
Patent File History 
7,808,396

Page 1

ASM Ex. 1002 
IPR Petition - USP 7,808,396



Page 2

-I 

i 
II 

,-:_ .J' 

FORM PT0-1390 
(REV. 01-2003) 

US DEPARTMENT OF COMMERCE PATENT & TRADEMARK OFFICE ATTORNEY'S DOCKET NUMBER 
135851 

TRANSMITTAL LETTER TO THE UNITED STATES U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 

CONCERNING A FILING UNDER 35 U.S.C. 371 ..., '"7 U 7 
DESIGNATED/ELECTED OFFICE (DO/EO/US) Ne .s,~~,~lff~ ' 

t-------------'-------.---------------1--
INTERNATIONAL APPLICATION NO. 
PCT/JP2006/319014 

INTERNATIONAL FILING DATE 
September 26, 2006 

PRIORITY DATE CLAIMED 
September 26, 2005 

TITLE OF INVENTION 
SUBSTRATE PROCESSING APPARATUS 

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

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

1. [8l This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

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

3. D 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. 

4. D The US has been elected (Article 31). 

5. [8l A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

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

b. D has been communicated by the International Bureau. 

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

6. [8l An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)) 

a. t8l is attached hereto. 

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

c. D The International Application was filed in English. 

7. D Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. D are attached hereto (required only if not communicated by the International Bureau). 

b. ~ D have been communicated by the International Bureau. 

c. D have not been made; however, the time limit for making such amendments has NOT expired. 

d. D have not been made and will not be made. 

8. D An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

9. D An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

10. D 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. [8l 

12. • 
13. cg) 

14. cg) 

15. • 
16. • 
17. • 
18. • 
19. • 
20. [8l 

page 1 of 2 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A preliminary amendment. 

An Application Data Sheet under 37 CFR 1. 76. 

A substitute specification. 

A power of attorney and/or change of address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 - 1.825. 

A second copy of the published international application under 35 U.S.C. 154(d)(4). 

A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 

Other items or information: A copy of the International Search Report is attached to the Information Disclosure Statement. 

• 



Page 3

' 

. , 

''"'~ 

IAP05Rec'd PCT 2 7 FEB 20081 
U.S. APPLICATI 

•. 
(i i;~fUFCJ·~ I INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER 

New U.S. P PCT/JP2006/319014 135851 
21. [g) The ollowing fees are submitted: CALCULATIONS PTO USE ONLY 

BASIC NATIONAL FEE (37 CFR 1.492(a)): ......................................................... $ 310.00 $310.00 
SEARCH FEE (37 CFR 1.492(b)(1)-(3)): $410.00 

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 
national phase ....................................................................................................... $ 0.00 

International search fee (37 CFR 1.445(a)(2)) paid to USPTO as ISA ................... $ 100.00 

International search report provided to USPTO no later than the time at which 
the search fee is paid ............................................................................................ $ 410.00 

All situations not provided for above ...................................................................... $ 510.00 
EXAMINATION FEE (37 CFR 1.492(c){1)-(2)): $210.00 

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 
national phase ....................................................................................................... $ 0.00 

All situations not provided for above ...................................................................... $ 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 I 0+50 = tO X 260= $0 
Total pages 42 - 100 = 
tround up to next integer 

CLAIMS NUMBER FILED NUMBER EXTRA RATE $ 
TOTAL CLAIMS 10- 20 = 0 X 50.00 = $0 
INDEPENDENT CLAIMS 3- 3 = 0 X 210.00 = $0 
MULTIPLE DEPENDENT CLAIM(S)(if applicable) + 370.00 = $ 

TOTAL OF ABOVE CALCULATIONS= $930.00 

• Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above are $ 
reduced by ½ . -

SUBTOTAL= $930.00 
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 = $930.00 
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= $930.00 

Amount to be 
refunded: $ 
charged: $ 

a. [gJ Check No. 202961 in the amount of $930.00 to cover the above fees is enclosed. 
b. • Please charge my Deposit Account No. __ in the amount of $ __ to cover the above fees. 
C. [gJ 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. • 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, When, an app,op,;ate time Omit unde, 37 CFR 1.495 has not been met, c~ 1 .137(a) o, (b)) 
· must be filed and granted to restore the application to pending status. 

SEND All CORRESPONDENCE TO: 
OLIFF & BERRIDGE, PLC 1 
Customer Number: 25944 

NAME, Ja~ Dltt'f 
REGISTRATIO UMBER: 27,075 

Date February 27 2008 NAME: Jess . Collier 
REGISTRA'I O NUMBER: 53,839 

l 
FORM PT0-1390 (REV 01-2003) page 2 ol 2 



Page 4

ii/991093 

De~1lt!l~~dPCJ/PTO 27 Ft.8 2008 
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 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 conventional buzzers, there is a demand 

for enhancement of buzzer function since the operation 

conditions of the signal indicator have become complicated. 

1 



Page 5

[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 processing apparatuses on 

real-time basis. 

[0004] 

In the operation conditions for operating the signal 

indicator, it is 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 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. 

[0006] 

An object of this invention is to provide a substrate 

processing apparatus that solves the above-described problem 

2 
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and is capable of displaying under which one/ones of a plurality 

of operation conditions a signal indicator operates. 

Means for Solving the Problem 

[0007] 

This invention is 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] 

3 
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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 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 processing 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 informihg 

a running state of the substrate processing apparatus without 

fail. 

Brief Description of the Drawings 

4 
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[0016) 

[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 

pro9essing 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 the 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) A diagram showing a table indicating one example 

of running state of the substrate processing apparatus which 

5 
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is an operation condition of the signal indicator of the 

substrate processing apparatus according to the embodiment of 

this invention. 

[Fig. 8 J 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 

processing 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 

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] 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 program. 

[Fig. 14] A flowchart showing ari overall operation (S10) 

of · the substrate processing apparatus according to the 

embodiment of this invention. 

6 
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Description of Reference Numerals and Signs 

[0017) 

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 

llla: 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 

118b: pod conveying mechanism 

119: sub-housing 

119a: sub-housing front wall 

120: wafer carrying in/out opening 

121: pod opener 

122: placing table 

7 
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123: cap attaching/detaching mechanism 

124: transfer chamber 

125: wafer transfer mechanism 

125a: wafer transfer device 

125b: wafer transfer device 

125c: 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 

elevator 

300: substrate processing system 

302: host computer 

304: communication line 

306: signal indicator 

308: signal tower 

310: buzzer 

312: UI device 

314: display unit 

316: first monitor screen 

8 
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318: first input screen 

320: signal control device 

322: CPU 

·32 4 : memory 

326: operation condition 

330: access management unit 

332: control unit 

334: signal I/0 unit 

340: 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 

9 
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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 

[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 semiconductor devices (IC) 

by way of example. In the following description, a case of 

using a vertical apparatus (hereinafter simply ref erred 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 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 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 llla 

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 llla 

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 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 



Page 15

105 has a structure for storing a plurality of pods 110. That 

is, 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) 11 7 supported radially to the 

columnar support 116 at respective positions of upper, middle 

and lower stage, and the plurality of racks 11 7 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} 

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 with placing 

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 transfer device 

elevator 125b is disposed between a right end of the 

13 
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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 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 processing 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 

the boat 21 7 ·is disposed between a right end part of the pressure 

resistant housing 111 and a right end part of the stand-by unit 

126 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 

115 and has a structure of vertically supporting the boat 217 

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

202. 

14 
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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 clean unit 134 formed 

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 deliver_ed 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. 

[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 200 to the boat 217 returns to the pod 

110 to load next wafers 110 to the boat 217. · 

[ 002 8] 

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 J 

When a predetermined number of wafers 200 is loaded on 

the boat 217, the lower end of the processing furnace 202 that 

17 
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has been closed by the furnace shutter 147 is opened by the 

furnace shutter 14 7. Subsequently, the boat 21 7 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 plurality 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. 

[0032] 

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 value. 

[0034] 

A user interface device (UI device) 312 is provided 

integrally w1.th the substrate processing apparatus 100 or via 

a network. The UI device 312 has a panel (display unit 314) 

19 
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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 later 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 
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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 ho_st 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 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 UI 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. 

[0039] 

The access management unit 330 manages user 

authentication (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 code) 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 tne display screen of the UI device 

312 and updates the display screen at a predetermined interval. 

[0041] 

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/0 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 

from 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 management 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 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 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/0 

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 qperation 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 (part) 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: R.ESET" or apparatus: "waiting for start") by using 

a logical formula (or logical theoretical formula such as AND 

and OR) . 

[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 first 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 signal 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 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 sections 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 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 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). 

[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 a plurality of second device state input sections 352 having 

a function same as that of the lighting condition input sections 

34 4 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 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 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 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 ( (B and 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 lighting 

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 operation 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 on 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. In the lighting 

state display sections 358, the lighting conditions set by 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 

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 
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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 where 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 

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 conditions (in the case where 

plural blinking conditions are set), it is displayed which ones 

of the blinking conditions 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 

yellow 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 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/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 

(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 
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computer 302, plural light sources (colors) may be operated 

(lit, blinked, etc.) at once without limitation to the 

operation of one light source. 

[0069] 

[Buzzer] 

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 and 

the operation state display method will be omitted. 

[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 buzzers 310. 

[0071] 

A plurality of (for example, three) tone distinction 

input sections 366 are displayed on the second input screen 

364. In each of the tone distin~tion 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 understand 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) of the 

buzzers 310 set in the second 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 3 68 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/absence display section 378 

indicating a current sound 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 "l" 

may be sounded. 

[0075] 

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. 

[0076] 

As described in the foregoing, by displaying the 

operation c6nditions 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 it possible 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 t--he 

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 monitor screen 316 of the display unit 314 and the 

operation conditions (lighting or blinking) of the signal 
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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 monitor 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 3 0 8 { 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, thereby making 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. 

( 007 9] 

Further, by providing a plurality of buzzers different 

in tone in addition to the error reporting buzzer (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 receiving unit 

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 th~ 

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, 

performs data 

the substrate processing control unit 400 

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 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 
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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 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. 

[0085] 

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 rel9-tionship 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 is changed to another state by the worker. The 

relationships 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. 

[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 a mode of state under which the substrate processing 
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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~ion 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 for 

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 state 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 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 

apparatus, human intervention is required. 

[0094] 

The state of the carrier conveyance include carrier 
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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 processing, 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]. 

[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 from an 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 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. 

[0098] 

"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 buff er 

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 rnoni tor. 

47 



Page 51

"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 processing is made by carrying in a carrier for 

monitor-2. 

[0099] 

"Free space in buff er [ 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 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 moni tor-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 is informed that human 

intervention is unnecessary. "Load port [manual]" 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], 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. "Of fline" 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 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 32 0 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 "readyn 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. 

[0104] 

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 
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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. 

[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. In this embodiment, in the 9ase 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 in 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 i~dicator. 

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 is selected to be 

prioritized. 

6. The substrate processing apparatus according to claim 

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 running 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 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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FIG.3 
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FIG.4 
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FIG.5 
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FIG.6 
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FIG.8 
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FIG.10 
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FIG.13 
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,,.._~tlt~ti1125a=a:-:1f-~~it6t;:.~(7)17.::i:.,,.-.~tlt~til.::c.v-'"'-?1 (£~~tlc:~tit:1f

~~ffl) 125bl:--C-ffl.6x~n --Cv. '00 ~ 1 f;:_ffi;5:tl¥],::.,F~tl, --Cl.t '0J:5 ';:_17 .:c.,,.-.~tlt~ 

tit.:c.v---<-?7125b&:tffiftJ±m~l 1 I;.t"{JUJ~$~-lJ-7'm~l 19(7)f$tlt*l24iWh°ffi \ 

~;.t"ii/Af$~0)rFii ,::.~tit~n --ci.., '00 ::.n6, 17::c.,,.-.f$tlt~tit.::c.v"'"'-7" 12sb:roJ::u: 

17 .::i:.,,.-.~tlt~fitl 25aO)i!l!mi:JJfFi;:J::'J ... 17::c.,,.-.~tlt~fitl 25aO)o/ ~-~ (£~* 

ffl-{2ti:) 125c.fr-7::c.,,.-.2OO0)tlttit$~L---C, ~-J--(£t&*ffl.ll-) 21 n;:.ML---C7.::c.,,.-.2 

oo=a:-~~ ('T-r-:.?:1/:~t) :roJ::VJm~ C-r-17-.'r-r-:.?::,,,,-f) -t-6J::5,;:.m.6x~n --ci.., ,-5 

0 

[0023] ~tlc:*124(7){&{Jllj~~~;:f:t, ~-J--217=a:-J&~l, --C1~ffi~it01~~$1_26tJ~m,6x 

~.n, --Clt '0o ~ffi$1260) J::jy,;:_f:t, 9l1:@;Jfi2O2il;~ft6n --Cl.t '\60 9l1:@;Jfi2O2(7) 

rtiiffi$E:t, :Jfi t=11/fo/7'° (j:p r=i lffl Mffiffl) 14 7f;:_J:'JlfflM~n0J:5f;:.Wf)Jx~h, --Cl.t ,-5 
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[0024] ~ 1 tc:m:a:1¥-J tC7F~tL -Cv ,-:sJ:5 f;:, ffiffJ±~f$:111::ti-OUJ~$c:-lf-:;t'~f$:1190)~~ 

[0025] 

[0026] 

{f!H26::fjtrfm$c:O)r"'i tCf'i~-r-21 7~*~~-tt"Qf;::.bi)0)7j{-}--.:c.v..--.:::-7 (£:t.&f*~ 

Jl-*~~~,n 115;6~~nf~tl, -Cit 'Qo ~-r,.:c.v..--.:::-71150)*~-g-i;:if~~:h,f;:_if 

~ Jl-c:L, -C0)7-Al 28tCf'i~{;$:c:L, -CO)-S,,,-;v~-zo/7"219;o'l7j(IJZ(;:_t15;t f-HtGn 

-Cto~, -s,,,-,v~-'f'o/7°219f'i~-r-217~~@ltC.:s[~l,, :V&~Xi52020)rttlffi$~M 

~~filglc(J:'?t;:_ffij.fit~tl, -Cit ':Sa 

~-r-21 n:t~~*O)f%~$:f.t~-Om.:t -cto~, ~~Jx Cf?tl.:tt;f, so'"'"'12st5c~l3t) 

(TY? .:c.r,200~-t"O) t:p ,t,~tifil ;t -C~if[jj"[P] {;:~~IJ~itt;::ikff~--C-, -t"tL-F:h,7.k}lZt;: 1% 

~T-:SJ:'5 tCffij.fix:~:h, -Cv 'Qo 

~ 1,c:m~1¥:J tCffe~:h, -ci., '-:SJ:5 f;:~~~1240)? .:c./,~~itfi:.:c. v..--.:::-7125b 

-OUJ to J:V*-J--.::c. v..--.:::-7115-0UJ c:BtM-OUJ--C-db-3ic: fJllhi/m$ tC f'i, &~11::; L-t;::.~lffl'.YJ. 

't>L,<f:t)ffis-ttff7.--C-db-3:7!J-:..,,.::c.7133:a:,~ii-t--:sJ:5~*i77::,,,t3J:V~,m7,., 

Jv?"--C-~.o.x:~:h,f;:_:7!)-::,,,.::r...::::.o/ r-134il~~oo:~:h, -C:to~, i).::c./,~~~it125ac::7Y 

-::,,, .::r...::::.o/ t-134c:O) r"', ,c,:r, ~/J'f:tl,t,(i., ,;o~, ? :::r../,0) f1j ~:nfPJ O)fftti:~~.,g-~-tt 

:S £:t.&~.,g-~-fi: c: L--c 0) / o/T.,g-b-tt~ tif 13 5 ;o'l~fil~ :h, -Cv ,;so 

:7!)-::,,,.::r...::::.o/ r-134ZPG~'e," tfj~:h,f;:_:7!)-::,,,.:c. 7133,:t, /o/7.,g-b-tt-~nf 135:to 

J:rJ1).::c./,~~~tifl25a, ~;jj!$126fCdb6~-l--217tC:tTIEJffi~:h,tdf fe:, ~JJ"L, 

f,(v ,7~ :7H;:J:1J!J&i., ,~ ~:h, -c, ~f;$:1110)51--$,c~/:'.YJ.i1Vc(~:h,6tr-, b L-< f±:7!J-Y 

.::z...::::.o/ r-1340)!J&t., ,~7j.{Jltl--C-lVJ-:S-?XfJUJ ( ~,M;fJlq) f;: *--C-ffiffl~:h,, ~rJ:7!)-::,,,.::r...::::. 

o/ r- 134fCJ:--? -C, ~-~l 24P'] f;:~~ tfj~:h,6J:? t;:ffijJ5x:~tl, -Cv 'Q0 

?XtC, *35~0)£;tli:V&~~~l000>ifJ{'Pt;:-'Jv'-CIDlOOT60 

~ ltoJ:rJ~21Cffe~:h, -Cv ,;sJ:'.:Hc, ~o/P'l lQi)'lo-1-=-~o/r-l 14fC~iM;~t16c:, ~ 

o/ FtJiR.7'.DIJlttfj P 112::a~7o::,,,}---s,,,-'ro/?7113fCJ:--? -Cijltoj(~:h,, o-F~-t-1140) J: 

0> ~ o/ F 11 o f'i~ o/ FDlllt*~Ill 118 f ;:J:--? -c~ f;$: 1110) 17'1 tf~ .,.._,_~ o/ FDlllt..i\~ ttl P 112 

n~Gfll&..i\~h-3o 

Dlllt..i\~ntuR'o/ J-t11 Of'i@J~:a:lj{o/ Fffll] 1050)m~6htdJllI:t.& 11 7.,.._,_~o/ F~*~ 

nil 18{;:J:--?-C § I/Jl¥Jf;:DlJlt*~h -C§Htt!l6t1, -~1¥Jf;:_f%tf6htd~, ffl/];tlil 1 7 
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iJ:.G-h"O)~o/F;t--7"-:t-I2HcM*~tL--C§l:ttill~.n, -~l~t~Hc*~~:h,t;:::f&, ffll] 

&11 7i,:.i::,-jjO)~o/F;t--7"-:t-121 icM*~tL --c•u1t:n 22icf$-~:h,67):., bL 

< tiOO:~~o/F;t--7"-:t-121 ,cMi!~tL -c•ui"Ei'122,cf$.~tL6o .:::_O)~, ~o/p·;t

-7"-J-1210)7.::i:._,."~AMl:i:1 o 120ti~-\7o/7"fl./m.~1'l123tCJ:0--CMC6tL--C:to 

'?, ~-~124tCl'i:7!J-:.,,.::c.7133;o~tfrEim~:h, 7E~~:h,-Cv'6o f?tlxJ:f, ~-~1 

24fcf:t:7!)-:.,,.::i:.7133~L, -C~*jj.A;o~1crililii""6.:::.~icJ:'J, ~*tA'lOC;o~20ppm.l;,t 

r ~ .. ~~111 O)P'.1$ (:k~~lffi~) O)~*iJlOCJ:IJt:ifilt,:.~c frt<~J.E~:h --ci., '60 

[0027] .ui"Ei'l 22ic•fii~:h,t;::~o/ P'l lOf'i-tO)!ffl 1:::J-OltlMmi:miJ~-if-7''~~1190):iEim~l 

19atc:toit67:r:./"~AMte 1:::J l 200)[ffi l:::J ~JllNIHC¥f!Lt-Ht6tL6cctfc, -tO)~ 

-\7o/7"7J~~-\7o/7Jf filt~~l 23{CJ:--:,--CJ& "J7}~:h,, 17 ::t:./'\ /:r1 L,]\.:h, l:::J ~fffl~~:h,60 

~o/ }-ti lOii~~o/rt;t--7"-t-121 tCJ:--:,-Cfffl~~;h,6~, 7 ::t:..?,200t'i~o/Fl 1 OiP6 

7::c._,.,~-~fi:125aO)o/-1---!fl 25dCJ:--:, -Ci)::t:./, /:tl L,]\.;h, l:::J ~imC --Ct:°o/:77o/ 

7"~tL, ~~L,tctv'/o/-r~b-l±'~uil35fc--C7::c./"~~~L,t;::~, ~-~1240)~ 

:niciV.)6f-f~NIH26_,,.__M.A~tL ... 7f.'-l--21 7f;:~:iji (-r-\7-:?:.,,-7•') ~:h6o 7f.'-l--21 

7 f;:7 ::t:./,200~~~tillLt;: 7::c.,1,~t,t~fi:l25afi~::,,Fl lmcm"J, t,(0)17 ::t:./,l 

1O~7f.'-J--2171C~±~T60 

[0028] ,:.0)-jj (_J:.g\t~t;:fj:"""f f&) O)~o/F;t--7"-t-121 fc:to~t617 ::t:./,f$tlt~~l25fC 

J:67 ::t:./,0)7f.'-J--21 7-..0)~:l:.Jif"P*cp ,c, ftl!jj (Tf&~k&:tJ:.f&) O)~::,,p·;t:.-7" 

Tl 21 tZJ:t§J~:i:t~o/ Fffll}l 05iP6}3!JO)~o/P'l 10il~~o/P'M*~uil 181;:J:--:,--C:IJ1B: 

*~tL -C~t,t~;h,, ~::.rF:?.t-7"-t"l 21 fcJ:6~o/P'l 100)!ffl~f'F*iJ~!P]~j1g:ff~;h, 

60 

[0029J -=r-6'JffiJE~tLt;::t(~0)7::c.,,"2ooi)~7f.'-J---217fc~jj;~;n,6c, n5J:::J"S/-\7::.r:7'141 

ICJ:0--CMCb;h, --Cv't;:~~1;Fi2020)rrtlM$ii~ ... n5l:::J1/-\7o/?1141icJ:--:,--C, fffl~~ 

tL6o ~\,, ,--c, 7.::c.r,2oo~~*~L,f;::7f.'-l--217':t"S/-;v~-y::,,7°219il~7f.'-}--::c.v 

~-?1115ICJ:0 --C J:.:¥1-~tL6.:::.~t;:J:IJ, tl!Jln5202P'J.r--..:IJ1B:]\. (o-7'1:.---:7") ~:h --C 

[0030] 0-7---{/':7''~1:t, ~~jJ:i2O2fC--C?::t:./'\2OOfCf:f:~0)~~7J~~Mff;~;h6o 

~~~t'i, ~~Lfcllt '/o/-r~b-l±'~ui135-e0)7::c./,O)~~I.f£~~~, ~J:. 

( 
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Jltt 0) i2! 0)-=f-JI~ ~, ? I/" 200 :Jo J: ut7f-' o/ P' 110 ti~ f:;$:0) 7"1--~ --tL l±i ~ hoo 

[0031] t5z,.::, J::.~L-t;:£f.lx?L!a~~uil 00:a::-fflv \f;:£flx~~1/AT .b.3000)-{:9tl:a:-~3,.:: 

£---::51t ,-c~ijtj Too 

~3{.::7FT J:?i.::, £ti~~1/.AT A300f'i, *..'.Ar-=r✓t:
0

.1-:7302& V J::.~L-t;: 

i<i~(7)£f)x~~~ffi:lO0:a:-~TOo i<i~(7)£f)R~~~ffi:100}k V*A}--=11/C::0 

.=i.. -

:7302fJ:{:9tl.::tt£LANf~t:'O)if§ff§@J~304~1t-L, -C~m~h, *A l--=r1/t:° .=i.. -:7302 

;ij:,,GO)ffi7F (l±ihff§ %) ;o~-t:"h-fh0)£f)x~~~nt1om.::ML--C*ff§ (/±ijJ) ~ho 

J:5 t.::f~--::i -Cit 'oo 

[0032] £f.lx~~~Nt1orn:t, 1/'.7''-j-;v*7l'ffi~306:a:-::ff-toa Jl--t$:1¥Jl.::f:t, :::.,,,'.7'°-r1v* 

( 7Fffi~306C'.L--c, -Wtl.::tt'£ff§%:tT (:::.,,,1/'-t-iv:7?-308) & Oif l±ih~ffi: (7-tf-31 

o) :a:-fim.::t, =.h,G0):::.,,,'.7'"-r iv:7?-308& V7"-tf-310;o~tbf'FTo-:.c,.::J: ~, £t.IR 

~~~tftl 00(7.)~jb~~:a:-7"!--$ t.::71'-t J:5 (.::t~--::i -Cit 'oa 

( 

[0033] :/'.7''--J-Jv?1?-308''i, LED~ffi:f~~;o~fl~~ ( -Wtl.::t,-£4~) l.::ff~~:h,f;:7t7JJR:a:-

[0034] 

;;ffL,, -t"n-t:h,0)7t7J)Rt,~-t"tL;e':h,At~-:::>t;:@ ( -Wtl.::tf-£~-~-Jilt-Wt~c') ~967CT0 

J:5 l.::t~--::i -Cit 'oo ~t;:, -t"tL-t.h0)7tiJ»: ( @) tt, -t:"tL-tnffiJ31H.::ibf'F C~:tT, ,~~, 

m:tr~), ti L-< rt, -t"n.:C:n,0)1ttJ»: c @) ti~m:~ (7--s?) L-tibf'F c -wu.::t,-£::£:@t>~,~ 

~t~c .. ) T oJ:5 l.::t~-:::> -Cv '-oa 

7'-if-310J-±, -wuxJ-£ill!~if, ~mif, ifrf:toJ:tJ;,(07--{t~c .. O)if~~mJJ:'.O)if 

J.±v~1v~~lib-to (ibf'FTo) .=_C'.;o~~~oJ:5l.::t~--::itv 'oo 

~t;:, =.:n,G:::.,,,1l-J-Jv'.'.5117-308& 07-if-310f'i, ibf'p~~ (-Wtl.:zJ-£,~:tT, -~~, 

~!1/iibt~c .. O)~~) ~l±ihfiticL--c~m~:n,t;:FJrJEO)~oo:,.::l±ih-ro-:.c:t>~~~oJ:5 

l.::l~--::i -Cit '-oo 

.::z..--tf-11/7'-7i..{A~ti= (UI~ffi:) 312f'i, JHi~~~ffi:l00c-f:;$:f.::, JV'i 

*:;,,l--?-'.7~1t-L--C~~tGtL -Cit \oa -:.O)UI~tfi312,:t, -Wtl.::tt'£~~*71'0)r{*;v 

$ (*~~314) ~::ffL-, .=_(7)*71'~314l.::~~00Tim ( -Wtl.::tf'£1&JZe:Toffil O):r::-==-:7 

@mi 316, ffi2(7):r::-==-:700Imi37 4) & V~f'F@mi ( -Wtl.::tf'£1&~Toffil (7) Ah@mi3 

18, ffi20) Ah@mi364) il~*~~:h,6J:5f.::tct--::i-Clt 'oo ~~@mi f'i, :/'.7''-J-;v~ 

~ffi~3067)~ibf'F-toihf'F~ftJ::toJ:V:::.,,,7''-t-1v*~ffi~306:o~ibf'F~ftJ:~fr£1t;:.L-
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-Cit \0.::.c~5r-Tlb{'F~~ (,~~T, -~~, ~lib~) ~~7J"'G, "J=.tc, ~{'FiifilffiH;:f'i, 1/ 

-!f-r 1v~7I-~~305 iJ~tu1'F--t -o&t.t< cl)----::>0)11.Jf'F~ftt=tJ~A:iJ <~~) -rs~ 0.J: 5 

;;:_f,t-:, -Cit \0
0 

[0035] *fc, £1.&:?.!1~~00:IOOP'J i.:.f'i1/~-T ;vf!i!Jm~ut320iJ~~ftGtt,, .::_(/)1/~--r ;1, 

fff!Jm~fi':320{.:.f'i, J:.~L-fc*Al--:::z✓t:0.::z.-7'302, 1/-!/'7 Jv~7J°'~~306& utUI 

~ti':3 I 2iJ~ffl~@J~&;6 i., \fiiffifj§ @J~~:fr L---c~~~tt, --C:t3tJ, ~1/:1-·-r 1vffi1J~~ 

ti':320f'i, 1/:7'-r Jv~5f--a~306& rJUI~ti':3121.tc:'~ffilHJEIJT-oJ.:5 ~.:.f.t0--Cv \,o 

a 

[0036] ~4,.:.1/:::7··-r 1vffi!J~~ti':320~r:p 'L'cL-tc.,,"-F'7.:r. 71'A:JiX:il~5f-~h -Cit \60 

~4i.:.?J-T J.:5 l;:, 1/:7'-r JJ.,,ffi!J~~ti':320f:t, CPU322& ut;i-t--=E-!)324f.tc:'~-a .7j.. ( 

, .::. 0) 1/ :7· -r 1vffi1J ~~ti: 3 2 o ~.:. fi, -W~ ;t ff~~ T 01/ :7· T 11,ffi!J~ 7" o '.7" 7 A 5 ii~ ~'r. ffi 

(~~) ~ti, --Clt\00 .::_0)1/:::7"-J-Jvffi!J~~ffl:320f:t, .:i-y (;t-~v-7') 0)~3iti.:.~ 

C--C, *..A }--:::z✓t:
0 .::z. -:?'302& VUI~ti':312~:fr L---C1/:7'-J-/v~7J"'~.ff3060)1/]f/p 

~ffilJ~L-tctJ, 1/:7"-r;v~7J°'a~3060)11.Jf/p~~~~UI~ti':312f.tci.:.~5f-~-lttc 

tJ""t0J:5i.:.f.t0--C1t\00 *tc, lH~~~~ti':IOOiJ:.GO)~fi':O),WjfJ~~l.:.M--t0·tW 

ffl~ l&t~L--Cit \.:So tct-!.L-, .::_O)~l/]~~C1/:::7"-r /V~7J°'a~3060)tfJ{'F~;:-".) v \--c 

J:t~~T.:Sa rW!, ~4--C-J:t~ff-@rnfc~f"P@ooil~l---::>O)@ooi.:.~7J"'~h --Cv\6il~,.::. 

hG il~to w~5f-~ ti,;s % ~16::zls:jj O)ft!lffl f;: ~"J=.h-o 0) fi ~ 5 * ""t"b ~ 1t \a 

[0037] ~ 5 i.:. 1/~--r 1vffi!J1~~ti':3 20 i.:.J: tJ ~fi~tl,61/:7'·-r 1vffi1J~7"0-!f'7 A50)ffliilli1'A: 

PX:iJ~ff-~n -Cit \.:So ~si.:.7J°'T J.:5 ~.:., 1/:::7"-r 1vffi1J~7"0'.7"'7 A5f:t, 7 :::7t..AW~Hl33 

30, ffi!J~Hl3332& "()t:.,,":7•'-r JvI/ Oir~334~1fT6a 

[0038] 7 :::7t..AW~$330f:t, *..Af--:::z:,,,t:0 .::z.-:?'302& VUI~ti':312a-:frL---C .:i-y (;t-

~ v-7') iP.G0):.,,":7•'-r 1v~7J°'a~3060)tfJ{'F~{4=0)ffi7J"'~~{t •t 6J.::H.:.f.t0 -Cit\ 

0o ~Gi.:., .::z.-y (;t-~v-7') J:'?4;:tG:h,f::_:.,,"'.7"-j-/V~/J-~~3060)j/Jf/p~{tj:::a

JW~L-, .lj. ;t GhtcilJf'F~ftj:: ,.:.~Ail~f.tv \'/J:.c"?iP.~T .:r. o/:7L-, :J--.:r. o/:7~*iJ~NGO) 

~-%f'i, -{:-O)NGO)~lzg (J]{!zg) & V~7.:r.o/:7~*~UI~ti':3120)~5f-~314i.:. 

