[0060]

The settings of the operation conditions of the signal
tower 308 are not limited to those described above, and it is
possible to input settings for repeating the 1lighting
operation and the blinking operation of one color at a constant
interval.

[0061]

[Monitor Screen]

Shown in Fig. 9 is the first monitor screen 316 as a
display screen displayed on the display unit 314 of the UI
device 312. The user watches (confirms) the first monitor
screen 316 to understand the coperation conditions and the

operation states of the signal towers 308.
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[0062]

As shown in Fig. 9, the first monitor screen displays
the operation conditions (lighting conditions and blinking
conditions) of the signal towers 308 set 6n the first input
screen 318 and current operation states of the signal towers
308.

[0063]

At a central part of the first monitor screen 316, the
colors (for example, four colors of red, green, yellow, and
blue, etc.) set by the color distinction sections 340 of the
above-described first input screen 318 are displayed.
(0064]

Also, lighting state display sections 358 corresponding
to the colors set by the color distinction input sections 340
are displayed on the first monitor screen 316. 1In the lighj:ing
staté<jisplay'sections 358, the lighting conditions sétiby'the
lighting condition input sections 344 are respectively
displayed, and, in the case where the lighting condition is
satisfied, the satisfaction of the lighting condition is
indicated. More specifically, a background color of a part
ofthelightingconditioncﬁsplaysection358:ksdisplayedwith
a color different from that of the rest of the background part.
Therefore, in the case where the signal tower 308 satisfies
plural lighting conditions (in the case where plural lighting

conditions are set), it is displayed which ones of the lighting
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conditions are satisfied for the lighting.
[0065]

Also, blinking states display' sections 360
corresponding to the colors-set by the color distinction input
sections 340 are respectively displayed on the first monitor
screen 316. In the blinking state display sections 360, the
blinking conditions set by the blinking condition input
sections 350 are displayed, and, in the case vcf;rhere the blinking
condition is satisfied, the satisfaction of the blinking
condition is indicated. More specifically, a background color
of a part of the blinking condition display section 360 is
displavyed with a color different from that of the rest of the
background part. Therefore, in the case where the signal tower
308 satisfies plural blinking conditions (in the case where
plural blinking conditions are set), it is displayed which ones
of the blinking cqnditions are satisfied for the blinking.
[0066]

Also, each of the lighting condition display sections
358 and the blinking state display sections 360 has a host
computer instruction display section (first host icon 362).
The first host icon 362 is displayed when there is an
instruction (settings for lighting condition and blinking
condition of signal tower 308, etc.) from the host computer
302.

(0067]
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For example, as shown in Fig. 9, in the case where the
vellow lighting condition of the signal tower 308, i.e. a
lighting condition of “carrier being carried in or carrier
being carried out”, for example, is displayed and that a
background color of the display section of the 1lighting
condition of the “carrier being carried out” is different from
that of the rest of background part, the user (operator)
understands that yellow of the signal tower 308 is 1lit due to
the condition (factor) of “carrier being carried out”.

Also, the user (operator) confirms whether or not there
is an instruction from the host computer 302 by the
presence/absence of the display of the host icon 362.
[0068]

In the case where a light source (color) is added to the
signal tower 308 and there is an instruction from the host
computer 302, the added light source (color) may be operated
(1it, blinked, etc.). With such configuration, it is possible
to clearly separate the lighting condition (factor) inputted
by the user (operator) and the operation {(lighting, blinking)
under the instruction from the host computer 302. Therefore,
only by watching the lighting state of the signal tower 308,
the user (operator) understands that the lighting state is the
instruction from the host computer 302 and is not relevant to
the running state of the substrate processing apparatus 100.

Also, in the case where there is an instruction from the host
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computer 302, plural light sources (colors) may be operated
(Lit, blinked, etc.) at once without 1limitation to the
operation of one light source.

[0069]

tBuzzer]

Hereinafter, a method for displaying an operation
condition and an operation state of the buzzer 310 will be
described based on Figs. 10 and 11. Description that overlaps
with the above-described signal tower operation condition énd
the operation state display method will be oﬁitted.

[0070]

[Input Screen]

Shown in Fig. 10 is a second input screen 364 as an
operation screen displayed on the display unit 314 of the UI
device 312. The user operates the second input screen 364 to
set the operation conditions of the buzzérs 310.

[0071]

A plurality of (for examplef three) tone distinction
input sections 366 are displayed on the second input screen
364. In each of the tone distinction input sections 366, a
selection is made from three types of tones (continuous sound,
intermittent sound 1, and intermittent sound 2, etc.), for
example, to set the tone of the buzzer 310. Also, in the
vicinity of the tone distinction input sections 366, sound

condition input sections (for example, three sound condition
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input sections) 368 corresponding to the tone distinction
input sections 366 are displayed. Each of the sound condition
input sections 368 has a plurality of third device state input
sections 370 and a plurality of third approval condition input
sections 372.

[0072]

[Monitor Screen]

Shown in Fig. 11 is the second monitor screen 374 as a
display screen displayed on the display unit 314 of the UI
device 312. The user watches (confirms) the second monitor
screen 374 to underétand the sound conditions (operation
conditions) and the sound states (operation state) of the
buzzers 310.

[0073]

As shown in Fig. 11, sound state display sections 346
indicating the operation condition (sound condition) df the
buzzers 310 set in the sécond input screen 364 and current
operation states of the buzzers 310 are displayed on the second
monitor screens 374.

[0074]

The sound (operation) conditions set by the sound
condition input sections 568 are respectively displayed in the
sound state display sections 376, and, in the‘case where the
sound condition is satisfied, the satisfaction of the sound

condition is indicated. More specifically, a background color
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of a part of the sound condition display section 376 is
displayed with a color different from that of the rest of the
background part. Therefore, in-the case where the buzzer 310
satisfies plural sound conditions (in the case where plural
sound conditions are set), it is displayed which one/ones of
the sound conditions is/are satisfied for the sound
(operation). Further, in each of the sound condition display
sections 376, a sound presence/absencevdisplay section 378
indicating a current éound state (presence/absence of sound)
of the buzzer 310 is displayed. Though the sound conditions
of “"1” and “"2” are satisfied in Fig. 11, either one of the tones
may be prioritized. For example, only the tone corresponding
to “alarm being generated” which is the sound condition of “1”
may be sounded.
[0075]

Also, each of the sound.state display sections 360 has
a host coﬁputer instruction display section (second host icon
380). The second host icon 380 is displayed when there is an
instruction (setting for sound condition of buzzer 310, etc.)
from the host computer 302.
[0076]

As described in the foregoing, by displaying the
operation conditions of the signal indicator 306 and the
operation states of the signal indicator 306 on the display

screen of the UI device 312, it is possible to display under
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which one/ones of the operation conditions the operation is
executed even when plural operation conditions are set in the
signal indicator 306, thereby making if poséible for the user
(operator) to correctly understand the current state of the
substrate processing apparatus 100. Also, in the case where
the operation condition of the signal indicator 306 is
different from that expected by the user, it is possible to
judge whether the control abnormality is due to software
(operation condition is incorrect) or hardware (malfunction
of the equipment, erroneous wiring) by confirming (watching)
the monitor screen (first monitor screen 316 and second monitor
screen 374) (by confirming the current operation condition of
the signal indicator 306 and the operation state of the signal
indicator 306).

[0077]

Hereinafter; an operation validation of the signal
indicator 306 will be described.

As one example of the operation validation in the signal
indicator 306, an operation validation is performed on the
signal tower 308. More specifically,  signal 1lighting
(blinking) conditions are set by the first input screen 318
displayed on the display unit 314, and the operation conditions
(lighting or blinking) of the signal tower 308 displayed on
the first monitor screen 316 of the display unit 314 and the

operation conditions (lighting or blinking) of the signal

37

Page 40 -



tower actually provided in the upper part of the substrate
processing apparatus 100 are compared to each other for
confirmation.

In this case, when a desired operation is not performed
actually in the signal tower 308 though the signal tower 308
displayed on the first monitdr screen 316 of the display unit
314 performs the desired operation, there may be a malfunction
in the hardware such as erroneous wiring and disconnection.

In turn, when the desired operation is not performed in
either one of the signal towers 308 (response is not received
from the actually provided signal tower 308 and the first
monitor screen 316), there may be not only malfunction in the
hardware such as erroneous wiring and disconnection but also
setting condition input error and software malfunction.

When results of checking all of the lighting (blinking)
conditions relating to the signal tower 308 are OK, the
operation validation of the signal tower 308 is terminated.

As described above, by performing the operation
validation on both of the signal tower 308 displayed on the
operation screen and the signal tower 308 actually provided
in the substrate processing apparatus, it is possible to judge
whether the control abnormality is due to the software or due
to the hardware, therebymaking it easy to perform the operation
validation when an error occurs.

[0078]
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Also, in the case where the condition is satisfied that
the plural buzzers 310 in the plural substrate processing
apparatuses 100 are simultaneously sounded, since the
operation conditions of the buzzers 310 and the operation
- states of the buzzers 310 are displayed on the second monitor
screen 374, it is possible for the user {(operator) to make
judgment not only auditory (by the ears) but also visually,
thereby making it possible to prevent erroneous judgment.
[0079]

Further, by providing a plurality of buzzers different
in tone in addition to the error reportingbuzzer (alarmbuzzer)
as in the setting screen of Fig. 10 of this invention, it is
possible to more effectively inform the people around the
apparatus about the apparatus state. For example, when
developing and studying the film formation technology or
performing maintenance work, the workers around the apparatus
is informed of the apparatus running state only by hearing the
tone.

[0080]

Fig. 12 is a diagram showing a structure of the sound
control program 40 operating on the signal control device 320.

As shown in Fig. 12, the sound control program 40 has
a substrate processing control unit 400, a state receivingunit
402, a sound control unit 404, a setting unit 406, and’a

relationship storage unit 408. The sound control program 40
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is stored in the signal control device 320 and loaded on the
memory 324 to be executed by the CPU 332 on an OS not shown.
[0081]

In the sound control program 40, the substrate
processing control unit 400 controls the program and other
components to issue processing instructions relating to the
substrate processing to the substrate processing apparatus 100
and a material conveying apparatus. For example, the
substrate processing control unit 400 issues a wafer transfer
instruction and a wafer collection instruction after film
formation processing to the material conveying apparatus.
Also, the substrate processing control unit 400 issues a wafer
processing instruction to the substrate processing apparatus
100. Further, the substrate processing control unit 400
performs data transmission and reception with the host
computer 302 relating to the state of the substrate processing
apparatus 100.

[0082]

The relationship storage unit 408 stores a relationship
of a state of at least one of the substrate processing apparatus
100 and the material conveying appératus and the mode of sound
made by the buzzer 310. More specifically, the relationship
storage unit 408 stores a relationship of a state of the
substrate processing apparatus 100 and abuzzer type and a sound

time of the buzzer 310 that sounds when the state occurs. One
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embodiment of the relationship will be described later in this
specification. The relationship storage unit 408 is realized
by at least one of the memory 324 or a storage device not shown.
[0083]

The state receiving unit 402 receives reports of states
of the substrate processing apparatus 100, the material
conveying apparatus, and the host computer 302 outputted from
the apparatuses to output the reports to the sound control unit
404.

[0084]

The sound control unit 404 controls the sound df the
buzzer 310 based on the states received by the state receiving
unit 402 and the relationship stored in the relationship
storage unit 402. More specifically, upon reception of the
apparatus states from the state receiving unit 402, the sound
control unit 404 refers to the relationship storage unit 408
to confirm the mode of sound of the buzzer 310 in the states.
The relationship storage unit 408 controls the buzzer type and
the sound time of the buzzer 310 based on the mode to cause
the buzzer 310 to sound.

[0085]

The setting unit 406 sets the relationship stored in the
relationship storage unit 408. Morespecifically, the setting
unit 406 registers, updates, and deletes data of the

relationship stored in the relationship storage unit 408 based
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on contents sent via the UI device 312 from the workers.
[0086] |

Fig. 13 is a diagram showing one example of relationship
stored in the relationship storage unit 408 of the sound control
program 40.

A shown in Fig. 13, each of the relationship data includes
an apparatus state, a buzzer type, and a sound time (seconds).
The apparatus state indicates a state of the substrate
processing apparatus 100 and the like and includes reset,
waiting for start, run, end, idle, hold, ready, and the like.
The buzzer type is the type of the buzzer sounded by the buzzer
310 when the corresponding apparatus state occurs, which is
any one of continuous sounds 1 to 4, intermittent sounds 1 to
4, and no sound. The sound time indicates a length of time
during which the buzzer 310 sounds.

[0087]

For example, in the case where the signal control device
320 receives a report informing that the apparatus state is
“not ready”, the signal control device 320 does not cause the
buzzer 310 to sound since the state is not included in the
relationship indicated on Fig. 13. For example, in the case
where the signal control device 320 receives a report informing
that the apparatus state is “reset”, the signal control device
320 controls the buzzer 310 to sound a buzzer of the continuous

- sound 2 for one minute.
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[0088]

Also, when the signal control device 320 receives a
report informing that the apparatus state is “waiting for
start”, for example, the signal control device 320 causes the
buzzer of the continuous sound 1 to be sounded continuously,
and the buzzer is manually stopped by the worker. For example,
in the case where the signal control device 320 receives a
report informing that the apparatus state is “end”, though the
state is included in the relationship indicated in Fig. 13,
the signal control device 320 does not cause the buzzer 10 to
sound since the buzzer type is “no sound”.

{0089]

In the case where the sound time is set to “not stopping
automatically”, the sound may be stopped when the apparatus
state 1s changed to another state by the worker. The
relationships stored in the relationship storage device 408
are not}limited,to the bresent examples and may contain other
aata. For example, the operation states of the signal towers
may be added.

[0090]

Hereinafter, the states of the apparatus received by the
state receiving unit 402 of the sound control program 40 will
be described in detail.

The apparatus states include‘ an apparatus mode

indicating amode of state under which the substrate processing

43

Page 46



apparatus 100 and the like operate, a carrier conveyance
indicating a mode of conveyance of the carrier in the substrate
processing steps, and host communication indicating a state
of data transmission and reception with the host computer 302.
Hereinafter, each of states of the apparatus mode, the carrier
conveyance, and the host communication will be described.
[0091]

The apparatus mode state include reset, waiting for
start, run, end, idle, hold, ready, PM waiting for start, step
buzzer and alarm being generated.

“"Reset” means that the apparatus has stopped in a safe
state. In the case where apparatus maintenance is performed
by human intervention, it is necessary that the apparatus is
stopped in the safe state. ™“Waiting for start” means that in
a case of ultimately confirming setting contents or the like
before executing a job, or in a case of requiring human
intervention when deciding an execution timing, preparation
for job execution has been made and start instruction is
awaited.

[{0092]

“Run” means that the job has been executed. “End” means
that a recipe in a processing apparatus has been terminated.
Furnace maintenance is performed after executing the recipe
in the processing apparatus in some cases. “Idle’” means -that

the processing furnace is in the stand-by state. When the
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processing furnace is in the stand-by state, it is possible
to perform processing that is to be performed by the furnace
alone. “Hold” means a temporary halt state. Job execution
or recipe execu_tion is temporarily stopped, and the factor for
the temporary stop should be eliminated by human intervention.
“Ready” means that the apparatus is in the stand-by state.
Since it is possible to execute a next job when the substrate
processing apparatus 100 and the material conveying apparatus
are at the stand-by state, human intervention is required 'fo-r
job generation, carrier preparation, and the like.

