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If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

1933 7590 05/30/2008 I EXAMINER |
FRISHAUF, HOLTZ, GOODMAN & CHICK, PC PHAM, LONG
220 Fifth Avenue | ART UNIT PAPER NUMBER |
16TH Floor

2814

NEW YORK, NY 10001-7708 DATE MAILED: 05/30/2008

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

11/235,579 09/26/2005 Tomoyuki Shirasaki 05644/LH 3394
TITLE OF INVENTION: DISPLAY PANEL

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

nonprovisional NO $1440 $300 $0 $1740 09/02/2008

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

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

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

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

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

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

the ISSUE FEE shown above.

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

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

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

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

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
ingicated unless corrected below or directed otherwise in Block 1, 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 1 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
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

1933 7590 05/30/2008
Certificate of Mailing or Transmission
FRISHAUF, HOLTZ, GOODMAN & CHICK, PC I hereby certify that this Fee(s) Transmittal is being deposited with the United
220 Fifth Avenue 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
16TH Floor transmitted to the USPTO (571) 273-2885, on the date indicated below.

NEW YORK, NY 10001-7708

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/235,579 09/26/2005 Tomoyuki Shirasaki 05644/LH 3394
TITLE OF INVENTION: DISPLAY PANEL
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1440 $300 $0 $1740 09/02/2008
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHAM, LONG 2814 257-072000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) the name of a single firm (having as a member a
[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - #of Copies [ The 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).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(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 USPTO 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 va.g de ending 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,%.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 OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/235,579 09/26/2005 Tomoyuki Shirasaki 05644/LLH 3394
1933 7590 05/30/2008 I EXAMINER |
FRISHAUF, HOLTZ, GOODMAN & CHICK, PC PHAM, LONG
220 Fifth Avenue | ART UNIT PAPER NUMBER |
16TH Floor 814
NEW YORK, NY 10001-7708 DATE MAILED: 05/30/2008

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 143 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 143 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.

Page 3 of 3
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Application No. Applicant(s)
. . 11/235,579 SHIRASAKI ET AL.
NOtlce OfA”OWélblIlty Examiner Art Unit
Long Pham 2814

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

1. X This communication is responsive to 02/25/08.
2. X The allowed claim(s) isfare 1 and 3-23.

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

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

International Bureau (PCT Rule 17.2(a)).
* Certified copies notreceived: __
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 resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

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

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

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

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment

Paper No./Mail Date 04/28/08,03/06/08
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [[] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [0 other .

/Long Pham/
Primary Examiner, Art Unit 2814

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20080524
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

CONFIRMATION NO. 3394

SERIAL NUMBER
11/235,579

CLASS
345

FILING or 371(c)
DATE

09/26/2005
RULE

GROUP ART UNIT
2814

ATTORNEY DOCKET
05644/LH

APPLICANTS
Tomoyuki Shirasaki, Higashiyamato-shi, JAPAN;
Tsuyoshi Ozaki, Fuchu-shi, JAPAN;
Jun Ogura, Fussa-shi, JAPAN;

** CONTINUING DATA ****xxs=* b

** FOREIGN APPLICATIONS
JAPAN 2004-283824 09/29/2004

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
10/12/2005

Foreign Priority claimed BYes D No

35 USC 119(a-d) conditions met BYSS D No

Verified and /LONG PHAM/ LP
Acknowledged Examiner’s Signature Initials

STATE OR
COUNTRY

JAPAN

D Met after
Allowance

SHEETS
DRAWINGS

13 23

TOTAL
CLAIMS

INDEPENDENT
CLAIMS

4

ADDRESS

FRISHAUF, HOLTZ, GOODMAN & CHICK, PC
220 Fifth Avenue

16TH Floor

NEW YORK, NY 10001-7708

UNITED STATES

TITLE
Display panel

FEES: Authority has been given in Paper
No.
No.

FILING FEE
RECEIVED

2060 for following:

to charge/credit DEPOSIT ACCOUNT

[Q All Fees

|01.16 Fees (Fil

ng)

|01.18 Fees (Iss

ue)

‘EI Other

|Q Credit

|
|
‘EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).
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EAST Search History

EAST Search History

iRef  Hits iSearch Query DBs Default Plurals {Time Stamp
# Operator

A 5 US-20040003939-$.DID. US-PGPUB; OR ON 2008/05/24
OR US-20050258741-$. USPAT; USOCR 16:33

DID. OR US-20050062409-
$.DID. OR US-
20050073264-$.DID. OR
US-20050088086-$.DID.