~?J-L-, 7.:r.o/:7~*:ti~OKO)~,g-f-;t, ~lbf'F~{4=~ffilHJEIJ$332~.:.i~H~--t6J:5~.:.t.t 
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[0039] '¾..t~ ... :::..<T>7 ::7-e.7.lf~ffi3330tt ... :/~T ;vffi!J~~~320c!::imfi3 -t--'5.::r.--!f<T>~~ 

(7 ::7-e.7.ffi!J~H), 7'-!1<T>fft%{t, tlk~§l:flf: (~~tlk~·~JtWitlk~) ~lf~L,, '¾.. 

t~ .. 71--tfB<T>~~ ($.7. J--:::z1/c:0 .:i-?7302~UI~~312f.t<!::') J:l'.J:::z'"'<'1/Fc!:: L, t AfJ~ 

tit~ 13 ~<x+:71J~y-,7.:::z-F) ~~rr-tot-c.'i> ,z:mJt<T>~~~rrt.t--::, tfffi~-to 

ffifm~~Too 

[0040] '¾..t-c., 7 ::7-e.7.1f~$330f'i, ~Jltt-toJ:5iZ:ffi!Jjptfi3332J:1•:J-S/'.7'7 ;v~J°J'~~30 

[0041] 

60)ibf'F§l:flf:O)f]~~* (~f4;o:;,5x;ftL.,t-c.:J:k~0)1b<T>) ~~f-Ht, ~Gfz:-s,,,'.?''--r 1v1/ 

O$334J:l'.J-s,,,~·-r /v~71'ffi~306<T>-=E-.:::.?7!J1/::7 .. (.~ffi.) ~* (11.Jf'F~~) ~~f-rtt 

oJ:5fct.t--::,tt, \oo ~G~;:, .::.tt,G-s-,,::7«.,-1v~~~~306<T>lbi"P~{tf:~-s,,,'.7'-r 1v~* 

~~soa<T>ltli"Ptt~c!::~u1~mrs12<T>~*@cmf;:~J°J"L-, mJt<T>rFli~--e~*@mf 

~ J!:.ffi-t-oJ:5 ~;:f,t--::, --Cv \'Oo 

~HAV$332fi, 7 ::7t;:zJg~$330J:11*f~~tLfc-S,,,::7''-j-/V~7F:m!$3060)jbfp 

~flf:~~f-t~t, ~lbf1:~ftf:t;:ML, tffiJt<T>:?'L!!:l:.!I!~fit.t5.::.c!::l;:J:11flmiRL,, -s,,,::7''-r 1v 

~*:m!~3o6~<T>tHfJ-M:~#;:-J'.ET-oJ:5i;:t,t--::,--Cv\oo .::.<T>#;:-J'.EL-t-c.tl::lfJfilf~-s-,,::7''-r 

ivI/0$334,;:~f~ L-, ~~~;:-., thf1:~{lf<T>fl~~* (~ftf:t,~,6jtftLtdk~<T>1b<T> 

) ~7::7t.7.ig;E11!$33m;:-.*f~ Gm~) T-'5J:5l;:t,t--::,--Cv \oo 

[0042] -s-,,::7"-t-1vI/O$334f'i, ffi!Jqav$332J:11~fi§ ~nt-c.tHfJ1ilf~-s,,,'.7·-r 1v~~ffl!~30 

6.r-.../::l:1fJToJ:5l;:f,t--::,--Ct,\oo '~.t-c., -s,,,~'-j-;vI/O$334f'i, 1/~T /V~J°J'~~30 

67J),G*m~tioltlW~~ <~Jr, lf?S11i~ q~ltJt.tc!::~<T>tt~) O)tfjjJfilf~~f-ttt, :::..<T> 

tfjjJfilf~'mlJ~~ffl (-=E-.:::.?7!)1/'.7') l,, -=E-.:::.?7!)1/~- (~ffl) ~* ( -S-,,::7~.,-Jv~7F~~30 

60)ib{1::J:k~) ~7 ::7t.7.fg~tfj333m;:~f~ToJ:5 i;:t_t--::,--Cv \oo 

[0043] ?X~;:-., -s,,,::7''-r 1v~*:mt~306<T>th{1:~f4& VthfF:J:k~~~*~-lto-~O)~:l:.!I! 

~~6,;:£--jl,, \--Cfilt.~""9Q 0 ~5~;:-S,,,~-j-/V~~~~3Q60)jbf"p~{4:,& "CJilJ{"p:fkJm 

~~J°J"~ito-~O)~~,;:;t.:Ht-o7P-;6:;*~tL tit \Oo. 

[0044] @6f;:71""T J:5f;:, ~~1,;::to1,, "t, 7 ::7t.7.1f~$330f'i, .::r.--!f (;;t-~v-?1) t-=. 

J: l?UI~~3120) J-,..jJ@ffij ,;:J-..jJ ~nt-c. -S,,,·f T ;v~7F~~3060)'ib{'F~{lf:~~# 

~t, 4.:tGtLt-c.lbfF~ftt:,.:.:3:..7.il~~t, \7)~~~57)), (~m!T-'5J:5 ,;:t15~0).?Z~il~~I,, V/J)o, 

J-...jJrJi. § O)*J-...jJ ii~~t, "n),t.t~--~) '7:r.o/::7 (~J;t) Too T:r.o/:7~*7J~OK (:3:..7.~ 
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L-) O)~~r±, ~ltJf'F~f4=~ffifJ~$332~;:~fa L.., ~~2,;:f$frT.:So -1J, =f-::x.-;,;:7 

~*il~NG (~.7-~':J) O)~~fi~~l -1 ~;:~frL,, -'T::r.-;,;:7~*;o~NG-C~.:S~~ ( 

)JR~) c:~-'f-.:r.-;,;:7~*c:~UI~ti:3120)*/J'-00ii:mf;:*;;r-Too 

[0045] ~~2~;::j:31,, y·c, ffiU~$332tt, 7 :7~.7-if~$330J:':J~fa~:hf;::-s,,,,:;1'-t-1v*ff--

~~3050)if.Jf'F~f4=~§tf,Ht, ~P<if.lf"F~ftf:f;:ML.. tfflJEO)~~~fit~5-:.c:~;:J:IJ 

flaR L.., 1/ ~·-t-iv*ff--~306 .,....,_ 0) lli .1J fl~~ JET .:So 

[0046] ~~3-1 !;::j:31,, ,--z:, ffi!JflEIJ$332ri, ~JEL..t;::l:tl.1J1l~1/:7"-t-1vI/O$334';:~ 

fa Too *t;::, 1/:7-·-t-1vI/O$334f:t, ttU~$332J:':J~fi3 ~:h,t;::l:tih{l~1/~--t-1v 

*ff--ffli~3Q6.,...,__/:tljJT60 ~G~;:, 1/:7"T Jvl/0$334f'J:, 1/;7"-j-/V~;;J'-~~306 

tr-G~f~~:n.:sttJ11:~~ c~1:T, #,.,~, ~it:JJt~cO)~~) O)l:tinft~~f-nt, -:.0)/:tl 

.1J1l~~~~ffi (-=E-.:=?7!J/'Y) L.., -=c.:=?7!J::.,,,~· (.~m,) ~* (1/Y-t-1vlVf-~~306 

O)i1.Jf''F~~) ~7 :'.7t.7-if~$330~;:~fi§ Too 

[004 7] 9l!:~3- 2l;::Jo1,, 't, ftUflEIJ$332tt, ~~3-1 c!::~ ~,;:, 1/~·-t-Jv~;;r-~306 

O)ltJf'F~f4=~7 :'.7t.7-if~$33m;:~fi§ Gm~) T6o 

[0048] ~~4i;:,to1,, 't, 7 :7tAif~$330f:t, ffi!JflEIJ$332J: IJ1/~'-J-Jv~;;r-ffi~3060) 

i1.Jf'F~ftf:~~1t~t, ~G~;:.1/::7'-J-1vI/O$334J:IJ1/:7"-J-1v~~~~3060)1JJf-t~ 

~~~ft~t.:So ::.:h,G1/~'-j-;v~;;r-~~3060)1Jjf'p~{tf:c!::i1.J{-t~~c:~UI~ti:312 

0) ~ff-@rm~;:~ ff-L.., mJ'.E 0) rl'li ~ -C~;;r-ilfil rm~~ ffiT .:So 

[0049] ~~;: 1/~'-J-1v~ff--~3060)i1.J{-t~{4= lk Vt:J.J{-t~~O)~/}'-.JJ~i;:--:)v 't~ 7l1J 

¥:~ 11 {;:£--::51,, 'tIDigfj-t-60 

~7f;:1/~--J-1v~ff--ffiff306 ( 1/-!f-t-iv?'?-308& v:;1·~-310) O)i1.Jf-t~#c!:: 

t~.:S£~9lb~~ti=1000)~t:JJ~~O)-,(jij (-$) ;o~ff--~.h tv'6o ~7~;:;;r--t-J:5i;:. 

, 1/:7"-J-;v~/}'-~~306~1bf'F~-tt6~{4=c:L-t~~O)~~ (~{4=) ~~JEi"°o-=.c: 

ti~-C~.:So i""t~:bl:), .::z.-~ (;t-.,-..::v-?') f:t, 1/~·-t-1v~ff--~~3050)i1.Jf"F~{4=c:L.. 

t, 1--:)0)~~ (~f4=) ~~J'.E (fjtl~tf~1i;:;;r-i"" r~fi:IF.7-?'-l--~1:)JlJ t~t•') L. tbJ: 

V 'L, ~~:ct (*t;::f::t (AND)' 7):\--:) (OR) t~cO)~~~~:ct) ~fflv't~JE (fjtl~ti 

f~®:!FRESETJl*td:t~tit!FA?'-r-1-~1:)j]Jt~~-) L tbJ:v'a 

[0050] [1/:7''-J-Jv?'?-J 

{ 
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[.AjJ iffifrni] 

~s,--:ur~oo:3120)~7I'~s14,--:~.7J°'~ntd~d'POOTrmcL--CO)JHO)A.1JOOToo31 

Bii;~~h, -Cit '60 .:i.-"!ff::t, ;:.O)ffil 0) .A.1J®iID318t--:ML--C~{'P-t-6::.ci--:J:I?, 

:/!/-J-;v~?-3080)11.J{'P~{tf:~~'.iE-"t6o 

[005 I] ~ 8t--:7I'i"" J:5 t--:, ffi 10) A.7J ®rni3 l 8fz::to1t ,-c, :/:7''-J-Jv~?-3080) ,~j:T§?k{tf: 

C1/-!f-J-Jv~?-3080) l~~§?k{tf:~~'.i'.Ei""6::.btJi-C-~ 6a 

[0052] ffi 10) J\..tJ ®003180) i:p *tmt--:f::t, fi~O) (-Wtl.:tfi4--::i 0)) effil.!'1A.1JtA3340iJi~ 

71'~h tit '6a ::.ti,~effi531J.A7.7$34Ge::t, fjtl;ttf4e ($, ~, ~:toJ:Vwt.tc') t;'» 

~~~L-, 1/?''-r1v~?-3080)JB:J'te~~'.i'.ET6J:5f::f_t--::i-C1t'60 *k, -=tn.:en 

0)15ffi}JIJ)\.jJ$3400)T$t--:f::t-=ttL~h,0)15ffi5Jlj}\.jJ$340,--::%j"~T6 (fjiJ;tf;f 

4--::>0)) t\E9c~1E.AJJ$342iJi~71'~h, -Cit '60 -=ttL-th,O)if9c~'.iEA7.7$342f;: 

f±, -=t tL-F ;h,0)-§. m'&531J J\.JJ $ 340 i;: :to 1t , -c~ '.i'.E~ nt:: -=t tL-t tt,O)JB 1t is O)t\E9c T 

6tbf'F C~*Ttbf'P:toJ:V,~~lbf'P) ~~1E-t-6J::H;:t_t--:::it1t '60 -t-t.tbi::>, 1/!/T 1v 

~?-3080)tJJf'P~~ c~tTthf'P, .~~1JJ11=~) O)if.9GJ1~fll~~~L--c~~-t-6=.c 

i)i-C-~60 

[0053] ~t;::, ffil O),AjJ@ffi318t;:f;t, -=th~tl,O)-@.m°&J.!IJ$340t;:%J-~T6 ( -Wtl;tf;f4--::> 

0)) -~!l:T~{tf: Af.J$344iJi~jf-;~tt, tit '60 -=t;h,~;h,O) ,~:.l:T~{tf: J\.JJ$344f::t, ti 

~O)JHO)~rn:~~J\.JJ$346cfi~O)JH0)..6x:ft~{tf:J\.JJ$348c~~T6o 

[0054] fi~O) ( fjtl;tf-!2--::>0)) ffi10)~fii~~.A.1J$3460)-=ftl,~tl,t;:f::t, J::J!l!L,f;:::/7'' 

T Jv~?-3080)JB:J'te ( em°&5JIJ.A7.7$340{;::Jot,\'""(~i.RL,f;::e) ~-~:.l:T~it6c~ 

0) £:t.& ~~~ oo: 1 oo 0)~11.J~~ c fjiJ ;t ,:r r =r->r .!J 7mliJ\. er J , r =r..>r !J 7mli l:H q:i J t.t c') 

~ A.1J-t-6J:5 tz:f.t-::> -Cit '60 ;:.O)JH O)~fii~~A7.7$346~--:.AJJL-k~~O)~'fi~ 

t±, 1& Jl!!-t-6 ~ :i~Ita: ,--: :to ,t 6 ffl ..6x: §@{lf t t.t 6 o 

[0055] fi~O) ( fjiJ;tf-!6--::>0)) ffil0)_.5x;ft§?k{4 .A7.7$3480)-=ftl,-t''tL~;:f::t, ~~~t;::Jo~t 

6~~1i](fjtl;tf-;f, r*t;::f'j:J (or), rtP--::>J (and), f1:'&J6L r-c-t.tv'Jf.tc')&V¥isW 

~ A.1Ji""6J:5 iz:t.t-::> tv '60 

[0056] i""f.tbi::>, /4\'.l:T§?k{tf:]\.jJ$344{;:f'j::,,'7''-j-1v~?-3040),~;:r~{l:j:: (tb{'P~ftf:) c 

L, -c, ~~~ (ffi..6x:§@{tf::toJ:V~~1D) ~¥i5W~---::>O):t,$0) q:i ( fjtl;tfi'ffi 1 O)~tft~ 
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fiJ7'JJ$340, ffiI O),OX:.TI:~{tf: 7'h$348f~c·') f.:.~!l!.TI:L, t~JE-to.:.cil:;-z:~ oo 

t.,tcnt0--c ,i~:.cr~f4:il:;Ji~-t<t~'? ... -~UxJitt~il:;2~£J.J:.:mt~oJ::5t~,~:.tr~ftf: 

il:;'6--::i t'hN'.iE~.7-.~/v5J..!: -r:~oo 

*fc, ':/-:f-J-1v:>1?-3080),~:,cT~{tf: (l!Jf1=~ft/=) ~rrlilifcTfifu~:itcL, t, :f<i~O)~ 

{tf: (~~) ~~JE-to.:.cil:;-z:~oo fftl.:tf:f, @8{.:.~-t J::5t.:., 1/~'-J-1v?1?-3080) 

~ts~,~:.tr~-tt-o~ftf:~ ... fftl.:ti:rr :f--t"!J7~7'ti='-r:'6o ... *fcri ... :f--t"Y7~te cr-r: 

&?OJ cO)~~:i:tcL, t~JE-t-o.:.cil:;-z:~oo 

[0057] *fc, AhOOiiID318t~J'j:, -ttl,-'t:h,O)isffilBIJ$340~.:.:xtJ;tro (fftl.:tf'i4~0)) I~ 

~~{tf: Ah$350ZJ:;~~~tl, tv 'Oo .:_O) l~~~{tf: }\.}]$350,'J:, J:.jz!H_,,f;:g:,cJ~ 

ft/=7'JJ$344c-tn-'tnl'RJ~O)~fig~ff-to:f<i~d)JrnO)~fi:;J:k~7'JJ$3s2c 

~~O)ffi20)JJx.TI:~{lf AiJ$354c~ff-t-oo ~8--Z:-fj:.::_:h,G,~:kr~ftf:Ah$344 

c,~~~ftf:J,...JJ$3.50t.:.ibf1=:tk~il~2~L.,·tp,7'JJ-z:~t.tv'J::5t.:.~~~:h-tv'oiJ:;, 

.::.n ~.:. ~.& G f £~.:.it-< 0) lb {1=:tk ~il:; Ah "i=iJ fig-z:&?oo 

[0058] *fc, ffilO)A.7J@iiID318 ~;:J;t, @~lf.tv "~:$tm~~YEA.1J$iJ:;~~~:h,6 0 .::. 

0>~:$tffi~~YEA.1J$~~YETO.::.cf.:.J::1?, ,~:J:T~ftf:7'.1J$344~-Z:N'.YE~:h,tc 

i'111=~ftf:.toJ::V*.7-.t-::i::,.,,1::°~-7"3020)m~O)c"~GtP~~:$'c~-tt-on:.~tR.~Hmc 

ro.::.cil~--Z:-~oo 

[0059] let.to, ~~Af'J:J:.J!i!Ltc'hO){.:.~.&Gf ... J::'?~~tJ~~A~~YETo.::.c'h -r:~oo 

fftl .:t f:f, ffil O);ff/j,ox;~{tf: ~ A ... ffi 2 O);ff/j,ox:~{lf ~ B ... ffi 3 O);ff/j ,ox;~{tf:~C cT 6 c, (A 

) or( (BandC)) cv'5J::5t.t~~t.t~~Ab~YETo.:.ciJ~--Z:-~6o 'Jdc ... ~~AO)~ 

tc-t~{tf:il:;~~-r:-t~~A~1~5ill~l ~O)~O)ti='-Z:~iEToO)-Z: ... ~YE::::.7-.il:;~i.,' 

t2Jt-r:t.t< ... .::i-yt.:.'h0-n:.IJ~Tv"~~~.:.tctoo 

[0060] tJ.to ... ':/:f-J-1v?1?-3080)ilJf1=~{lfO)~JEf'J:, J::J!l!L-tc°LO),.:.~RE:>f ... l'RJ--€5~ 

-JEO)FJ,li~~-r: g:kTl!Jf1=c,~~ib11=~~'?~T J::5t.:.~it-toJ::5i.:.t., t'hJ::v "a 

[0061] [::i:·.:::.?7@jffij] 

~9,.:.UI~fi:3120)~~~314t.:.~~~:h,tc~~oofrnicL tO)ffilO)-=E-.:::.?7@®3 

16il:;;;r-~tl, tit 'Oo .:::z.-yf'j:, ,::_O)ffil O)-=E-.:::.?7@iiID316~tJi~ (iit~) -to.::.ci.:.J:: 

'?, ':/-:f-J-1v?1?-3080)ilJ,f1=§:k{tf:.toJ::Vmbf'F;J:k~~~~-r:~ oJ:::H.:.tJ-::> tit "00 

( 
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[0062] ~ 9f;:./J'-T J:5 ,:., ffil O)-=E-.::::.:?7@im316 f'i, J:.~L,f;::ffil 0) AJ'Jfifilim318 f;:_:t3t, ,--c 
~YEL,t;:: 1/:7''-j-1v:;117-3080)11Jf'F~{tf: C~!l:T~{tf::toJ:V,#J~~{tf:) & Vmff 0)1/ 

:7"--J-1v:;117-3O80)1JJf'F~~~*/J'-ToJ:5 ~;:_f,t0 --Cv \60 

[0063] ffil0)-=E-.::::.:?700ftm3160)9:l:9c$fU'i, J:.~L,f;::jU0),7'.f.J@Jim3180)effi.531J$34 

o--e~'.Q:~ntce CfftlxJ-f4-§. ($, ~ .. ~:toJ:Vwt.t~-)) il~-tn-tnO)e--e;ee* 

/J'-~n6J:5 t:.f,t0 --Cv \6a 

[0064] '¼.tc, ffi 1 O)-=t:-.:::.:;1@im316t;:.fj:, J:.~L,t;:: effiJ31JAt.J$34O--e~JE~ntc-tn-t 

tl,O)@.J;:.M-to,~!l:T~'IW*/J'-$358il~*ff-~n --Cv \60 ::.,0) ,~;:r~'IW*/J'-$358 

,;:_,:tJ:.~L,t;::,~:J:T ~{4= A1J$344 --e~YEL,f;:::g:tT~ftf:;o~*/J'-~noJ:5 f;:.f,t0--C:io 

"J, ::.,O),~:J:T~ftf:~riMrtcL,tcm---g-,;:.,j:~,~;:r~ftf:~mtcL, --c1t \o::..c~ff-T J:5f;:.t.t 

0 --Cv \6a Jl.{::$:1¥-J f;:_f:t, ,~:tT~~*/J'-$3580)-$£'-0)~~@.;o~-ft!!O)~~$c• 

t,to-@.--e35-@. TGJ:5f;:.f,t0--C1t 'Ga L,f;:::iJ~0--C, 1/~T 1v:?1'17-3O8il~fl~O),~:J:T 

~ftf:~riMft;::L, --Cit \--Cb (fi~O),~'.kT~ftf:il~$'.k~h --Cit \--Cb) c"O),~:J:T~ftf:~riMft;:::L, 

--C ,~!l:TL, --Cit \GiP~*ff-T 6J: 5 J;:.f,t0 --Cv \Go 

[0065] '¼.t;::, ffi 1 O)-=t:-.:::.:;1@im316f;:.fj:, J:.~L,t;:: ~ffi]jlj,7'.j:,$34O--C~k~ht;::-th-t 

;(l,O)~~;:.%j"TG,~~~'IW*/J'-$36OiJ~*/J'-~tL --Cv \Go ::.,0) l~~~~*/J'-$360 

f;:.fj:J:.~L,f;:_,~~~{tf:]\.1J$35O--e~'.Q:L,f;:::,~~~{tf:il~*/J'-~;h.GJ:5f;:.f,t0--C:io 

"J, ::.,O),~~~ftf:~rrli\ItcL,t;:::t.1--g-i:.1:t~g~~ftf:~W,i!Jt;::L, --Cit \G::..c~~T J:5f:.t.t 

0 --Cit \Ga Jl.{:;f;:1¥-J f;:.f:t, ,~~~~*/J'-~~36O0)-$£'-0)~~eil~-ft!!O);:j~~$c• 

( t.tG~c'35-§.TGJ:?f;:_f,t0--C1t \Go L,f;::il~0--C, 1/~T1v:;117-308;o~fl~O),~~ 

~ftf:~rrli\It;::L, --Cv'-Ch c~~O),~~~ftf:ti~$'.k~n -cv\-Cb) c"O),~~~ftf:~rrli\ItcL, 

-c ,~~L, -Cv 'GiP~*/J'-TGJ:?f;:.f.t0-C1t 'Oo 

[0066] '¼.tc, -tn-t;h,O),~:J:T~~*/J'-$358& V,~~~~*ff-$36O&±*;,;.}-:::z/'t:
0

.::i.. 