[(0093]

“PM waiting for start” means a state of waiting for a
start of a recipe the substrate processing apparatus 100 alone.
In the case where the recipe is executed by the substrate
processing apparatus 100 alone, human intervention is required
for considering an apparatus sfate and an execution timing
before execution. “Step buzzer” means that the processing
designated by the recipe has been executed. It is necessary
to confirm a progress of the recipe or hﬁman intervention is
required in a main part of the recipe in some cases. “Alarm
being generated” means that abnormality has occurred in the
apparatus. In the case where abnormality occurs in the
apparatus, human intervention is required.

[0094]

The state of the carrier conveyance include carrier
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being conveyed, carrier being carried oﬁt, carrier to be
carried in being delivered, carrier to be carriéd out being
delivered, carrier to be withdrawn, finished carrier, carrier
for processing, free space invbuffer [production], free space
in buffer [monitor], free space in buffer [monitor-2]1, free
space in buffer [return monitor)], free space in buffer [return
monitor-2], load port [automatic]), and load port [manuall.
[0095]

“Carrier being carried in” means a period until
termination of conveyance of all the designated carriers.
When the plural carriers are carried into an internal buffer,
the carriers are set one by one by on the load port by human
intervention. “Carrier being carried out” means a period
until all the supported carriers are carried out. When plural
carriers are carried out from an internal buffer, the carriers
are taken out one by one from a load port by human intervention.
[0096]

“Carrier to be carried in being delivered” means that
the load port is being opened/closed. In the case where a
carrier is carried into an internal buffer, the load port
open/close operation is performed by human intervention.
“Carrier to be carried out being delivered” means that the load
port open/close operation is being performed. When a carrier
is carried out froman internal buffer, the load port open/close

operation is performed by human intervention. “Carrier to be
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withdrawn” means that a carrier is in a state of being in the
load port after being carried out. It is necessary that the
carrier is carried out from the apparatus and taken out from
the load port by human intervention.

[0097]

“Finished carrier” means that there is a processed
carrier staying in an internal buffer. When the carrier from
which the processed wafers are collected stays in the internal
buffer, it is necessafy to carry out the carrier by human
intervention. “Carrier waiting for processing” means that an
unprocessed carrier stays in an internal buffer. In the case
where the unprocessed carrier stays in the apparatus, it is
necessary to perform processing on wafers inside the carrier
by human intervention.

[0028]

“Free space in buffer [production]” means that there is
a free.space in an internal buffer of a carrier for pro_duction.
In the case where there is a free space in the internal buffer
of the carrier for production in the apparatus, preparation
for the next processing is made by carrying in a carrier for
production. “Free space in buffer [monitor]” means that there
is a free space in an internal buffer of a carrier for monitor.
In the case where there is a free space in the internal buffer

of the carrier for monitor in the apparatus, preparation for

the next processing is made by carrying in a carrier for monitor.
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“Free space in buffer [monitor-2]” means that there is a free
space in an internal buffer of a carrier for monitor-2. 1In
the case where there is a free space in the internal buffer
of the carrier for monitor-2 in the apparatus, preparation for
the next processing is made by carrying in a carrier for
monitor-2.

[0099]

“Free space in buffer [return monitor]” means that there
is a free space in an internal buffer of a carrier for return
‘monitor. In the case where there is a free space in the
internal buffer of the carrier for return monitor in the
apparatus, preparation for the next processing is made by
carrying in a carrier for return monitor. “Free space 1in
buffer [return monitor-2]” means that there is a free space
in an internal buffer of a carrier for return monitor-2. 1In
the case where there is a free space in the internal buffer
of the carrier for return monitor-2 in the apparatus,
preparation for the next processing is made by carrying in a
carrier for return monitor-2.

[0100]

“Load port [automatic]” means that the load port is under
" automatic control. In the case where the load port is set to
an automatic control mode, it 1is informed that human
intervention is unnecessary. “Load port [manuall]” means that

the load port is under manual control. In the case where the
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load port is set to a manual control mode, it is informed that
human intervention is required in the following carrier
carrying in/out.

[0101]

The host communication states include online [remote],
online [local]l], and offline.

“Online [remote]” means that [remote mode] is designated
at the host, and- the apparatus state is being reported.
Communication with the host computer 302 is performed, and it
is informed that the report to the host computer 302 has been
done. “Online [local]” means that [local mode] is designated
at the host, and the apparatus state is being reported.
Communication with the host computer 302 is performed, and it
is informed that the report to the host computer 302 has been
done. ™“O0ffline” means that no communication is made with the
host computer 302. It is informed that communication with the
host computer 302 is not performed.

[0102]

Fig. 14 is a flowchart showing an overall operation (S10)
of the substrate processingAapparatus 100 according to the
embodiment of this invention.

In the substrate processing apparatus 100, the substrate

processing control unit 400 of the sound control program 40

operating on the signal control device 320 performs the control.

As shown in Fig. 14, in Step 100 (S100), the state receiving
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unit 402 judges whether or not reports of states of the
apparatuses such as the substrate processing apparatus 100 and
the material conveying apparatus have been received from the
apparatuses. The sound control program 40 proceeds to the
processing of S102 when the apparatus state reports have been
received. If not, the process returns to the processing of
S100. For example, the state receiving unit 402 receives a
report informing that a state of the apparatus is “ready” in
the case where the substrate processing apparatus 100 is in
a ready state, a report informing that a state of the apparatus
is “run” in the case where a job is executed, and a report
informing that a state of the apparatus is “end” in the case
where the recipe in the substrate processing apparatus 100 has
been finished.

[0103]

In Step 102 (S102), the sound control unit 404 refers
to the relationship stored in the relationship storage unit
408 to confirm the mode of sound of the buzzer 310 corresponding
to the state of the apparatus received by the state receiving
unit 402.

[0l104]

In Step 104 (S104), the sound control unit 404 causes

the buzzer 310 to sound with the sound mode corresponding to

the received state of the apparatus. For example, in the case

where the received apparatus state report is that “apparatus

50

Page 53



mode is in ready state”, the buzzer 310 sounds the buzzer type
of the continuous sound-3 for thirty seconds under the control
of the sound control unit 404. Also, for éxample, when the
received apparatus state report is “apparatus mcde is in run
state”, the buzzer 310 sounds the buzzer type of continuous
sound-4 for 30 seconds under the control of the sound control
unit 404.

[0105]

In Step 106 (S106), the substrate processing control
unit 400 judges whether or not the substrate processing has
been completed. The sound control program 40 terminates the
processing in the case where the substrate processing has been
completed. If not, the process returns to the processing of
S100. 1In this embodiment, in the case where an error occurs
when the apparatus state is “run”, it is possible to make sound
in accordance with the setting for occurrence of error.
[0106]

This invention is applicable not only to semiconductor
production apparatuses as the substrate processing
apparatuses but also to apparatuses such as LCD apparatuses
for processing on glass substrates. The film formation
processing include processings such as CVD, PVD, processings
for forming oxide film and nitride film, and processings for
forming film containing metal.

Industrial Applicability
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[0107]

This invention is usable for a substrate processing

apparatus that is required to reliably inform about a running

state thereof 1in substrate processing apparatuses for

processing substrates of semiconductor devices and the like.
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Claims

1. A substrate processing apparatus comprising a signal
indicator for indicating a running state, comprising:

a signal indicator operating under any one of a plurality
of operation conditions, and

a display unit for displaying that a cause of the
'operation is any one of the plural operation conditions during
the operation of the signal indicator.

2. The substrate processing apparatus according to claim
1, comprising a buzzer as the signal indicator.

3. The substrate processing apparatus according to claim
1, wherein the display unit displays the operation state by
selecting a priority order.

4. The substrate processing apparatus according to claim
1, wherein the display unit displays the operation conditions
and presence/absence of instruction from a host computer.

5. The substrate processing apparatus according to claim
1, wherein either one of the operation condition or the
instruction from the host computer 1is selected to be
prioritized.

6.Theéubstrateprocessingapparatusaccordingtocﬂaim
1, wherein a logical formula and brackets are set independently

in a frame as each of the operation conditions.
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Abstract

It is intended to provide a substrate processing
apparatus capable of reliably informing a ruhning state of the
apparatus. The substrate processing apparatus 100 having a
signal indicator for indicating the running state, including
a signal indicator 306 capable of setting at least one operation
condition under which the signal indicator 306 cperates as well
as of operating under any one of a plurality of operation
conditions and a display unit 314 capable of displaying that
a cause of the operation is any one of the operation conditions

during the operation of the signal indicator 306.
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FIG.13
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of
Tsukasa IIDA et al.

Application No.: New U.S. Patent Application

Filed: February 27, 2008 Docket No.:

For: SUBSTRATE PROCESSING APPARATUS

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Please consider the following:

Amendments to the Specification;

135851

Amendments to the Claims as reflected in the listing of claims; and

Remarks.
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Amendments to the Specification:

Please replace the title as follows:

SUBSTRATE PROCESSING BEMVCE APPARATUS
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New U.S. Patent Application

Amendments to the Claims:

The following listing of claims will replace all prior versions, and listings, of claims in
the application:

1-6. (Canceled)

7. (New) A substrate processing apparatus comprising a signal indicator for
indicating a running stéte, comprising:

a plurality of signal indicators operating under any one of a plurality of
operation conditions, and

a display unit for displaying the operation conditions of the signal indicators,
the operation conditions being set independently in advance of being displayed, wherein

the display unit displays whole operation causes which corresponds to the
signal indicators and displays with a different color the operation cause which corresponds to
the operation of the signal indicator among the whole operation causes.

8. ‘(New) The substrate processing apparatus according to claim 7, wherein the
display unit comprises a setting screen for setting priority to the operation conditions, and the
signal indicators operate in accordance with the priority order.

9. (New) The substrate processing apparatus according to claim 7, wherein the
signal indicators operate under instructions from the host computer, and the display unit
displays presence or absence of the instructions from the host computer with different colors.

10. (New) The substrate processing apparatus according to claim 9, wherein the
setting screen is set by independently inputting a logical formula and brackets in one frame.

11. (New) The substrate processing apparatus according to claim 7, comprising a
signal tower and a buzzer as the signal indicators, wherein sound of the buzzer is recognized
depending on a lighting state of the signal tower.

12. (New) A substrate processing apparatus comprising a signal tower and a

-3-
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buzzer as a plurality of signal indicators for indicating a running state, comprising:

a display unit displaying operation conditions that are set independently and in
advance corresponding to the signal tower and the buzzer, wherein

the display unit sets sound of the buzzer as the operation condition of the
signal tower.

13. (New) A substrate processing system comprising a substrate procéssing
apparatus comprising a plurality of signal indicators indicating a running state and a host
computer connected to the substrate processing apparatus via a communication line, wherein

the display unit displays, in the case where the signal indicators operate under
instructions from the host computer, all of operation causes of the signal indicators and
displays the instructions from the host computer with a different color.

14. (New) The substrate processing apparatus according to claim 8, comprising a
signal tower and a buzzer as the signal indicators, wherein sound of the buzzer is recognized
depending on a lighting state of the signal tower.

15. (New) The substrate processing apparatus according to claim 9, comprising a
signal tower and a buzzer as the signal indicatqrs, wherein sound of the buzzer is recognized
depending on a lighting state of the signal tower.

16. (New) The substrate processing apparatus according to claim 10, comprising a
signal tower and a buzzer as the signal indicators, wherein sound of the buzzer is recognized

depending on a lighting state of the signal tower.
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REMARKS
Claims 7-16 are pending in this application. By this Amendment, claims 1-6 are
canceled and claims 7-16 are added. No new matter is added.
Should the Examiner believe that anything further would be desirable in order to place
this application in even better condition for allowance, the Examiner is invited to contact the
undersigned at the telephone number set forth below.

ly submitted,

JAO:JOC/sqs
Date: February 27, 2008
DEPOSIT ACCOUNT USE

OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 320850 Please grant any extension
Alexandria, Virginia 22320-4850 necessary for entry;
Telephone: (703) 836-6400 Charge any fee due to our

Deposit Account No. 15-0461
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PATENT APPLICATION
. r 2 n "7
i%g FCIPT0 % EB <
IN THE UNITED STATES PAT

EMARK OFFICE
In re the Application of
Tsukasa IIDA et al.
Application No.: New U.S. Patent Application
Filed: February 27, 2008 Docket No.: 135851

For: SUBSTRATE PROCESSING APPARATUS

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

Pursuant to 37 CFR §1.56, the attention of the Patent and Trademark Office is hereby
directed to the references listed on the attached PTO-1449. Unless otherwise indicated herein,
one copy of each reference is attached. It is respectfully requested that the information be
expressly considered during the prosecution of this application, and that the references be made
of record therein and appear among the "References Cited” on any patent to issue therefrom.

= 1. This Information Disclosure Statement is being filed (a) within three months of
the U.S. filing date of this non-CPA application, OR (b) before the mailing date of a first
Office Action on the merits in the present application. No certification or fee is required.

X 2. One or more reference cited herein was cited in the International Search Report.
An English language version of the International Search Report is attached for the
Examiner's information. See References 1 and 2.

=Y 3. An English language Abstract of one or more non-English language reference is
attached. See Refe;ences 1-6.

X 4. A computer-generated English language translation of one or more Japanese
Patent Publication cited herein has been obtained from the website of the Japanese Patent
Office ([http://www.jpo.go.jp]), and is attached, but has not been reviewed for accuracy.
See References 1-6.

1ly submitted,

. Collier
ation No. 53,839

JAO:JOC/sqs

Date: February 27, 2008 DEPOSIT ACCOUNT USE
AUTHORIZATION
Please grant any extension

necessary for entry;

OLIFF & BERRIDGE, PLC
P.O. Box 320850

Alexandria, Virginia 22320-4850
Telephone: (703) 836-6400

Charge any fee due to our
Deposit Account No. 15-0461
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% APO7Rec’d PCT 23 APR 2008

FSRM PTO-1390 US DEPARTMENT OF COMMERCE PATENT & TRADEMARK QFFICE ATTORNEY'S DOCKET NUMBER

(REV. 01-2003) ! 135851 .

' TRANSMITTAL LETTER TO THE UNITED STATES U.S. APPLICATION NO. (if known, see 37 CFR 1.5)
‘DESIGNATED/ELECTED OFFICE (DO/EO/US) 11/991,093
CONCERNING A FILING UNDER 35 U.S.C. 371

INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE | PRIORITY DATE CLAIMED

PCT/JP2006/319014 September 26, 2006 September 26, 2005

TITLE OF INVENTION -
SUBSTRATE PROCESSING APPARATUS

APPLICANTS FOR DO/EO/US
Tsukasa IIDA; Akihiko YONEDA; Kaori INOSHIMA

1.
2.

10.

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:

00 XKXO

X
O

Items 11 to 20 below concern document(s) or information included:

This is a FIRST submission of items concemning a filing under 35 U.S.C. 371.
This is a SECOND or SUBSEQUENT submission of items conceming a filing under 35 U.S.C. 371.

This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include
items (5), (6), (9) and (21) indicated below.

The US has been elected (Article 31).

A copy of the International Application as filed (35 U.S.C. 371(c)(2))

a. [ is attached hereto (required only if not communicated by the International Bureau).

b. [ has been communicated by the International Bureau.

c. [is not required, as the application was filed in the United States Receiving Office (RO/US).

An English language translation of the International Appfication as filed {35 U.S.C. 371(c)(2))

a. [ is attached hereto.

b. [ has been previously submitted under 35 U.S.C. 154(d)(4).

c. [ The international Application was filed in English.

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3))
a. [ are attached hereto (required only if not communicated by the International Bureau).

b. [ have been communicated by the Intermnationai Bureau.

c. [ have not been made; however, the time limit for making such amendments has NOT expired.
d. [ bhave not been made and will not be made.

An English tanguage translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).
An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).