7 ("20060066219").PN. US-PGPUB; OR OFF  12008/05/24
z USPAT; USOCR 16:34

i3 30976 iorganic adj2 el US-PGPUB; OR ON 2008/05/24
: USPAT; 16:35
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

a4 14287 {3 and (light adj emitting) US-PGPUB; OR ON 2008/05/24
: USPAT; 16:36
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

iL5 10049 iorganic adj US-PGPUB; OR ON 2008/05/24
electroluminescent adj USPAT; 16:37
element USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

iL6 4388 15 and (light adj emitting) US-PGPUB; OR ON 2008/05/24
USPAT; 16:37
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

a7 791 pixel and 6 US-PGPUB; OR ON 2008/05/24
USPAT; 16:37
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

is 330 7 and gate US-PGPUB; OR ON 2008/05/24
: USPAT; 16:38
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

file:///Cl/Documents %20and%20Settings/Ipham/My %20Doc...579/EASTSearchHistory.11235579_AccessibleVersion.htm (1 of 3)5/24/2008 4:42:29 PM
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EAST Search History

9

53

8 and (counter adj2
electrode)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2008/05/24
16:38

110

35041

organic adj2
electroluminescent

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2008/05/24
16:41

111

14724

10 and (light adj emitting)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2008/05/24
16:41

12

2384

11 and gate

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2008/05/24
16:41

113

303

12 and (counter adj2
electrode)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2008/05/24
16:41

14

40

13 and (interconnect or
interconnecting or
interconnection)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2008/05/24
16:42

s

("20060066535").PN.

US-PGPUB;
USPAT; USOCR

OR

OFF

2007/10/15
17:06

S1 and (counter adj2
electrode)

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2007/10/15
17:07

file:///Cl/Documents %20and%20Settings/Ipham/My %20Doc...579/EASTSearchHistory.11235579_AccessibleVersion.htm (2 of 3)5/24/2008 4:42:29 PM
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EAST Search History

1S3 (("5684365") or US-PGPUB; OR OFF 2007/10/16
("6297589") or USPAT; USOCR 12:28
("6727357") or
("20030047730") or
("20030146693") or
("20030151355") or
("20040160170") or
("2003137325") or
("2004256617") or
("20030168992") or
("2003193056")).PN.
4 (("20030137325") or US-PGPUB; OR OFF 2007/10/16
: ("20040256617") or USPAT; USOCR 12:28
("20030193056")).PN.
("20030151355").PN. US-PGPUB; OR OFF 2007/10/16
USPAT; USOCR 12:37
S5 and ((red or green or US-PGPUB; OR ON 2007/10/16
blue or color) adj2 pixel) USPAT; 12:38
USOCR; FPRS;
EPO; JPO;
DERWENT;
; IBM_TDB
iS7 ("2003016892").PN. US-PGPUB; OR OFF 2007/10/16
USPAT; USOCR 12:56
("20030168992").PN. US-PGPUB; OR OFF 2007/10/16
USPAT; USOCR 12:56
S8 and ((red or green or US-PGPUB; OR ON 2007/10/16
blue or color) adj2 pixel) USPAT; 12:56
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

5/24/2008 4:42:19 PM
C:\ Documents and Settings\ Ipham\ My Documents\ EAST\ Workspaces\ 11-235,579.wsp
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Application/Control No.

Applicant(s)/Patent Under
Reexamination

Index of Claims 11235579 SHIRASAKI ET AL.
LT
Long Pham 2814
4 Rejected - Cancelled Non-Elected A Appeal
= Allowed + Restricted Interference 0] Objected
[J claims renumbered in the same order as presented by applicant O cpa O TD. O R.1.47
CLAIM DATE
Final Original  [10/16/2007
1 1 =
2
2 3 =
3 4 =
4 5 =
5 6 =
6 7 =
7 8 =
8 9 =
9 10 =
10 11 =
11 12 =
12 13 =
13 14 =
14 15 =
15 16 =
16 17 =
17 18 =
18 19 =
19 20 =
20 21 =
21 22 =
22 23 =

U.S. Patent and Trademark Office

Part of Paper No. : 20080524
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination
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for the requisite extension of
time, and to the extent not
already paid, authorization to
charge the extension fee to
Account No. 06-1378. 1In
addition, authorization is
hereby given to charge any
fees for which payment has not
been submitted, or to credit
any overpayments, to Account
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EWALE (" TFT" & Jgte 397 Ath & 7HId qE B 753 77] 2A71EFEA (ol 3]
LA 2 Fste 420 Ath ol #8 Aotk Ei FAFoEE AL, 3HE A 7)Y, B daFd o]
of HgatA A8 HE #7] EL A4 #8 Rojrt.

£ 2 @AM QolA,  EL ol AL 470 Yr & AA s,

Z9, 77 ANEFAA (xS o)) d QoA E, XY EE A A4 5] B TEAAA 34 FAE AN
WAle] A9 v T5E f7] A7IEFEXIT 48 A AL ES 55 F/NFE A90-373858, YL EFFAFT
B Al91-233891% F).