-:;1ffi;;r-*/J'-$ (ffil 0)*7-r-7 ,{:::z/'362) ~'ffl.., --Cit "Ga ::.,O)ffil0)*.7.l--7 ,{:::z/'36 

2f'i-. *7-}-:::z/'t:0 

.::z.. -:;13O27):,.~0)ffi/J'- ( 1/(f-j-1v:;117-3080) ,~:kT~{tf::toJ:V,~~ 

~{tf:O)~YEt.tc") il~&.)0 f;:::t.l--g-f;:_*/J'-~nGJ:5 f;:_f,t0 -Cv \Ga 

[0067] fftl.:z.J-f, ~gf;:_ff-T J:jf;:, 1/:7"--J-1v:;117-3080)~-@.0),~!f:T~{lf, -tt.tbi:>{91J;t 

,-r r ::\=---v!JYmJ,,.i:p--e&)G,. '¼.tcf± .. ::\=---v!JY~ttli:r--ei!bGJ cO),~:J:r~ftf:ti~*ff-~n -c 
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:to'?, r ~-\"!J7~/::lj cf=i""<:cb6J cO) ,~:.l:T~{tj:O)*ff-$0)1,t~@.;o:;fliLO)~jt~Bb~t,t,5 

@-c:*ff-~n--cv'-5~-fr, .::z.--if (;&-~v-?7) f'i, r ~-\"!JT~/::lj cp--ecb6J cO),~:.l:T 

~ftj: (~lz;J) ~;:J:'J, :/!7T 1v?117-3080)Jft@iJ:;,~:.l:TL--Cit '6c3'EW-t6.::.b1:;""c'e: 

'¾,.f;:_, .:::z..-"!f (;&-.r--!'.v-?7) f:;t, *Af' 7 ~::Z/'3620)*~0)~ffif;:J::'J, *Ar-:::I/'C::0 

::z..-?7302iPGO)ffiff_O)~ffi~MUE-T6.::.cil~-C:'e:6a 

[0068] t.t:J:o, :/!7T Jv'.>'17-308 f;:.7t~ (@.) {r~1JOL-, *A}-:::z::.,,,-e° ::z..-?7302t.J:.bffi;,r-iJ~ 

cb··:>f;:_~-frf;:., ~1JOL.f;:..7f;t}R (@.) {r.tbf"F (,~;.l:T, ,~iiGfctc') ~it6J::5 f;:L, ttJ::v 'a .::. 

tLf;:J::'J, .:::z..-"!f (;&-.r--!'.v-?7) iJ;AfJT6,~!l:T~ftj: (~lzs;J) c*Af--::i::.,,,-1::0 ::i..-?7302 

;6:.GO)ffi~f::J::61tl{"'F C~!l:T, ,~iiG) {rgJ=J:ptf::-l.:W'?5J'it.:s.::.c;o;--e'e:6o L-f;:..nt0 --c, .:::z.. ( 

-"!f (;&-.r--!'.v-?7) f:i:/'.~l-j-;v?717-3080),~;.l:T~~{r Ji6t~it--e, *Ar-::i:1/l::0

.=z.-

?7 30 2;6 :.GO)ffiff-""c'cb '?, £t.&?'lb~~fii 1 QQO)~iJJ~~c fj:M~ ffi It ,.::.c t,~~iP6o 

*k., *At-:::z:,,,c::0 ::i..-?7302tr:.Gffiff-il:;it?--::>f;:.~-%, 1 ~0)7t~0).7j.{ri1J{"'F~-lt:t>t~ 

tf--C-f.t<, -l\tf::i<l~0)3/t~ (-~.) ~tbf"'F C~:.l:T, ,~iiGf.tc'') ~-l±-6J::5J::L-ttJ::v 'o 

[0069] [7-if-] 

· ~ ic 7"'-if-31 o 0) lb f"'F~ft:f: :Jo J:: tJltl f"F~~ O)~ ff-:n~ f c ~ t, , --c ~ 1 o .& V ~ 11 

, = £--:5 v y·cm gJ=J -r :t> 0 t ct :to , J:. ~ L-t;:.. "S/ :?''-J-1v?717- ltl f"'F ~ ft:f: :to J:: Vltl f"'F~~ 0) ~ 

~:n~cllHi-t:t>mgJ=J fj:~'~T6o 

[0070] [AfJ OOimJ 

~10,::u1~~3120)~~~314i::*;,r-~ntd~f"FOOrmcL-tO)ffi20)AJJOOrm3 C 

64iJ;;,r-~;h, --Cv'6o .:::z..--iffj:, .::_O)ffi20),AjJ@Ijm364l::~L, --C~f"FT6.::.cfCJ::19, 

:7'-if-3100)i1Jf"'F~ft:f:{r~JET6J::5 ~=t.t--::, t1t ,-50 

[0071] ffi20)AfJ@IaiJ364,::.fj:, i<l~O) (fftlx.f:f3~0)) .:g.@.~5JIJAh$366:6~~~~tt, 

tv'6a .::.tt,GO).:g.@~BIJAh$366f:::Jot, ,--c, 1¥tlx.f£3~ffiO){[i-@. (~m1f, ftlrm 

{[i- 1 :toJ:::VWrm.:g.2t.t~') iPG~3R.L-, 7-if-31QO){[j-5~~JET0J::? fcfct--:i -Cit ,-5 

o '¾_f;:_, -t tL.:e ;h,O){[j-@, IDfrnrJ )\.jJ $ 3 6 6 0))[[{9? {;: tt -t;h,;e ;h,O){[j-@, ~jjlJ )\.jJ $ 3 6 

6{C"%jfitT6 ({rtlx_fj:3~0)) ~~m/J~{t:f:)\.jJ$368iJ~*ff-~;h, --CP60 .::_O)~~tb~ftj: 

AfJ$368fj:, i<l~O)ffi30)~fii~~Ah$370ci<l~O)ffi30),6,lt:ft~ftj:AfJ$3 
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72c~~T-'5o 

[0072] [-=E-.:::.:$70000] 

[gj 11 f;:UI~oo:3120)*:,r-ff314';:*:,r-~h,tc*:-r-®oocL---CO)ffi20)-=t:-.:::.:$7@im 

37 4;6~:,r-~h, --Cv "00 .::z..--tffi, ;:_O)ffi20)-=t:-.:::.:$7@im37 4~m~ (M!I~) -r0:=.ci;: 

J:~, :1'-tf-3100)q~IIJ~f4= (11Jft~f4=) :toJ:tJq~IIJ~lW (IIJftiklW) ~te~c'~0J: 

5 i;:f J:--:::> --Cv "00 

[0073] [gj 1 HZ:5f-T J:5 l;:, ffi20)-=t:-.:::.1J@oo37 4,u:t, J::JZt!L-tcffi20)1'.JJOOoo364l;::to 

v "--C~JEL-tc -th--th-0)7-~-3100)if.Jft~f4= (q~if.1~{4=) lk Vffl.tE 0)7-tf-31 o 

O)if.JftiklWti~*5f-~h,0q~!fwiklW*:-r-$34.6iJi*~~h-6J:5 t~.fJ:--:::> --Cv "oo 

( [0074] -th--th,O)q~if.J:t,t:filt*:-r-$376tZ:f'i, J::lZl!L-tcq~if.J~ftf:1'.h$368c'~n:L-tc 

( 

[0075] 

q~if.J (ibft) ~{4=il~*:-r-~h-0J:5i;:fJ>:>-C:to~, q~if.J~f4=~rrli!ftcL:tc~~i;:f-;t~q~ 

ib~f4=~rrli!fk L---Cv "o:=.c~:-r-T J:5 ,;:t,t--:, --Cv "oo ~-Pts:1¥.J f;:f-;tq~if.J~lW*:-r-$3 76 

0)-$½'-0)~~-@,t.i~-ft!LO);;,l~~tfflc~tJ:o-@, c-~~ -t-6J:5,;:t,t--:,-Cv "00 L-tcil~--:::>--C 

, 7-tf-310iJ~fj~O)qlltJ~{tf:~rrli!ftcL---Cv "--Cb (fj~O)qiif.J§'kftf:il~~JE~h---Cit" 

--Cb) ~-O)qiltJ§'kftf:~rrli!ftc L--cqlltJ (loft) L, --Cit "oiP~*~T 6J:5 {Z:fct--:, --Cit "00 ~ 

G,;:, .."t"h--th,O)qitJJ~ftf:~:-r-$376 ,u:t, ffl.;(:E0)7"-tf-3100)qiltJ:f,tJW (qlif.JO) 

~~) ~[gj5f-"t-6qltJJ~~~:-r-$378il~*:-r-~h---Cv "00 [gj 11--cf:t, r 1 Jc r 2J O)qi 

IIJ§'kftf:tJ~rrli!ffc~h---Cit "0il~, c!::t:>GiJ:.-jj"O){f--@,~~*-t-6J:5t;:L---CbJ:1t "o -Wtl;t 

tf, r1 J O)qltJJ~{tf:c'ib~ r77-A~~ tpc'iboJ ,;:Mr,t-t-0{f--@,0).7j.~qiltJT6 

J:5 ,z:L---CbJ:v "a 

~tc, .."t" n.:e fl,O) ql lb :t,t~~:-r-$ 3 6 Of "i.$7- J--:::r :.-,,e .:i -1lffi:-r-~:-r-$ C ffi 2 0) $7-

r-7 -1:::z:.-,,3so) ~~L---Cit "00 ;:_O)ffi20)$7-r-7 -1:::r:.-,,3sott, $7- J--:::z :.-,-1::0 

.:i -37 302 

:6;GO)ffi5f-(7''-tf-3100)q~IIJ~f4=0)~;'.Efct~-) ;ot&)--:,fc~~i;:~:,r-~h,6J:5f;:f,t 

[0076] J::Jl!!L-tcJ:? t,;:, :/7"-J-Jv*:-r-~~3060)if.Jft§'kf4=c:/:7"T Jv*:-r-~ff3060)tJ] 

ft:t,t~c-a-UI~rn::3120)~:,r-OOoo,;:~:,r-T6;:_ciz:J:~, :/'7"-J-;t.,,*~~ff306{;: 

fl~O)if.Jft=~ftf:tJ~~Ji:~tt -Cit "--Cbc''O)if.Jft§'kftf:-a-~tcL---Cibf'FL--Cit "0ii:.~*5r

T 6 0) c', .::z.. --ff (;t-~ v-37) f'i .. ffl.1:E 0) £ti~~~ oo: 1 oo 0) :t,t}W ~ IE L-< teWT 
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-5.::.c:ti~--c:~.:So *f~ ... 1/17-J-1v~~ffi~3060)ibf'FtR:~ti~.::z.-~O)WJ~Lt=.i1Jf'Fc: 

~tJ:.:S~it, -=t:-=-:700foo <ffi1 O)-=t:-=-:700foo316& Vffi20)-=t:-=-:700Toos14) ~1it~ < 

m ~) T .:s.::. c: t;:::.J: '? (mtE 0) 1/ :7" -J-;v~ ~ffi~ 30 6 0) ib f'F~flf c: 1/ !l-J-1v~~~ 

3O60)ibf'F!lx~c:~1il~ T.:S.::.c:,;:::.J:lJ), 1/71--?x. 7 t;:::.J:.:Sf!51HfEIJ~~c-&1J00)tJ~ (ib 

{'F~{lfti~;y=::1£), t L,< tt/--.-1''') x. 7 t;:::.J:.:Sf!51J11EP~ ~""C'&1J00)tJ~ (ffi~O)$~, ~ffc 

~tJ: ~-) ~ ~J Wr--t .:s.::. c: ti~ --c:~ .:So 

[ 007 7] .::. .::. --c:, 1/ '.7 .. T iv~ ~~~3 o 6 0) lb {'F~ IDE,;:::.~ v '\ -C~ ~ T .:So 

~J;{J:f1/~T 1v~~~~3O5i;:::.,1o•t.:SilJf'F~filO)-·WHc:L -C, 1/'.7"-J-iv::$717-30 

si;:::. ~t., '\ti1Jf'F~fil~fi5a ~~(r-Jl;:::.f:J::, ~~~314,;:::.~~~tLt=.ffil O).A.t.JOOfim3 

18---c:-~---::>0)1/:1/"'-J-;v,if?~:kT (,¢,i:.~) ~flf:a:-~JEL-, ~~~3140)ffi10)-=t:-.=.::$700f 