An English language translation of the annexes of the Intemnational Preliminary Examination Report under PCT Article 36
(35 U.S.C. 371(c)X5)).

11. [ An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
12. [ An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13. [ A preliminary amendment.
14. [ An Application Data Sheet under 37 CFR 1.76.
15. [0 A substitute specification.
16. K A power of attorney and/or change of address letter.
17. O A computer-readabte form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 - 1.825.
18. [0 A second copy of the published intematibnal application under 35 U.S.C. 154(d)(4).
19. [ A second copy of the English language transiation of the international application under 35 U.S.C. 154(d)(4).
20. [0 Otheritems or information:
page 1 of 2
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U.S. APPLICATION NO. (if known, see 37 C.F.R. 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER
-21. [ rThe following fees are submitted: CALCULATIONS PTO USE ONLY
BASIC NATIONAL FEE (37 CFR 1.492(a)): ..........cc.coviueireeeneerceeeeeeeeeeeeeeeenne $310.00 | $
SEARCH FEE (37 CFR 1.492(b)({1)-(3)): $
International preliminary examination report or written opinion prepared by
the USPTO as IPEA or ISA and favorable as to novelty, inventive step, and
industrial applicability for all claims presented in the application entering the
NAtONAI PRASE ... it eese e ceras e e e e reee e ee e es e e e sennnesessns et e eennee $ 0.00
International search fee (37 CFR 1.445(a)(2)) paid to USPTO as i1SA................... $100.00
International search report provided to USPTO no later than the time at which
the search fe@ iS Paid .........ccccciiieeiiire ettt et s r e aaen $ 410.00
All situations not provided for abOVe..........c.ccocvveecrereeeeuiiieeereeeeeesciereeeeee e e $ 510.00
EXAMINATION FEE (37 CFR 1.492(c)(1)-(2)): $
International preliminary examination report or written opinion prepared by
the USPTO as IPEA or ISA and favorable as to novelty, inventive step, and
industrial applicability for all claims presented in the application entering the
NAtIONAI PRASE ... ettt crreterntireteesseese e snes e rsasnasesaeeesssrsmsnsransessreeresannns $ 0.00
All situations not provided for above.........ccccceeeiiiiiiiriceiicciiieee v eeeee e rreerenes $ 210.00
Surcharge of $430.00 for furnishing the search fee, the examination fee or the oath or $130.00
declaration after the date of commencement of the national phase (37 CFR 1.492(h)).
APPLICATION SIZE FEE _ 260 =
Total pages -100 = +50 =1 X 0= $
tround up to next integer
CLAIMS NUMBER FILED NUMBER EXTRA RATE $
TOTAL CLAIMS -20 = x 50.00 = $
INDEPENDENT CLAIMS -3 = x 210.00 = $
MULTIPLE DEPENDENT CLAIM(S)(if applicable) + 370.00 = $
TOTAL OF ABOVE CALCULATIONS = | $130.00
[0 Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above are | $
reduced by V2. -
SUBTOTAL = | $130.00
Processing fee of $130.00 for fumishing the English translation later than 30 months from $
the earliest claimed priority date (37 CFR 1.492(i)).
TOTAL NATIONAL FEE = | $130.00
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be $
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property +
’ TOTAL FEES ENCLOSED = | $130.00
Amount to be
refunded: | $
charged: | $
a. X Check No. 204941 in the amount of $130.00 to cover the above fees is enclosed.
b. [ Please charge my Deposit Accourit No. in the amount of $ to cover the above fees.
c & The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to
Deposit Account No. 15-0461.
d. [0 Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card

information should not be included on this form. Provide credit card information and authorization on PTO-2038.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b))
must be filed and granted to restore the application to pending status.

SEND ALL CORRESPONDENCE TO:
OLIFF & BERRIDGE, PLC

Customer Number: 25944 _—NAME: Jafnes
REGISTRATION NUMBER: 27,075

Date April 23, 2008 NAME: James E. Golladay, I
EGISTRAT .
/2008 LLANDGRA 00000072 11991093 REGISTRATION NUMBER: 58,182

01 F(i:l&l? 130.00 0P

FORM PTO-1330 (REV 01-2003) page 2 of 2
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DECLARATION UNDER 35 USC §371(c)(4) FOR
PCT APPLICATION FOR UNITED STATES PATENT
K 2141V PCT R K (BE 535 81371 B (0)(4)THIC JE T < 45 35 (LT 5 28

Japanese Language Declaration

Bid, TRICKBZERLAZRBHAFELL T, UTF
DEBVEFTTS:

RO, BERABIVEEIR. TRICKAI
BOTRERLAEEBDTH S,

TRABFORPICEL. HFHRO@HE ICER
L. T ZRODEEOERD. BRYNICL TH—
DRERAETHH(—ADKBOAMNTRMICET|S N
TW2H/E)M. bLRBERD., BRINCL THRAE
DRUETHHEBOEKAN FTRIZEREINTL
LSHE)EET S,

SUBSTRATE PROCESSING APPARATUS

As a below named inventor, I hereby
declare that:

My residence, post office address and
citizenship are as stated below next to my name.

1 verily believe | am the original, first and
sole inventor (if only one name is listed below) or an
original, first and joint inventor (if plural names are
listed below) of the subject matter which is claimed
and for which a patent is sought, namely the invention
entitled: )

ARCRPIITREFT B LI IZE B Z2H T 2 EHBRME
LLTEBRBIUAREZNDDOTH S,

described and claimed in the intemnational application
with the following number and filing date:

Number (&5): PCT/JP2006/319014
Filing Date (2} H): 26.09.2006(day. month. year)

3. #FFEREGIRBICHEENEREINTWLS
B, tThexbE8H*SUMCAASONET &K
L. BELAZEEZHRT 3,

i, ERBTRRSEITEBIRBSCRITR L,
ABOKFFEIC DOV TEHESHBERIFTICHRT
NERBEATHILZED S,

KREEFISEBIORICETE, ROEBRERR
HENDEMO—ERMUNICED L IJEEREAD
L<HABANRBELAZTEONERFFHEONE
EXREFREERT S:

Prior foreign and/or provisional applications
AR HB/EHER

I have reviewed and understand the contents
of the above-identified specification, including the
claims, as amended by any amendment referred to
above.

I acknowledge the duty to disclose to the
Office all information known to me to be matenal to
patentability as defined in Title 37, Code of Federal
Regulations §1.56.

Under Title 35, United States Code §119, the
priority benefits of the following foreign application(s)
filed by me or my legal representatives or assigns within
one year prior to my international application are hereby
claimed:

JP2005-277618 Japan 26/09/2005
(Number/&8§) (Country/E &) (Day/Monih/Year Filed/i{2H4E A B)
JP2006-159513 Japan 08/06/2006
(Number/&%§) (Country/E$) {Day/Month/Year Filed/i2 th& A 8)
(Number/& %) (Country/B4%) (Day/Month/Year Filed/i2 % A B)
(Number/ &%) (Country/E4) (Day/Month/Year Filed/{2 & A B)
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COFRBICINT B ELL ISFEWHIEND T
DB, @QEOERBREBEEBIHE NS00 —EiEL
MNH L <i3(b) kil 7 E 8 it B o 12 tH A s sk I(E
UASNADETRBIN-HDTHS:

The following application(s) for patent or
inventor's certificate on this invention were filed in
countrics foreign to the United States of America cither
(a)more than one year prior to my intemational
application, or (b) before the filing date of the above-
named foreign priority application(s):

(Application Senial No./U{B )

(Filing Date/f2{118)

(Status: Patented, Pending, abandoned/
BItR © $53FESL. fRIRTP. BURES)

(Application Serial No./IliBi#H )

(Filing Date/{2H1 1)

(Status: Patented, Pending, abandoned/
BUR - #viFreRaL. IR, HEES)

i

ZOHBEICEAT SBEEMEITROEBY TH
5

ALL CORRESPONDENCE IN CONNECTION WITH
THIS APPLICATION SHOULD BE SENT TO:

'OLIFF & BERRIDGE, PLC
CUSTOMER NUMBER 25944
TELEPHONE (703) 836-6400

BiZ. CoKFHBEESEOATERML., BR
L. CZIKHACOHRBRICE TV TIT> BB AT <
THETHY)D., BCOATIHBRBIULETEE
A>T > NEETHDEEL. TSI
WMBICEBOMARE®THoABE. KEEBISES
100142k D, Fl&b L <IEBESBIIAESh5H.
FEEINSORBERTN. T2 DEEICK
HEAOBRMERIZHLLERICIRL TS aN 3
BHFOFMMEERLE I I ENHH I EEFEZRLT.
Lo EIT>H I EE2HET 5.

I hereby declare that 1 have reviewed and
understand the contents of this Declaration, and that all
statements made herein of my own knowledge are true
and that all statements made on information and belief
are believed to be true; and further that these statements
were made with the knowledge that willful false
statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of
the United States Code and that such willful false
statements may jeopardize the validity of the application
or any patent issued thereon.

[IDA, Tsukasa

Full name of sole or first inventor/ M ¥ /- I3 E—RAZFDKA

Inventor’s signatN@}E DF
</ g;«é ;

Date/ B

/"/g’h“/ﬁ. 10, e

Residence/ R

Citizenship/[E &
Japan

TortmisHL Zym.

Post Office Address/H8 {(E316 5%

C/O Hitachi Kokusai Electric Inc. 1, Yasuuchi 2-chome, Yatsuo-machi, Toyama-shi, Toyama 935-2393 Japan

Supply similar information and signature for second and

joint inventors.

BIXREFNUROARRAFICH L THORRAARBLUEREREH# TS L
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Full name of second inventor(if any) 5B JERI R E VIR L T2 )
YONEDA, Akihiko ’

Second inventor’s signature/ Gl R E DO B & Date/ B i}

Q. %C[& Harch_jo. 2008

Residence/{¥ Rt

Tol‘/aIan/ﬁ . To{mz‘:m . Jﬁ;ﬁ&h

Citizenship/[F &
Japan

Post Office Address/E5 {30 5
C/O Hitachi Kokusai Electric Inc. 1, Yasuuchi 2-chome, Yatsuo-machi, Toyama-shi, Toyama 939-2393 Japan

Full name of third inventor(if any/ B = FIRPAF O AN T I8

INOSHIMA, Kaori
Third inventor’s signature/[5] SE 538 O & & Date/ H £

K dnoshiea March, (0. 2008
Residence/¥ /T

Toyama shi . Teyama , Japan

Citizenship/El 8
Japan

Post Office Address/E{ {850 %
C/O Hitachi Kokusai Electric Inc. 1, Yasuuchi 2-chome, Yatsuo-machi, Toyama-shi, Toyama 939-2393 Japan

Full name of fourth inventor(if any)/ B3t M RBHED B HFRU T HES)

Fourth inventor’s signature/ A B AE D EF G Date/H

Residence/{X R

Citizenship/EE &

Post Office Address/E (838 ¢

Full name of fifth inventor(if anyy S A FIRAFE VKRG (FE N T HEE)

Fifth inventor’s signature/[F REAE D EH Date/H f

Residence/ {3 BT

Citizenship/E &

Post Office Address/Z8 {# 76 %
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Assignment

=2 5 2

Japanese Language Assignment

(1-8)  Insert Name(s) of Inventor(s)
RAEOERBERATHIE

(N 1IDA, Tsukasa

2) YONEDA, Akihiko

3) INOSHIMA, Kaori

4)

(5)

(6)

)

(8)

S20BEBACHLTELDNZLE 1 F)L (51.00)
BIUOBEYLHHEHIREEBL T, B4NBHAIR

9) Insert Name of Assignee
RZAEBERATEHIE
9 HITACHI KOKUSAI ELECTRIC INC.

In consideration of the sum of one dollar
($1.00) and other good and valuable consideration paid
to each of the undersigned, each undersigned agrees to
assign, and hereby does assign, transfer and set over to

(10) Insert Address of Assignee
BRAERHEREATHI &

(10) 14-1, Sotokanda 4-chome, Chiyoda-ku, Tokyo 101-8980 Japan

(LIRS AEBRTIHICHL T, REIZEAZL., ZIIiC
REL., XEESISHEBIORIIEBEINLITEL. &
DRB\BPIKEEEA. FEHE. 2FHE. s,
[ERR B, EFALE. RUBRTHEE. BXUHER
BAICBEd A9 RTOBHIE. EERX. BRITE. BEE
HFEEDEFOLEDHOLETOHEICBWT, FXUAHE
HED-DHOTRTOHEN. FEHE. BLUFIREAS
ADREA. BRAE. HAESE. BXUEFERBALE
EBIUGREL.

(11) Insert Identification such as Title, Case Number,
or Foreign Application Number

Ak BHEER. BLLBAEHBESOLD
TRBBEHEEZEAONIE

an PCT/JP2006319014

(hereinafter designated as the Assignee) and Assignee's
heirs, successors, assigns and legal representatives, the
entire right, title and interest for the United States of
America as defined in 35 U.S.C. §100, in the invention,
and in all applications for patent including any and all
provisional, non-provisional, divisional, continuation,
international, substitute, and reissue application(s), and
all Letters Patent, extensions, reissues and
reexamination certificates that may be granted on the
invention known as

(Attorney Docket No. 135851 )
FELBEES

FIEEBANTROBHFHTT AV ASREIZBWTHF
HEZBTI560THD.

or

for which the undersigned has (have) executed an
application for patent in the United States of America
on even date herewith
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HL Lk

Insert Date of Signing of Application
B REdI5HERAOZ &

on

Alternative 1dentification for filed applications
RN B HORERBIH
U.S. application Serial Number

AL KIRMBERES ¢ 11/991,093

filed

LEREAMEBWTRIEZENLEHDOTH S,

D &2DBEREAIHIERHO 0o HIFIE&R
HBEUK RMwiEE. 28, HRTHEB X
LZOHICHL TORTTAHFICBNT. &
Wi TOBRERITIAZLICHEL., R
ANBEERADONSE, TOLD BB IU
LU TORNRIREXEERITIDZEICHE
B9 5, ,

2) BEXDBHAIL. WRERBOLYD
O, HBEL LMt bL<IET0onE
HWE., L LIFNICE S BRITHBIC
BILTHFEINDZ A ¥y—T7c L RICMALT
HERETOSREEBIT TSI LICABEL., &
BEREBLULTFDOLIOBAY—TV A E
HEITTBICHI=D., MBS HEICBWLWTHAT
HBRIAEBHT DI ECEET S,

N BEADBBHBAR. TXTORES
JUBREBITL. ERIEFRAEEREIBED
HRLLLIIBMEDLIIWEEBEICAEL TS
BROWMAEATHERTITDZIEICERT 5.

4) B2 DBAHANZ. AR ALK
LTHNLEEABRFORZEEIGL . #RFL.
HLL<ITERTOLLIIBEZICLD. BT
AH7-017,. LBERTXTOREBNRITHERT
TEHEZEICRET 5.

5) B2 DOEBHANL. KERFFEET
EBICHIREENSBE LT XTOXRERF
e, ETORBOAZALL TORMEKEREZA
ICHLTREFITAIEEHFITBIUERL,
BRI AIIBNWT. BHEAXIETORER
HE-HDTRTOEREEL. HUBERIZH
ABMELBEICBITIAZEa<bL <ITIF/#k
BIFLAWIEE2BAL. ZoWBEMINLCHES
A, BIAORHMEA. LHE, HAEE. B
UEERBAICENEFEZALEIDBOTHD
ZEIZRIAT 5.

6) EXDEHAT. COBROELRE
F. kENHFEERETOREBIZHE O =DHIZ. £B
HLLSIIHETCHNIE I DHBIEEICE SRR
BHEZLATILEHOEMN AU T Xy JP
EEFBLTBHFOIF & Bemdge)ilft5 &
NTWBRIEEIZICKRET 5.