cm316 i=~~~tLt=.1/:7"-J-;v::$'17-3O80)i1J{'F!lx~ C~:kTJ<.f:1::,¢,i:.~) c:~l~H;:::.£1& 

~~~itlOOJ:.ff!H;:::.~ftGtt,t;:.:--':~t'-J-;v::$717-3O80)ilJ{'FtR:fi~ (#.i:!kTJ<.f:t,¢,i:.~) c: 

:a:-J::t~L,tJ:tJ~G-fim~T.:Sa 

.::.O)c:~, ~~~3140)ffil O)-=t-=-:7@Im316 ,=~~~nt=.1/:7''-J-1v?1?-3osi'i 

F.Jr~O)ib{'F:a:-1':r0-Cv'\QZ)~, ~~,clHJR~~~itlOOJ:.$,c~•tGtLt=.1/:7''-J-;v?7 

17-3O8,C.:;31., '\-CF.]r~O)t}J{1pti~fi:btL,fJ:v •ffl-ft,;:::.fj:, ~c.~~;;s.~Wf~O)J::jfJ:/"

p- '7 x. 7 0) t.fl ~-ti~~ ;t G n.:Sa 

fth:tr, c'1:::>G0)1/:7"-J-1v?117-308,c;toi., '\-CbF.Jr~O)IJJf'FtJ~fibntJ:v, (~~,=~ 
•tGnt=.1/:7''-J-Jv::$717-308& rfffil O)-=t:-.=.::$700foo316iPGO)}xr,tt;~fJ:v ,) ffl-ir, We. 

~~.7-~Wr~O)J::jfJ:/"-1"'7x.70)t.f(l$t~•t--c:fJ:<, ~JE~{tf::O)]\.jJ~.7-~1/7r-'7 

x. 7 O)t,fli$t;;~ ;t Gn.:So 

-tl, t, 1/-:f-J-1v::$'17-308,cMT6,¢,i:.:kT (,¢,i:.~) ~{l:J:O)~-Ct;:::.--:::>t., •-CT:r.o/'.7OK 

c:fJ:hfi1/'.7 .. T 1v?117-30Bi;:::.~v •-CO)ilJfF~filEti~~ TT.:Sa 

,:_O)J::j,;:::.,. ~f'FOOfooJ::J;:::.~~~tt,f;:.1/:1/"'-J-;v::$717-308c:~~,;:::.£1&9l1~~mt,= 

~~tGnt=.1/:7''-J-1v?117-308c:O) filif:tr--c:i1J{'F~fil~fi5.::.c: ,;:::.J:!tJ, 1/71--'7 x. 7 f;:::.J: 

6 ffilJ {1Ell ~ ~--r &1Jo O)tJ~, /--. - F '7 x. 7, ;:::.J: o f!51J{1EI] ~ 1ir--c:~60)ir-~ tlJ Wf T .:s.::. c: iJ~ --c: 

~00)--r, .::c.5-ti~Je1:.L-tbiiJf'F~filEt;;~~ ,;:::.rr:bnoo 

[0078] *f~ ... fi~0)£1&9l1~~~100,;:::.:to•t0fi~0)7~-31otJ~IP.l~t;:::.qltJJT0~1lf 

( 

( 
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,a:-rrfrofc L,fcm--g-,;:_:t3t, ,-ct, 7 .. v-31 QO)IJJ{-'p§1k{tf::c:7'·v-31 QO)iJJf-'p~,Jc:73:;~ 

20)-=c-.:::7'@fim374,C~7I-~.tl>50)--e, .:::r..-"!f (;t"~v-7') tt~:Jti¥J,c (Jf--e) ~J~ 

T60).7f.. --ei:tt~<, tW.:Jt1¥.Hc~JWTT6::.c:tii1:iJ~c:tct1J ~ ~--:>f~~J~,a:-!!1511:-t-6--=.c:n~ 

--e~0o 

[0079] ]!,c, *36~ ,c:Jo,t6~ lOO)~JE@jffijO)J::j fc ... ~-~~~7--!f- (77-A--:;fv-

) fJ-~,tt~~O)if-@.O)~f.t67 .. v-a'{"t*~it6-'=.c:,cJ::IJ ... ~ffi:O)JaJJll,cv "0A 

,cxtL, t ... ~ffi:O)!ix~~if,cJ::1J:w.i*l¥J'=~Git6::.c:ni--e~60 WiJ:trf, p_x;§!!tffi 

O)lffl5e~ & V-tiJf~~~L< fi;,(::.,,,7-j-::.,,,.7.~,cf:t, ~ti:JaJill,cv "6{-'p~-1fil:;, if-@. 

a'!ffl<t~it--e~ffi:O)~iJJ!ix~a'~0::.c;o:;--e~60 

( [0080] ~12tt ... :,-,:7'-j-11,,ffiU1{€f]~tti320J:.--eibWT6~llbffi!Hij7°i:r-:7'7A400)mp_x;,a:-~ 

( 

r~--e&.>60 

~ 12,c;f-r J::5ic ... qlj]Jffi!H{€f]7°i:r,;7'7A40f'i, £~~~ffi!J1iP$400, ~~~f-ttm 

402, ~li1Jffi!J1iP$404, ~JE$406& -aoo~~~$408a'~T6o qlilJffi!J1iP7°0:7" 

7 A40fi ... :,-,;7'-j-;1,,ffi!J1iP~tti320 i=~irfi~h, ;,(-=c-ij 324,c i:r-F~h t ... ~ff-l.J.tv" 

OSJ:.--C:CPU322icJ::IJ~fi~n60 

[0081] qliJJffiU1iP7°i:r,;7·71:,.40,c:tov"t, £~~~ffi!J1iP$400fi, ~~7°i:r~l7AO)f~iP 

O)ffl:p_x;~*a'ffi!J1iPL-, £t&~~~ttilOO&Vtt;fSJ-#.lll:~~oo'Jc%jL, t£~~~,cOO 

T 6~~0)ffi5Fa'5BfiT 60 -Wtl ;t ff, £~~~ffi!Jfifl1$4om:t ... tt;fSJ-if.R*~tti ,cML, 

t ... ?:::c./,~~ffi7I-& V,ox;~~~~O)?.:r:./,@J!l:siffi~,a:-55ffT60 '"¾.tc, £~~~ 

ffi!J1iP$4om:t, £t&~~~m:100,cML---c, ?.:r:.,.,,~~ffi71'-,a:-55ffT60 ~G,c, £ 

t&~~ffi!H{€f]$400f'i ... $.7.}-::i::.,,,t:".::z.-7'302c:O)r~i--e ... £~~~~tti1000)~Jt~Hc 

00T6T--?"O)*~f~ ,a:-fi5o 

[0082] 00~~'1:l$408f'i, £~~~~-!i:lOO&Vt--t;fSJ-lJ.R:itJim:O):;/;'fct<c:tv ,fntPO) 

!lx~c ... 7'v-31mcJ::6qlj]JO)"ff!H~c:0)00~a'~etlr6o J::'?Jl-P$:1¥J,cf:t, OO{lf.;ic 

~$408f'i, £t.&~~~m:1oo~O)~~c ... ~~!ix~O)~HcqliJJ-t-6:fv-310 

0)7··v-f.lffi& -c,q~i:JJ ~ r~i c: 0) OO~a'~ ·~r 60 t.t :to, --=. 0) 00~ 0) ~~-Wu f'i ... 1&--e 

!1JZl!T6o 00~~~$408fi., ;-(-=c-9324& V~7I-L-f~1t ,ic~~ffi:O):J;-tce<ctv ,f 

hi6~fcJ::IJ~~~h6o 
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[0083] tt~~{t$402fi, £~m~~m'.:100, #f-l-~*~ml&V*.7.r-:::z:,,,,-1::0 .::i-~302 

O)-t"h-tt1iP6tf:t1J~tl,6 ~ ~~ffi:O)tt~O)ffl-15~~,t{tit--c, ~libmiHfEIJ:g:j3404 

,::: ML---Ctl11:rt-60 

coo84J q~11.Jtu~:im4o4ri, ~~~1t$402,:::J:i,~,t1titE:>nt;:.tt~c:, M~tcffi:$4o 

s,:::tc·lt:~n --Cv \6M~c:i:::£--:51t \t, 7"-tf-3100)qliJJ~miJ~Too J:1?.Jl~1!t~:H::: 

i:t, qliJJmiJ~:g,3404i:t, tt~~ft®402zpf:>~ffi:O)tt~~~,t1t,toc:, oo~~ti · 

$408~$:JfflL, ~~t~~~::::toito7''-tf-3100)qliJJO)~~~-lit~Too OO~ic.t~ 

$408f:t, ~~~~i:::£--:51t \--c, 7-tf-3100)7''-tf-O)fmffic:q~itJ~F1c1i~tiJ~L, t 

, 7''-tf-31o~qlitJ~-li"Qo 

.[0085] ~~$406fi, M~~ffi:Hl3408~:::fcti~n --z-1., \oOO~~~~Too J::"J.Jl.-µ$:t¥J,::: ( 

f'i, ~~$406f'i, f'F**l:::J::"JUI~w:312~::frL t*{~ ~tl,f;:_r:-J$,:::£--:51t \t, 

M~tc·t,i$408,:::~f:i~tl, tit \.gM~0)7'-~0)~~' !l!:ffi& VFilJ~~ff?o 

[0086] ~ 13f'i, q~tJJffi!J~7°o~-7 A400)1iJ~~ti$408h:.ic.'l:l6n tit \600~-a:-{~U~ 

To~--C:(Y)oo 

~13l:::{~U~-t"6J::? ,:::, M~T--~0)-t"tL-thl:::f:t, ~w:tt~, 7"-tf-fflffi&V 

qltJJ~rFI, (fy) ;o:";13*tl,Qo ~w:tt~fi, £t&~~~W:100~0)tt~-a:-~L,, ~tl;tf'i 

, !Jto/r-, 7-~-r-~1:), 7:-,,, .:c.:;,.,F, 7 .-{F1v, *-1vF, v-r--rt~c:"""0';!;;60 7"-tf

fflffif:t, Mr,t-t-6~mltt~0)~,:::7-tf-310,:::J::1:>qfi1J6tLO7'-!f-O)fflffi--c:(Y)"J 

, ~tl.:ttf, il~if 1 '"'--4, ~~if 1 .-.__.4,& V~ftbf~L,O)t, vrtLiP"c'&;Oo qlit)H;ff'31,1,f;t, 

7''-tf-31 o:b~qfiJJ-t-;sa~r"',~~-t-0 

[0087] fj;J.:ttf, -S,,,~''-j-;vffi!J~~rnt320:b:';, ~ffitt1'1MH /o/1--VT'-{ J --C:i!bo }§'O)ffi'S"-a:-~ 

,t{titt;:.~-g-, ~~~ff!H:t~ 13l:::7.06tl,offfl~l:::f-;;t-£-*tLt~1., \O)"c', -S,,,~''-j-;vffilJ~ 

~ml320f'i, 7''-!f-31o~qlitJ~-,±-t~1,,\o fjiJ;:zJ:f, -s,,,~-j-;vffiiJ~~ml320il:";, ~mi 

~~;o:'; ryto/r-J --c:i!bo ~O)ffli5~~,t#,tt;:.~-g-, -s,,,,;1"-r 1vffi!HfEIJ~m'.:320fi, ~iwc 

if20)7-tf--a:-15tF"'iqfi'}J~-ti"oJ:::5,:::7'-tf-310~ffi!Jm-t-oo 

[0088] j:_f;:_, -Wtl.:tfi, -s,,,,;1''-J-1vffilHJE11~rnt320n:';, ~ii:tt~ilH.7-~-J--~1:)J--C:;!i;o~O)ffl 

'S"-a:'~,t{t,tt;:.~-g-, -s,,,~'-j-;vffi!Jm~oo:320f'iilmif10)7''-!f-:a:-q~itJL,m~t, qf 

ibf:t{~**l:::J:: "J-¥i1J--C:f~J.1:6h.ga -Wtl.:ttf, -S,,,(f-t-;vffilJm~oo:320:b~, ~ii:tt~ 
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ii~ f .::I.1/P'J "°C&.)o ~0)$fH!r~§tJtf-Htt;:.m---&, ~~tk~f'i~13~;:JF6.h600~f;:13 

*hoil~, 7"-!f-~ffiil~ r~~iJ.JtJ:LJ -e~-50)-e, 1/-:f--J-1vm1H~~m32rn'i, 7"-!f-3 

1 o~~~i!J6-ltfJ:l,, 'o 

[0089] fJ:.:to, ~li!J~F1oi iJH § lbw.Lt l..,IJ:1,, 'J C~JE6h -Cv 'om---&, ~fi:0)~~7)~f'F*~ 

f;:J::l?'fll!O)tk~i;:~~6n6-::.c i;:J:: I?, ~~i!J1.1~wll:6n -CbJ::v 'o OO~lc:~$408{;: 

~ ~6h600~ f'i, *-Wtl i;: ~HJE~n f' ffg0)7'-7iJ~-a*.h -Cv 'I -CbJ:: Ir \0 -Wtl X. f:f, 

1/:7''--J-1v7?-3080)i!Jf"Ftk~~{-t1JoL -CbJ::v 'o 

[0090] ~(;:, ~ii!JmJJ1lEIJ7°i::z:7''5A400)tk~§t{"t$402l;:J::1?§t,t{-t~t~n6~®':0)tk~ 

~~m!Too 

( ~~tk~ i;:f;t, JH.&il1~~~1 oo~ ti~i!Jf"FT 6.::i:--F O)~~~~T~oo:.::i:--f- .. 

(. 

£t.&il1~~ r£ i;::.}3 Ir \ -C =\:-->r !J / O)~j!O) tk~ ~~T:\=--z !J 7~J!, "JJz {r*_;,q<::I 1/'t:
0 

::::z.. --7 302c0)7-'7 O)j!~f~ O)~~~~T*A l--~{~tJ~k*h6o 0-~, ~fi:.::i:-

F, :\=-->r97~J!&V*A1'~{~-'.f:-n-cnO);fj;:~~m~T6a 

[0091] ~ff[.::i:--p-0)~~};:f-;t, !Jto/f-., A-7-1--~'b, 71/, .::I.1/F, 7-{F;v, *-Jvr', v 

[0092] 

7',f' PMA?"- J-.M='b' .A Tff·;f-!f-& -a,77-A;e!:E 9=1 tJ~k*tL-60 

.::..::.-e, Yto/H'i, ~fi=tJ?ti:~t.t~W-ew 1l: L-t;:..::.c~;ff-~-t-60 ~00:0)71/TT✓ 

Ail~A1¥J:frf:Ef;:J::".Jrrvn6m---&, ~mti~:=tc~t.t~~-ewll: L--cv "o.::.cti~~,~'t' 

&.)Qo A-7-J-.~i:Jf'i, 1/37~~1TT6iWf;:~JEP']~f,tc:O)Jli~iit~~c6m---&' X 

tt~1T7-1~1/::1'~~61~H;:_A(fJ:fr'-:(£~~,~cT6~if, 'S/37~1r~-0mtJ~~0--CA 

-7-H1~~~'b;fkW,z:tct--:Jt;:..::.c~;ff-~T6o 

71/f'i, 1/371.)~~1-f l,f;:..::.c~;ff-~T Oo .::I.1/r'f'i, 7°otA~rn["{:O)V1/t:0 iJ~~ T 

L,f;:..::.c~;ff-~T6a :)pP']0)71/TT1/Af'i, 7°0tA~OO:'c'O)V1/t:0 ~ff{&l;:1-f:bh 

om-ifti~&.)00 7 --1'P'1vf'i, il1~xPil~1~:mt;fk~"C'&.)0.::.c~;ff-~-r60 ~~xPil~~#:l 

~~-e&)nfi, :!P-&iJm"C'O)~~il~PJ~'t'&.)00 *-1vP'f'i, -~wll::lx~~~~T 

60 'S/37"~1r9=1 Xf'iv1/t:0 ~ficf:l ii:.-R~WJ.I: L,, -{-O)~lz;Jil~A1¥J:fr:(£l;:J::".Jl&I?~ 

tJ=-tL-6~,~il~~oo v7',rf'i, ~fi:il~~:mt;fk~-e~o.::.c~~~Too JH.&~~~ffi 

100, Mf--1-~l!~oo:t.i~~#:l;fk~'t'&.)nf'i, ~O),s?37~~fi--t6.::.c75~-e~o0)--c', 
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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 

For: SUBSTRATE PROCESSING APPARATUS 

Docket No.: 135851 

PRELIMINARY AMENDMENT 

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

Sir: 

Please consider the following: 

Amendments to the Specification; 

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 DEVICE APPARATUS 

-2-
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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 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. 

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 processing 

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 indicators, 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. 

-4-
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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. 

JAO:JOC/sqs 
Date: February 27, 2008 

OLIFF & BERRIDGE, PLC 

P.O. Box 320850 
Alexandria, Virginia 22320-4850 
Telephone: (703) 836-6400 

-5-

n No. 27,075 

. Collier 
ation No. 53,839 

DEPOSIT ACCOUNT USE 
AUTHORIZATION 

Please grant any extension 
necessary for entry; 

Charge any fee due to our 
Deposit Account No. 15-0461 
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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 

For: SUBSTRATE PROCESSING APPARATUS 

Docket No.: 135851 

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. 

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. 

~ 3. An English language Abstract of one or more non-English language reference is 
attached. See References 1-6. 

~ 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. 

JAO:JOC/sqs 
Date: February 27, 2008 

OLIFF & BERRIDGE, PLC 

P .0. Box 320850 
Alexandria, Virginia 22320-4850 
Telephone: (703) 836-6400 

DEPOSIT ACCOUNT USE 
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Please grant any extension 
necessary for entry; 

Charge any fee due to our 
De osit Account No. 15-0461 
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t- (57) Abstract: There is provided a substrate processing device capable of surely reporting a device operation state. The substrate 
0 processing device (100) includes a signal display device indicating an operation state. The substrate processing device (100) further 
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~Jm-t-0::\"'--zo/7°~.lmffifflt: (~f*~Jmffifflt:) 123" 123c:~,vm~ -Cv "00 ~o/ F;¾-~7° 

T 121 f'itlttl:ii' 122~;::tltfl:~tL,tc~o/ Fl 10(7)::\"'--zo/7°~::\"'--zo/7°~.lmffifflt:123 ,;::J:: 

0-C~Jm-t-0=.c:,;::J::".J" ~o/Fl 10(7)1)x.,,.,tBLAn 1=1 ~OOMT0J::5 ~;::fflt:µx:~tt,-c 

v"00 

coo22J ~:1-~1*119,'i~o/ F~~~t1:11s~@~:i:t~o/Fffl!I1os(7)~t1:~r1=1in~Gmt1*a~ 

,=~~ffi~ntc~tlt~124~fflt:µx:L -Cv"00 ~-~124(7)M{Jll1~~';::f-;ti)x._,.,~tltffi 

m C£t!z~t1tmm) 12 s :o~~tl:~ n -c .to".:>" v X./,~•mm 12s ,'i" v X./, 200~* 

3¥-JJ~ ,;::§J~f.tv "LIOCI/JJ:iJ~f,ti)x./,~tlt~tl: (£ttt~tlt~tl:) 125a.:t3J::Vi)x. 

/,~tlt~tl:125a~~lti:~-tt0tcllb(l)?X./,~tlt~fl:x.v.r:::~:,r (£t!z~tlt~tl:~ 

lti:ffifflt:) 12sbc:---C-fflt:µx:~tt, -cv "00 1Z11,c1~:i:ta~ ,=JF~n -cv "0J:: 5 ,= v x./,~•~ 
fl:x. v.r:::.~:,r125b,'iimtEE~1*111:ti""{Jll1ft/M~c:~7--~1*119(7)~tlt~l 24M7Y~ 

~:ti""ft/M!f~c:(7)F1=1i ,=~tl:~tt, -Cv "00 =.tt,G" i)x./,~tlt~fl:x.v.r:::~:,r125b.:t3J::V 

i)x./,~tlt~tl:125a(7)~~tb{1f::,;::J::".:)" i)x./,~tlt~tl:125a(7)o/--{~y (£t!z* 

Mf*) 125c~i)x./,20o(l)tlttl:~c:L-C" 7-f-~1' (£t!z*MJ:l.) 211,;::ML -Ci)x./,2 

oo~~tlt (7-z~1/:,.,,:7") .:toJ::VJm~ (-r',{7-"T-z~1/:,.,,,:f) -t-0J::5 ,=mµx:~tt, -cv "0 

0 

[0023] ~-~124(7)~{Jll11fJi~';::f-;t" 7-f-~1'217~1JxWL-Cf-fffi~-tt0f-fffi~126:6~fflt:µx: 

~tt, -Cv "00 1fffi!f~ 126(7) J:::jy~;::f-;t" ~J:1~202:0~~,tGtt, -Cv "00 ~3:1~202(7) 

rft!M~ f'i" ~ 1=1 ':/-zo/?' (~ 1=1 oo Mffifflt:) 141 ,=J:: ".:> oo M ~n0J:: 5 ,=mµx:~tt, -cv "0 
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0 

[0024] !Zl 1 ~;:m:cti¥J~;:7T'~h -Cv \gJ:'5 ~;:, ffif;j-J±~f.$:l l l~{Jllh'tlfflfl3c:--!J-7~f.$:l l 90Yff,ffl 

ffl312 6 ~ftlff€fl3 c: (J) rFI, ~;: f'i# ~ 1-- 21 7~ ~~~ii" g f ;:Jsb (J)# ~ J--x. v ~ ~?7 ( £tEH~:1~ 

Jl.~~-fflf-pj) 11 s:v~~M~n -Cv \go #~ J--x.v~~:?7115(1)~~.g, ~;:~~~ntc~ 

~ Jl.c: L -C(J);~A12s~;:fj:~f.$:c: L -C(J)V~ Jv::\"'-.Yo/7°219:v~Jk:Sfq;:ffi)t {-t,t~n 

-C:to~, v~ Jv::\"'-.Yo/7°219fj:#~ l--21 7~~I~];:3zJ~'f L, ~:f!Jt/:p202(J)Tft/ffiff!3~M 

.. t=iJn~f.tJ:5 ~;:f-pj)J)G~t't, -Cv \go 

#~ 1--21 7fj:~~*(J)*Rff!3tt~ffli?t. -c:to~, ~~:Mc ( fftl?t.f'f, 50,---.,125:M(ffioc) 

(1)17 x./,200~-t(J) q=r Jl.,•~fl?t. -C~@rHIPJ ~;:m~IJ~i±"tc~~---c:, -th-t'n7k3:fZ.~;:* 

RTgJ:5 ,;:mP>G~h -Cv \go 

[0025] 1Z11,;:m:ct1¥J,;:7T'~h -Cv \gJ:5 ,;:~~~124(1)1)'x./,~~~ffitx.v~~:?7125b 

fJllJ:toJ: V#~ J--x. v~ ~?7115{JIJJc:RMfJllJ---C:&)gft fJllJftlffiff!3 ,;: fj:, ii!rM't-1~Ltc#lffl~ 

'hL<fj:7F5•!1:,:fJA---C:&)g'.7!)~✓x.7133~#t~TgJ:5#ti~77✓:toJ:V~&7~ 

1v:?1"0ffj)J)G~ntc:7!J ~✓.:::z.;::.o/J-- 134:v~~M~n -c:to~, i)'x./,~~~Ml 25ac::7!J 

~ ✓ .:::z.;::.o/ l--134c:(J) rFI, ~;:fj:, IZl7T'fj: Lf.tv \i9~, 17 X./,{J) P3 ~ ]JIP] (J)fftmt~mif~i±" 

g£flltmif~Mc:L -C(J)/o/':f-itbi±"~ffitl35:v~~M~n -Cv \go 

:7!J~✓.:::z.;::.o/J--134il=>~~~tB~ntc:7!J~✓x.7133fj:._ /o/':f-itbi±"~ffitl35:t3 

J:V? x./,~~~ffitl 25a, 1f-fflff'3126,;:&)g#~ l--21 7';:mfiffi~ntc~ ,;:, IZl7T'L 

f,tv \!f :7H;:J:~g&v \~ '¼:h -C, ~f.$:l l l(J);9i--ft13,;:1)~~t,~f.t~ngt,~, b L< fj::7!) ~✓ 

.:::z.;::.o/ l--134(J)g&t, \~.7t-fJllJ---C:&)g-ljzfJllJ ( #ti~fJllJ) ,;:'¼:---c:ffi~~n, WV:7!J~✓ .:::z.;::. 

o/ J--134~;:J: 0-C, ~~~124N ~;:~~ tB~;tt,gJ:5 ~;:f-pj)J)G~h -Cv \go 

[0026] ljz~;:, *36~ (1)£fllt~:fl~mt1oo(J)muf1=q;:---=>v \-cm~Tgo 

IZI l:toJ:V!Zl2,;:7T'~h-Cv \gJ:5 ~;: .. ~o/ Fl 10:v~o~ F~o/ J--114~;: #ti~~t't,gc:, ~ 

o/F~A~tB l=I 112:v~7P✓f'1/fo/?7113~;::J:--::i-C!ffl:it(~h-- p~p-~~J--114(1)1:: 

(J)~o/Fl lO'j:~o/F~~~ffitl l8,;:J:0-C~f.$:l l l(J)J:kJffi3"'~o/F~A~lB 1=1112 

ti~~~A~hgo 

~A~htc~o/Fl lOfj:@J~:i:t~o/F:ffilJ105{J)ffiJE~htc:ffilJif:lltl 1 7 "'~o/F~~~ 

ffitl 18~;::J:--::i-C § iJJl¥]~;:~~~h-Cst,trlt~h, -~1¥]~;::*tr~ntc~, :ffi)J;f:,/itl l 7 
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iJ:,.G-::iJO)~o/F;t-~7°T121 ~;:~~~n-cst,tlll~h, -~1¥J~;:*1f~ntc~, fflJJ 

tEtl 1 7iJ:,.G-jJO)~o/FT~7°T12l ~C:~~~n-c•ulii' 122~C:~-~h0iJ:,., b L 

< ~'i@U~~o/F;t-~7°T121 ~;:~~~n-c•u1-g-122~;:~-~h00 =._O)~, ~o/FT 

~7-j-121O)f/:r./,~A~lli1=1120~'i=\"'--\"o/7°~Mtmffif 123 ~c:J::-0 -CMCGh-C:to 

~-- ~-~124~c:t'i!7!J~::,,,,x.7133;6~mfim~h, 3'Ef!Mf~n -Cv \00 ~J;{J:f, ~-~1 
24,c:,-;t!7!)~::,,,,x.7133~L -c~it:fJ7-il~3'Ef!MfT0=..~~;:J::~, ~*-OCil~20ppm.!2}. 

T~, ~~11 lO)P"J~ (::k~#lffl~) O)~*-OCJ::~bJi!iiJ:,.,c:,fft<~JE~h -Cv\00 

[0027] •u1-g- 122,c:•u1~ntc~o/Fl lO,'i-t:O)OO 1=1 {Jllj]ilffiii:JilHf-7''~{*1190):iEi:m~l 

19a,c::to,t0?:r.,,,,,~A~lli 1=11200)00 l=l~ill~~c:}ff)L{-t,tGh0~~b~C:, -t:O)=\"'

-\"o/70il~=\"'--\"o/70~ JI~A~ffitl 23 ,c:J::-0 -Cl& ~~~ti,, ? :r./, tfi L Ah 1=1 ~001i5c~h00 

~o/Fl 10il~~o/FT~7°T121,c:J::--::i-C001i5c~h0~, f/X./,2om'i~o/}q lOiJ:,.G 

f/X./,~-~ffll 25aO)o/--{~'!f 125dC:J::0 -C? :r./,tfiLAh 1=1 ~imC -Cl:::0o/'.7Yo/ 

7°~tl,, ~7-f'Lf,tv\/o/"T~bi±"~ull35,c:-C?:r.,,,,,~!l:~Ltc~, ~-~1240)~ 

::iJ,c:&>0t~m~126"'-~A~h, *~"217~;:~tlt("f--y~:}::,,,,!7"') ~h00 *~"21 

7~C:f/X./,200~st,tlllLtc f/X./,~-~ffl125a,'i~o/ Fl 1mc:!R:~, {XO)?:r.,,,,, 1 

10~*~"217,c:~tlt-t-00 

coo2sJ =-0)-jJ c1::r&'¼:td'irr&) O)~o/F;t-~:1'-j-121,c::to,t0?:r.,,,,,~•mffif125,c: 

J::0?:r.,,,,,0)*~"21 7"'-0)~tltfp*g::i ,c:, ftf!jJ (T.f&'¼:td'il::.f&) O)~o/F;t-~7° 

Tl 21 ~C:t'i@J~:i:t~o/ Fffl)}l05iJ:,.GJJIJO)~o/Fl 10il~~o/ F~~~ffll l8~C:J::0-C~ 

~~n-c~•~n, ~o/F;t-~:1'-j-121 ~c:J::0~o/F1100)001i5c-fr*n~[pj~:i1Hr~n 

0o 

[0029] r~:ffi'JE~htctt~O)?:r.,,,,,2oon~*~"21 7,c:~t1t~h0~, '.J1=i l=l 'S/-\"o/514 7 

~c:J::0-CMCGh -Cv \fc7&m!'.J1=i2020)rtri'ffi~il~, 115 l=l 'S/-\"o/514 7~;:J::0-C, 001i5c~ 

h00 ~v\-C, ?:r.,,,,,2ooff~*~Ltc*~"21 n'i'S/~1v=\"'--yo/7°219il~*~":r.v 

~~5115~c:J::0-c 1::*~n0=..~,c:J::~, ;,&J:m1;P202P"J""~A co~-r-~::,.-,,:7") ~n-c 

1-r<o 
[0030] 0~7-~::,,,,'.7''~'-;t, ;,&J:m1;P202~c:-C?:r.,,,,,200~;:{£~0)7&J:!l!il~~:M!i~h00 

;,&J;!l!~f'i, ~7-T'Lf.tv \/o/"T~bi±"~ffll 35--C-O)?:r.,,,,,O)!I:~ Iffl~~~, ffl{J::: 



Page 147

WO 2007/034957 11 PCT/JP2006/319014 

~ (7) ~ (7)-¥J11l-C-, r:'.7 x.r~ 200 .to J:: V~ o/ F 11 o fi ~ f*(7)~ffl3"'-t.& lli ~ tL-00 

[0031] -fX~C., J:::~Ltc£-tft~:ffl!.~uil00~Jl=n, \fc£,t&~:ffl!.V7-T A300(7)-fftl~IZl3~C. 

£---5v \-c~~T00 

IZl3~C.~T J::5 ~c., £:t&~:ffl!.V-7-T A300f'i, *7-r-:=Z:1/e°.-i ~!,7302&V J:::~Ltc 

~~(7)}1:;_;f:ft~:ffl!.~ffil 00~WT00 ~~(7)}1:;_;f:ft~:ffl!.~ffil 00& V*-7- J---::z:/t~0 .-i ~ 

?'302f'iffetl~f!LANf.t~'(7)iffi{§@J~304~:frL -C~~~tt,, *7-}---::z::,,/t:0

.1 ~!,7302 

tr-G(l)m~ < lli JJ {§ % ) n,; -E n-F tt,(7) £:t&~:ffl!.~ u11 omc. ML -c ~f§ < lli JJ) ~ tL-0 

J:: 5 ~C.f,t0 -Cv \,go 

[0032] £-ttt~:ffl!.~uil00f'i, V~T Jv*~ffi~306~WT6o .,,~ f*a'-HC.f'i, V!f--r Jv* 

~ffi~306c!::L -C, ffetl~f'!{§%~T (V~T Jv!,7?~308) &Viftf::ijJ~ffi (7"-!f~31 

0) ~{im~, =.tt,G(l)V'.~l''j-Jv!,7?~308&V:1'-!f~31oi1,;i/JfpT0=.t~c.J::~, £-tft 

~:ffl!.~ffl 100(7)~i/J~~~~ffl3 ~c.~-t-J:: 5 ,c.t.t0 -Cv \00 

[0033] V!f--r Jv!,7?~308f'i, LED~-~~il,;~~f& ( fftl~f'!4f&) ,c.fj~~tl,tc.3/c1»it~ 

WL, -ttL--Ftt,(7).3/c1»itil,;-ttL--FtL-~f.t0fc5 ( -Wtl~f!$ · ~-~ · i/tf.tc!::") -c-;a.3/c-t-6 

J:: 5 ,c.t.t0 -Cv \00 ~tc, -ttL--FtL,(7).3/c1»it ( 5) f'i, -ttL--FtL-ffl51rJ ,c.mfJfp (,¢,r:~T, ,¢,r:i!&, 

r~~T~), b L< f'i, -ttL--Ftl,(7).3/c1»it ( 5) il,;{Jf:it ( 7~1/) L -Ci/J{-'p ( ffetl~f;f ~5il,;,¢,r: 

t!&t.t c!::") T 6J:: 5 ,c.t.t0 -Cv \00 

:1'-!f~31of'i, f7iJ~f'f'~~if, ~~if, ifrf.toJ::V,)o-r'~f.t~'(l)if5~efrJE(l)if 

EEv~1v-c-q~ilJT0 (i/Jf-'p-t-6) =.tn,;-C-~6J::5 ~c.f.t0 -Cv \00 

~tc, =.nGV:7''--r Jv!,7?~308& V:1'-!f~31of'i, i/J{-'p~~ ( fftl~f'!,¢,r::kJ, ,¢,r:i!&, 

q~i1Jf.t~'(7)~~) ~lliJJ{llf[c!::L -C~~~ntcefrJE(l)~ffl,c.lliJJT0=.c!::i1,;-C-~0J::5 

,c.f.t0 -Cv \,go 

[0034] .::z..~'!f--{✓!,7~7:r.--{7-~fft (UI~ffi) 312f'i, £:t&~:ffl!.~ffil00c!::-,(;$:~c., JG'i 

*o/r-?~:7~:frL t~,tGtL--Cv\00 ;:.(7)UI~ui312f'i, ffetl~f'!Wl~*~(l)/~*Jv 

:ff~ (*~~314) ~WL, ;:,.(7)*~~314fc.*~ffii:m ( -Wtl~f'f'~~T0ffi1(7)~,::::.!,7 

ffii:m316, ffi2(7)~,::::.!,7@Iffif37 4) &V~{-'pffiffif ( fftl~f'f'~~T6ffi1(7)AJJffii:m3 

18, ffi2(7) AJJffii:m364) il,;*~~tL-6J::5 ,c.t.t0 -Cv \00 *~ffii:mf'i, V~T Jv* 

~ffi~306il,;i/J{-'p-t-6ilJ{-'p~{tf:.toJ::VV~T Jv*~ffi~306il,;i/J{-'p~{tf:~¥fJi\ItcL 
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-Cv "0=-t~~TIIJ{~~~ C~tT. ,~lJ!-. q~IIJ~) ~*~L-. ~tc-. ~{~OOitm~C.fi-. :/ 

:YT ;1,,*~~~306il~IIJ{~T0drt~<t'L----=>O)IIJ{~~{4il~.7'1J (~7E)--C-~0J:5 

~c.t~-0 -Cv "00 

[0035] ~tc-. £tEt5e.!Jffl~ffil00 rkJ ,c.fi:/::7',T ;1,,ffi!J~~ffl:320il~~~tGh-. =-0):/:YT ;1,, 

ffiU~~ffl:320fC.f'i-. J::~Lto:t~AJ--:::z:,,,,1::°.:i ~?7302-. :/::7',T ;1,,*~~~306& VUI 

~u1312il~m:7J.@~m0v "f'iimfi3@~~1rL -c~~~n -c:ro".J-. !~1/:~lT 11,,mu~~ 

ffl:320f'i-. :/:YT ;1,,*~~~306&VUI~ffl:312f~c!::~ffiU~T0J:5 ~c.t~-0-Cv "0 

0 

[0036] IZl4~C.:/::7''T ;1,,ffiU~~ffl:320~q=tJC,-..tLtc/~~Fi)'.:r.7ffitpjt;v~~~h -Cv "00 

IZl4~C.~T J:5 ~c.-. :/:YT ;1,,ffiU~~ffl:320f'i-. CPU322&V~--=E-!J324f~c!::~~ .li

-. =-0):/:YT ;1,,ffi!J~~ffl:320fC.f'i-. -Wtl;zJ:f1&~T0:/:YT ;1,,ffiU~7°o::7'7A5il~ic~ 

(~~) ~n -cv "00 =-0):/!fT ;1,,ffiU~~ffl:320f'i-. .:::i.~'!f (;t-.r-::.v~?') O)~;ft~c.r,t 

t-C-. 7J;;.A}--:::z:,,,,1::°.:i~?7302&VUI~ffl:312~:frL -C:/::7',T ;1,,*~~~3060)11J{~ 

~ffi!J~Ltc".J-. :/:7"TJY*~~~3060)11J{~~~~~UI~ffl:312f~c:'~c_*~~-ti:-fc 

".JT0J:5 ~c.t~-0-Cv "00 ~tc-. £tEt7113:l.~ffil00il"GO)~ffiO)~IIJ~~~c.lil-t-0f# 

ffl~I&~L -Cv "00 tctcL-. =-O)~IIJ~~t:/!lT ;1,,*~~~3060)11J{~,c.---=>v "-C 

f'i1&~T00 1'51-. IZl4--C-f'i*~OOitm t~{~OOitmil~l ---=>O)lffiiffij~c.*~~h-Cv "0il~-. =
hGil~-wJff*~~h0%~-L*BJiO)fml11Hc.~~h00)f'i ~ 5~--C-'L~v "o 

[0037] IZI 5 ~C.:/::7',T ;1,,ffiU~~ffl:320fC.J: ".J ~1T~h0:/:YT ;1,,ffiU~7°t:1::7'7 A50)~ti!gffit 

µJt;v~~~n -cv "00 !Zl5~c.~-t-J:5 ~c.-- :/::7',T ;1,,ffiU~7°0:Y7A5f'i-. 7 :7tAif3:i.ffl)3 

30-. ffiU~ffl)332,& tJt:/::7''T /YI/ Oif~334~~T0o 

[0038] 7 :7tAif3:i.ffl)330f'i-. ;J;;.A}--:::z:,,,,1:::0 .:i ~?7302,&VUI~ffl:312~:frL t.:::i.~'!f (;t

.r-.':.v~?1) il"G0):/:7"T JY*~~~3060)11J{~~{tf:O)ffi~~~{~tt0J:5 ~c.f~0-Cv" 

00 ~G~c.-. .:::i.~-!f (;t-.r-::.v~?') J:".J~.:z:.Gntc:/::7',T ;1,,*~~~3060)11J{~~{4~ 

Mwi:L-. ~ .:z:. Gntc11J{~~14,c.~Ail~f~v "il"c!:5n"~T .:r. o/:7L-. T .:r.o/:7ffi *il~NGO) 

m-itf'i-. -tO)NGO)~izg (J~lz§) &V~T.:r.o/:7ffi*~UI~ffl:3120)*~~314~C. 

*~L-. T.:r.o/:7ffi*il~OKO)mitf'i-. !~IIJ{~~{4~ffiU~tf~332~c.~fi3 T0J:5 ~c.t~ 

0-Cv"00 
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[0039] ~tc, =.<lYT :7t7'~~if~330fi, :/!TT JviUJIJ~ul320~imf§ -t-0.:::z.~~O)~JiE 

(7:7t7'fff'J~N), -r'~:70)1Jff%1t, ~~~ftf:(~~~~·7FJE:M~~) ~~~L, ~ 

tc, ?1-if~O)~uf(*7'l--::r/'e°=r-~5302+ur~ul312f.ti!:)J:~::r'7'::./p-~L-CJ\.fJ~ 

ntc ~ ffi (Jt*3TU+Y~ 7'::r~ F) ~~1-rT0fcbb ~=mJE0)~~~1-rf.t0-Cfi~T0 

mtre~~T00 

[0040] ~tc, 7 :7t7'~~~330ti, l&~T0J:5 ~=fff'JJ!Jt~332J:~:/!7T Jvjs(JFm~30 

60)tfJf~~ftf:O)fi~tilLW: (~ftf:il~JvtftLtctitfljO)'{)O)) ~stf~tt, ~~~=:/:7''T Jvl/ 

Oif~334J:~:/:7''T Jvjs(JFm~3060)-1=-.:::.5!}/';T (~ffi) ~* (tbf~tR:~) ~stf~tt 

0J:5 ~c:f.t0 -Cv "00 ~~~=-- =.ti,~:/:7',T Jvjs(JFm~3060)tfJ{~~ftf:~:/!7T Jvjs(JF 

m~3060)lf]{~tR:~~~UI~ul3120)js(JFl@ffil~C:js(JFL, ijrJEO)r1c1i~-ejs(JFl@ffil 

~ ]!~-t-0J:5 ,c:t.t0-Cv "00 

[0041] fff'JJIJ~332ti, 7 :7t7'~~if~330J:~~f§ ~ntc:/!TT Jvjs(JFm~3060)tfJ{~ 

~ftf:~stf~tt, ~tb{~~ftt:,c:ML-CmJE0)~~~1-rf.t5=.~,c:J:~fi~L, :/!TT 1v 

js(JFm~306.r-...O)t:fjfJ{[t[~~JET0J:5 ,c:t.t0-Cv "00 =.O)~JELtcttlfJ{it[~:/!TT 

Jvl/Oif~334,c:~f§ L, IRJ~,=-- tb{~~ftf:O)fi~~* (~ftf:il~JvtftLtctR:~O)'{)O) 

) ~7 :7t7'~~t~33mc:~f§ (im~) -t-0J:5 ,c:t.t0-Cv "00 

[0042] :/:7',T Jvl/Oif~334ti, fff'JJ!Jif~332J:~~f§~tl,fcttlfJfit[~:/:7''T Jvjs(JFm~30 

6.r-...ttlfJT0J:5 ,c:f.t0 -Cv "00 ~tc, :/:7''T Jvl/ 0~334f'i, :/:7''T Jvjs()Fm~30 

6iP~~f§~tl,0tfJ{~tR:~ (,¢,r::}:T, ,¢,r:i!&, ~~tbf.tc='O)tR:~) O)t:fjjJf[t[~stf~tt, =.O) 

ttlfJf[t[~~~~tj, (-1:-.:::.5!}/'!7) L, -1:-.:::.5!J/':7" (~ffi) ~* (:/!TT Jvjs(JFm~30 

60)tfJf~tR:~) ~7 :7t7'~~t~33mc:~f§ -t-0J:5 ,c:t.t0 -cv "00 

[0043] {'J(,c:, :/!TT Jvjs(JFm~3060)tfJ{~~{tf:&Vtb{~tR:~~*JF~.:i±-0-~0)~~ 

~~6,c:£---:5v "-Ci>ll:!1':IT00 ~6,c::/:7',T Jvjs(JFm~3060)tfJ{~~f4& Vtbf~tR:~ 

~*JF~.:i±-0-~0)~~,=:tott07o~iJ~JF~n -cv "00 

[0044] ~6,C:JFT J:5 ,c:, ~~1 ,c::tov "-C, 7 :7t7'~~if~330f'i, .:::z.~~ (;d--"'v~5) ,c: 

J:~UI~ui3120)}\.jJl@ffij,c:]\.jJ~tl,fc:/!7T Jvjs(JFm~3060)lf]{~~ftf:~st1~ 

tt, -9-:z~ntctb{~~ftf:,c::3:7'iJ~~v "1Pi!:5iP (l&~T0J:5,c:1t,511lO)!J(~i)~~v vfy:,, 

J\.fJ:rJi_ § O)*J\.fJiJ~~v "ir:.f.ti!=~) T::r.o/:7 (~UJE) T00 T::r.o/:7~*iJ~OK (:3:7'~ 
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L) O):IJHH:t,. ~1JJ1~~ftt:~m1J~:ff~332~;:~f§ L,. M:~2~;:~rrr:so --Ji __ :r::r.o/:77 

~*il~NG (~.7-~".J) O)ffl1tfi7&~1-1 ~;:~fiL-. 7'::r.o/:7~*il~NG--em:S~lzg ( 

~ lzg) ~ ~ 7"' ::r. o/ :7~ * ~ ~ UI~ffl 3120)*7-f' IffiftiiHC~7-r'T 0o 

[0045] M:~2~;:.t31;-..-c-. m!J1M1:ff~332f'i-. 7 :77t.7-~~:ff~330J:: ".J~{§ ~htc:/YT Jv*7-f' 

ffi~3060)1JJ{~~f4~st{-tit-. ~iib{~~fq:~;:ML -C?,ffJE0)7&~~1-rt~5=-~~CJ::".J 

fffl~L-. :/!fT /V*7-f'ffi~3O6"'-0)lfjjJfili~rR:/ET0o 

[0046] 7&~3-1 ~;:.t31;-..-c-. m!J~:ff~332f'i-. i':R:JELtdHJJfili~:/YT Jvl/ O:ff~334~;:~ 

1§ T-'5o '¼.tc,. :/YT 1vI/ 0~334f'i-. m!J~~332J:: ".J~{§ ~htdHJJfili~:/!7"T 1v 

*7-f'ffi~306"'-lliJJT-'5o ~G~;:-- :/YT Jvl/ 0~334f'i-. :/:7"T /V*7-f'ffi~306 

il~G~{§ ~h:Sib{~~ffi (,¢,r:~T-. ,¢,r:~,. ~~ibt~cO)~ffi) O)lfjJJfiii~st{-tit-. =-O)lli 

JJfiii~~~~t.J! (-l:-.:::.?"!J:1/Y) L-. -l:-.:::.?"!J:1/Y (~ffi) ~* ( :/,fT Jv*7-f'ffi~306 

O)IJJ{~~ffi) ~7 :77t.7-~~:ff~33m;:~f§ T-'5o 

[0047] 7&~3-2~;:.t31; "-C-. m!J~:ff~332fi-. 7&~3- l~IR1P~~;:,. :/YT Jv*7-f'ffi~306 

O)IJJ{~~f4~7 :77t.7-~~~33o~;:~f§ Gm~) T-'5o 

[0048] 7&~4~;:.t31;-..-c-. 7 :77t.7-~~~330fi-. m!J~:ff~332J:: ".J:/!l'T Jv*7-f'ffi~3060) 

ib{~~14~st1-tit-. ~G~;::/Y-'T 1vI/0~334J::".J:/Y''T 1v*7-f'ffi~3060)1JJ{~~ 

ffi~st{-tit:So =-nG:/Y''T Jv*7-f'ffi~3060)iJ]{~~f4~ib{~~ffi~~UI~ffi312 

0)*7-T' Iffif ffiH;:*7-f' L-. Bf IE 0) rFI, ~--e*7-f' Iffif ffij~ ]!fJrT 00 

[0049] tJZ~;::/Y-'T 1v*7-f'ffi~3060)1JJ{~~f4& Vib{~~ffi0)*7-T'-Jii*~;:--=>v "-CIZl7J:J 

~IZI 11 ~;:£01;-..-cJJll3J:lT-'5o 

IZl7~;::/Y-'T 1v*7-f'ffi~306 (:/!7"T 1v5'?~308&V::t'f~310) O)IJJ{~~14~ 

t~0£f1iM:~~fft1000)~iJJ~ffiO)-,Wtl (-~) il~7-f'~h -Cv "00 IZl7~;:7-f'T J::5 ~;: 

-. :/Y''T Jv*7-f'ffi~306~1JJ{~~-tt:S~f4~L -C~~O)~izg (~fq:) ~~JE-t-0=-~ 

il~--e~:So -t-t~;bl:),. .::i.~f (T""'v~5') f'i-. :/YT Jv*7-f'ffi~3060)1JJ{~~f4~L 

-C-. 1--=>0)~izg (~f4) ~~YE ( ¥tl;;tfi!Zl7~;:7-f'Tr~ffilr.7-5'~1'f~l:)j]J t~c) L -CbJ:: 

v"L-. ~~:i:t('¼.td'i(AND)" ii~--=> (OR) t~cO)~~~~:it) ~ffiv"-C~JE(fjtl;;t~i' 

1~ffi!JRESET J]'¼.td'i~ffi[J.7-5'~ 1'f~l:)j]J t~c) L -CbJ::v "o 

[0050] [:/YT 1v5"?~ J 
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[,AjJI@ffij] 

1Z1s~;:u11tui3120)*~~314~C~7Y'~tL,tc~{~I®tm t L -CO)ffilO) Ahl®tm31 

8;a~~~tt, -Cv "00 .:::z.~-lffi, ::_O)ffilO),AjJI@ffiJ318~CML -C~1~-t0::.t,;:J::~, 

1/ ~-T 1v?1?~ 3080)il.J,f~~14~~JET 00 

[0051] !Zls~;:7Y'T J::5 ~;:, ffilO) Ahl®tm318~;:;tov "-C, :/~-T 1v?1?~3o80),~:kT~{4 

t:/1i'T1v?1?~3O80),~~~1tf:~~JE-t0=.t;a~t-~00 

[0052] ffil 0) Ahl®tm3180) q=r :9<!:ffi3~;:fj::, ~~O) ( ~J.~:Ji'4---=>0)) 5ffil5JrJAiJtf~340;o~* 

~~;rt, -Cv "00 ::.tt,G5ffil5JIJ,AjJffi3340fj::, ffel~:Ji'413 (~, ~- Jit:toJ::Vwf.tc) 'IJ-:. 

G~tR L, :/-!TT Jv?"? ~ 3080)3e.J'c5~~JET 0J:: 5 ,;:f,t0 -Cv "00 ~tc, -tn-t'n 

0)5ffilJJIJAiJ !f~3400) Tffl3 ~;:fj::-ttl,-t'tt,0)5ffilJJIJAiJ !f~34m;:Mfit-t 0 ( ffe"tl ;zJ'f' 

4---=>0)) f§:$'i:;~JEAhffi3342;o~*~~tt, -Cv "00 -tn-t'tl,O){§:$t~JEAhtt~342~;: 

fj::, -tn-t' tt,0)13 ffilJJrJ Ah t~ 340 ~;: :to v "-c~ JE~ tt, tc -t n-t' tt,O);e .J'c13 O){§:$'i:;-t 

0il.J1~ C~:kTil.J1~:toJ::V,~~il.J1~) ~~JET0J::5 ~;:f,t0-Cv "00 -tf.t:bi:J, :/-!TT 1v 

y19~3080)il.J,f~~m C~:kTil.J{~, ,~~il.J{~~) O){§:$t;Jl~{ft~~tRL -C*7I'-t0=.t 

;a~-C-~00 

[0053] ~tc, ffilO)AiJI®tm318~;:fj::, -tn-t'tl,0)5ffil5JrJffi3340~;:MfitT0 (ffe"tl;zJi'4---=> 

0)) ,~:kT~{4 Ahtt~344;o~*7T'~tt, -Cv "00 -tn-t'tl,O) ,~:kT~{4 Ahtt~344fj::, ~ 

~O)ffilO)itfft~mAhffi3346t~~O)ffilO)pjtft~{4Ahtf~348t~~T00 

[0054] ~~O) ( ~J;zJ'f'2---=>0)) ffilO)itfft~mAhtf~3460)-ttl,-t'tL,~;:fj::, J:::JZB:Ltc:/-!T 

T 1v?1?~3O80)3ejt;5 ( 13ml5JrJAhffi3340~;:;tov "-C~tRLfc.13) ~,~:kT~-tl:0t~ 

0)£t/lt~3:!l!itui1000)~11J~m c ffe"tl;zJ'f'1 q:--y!JY~Aq=r J, r q:--y!JY~l:H q=r J t.tc) 

~AiJT0J::5~;:f,t0-Cv"00 ::_O)ffilO)itfft~mAhffi3346~;:AiJLtcitffiO)~m 

f j:: , ~ JZB:-t 0 ~ 3:!l!:ct ~;: :to tt 0 m P>t ~"* t t.t 0 0 

[0055] ~~O) ( ~J;zJ'f'6---=>0)) ffi10)pjtft~{4 Ahtf~3480)-ttl,-t'tt,~;:fj::, tfiit3:!l!:i:t~;:;tott 

0~im/p] ( ~J;zJ'f', 1~fdj::J (or), r '/J-:.---::> J (and), 1-C-Jb0J, 1-C-f.tv "J f,tc) Jk V}t5J.ll 

~ AiJT0J::5 ~;:f,t0 -Cv "00 

[0056] -tf.t:bi:J, ,~:kT~14 AiJ!f~344~;:fj:::/-!fT 1v?""f7~3o40),~:kT~14 (il.J1~~14) ~ 

L -C, ~3:!l!:i:t ( fflf P>t~{4 :to J:: V~im/p]) ~t55l.ll ~----=> 0):{$0) q=r ( ffe"tl ;t fi' ffi 10) itui~ 
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~Ahlf~34O, ffi10)pjc;:s'.z:~d4Ahlf~348fctc:') {;:Jm:s'.z:L-C~YET0~c:t0~-C-~00 

Lfct0~0 -C, ,1~tT~{4;o~ _w,+-r<tct~, ~J;zJi'1r!i5Jll;o~2"JJ;l.1::m:tct0J:5fct,~tT~{4 

i0~6?)0-Cb~YE~7-~lt'51r.-C-~00 

"¼.tc, 'S/::7"-r;v!7?~3o80),~tT~{4 (mb{~~{4) ~¥iMJfcT~:f!l!:i:tc:L -C, ~~O)~ 

{4 C~iz;;I) ~~YET0~c:t0~-C-~00 fftl~:Ji', !Zls{;:7-f'T J:5 {;:, 'S/::7"-r ;v!7?~3O80) 

ltB~,~tT~ii"0~{4~, ,WU~:J:f I q:--y!JY~Aq=r-C-61)0, "¼.fd'i, q:--y!J7~/:B q=r-c-

6?)0J c:O)~:f!l!:i:tc:L -C~YET0~c:;o~-C-~00 

[0057] "¼.tc, Ah00itm318~;:,-;t, -ttL--t'tl,O)B~J31J~34O~;:MfitT0 (ffetl;;tJi'4---:)0)) ,~ 

~~{4 Ah~35O;o~~7-f'~tt, -Cv \00 ~O) ,~~~{4 Ah~350f'i, J:::~Lfc,~tT~ 

{4 Ahlf~344c:-ttL--t'nfRJ~O)m~~~T0~~0)ffi20)~-/ilik~Ahlf~352c: 

~~O)ffi20)pjc;:s'.z:~{4Ahlf~354c:~~T00 !Zls-c-,'i~tL,~,~tT~f4Ah~344 

c:,~~~{4 Ah~35O{;:iJJf~ik~ib~2"JLiJ~Ah-C-~fctv \J:5~;:~7-f'~tt, -Cv \0t0~, 

~ti,~;: ~H~ TJ! ~;::~,< O)iJJ{~ik~ib~ Ah Pf~-C-61)00 

[0058] "¼.tc, ffilO)AiJOOi1:m318~;:f-;t, !Zl7-f'Lfctv\{*,'c1~7-T'~YEAh~;a~~7-T'~tL-00 ~ 

O)f*,'c1~7-f'~YEAhlf~~~YET0~c:{;:J:~, ,~tT~f4Ah~344~-C-~YE~ntc 

mu{~~{4:toJ:V*7-l--:::z✓t::
0

:=r.~!73O20)}~7-f'O)c!:1:>~iJ~~-,'c~ii"0iJ~~tRPJ~c: 

T0~c:t0~-C-~00 

[0059] tct:ro, ~:f!l!:i:tf'il::~LfcbO) ~;:~H~T, J:~~-tct~:f!l!:ct~~YET0~c:b-C-~00 

ffetl ?tJi', ffi 1 O);ffi:Jjjc;~{4~ A, ffi 20);ffi: Jjjc;~{4~ B, ffi 3 O);ffi:Jjjc;~{4~C c:T 0 c:, (A 

) or ( (BandC)) c:v \5J:5fct~-tct~:E!l!:i:tb~YET0~c:;o~-C-~00 "¼.fc, ~:f!l!:i:t0)¥iMJ 

fcT~{4;o~~--C-b~:Em:ct+tr!i5lll~l "JO)i$0) q=r-C-~YET00)-C-, ~YE~7-;o~~" \ 

tt,t-c-tct<, .::r.~f{;:'l>5J-iJ~~+Tv \~7-T'~;:tct00 

[0060] tct:ro, 'S/tf-r Jv!7?~3O80)iJJ{~~{40)~YEf'i, J:::~LfcbO) ~;:~H~T, IRJ-B~ 

-YE 0) r~, ~-c-,~tTmh{~c:,~~mb{~~~~ Jl&T J:5 ~;:~YET 0J:5 ~;: L -C'l>J:v \0 

[0061] [-1:-.:::.!7Iffijffij] 

!ZI 9 ~;: UI~-/il 3120) ~7-f'~314 ~;:~7-f'~ tL, t C~7-T' Iffijffij c: L -C 0) ffi 10)-1:-;::.!7Iffijffij 3 

16ia~7-T'~ti, -Cv \00 .::r.~ff'i, ~O)ffil O)--=E-.:::.!7Iffi1tm316~t.i~ (~~) T0~c:~;:J: 

~-- 'S/::7"-r;v!7?~3o80)iJJ{~~{4:toJ:Vmh{~ik~~1eH1I-c-~0J:5,;:tct0-Cv\00 
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[ 0062] IZl 9 ~;:~T J:: 5 ~;:, ffi 10)-1:-;:::.~I@ffil 316 f'i, J::~ L tcffi 10) A-71 I®tm 318 ~;:;to v , -c 
filtJELfc:/:1/T ;i,~ry~3O80)ifJ,f-'p~f4 (,¢,rJ:J~f4:toJ::V,~~~f4) &V~B:0):/ 

:1/-r ;i,~ry~3O80)ifJ,f-'pttfilH::·~~T0J::5 f;:f,t-0-Cv '00 

[0063] ffil 0)-1:-;:::.~I@ffil3160) g=r !R:if~f;:f'i, J::~Ltcffil 0) A.7Jl®tm3180)5~5Jrj~34 

O'"C'filtJE~hfc5 (,WU.:z.f'i45 Uffi, ~, lt:toJ::Vwf.tc)) n~-th-t'tl,0)5--C,Je5~ 

~~n0J::5 ~;:t,t-0 -Cv '00 

[0064] ~tc, ffil0)-1:-;:::.~I@ffil316~;:f'i, J::~Lfc5~5JIJA.7Jif~34O'"C'filtJE~tl,fc-th-t 

tl,0)5 ~;:MT0,~:J:Ttt~~~~358;6~~~~tt, -Cv '00 ~O) ,~:J:Ttt~~~~358 

~;: f'iJ::~Ltc,~:kT ~f4 A.7J ~344 '"C'filtJELfc,~:kT ~ftf:;6~~~~tl,0J::5 ~;:f,t-0 -C :to 

".J, ~O) ,~:kT~ftt:~mtcLtcm1H;:f'i~t,~:kT~ftt:~mtcL -Cv '0~~~~T J::5 f;:t,t 

0 -cv '00 Jl.t$:a"J f;:f'i, ,~:J:Ttt~~~::ff~3580)-~:510)~~5n~fi:f!O)~~::ff~~~ 

f.t05 '°C'Je5T0J::5 ~;:t,t-0-Cv '00 Ltcn~-0-C, :/Y'-r ;i,~ry~3osn~fl~O),~:J:T 

~ftt:~mtcL -Cv '-Cb (:f<l~O),~:,l:J~ftf:;v~filtJE~n -Cv '-Cb) cO),~:,l:J~ftf:~mtcL 

-c ,~:kTL -Cv '0n=-~~~T0J::5 ~;:t,t-0 -Cv '00 

[0065] ~tc, ffil0)-1:-;:::.~I@ffil316~;:f'i, J::~Lfc5~5JIJA.7Jif~34O'"C'filtJE~tl,fc-th-t 

tt,0)5 ~;:MT0,~~tt~~~~36On~~~~tt, -Cv '00 ~O) ,~~tt~~~~36O 

~;:fj:J::~Ltc,~~~f4A7J~35O'"C'filtJELfc,~~~f4;6~~~~tl,0J::5~;:f,t0-C:to 

".J, ~O) ,~~~ftt:~mtcLtcm1H;:f'i~t,~~~ftt:~mtcL -Cv '0~~~~T J::5 f;:t,t 

0 -cv '00 Jl.t$:a"J f;:f'i, ,~~tt~~~::ff~36O0)-~:5t0)~~5n~fi:f!O)~~::ff~~~ 

t.t05'°C'Je5T0J::5f;:t,t0-Cv'00 Ltcn~-0-C, :/:1/T ;i,~ry~3osn~fl~O),~~ 

~ftt:~mtcL -Cv'-Cb (:f<l~O),~~~ftf:;v~filtJE~n -Cv'-Cb) cO),~~~ftt:~mtcL 

-c ,~~L -Cv '0iJ=-~~~T0J::5 f;:t,t-0 -Cv '00 

[0066] ~tc, -th-t'tl,O),~:J:Ttt~~~if~358&V,~~tt~~~if~36Of'i*7-I--:::z✓1:::
0

.::z. 

~~t~~~~~ (ffi10)*7-l--7.-f:::z/"362) ~~L -Cv '00 ~O)ffi10)*7-l--7 --{:::z/"36 

2f'i, *7-l--:::z/"1:::0

.::z. ~~3O2iJ=-i:>O)ffi~ (:/Y'-r ;i,~9~3O80),~:,l:J~ftf::toJ::V,~~ 

~ftf:O)filtJEf.tc) ;6~~0 tcm-ft-~;:~~~tl,0J::5 f;:f,t-0 -Cv '00 

[0067] -Wtl.:z.f'i, IZl9~;:~-t-J::5~;:, :/:1/T ;i,~ry~3osO)jt50),~:J:T~f4, -t-t.tb~iftl.:z. 
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:Jo'? .. r ~-zVY~ttl q:r--e&>.:SJ c:<D ,~~T~f4<D*~:tf~<D~::a5n~ft!!<D~::at~c:~tct.:s 

5--e*~~h---Cv \.:S~it .. .:::z.~-lf (.:t-"'v~37H'i .. r~-z!J7~ttl9='--e&>.:SJ c:<D,~~T 

~f4 (~itg) ,cJ:'J .. V~T 1v3117~308<D~5n~,~~TL ---Cv \0c:1EW--t-0=.c:n~--e~ 

0o 

~tc .. .::z..~-lf (.:t-"'v~31) f'i-. *Ar-7 ,{:::z::,,,,,3520)*~0)~#-HCJ:'J .. *,7'f--:::z::,,,,,1:::° 

=i. ~37302il~G<Dm~O)~~~-li't~--r-.:s=.c:n~--e~.:so 

[0068] fct:Jo .. V!l'T Jv?'17~3o8,cjti)ffi ( 5) ~~JJOL-. *7'f--:::z::,,,,,1:::0 =i. ~37302il~Gt~~n~ 

&>·-::dc~it,c .. ~JJOLtc.3/tiJffi ( 5) ~m1Jfp (,~~T-. ,~~fctc) ~i±".:SJ:5 ~CL ---CbJ:v \o =. 

n,cJ:'J .. .:::z.~-lf (.:t-"'v~31) n~7'.JJT.:S,~~T~f4 (~itg) c:*7'f--:::z::,,,,,1:::0 =i.~37302 

il~G<Dm~,cJ:.:SihfF (,~~T .. ,~~) ~OO,Wi,c-lJJJ'J51'it0=.c:n~--e~00 Ltcn~0---C .. .:::z. 
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?'302il~G<Dt~~--e&>'J-. £tllt~~~ullOO<D~ib~~c:~'iM~~v \=.c:n~51'il~.:So 

~tc .. *7'f--:::z::,,,,,1:::0 =i.~37302il~Gm~n~&>0tc~-it .. 1---=><D3/ciJffi<D.7J-~mbf~~i±".:Stc 

it--etct< .. -oc,c~~<Djti)ffi ( 5) ~mbf~(,~~T .. ,~~tctc:') ~i±".:SJ:5,cL ---CbJ:v \o 

[0069] [7''-lf~] 

-fX~C7''-lf~31 O<Dibf~~f4:JoJ:Vibf~~~0)*~1fft:HC---=>v \---C!Zi 10& VIZ! 11 

~c£---=5v \---C~OOT00 fct:Jo .. l::~LtcV~T 1v3717~i1Jf~~f4:JoJ:Vmbf~~~<D* 

~1fi*c:m~--t-0~00,:tif~T00 

[0070] [}\.jJI@ffij] 

!ZilO~CUI~ul312<D*~~314~C*~~htc~f~I@ffijc:L---C<Dffi2<DA7.JI@ffij3 

64n~~~n tv\00 .:::z.~-lf,:t .. =.<Dffi2<D7-.JJI®oo364~cx-tL ---c~1~--t-.:s=.c:,cJ:'J .. 

:f'-lf~31o<Dmu1~~f4~~~T.:SJ:5,ctct0---Cv\00 

coo11J ffi2<D 7-.JJffioo364,c,:t .. ~~<D ( ¥tl:zff'3---=><D) if5ffiJJIJ7-.JJ:tf~366n~*~~n 

---Cv \0o =.nG<Dif5ffi,JIJJ--.jJ:tf~366~C:Jov \---c-. ¥tl:zff'3f_iffi<Dif5 (~~if-. ffi~ 

ifl:JoJ:Vffi~'tf2fctc) il~GJURL .. 7-lf~31o<D'tf5~~~T0J:5 ,ctct0---Cv \0 

o ~tc .. -th-th<Dif5ffi,JIJJ--.jJ:tf~366<Dili{~,c~'i-th-th<Dif5ffi,JrJJ--.jJ:tf~36 

6~CMF,tf-,:S ( ¥tl:zff'3---=><D) q~m1J~f4 }\.jJ~368n~*~~n ---Cv \0o =.<Dq~m1J~f4 

7'.7.1~368,'i._ ~~<Dffi3<D~ul~~A7.1~370c:~~<Dffi3<Dffltft~f47-.JJ:tf~3 
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72c!::~~T6o 

[0072] [-=t:-;:::.::$7Iffiiffij] 

1Z111,;:u1~ul3120)*7f'~314,c~7f'~ntc*7f'Iffiitm c!:: L ---CO)ffi20)-=t=-;:::.::$7Iffii00 

37 4iJ~7f'~tt, ---Cv "00 .:::z.~-lffi, =._O)ffi20)-=t=-;:::.::$7Iffii0037 4~ffi~ ('Pt~) -t-0=.t,;: 

J:~. :t'-lf~3100)q~11J~f* (11Jfp~f4) :t3J:Vq~IIJtkfi~ (lbf"Ptkm) ~ternic-~0J: 

5 ,;:fct-0 ---Cv "00 

[0073] IZI 1 H;:7f'T J:5 ,;:, ffi20)-=t:-;:::.::$7Iffii0037 4,;:r;t, J:::~Ltcffi20) AiJiffii00364~;::}3 

v "---CfiltJEL fc-t;h,--'e';h,O) 7" -lf ~ 3100) 11Jf1p~f4 ( q~IIJ~f4) & Vffl.:(:E 0) 7"-lf ~ 310 

0) lbf"Ptkm iJ~*7I'~ n6 q~IIJtkm*7f'tf~ 346 iJ~*7I'~n6 J: 5 ,;:fct-0 ---Cv "00 

[007 4] -t;h,--'e';h,O)q~IIJtkm*7f'if~376,;:fj::, J:::~Lfcq~IIJ~f4 J,...jJ~368't'filtJELtc 

q~IIJ (lbf"P) ~f4iJ~*7f'~;h,6J: 5 ,;:fct-0 ---C:t3~, q~IIJ~f4~riMJtc Ltc:ll}i't~;:fj::~q~ 

IIJ~f4~riMJtcL ---Cv "0=.c!::~7f'T J:5,;:fct--:::i---Cv "00 J!. f,$:a")~;:fj::q~IIJtkm*7f'~376 

0)-~:51'0)~::il13iJ~ft!!O)~::iltf~c!::~fct05 c-;e13 T6J:5 ~;:fct-0 ---Cv "00 LtciJ~-0---C 

, 7-lf~31otJ~tfl~O)q~IIJ~f4~riMJtcL ---Cv "-Cb (tfl~O)q~IIJ~f4iJ~filtJE~;h, ---Cv" 

-Cb) c:O)q~IIJ~ftt:~mtcL ---cq~IIJ (lbf"P) L ---Cv "0iF•~*7f'T0J:5 ~;:fct-0---Cv "00 ~ 

G~;:, -tn--'e'tt,O)q~IIJ~f4*7f'~376,;:fj::, ffl.:(:E0)7-lf~3100)q~11Jtkm (q~IIJO) 

~~) ~IZl7f'T0q~IIJ~~*7f'if~378iJ~*7f'~;h, ---Cv "00 !Zll l 't'fj::, r lJ c!:: r 2J O)q~ 