1) Each undersigned agrees to execute all
papers neccssary in connection with any application
and any continuing, divisional or reissue applications
for the invention, and any patent(s) issuing thereon, and
also to execute separate assignments in connection with
such applications and patents as the Assignee may
deem necessary.

2) Each undersigned agrees to execute all
papers necessary in connection with any interference
which may be declared concerning any application or
continuation or division thereof, or any patent or
reissue application based thereon, for the invention, and
to cooperate with the Assignee in every way possible in
obtaining evidence and going forward with such
interference.

3) Each undersigned agrees to execute all
papers and documents and perform any act which may
be necessary in connection with claims or provisions of
the International Convention for Protection of
Industrial Property or similar agreements.

4) Each undersigned agrees to perform all
affirmative acts which may be necessary to obtain,
maintain or confirm by reissue or reexamination a grant
of a valid United States patent to the Assignee.

5) Each undersigned authorizes and requests
the Commissioner of the U.S. Patent and Trademark
Office to issue any and all Letters Patents of the United
States resulting from said application(s) to the said
Assignee, as Assignee of the entire interest, and
covenants that he has full right to convey the entire
interest herein assigned, and that he has not executed,
and will not execute, any agreements in conflict
herewith, and agrees that this assignment is binding on
him and his heirs, successors, assigns and legal
representatives.

6) Each undersigned hereby grants the firm of
Oliff & Berridge the power to insert on this
assignment any further identification that may be
necessary or desirable in order to comply with the rules
of the United States Patent and Trademark Office for
recordation of this document.
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MEALHE2VOHET. BEAROBORGEHH TS

ORBMHEITEIN S,

Date MMK /0, 4/1'((?' Inventor Signature
EXSS RALEES

Date ///ﬂzﬁd' /L, /(7 , 2Qa d: Inventor Signature
At RHEREG

Date t(af‘("‘\w /€, 2[’(:’(? Inventor Signature
a1t RERE

Date Inventor Signature
8t REAERE

Date Inventor Signature
Bt RAERED

Date Inventor Signature
B+ RAERSL

Date Inventor Signature
a £t RAEREL

Date Inventor Signature
At REAERED

In witness whereof, executed by the undersigned on
the (Ia!c(j\*) opposite the undersigned name(s).

778

(SFAL )
DA, Tsukasa T
(%
Q, /MUZ{{{L (SEAL * )
YONEDA, Akihiko Fn

7 . p o
‘f(-dZ7£%11u40t e JTTSEAL )

CORMEBEEIIQTAVAEGREANTELEINSRIC
NAADHMT, O)7TAUHAREANATEBINLIR
CIRXERBOANTEGEINERETHD. (a)bl
IO FETHEZBRICIE., TRICEBRHT DDA LED

ZADEADOHNTELEINDIRETHD.

Date Witness
Bt ;A
Date Witness
At TEA

INOSHIMA, Kaori L ]
: (SEAL )
o
. o
' (SEAL }
El]
(SEAL )
El
(SEAL )
£l
(SEAL )
F

) This assignment should preferably be signed before:
(a) a Notary Public if within the U.S.A. (b) a U.S. Consul if
outside the U.S.A. If neither, then it should be signed
before at least two witnesses who also sign here:
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re the Application of
Tsukasa IIDA et al.
Application No.: 11/991,093
Filed: February 27, 2008 Docket No.: 135851
For: SUBSTRATE PROCESSING APPARATUS

TRANSMITTAL OF POWER OF ATTORNEY AND
STATEMENT UNDER 37 CFR § 3.73(b)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Submitted herewith is a Power of Attorney from the Assignee.
In compliance with 37 CFR §3.73(b), the undersigned hereby states that
HITACHI KOKUSAI ELECTRIC INC. is the assignee of the entire right, title and interest in the

patent application identified above by virtue of an assignment from the inventors of the patent
application identified above. A copy of the assignment is attached hereto and is concurrently
being submitted for recordation.

The undersigned is authorized to act on behalf of the assignee.

In accordance with 37 CFR §1.36(a), submission of this Power of Attorney revokes any

powers of attorney previously given.

ALL CORRESPONDENCE IN CONNECTION WITH THIS APPLICATION SHOULD
BE SENT TO OLIFF & BERRIDGE, PLC, CUSTOMER NO. 25944, TELEPHONE
(703) 836-6400.

Respectfully submitted,

_—
James A. Ohff
Registration No. 27,075

James E. Golladay, I
Registration No. 58,182

JAO:JEG/sqs
Date: April 23, 2008
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PATENT APPLICATION
g

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
KEMFHEITICBWLT

In re the Application of/tHKRA A &

Application No./H B &5 :
Filed/tHEE B :

For/SEAD & FR:

Group Art Unit/ )V —7EH1=y M4
Examiner/EXH:

Docket No./ B R &5 :

SPECIFIC POWER OF ATTORNEY

BERER

Japanese Language Specific Power of Attorney

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

FREFOBNICLY. LRHHHBOLTOEN. Ffl. BX
UHREEHT S BETHL0IF = v )
R4 % T % 5 _HITACHI KOKUSAI ELECTRIC INC.
BABLIZ. CIRAFHETSHS
(RHHEA) 2.

@Heé

(FHETHLDITF v D)
a. [0 RHETHD. LR
b. X :EETHD
FEYTILDICFzy D)
i. O ag—iEt. bL<iz
ii. JXE®RFFIAC207 4 VLARBROY—LES
. BEe cBRINTHN.

LERAEHERL. COHE AOT0LTORKRHED XUSRIHEE
BEFTHHIC. AOXBHFERFCBVWTLETORBERTY S
iz, EREOFE L UT, 01ilf & Berridge, PLIHIEES
25944 LBAE L - HEf AT B & CIcHET Y 5.

TREGR. FHEO—HEES. MEAAHEIFAEEIISDII &
ZHBTS. TEBGEAL FEELLT. bLLRBHAFEOREL
LT, EBETIEREZRT S, .
COHBRICEEY 29 X TOBBPEHEIZ, 01if & Berridge, PLC. W%
FH25944, MEES (703) 836-6400iTEMAI DT &,

Mmf\c{\ >, 20 8

Date/B

{Check one)

0 owner or [J co-owner of the entire right, title and interest in the above

patent application by virtue of:

(Check one)
a. [ being an inventor, or
b. [J an Assignment
(Check one)
i. [J copy anached, or
ii. [J recorded at Reel

Frame of the Patent Office microfilm records,

hereby appoints the patent practitioners associated with Oliff & Berridge,
PLC Customer No. 25944 as anorneys of regoxd to prosecute this application
and all continuations and divisions thereof, and to transact all business in the
Patent and Trademark Office.

_ The undersigned has reviewed the chain of title and confirms that
the aforesaid title is in the owner. The undersigned is authorized to execute
this document as or on behalf of the owner.

ALL CORRESPONDENCE IN CONNECTION WITH THIS
APPLICATION SHOULD BE SENT TO OLIFF & BERRIDCE, PLC,
CUSTOMER NO. 25944, TELEPHONE (703) 836-6400.

Signature/ B4

// '7
Masanori KANEKO . '%-tuééc»

Typed Name/ 71 7531 ¥ -k DK%
Titles IR BR % - Corporate Officer
General Manager

IPR & Licensing Division

(if acting on behaif of an Owner)
FREORELZEDHSEE)
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a2 - ~ JAPQ4Rec’d PCT 25 JUL 2008
FORM PTO-1390 US DEPARTMENT OF COMMERCE PATENT & TRADEMARK OFFICE ATTORNEY'S DOCKET NUMBER
(REV. 01-2003) 135851
TRANSMITTAL LETTER TO THE UNITED STATES U.S. APPLICATION NO. (If known, see 37 CFR 1.5)
DESIGNATED/ELECTED OFFICE (DO/EO/US) 11/991,093
CONCERNING A FILING UNDER 35 U.S.C. 371
INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE | PRIORITY DATE CLAIMED
PCT/JP2006/319014 September 26, 2006 September 26, 2005

TITLE OF INVENTION
SUBSTRATE PROCESSING APPARATUS

APPLICANT{(S) FOR DO/EOQ/US
Tsukasa 1IDA; Akihiko YONEDA; Kaori INOSHIMA

1.
2.
3.

9.

10.

00 OO

O
O
0

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:

This is a FIRST submission of items concerning a filing under 35 U.S.C. 371.
This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371.

This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include
items (5), (6), (9) and (21) indicated below.

The US has been elected (Article 31).

A copy of the International Application as filed (35 U.S.C. 371(c)(2))

a. [ is attached hereto (required only if not communicated by the international Bureau).

b. [ has been communicated by the International Bureau.

c. [dis not required, as the application was filed in the United States Receiving Office (RO/US).

An English language translation of the International Application as filed (35 U.S.C. 371(c)(2))

a. [Jis attached hereto.

b. [ has been previously submitted under 35 U.S.C. 154(d)(4).

c. [ The International Application was filed in English.

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3))
a. [ are attached hereto (required only if not communicated by the international Bureau).

b. [ have been communicated by the International Bureau.

c. [ have not beevn made; however, the time limit for making such amendments has NOT expired.
d. [ have not been made and will not be made.

An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)3)).
An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).

An English language translation of the annexes of the International Preliminary Examination Report under PCT Article 36
(35 U.S.C. 371(c)(5)).

Items 11 to 20 below concern document(s) or information included:

11. [ An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
12. [J Anassignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13. [0 A preliminary amendment.
14. [J An Application Data Sheet under 37 CFR 1.76.
15. [0 A substitute specification.
16. [0 A power of attorney and/or change of address letter.
17. [0 A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 - 1.825.
18. [0 A second copy of the published international application under 35 U.S.C. 154(d)(4).
19. [0 A second copy of the English language transiation of the international application under 35 U.S.C. 154(d)(4).
20. [X Otheritems or information: Notification of Acceptance and Filing Receipt Status Request.
page 1 of 2
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U.S. APPLICATION NO. (if known, see 37 C.F.R. 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER

11/991,093 PCT/JP2006/319014 135851

21. [ The following fees are submitted: ‘ CALCULATIONS PTO USE ONLY
BASIC NATIONAL FEE (37 CFR 1.492(2)): ..o $310.00 | $

SEARCH FEE (37 CFR 1.492(b)(1)~(3)): $

International preliminary examination report or written opinion prepared by
the USPTO as IPEA or ISA and favorable as to novelty, inventive step, and
industrial applicability for all claims presented in the application entering the

NAtONAI PRASE ......eeevirceieieeiiee ettt et eeseeetar e ae s e ssraarssran e eanssesaaseennesernensn $ 0.00
International search fee (37 CFR 1.445(a)(2)) paid to USPTO as ISA.......cccccrveeeet $ 100.00
International search report provided to USPTO no later than the time at which

the Search fee iS PaId .......ccviecriieiiiiii et ce e e ereerre e s se e s sreasasneane $410.00

All situations not provided fOr @DOVE..........c.cceeiiiiieiiiiiiiricee e ereeeeeassenreneeeaes $ 510.00
EXAMINATION FEE (37 CFR 1.492(c)(1)~(2)): $

International preliminary examination report or written opinion prepared by
the USPTO as IPEA or ISA and favorable as to novelty, inventive step, and
industrial applicability for all claims presented in the application entering the

NAIONAI PRASE ......evevreerereiirereerereeeaeeivereerrresserasssessteaeassassesrassesessassrnsnesannreenrnerasns $ .0.00
All situations not provided for @boVe..............ccuiveeieeeiiiiiieiieiecicre e e ereeaeeas $210.00
Surcharge of $130.00 for furnishing the search fee, the examination fee or the oath or $
declaration after the date of commencement of the national phase (37 CFR 1.492(h)).
APPLICATION SIZE FEE :
Total pages -100 = 0=t x 0= |3
tround up to next integer
CLAIMS NUMBER FILED NUMBER EXTRA RATE $
TOTAL CLAIMS -20 = x 50.00 = $
INDEPENDENT CLAIMS -3 = x 210.00 = $
MULTIPLE DEPENDENT CLAIM(S)(if applicable) + 370.00 = $
TOTAL OF ABOVE CALCULATIONS = | §
[J Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above are | $
reduced by %2. -
SUBTOTAL= | $
Processing fee of $130.00 for furnishing the English translation later than 30 months from $
the earliest claimed priority date (37 CFR 1.492(i)).
TOTAL NATIONAL FEE= | $
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be $
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property +
TOTAL FEES ENCLOSED = | $

Amount to be

refunded: | $

charged: | $
a [0 Check No. in the amount of $ to cover the above fees is enclosed.
b. [0 Please charge my Deposit Account No. in the amount of $ to cover the above fees.
c. X The Commissioner is hereby authorized to charge any additional fees which may be requ;red or credit any overpayment to

Deposit Account No. 15-0461.

d. O Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card

information shouid not be included on this form. Provide credit card information and authorization on PTO-2038.

NOTE: Where an approprlate time limit under 37 CFR 1 495 has not bee ive{37 CFR 1.137(a) or (b))

SEND ALL CORRESPONDENCE TO:
OLIFF & BERRIDGE, PLC

Customer Number: 25944
MBER: 27,075

Date July 25 2008 - Austin T. Lingard
TRATION NUMBER: 61,276

FORM PTO-1390 (REV 01-2003) page 2of 2
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PATENT APPILICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

e——

In re the Application of .

Tsukasa IIDA et al. ATTN: Mail Stop PCT {
=1

Application No.: 11/991,093 Docket No.: 135851 L B s

Filed: April 23, 2008

For: SUBSTRATE PROCESSING APPARATUS
NDI[EICAIHIN.QEAQCEE[ANCE.AND.EIIJN.GBECEIEISIAIUS.REQHESI

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

' The above-captioned patent application entered the National Phase on
February 27, 2008. The 35 U.S.C. 371 requirements were completed on April 23, 2008.

The original Notification of Acceptance and Filing Receipt have not yet been
received. It is respectfully requested that the original Notification of Acceptance and Filing
Receipt be immediately forwarded to the attorneys of record at the address set forth below.

If there are any questions regarding this matter, please contact the undersigned

at the telephone number set forth below.