IIJ~{4iJ~riMltc~;h, ---Cv "0iJ~, ~'~GiJ:,.-770)if5~-:$tT0J:5 ~;:L ---CbJ:v "o fftl.:t 

ti, r lJ O)q~IIJ~ftf:c-&>0 r77~1,.;e1::_ q=t't'&>0J ,;:Mf;tT6if50),7j.~q~IIJT0 

J:5 ,;:L ---CbJ:v "o 

[0075] ~tc, -t;h,--'e';h,O)q~IIJtkm*7f'if~360fj::*,Af':::Z~/t0 

;=1. ~::$1ffi'7I'*7I'tf~ (ffi20)*,A 

1--7 --{:::z::,,,,3so) ~~L ---Cv "00 =._O)ffi20)*,A1' 7 --{:::z::,,,,3sofj::, *.A}--:::z::,,,,1::0 

;=I. ~::$7302 

il"GO)ffi'7f' (7-lf~ 3100)q~IIJ~ftf:O)filtJEfctc:) iJ~&>-0 tc:ll}it';:*7I'~n6J:5 ,;:tct 

0---Cv"00 

[0076] l::~LtcJ:5 ,;:, :/-;fT Jv*7f'~~3060)11J{1p~ftf:c!:::/:7''-j-Jv*7f'~~3060)11J 

1"Ptkmt~u1~u13120)*7f'Iffiioo,;:*7f'-r-0=.t,;:J:~. :/-!f71v*7f'~~305,;: 

tfl~O)IIJf1p~f4iJ~filtJE~;h, ---Cv "---Cbc:0)11Jf1p~f4~riMJtcL ---Clbf"PL ---Cv "0il"~*7f' 

T 0 0) c-, .:::z.. ~ -lf (;t-~ v ~::$1) fj::, ffl.:(:E 0) £t/lt~fli!~ul 1000) tkm~ IE L < fE;fmT 
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0=.ba,;--e~00 '¼.tc.,. V:7''--r Jv*7f'ffi~3060)1/Jfp~'fmil,;.:::z..~-lfO)M1~Ltci!Jfp~ 

~t~ 0fflii-.,. -=E-;::.3i7I@tfil ( ffi 10)-=E-;::.3i7I@tfil 316 & Vffi 20)-=E-;::.3i7I@tfil 3 7 4) ~ ii~ ( 

tJl~) -t-0=.~R:J::~ (~t£0)V,;l''-j--/V*7f'ffi~3060)1/Jf'F~ldlf~V!l--r /V*7f'ffi~ 

3060)1/Jf'F~'fm~~il~T0=-~~CJ::~).,. Y7l--?.:r.7~CJ::0fff1J~~1%'--e&>00)7J=> (lb 

f'F~flfil,;JFIE).,. b L< f:t,,,,~F?.:r.7~CJ::0fff1J~~1%'--e&>00)il=- (ffi~O)i;t~.,. [.~jllj2, 

~t~t") ~f1Jffi-t-0=.~n,;--e~00 

[0077] =.=.--e.,. V!l--r /V*7f'ffi~3060)1/Jf'F~fiHC---=>v \-cm~T0o 

f¥tl.:zf'f'V!l--r /V*7f'ffi~306~c:}3,t-'5i!Jf'F~IDfO)-fjtl~L -C.,. V!l--r Jv'.)7?~3o 

8~C---=>v\-Ci!Jf1p~fiE~:fi5o Jl.fi$:a"]~Cf'i.,. *7f'~314~C*7Y'~tl,fcffilO),AjJI@tfil3 

18--e----=>----=>O)V!l--r Jv,1~:,kT (,~~) ~flf~~JEL.,. *7f'~3140)ffil 0)-=E-;::.?'I@ 

tm316'C*7Y'~tl,fcV!l--r Jv7'?~3080)1/Jf'F~'fm C~:.kTJG'i,~~) ~~~~c£;f:,!it 

7l.!::Em~ti:lOOJ:::ff~,c~,tGntcV!l--r Jv7'?~3080)1/Jf'F~'fm C~:.kTJG'i,~~) ~ 

~JttRLt~il,;Gim~T00 

;:..O)~~.,. *7f'~3140)ffil O)-=E-;::.3i7I@tfil316,c*7f'~tl,fcV!l--r Jv7'?~308f'i 

eFf~O)i/Jf'F~:f-r-0 -Cv \-'5il,;.,. ~~,c£~7l.!::Em~t1:100J:::ff~,c~ttGntcV!l--r 1v?1 

9~3os~c:}ov \-CBf~O)i/Jf'Fil,;:f-r:bnt~v \fflii-,cf:t.,. jllj2,~~7-~lil;/r~O)J::5f~,,,,~ 

F? .:r. 7 0) iit~:f ii,;~ .:z Gn00 

ft!!jj.,. t"i::>GO)V:7''--r 1v?1?~3o8 ,c.tov \-Cbelr~O)i/Jf'Fil,;:f-r:bnt~v \ (~~,=~ 

ttGntcV:7''--r Jv7'?~3o8& Vffil0)-=E-;::.3i7I@tfil316il=-GO)Jx~il,;f~v \) ffl~.,. jllj2, 

~~7-~lil;/r~O)J::5f~,,,,~F?.x.70)iiJl~:ftat--et~<-- ~JE~flfO)AJJ~.7-~1/71--? 

.:r. 7 0) iit~:f ii,;~ .:z Gn00 

-tL -C.,. V!f--r Jv7'?~308~C00T-'5,~:.kT (,~~) ~flfO)~-C~C---=>v \-C'T.:r.o/:70K 

~t~nff'V:7''--r 1v?1?~3o8 ,c---=>v \-CO)i/Jf'F~ID:Eil,;~ TT00 

;:_O)J::5 ,c.,. ~f'FOOitfilJ::~C*7Y'~tl,fcV:7''--r Jv'.)79~308~~~,=£~7l.!::Em~ti:fC 

~ttGntcV!l--r Jv?7?~308~0)fitijjj--ei!Jf'F~fiE~:fT5;:..~fcJ::~.,. Y7l--?.:r.7~CJ:: 

0mU1JII~ 1%'--e&>00)il=-.,. ,,,, ~ F? .:r. 7 ,cJ::0mU~~ 1%'--e&>00)il=-~~Jffi-t-0=.~n,;--e 

~,'50)--e.,. .::r.7~;6,;Je:1:.L -C'Li!Jf'F~fiEil,;?i¥Jb,c:fi:bn00 

[0078] '¼.tc.,. fl~0)£~7l.!::Em~tl:100,c:}o,t0fl~0)7-lf~31on,;1RJa'iHc~~i!JT0~ftf: 
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~¥iMf tc L tc ~it ,=:to v "-Cb, ::t'-tf ~ 31 o 0) lb fp~{tf:c: :;t' -tf ~ 3100) lb f"F!lk~ ba~ ffi 

20)-l:-.:::.?'@Hti37 4~=*7f'~ti,,;s0)--e, .::i~-tf (.::t-"'v~?') f'i.!U!ljta"J,;:_ (¾--e) ~IJWr 

T00).7J---etif~<, ffljta"J ,=~JWr-t-0=.c:iJ~l=lJtil§c:f~".J, ~---:de ~IJWr~~ ll::-t-0=.c:iJ~ 

--e~0o 

[0079] J!];:_, *38~ ~=:to,t0~ l0O)~JEOOfffiJO)J::5 ,;:_, ~~ffiE:1''-tf~ (77~A7-tf~ 

) W-:9'f.,=b~~O)ifBO)~t~;s7-tf~~f-t1W~i±-0=.t,;:.J::".J, ~tl:O)JaJill ~=" "0A 

~=ttL ---C, ~ti:O)!lkJi~~if,;:_J::".J~jJ*a"J~;:_~~i±"0=.c:iJ~--e~00 ffe"tl;z_f'f', fflG~ttffi 

0) MI 38 a~ 1k V1iJf ~ a~~L < f'i;>(✓T T ✓A~~= f'i, ~tl:JaJ jzn= v "01"F*~iJ~, if B 

~OO<tc,t--e~tl=O)~lb!lkfi~~~;s=.tiJ~--e~;so 

[0080] ~ 12f'i, :/!f'-j-JvmU~~tl:320J:::--elb{"FT0q~lbffilJ~7°o!f7A400)ffiJJJx:~7f' 

-t-~--e&>00 

~ 12~=7f'-t-J::5 ~=- q~lbmU~7°P!f7A4or:t, £t&11&:f!l!mUfjp!f~400, !lk~s?:1-t~ 

402, q~lbmU~!f~404, ~JE~406&VM~fc•~!f~408~~T0o q~lbmU~7°o,;1' 

7A40f'i, :/!f'j-;vffiU~~tl:32m;:.~ffi~h,, ;>(-l:-9324~;:.o~F~h, ---C, ~7T'Lf~v" 

osJ:::--eCPU322,;:.J::".J~1T~n00 

[0081] q~lbffilJ~7°P!f7A4m;:.:tov "---C, £t&1'&:f!l!mU~~400f'i, ~~7°0'.7"7.b.O),;In=-

O)ffiJJJx:~* ~mU~L, £t&1'&:f!l!~tl: 1 oo & Vt-tf-f-~~~tl: ~=ML ---C £t&1'&:f!I! ~= M 

T01f&:f!l!O)ffi7f'~381TT00 ffe"tl;tf'f', £t&1'&:f!l!mU~!f~400f'i, 1-1f-f-~~~t1:~=ML 

---c, ? :r.,,,.,f$11Ul, 7T' 1k V JJx:~1'&:f!I!~ 0)? x.,,,., @J Jl3l ffi 7f' ~ 381TT 00 '¼:tc, £-ttt1'&:f!I! 

mU~~400fi, £t&1'&:f!l!~t1:100,=ML ---c, 1):r.,,,.,1f&:f!l!t~7f'~381TT00 ~~~=- £ 

t&1'&:f!l!mU~~4oori, *,AI--::z✓e0

.=z.. ~?7302c:O)r1c1i--e, £-ttt1'&:f!l!~tl:1000)!1k~,= 

MT0T-~?'O)~st1i3 ~1T5o 

coo82J M~tc•~!f~4osri, £-ttt11&:f!l!~t1:1oo&Vttf-+~~~tl:O)&t~<c:bv"Tnn=-O) 

!lk~c:, 7"-tf~310,;:.J::;sq~lbO)~~c:O)M~~ic'~T00 J::".J~{,$:a"Jf;:.f';t, M~lc 

~~408f'i, £-ttt1'&:f!l!~t1:1oo~O)!lk~c:, ~itt!lk~O)~H;:.q~lbT07-tf~310 

0)7-tf~fmffi&Vq~lba~r1c1ic:O)M~~tc~T00 t~:ro. =.0)00~0)~1Jm1rtli'i, ~--e 

if~T00 M~lc~~408f'i, ;>(-l:-!J324&V~7r'Lf~v"fc•~~ti:O)Pf~<c:bv"T 

nn=-f=J:: ".:l ~~~n;so 
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[0083] ik~st.{-t:ff~4O2fi, £fllt7l!:~~ullOO, fff-t~~~ul& V*;:;q,:::z:,,-,1::°.:i ~3'302 

0)-{-h,-t' ;nil =-G /±L1J ~ h0 ~ !~~ul 0) ik~O) llH!r ~st. ~t 1-t ~tt, q~ ibffi!J~ :ff~4O4 

~:::ttL t /:BJJ't-00 

[0084] q~i1Jffi!J~:ff~4o4,'i, ik~st.1-t~4O2~:::J::~st.~t{-tttGhtcik~c!::, l~H~fc•~:ff~4O 

s~:::tc•~~h tv \0M~t~:::£...-j" \--c, :1--1r~31O0)q~m1J~mU~T00 J::~JI..f,is:a"J~::: 

,'i, q~i1Jffi!J~~4o4,'i, ik~st.1-t~4O2il=-G~ufO)ik~~st.~t1-ttt0c!::, M~fc'[g 

:ff~4O8~~JfflL, ~~ik~~::::Jo~t0:t'-lf~31O0)q~ilJO)~~~,pfi[~T00 M~fc'[g 

:ff~4O8f'i, ~!~~~~;::£...-jt, \t, 7''-lf~31O0)7-l;P~O){iffic!::q~ilJP~F1=19~ffilJ~L t 

, :1--1;r~31o~q~ilJ~ii"00 

coo85J ~JE~4O6f'i, M~fc'[g:ff~4os~:::tc'[g~tt, tv \0M~~~JET00 J::~Jl.f;;fs:a"J~::: 

f'i, ~JE:ff~4O6f'i, {'P*-tn:::J::~UI~ul312~1rL t~{§~;hfcP'J~~;::£...-jt, \t, 

M~fc•~~4O8~:::fc'[g~tt, tv \000~0)7-~3'0)~~- J!ffi&VijU~~1T5o 

coo86J 1Z11m'i, q~ilJmU~7°o::1'7A4O0)M~tc•~t~4os~:::tc•~~htv\0M~~-wtl7.J' 

T 0 IZI ~tb00 

IZI 13~;:: ffetl7.J'T0J::5 ~:::, M~T-~3'0)-{-h,-t';n~::f'i, ~ulik~, 7"-lf~f.iffi& V 

q~ilJ~F1=19 (fJ>) n~-@;-~h00 ~ulik~''i, £t/lt71:!:~~ul1OO~0)ik~~7.J'L, fftl;zJ:f 

, !Jto/r-, 7'?7~}---ffl~, 7✓, x.:,,,,F, 7-1'Flv, *~;vF, v7'--,f~.!:'~&>0o 7-lf~ 

f.iffif'i, MfitT0~ulik~0)~~;::7-lf~31O~:::J::~q~ilJ~h07"-lf~O)f.iffi~tb~ 

, {jiJ;zJ:f, :im~ifl ~4, ~~ifl ~4,&Vq~mlJf~LO)v \Thil=-~tb00 q~ilJ~F1=1EJ,'i, 

:f-lf~ 31on~q~ilJT0~F1=19~7.J'T o 

[0087] ffetl3U:f, 1/-!f''---r 1vffi1J~~ul32Oil~, ~ulik~il~ r /o/J--.v7'--, J ~tb0 ~0)¥1H:1:r~st. 

~t#~ttdl--ft-, ~l~ik~f'i!ZI 13~;::/.J'~h0M~~:::f'i-a~hf~v \O)~, 1/:7"---J-1vmU~ 

~ul32O,'i, 7"-lf~31o~q~ilJ~i±-f~v \0 ffetl;zJ:f, 1/::1'---J-1vffi1J~~ul32Oil~, ~ut 

ik~il~ 1!Jto/r-J ~tb0 ~0)¥lH!r~st.~t{-ttttd~-ft-, 1/::7"---J-1vmU~~ff132O,'i, :im~ 

if 2 0) 7'' -lf ~ ~ 15;)-F1=19 q~ mo~ ii" 0 J:: 5 ~;:: 7'' -lf ~ 31 O~ffi!J ~ T 00 

[0088] ~tc, {JiJ3U:f, 1/-!f''---J-;vffi!J~~ul32Oil~, ~ulik~i1H7'3'~J--.ffl~J~tb0~0)ffl 

E~st.ittttttc~-ft-, 1/::1'---J-1vmU~~ui32Of'i:im~'tfl0)7-lf~~q~ilJL~,t, q~ 

ibf'i{'P*~~;::J::~¥ib~~ l1:~h00 {ftl;zJ:f, 1/::1'---J-1vmU~~ui32Oi1~, ~uiik~ 
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iJ~ 1:r.::,,;FJ---C-m0 ~(J)ffli5-~st,t1-t,ttcffl-€r, ~~~~~f'i!ZI 13~;:_70~,ti;0M~~=13" 

'¼:n0iJ~, :t'-lf~f.iffiiJ~ rq~i!Jf.tL J---C-Jb0(J)---C-, :/-YT /vmU~~ul320,'i, 7"-ff~3 

lO~ij~i/J~-,±-f,tv ' 0 

[0089] f.t:to, q~i!J~F1c1iiJ~ r § 1/Jwll::Lf.tv 'J t~~~n -Cv '0ffl-€r, ~fft(J)~~iJ~{~~~ 

~=J:~ftl!(J)~~~=~~~n0=.t,;:.J:~, q~i!JiJ~w 1.1::~n tbJ:v 'o M~ii:.ffiiffi408~;:. 

~i:.ffi~n0M~,'i, *19m=~~~~nf, ftl!(J):r-~!7iJ~13"'¼:n tv ''tbJ:v 'o fftl~:J'!, 

:/,;/'--r 1v!717~308(J)i/J{~~~~1-t1JOL -CbJ:v 'o 

coo90J lX'=- q~i!JmU~7°0-Y7A4o(J)~~stf-tt~402,=J:~st,t1-t,tt:)n0~ffl(J)~~ 

~!f~T00 

~ffl~~';:_'-;t, £tlsU'l!:OO~ullOO~iJ~i/J{~T0-l=-~ F(J)~~~70T~ffl-l:-~ F, 

£tlst~:Eli&I ;J;:'1H= :to v '-Cq:--y !J'7 (J)~~(J) ~~~70Tq:--y 9 7~~, & V*A J-,.:::z ::,,;l::° 

::i. ~!7302t(J):r'~!7(J)~st1i3 (J)~~~70T*7'r-im1i3 iJ~13"'¼:n00 .Gt~, ~ffl-l=-~ 

F, q:--y97~~&V*7'r-im1i3-tn-tn(J)~~~IDl~T00 

[0091] ~ffl-l:-~F(J)~~~=f'i, Dt~+ .. 7'!7~ r-1f~ .. 7::.,,-,, :r.::,,;F, 7 -4p-;i,, *~1vF, v 

:r',1, PM7'!7~Hf~, 7'To/7°:t'-lf~&VY7~A;a1::.q=riJ~13"'¼:n00 

=.=. ---C-, 9 to/ H'i, ~fftiJ~~~f.t~~---c-w 1.1:: Ltc=.t~,i:~T00 ~ffl(J) ;,(::.,,-,7--j-::,,; 

AiJ~ Aa"J::frft ,=J: ~t-r:bn0ffl-€r, ~fftiJ~~~,.t~~---c-fJf 1.1:: L -cv '0=.tiJ~ £-~---c

m00 7'?7~}-,,1f~,'i, 1/3/-~~fTT0lvH=~~fkJWf,t,!:(J)~~,p{[~~t0ffl-€r, X 

f'i ~fT ?' -4 ~::,,; ,;t' ~ IZI 0 l~H;:. A a"J::fr ft~£,~ tT 0ffl-€r, :)3 7 ~fT ~-Om iJ~:m:0 -C 7' 

!7~ r-ffi7T-1f~~~~=t.t0tc=.t~,i:~T00 

[0092] 7::.,,-,f'i, :)3:f'iJ~~t-rLtc=.t~,i:~T00 :r.::,,;Ff'i, 7°Pt7'~ffl---C-(J)v:/l::°iJ~~ T 

Ltc=.t~,i:~T0o '.)pfkj(J)y(::,,;7-j-::,,;,7'fj:, 7°Pt7'~ffl---C-(J)v:/l:::0 ~fTi&{=t-r:bn 

0ffl-€riJ~m00 Y -4F,H:t, ~:001PiJ~1fffi~~---c-m0=.t~,i:~T00 ~:00.1PiJ~1fffi 

~~---c-mnfi, 1P1liam---c-(J)~:fliJ~PJfi!g---c-Jb00 *~1vFi:t, -~w1.1::~~~,i:~T 

00 :)3:f~t-rq=r Xf'iv:/1::°~fiq=r {;:.-~w 1.1:: L, -t(J)~~iJ~Aa"J::frft{;:.J:~I&~~ 

iP,ti;0£-~iJ~m00 v7',1f'i, ~uliJ~1fffi~~---C-m0=.t~,i:~T00 £tlst~:OO~ffl 

100, 1,1f--r~~~ffliJ~1fffi~~---c-Jbnf'!, l1Z(J):)37~~fTT0=.tiJ~---C-~0(J)---C-, 

:)3 7 (J) 1::.mt, q:--y 9 7 (J) ~-Om f .t .!=, A a"J ::fr ft iJ~ £, ~ { ;:.f ,t 0 o 
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[0093] PMA!,i'~}-,t~~fi-. £1.Bt7&m!~fftlOO*1!R(J)v'S/l::°A?'~J--;f~~~filH:·~~T00 
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['Kl 1 I:: .ti rt E0 I:: ~ 2 :h -C \ ., 6 J: 7 l:: , fil ff g W 1 1 1 b mu {ilffi i~ t +t- 7• g w 1 1 9 <J) ff f~ 
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['Kl 1 l:: ~ rt E0 I:: ~ 2 :h -C P 6 J: 7 I:: f$ ix .¥'. 1 2 4 <J) "J ::r. 1 \ f$ ix * iR ::r. L, ~ - 9 1 2 5 b 
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£ ffi m fl * [!'[ 1 0 0 Lt , 1/ :7 + ,i, ~ ~ fJ ~ 3 0 6 ~ if -t 6 , !! ~ E0 ls: Lt , 1/ -;f + ,i, ~ ~ 
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fl ( i'e- f:l'i ) 2 :h -C \, 6 o .:: <]) 1/ 7' + ,i, mU fffiJ * [!'[ 3 2 0 tt , .:i - ~ ( T ~ t,, - 7 ) <]) ~ :sJ< Is: 
fiG G -C , ;:t; 7" I- =i :,,, c::" = - 1 3 0 2 & U U I * [!'[ 3 1 2 ~ f'r L -C :> '.7' + ,i, ~ ~ fij ~ 3 0 6 
<]) ,n 1'F ~ tu w L t= tJ • 1/ 1/ + ,i, ~ ~ r:r& ~ 3 o 6 <]) ,n 1'F ;tk ~~ ~ u 1 * [!'[ 3 1 2 7'J' ~ 1-: ~ ~ 

2 i± t::. •J -t 6 J: 7 Is: 7'J° -=> -C P 6 o roj , [Kl 4 7: i:t ~ ~ 00 TIU t t~ i'F 00 TIU b"' 1 -:i <]) 00 TIU Is:~~ 2 
:h -C \, 6 b"' , .:: :h G b"' -tl] ff ~ ~ 2 :h 6 ~ J'i& i; 21s: OOi <]) iTI lttl ls: 13' ~ :h 6 <]) tt § 7 ~ 7: i; ~ \, o 

[0035] 
[Kl 5 ls: :> '.7' + Jl, mU fffiJ * [!'[ 3 2 0 ls: J: tJ * fr 2 :h 6 1/ 7" + Jl, mlJ fffiJ 7" o :7 '5 L- 5 <]) ,r,& ~I§ ffl rfx 

b"' ~ 2 :h -C \, 6 o [Kl 5 ls: ~ 9 J: 7 IS: , :> 7" + ,i, mlJ fffi] 7" o '.7" '5 L- 5 li , r '.7 -1:: 7- g fl i§~ 3 3 
o • mU tffiJ g~ 3 3 2 & u :> '.7'' + ,i, I / o g~ 3 3 4 ~ if -t 6 o 

[0036] 
r 7 -1:: 7" g fl g~ 3 3 0 ti , * 7" f' =i :,,, c::" = - 7 3 0 2 &.. U U I * [!'[ 3 1 2 ~ f'r L -C .:i -

-ff' ( T ~ t,, - 1 ) n" G <]) 1/ :7 + ,i, ~ ~ fJ ~ 3 0 6 <]) th {'F * i't <]) fi=r ~ ~ '3t ft ti" 6 J: 7 ls: YJ° -=> 

-C \, 6 o 2 G ls: , .:i - ~ ( T ~ t,, - 1 ) J: •J 1¥- x_ G :h t::. :> '.7' + ,i, ~ ~ :f:ij ~ 3 0 6 <]) th i'F * 
i't ~ %I¥~ L , 1¥- x_ G :ht::. th i'F * {'t ls: 2 7- b"' iJ° P n" c:· 7 TJ' ~ "f x. •'J '.7 L , "f x. ,y 7 ~:fi * b"' N 
G<J).Ettl, -f"<J)NG<J)~~(M~)&..U~"fx.~'.7~*~UI*l!'[312<])~~~31 
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4 l::. ~ ~ l , 'f- ::r. '') 1 ~,a * b~ 0 K 0) ~ IS' ii , ~ i1J ft * f't ~ mU ttID fj6 3 3 2 i::. *- 1i -t -5 J: 7 i::. 

7'J- -=> -Z P -5 o 

[0037] 
~ t= , .:: 0) r -:; --t: 7, g ft i6 3 3 o ti _ 1/ /f + JI, mU ttID * ®'. 3 2 o t .ii 1i -t -o _:::J_ - -tr' 0) i~, filE 

( 7 '/ --1:: 7, mU rN ) ' T - y 0) B{i -€y 11:: ' H~ ~IJI: * ft- ( m fF-t ti ~ . ~ IE :WHi ~IJI: ) ~ g f _11!_ l ' ~ t= 
, !f}-fj60) * @'. ( * 7, 1-- =i J !::." = - 9 3 0 2 '"\" U I * @'. 3 1 2 7'J- c") J: IJ =i? J r t l -Z A 
1J2h~~mc~~~'"\"~-A=i-r)~~fi9'5~~~M1EO)~U~fi7'J--:>-ZRm-t-o 
fij l'J~ ~ if 9 -5 0 

[0038] 
~ t~ , r -:; --1:: 7, g f_ll!_ fj6 3 3 0 ii , vt ~ -t -5 J: 7 l::. mU 00 fj6 3 3 2 J: IJ 1/ 7'' + Jt, ~ ~ fij ~ 3 

0 6 0) i1J ft * ft- 0) R ~f{ ¥a* ( * ft- b~ Fix. v l t= t~ !i& 0) {; 0) ) ~ ~ ft ti" , 2 G l::. 1/ 7' + Jt, I / 
o i6 3 3 4 J: 1J 1/ 7' + JI, ~ ~ tij ~ 3 o 6 0) t = y 1J J -Y c ~ m ) ~,a * c ,11 f'f: tk ~ ) ~ ~ ft 
ti" -5 J: 7 l::. 7'J- -=> -Z \ 1 -5 o 2 G I:: , .:: h G :-' 1'' + Jt, ~ ~ fij ~ 3 0 6 0) i1J ft * ft- t 1/ 7' + Jt, ~ 

~-~3060)~~~~t~UI*@'.3120)~~oooo~~~l,MIEO)OO~~~~oooo 
~ ~ Wf 9 -5 J: 7 l::. 7J" -=> -Z \ 1 -5 o 

[0039] 
mU ttID &6 3 3 2 ii , r 7 --1:: 7, g fl fj6 3 3 o J: IJ *- 1i 2 h t= 1/ -:;· + Jt, ~ ~ fij ~ 3 o 6 0) i1J ft 

* f't ~ :ii: ft ti" , ~ i1J ft * ft- l::. rt l -r AA IE 0) ~ f _11!_ ~ fr 7'J- 7 .:: t l::. J: IJ R m l , 1/ 7'' + Jt, ~ ~ 

fij ~ 3 0 6 -"'- 0) t±:l 1J fl[ ~ d( IE -t -5 J: 7 l::. 7'J- -=> -Z \ 1 -5 o .:: 0) d( IE l t= ttl 1J fll'l. ~ 1/ 7' + Jt, I / 
0 &6 3 3 4 l::. *- 1§ l , [oJ fF-t I:: , i1J f'f: * f't 0) R ~f{ ~:a * ( * f't b~ Fix. v L t= ~ ~ 0) {; 0) ) ~ 7 7 

--1:: 7" g f _11!_ fj6 3 3 0 l::. *- 1§ ( .im :ID ) 9 -5 J: 7 l::. 7'J- -=> -Z \ 1 -5 o 
[0040] 

1/ 7• + Jt, I / O fj6 3 3 4 ti , mU ttID &6 3 3 2 J: IJ *- 1i 2 h t= ttl 1J fll'l. ~ 1/ 7' + Jt, * ~ t~ ~ 3 
0 6 -"'- t±:l 1J 9 -5 J: 7 l::. 7'J- -=> -Z \ 1 -5 o ~ t= , 1/ 1" + Jt, I / 0 &6 3 3 4 li _ 1/ 1" + Jt, * ~ ,¥,& ~ 
306b'G*-~2h-o~~~~(~~-~~- -~7J"~O)~~)O)tf:l1Jffl~~ft~, .::0) 
te 11 ft ~ -m- fF-r ~ m c t = y 1J J 1,, ) L , t = y •; J 7'' c ~ m ) ~,a* c 1/ 7'' + JI, * ~ tij ~ 3 
0 6 0) i1J ft ;t7': ~ ) ~ 7 1 --1:: 7" g f_ll!_ fj6 3 3 0 l::. *- {§ 9 -5 J: 7 l::. 7'J- -=> -Z \ 1 -5 o 

[ 0 0 4 1 ] 
'IX l::. , 1/ 7' + Jt, * ~ fij ~ 3 0 6 0) i1J ft * f't & U i1J ft ;t7': ~ ~ ~ ~ 2 i±" -5 ~ .ii 0) ~ f _11!_ ~ [XI 6 

l::. £ -5 \ 1 -Z ~ BJ-:) 9 -5 o [XI 6 l::. 1/ 1'' + Jt, * ~ fij ~ 3 0 6 0) i1J ft * f't & U f1J f'f: :J:k ~ ~ ~ ~ 2 i±" 
-5 ~ .ii 0) ~ f_ll!_ l::. E ti" -5 7 o - b~ ~ 2 h -Z \ 1 -5 o 

[0042] 
[XI 6 l::. ~ 9 J: 7 l::. , ~ f _11!_ 1 I:: E \ 1 -Z , 7 1 --1:: 7, g f_ll!_ fj6 3 3 0 ii , _:i - -tf ( :;tl- ~ L, - 9 ) 

l::. J: IJ U I * @'. 3 1 2 0) A 1J 00 00 l::. A 1J 2 h t= 1/ 1'' + Jt, * ~ ,¥,& ~ 3 0 6 0) i1J ft * ft- ~ ~ ft 
ti" , 1=§-- .z G h t= f1J ft* ft- I:: 2 A b~ ~ \ 1 fJ, c::· 7 TJ' ( vt ~ 9 -5 J: 7 l::. trS iJIJ;\ 0) 7Z m: b~ ~ \ 1 b" , A 
1J JJl § 0) 5K A 1J b~ ~ \ , b" 7'J- c::' ~ ) 'f- ::r. ''J -:; ( '¥11 IE ) -t -5 o 'f- ::r. ''J 7 ¥a* b~ 0 K ( 2 7" ~ l 
) 0) ~ €i- li ' ~ i1J f 'f: * f't ~ mU ttID fj6 3 3 2 1::. *- 1i l ' ~ f _11!_ 2 l::. ~ fi 9 -5 0 ~ 15 ' 'f- I. '') 1/ ~,a 
* b~ N G ( 2 7'- if IJ ) 0) ~ €i- ii ~ f_ll!_ 1 - 1 1::. ~ fi l , 'f- ::r. '') 1 ~,a* b~ N G ~ S -5 ~ EB ( ffi( 
EB ) t ~ 'f- ::r. ''J 1 ¥a * t ~ U I * @'. 3 1 2 0) * ~ 00 00 l::. * ~ -t -5 o 

[0043] 
~ f_ll!_ 2 1::. E P -r , mU ttID fj6 3 3 2 ii , r 7 --1:: 7" g f_ll!_ &6 3 3 0 J: IJ *- 1i 2 h t= 1/ 7'' + Jt, ~ ~ 

M~3060)~~*f't-~~ft~- ~~~*f't-~rtl-ZM1EO)~U~fi7'J-7.::t~J:1JRm 
l , 1/ -:;· + Jt, * ~ ,¥,& ~ 3 0 6 -"'- 0) t±:l 1J fll'l. ~ ~ IE -t -5 o 

[0044] 
~ f_ll!_ 3 - 1 I:: E \ 1 -r , mU ttID &6 3 3 2 ii _ d( XE l t= ttl 1J fll'l. ~ 1/ 7• + Jt, I / 0 &6 3 3 4 I:: *-

1i -t -5 o ~ t= , 1/ 7• + Jt, I / O fj6 3 3 4 ii , mU ttID fj6 3 3 2 J: IJ *- 1i 2 h t= t±:l 1J f ll'l. ~ 1/ 7' + 
Jt, * ~ ,¥,& ~ 3 0 6 -"'- t±:l 1J -t -5 o 2 G I:: _ 1/ 7 + Jt, I / 0 fj6 3 3 4 ii , 1/ 7 + 11, * ~ t~ ~ 3 
0 6 fJ, G *- 1i 2 h -5 i1J ft ~ !i& C~ rT , ,~ ~ _ a~ i1J 7'J- c::· 0) ;t7': ~ ) 0) t±:l 1J fll'l. ~ ~ ft ti" , .:: 0) t±:l 
11 ft ~ -m- fF-r ~ m c t = y •; J -Y ) L _ t = y •) J 1· c ~ m ) ¥a * c 1/ / + JI, ~ ~ rJ ~ 3 o 
60)~~~~)~71--l::AgU$330~*-~9-oo 
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[0045] 
'.'ll1 :fl 3 - 2 l;: E \ 1 T , mU fJITT &6 3 3 2 tt , '.'ll1 :fl 3 - l c [oJ ffiJ' l;: , 1/ 7• + JI,,, * /0 f~ ~ 3 0 6 

0~~*~~77~~gn$330~~~(~~)96o 
[0046] 

'.'ll1 :fl 4 l;: s \ 1 T , T 7 ~ 7, g :fl fm 3 3 0 tt , mU fJITT &6 3 3 2 J:: ry ::,, 7• + JI,,, * /0 f~ ~ 3 0 6 
0 i1J ft * f4 ~ "51:. M ti" , 2 G 1;: 1/ 7• + JI,,, I / O &6 3 3 4 J:: ry 1/ 7• + JI,,, * 7f t~ ~ 3 O 6 0 i1J ft 
;l:f\ tw ~ "51:. M ti" 6 o .= h G 1/ 7' + JI,,, * /0 f,,i ~ 3 0 6 0 i1J ft * ~ c i1J ft tk tw c ~ U I ~ @'. 3 l 
20*/00000~*/0L, ~~000~~*/00000~~~160 

[ 0 0 4 7 ] 
»z i= 1/ 7• + JI,,, * /0 rJ ~ 3 o 6 0 ,11 f'F * ~ .& u ,11 ft ~ rw 0 * /0 n $ 1= -:i \) T lXI 7 ]j ¥ lXI 1 

1 I;: £ --J' \ 1 T ~ Bl=.! T 6 o 

[XI 7 i= 1/ 7• + JI,,, * /0 f~ ~ 3 0 6 ( 1/ ,:J'' + JI,,, 5' '7 - 3 0 8 & 7J 7• f - 3 1 0 ) 0 i1J f'F * f4 
c iJ' 6 £ ,ffx '.'ll1 :fl~ @'. 1 0 0 0 f% i1J tk tw 0 ~ fYU ( ~ &6 ) b'§ /0 2 h T 1,, 1 6 o [XI 7 1;: /0 T J:: 7 l;: 

, ::,, 7• + JI,,, * 7f f~ ~ 3 0 6 ~ i1J ft 2 i± 6 * f4 c L T ~ ii 0 ~ E1i;I ( ~ f4 ) ~ ~ ~ T 6 .= c b'§ 

c' ~ 6 o T 7J' .h ~ , _:::i_ - f ( ::t ~ L-- - 5' ) tl: , 1/ 7 + JI,,, * /0 f~ ~ 3 0 6 0 i1J ft * f4 c L T 
. 1 -:i 0 ~ 1:1g c ~ ~ ) ~ ~ ~ c 11 )(_ tt lXI 7 1= /0 -t r ~ @'. r 7, 5' - t-- ff ~ J J 7'J' c:- ) L l ti 
J:: \ 1 L , ~im :fl rt ( ::.t t::. Lt ( A N D ) , b" -:i ( 0 R ) iJ' c:· 0 ~im :fl :fl ~im rt ) ~ ffi P T ~ ~ ( fYJJ 