Justin T. Lingard
Registration No. 61,276

JAO:JTL/sqs
Date: July 25, 2008

OLIFF & BERRIDGE, PLC

P.O. Box 320850 :
Alexandria, Virginia 22320-4850
Telephone: (703) 836-6400
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO. |
11/991,093 Tsukasa Iida 135851
25944 | INTERNATIONAL APPLICATION NO. |
OLIFF & BERRIDGE, PLC PCT/1P2006/319014
P.O. BOX 320850 LA. FILING DATE PRIORITY DATE
ALEXANDRIA, VA 22320-4850 09/26/2006 09/26/2005

CONFIRMATION NO. 4126
371 ACCEPTANCE LETTER

T,

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

04/23/2008 04/23/2008
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), DATE OF COMPLETION OF ALL
(¢)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 (c)(1), (¢)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE
IS SHOWN ABOVE. The filing date of the above identified application is the international filing date of the
international application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

+ Copy of the International Application filed on 02/27/2008

+ English Translation of the A filed on 02/27/2008

+ Copy of the International Search Report filed on 02/27/2008
+ Preliminary Amendments filed on 02/27/2008

« Information Disclosure Statements filed on 02/27/2008

+ Oath or Declaration filed on 04/23/2008

» Request for Immediate Examination filed on 02/27/2008

+ U.S. Basic National Fees filed on 02/27/2008

+ Priority Documents filed on 02/27/2008

« Power of Attorney filed on 04/23/2008

page 1 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

FRANCINE YOUNG

Telephone: (703) 308-9140 EXT 215

page 2 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.Uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
11/991,093 (04/23/2008 2193 1060 135851 6 1
CONFIRMATION NO. 4126
25944 FILING RECEIPT
OLIFF & BERRIDGE, PLC
P.0. BOX 320850 LTI R
000000033451782

ALEXANDRIA, VA 22320-4850
Date Mailed: 12/08/2008

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Tsukasa lida, Toyama, JAPAN;
Akihiko Yoneda, Toyama, JAPAN;
Kaori Inoshima, Toyama, JAPAN;
Assignment For Published Patent Application
Hitachi Kokusai Electric Inc., Chiyoda-ku, TOKYO, JAPAN
Power of Attorney: The patent practitioners associated with Customer Number 25944

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP2006/319014 09/26/2006

Foreign Applications
JAPAN 2005-277618 09/26/2005
JAPAN 2006-159513 06/08/2006

If Required, Foreign Filing License Granted: 12/04/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 11/991,093

Projected Publication Date: 03/19/2009
Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

Substrate processing apparatus
Preliminary Class

708

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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A

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addrest: COMMISSIONER FOR PATENTS

P.O. Box 1450
Virginia 22313-1450
www.ospto.gov
APPLICATION FILING or GRP ART
L NUMBER r 371(c) DATE UNIT r FIL FEE RECD ] ATTY.DOCKET.NO 1’1‘0'1' CLAIMSI IND CLA;J
11/991,093 04/23/2008 2193 1060 135851 10 B~ 3

CONFIRMATION NO. 4126
FILING RECEIPT

A e

Date Mailed: 12/08/2008

25944
OLIFF & BERRIDGE, PLC Tl E
P.O. BOX 320850 ads
ALEXANDRIA, VA 22320-4850 "

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any comrespondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

.Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Tsukasa lida, Foyama; JAPAN; "T'oncmmshu
Akihiko Yoneda, Foyama;-JAPAN; —Té"d"‘mo‘" g\m_

- Kaori inoshima, Foyamar~JAPAN; ¢ lowa g\m
Assignment For Published Patent Application
Hitachi Kokusai Electric Inc., €hiveda-kuyTOKYO, JAPAN
Power of Attorney: The patent practitioners associated with Customer Number 25944

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP2006/319014 09/26/2006

Foreign Applications
JAPAN 2005-277618 09/26/2005
JAPAN 2006-159513 06/08/2006

If Required, Foreign Filing License Granted: 12/04/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 11/991,093
Projected Publication Date: 03/19/2009
Non-Publication Request: No

Early Publication Request: No
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Title

Substrate processing apparatus
Preliminary Class

708

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent faw, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent nghts are not lost prematurely.

V Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application’s filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consuit the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits” giving innovators guidance on how to protect intellectuat property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-939-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b}. The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5,13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy. )

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 8 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3of 3

Page 254



W
g PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of Attn: OIPE
Tsukasa [IDA et al. Group Art Unit: 2193
Application No.: 11/991,093 Docket No.: 135851

Filed: April 23, 2008

For: SUBSTRATE PROCESSING APPARATUS

REQUEST FOR CORRECTION OF PALM RECORDS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:
Attached is a photocopy of the original filing receipt on which errors have been

corrected in red. These errors are being brought to the attention of the Patent and Trademark

Office so that it may correct its records.

Registration No. 27,075

Patrick T. Muffo
Registration No. 60,342

JAO:PTM/kgm
Date: December 16, 2008
DEPOSIT ACCOUNT USE

OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 320850 Please grant any extension
Alexandria, Virginia 22320-4850 necessary for entry;
Telephone: (703) 836-6400 Charge any fee due to our

Deposit Account No. 15-0461
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.Uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
11/991,093 (04/23/2008 2612 1060 135851 10 3
CONFIRMATION NO. 4126
25944 CORRECTED FILING RECEIPT
OLIFF & BERRIDGE, PLC
P.0. BOX 320850 IR R
0000000338139

ALEXANDRIA, VA 22320-4850
Date Mailed: 12/29/2008

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Tsukasa lida, Tonamishi, JAPAN;
Akihiko Yoneda, Toyama-shi, JAPAN;
Kaori Inoshima, Toyama-shi, JAPAN;
Assignment For Published Patent Application
Hitachi Kokusai Electric Inc., Tokyo, JAPAN
Power of Attorney: The patent practitioners associated with Customer Number 25944

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP2006/319014 09/26/2006

Foreign Applications
JAPAN 2005-277618 09/26/2005
JAPAN 2006-159513 06/08/2006

If Required, Foreign Filing License Granted: 12/04/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 11/991,093

Projected Publication Date: 03/19/2009
Non-Publication Request: No

Early Publication Request: No
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Title

Substrate processing apparatus
Preliminary Class

340

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.Uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/991,093 04/23/2008 Tsukasa lida 135851
CONFIRMATION NO. 4126
25944 PUBLICATION NOTICE
OLIFF & BERRIDGE, PLC
P.0. BOX 320850 IR A AU
000000035074833

ALEXANDRIA, VA 22320-4850

Title:Substrate processing apparatus

Publication No.US-2009-0072990-A1
Publication Date:03/19/2009

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

25944 7590 05/24/2010 | EXAMINER |
OLIFF & BERRIDGE, PLC TRIEU, VAN THANH
P.0. BOX 320850 | ART UNIT PAPER NUMBER |

ALEXANDRIA, VA 22320-4850 o

DATE MAILED: 05/24/2010

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/991,093 04/23/2008 Tsukasa Iida 135851 4126
TITLE OF INVENTION: SUBSTRATE PROCESSING APPARATUS

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $300 $0 $1810 08/24/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALIL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
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Application No. Applicant(s)

) . 11/991,093 IIDA ET AL.
Notice of Allowability Examiner Art Unit
Van T. Trieu 2612

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to the Amended claims filed on 27 February 2008.

2. Xl The allowed claim(s) is/are 7-16.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X Al b)[J Some* c¢)[JNone ofthe:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ______
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [ ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [X] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO/SB/08), 7. [] Examiner's Amendment/Comment
Paper No./Mail Date 2/27/08
4. [ Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [] Other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100518
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Application/Control Number: 11/991,093 Page 2
Art Unit: 2612

DETAILED ACTION

Allowable Subject Matter
L. The following is an examiner’s statement of reasons for allowance: there are no
prior arts teaching or suggesting of a substrate processing apparatus comprising a
signal indicator for indicating a running state, which comprises a display unit for
displaying the operation conditions of the signal indicators, the operation conditions
being set independently in advance of being displayed, wherein the display unit displays
whole operation causes which corresponds to the signal indicators and displays with a
different color the operation cause which corresponds to the operation of the signal

indicator among the whole operation causes.

The plurality of signal indicators comprises a signal tower and a buzzer for indicating a
running state. A display unit displaying operation conditions that are set independently
and in advance corresponding to the signal tower and the buzzer, wherein the display

unit sets sound of the buzzer as the operation condition of the signal tower.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Conclusion
2. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
Bloomquist et al discloses a a substrate carrier comprises a vertically oriented chassis
or plate having a center hub about which the plate is rotated. The substrate supporting
structure is an integral part of the carrier plate and comprises plural thin spokes
extending from the perimeter of the carrier openings to a central hub region of the
openings. Sheaves are rigidly attached to these hub regions at equal radial distances
from the center of the chassis hub. Each sheave is vertically oriented and is grooved
around its circumferential edge. The grooves are formed to accommodate the thickness
of the substrates to be processed. A computer system console and log for monitoring
the performance of this system, an operator command entry terminal, and a color
graphics terminal for displaying the status of the system.
[US 4,834,855], [US 4,790,921] and [US 4,626,336]
Ushiku et al discloses a semiconductor device according to a manufacturing system of
an embodiment of the present invention includes a processing apparatus conducting a
process using a semiconductor substrate; a self-diagnostic system which receives
apparatus information from the processing apparatus and calculates the estimated
quality of the processing; an inspection equipment for inspecting the semiconductor
substrate having undergone the process; and a computer for comparing the inspected

result with the estimated quality, and maintaining a parameter of the self-diagnostic
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system when the estimated quality is effective judgment, and changing the parameter of
the self-diagnostic system when the estimated quality is sub-standard. [US 7,702,413]
Phan et al discloses a system for visually monitoring a semiconductor processing
system. The system includes imaging means for collecting images of an interior of an
enclosed processing chamber of the semiconductor processing system and providing
an image signal indicative of a visual representation of the interior of the chamber; and
display means for processing the image signal and displaying a visual representation of
the interior of the chamber. [US 7,173,648]

Barnes et al discloses process monitoring instruction set may also comprise program
code to evaluate the signal generated by the detector to provide a signal trace of the
intensities of the diffracted light beam as a function of wavelength and to identify a
characteristic attribute of the signal trace that is indicative of an endpoint of a substrate
processing stage. [US 6,849,151]

Katayama discloses a method of verifying a virtual component for an integrated circuit
design described by a hardware description language comprising: simulating a virtual
component unit described by the hardware description language or a circuit system
including at least one virtual component unit. The virtual component unit is a circuit
having at least one circuit function and comprising a virtual component body and a
verification-output terminal detachably connected to the virtual component body so as
not to affect a sole operation of the virtual component body even when a connection

thereof to the virtual component body is cut, and outputting a signal indicating an
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operation state of the virtual component body through the verification output terminal

onto a display screen. [US 2002/0138814]

3. Any inquiry concerning this communication or earlier communications from
examiner should be directed to primary examiner Van Trieu whose telephone number
is (571) 272-2972. The examiner can normally be reached on Mon-Fri from 8:00 AM to
3:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Mr. Michael Razavi can be reached on (571) 272-7664.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call

800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Van T. Trieu/

Primary Examiner, Art Unit 2612

Date: 05/18/2010
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It is intended to provide a substrate processing apparatus
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The substrate processing apparatus 100 having a signal indi-
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cator 306 capable of setting at least one operation condition
under which the signal indicator 306 operates as well as of
operating under any one of a plurality of operation conditions
and a display unit 314 capable of displaying that a cause of the
operation is any one of the operation conditions during the
operation of the signal indicator 306.
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1
SUBSTRATE PROCESSING APPARATUS

TECHNICAL FIELD

This invention relates to a substrate processing apparatus
for processing substrates of semiconductor devices and the
like.

RELATED ART

Inthe substrate processing apparatuses of this type, a signal
indicator has widely been used as a means for displaying
(informing) a running state to the outside of the apparatus. For
example, as the signal indicator, a buzzer (device for making
continuous sound, intermittent sound, or voice), a signal
tower (device for lighting or blinking lamps of plural colors
aligned by color), and the like are generally used. Such signal
indicator operates (makes sound, turns light on, blinks, or
turns light off) by predetermined operation conditions set by
a user (operator) to inform the running state of the substrate
processing apparatus to the outside. Though the function of
recognizing normal/abnormal has been sufficient in conven-
tional buzzers, there is a demand for enhancement of buzzer
function since the operation conditions of the signal indicator
have become complicated.

Particularly, in a large-scale factory or the like where plural
substrate processing apparatuses are installed, there is a
demand for a signal indicator capable of recognizing each of
running states of the substrate processing apparatuses on
real-time basis.

In the operation conditions for operating the signal indica-
tor, it is possible to set not only one operation condition (for
example, turn light on (make sound) when the substrate pro-
cessing apparatus is in A-state) but also plural operation con-
ditions (for example, turn light on when the substrate appa-
ratus is in A-state or B-state).

DISCLOSURE OF THE INVENTION
Problem to be Solved by the Invention

However, there has been a problem that it is difficult to
recognize under which one of the operation conditions the
current signal (operation state of the signal indicator) is being
displayed on the signal indicator in the case of controlling the
signal indicator under the plural operation conditions.

An object of this invention is to provide a substrate pro-
cessing apparatus that solves the above-described problem
and is capable of displaying under which one/ones of a plu-
rality of operation conditions a signal indicator operates.

Means for Solving the Problem

This invention is characterized by a substrate processing
apparatus comprising a signal indicator for indicating a run-
ning state, comprising a signal indicator operating under any
one of a plurality of operation conditions and a display unit
for displaying that a cause of the operation is any one of the
plural operation conditions during the operation of the signal
indicator.

Preferably, a signal tower is provided as the signal indica-
tor, and the display unit displays an operation state of the
signal tower.

Preferably, a buzzer is provided as the signal indicator, and
the display unit displays an operation state of the buzzer.

Preferably, a logical formula and brackets are set indepen-
dently in a frame as each of the operation conditions.
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Preferably, the display unit displays under which one of the
operation conditions the signal indicator operates.

Preferably, the display unit displays presence/absence of
instruction from a host computer in addition to the operation
condition. In the case where maintenance is required, a
remote instruction is given to a predetermined substrate pro-
cessing apparatus for calling a worker. By controlling the
operations of the signal tower and the buzzer, it is possible to
easily grasp the predetermined substrate processing appara-
tus even when a plurality of substrate processing apparatuses
are aligned in a factory.

Preferably, the display unit displays the operation state by
selecting a priority order.

Preferably, it is possible to select either one of the operation
condition or the instruction from the host computer to be
prioritized.

EFFECT OF THE INVENTION

According to this invention, even in the case where the
signal indicator operates under the plural conditions, it is
possible to display under which one/ones of the operation
conditions the signal indicator operates, thereby informing a
running state of the substrate processing apparatus without
fail.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 A perspective view showing a substrate processing
apparatus according to one embodiment of this invention.

FIG. 2 A sectional side view showing the substrate pro-
cessing apparatus according to the embodiment of this inven-
tion.

FIG. 3 A diagram showing one example of a structure of a
substrate processing system using the substrate processing
apparatus according to the embodiment of this invention.

FIG. 4 A diagram showing one example of a hardware
structure centered on a control device of the substrate pro-
cessing apparatus according to the embodiment of this inven-
tion.

FIG. 5 A diagram showing one example of a function
structure of a signal control program that is executed by a
signal control device of the substrate processing apparatus
according to the embodiment of this invention.

FIG. 6 A flowchart showing a series of processings for
displaying an operation condition and an operation state in
the signal indicator of the substrate processing apparatus
according to the embodiment of this invention.

FIG. 7 A diagram showing a table indicating one example
of'running state of the substrate processing apparatus which is
an operation condition of the signal indicator of the substrate
processing apparatus according to the embodiment of this
invention.

FIG. 8 A diagram showing one example of a first input
screen displayed on a display unit of the substrate processing
apparatus according to the embodiment of this invention.

FIG. 9 A diagram showing one example of a first monitor
screen displayed on the display unit of the substrate process-
ing apparatus according to the embodiment of this invention.

FIG. 10 A diagram showing one example of a second input
screen displayed on the display unit of the substrate process-
ing apparatus according to the embodiment of this invention.

FIG. 11 A diagram showing one example of a second
monitor screen displayed on the display unit of the substrate
processing apparatus according to the embodiment of this
invention.
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FIG. 12 A diagram showing a structure of a sound control
program operating on the signal control device.

FIG. 13 A diagram showing one example of relationship
stored in a memory relating unit of the sound control pro-
gram.

FIG. 14 A flowchart showing an overall operation (S10) of
the substrate processing apparatus according to the embodi-
ment of this invention.