;:_L;t'f~@'. fRESETJ ::.tt::.Lt~@'. f7,5'-t--ey~j JiJ-c:·) LTiiJ::\ 1 0 

[0048] 
[ 1/ ,:J'' + JI,,, 5' '7 - ] 

[A1JOOOOJ 
[XI 8 1;: U I ~ @'. 3 1 2 0 * /0 ~ 3 l 4 1;: * /0 2 h t::. ~ ft 00 00 c L T 0 M 1 0 A 1J 00 00 3 

1 8 b~ /0 2 h T \ 1 6 o _::i - f Li , .= 0 M 1 0 A 1J 00 00 3 1 8 1;: rt L T t~ ft T 6 .= c 1;: J:: ~J 

' :,· 7• + JI,,, 5' '7 - 3 0 8 0 i1J ft * f4 ~ ~ ~ 9 6 0 

[ 0 0 4 9 ] 
[XI 8 1;: 7f T J:: 7 1;: , M 1 0 A 1J 00 00 3 l 8 1;: s 1,, 1 T , 1/ 7• + JI,,, 5' '7 - 3 0 8 0 ,~ 1J" * f4 

c 1/ 7 + JI,,, 5' '7 - 3 0 8 0 ,~ ~ * f4 ~ ~YET 6 .= c b~ ~ ~ 6 o 

[0050] 
M 1 0 A 1J 00 00 3 1 8 0 $ ~ &6 l;: Ii, ~ fl_ 0 ( fYU ;:_ tt 4 -:i 0) is iia 5JIJ A 1J &6 3 4 0 b~* 

/0 2 n T \" 6 C = n G e iia 5JIJ A 1J fm 3 4 o tt , fJU ;(_ Lt 4 e c # . ti , ~ s J:: u w iJ' c:· ) b" 
G ~ 1R L , 1/ 7'' + JI,,, 5' '7 - 3 0 8 0 ~ 1c is~ ~ ~ T 6 J:: 7 1;: iJ' ~ T 1,, 1 6 o ::.t t::. , -f h -f'' h 
0 is iia 5JIJ A 1J &6 3 4 0 0 r &6 1;: Ii -f h -f'' h 0 is iia 5JIJ A 1J &6 3 4 0 1;: rt 17G T 6 ( fYIJ ;:_ It 4 -:i 
0 ) ff 5'c ~ ~ A 1J &6 3 4 2 b~ * 7f 2 h T \ 1 6 o -f h -f'' h 0 ff 5'c ~ ~ A 1J &6 3 4 2 1;: Ii , -f 
h -f'' h 0 is iia 5JIJ A 1J &6 3 4 0 1;: s 1,, 1 T ~ ~ 2 h t::. -f h -f'' h 0 ~ 1c is 0 ff 5'c -t 6 i1J f'F ( ,~ 1J" 
i1J ft E J:: U ,~ ~ i1J ft ) ~ ~ ~ T 6 J:: 7 1;: 7J' ~ T \ 1 6 o 9 7J' .h ~ , 1/ 7• + JI,,, 5' '7 - 3 0 8 0 

i1J ft ~fw C~1J i1J ft, ,~ ~ i1J ft~) 0 ff-5'c/lW{ fil ~ ~JR LT* /0 T 6 .= c b~~ ~ 6 o 

[ 0 0 5 1 ] 
::.t t::. , M 1 0 A 1J 00 00 3 1 8 1;: Li , -f h -f'' h 0 is iia 5JIJ &6 3 4 0 l;: rt 17G -t 6 ( fYJJ ;:_ Lt 4 -:i 

0 ) ,~ 1J *~A 1J &6 3 4 4 b~ * /0 2 h T \) 6 o -f h -f'' h 0 ,~ 1J * f4 A 1J &6 3 4 4 Li , ~ fl_ 
0M10~@'.~fwA1J$346c~fl_0M10~**~A1J$348c~~T6o 

[0052] 
~fl_0(00;:_tt2-:i0)Ml0~@'.~fwA1J$3460-fhzh~tl, ~~L~1/Y+ 

JI,,, 5' '7 - 3 0 8 0 ~ 1c is ( is iia 5JIJ A 1J &6 3 4 0 l;: s 1,, 1 T ~ 1R L t::. is ) ~ ,~ 1J 2 i± 6 c ~ 0 

£ ,ffx '.'ll1 :fl~ @'. 1 0 0 0 ,f~ i1J ;l:f\ fw ( {YIJ ;:_ It I =\'" -\7 1J 7 ~ A $ J , I =\'" -\7 1J T ~ t±:\ $ J 7J' C:' ) 
~ A 1J -t 6 J:: 7 1;: iJ' ~ T P 6 o .= 0 M 1 0 ~ @'. ~ fw A 1J &6 3 4 6 l;: A 1J L t::. ~ @'. 0 ;l:f\ fw Li 

, 13t ~ -t 6 ~im :fl rt l;: E ti" 6 :+fii ~ ~ f4 c iJ' 6 o 

[0053] 
~ fl_ 0 ( fJIJ ;:_ Lt' 6 -:i 0 ) M 1 0 ~ * * ~ A 1J &6 3 4 8 0 -f h z h 1;: Li , ~im :fl rt l;: E ti" 6 

ti ~ 1:iJ ( fYIJ ;:_ tt , I ::.t t::. Ii J ( o r ) , I b" -:i J ( a n d ) , I ~ ~ 6 J , I c' 7J' \ 1 J 7J' 
c:' ) & U tti 5J.1:\ ~ A 1J -t 6 J:: 7 1;: iJ' ~ T 1,, 1 6 o 
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[0054] 
-t 7J'.' b ~ , J~~ijJ * #- A 1J -g~ 3 4 4 1;: tt 1/ ,:;r + ;t,, 5' '7 - 3 0 4 0; J~ ff * 14 ( i1J 11!: * 14 ) t 

Ll,~Rrt(M~~#-E~urn~~)~ffi~~-J0;~0;$(00~ttMl0*~~~A 
1J -g~ 3 4 0 , M 1 0; ,Fix v * 14 A 1J -g~ 3 4 8 7J'.' c::- ) l;: 3!R v L l ~ .11: -t 6 .:: t b~ <: 6 6 o L t::. 
b~ -=> l , ;~ 1J * {4 b~ 5l ~ 9 < 7J'.' tJ , {!ilj ~ l~t 1i5 ~ b~ 2 J .L-11::. :m 7J'.' 6 ~ 7 7J'.' ,~ 1J * {4 b~ <=h -=> l 
ii~IE2 7"~~11:.7:66• 
~ t::. , 1/ 7 + ;t,, 5' '7 - 3 0 8 0; ;~ ff * #- ( i1J 11!: * 14 ) ~ ~ t::. -t ~@ fl rt t L l , fi 1J{ 0; * 

{4 ( ~ IE! ) ~ ~ .11: 9 6 .:: t b'J: <: 6 6 o {!ilj ~ tt , CK! 8 I;: ~ T ~ 7 I;: , 1/ 7-f + ;t,, 5' '7 - 3 0 8 

0 ~ ts~ ;~ 1J 2 1±- 6 * 14 ~ _ fiu ~ tt r :::\'- -\7 11 T ~ A $ -c &) 6 _ ~ t= rt _ :::\'- -\7 11 T ~ te $ c
&) 6 J t 0; ~@ fl rt t L l ~ IE -t 6 .:: t b~ c' 6 6 o 

[0055] 
~ t::. , A 1J 00 00 3 1 8 1;: li , -f :h -f' :h 0; ts~® 5JIJ -g~ 3 4 0 1;: rt MS -t 6 ( {!i(J ~ tt 4 J 0; ) ;~ 

ilAA: * 14 A 1J -g~ 3 5 0 b~ * ~ 2 :h l \ 1 6 o .:: 0; /~ ilAA: * 14 A 1J -g~ 3 5 0 li , 1::. ~ L t::. ,~ff* 14 
A1J$344c-f:h~:h~tt0M~~~-t6fi1Ji0;M20*~~~A1J$352tfi1Ji0; 
m- 2 0; ~ v * 14 A 1J -g~ 3 5 4 t ~ ~ -t 6 o CK! 8 c' li .:: :h G ,~ '.lJ * 14 A 1J -g~ 3 4 4 t /~ ilAA: * 
14 A 1J -g~ 3 5 0 1;: i1J 11!: :tft ~ b~ 2 J L tJ, A 1J <: 6 7J'.' \ 1 ~ 7 1;: * ~ 2 :h l \ 1 6 b~ , .:: :h 1;: rN G 
i" ~ 1;: :$- < 0; i1J ff :tft ~ b~ A 1J oJ ~~ c' S 6 o 

[0056] 
~ t::. , M 1 0; A 1J 00 00 3 1 8 1;: li , CK! ~ L 7J'.' \ 1 ff 5'c ffi ~ ~ IE A 1J -g~ b~ * ~ 2 :h 6 o .:: 0; 

~5'cffi~~IEA1J$~~1E-t6.::t~~ry-~ff*#-A1J$344~7:~IE2h~~~* 
14 E ~ U ;t_ 7" r- =i :,,,, ~· = - 5' 3 0 2 0; ffi ~ 0; c::' ~ G tJ, ~ ff 5'c 2 i±" 6 tJ, ~ =IR oJ ~~ t -t 6 .:: t 
b~ <: 6 6 o 

[0057] 
7J'.' E , ~@ fl rt li 1::. ~ L t::. ii 0; 1;: rN G i" , ~ tJ fi fl 7J'.' ~@ fl rt ~ ~ IE -t 6 .:: t ii <: 6 6 o {!i(J 

~ tt, M 1 0;ffl~~#-~ A, M 2 0;ffl~~14~ B, M 3 0;ffl~~14~ Ct -t 6 t, (A) 
o r ( ( B a n d C ) ) t \ 1 7 ~ 7 7J'.' fi fl 7J'.' ~@ fl rt ii ~ IE -t 6 .:: t b~ <: 6 6 o ~ t::. , ~@ fl 
rt 0; ~ t::. -t * #- b~ fi fl <: ii ~@ fl rt ~ ti5 ~ ~ 1 J 0; t~ 0; $ c' ~ IE T 6 0; <: , ~ IE 2 7- b~ ~ \ 1 

t~ ti" <: 7J'.' < ' _:::i_ - -tf 1;: ii 5} T)" ry ~ 9 \,) * ~ 1;: 7J'.' 6 0 

[0058] 
7J'.' E , 1/ /f + ;t,, 5' '7 - 3 0 8 0; i1J ft * #- 0; ~ IE li , 1::. ~ L t::. ii 0; 1;: rN G i" , ~ - ts ~ -

IE 0; ra~ ~ <: /~ '.lJ i1J 11!: t /~ ilAA: i1J 11!: ~ ~ tJ :1& T ~ -3 1;: ~ IE -t 6 ~ -3 1;: L l ii ~ \ 1 o 

[0059] 
[ t: .::. 5' 00 ]Iij ] 

CK! 9 1;: U I * ~ 3 1 2 0; * ~ ~ 3 1 4 1;: * ~ 2 :h t::. * ~ 00 00 t L l 0; M 1 0; t: -=- 5' 00 00 
3 1 6 b~ ~ 2 :h l \,) 6 0 _::i - -tf li ' -= O; M 1 O; t: .::. 5' 00 ]Iij 3 1 6 ~ m ~,i. ClnH~.) 9 6 -= t 
1;: ~ tJ , 1/ /f + ;t,, 5' '7 - 3 0 8 0; i1J {11: * {4 E ~ U i1J {11: :tft ~ ~ tE ~ 7: 6 6 ~ 7 1;: 7J'.' -=> l \ 1 6 

[0060] 
CK! 9 1;: ~ -t ~ 7 1;: , m- 1 0; t: -=- 5' 00 00 3 1 6 li , 1::. ~ L t::. M 1 0; A 1J 00 00 3 1 8 1;: E \ 1 

l ~ IE L t::. 1/ /f + ;t,, 5' '7 - 3 0 8 0; i1J f'F * 14 ( ,~ 1J * #- E ~ U ,~ ilAA: * 14 ) :&. U ~ tE 0; 1/ 7' 

+ ;t,, 5' '7 - 3 0 8 0; i1J {'F :J1': ~ ~ * ~ 9 6 ~ 7 1;: 7J'.' -=> l \ 1 6 o 

[ 0 0 6 1 ] 
Ml0t:-=-5'00003160$*$~tt, l::.~L~Ml0A1J00003180ts~~$34 

0 c' ~ IE 2 :h t::. ts ( filJ ~ tt 4 ts ( 71F , ~i , ~ E ~ u w 7J'.' c::- ) ) b 1 -f :h -f' :h 0; ts 7: ~ts*~ 
2 :h 6 ~ 7 1;: 7J'.' -=> l \ 1 6 o 

[0062] 
~ t::. , M 1 0; t: -=- 5' 00 00 3 1 6 1;: li , 1::. :1:-f L t::. e ~® 5JIJ A 1J -&~ 3 4 0 7: ~ IE 2 :h t::. -f :h -f' 

:h 0; E 1;: rt 9 6 ,~ 1J ~ !i.:,~ * ~ -g~ 3 5 8 b~ * ~ 2 :h l \ 1 6 o .:: 0; ,~ '.lJ :tft ~ * ~ -g~ 3 5 8 1;: li 
1::. ~ L t::. ;~ff* 14 A 1J -g~ 3 4 4 c' ~ IE L t::. /~ '.kT * {4 b~ * ~ 2 :h 6 ~ 7 1;: 7J'.' -=> l E tJ , .:: 0; 

/~ 1J * {4 ~ ~ t::. L t::. ~ Er 1;: li ~,~ff* {4 ~ ~ t::. L l \ 1 6 .:: t ~ ~ -t ~ 7 1;: 7J'.' -=> l \ 1 6 o !t 
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it ID 1;: Lt , /~ 1J" tiU~ * ~ &~ 3 5 8 0 - &~ 5t 0 ~~ts :b~ ft!! 0 ~ -~ &~ c W ~ 6 ts c: ~ ts T 6 J: 
7 !;: ~ J T \) 6 o L t::. :b~ J T , 1/ ;f + ,i, 5' '7 - 3 0 8 :b~ ~ fl 0 /~ 1J" * {'=t ~ ~ t::. L T \) T ti 
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FORM PT0-1390 
(REV. 01-2003) 

US DEPARTMENT OF COMMERCE PATENT & TRADEMARK OFFICE 

• TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE {DO/EO/US) 

CONCERNING A FILING UNDER 35 U.S.C. 371 
INTERNATIONAL APPLICATION NO. I INTERNATIONAL FILING DATE 
PCT/JP2006/319014 September 26, 2006 

TITLE OF INVENTION 
SUBSTRATE PROCESSING APPARATUS 

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

ATTORNEY'S DOCKET NUMBER 
135851 

U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 
11/991,093 

PRIORITY DATE CLAIMED 
September 26, 2005 

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

1. D This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

2. 181 This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. 181 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. 

4. D The US has been elected (Article 31 ). 

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

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

b. D has been communicated by the International Bureau. 

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

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

a. D is attached hereto. 

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

c. D The International Application was filed in English. 

7. D Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. D are attached hereto (required only if not communicated by the International Bureau). 

b. D have been communicated by the International Bureau. 

c. D have not been made; however, the time limit for making such amendments has NOT expired. 

d. D have not been made and will not be made. 

8. D An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 

9. 181 An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)) . 

10. D 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. • 
12. • 
13. • 
14. • 
15. • 
16. 181 
17. • 
18. • 
19. • 
20. • 

page 1 of2 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A preliminary amendment. 

An Application Data Sheet under 37 CFR 1. 76. 

A substitute specification. 

A power of attorney and/or change of address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 - 1.825. 

A second copy of the published international application under 35 U.S.C. 154(d)(4 ). 

A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 

Other items or information: 
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U.S. APPLICATION NO. (if known, see37C.F.R. 1.5) I INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER 
11/991,093 135851 

·21. ~ , The following fees are submitted: CALCULATIONS PTO USE ONLY 

BASIC NATIONAL FEE (37 CFR 1.492(a)): ......................................................... $ 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 
national phase ....................................................................................................... $ 0.00 

International search fee (37 CFR 1.445(a)(2)) paid to USPTO as ISA ................... $ 100.00 

International search report provided to USPTO no later than the time at which 
the search fee is paid ............................................................................................ $ 410.00 

All situations not provided for above ...................................................................... $ 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 
national phase ....................................................................................................... $ 0.00 

All situations not provided for above ...................................................................... $ 210.00 
Surcharge of $130.00 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 I 
+ 50 = t X 260 = $ 

Total pages - 100 = 
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 

• Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above are $ 
reduced by½. -

SUBTOTAL= $130.00 
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 = $130.00 
Fee for recording the enclosed assignrn9Qt (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. ~ Check No. 204941 in the amount of $130.00 to cover the above fees is enclosed. 
b. • Please charge my Deposit Account 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. • 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 AME: James ti..~ 

REGISTRATION NUMBER: 27,075 

Date Agril23 2008 NAME: James E. Golladay, II 

·, l/2008 LLANDGRA 00000072 11991093 04/2 

01 F 

REGISTRATION NUMBER: 58,182 

(:1617 130.00 OP 

FORM PT0-1390 (REV01-2003) page 2of 2 
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DECLARATION UNDER 35 USC §371(c)(4) FOR 

PCT APPLICATION FOR UNITED STATES PATENT 

*OOf..ta'F1tHtPCTtl:HMHJ *00t!m35 tir371 ~(c)(4)J.tH;::~-::5 < t.¥lllf/J1mi1':N~ 

Japanese Language Declaration 

& Ii, -F 4111= lfA!i ~ ia lftt L, t.= ~ BJJ :ff c: L, ··c U ""f 
(J) c:.t:i t:J r§N9 6: 

-fl(J)ttffi, ~~-%.t:i~UOO~~- ""ffll~ag~ 
t,;f I,, l L ~G ,I& L, t.= C: .t:, tJ '"{' iv.> 6 O 

TEga(J)~BJJ~~L,, MffM*(J)~OO~~~ 
L,, M~~*~6:±.~(J)**(J),8W~G--CC
(J) ~ BJJ ~ '"l' iv.> 6(- A (J) 5:g (]) ;Jj--/J-tT fl! 1= :elf&<!" .tl 
--Cl, 1 6~-8")1J\, 'b L, < Ii**(])· RiWI= l,--C~lii.l 
(]) ~BJJ ~'"l' &, 6(fl~(J) a:g n-t""f fl! I= :alt~ .n --c 1,,, 
6~-8-)c: filg 60 
SUBSTRATE PROCESSING APPARATUS 

ME~BJJ~""f~ti~.t:i~UmWB~fl9600~W• 
c:L,--cre.f&s~Uffl*~.tl~'b(J)'"{'&,60 

As a below named inventor, I hereby 
declare that: 

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

I verily believe I 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: 

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

Number (ffi~): PCT/JP2006/3 l 9014 
Filing Date (tl£W B ): 26.09.2006(day. month. year) 

&f;L Mffffi*.JJt(oo;a IZ: MiiE-JJfrei!ll ~ .tl LI,,, 6 
~. -r .n ~ 'b ,3ti') ~,3tr n:aBJJ~•(J) ~'.g ~~iM 
L, , .l:ll/}j!j{ L, t.= c c: ~ ~~ 9 6. 

& fi. iln.biHrm.P.1JJB7#ffi l ~ffi56.!Jl IZ:{,J:l,>. 
*•(J)Matfttl::-::> 1,,,--c!l[~tJ:~ffl ~Mfffrl::00~9 
«~,u~~fl96;:::. c:~~3tJ6. 

*OO$ffi35~ffi• 19~1=~-::5~. &(J)oo~w•m 
W~.tl6oo(J)-~ooU~~&'bL,<~$Hft~A'b 
L,<~~~A~tl£WL,~""fE(J)~00MatFW•(J)~00 
£1%,fif!J:t.t~±.~9 6: 

Prior foreign and/or provisional applications 
'Jr:.fi ~ 00 l±l RJi/,Qi l±l Ui 

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 material to 
patentability as defined in Title 3 7, 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/#it) (Country/m:g) (Day/Month/Year Filed/ti lfi11c /cl B) 

JP2006-159513 Ja~an 08/06/2006 
(Number/3-<t) (Country/OOct.) (Day/Month/Year Filed/tflttl11c/cl 8) 

(Number/#it) (Country/00:g) {Day/Month/Year Filed/ill lli11c iJ 8) 

(Number/3-<t) (Country/00:g) (Day/Month/Year Filed/tllli11ciJ B) 
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~ 0) ~ l!JH..:.1~ 9 6 41 Wf ti L, < tUMllit\uE m 0) T ~G 
0) tlllffltJ,. (a):f/,0) IN~HH9U!Ull ~ n 6 rlfJ O)-·{f 1111 .IJ. 
~t,L,<li~L~7!-00~~W~O)WWBM~*IN 
.IJ. 71- 0) 00 c' tJHH ~ n t.:. ti 0) c' ~ 6 : 

(Application Serial No./Ult;Ji Ji la}) (Filing Date/iJ,HU 1:1) 

{Application Serial No./Ult;Jili I}) (Filing Date/t/l ttt El) 

~O)w•~~9Q•m~M~~~•O)c~tJ--r~ 
Q: 

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

(Status: Patented, Pending, abandoned/ 
m«:ttn&n. ~~•-••mh) 

(Status: Patented, Pending, abandoned/ 

••=»K•n. ffi~•-••mhJ 

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

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

&~. ~O)Mffm••••O)~&~•NL,. ~M 
L-, ~~I:: El c.O)~iU::~-:1t.,)Tfi"·:Jf.:.IIJIHntJt9.I'( 
-r••--r~tJ. E1c.0)~9Qm•~~um~Qc~ 
~~R?TIT?k~~~--c'~QCIBG, ~,;~ 
t&iil::~~O)~~~~rr? t.:.~~, *00$ffits•m 
1001~1;::~ tJ, iiil1i'lti L, < li~IU:::ll!,ttShQtJ). 
*k~~hSO)~~~ft~h. *k~~Q--~~ 
Q~~O)~~fJ,2fi:.tJ: t.,) L,*l§H::M L, TM Ef ~ nQ 
Mff(l)~-tt~ffl~~~c~~Q~C~~~l.,T. 
.IJ.LO)~~~IT?k~c~-~9Q. 

Full name of sole or first inventor/!!!~ ;l:.f.: ttffi-~!Jlh1f"O)f£,f, 

ODA, Tsukasa 

Citizenship/OOif 

Japan 

Post Office Addres.s/!l!!Hf~9c 

I hereby declare that I 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. 

Date/8# 

C/0 Hitachi Kokusai Electric Inc. 1, Yasuuchi 2-chome, Yatsu<rmachi, Toyama-shi, Toyama 939-2393 Japan 

Supply similar infonnation and signature fur second and subsequent joint inventors. 
m=xli-c-hJ;l.!'40),!l;f/,J~!Jlcffl.:;tf l.,-C t.Jlil!lfJ:fi!Jffl.i;J:: U:W1; ~VlfJl:9 ~;:: c 
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.,. 

) 

Full name of Sl.'Cond invcntor(if any)/~~J~lf/J~llJJ.lf(})l\: g(~ ~9 ~JM ft) 

YONEDA, Akihiko 

Second inventor~ sign~~E~-i\'OJ.Wti 

ll. . . u_rl1i, 
Date/B {,t

11
i 

11 IL J;-c · Jo. 2_0vJ" 
Residence/fi:m Tt. V . 

To Yn,Mfl., otc,JnwSh, I , JO-/) {1,/1, 
Citizenship/~HI 

I I { 

Janan 

Post Office Addressl!ll.ffl!~$fc 

C/O Hitachi Kokusai Electric Inc. I, Yasuuchi 2-chome, Yatsuo-machi, Toyama-shi, Toyama 939-2393 Japan 

Full name of third inventor(if any)lffi=~Jlll~(JJ=i'f0)~15(~~9 -0 .1115') 

INOSHIMA, Kami 

Third inventor's signaturd!lll~fJJ=i'fO)!ff15 Date/BM 

/J / ;; J{ .ili d }lurch. /0, 2oVZ-·: ' , M I L-11'4 1)1,dLl 

Residence/fi:m 

T0 YA ~q£l sh-·; ,, TcycH-nC'- ,. -faptht. 
Citizenship/OOii 

Japan 

Post Office Address/llHl~;t 

C/O Hitachi Kokusai Electric Inc. I, Yasuuchi 2-chome, Yatsuo-machi, Toyama-shi, Toyama 939-2393 Japan 

Full name of fourth inventor(if any)/ffillQ~Jiij~fJJ=i'fO)!ffi5(~~9 ,offl15') 

Fourth inventor's signature/JiiJ~i:ii:l=i!fOJ!ili5 Date/BM 

Residence/fi:m 

Citizenship/OOJi 

Post Office Address/JIHlJi!9i': 

Full name offifth inventor(if any)lffili~f,ij~i:ii:J=i'f0)~15(~~9 -o ffl15') 

Fifth inventor's signature/f,ij~(JJ:'i!fOJ!D~ Date/BM 

Residence/fi:m 

Citizenship/IE Ii 

Post Office Address/~ft!Ji!9i': 
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Assignment 

~ilftIDE 
.lapancse Language Assignment 

(1-8) 

I I ) 

(2) 

(J) 

(4) 

(5) 

(6) 

(7) 

(8) 

Insert Name(s) of lnventor(s) 

ffi IJJ ~ 0) fl:~ ~ li!A "9 o .:: c. 
IIDA, Tsukasa 

YONEDA, Akihiko 

INOSHIMA. Kaori 

a J.; O)!J!f,t. A l:.::~-t L, T:H.L.tJ.tlt.::~111'.i I r JI, ($ 1.00) 
sJ:U~O)~~~~~~~~~~l..,T. &~O)~,t.A~ 

(9) Insert Name of Assignee 

ilfl~Are~ ~2A "9-5.:: c: 
(9) 

(10) 

HITACHI KOKUSAI ELECTRIC INC. 

Insert Address of Assignee 

-~ A ttm ~ 2A "9 -5 .:: c. 
(I 0) 14-1, Sotokanda 4-chome, Chiyoda-ku, Tokyo 101-8980 Japan 

C J;I. ~~~A c. #F <t 6 H:: M L, T • ~ ill I:: (s'iJ :ff L, • .:: .:: I:: 
Jili.!l L,. *00$ffi 35 ~ffi too ~l::)E:ae~ t16 ~ c < . .:: 
O)~~s~u~ma. ~~m•. ~~ma. •~ma. 
rn~m•. ~~xma. &UN~fiiliB. s~u~~~ 
~~~<t6<t~TO)M1f&. •A&. N~fi&, N•• 
raE -e:-'3"trM1fO)t.::<1tJO)~TO)ilifflt::st-1--c. Y :1- 'J tJf!i 
•ooO)~<lfJ0)9~TO)~ft.ffi~~- s~UftA€:-~~ 
AO)m*A- am•. ~~ill#. ~J:U$~ft~A~8 
~sJ:U~llftL,. 

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

~ ,M-, :!Jf!l:fi..J!J. t> L, < lj:'1-~ llillfi.JJ 0) J: ? 
t~ tlli18$JJI ~ 2A 0).:: c. 

(11) PCT/JP2006/319014 

(AttomeyDocketNo. 135851 

#~±~~-~ 

~~~-t.AtJ·Cf~O) B M'L"'Y :I- 1) nf!:;.001::s1t1T~1f 
ill lffl €:- Iii fi <t 6 'b 0) ""E io l'.J • 

or 

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

(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 JS 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 

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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·l,L,<l.t 

( 12) Insert Date of Signing or Application 

tlUJSU;: '3.f,9° ~ B f-teJcAO);:: c 
( 12) on 

( IJ) Alternative Identification for filed applications 

mm~tt~ffl• ©~~O)ft••~•~ 
( 13) U.S. application Serial Number 

,/:i Jc cr) ;+!; rn m rm '!U.!IBfi: ry -c 11 / 9 9 1 o 9 3 _ __.__.;.____.~c....::..-------------------
lil c d 

I) ~-'< U) •~-ti Al::tiiiJt2~1!ijO) t.:.l/JO)/lj[Mfj,gf,¥ 
~~u. mMm!M. »•m•. ~~fiW!Ms~ 
u;:: o)ft-1:00 r..,. tO) ~rr9° -Qt-1lf t:.s1., \ -c. ~
Wti~t~3m earr9~;:: c ~Ma G. a§ 
A~~~cmhn~. ;::0)~5tiW•s~UM 
n~oor..,.-c~~~~~•ettfi90;::c:~~~ 
. ft9 60 

2) ft-'< O)~.fiAti. tliJitc~IVJO)f.:.l/J 
0). w•~L,<tlm~m•. ~L,<tl~O)~• 
m!M. VFlt'f t> 1.., < tt~tu:::~-.:1 < ~~rrl:H!MI::: 
~L,T·3~ho~~~-7x~~~~OOGT 
~~ti~tO)•megfr9-o;::c:~~•1...,. • 
m••s~u~O)~~ti~~~-7x~~~e 
ittrr9" -o i::~t.:. i'.J. 1.-,tJ\t~ont£i:::s1.,,T t>M 
~~§Ac:~h90;::c:~~-90. 

3) ft-'< O);sgAtl:. °9~-CO)Jfltafs 
~ummearrr..,.. oo~I~mfl~~-~~O) 
M*t>L,<tl~~t>L,<tlffi~~~~OOL,t~ 
~t~t..•1J•t~orrae1n§fr9 o;:: c 1:::~•9 ~-

4) ft-'<O);sgAtl:. niJ~~§Al:::M 
L,tflM~*OOM~O)*~e••L,.~ML,. 
~t.,.<tlN~fi~L,<tl~-~~~i'.J. ~~9 
-o~~~-~~ti9«TO)fflffi~tirra~arr 
9 o;:: c: 1.:.~;l:9 o. 

~ ft-'<O)~gAtl.*OOMff~~fi 
&B~M~ma~G~~L,~9~-CO)*OOMff 
me. ~tO)~~O)~§Ac:l,.tO)wJE~§A 
~ML,t~fr9-o;::ceff~s~U~*1...,· ;::_ 
;::_ ,:::~g9 -01:::s1.,,-c. ~gAlj:~TO)flJ:t..te 
~6~~0)9~-CO)~~eflG,MnOOffi~~ 
-o~~e~~~arr9-o;::c:ti<~r..,.<~•• 
Jiifi l,.f~!,l ;::_ C: ~-~ l,., ;::_ O)t&h~IJ"!wJ~~§ 
A. ~§AO)m*A· ·••-•~~-- s~ 
U$~ft~A~$~~~eabtt6't>O)T~6 
;::_ C: !:::~;ti9 "Oo 

6) -lf-'<O)~gA!j:. ;::_O)fUJiO)~l} 
~- *OOMff~fflfiO)m~~R5~~~- ~~ 
~ L, < fjjiJr~T.t:itH-.f ;::_O)ilfi~ml::: ~ G l:::fii~ 
$!Ji ea2J... 9 -ot.:.~O)~:J!Jnt ;:t- 'J 7 ·"'- ·:1 •J:.,; 
i£ ~ # 3 ± $ ~ ffl(Oliff & B~rridge) ,::: M 4 ~ 
htl.-)6;::_ c: e;::_ ;::_1;::*~96. 

I ) Each undersigned agrees to execute all 
papers necessary 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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,fi A \L ~ ~ 1, ,<1H> c. -e, 'lf-& A 'ft<l)l,1(7) 1:1 H ~ t> -1 --c;: 
(/) .. .:g ti< Iii fi ,! :t1. 6 0 

Date 
l]f{ 

Date 

BM 

Date 
BM 

Date 
BM 

Date 
BM 

Date 

BM 

Date 
BM 

Date 
BM 

Hm"tf. 1tJ, ---t«?' Inventor Si~nature 
~ IJIJ :lf ~ .:g 

tf fl,J--clL Jo, 200 f, Inventor Signature 

~IJIJ~W.:& 

Inventor Signature 

:ffi IJIJ :ff" .:g 

Inventor Signature 
:ffi IJIJ -lUf .:& 

Inventor Signature 

ffl IJIJ :ff W .:& 

Inventor Signature 
~ IJIJ :# • .:g 

Inventor Signature 
:ffi IJIJ :ff w .:g 

Inventor Signature 
:ffi IJIJ iUI .:& 

;: (7)~iflruil1(a)7 ;l. 1J -JJ f;~OOP-Jc''.1-.:& ~ tl.6IH:::.11 
~itiEA(l)f=UiJ-e. <b>Y :1- •J :nfi~oo~-e-a.:&~n6~ 
~~*OO~S©§n-e~.:&~.tl.~~~c'~~oW~~ 
<~00~~~~~~~~- T2~~g~Q~~<c.~ 
=A©~A©§~c'~.:&~.tl.Q~~c'©Qo 

Date Witness 

BM .ifA 

Date Witness 

BM aiEA. 

In witnl'ss whl'rl'of, l':U'l'Ukd hy lhe 1mdersignetl on 
lhe datcY."i) opposite the undersigned name(s). 

"/.r/1✓-i. (SEAL 
lll>A. Tsukasa n1 

YONEDA.; 
(SEAL 

l:f] 

. 1/ d ,1 . 
_ _.__/-',-' .-:;cf['-'1'--'l .... C.:.... '.::.9 .... ,l._.f..;;_·,."-,. ..... 1('._l.;:_,--'-·-·=--:..:.,....:..· _,_:~:··•(,S,EAL 

INOSHIMA, Kaori r:fl 
.·., 
l) 

(SEAL 

n1 
\: 

(SEAL 
r:[J 

(SEAL 

r:fJ 

(SEAL 

r:fl 

(SEAL 

f.11 

) 

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 

For: SUBSTRATE PROCESSING APPARATUS 

DocketNo.: 135851 

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. 

JAO:JEG/sqs 
Date: April 23, 2008 

James E. Golladay, II 
Registration No. 58,182 
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PATENT APPLICATION 
t:.HHtl!M 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
*LNt<li¥fifiifflffl:. ti It, T 

In re the Application of/1:tltiiA& 

Application No./1:tltiifff-Jir: Examiner/ilfi'f'g: 

Filed/1:tltii B : Docket No./lH11!fff-Jir: 

SPECIFIC POWER OF ATTORNEY 
1'j~~ff:~ 

Japanese Language Specific Power of Attorney 

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

~E~~O)~~~J::IJ. ~EMffWJ,iiO)~tO)~"-ffi:ff~.~J:: 
rt~~~:ff-9-0 (~~9-0 t,0)1::r:i:.-:; ?) 

181m:ffeL'il'.>-o HITACHI KOKUSAI ELECTRIC INC. (~ftg 
lli:.7'.> t, 1., < 1;t. • ~ll'llm:ffeL'<l'>-o 

(~-li:'1'.EAl l;t. 

(~~9-o 't>O)l::r:i:.-:; ?) 

a. 0 ~!9JW<.'©IJ. t,L,<l;t 

b. 181 .lllmte-e ii'.> IJ 
(~~9-0 t,0)1::r:i:. ·:1 ?) 

i. D :::J~-~H. t,L,<l;t 

ii. D*OOMWF/i'7--( 7 • 7 ,( Jl,bilcf1t0) 1)-Jl,,flt~ 

______ • IJ;J.ilf~ ______ l:ES:~ tlt~ IJ. 

J:Effi'ff e1;t. ;: <TJ tl:l!ii. t;, ?-'f-0) ~t <TJatixlilB~ J:: rt~\!!111:i:lB ~ 

.iUr°9 -ot.=~I:. iJ, ?*OOMM=iffii=li' 1;:13~q:· ~t <TJ~ffl €:-fAfi9 -o 
t.=~I:. lli:S:J:O)#il± c. L, t. Oli II & Berridge. PLCii~fi~ 

25944 cll!i!I! L,t.=MWFfAfrit€:-;:;: l:£Hi'J"9 -o. 

~E~ef,~. ffi:ff~O)-i!l!~• h. REffi:ff~~ffiWW~©-o;:c. 

€-ffm9-o.~E~gA~.mwecL,t. t>l-<~mWe<TJft~c. 
VC. ff:ffi~fr::i~l'H €-:ff9-o. 

;:<TJl:l:l8l:1!119-09~tO)i!U31JJJU1. Oliff & Berridge, PLC. ii!~ 

-~25944. tlifi!j.ilf~ 1703) 836--64001:~f-t9 -o;: c.. 

tvk\V'c k l :>, 2._e--v §> 
Date/BM 

(Check one) 

0 owner OT D co-owner of the entire right, title and interest in the above 

patent application by virtue of: 

(Check one) 

a. D being an inventor, or 

b. D an Assignment 

(Check one) 

i. D copy attached, OT 

ii. D recorded at Reel ___________ ~ 

Frame __________ of the Patent Office microfilm reconis, 

hereby appoints the patent practitioners associated with Oliff & Berridge, 

PLC Customer No. 25944 as attorneys of record 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. lbe 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 & BERRIDGE, PLC, 

CUSTOMER NO. 25944, TELEPHONE (703) 836-6400. 

Corporate Officer 
General Manager 
IPR & licensing Division 

(if acting on behalf of an Owner) 
lffl :ff ff (7) ft~ ~ ii§ 5'>-o 11-l?i I 
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FORM PT0-1390 
(REV. 01-2003) 

... • f". ~• 

US DEPARTMENT OF COMMERCE PATENT & TRADEMARK OFFICE ATTORNEY'S DOCKET NUMBER 
135851 

JUL2008 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A FILING UNDER 35 U.S.C. 371 

U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 
11/991,093 

INTERNATIONAL APPLICATION NO. 
PCT/JP2006/319014 

INTERNATIONAL FILING DATE 
September 26, 2006 

PRIORITY DATE CLAIMED 
September 26, 2005 

TITLE OF INVENTION 
SUBSTRATE PROCESSING APPARATUS 

APPLICANT($) FOR DO/EO/US 
Tsukasa IIDA; Akihiko YONEDA; Kaori INOSHIMA 

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

1. D This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

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

3. D 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. 

4. D The US has been elected (Article 31). 

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

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

b. D has been communicated by the International Bureau. 

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

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

a. D is attached hereto . 

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

c. D The International Application was filed in English. 

7. D Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

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

b. D have been communicated by the International Bureau. 

c. D have not been made; however, the time limit for making such amendments has NOT expired. 

d. D have not been made and will not be made. 

8. D An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

9. D An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4 )). 

10. D 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. • 
12. • 
13. • 
14. • 
15. • 
16. • 
17. • 
18. • 
19. • 
20. [gl 

page 1 of2 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 

A preliminary amendment. 

An Application Data Sheet under 37 CFR 1.76. 

A substitute specification. 

A power of attorney and/or change of address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 - 1.825. 

A second copy of the published international application under 35 U.S.C. 154(d)(4 ). 

A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4 ). 

Other items or information: Notification of Acceptance and Filing Receipt Status Request. 
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\ 

,. 

L . 
U.S. APPLICATION NO. (if known, see 37 C.F.R. 1.5) I INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER 
11/991,093 PCT/JP2006/319014 135851 

21. D The following fees are submitted: CALCULATIONS PTO USE ONLY 

BASIC NATIONAL FEE {37 CFR 1.492(a)): ......................................................... $ 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 
national phase ......................................... : .......................................... •················•· $ 0.00 

International search fee (37 CFR 1.445(a )(2)) paid to US PTO as ISA ................... $ 100.00 

International search report provided to USPTO no later than the time at which 
the search fee is paid ............................................................................................ $ 410.00 

All situations not provided for above ...................................................................... $ 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 tci novelty, inventive step, and 
industrial applicability for all claims presented in the application entering the 
national phase ....................................................................................................... $ 0.00 

All situations not provided for above ...................................................................... $ 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 I 
+ 50 = t X 260 = $ 

Total pages - 100 = 
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= $ 

• Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above are $ 
reduced by ½ . -

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. • Check No. in the amount of $ to cover the above fees is enclosed. 
b. • Please charge my Deposit Account 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. • 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, Whe,e an appropriate Ume llmll unde, 37 CFR 1.495 has not;t ···- a petmon ~ CFR 1.137(a) o, (b)) 
must be filed and granted to restore the application to pendi g status. J 

SEND ALL CORRESPONDENCE TO: 
OLIFF & BERRIDGE, PLC ~v - 7"""' 

Customer Number: 25944 f ~N~ C/ ISTRA N MBER: 27,075 

Date Jul~ 25 2008 E: ustin T. Lingard 

- TRATION NUMBER: 61,276 

FORM PT0-1390 (REV 01-2003) page 2 of 2 
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PATENT APPJ ,JCATJQN 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

--- _,,-· _,. .. ~ In re the Application of 

Tsukasa IIDA et al. 

Application No.: 11/991,093 

Filed: April 23, 2008 

..-., r-ATTN: Mail Stop PCT ~ 

Docket No.: 135851 

t For: SUBSTRATE PROCESSING APPARATUS 

··-
~: . 

NQTJFJCATJQN QF ACCEPTANCE ANO FJJ ,JNG BECEJPT STATUS BEQUEST 

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

Sir: 

The above-captioned patent application entered the National Phase on 

Eebrnary 27, 2008. The 35 U.S.C. 371 requirements were completed on April 23 2QQ8 

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. 

Ifthere are any questions regarding this matter, please contact the undersigned 

at the telephone number set forth below. 

JAO:JTUsqs 
Date: July 25, 2008 

OLIFF & BERRIDGE, PLC 

P.O. Box 320850 
Alexandria, Virginia 22320-4850 
Telephone: (703) 836-6400 

Justin T. Lingard 
Registration No. 61,276 



Page 244

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO. 

11/991,093 

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

Date Mailed: 12/08/2008 

Tsukasa Iida 135851 
INTERNATIONAL APPLICATION NO. 

PCT /JP2006/319014 
I.A. FILING DATE PRIORITY DATE 

09/26/2006 09/26/2005 

CONFIRMATION NO. 4126 
371 ACCEPTANCE LETTER 

11111111111111111111111111111111111111111111111 ll~~~~j~~~~~ljl~l~~H~ 

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 
DATE OF RECEIPT OF 35 U.S.C. 371 (c)(1 ), 

(c)(2) and (c)(4) REQUIREMENTS 

04/23/2008 

DATE OF COMPLETION OF ALL 
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), (c)(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 IA 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 
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FORM PCT/DO/EO/903 (371 Acceptance Notice) 
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APPLICATION 
NUMBER 

11/991,093 

25944 

FILING or 
37l(c)DATE 

04/23/2008 

OLIFF & BERRIDGE, PLC 
P.O. BOX 320850 
ALEXANDRIA, VA 22320-4850 

GRPART 

UNIT 

2193 
FIL FEE REC'D 

1060 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

135851 6 1 
CONFIRMATION NO. 4126 

FILING RECEIPT 

11111111111111111 lllll ll]~!l]!~l!~l!~!HIJl~l~Hll lllll 111111111111111111 

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 Iida, Toyama, JAPAN; 
Akihiko Yoneda, Toyama, JAPAN; 
Kaori lnoshima, 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 
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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 US PTO 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-HAL T (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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• Application or Docket Number 
PATENT APPLICATION FEE DETERMINATION RECORD 

t119910tJ3 EffectLv~$eptember 30, 2007 

CLAIMS AS FILED - PART I SMALL ENTITY OTHER THAN 

TYPE ·.CJ OR SMALL ENTITY 
(Column 1) (Column 2) 

u·.s. NATIONAL ST AGE FEES RATE . FEE RATE FEE 
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* If the difference in column 1 is less than zero, enter "0" in column 2 TOTAL OR TOTAL 1<3V 

CLAIMS AS AMENDED - PART 11 · OTHER THAN 
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CIAIMS HIGHEST ADDI- ADDI-
REMA.INING NUMBER . PRESENT 
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM • + $ 185 = OR + $ 370 = 
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FEE FEE 

* If the entry in column 1 is less than the entry In column 2, write ·o· in column 3. . 
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••• tf the "Highest Number Previously Paid FOi" IN THIS SPACE Is less than '3', enter "3~. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addscsr. COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Viqinia 223!3-1450 
www.uspto.gov 

APPLICATION 
NUMBER 

FILING or 
371(c) DATE 

GRPART 
UNIT FIL FEE RECD A TN.DOCKET.NO TOT CLAIMS IND CLAIMS 

11/991,093 04/23/2008 2193 1060 135851 lo ?f-3 
CONFIRMATION NO. 4126 

25944 
:· .... : . ~ ··········,-----.-

. ·:·, ;---~ 
;· --. '.; -., 1 FILING RECEIPT 

OLIFF & BERRIDGE, PLC 
P.O. BOX 320850 
ALEXANDRIA, VA 22320-4850 

' --·.:.: 
1--:--· -~ ~--, 

~ ~ ·. - . 

DEC 

- : ~ .. ' 

-· .. ;"::.,_ .• 

' . . \ 
: i i i 

.: ~ 
. ! 

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 Iida, Toyama-;-JAPAN;l6i'10 ... rY<ts.h·• 1 • 

Akihi~o Yo~eda, ~e-yama, JAPAN0tj~0-,S\ri~ 
1 

. Kaon lnosh1ma, Toyan,a;-JAPAN; lD~a.-5:\,\, 
Assignment For Published Patent Application 

1 

Hitachi Kokusai Electric Inc., -€hi)eda.,k~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 

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 th~ 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 US PTO 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). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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 th_e 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 5.1 S(b }. 
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PATENT APPLICATION 

IN THE UNITED STA TES PA TENT AND TRADEMARK OFFICE 

In re the Application of 

Tsukasa IIDA et al. 

Application No.: 11199·1 ,093 

Filed: April 23, 2008 

Attn: OIPE 

Group Art Unit: 2193 

Docket No.: 135851 

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. 

JAO:PTM/kqm 

Date: December 16, 2008 

OLIFF & BERRIDGE, PLC 

P.O. Box 320850 
Alexandria, Virginia 22320-4850 
Telephone: (703) 836-6400 

Respectfully s mitted 

~~o.27,075 

Patrick T. Muffo 
Registration No. 60,342 

DEPOSIT ACCOUNT USE 
AUTHORIZATION 

Please grant any extension 
necessary for entry; 

Charge any fee due to our 
Deposit Account No. 15-0461 
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APPLICATION 
NUMBER 

11/991,093 

25944 

FILING or 
37l(c)DATE 

04/23/2008 

OLIFF & BERRIDGE, PLC 
P.O. BOX 320850 
ALEXANDRIA, VA 22320-4850 

GRPART 

UNIT 

2612 
FIL FEE REC'D 

1060 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

135851 10 3 
CONFIRMATION NO. 4126 

CORRECTED FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~UI jlH! 111111111111111111111111111 

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 Iida, Tonamishi, JAPAN; 
Akihiko Yoneda, Toyama-shi, JAPAN; 
Kaori lnoshima, 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 US PTO 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-HAL T (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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APPLICATION NUMBER 

11/991,093 

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

FILING OR 3 71 (C) DATE 

04/23/2008 

Title:Substrate processing apparatus 

Publication No.US-2009-0072990-A 1 
Publication Date:03/19/2009 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Tsukasa Iida 135851 
CONFIRMATION NO. 4126 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~IIJl!~l!ll!II] 11111111111111111111111 

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 STA IBS p A IBNT 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 

OLIFF & BERRIDGE, PLC 
P.O. BOX 320850 
ALEXANDRIA, VA 22320-4850 

EXAMINER 

TRIEU, VAN THANH 

ART UNIT PAPER NUMBER 

2612 

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. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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. 

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 TOW ARD 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 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

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

IL 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. 
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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 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

25944 7590 05/24/2010 

OLIFF & BERRIDGE, PLC 
P.O. BOX 320850 
ALEXANDRIA, VA 22320-4850 

APPLICATION NO. FILING DATE 

11/991,093 04/23/2008 

TITLE OF INVENTION: SUBSTRATE PROCESSING APPARATUS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

TRIEU, VAN THANH 2612 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Tsukasa Iida 135851 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE 

$300 $0 

CLASS-SUBCLASS 

340-691100 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1810 

(Depositor's name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

4126 

DATE DUE 

08/24/2010 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ______ ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file ( and by the US PTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

11/991,093 04/23/2008 

25944 7590 05/24/2010 

OLIFF & BERRIDGE, PLC 
P.O. BOX 320850 
ALEXANDRIA, VA 22320-4850 

FIRST NAMED INVENTOR 

Tsukasa Iida 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

135851 4126 

EXAMINER 

TRIEU, VAN THANH 

ART UNIT PAPER NUMBER 

2612 

DATE MAILED: 05/24/2010 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 335 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 335 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 
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Notice of Allowability 

Application No. 

11/991,093 
Examiner 

Van T. Trieu 

Applicant(s) 

IIDA ET AL. 
Art Unit 

2612 

-- The MAILING DA TE 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. IZ! This communication is responsive to the Amended claims filed on 27 February 2008. 

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

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

a) 18] All b) D Some* c) D None of the: 

1. 18] Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 0 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D 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. 18] Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. 18] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 2/27/08 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's AmendmenUComment 

8. 18] Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

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 

Art Unit: 2612 

DETAILED ACTION 

Allowable Subject Matter 

Page 2 

1. 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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Application/Control Number: 11/991,093 

Art Unit: 2612 

Conclusion 

2. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Page 3 

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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Application/Control Number: 11/991,093 

Art Unit: 2612 

Page 4 

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. 

Nan T. Trieu/ 

Primary Examiner, Art Unit 2612 

Date: 05/18/201 0 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

11/991,093 IIDA ET AL. 
Notice of References Cited 

Examiner Art Unit 

Van T. Trieu 2612 
Page 1 of 1 

U.S. PATENT DOCUMENTS 
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Country Code-Number-Kind Code 
Date 

MM-YYYY Name Classification 
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U.S. Patent and Trademark Office 
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SUBSTRATE PROCESSING APPARATUS 

TECHNICAL FIELD 

This invention relates to a substrate processing apparatus 5 

for processing substrates of semiconductor devices and the 
like. 

RELATED ART 

2 
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-

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 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 

10 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 
15 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 

a user (operator) to inform the running state of the substrate 20 

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. 25 fail. 

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. 

BRIEF DESCRIPTION OF THE DRAWINGS 

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

In the operation conditions for operating the signal indica
tor, it is possible to set not only one operation condition (for 
example, tum light on (make sound) when the substrate pro
cessing apparatus is in A-state) but also plural operation con
ditions (for example, tum light on when the substrate appa- 35 

ratus is in A-state or B-state ). 

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. 

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 

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-

40 tion. 

45 

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. 

50 
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. 

This invention is characterized by a substrate processing 
apparatus comprising a signal indicator for indicating a run- 55 

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. 

FIG. 9 A diagram showing one example of a first monitor 
screen displayed on the display unit of the substrate process-

60 ing apparatus according to the embodiment of this invention. 
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. 

FIG. 10 A diagram showing one example ofa 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 
65 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-

4 
334: signal I/O unit 

gram. 5 

340: color distinction input section 
342: priority setting input section 
344: lighting condition input section 
346: first device state input section 

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

348: first approval condition input section 
350: blinking condition input section 
352: second device state input section 

DESCRIPTION OF REFERENCE NUMERALS 10 

354: second approval condition input section 
358: lighting state display section 

AND SIGNS 

5: signal control program 
40: sound control program 

360: blinking state display section 
362: host icon 
364: second input screen 

100: substrate processing apparatus 15 

366: tone distinction input section 
368: sound condition input section 
370: third device state input section 103: front maintenance opening 

104: front maintenance door 
105: rotational pod shelf 
110: pod 

372: third approval condition input section 
374: second monitor screen 
376: sound state display section 

111: housing 20 378: sound absence/presence display unit 
380: second host icon llla: front wall 

112: pod carrying in/out opening 
113: front shutter 
114: load port 

400: substrate processing control unit 
402: state receiving unit 
404: sound control unit 

115: boat elevator 25 406: setting unit 
116: colunmar support 
117: rack 
118: pod conveying device 
118a: pod elevator 
118b: 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 
125b: wafer transfer device elevator 
125c: 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: UI 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 

408: relationship storage unit 
SlO: overall operation 

BEST MODE FOR CARRYING OUT THE 
30 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-

35 duction method of semiconductor devices (IC) by way of 
example. In the following description, a case of using aver
tical apparatus (hereinafter simply referred to as processing 
apparatus) performing oxidization, diffusion processing, 
CVD processing, and the like on substrates as the substrate 

40 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-
45 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 llla of the housing 

50 111 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 llla of the 

55 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. 

60 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 

65 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 shelfl 05 has 
a structure for storing a plurality of pods 110. That is, the 
rotational pod shelfl 05 is disposed upright and provided with 

6 
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. 

a columnar support 116 intermittently rotated in a horizontal 
plane and a plurality of racks (substrate container placing 5 

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) 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 eleva- 20 

tor 118a and the conveying mechanism 118b. 

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 50to 125) wafers 200 ina state where the 

10 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 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 

15 at a left end of the transfer chamber 124, which is opposite to 
the side at which the wafer transfer device elevator 125b and 

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- 25 

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 30 

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 35 

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 40 

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 45 

wafer 200 in a horizontal direction and a wafer transfer device 

the boat elevator 115 are provided, and a notch matching 
device 135 serving as a substrate alignnient device for align
ing 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. 

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 

50 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. 

elevator (substrate transfer device elevation mechanism) 
125b for elevating the wafer transfer device 125a. As sche
matically shown in FIG. 1, the wafer transfer device elevator 
125b 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 125b and the wafer 
transfer device 125a, the wafer 200 is loaded ( charging) and 
unloaded ( discharging) on and from a boat (substrate holder) 55 

217 by using tweezers (substrate holding member) 125c 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 60 

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- 65 

strate retaining elevation mechanism) 115 for elevating the 
boat 217 is disposed between a right end part of the pressure 

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



Page 298

US 7,808,396 B2 
7 

that has delivered the wafers 200 to the boat 217 returns to the 
pod 110 to load next wafers 110 to the boat 217. 

8 
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-

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. 

5 puter 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. 

10 

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 
wafers 200 is carried (loaded) into the processing furnace 202 15 

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 20 

above-described procedure except for the wafer alignment 
step by the notch matching device 135 not shown. 

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 
indicator306 via the host computer302 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 operationofthe signal indicator 306 will 
be described later in this specification. Though the display 

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 3 04 such as 
LAN, so that instructions ( output signal) from the host com
puter 302 are sent ( outputted) to the substrate processing 
apparatuses. 

25 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 
30 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. 

Each of the substrate processing apparatuses 100 has a 
signal indicator 306. More specifically, as the signal indicator 35 

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 40 

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 45 

(colors) being combined (merged) (for example, all colors are 
blinking). 

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 whetheror 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 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 

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. 

50 inputted as a command from an external devices (host com
puter 302, UI device 312, etc.). 

A user interface device (UI device) 312 is provided inte- 55 

grally with the substrate processing apparatus 100 or via a 
network. The UI 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 3 7 4 described later in this specification) and an opera- 60 

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- 65 

cator 306 operates and that the signal indicator 306 satisfies 
the operation condition, and it is possible to input (set) in the 

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 I/O 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 UI 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. 

10 
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 UI 
device 312. The user operates on the first input screen 318 to 
set an operation condition of the signal tower 308. 

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 5 

unit 334 receives an output value of the operation state ( state 
oflighting, 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. 

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

tower 308 in the first input screen. 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- 15 

cator 306. 

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-

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 UI 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 UI device 312. 

20 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 

25 select and display the priority order of the operation condi
tions (lighting operation, blinking operation, etc.) of the sig
nal towers 308. 

In Processing 2, the control unit 332 receives the operation 30 

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 
35 

output value to the signal I/O unit 334. The signal I/O 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 oflighting, blinking, making 

40 
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 
45 

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 50 
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 UI 
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. 

55 

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 oflighting 
the yellow of the signal tower 308 as a logical formula of 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 
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 

60 "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 

65 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 



Page 300

US 7,808,396 B2 
11 12 

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 5 

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 host icon 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. 

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- 10 

dition input section 344 and the like and the instruction from 
the host computer 302 is to be prioritized. 

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 

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 UI 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 ofred, green, yellow, and blue, etc.) 
set by the color distinction sections 340 of the above-de
scribed first input screen 318 are displayed. 

15 "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 
20 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 

25 (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 

30 ( 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, 

35 etc.) at once without limitation to the operation of one light 
source. 

[Buzzer] 
Hereinafter, a method for displaying an operation condi-

40 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. 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 45 
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 50 
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 

[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 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 (in the case where plural lighting conditions are set), it is 

displayed which ones of the lighting conditions are satisfied 55 
for the lighting. 

distinction input sections 366, sound condition input sections 
(for example, three sound condition input sections) 368 cor-

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-

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-

60 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 UI 
device 312. The user watches (confirms) the second monitor 

65 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. 

14 
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) 
5 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 

10 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 
15 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, 
it is possible for the user (operator) to make judgment not only 

20 auditory (by the ears) but also visually, thereby making it 
possible to prevent erroneous judgment. 

Further, by providing a plurality ofbuzzers different in tone 
in addition to the error reporting buzzer (alarm buzzer) as in 
the setting screen ofFIG.10 of this invention, it is possible to 

25 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. 

As described in the foregoing, by displaying the operation 30 

conditions of the signal indicator 306 and the operation states 
FIG. 12 is a diagram showing a structure of the sound 

control program 40 operating on the signal control device 
320. of the signal indicator 306 on the display screen of the UI 

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, 35 

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 40 

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 45 

operation state of the signal indicator 306). 

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 

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 tum, 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 

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 

50 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 

55 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 

60 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 

65 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 5 

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 

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-

to sound. 10 vention when deciding an execution timing, preparation for 
job execution has been made and start instruction is awaited. 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 

15 
sent via the UI device 312 from the workers. 

"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 

FIG. 13 is a diagram showing one example ofrelationship 
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 
3 20 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. 

20 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-

25 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 

30 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 

35 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. 

40 
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 

45 
[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 

50 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 

55 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 buffer, the load port open/close opera
tion is performed by human intervention. "Carrier to be car-

60 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 

65 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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to the processing of S102 when the apparatus state reports 
have been received. If not, the process returns to the process
ing of Sl 00. For example, the state receiving unit 402 receives 
a report informing that a state of the apparatus is "ready" in 

"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. 

5 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 

10 finished. "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 15 

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 20 

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. 

In Step 102 (Sl 02), 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 

"Free space in buffer [return monitor]" means that there is 
a free space in an internal buffer of a carrier for return monitor. 

25 sound-4 for 30 seconds under the control of the sound control 
unit 404. 

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 30 

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. 35 

"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 40 

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. 45 

"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 50 

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 55 

with the host computer 302 is not performed. 
FIG. 14 is a flowchart showing an overall operation (Sl0) 

of the substrate processing apparatus 100 according to the 
embodiment of this invention. 

In the substrate processing apparatus 100, the substrate 60 

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 (SlO0), the state 
receiving unit 402 judges whether or not reports of states of 
the apparatuses such as the substrate processing apparatus 65 

100 and the material conveying apparatus have been received 
from the apparatuses. The sound control program 40 proceeds 

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 
ofSlO0. 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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tors, wherein sound of the buzzer is recognized depending on 
a lighting state of the signal tower. 

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. 

9. A substrate processing apparatus comprising a signal 
tower and a buzzer as a plurality of signal indicators for 

5 indicating a running state, comprising: 

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 10 
a lighting state of the signal tower. 

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 

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. 15 line, wherein 

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. 

20 
8. The substrate processing apparatus according to claim 1, 

comprising a signal tower and a buzzer as the signal indica-

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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