DESCRIPTION OF REFERENCE NUMERALS
AND SIGNS

5: signal control program

40: sound control program

100: substrate processing apparatus
103: front maintenance opening
104: front maintenance door
105: rotational pod shelf

110: pod

111: housing

111a: front wall

112: pod carrying in/out opening
113: front shutter

114: load port

115: boat elevator

116: columnar support

117: rack

118: pod conveying device
118a: pod elevator

1184: pod conveying mechanism
119: sub-housing

119a: sub-housing front wall
120: wafer carrying in/out opening
121: pod opener

122: placing table

123: cap attaching/detaching mechanism
124: transfer chamber

125: wafer transfer mechanism
125a: wafer transfer device
1255b: wafer transfer device elevator
125¢: tweezers

126: stand-by unit

128: arm

133: clean air

134: clean unit

135: notch matching device

147: furnace shutter

200: wafer

202: processing furnace

217: boat

219: sealing cap

300: substrate processing system
302: host computer

304: communication line

306: signal indicator

308: signal tower

310: buzzer

312: Ul device

314: display unit

316: first monitor screen

318: first input screen

320: signal control device

322: CPU

324: memory

326: operation condition

330: access management unit
332: control unit
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334:
340

signal 1/O unit

: color distinction input section

342: priority setting input section

344: lighting condition input section

346: first device state input section

348: first approval condition input section
350: blinking condition input section
352: second device state input section
354: second approval condition input section
358: lighting state display section

360: blinking state display section

362: host icon

364: second input screen

366: tone distinction input section

368: sound condition input section

370: third device state input section

372: third approval condition input section
374: second monitor screen

376: sound state display section

378: sound absence/presence display unit
380: second host icon

400: substrate processing control unit
402: state receiving unit

404: sound control unit

406: setting unit

408: relationship storage unit

S10: overall operation

BEST MODE FOR CARRYING OUT THE
INVENTION

In the best mode for carrying out this invention, a substrate
processing apparatus is structured as a semiconductor pro-
duction apparatus performing a processing device in a pro-
duction method of semiconductor devices (IC) by way of
example. In the following description, a case of using a ver-
tical apparatus (hereinafter simply referred to as processing
apparatus) performing oxidization, diffusion processing,
CVD processing, and the like on substrates as the substrate
processing apparatus will be described. FIG. 1 is a perspec-
tive view showing the substrate processing apparatus applied
to this invention. FIG. 2 is a sectional side view of the sub-
strate processing apparatus of FIG. 1.

As shown in FIGS. 1 and 2, the substrate processing appa-
ratus 100 of this invention using a hoop (substrate container;
hereinafter referred to as pod) 110 as a wafer carrier housing
a wafer 200 made from silicon and the like is provided with a
housing 111. A front maintenance opening 103 is formed as
an aperture on a front part of a front wall 111a of the housing
111 for enabling maintenance, and front maintenance doors
104, 104 are attached for open/close the front maintenance
opening 103.

A pod carrying in/out opening (substrate container carry-
ing in/out opening) 112 is formed on the front wall 111a of the
housing 111 in such a fashion as to provide communication
between inside and outside of the housing 111, and the pod
carrying in/out opening 112 is opened/closed by a front shut-
ter (substrate container carrying in/out opening open/close
mechanism) 113.

A load port (substrate container delivery table) 114 is
formed on a front side of the pod carrying in/out opening 112,
and the load port 114 has such a structure that the pod 110 is
placed thereon for positioning. The pod 110 is carried in on
the load port 114 and carried out from the load port 114 by an
in-process conveyer (not shown).

In an upper part at a central part in a cross direction of the
housing 111, a rotational pod shelf (substrate container plac-
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ing shelf) 105 is disposed, and the rotational pod shelf 105 has
a structure for storing a plurality of pods 110. That is, the
rotational pod shelf105 is disposed upright and provided with
a columnar support 116 intermittently rotated in a horizontal
plane and a plurality of racks (substrate container placing
table) 117 supported radially to the columnar support 116 at
respective positions of upper, middle and lower stage, and the
plurality of racks 117 have a structure of retaining the pods
110 in a state where the pods 110 are respectively placed on
the racks 117.

A pod conveying device (substrate container conveying
device) 118 is disposed between the load port 114 and the
rotational pod shelf 105 in the housing 111 and formed of a
pod elevator (substrate container elevating mechanism) 118a
capable of elevation while retaining the pod 110 and a pod
conveying mechanism (substrate container conveying
mechanism) 1185 as a conveying mechanism for conveying
the pod 110 among the load port 114, the rotational pod shelf
105, a pod opener (substrate container cover open/close
mechanism) 121 by a continuous operation of the pod eleva-
tor 118a and the conveying mechanism 1184.

A sub-housing 119 extends to a rear end in the housing 111
in a lower part at a substantially central part in the cross
direction of the housing 111. A pair of wafer carrying in/out
openings (substrate carrying in/out openings) 120 for carry-
ing in/out a wafer 200 to/from the sub-housing 119 is formed
on a front wall 119a of the sub-housing 119, the wafer car-
rying in/out openings 120 being aligned along a vertical
direction as two stages, and each of the upper and lower wafer
carrying in/out openings 120 being provided with the pod
opener 121. Each of the pair of pod openers 121, 121 is
provided with placing tables 122, 122 and cap attaching/
detaching mechanisms (cover attaching/detaching mecha-
nisms) 123, 123 for attaching and detaching a cap (cover) of
the pod 110. The pod opener attaches and detaches the cap of
the pod 110 placed on the placing table 122 by the cap detach-
ing/attaching mechanism 123 to open and close a wafer tak-
ing in/out opening of the pod 110.

The sub-housing 119 forms a transfer chamber 124 which
is fluidically isolated from a space in which the pod conveying
device 118 and the rotational pod shelf 105 are installed. A
wafer transfer mechanism (substrate transfer mechanism)
125 is disposed at a front region of the transfer chamber 124
and is formed of a wafer transfer device (substrate transfer
device) 125a capable of rotating and directly operating the
wafer 200 in a horizontal direction and a wafer transfer device
elevator (substrate transfer device elevation mechanism)
12556 for elevating the wafer transfer device 125a. As sche-
matically shown in FIG. 1, the wafer transfer device elevator
12554 is disposed between a right end of the pressure-resistant
housing 111 and a right end of the front region of the transfer
chamber 124 of the sub-housing 119. By a continuous opera-
tion of the wafer transfer device elevator 1255 and the wafer
transfer device 125aq, the wafer 200 is loaded (charging) and
unloaded (discharging) on and from a boat (substrate holder)
217 by using tweezers (substrate holding member) 125¢ of
the wafer transfer device 125a as a placing unit of the wafer
200.

A stand-by unit 126 for housing the boat 217 for stand-by
is formed in a rear region of the transfer chamber 124. A
processing furnace 202 is provided above the stand-by unit
126. A lower end of the processing furnace 202 is opened and
closed by a furnace shutter (furnace open/close mechanism)
147.

As schematically shown in FIG. 1, a boat elevator (sub-
strate retaining elevation mechanism) 115 for elevating the
boat 217 is disposed between a right end part of the pressure
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resistant housing 111 and a right end part of the stand-by unit
of the sub-housing 119. A sealing cap 219 serving as a cover
is horizontally fixed to an arm 128 serving as a connection
member connected to a platform of the boat elevator and has
a structure of vertically supporting the boat 217 and capable
of closing the lower end of the processing furnace 202.

The boat 217 is provided with a plurality of holding mem-
bers and has a structure of horizontally retaining a plurality of
(for example, about 50 to 125) wafers 200 in a state where the
wafers 200 are aligned vertically with centers thereof being
kept in line with one another.

As schematically shown in FIG. 1, a clean unit 134 formed
of'asupply fan for supplying a cleanair 133 which is a cleaned
atmosphere or an inert gas and a dust-proof filter is provided
at a left end of the transfer chamber 124, which is opposite to
the side at which the wafer transfer device elevator 1255 and
the boat elevator 115 are provided, and a notch matching
device 135 serving as a substrate alignment device for align-
ing positions of the wafers in a circumferential direction is
disposed, though not shown, between the wafer transfer
device 1254 and the clean unit 134.

The clean air 133 blown out from the clean unit 134 is
flown to the notch matching device 135, the wafer transfer
device 125a, and the boat 217 in the stand-by unit 126 and
then drawn by a duct not shown to be discharged outside the
housing 111 or circulated to a first side (supply side) which is
andrawing side of the clean unit 134 so as to be blown out into
the transfer chamber 124 again by the clean unit 134.

Hereinafter, an operation of the substrate processing appa-
ratus 100 of this invention will be described.

As shown in FIGS. 1 and 2, when the pod 110 is supplied
to the load pot 114, the pod carrying in/out opening 112 is
opened by the front shutter 113, and the pod 110 on the load
port 114 is carried to the inside of the housing 111 though the
pod carrying in/out opening 112 by the pod conveying device
118.

The pod 110 thus carried in is automatically conveyed and
delivered to the designated rack 117 of the rotational pod
shelf 105 by the pod conveying device 118 to be temporarily
stored and then conveyed and delivered to one of the pod
openers 121 from the rack 117 to be temporarily stored,
followed by being conveyed from the rack 117 to the pod
opener 121 to be transferred to the placing table 122 or being
conveyed directly to the pod opener 121 to be transferred to
the placing table 122. In this case, the wafer carrying in/out
opening 120 of the pod opener 121 is closed by the cap
attaching/detaching mechanism 123, so that the clean air 133
is flown to the transfer chamber 124 to fill up the transfer
chamber 124. For example, by filling the transfer chamber
124 with a nitrogen gas as the clean air 133, an oxygen
concentration is set to 20 ppm or less which is very much
lower than that inside (under the atmosphere of) the housing
111.

When an opening side end face of the pod 110 placed onthe
placing table 122 is pressed against an aperture rim of the
wafer carrying in/out opening 120 at the front wall 119a of the
sub-housing 119, the cap is detached by the cap attaching/
detaching mechanism 123 to open the wafer taking in/out
opening.

When the pod 110 is opened by the pod opener 121, the
wafers 200 are picked up from the pod 110 by the tweezers
125¢ of the wafer transfer device 1254 through the wafer
taking in/out opening and aligned by the notch matching
device 135 not shown and then carried to the stand-by unit
126 at the rear part of the transfer chamber 124 to be loaded
(charging) on the boat 217. The wafer transfer device 125a
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that has delivered the wafers 200 to the boat 217 returns to the
pod 110 to load next wafers 110 to the boat 217.

During the loading work in one of the pod openers 121
(upper or lower pod opener) of the wafers to the boat 217 by
the wafer transfer mechanism 125, another pod 110 is con-
veyed and transferred from the rotational pod shelf 105 to the
other pod opener 121 (upper or lower pod opener) by the pod
conveying device 118, so that an opening work of the pod 110
by the pod opener 121 is performed simultaneously with the
loading work.

When a predetermined number of wafers 200 is loaded on
the boat 217, the lower end of the processing furnace 202 that
has been closed by the furnace shutter 147 is opened by the
furnace shutter 147. Subsequently, the boat 217 retaining the
watfers 200 is carried (loaded) into the processing furnace 202
as a sealing cap 219 being elevated by the boat elevator 115.

After the loading, an arbitrary processing is performed on
the wafers 200 in the processing furnace 202.

After the processing, the wafers 200 and the pod 110 are
withdrawn outside the housing by a procedure reverse to the
above-described procedure except for the wafer alignment
step by the notch matching device 135 not shown.

Hereinafter, one example of substrate processing system
300 using the above-described substrate processing apparatus
100 will be described based on FIG. 3.

As shown in FIG. 3, the substrate processing system 300
has a host computer 302 and a plurality of the above-de-
scribed substrate processing apparatuses 100. The substrate
processing apparatuses 100 and the host computer 302 are
connected to each other via a communication line 304 such as
LAN, so that instructions (output signal) from the host com-
puter 302 are sent (outputted) to the substrate processing
apparatuses.

Each of the substrate processing apparatuses 100 has a
signal indicator 306. More specifically, as the signal indicator
306, a signal light (signal tower 308) and a sound outputting
device (buzzer 310) are provided, and the signal tower 308
and the buzzer 310 operate to indicate an operation state of the
substrate processing apparatus 100 to the outside.

The signal tower 308 has light sources that are LEDs or
bulbs are layered as a plurality of stages (for example, four
stages), and the light sources emit lights different in color
from one another (for example, red, green, yellow, and blue).
The light sources (colors) are operated independently (light-
on, blinking, or light-off) or operated as the light sources
(colors) being combined (merged) (for example, all colors are
blinking).

The buzzer 310 is capable of making (operating) sounds
such as a continuous sound, an intermittent sound, voice, and
a melody at a predetermined sound pressure level.

The signal tower 308 and the buzzer 310 are capable of
outputting the operation state (for example, light-on, blink-
ing, making sound, and the like) to a predetermined device
that is connected thereto as an output value.

A user interface device (Ul device) 312 is provided inte-
grally with the substrate processing apparatus 100 or via a
network. The Ul device 312 has a panel (display unit 314) of
liquid crystal display, for example, and a display screen (for
example, a first monitor screen 316 and a second monitor
screen 374 described later in this specification) and an opera-
tion screen (for example, a first input screen 318 and a second
input screen 364 described later in this specification) are
displayed on the display unit 314. The display screen displays
an operation state (light-on, blinking, making sound, etc.) that
indicates an operation condition under which the signal indi-
cator 306 operates and that the signal indicator 306 satisfies
the operation condition, and it is possible to input (set) in the
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operation screen at least one operation condition under which
the signal indicator 306 operates.

A signal control device 320 is provided in the substrate
processing apparatus 100, and the above-described host com-
puter 302, the signal indicator 306, and the Ul device 312 are
connected to the signal control device 320 via an electric line
or acommunication line, so that the signal control device 320
controls the signal indicator 306, the Ul device 312, and the
like.

Shown in FIG. 4 is a hardware structure centered on the
signal control device 320.

As shown in FIG. 4, the signal control device 320 includes
a CPU 322, a memory 324, and the like, and a signal control
program 5 that will be described later in this specification is
memorized (stored) in the signal control device 320. The
signal control device 320 controls the operation of the signal
indicator 306 via the host computer 302 and the Ul device 312
and displays the operation state and the like of the signal
indicator 306 on the UI device and the like in response to a
request from a user (operator). Also, the signal control device
320 acquires information relating to the running state of the
substrate processing apparatus 100 from the apparatus. The
running state and the operation of the signal indicator 306 will
be described later in this specification. Though the display
screen and the operation screen are displayed on one screen in
FIG. 4, it is needless to mention that a mode of switching
between the screens to be displayed is encompassed by the
scope of this invention.

Shown in FIG. 5 is a function structure of the signal control
program 5 executed by the signal control device 320. As
shown in FIG. 5, the signal control program 5 has an access
management unit 330, a control unit 332, and a signal I/O unit
334.

The access management unit 330 receives instructions of
the operation condition of the signal indicator 306 from the
user (operator) via the host computer 302 and the UI device
312. The access management unit 330 decodes the operation
condition of the signal indicator 306 given from the user
(operator) to check whether or not there is an error in the given
operation condition and, in the case where a result of the
checking is NG, displays the check result on the display unit
314 of the Ul device 312. In the case where the check result is
OK, the access management unit 330 sends the operation
condition to the control unit 332.

The access management unit 330 manages user authenti-
cation (access control), data coding, and connection condi-
tions (continuous connection/irregular connection) and has a
function of translation by performing a predetermined pro-
cessing for executing a word (text or source code) that is
inputted as a command from an external devices (host com-
puter 302, UI device 312, etc.).

The access management unit 330 receives a translation
result (in a state where the condition is approved) of the
operation condition of the signal indicator 306 from the con-
trol unit 332 as described later in this specification and also
receives a monitoring result (operation state) of the signal
indicator 306 by the signal 1/0 unit 334. Further, the access
management unit 330 displays the operation condition of the
signal indicator 306 and the operation state of the signal
indicator 306 on the display screen of the Ul device 312 and
updates the display screen at a predetermined interval.

The control unit 332 receives the operation condition of the
signal indicator 306 sent from the access management unit
330 and translates the operation condition by performing a
predetermined processing condition to decide an output value
to the signal indicator 306. The control unit 332 sends the
decided output value to the signal I/O unit 334 simultaneously
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sends (informs) the translation result of the operation condi-
tion (in the state where the condition is approved) to the
access management unit 330.

The signal I/O unit 334 outputs the output value sent from
the control unit 332 to the signal indicator 306. The signal I/O
unit 334 receives an output value of the operation state (state
of lighting, blinking, making sound, or the like) sent from the
signal indicator 306 and continuously monitors the output
value to send a result of the monitoring (operation state of
signal indicator 306) to the access management unit 330.

Hereinafter, a series of processings for displaying an
operation condition and an operation state of the signal indi-
cator 306 will be described based on FIG. 6. Shown in FIG. 6
is a flowchart in the series of processings for displaying an
operation condition and an operation state of the signal indi-
cator 306.

As shown in FIG. 6, in Processing 1, the access manage-
ment unit 330 receives an operation condition of the signal
indicator 306 inputted by a user (operator) to the input screen
of'the Ul device 312 and check (judges) whether or not there
is an error in the given operation condition (whether or not
there is a lack of bracket, or whether or not there is input
omission as described later in this specification). In the case
where a result of the checking is OK (no error), the operation
condition is sent to the control unit 332 to proceed to Process-
ing 2. In the case where the checking result is NG (there is an
error), the process proceeds to Processing 1-1 to display a
factor for the NG checking result (cause) and the checking
result on the display screen of the Ul device 312.

In Processing 2, the control unit 332 receives the operation
condition of the signal indicator 306 sent from the access
management unit 330 and translates the operation condition
by performing a predetermined processing on the operation
condition to decide an output value to the signal indicator 306.

In Processing 3-1, the control unit 332 sends the decided
output value to the signal /O unit 334. The signal [/O unit 334
outputs the output value sent from the control unit 332 to the
signal indicator 306. Further, since the signal 1/O unit 334
receives an operation state (state of lighting, blinking, making
sound, or the like) sent from the signal indicator 306 and
continuously monitors the output value to send the monitor-
ing result (operation state of signal indicator 306) to the
access management unit 330.

In Processing 3-2, the control unit 332 sends (informs) the
operation condition of the signal indicator 306 to the access
management unit 330 simultaneously with Processing 3-1.

In Processing 4, the access management unit 330 receives
the operation condition of the signal indicator 306 from the
control unit 332 and the operation state of the signal indicator
306 from the signal I/O unit 334. The access management unit
330 displays the operation condition and the operation state
of the signal indicator 306 on the display screen of the Ul
device 312 and updates the display screen at a predetermined
interval.

Hereinafter, a method for displaying the operation condi-
tion and the operation state of the signal indicator 306 will be
described based on FIGS. 7 to 11.

Shown in FIG. 7 is one example (part) of running state of
the substrate processing apparatus 100, which is the operation
condition of the signal indicator 306 (signal tower 308 and
buzzer310). As shown in FIG. 7, it is possible to set a plurality
of factors (requirements) as the conditions for operating the
signal indicator 306. That is, the user (operator) may set one
factor (requirement) (such as “apparatus: waiting for start”
shown in FIG. 7) as the operation condition of the signal
indicator 306 or may set (for example “apparatus: RESET” or
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apparatus: “waiting for start”) by using a logical formula (or
logical theoretical formula such as AND and OR).

[Signal Tower]

[Input Screen]

Shown in FIG. 8 is a first input screen 318 which is an
operation screen displayed on the display unit 314 of the Ul
device 312. The user operates on the first input screen 318 to
set an operation condition of the signal tower 308.

As shown in FIG. 8, it is possible to set a lighting condition
of'the signal tower 308 and a blinking condition of the signal
tower 308 in the first input screen.

At a central part of the first input screen 318, a plurality of
(for example, four) color distinction input sections 340 are
displayed. The color distinction input sections 340 are used
for setting light emission colors of the signal towers 308 by
selection among four colors, for example (e.g. red, green,
yellow, and blue, etc.). Also, priority setting input sections
342 (for example, four priority setting input sections 342)
respectively corresponding to the color distinction input sec-
tions 340 are displayed below the color distinction input
sections 340. A priority operation (lighting operation and
blinking operation) of the light emission color set by each of
the color distinction input sections 340 is set by each of the
priority setting input sections 342. That is, it is possible to
select and display the priority order of the operation condi-
tions (lighting operation, blinking operation, etc.) of the sig-
nal towers 308.

Also, lighting condition input sections 344 (for example,
four lighting condition input sections) corresponding to the
color distinction sections 340 are displayed on the first input
screen 318. Each of the lighting condition input sections 344
has a plurality of first device state input sections 346 and a
plurality of first approval condition input sections 348.

To each of the plurality of (for example, two) first device
state input sections 346, an running state (for example, “car-
rier being carried in”, “carrier being carried out”, and the like)
of the substrate processing apparatus 100 when lighting the
light emission color (color selected in the color distinction
input section 340) of the signal tower 308 is inputted. The
device state inputted to the first device state input section 346
is used as a component in a logical formula described later in
this specification).

In each of the plurality of (for example, six) first approval
condition input sections 348, a conjunction (for example, or,
and, yes, no, and the like) in the logical formula and brackets
is inputted.

That is, in the lighting condition input section 344, it is
possible to set the logical formula (component and conjunc-
tion) and brackets in each of frames (e.g. first device state
input section 340, first approval condition input section 348,
and the like) as a lighting condition (operation condition) of
the signal tower 304. Therefore, the lighting condition is easy
to view, thereby preventing a setting error even when there is
a lighting condition having two or more sets of brackets.

Also, it is possible to set a plurality of conditions (require-
ments) as a logical formula satisfying the lighting condition
(operation condition) of the signal tower 308. For example, as
shown in FIG. 8, it is possible to set the condition of lighting
the yellow of the signal tower 308 as a logical formula of
“carrier being carried in, or carrier being carried out”, for
example.

Also, blinking condition input sections 350 (for example,
four blinking condition input sections 350) corresponding to
the color distinction sections 340 are displayed on the input
screen 318. Each of the blinking condition input sections 350
has a plurality of second device state input sections 352
having a function same as that of the lighting condition input
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sections 344 and a plurality of second approval condition
input sections 354. Though only two operation conditions are
inputted to the lighting condition input section 344 and the
blinking condition input section 350 in FIG. 8, the number of
operation states is not limited thereto, and it is possible to
input more operation states.

Also, a priority instruction setting input section not shown
is displayed on the first input screen 318. By setting the
priority instruction setting input section, it is possible to select
which one of the operation condition set by the lighting con-
dition input section 344 and the like and the instruction from
the host computer 302 is to be prioritized.

The logical formula is not limited to those described above,
and it is possible to set a more complicated logical formula.
For example, in the case where: the first component is A; the
second component is B; and the third component is C, it is
possible to set a complicated logical formula such as (A) or
((Band C)). Also, since it is possible to set the logical formula
and the brackets in one frame even when the condition satis-
fied by the logical formula is complicated, it is possible not
only to prevent setting error but also to offer a display that is
easy for users to understand.

The settings of the operation conditions of the signal tower
308 are not limited to those described above, and it is possible
to input settings for repeating the lighting operation and the
blinking operation of one color at a constant interval.

[Monitor Screen]

Shown in FIG. 9 is the first monitor screen 316 as a display
screen displayed on the display unit 314 of the Ul device 312.
The user watches (confirms) the first monitor screen 316 to
understand the operation conditions and the operation states
of the signal towers 308.

As shown in FIG. 9, the first monitor screen displays the
operation conditions (lighting conditions and blinking con-
ditions) of the signal towers 308 set on the first input screen
318 and current operation states of the signal towers 308.

At a central part of the first monitor screen 316, the colors
(for example, four colors of red, green, yellow, and blue, etc.)
set by the color distinction sections 340 of the above-de-
scribed first input screen 318 are displayed.

Also, lighting state display sections 358 corresponding to
the colors set by the color distinction input sections 340 are
displayed on the first monitor screen 316. In the lighting state
display sections 358, the lighting conditions set by the light-
ing condition input sections 344 are respectively displayed,
and, in the case where the lighting condition is satisfied, the
satisfaction of the lighting condition is indicated. More spe-
cifically, a background color of a part of the lighting condition
display section 358 is displayed with a color different from
that of the rest of the background part. Therefore, in the case
where the signal tower 308 satisfies plural lighting conditions
(in the case where plural lighting conditions are set), it is
displayed which ones of the lighting conditions are satisfied
for the lighting.

Also, blinking states display sections 360 corresponding to
the colors set by the color distinction input sections 340 are
respectively displayed on the first monitor screen 316. In the
blinking state display sections 360, the blinking conditions
set by the blinking condition input sections 350 are displayed,
and, in the case where the blinking condition is satisfied, the
satisfaction of the blinking condition is indicated. More spe-
cifically, a background color of a part of the blinking condi-
tion display section 360 is displayed with a color different
from that of the rest of the background part. Therefore, in the
case where the signal tower 308 satisfies plural blinking con-
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ditions (in the case where plural blinking conditions are set),
it is displayed which ones of the blinking conditions are
satisfied for the blinking.

Also, each of the lighting condition display sections 358
and the blinking state display sections 360 has a host com-
puter instruction display section (first hosticon 362). The first
host icon 362 is displayed when there is an instruction (set-
tings for lighting condition and blinking condition of signal
tower 308, etc.) from the host computer 302.

For example, as shown in FIG. 9, in the case where the
yellow lighting condition of the signal tower 308, i.e. a light-
ing condition of “carrier being carried in or carrier being
carried out”, for example, is displayed and that a background
color of the display section of the lighting condition of the
“carrier being carried out” is different from that of the rest of
background part, the user (operator) understands that yellow
of the signal tower 308 is lit due to the condition (factor) of
“carrier being carried out”.

Also, the user (operator) confirms whether or not there is an
instruction from the host computer 302 by the presence/ab-
sence of the display of the host icon 362.

In the case where a light source (color) is added to the
signal tower 308 and there is an instruction from the host
computer 302, the added light source (color) may be operated
(lit, blinked, etc.). With such configuration, it is possible to
clearly separate the lighting condition (factor) inputted by the
user (operator) and the operation (lighting, blinking) under
the instruction from the host computer 302. Therefore, only
by watching the lighting state of the signal tower 308, the user
(operator) understands that the lighting state is the instruction
from the host computer 302 and is not relevant to the running
state of the substrate processing apparatus 100. Also, in the
case where there is an instruction from the host computer 302,
plural light sources (colors) may be operated (lit, blinked,
etc.) at once without limitation to the operation of one light
source.

[Buzzer]|

Hereinafter, a method for displaying an operation condi-
tion and an operation state of the buzzer 310 will be described
based on FIGS. 10 and 11. Description that overlaps with the
above-described signal tower operation condition and the
operation state display method will be omitted.

[Input Screen]

Shown in FIG. 10 is a second input screen 364 as an
operation screen displayed on the display unit 314 of the Ul
device 312. The user operates the second input screen 364 to
set the operation conditions of the buzzers 310.

A plurality of (for example, three) tone distinction input
sections 366 are displayed on the second input screen 364. In
each of the tone distinction input sections 366, a selection is
made from three types of tones (continuous sound, intermit-
tent sound 1, and intermittent sound 2, etc.), for example, to
set the tone of the buzzer 310. Also, in the vicinity of the tone
distinction input sections 366, sound condition input sections
(for example, three sound condition input sections) 368 cor-
responding to the tone distinction input sections 366 are dis-
played. Each of the sound condition input sections 368 has a
plurality of third device state input sections 370 and a plural-
ity of third approval condition input sections 372.

[Monitor Screen]

Shown in FIG. 11 is the second monitor screen 374 as a
display screen displayed on the display unit 314 of the Ul
device 312. The user watches (confirms) the second monitor
screen 374 to understand the sound conditions (operation
conditions) and the sound states (operation state) of the buzz-
ers 310.
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As shown in FIG. 11, sound state display sections 346
indicating the operation condition (sound condition) of the
buzzers 310 set in the second input screen 364 and current
operation states of the buzzers 310 are displayed on the sec-
ond monitor screens 374.

The sound (operation) conditions set by the sound condi-
tion input sections 368 are respectively displayed in the sound
state display sections 376, and, in the case where the sound
condition is satisfied, the satisfaction of the sound condition is
indicated. More specifically, a background color of a part of
the sound condition display section 376 is displayed with a
color different from that of the rest of the background part.
Therefore, in the case where the buzzer 310 satisfies plural
sound conditions (in the case where plural sound conditions
are set), it is displayed which one/ones of the sound condi-
tions is/are satisfied for the sound (operation). Further, in each
of the sound condition display sections 376, a sound pres-
ence/absence display section 378 indicating a current sound
state (presence/absence of sound) of the buzzer 310 is dis-
played. Though the sound conditions of “1” and “2” are
satisfied in FIG. 11, either one of the tones may be prioritized.
For example, only the tone corresponding to “alarm being
generated” which is the sound condition of “1” may be
sounded.

Also, each of the sound state display sections 360 has a host
computer instruction display section (second host icon 380).
The second host icon 380 is displayed when there is an
instruction (setting for sound condition of buzzer 310, etc.)
from the host computer 302.

As described in the foregoing, by displaying the operation
conditions of the signal indicator 306 and the operation states
of the signal indicator 306 on the display screen of the Ul
device 312, it is possible to display under which one/ones of
the operation conditions the operation is executed even when
plural operation conditions are set in the signal indicator 306,
thereby making it possible for the user (operator) to correctly
understand the current state of the substrate processing appa-
ratus 100. Also, in the case where the operation condition of
the signal indicator 306 is different from that expected by the
user, it is possible to judge whether the control abnormality is
due to software (operation condition is incorrect) or hardware
(malfunction of the equipment, erroneous wiring) by con-
firming (watching) the monitor screen (first monitor screen
316 and second monitor screen 374) (by confirming the cur-
rent operation condition of the signal indicator 306 and the
operation state of the signal indicator 306).

Hereinafter, an operation validation of the signal indicator
306 will be described.

As one example of the operation validation in the signal
indicator 306, an operation validation is performed on the
signal tower 308. More specifically, signal lighting (blinking)
conditions are set by the first input screen 318 displayed on
the display unit 314, and the operation conditions (lighting or
blinking) of the signal tower 308 displayed on the first moni-
tor screen 316 of the display unit 314 and the operation
conditions (lighting or blinking) of the signal tower actually
provided in the upper part of the substrate processing appa-
ratus 100 are compared to each other for confirmation.

In this case, when a desired operation is not performed
actually in the signal tower 308 though the signal tower 308
displayed on the first monitor screen 316 of the display unit
314 performs the desired operation, there may be a malfunc-
tion in the hardware such as erroneous wiring and disconnec-
tion.

In turn, when the desired operation is not performed in
either one of the signal towers 308 (response is not received
from the actually provided signal tower 308 and the first
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monitor screen 316), there may be not only malfunction in the
hardware such as erroneous wiring and disconnection but also
setting condition input error and software malfunction.

When results of checking all of the lighting (blinking)
conditions relating to the signal tower 308 are OK, the opera-
tion validation of the signal tower 308 is terminated.

As described above, by performing the operation valida-
tion on both of the signal tower 308 displayed on the opera-
tion screen and the signal tower 308 actually provided in the
substrate processing apparatus, it is possible to judge whether
the control abnormality is due to the software or due to the
hardware, thereby making it easy to perform the operation
validation when an error occurs.

Also, in the case where the condition is satisfied that the
plural buzzers 310 in the plural substrate processing appara-
tuses 100 are simultaneously sounded, since the operation
conditions of the buzzers 310 and the operation states of the
buzzers 310 are displayed on the second monitor screen 374,
itis possible for the user (operator) to make judgment not only
auditory (by the ears) but also visually, thereby making it
possible to prevent erroneous judgment.

Further, by providing a plurality of buzzers different in tone
in addition to the error reporting buzzer (alarm buzzer) as in
the setting screen of FIG. 10 of this invention, it is possible to
more effectively inform the people around the apparatus
about the apparatus state. For example, when developing and
studying the film formation technology or performing main-
tenance work, the workers around the apparatus is informed
of the apparatus running state only by hearing the tone.

FIG. 12 is a diagram showing a structure of the sound
control program 40 operating on the signal control device
320.

As shown in FIG. 12, the sound control program 40 has a
substrate processing control unit 400, a state receiving unit
402, a sound control unit 404, a setting unit 406, and a rela-
tionship storage unit 408. The sound control program 40 is
stored in the signal control device 320 and loaded on the
memory 324 to be executed by the CPU 332 on an OS not
shown.

In the sound control program 40, the substrate processing
control unit 400 controls the program and other components
to issue processing instructions relating to the substrate pro-
cessing to the substrate processing apparatus 100 and a mate-
rial conveying apparatus. For example, the substrate process-
ing control unit 400 issues a wafer transfer instruction and a
wafer collection instruction after film formation processing to
the material conveying apparatus. Also, the substrate process-
ing control unit 400 issues a wafer processing instruction to
the substrate processing apparatus 100. Further, the substrate
processing control unit 400 performs data transmission and
reception with the host computer 302 relating to the state of
the substrate processing apparatus 100.

The relationship storage unit 408 stores a relationship of a
state of at least one of the substrate processing apparatus 100
and the material conveying apparatus and the mode of sound
made by the buzzer 310. More specifically, the relationship
storage unit 408 stores a relationship of a state of the substrate
processing apparatus 100 and a buzzer type and a sound time
of the buzzer 310 that sounds when the state occurs. One
embodiment of the relationship will be described later in this
specification. The relationship storage unit 408 is realized by
at least one of the memory 324 or a storage device not shown.

The state receiving unit 402 receives reports of states of the
substrate processing apparatus 100, the material conveying
apparatus, and the host computer 302 outputted from the
apparatuses to output the reports to the sound control unit
404.
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The sound control unit 404 controls the sound of the buzzer
310 based on the states received by the state receiving unit
402 and the relationship stored in the relationship storage unit
402. More specifically, upon reception of the apparatus states
from the state receiving unit 402, the sound control unit 404
refers to the relationship storage unit 408 to confirm the mode
of sound of the buzzer 310 in the states. The relationship
storage unit 408 controls the buzzer type and the sound time
of the buzzer 310 based on the mode to cause the buzzer 310
to sound.

The setting unit 406 sets the relationship stored in the
relationship storage unit 408. More specifically, the setting
unit 406 registers, updates, and deletes data of the relationship
stored in the relationship storage unit 408 based on contents
sent via the Ul device 312 from the workers.

FIG. 13 is a diagram showing one example of relationship
stored in the relationship storage unit 408 of the sound control
program 40.

A shown in FIG. 13, each of the relationship data includes
an apparatus state, a buzzer type, and a sound time (seconds).
The apparatus state indicates a state of the substrate process-
ing apparatus 100 and the like and includes reset, waiting for
start, run, end, idle, hold, ready, and the like. The buzzer type
is the type of the buzzer sounded by the buzzer 310 when the
corresponding apparatus state occurs, which is any one of
continuous sounds 1 to 4, intermittent sounds 1 to 4, and no
sound. The sound time indicates a length of time during
which the buzzer 310 sounds.

For example, in the case where the signal control device
320 receives a report informing that the apparatus state is “not
ready”; the signal control device 320 does not cause the
buzzer 310 to sound since the state is not included in the
relationship indicated on FIG. 13. For example, in the case
where the signal control device 320 receives a report inform-
ing that the apparatus state is “reset”, the signal control device
320 controls the buzzer 310 to sound a buzzer of the continu-
ous sound 2 for one minute.

Also, when the signal control device 320 receives a report
informing that the apparatus state is “waiting for start”, for
example, the signal control device 320 causes the buzzer of
the continuous sound 1 to be sounded continuously, and the
buzzer is manually stopped by the worker. For example, in the
case where the signal control device 320 receives a report
informing that the apparatus state is “end”, though the state is
included in the relationship indicated in FIG. 13, the signal
control device 320 does not cause the buzzer 10 to sound since
the buzzer type is “no sound”.

In the case where the sound time is set to “not stopping
automatically”, the sound may be stopped when the apparatus
state is changed to another state by the worker. The relation-
ships stored in the relationship storage device 408 are not
limited to the present examples and may contain other data.
For example, the operation states of the signal towers may be
added.

Hereinafter, the states of the apparatus received by the state
receiving unit 402 of the sound control program 40 will be
described in detail.

The apparatus states include an apparatus mode indicating
a mode of state under which the substrate processing appara-
tus 100 and the like operate, a carrier conveyance indicating a
mode of conveyance of the carrier in the substrate processing
steps, and host communication indicating a state of data trans-
mission and reception with the host computer 302. Hereinaf-
ter, each of states of the apparatus mode, the carrier convey-
ance, and the host communication will be described.
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The apparatus mode state include reset, waiting for start,
run, end, idle, hold, ready, PM waiting for start, step buzzer
and alarm being generated.

“Reset” means that the apparatus has stopped in a safe
state. In the case where apparatus maintenance is performed
by human intervention, it is necessary that the apparatus is
stopped in the safe state. “Waiting for start” means that in a
case of ultimately confirming setting contents or the like
before executing a job, or in a case of requiring human inter-
vention when deciding an execution timing, preparation for
job execution has been made and start instruction is awaited.

“Run” means that the job has been executed. “End” means
that a recipe in a processing apparatus has been terminated.
Furnace maintenance is performed after executing the recipe
in the processing apparatus in some cases. “Idle” means that
the processing furnace is in the stand-by state. When the
processing furnace is in the stand-by state, it is possible to
perform processing that is to be performed by the furnace
alone. “Hold” means a temporary halt state. Job execution or
recipe execution is temporarily stopped, and the factor for the
temporary stop should be eliminated by human intervention.
“Ready” means that the apparatus is in the stand-by state.
Since it is possible to execute a next job when the substrate
processing apparatus 100 and the material conveying appa-
ratus are at the stand-by state, human intervention is required
for job generation, carrier preparation, and the like.

“PM waiting for start” means a state of waiting for a start of
a recipe the substrate processing apparatus 100 alone. In the
case where the recipe is executed by the substrate processing
apparatus 100 alone, human intervention is required for con-
sidering an apparatus state and an execution timing before
execution. “Step buzzer” means that the processing desig-
nated by the recipe has been executed. It is necessary to
confirm a progress of the recipe or human intervention is
required in a main part of the recipe in some cases. “Alarm
being generated” means that abnormality has occurred in the
apparatus. In the case where abnormality occurs in the appa-
ratus, human intervention is required.

The state of the carrier conveyance include carrier being
conveyed, carrier being carried out, carrier to be carried in
being delivered, carrier to be carried out being delivered,
carrier to be withdrawn, finished carrier, carrier for process-
ing, free space in buffer [production], free space in buffer
[monitor], free space in buffer [monitor-2], free space in
buffer [return monitor], free space in buffer [return monitor-
2], load port [automatic], and load port [manual].

“Carrier being carried in” means a period until termination
of conveyance of all the designated carriers. When the plural
carriers are carried into an internal buffer, the carriers are set
one by one by on the load port by human intervention. “Car-
rier being carried out” means a period until all the supported
carriers are carried out. When plural carriers are carried out
from an internal buffer, the carriers are taken out one by one
from a load port by human intervention.

“Carrier to be carried in being delivered” means that the
load port is being opened/closed. In the case where a carrier is
carried into an internal butfer, the load port open/close opera-
tion is performed by human intervention. “Carrier to be car-
ried out being delivered” means that the load port open/close
operation is being performed. When a carrier is carried out
from an internal buffer, the load port open/close operation is
performed by human intervention. “Carrier to be withdrawn”
means that a carrier is in a state of being in the load port after
being carried out. It is necessary that the carrier is carried out
from the apparatus and taken out from the load port by human
intervention.
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“Finished carrier” means that there is a processed carrier
staying in an internal buffer. When the carrier from which the
processed wafers are collected stays in the internal buffer, it is
necessary to carry out the carrier by human intervention.
“Carrier waiting for processing” means that an unprocessed
carrier stays in an internal buffer. In the case where the
unprocessed carrier stays in the apparatus, it is necessary to
perform processing on wafers inside the carrier by human
intervention.

“Free space in buffer [production]|” means that there is a
free space in an internal buffer of a carrier for production. In
the case where there is a free space in the internal buffer of the
carrier for production in the apparatus, preparation for the
next processing is made by carrying in a carrier for produc-
tion. “Free space in buffer [monitor]” means that there is a
free space in an internal buffer of a carrier for monitor. In the
case where there is a free space in the internal buffer of the
carrier for monitor in the apparatus, preparation for the next
processing is made by carrying in a carrier for monitor. “Free
space in buffer [monitor-2]” means that there is a free space in
an internal buffer of a carrier for monitor-2. In the case where
there is a free space in the internal buffer of the carrier for
monitor-2 in the apparatus, preparation for the next process-
ing is made by carrying in a carrier for monitor-2.

“Free space in buffer [return monitor|” means that there is
afree space in an internal buffer of a carrier for return monitor.
In the case where there is a free space in the internal buffer of
the carrier for return monitor in the apparatus, preparation for
the next processing is made by carrying in a carrier for return
monitor. “Free space in buffer [return monitor-2]” means that
there is a free space in an internal buffer of a carrier for return
monitor-2. In the case where there is a free space in the
internal buffer of the carrier for return monitor-2 in the appa-
ratus, preparation for the next processing is made by carrying
in a carrier for return monitor-2.

“Load port [automatic]” means that the load port is under
automatic control. In the case where the load port is set to an
automatic control mode, it is informed that human interven-
tion is unnecessary. “Load port [manual]” means that the load
port is under manual control. In the case where the load port
is set to a manual control mode, it is informed that human
intervention is required in the following carrier carrying
in/out.

The host communication states include online [remote],
online [local], and offline.

“Online [remote]” means that [remote mode] is designated
at the host, and the apparatus state is being reported. Com-
munication with the host computer 302 is performed, and it is
informed that the report to the host computer 302 has been
done. “Online [local]” means that [local mode] is designated
at the host, and the apparatus state is being reported. Com-
munication with the host computer 302 is performed, and it is
informed that the report to the host computer 302 has been
done. “Offline” means that no communication is made with
the host computer 302. It is informed that communication
with the host computer 302 is not performed.

FIG. 14 is a flowchart showing an overall operation (S10)
of the substrate processing apparatus 100 according to the
embodiment of this invention.

In the substrate processing apparatus 100, the substrate
processing control unit 400 of the sound control program 40
operating on the signal control device 320 performs the con-
trol. As shown in FIG. 14, in Step 100 (S100), the state
receiving unit 402 judges whether or not reports of states of
the apparatuses such as the substrate processing apparatus
100 and the material conveying apparatus have been received
from the apparatuses. The sound control program 40 proceeds
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to the processing of S102 when the apparatus state reports
have been received. If not, the process returns to the process-
ing of S100. For example, the state receiving unit 402 receives
a report informing that a state of the apparatus is “ready” in
the case where the substrate processing apparatus 100 is in a
ready state, a report informing that a state of the apparatus is
“run” in the case where a job is executed, and a report inform-
ing that a state of the apparatus is “end” in the case where the
recipe in the substrate processing apparatus 100 has been
finished.

In Step 102 (S102), the sound control unit 404 refers to the
relationship stored in the relationship storage unit 408 to
confirm the mode of sound of the buzzer 310 corresponding to
the state of the apparatus received by the state receiving unit
402.

In Step 104 (S104), the sound control unit 404 causes the
buzzer 310 to sound with the sound mode corresponding to
the received state of the apparatus. For example, in the case
where the received apparatus state report is that “apparatus
mode is in ready state”, the buzzer 310 sounds the buzzer type
of'the continuous sound-3 for thirty seconds under the control
of the sound control unit 404. Also, for example, when the
received apparatus state report is “apparatus mode is in run
state”, the buzzer 310 sounds the buzzer type of continuous
sound-4 for 30 seconds under the control of the sound control
unit 404.

In Step 106 (S106), the substrate processing control unit
400 judges whether or not the substrate processing has been
completed. The sound control program 40 terminates the
processing in the case where the substrate processing has
been completed. If not, the process returns to the processing
0fS100. In this embodiment, in the case where an error occurs
when the apparatus state is “run”, it is possible to make sound
in accordance with the setting for occurrence of error.

This invention is applicable not only to semiconductor
production apparatuses as the substrate processing appara-
tuses but also to apparatuses such as LCD apparatuses for
processing on glass substrates. The film formation processing
include processings such as CVD, PVD, processings for
forming oxide film and nitride film, and processings for form-
ing film containing metal.

INDUSTRIAL APPLICABILITY

This invention is usable for a substrate processing appara-
tus that is required to reliably inform about a running state
thereof in substrate processing apparatuses for processing
substrates of semiconductor devices and the like.
The invention claimed is:
1. A substrate processing apparatus comprising a signal
indicator for indicating a running state, comprising:
a plurality of signal indicators operating under any one of
a plurality of operation conditions, and

a display unit for displaying the operation conditions of the
signal indicators, the operation conditions being set
independently in advance of being displayed, wherein

the display unit displays whole operation causes which
corresponds to the signal indicators and displays with a
different color the operation cause which corresponds to
the operation of the signal indicator among the whole
operation causes.

2. The substrate processing apparatus according to claim 1,
wherein the display unit comprises a setting screen for setting
priority to the operation conditions, and the signal indicators
operate in accordance with the priority order.

3. The substrate processing apparatus according to claim 1,
wherein the signal indicators operate under instructions from
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the host computer, and the display unit displays presence or
absence of the instructions from the host computer with dif-
ferent colors.

4. The substrate processing apparatus according to claim 3,
wherein the setting screen is set by independently inputting a
logical formula and brackets in one frame.

5. The substrate processing apparatus according to claim 4,
comprising a signal tower and a buzzer as the signal indica-
tors, wherein sound of the buzzer is recognized depending on
a lighting state of the signal tower.

6. The substrate processing apparatus according to claim 3,
comprising a signal tower and a buzzer as the signal indica-
tors, wherein sound of the buzzer is recognized depending on
a lighting state of the signal tower.

7. The substrate processing apparatus according to claim 2,
comprising a signal tower and a buzzer as the signal indica-
tors, wherein sound of the buzzer is recognized depending on
a lighting state of the signal tower.

8. The substrate processing apparatus according to claim 1,
comprising a signal tower and a buzzer as the signal indica-
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tors, wherein sound of the buzzer is recognized depending on
a lighting state of the signal tower.

9. A substrate processing apparatus comprising a signal
tower and a buzzer as a plurality of signal indicators for
indicating a running state, comprising:

a display unit displaying operation conditions that are set
independently and in advance corresponding to the sig-
nal tower and the buzzer, wherein

the display unit sets sound of the buzzer as the operation
condition of the signal tower.

10. A substrate processing system comprising a substrate
processing apparatus comprising a plurality of signal indica-
tors indicating a running state and a host computer connected
to the substrate processing apparatus via a communication
line, wherein

the display unit displays, in the case where the signal
indicators operate under instructions from the host com-
puter, all of operation causes of the signal indicators and
displays the instructions from the host computer with a
different color.
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