AP 7 B Sl el &
¢kx gt

294D, oA G TFY 47 ANLBIAE 29 4 £ 7FE =g, F
FHE £ A BE A=Y 5 Ws 93, 2HH o2 ol 2o BARE

(1) 75 Aol A% A4 ALY A5l v8) 2 WA 39 014 FolA22, ¥ T AFHAL, 2 A o] A
2,

(2) €140z 32& ARFFo F W7t HE=, {7] TFFol €A dstdrt

(3) () Zol, AFFo] vl 2A H==, A5 Wl oMo A Zst7t A

A7) gg T5F 7] A7 FAA} 2 EARBL #2387 A8A, TFT (thin film transistor) ol 98] #7] EL
228 FEAIE 4E9 A8 B F5Y §7) A7 EFFA 0 ASHAH(LEF E3FNFR A5 - 1223605, A
B2 EFZMER A95-1223613, YBZ E5FNFTE A95- 15357635, QB E3F/NZH A|96 - 54836%,
YEF EFFATE A95-11134135, LEF EFFAFE #195-312290%, YE= EFFMFE 96 - 109370
3, B EFFNTE 496 - 129359%, AET EFF/NTHE A96-241047%, £ EFTANFTE A96 -227
2765 2 4E 53 FNTE #|99 - 339968% 7).

2,

o F

o] & FEIE FFY {7] AILFHFA Y FZRIE & 18 BEE & 199 SAPAL, o]H g RE B TFF 77
Z12FAA G AR, g TEF f7] AVTFEAA S vl @A, TF Agel hE AALEE T, TF 580 F
Hoj, 23 Au A8 L AT F YE T a4 F5L F A

a8, oA A3t e AEE TFY 7] ANLFFAY dx, sl 22 (1) HAER) Y =AEE g1
=2

(1) 849 ATF&o] Aottt

FE| B TFF 7] A7PLFFA AN E, FFA 71840, 1FI7E 84 shutd] thste] Aok st v S T, BT
FTE 4838ld 753171 A8iM F4 234 B As AT o] 7|8dd o pldHxn . wetA, £34 714
Zd A 2E Azt HEA7IE A, ol TV Z4F AF40] 2E AAStEg, sad] AT E(EAR EFshe F
2ol g2 Fo AX sl vl §)o] FopdtE ZAZL BRAY. A8 o A2 NLE dEE FFF #7] WUEFIA
dAE, §7] EL 228 FAFZ 75337 948 TFT7H 7] F 9] TFT #7150 B2 vjdsn glonz,
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AT-gol B 2ok ARh(eI30% o13h. 7 A3k ATEol mek, 71 UF AAE B2e UK LEA AR, #7)
EL 279 S9o] gollthe 471 249,

olgig FE, £ 10, = 11 § = 182 F=3A Bk FAsHA AT = 102, = 189 =AF HElB 2FF
F71 2712442 (100) € =94 TFAI717] T A2 g A5t e, 71878 AolE A (FAF AF4) (
50) {= 18°1 A= (108) )3, 2~ AJAZ AF4) (51) 22 242 A H0Y 9lu, XY MEHALS o] Fi AS<2
UER I itk 7, A& gl (2 Z A52d) (51) 3 FAstA, £F A54(52) 0l vt Ho] it 283, o] &9 A
olE 21Q1(50) H &4 &A1) A, & 2T A 1 TFT(55) R Al 2 TFT(56) 7} ot& o] 3ot ‘ﬂ A 21K
T(56)9) ACIESZH FF AFH(52) AloldlE, 47] AlolE A¢E A8HA E=3817] A4 2dA (57)7F 42 H
Aot :

kA, = 109 =AE 250 £Ag A} 2 TET(56) 2] AlolEd] 2AA (57)9 Ja] FRAE AL-L Artste 29
AgozN, ZFH 02 {7 EL 22(26) 8 &RA0E 75T F Uk

E3 T 110 BEAS HEEE, & 109 EAS J2 %6 A% 2AAF T BE L] FAZo|H

w2bA, T 189 TA G AE B FEF F7] A7EFFA (100) 9] dolAlE, 3HF AFATO, AFEZAMIE) (102)
£, & 718 (104) Sl A A7 EFE Fetd WEA IS F¢ TFT(106), Al°E 2421 (108), &2 A (EAEH] #+)
5ol A71LFE Wse g, i gojM e ATFEo] Fold k= AT AT

3 £ 199 TAIE A3 2 TFT(200) &, 71 EL 22H202) 8, 52 A wj X8 SEj2 753 F7] A7)
w32 3] (204) Al A=, TET(200) 5ol A7/ L38 729 Z9E gA = 189 =AI8 HER 258 §7] 47
w32 3] (100) 9 B 2E)A, B% g6 QlojA g AF&o] AstHA Ert.

(2) 4% A5 AAYo] Ao

Z AR AFFAAA L& Ht WEAZIE BAE, TFT T 43 A9HA] g1, 7H?%°1
CE2AYzE, 1= ol 54 7ol Yok agA R, AR AF2AAN A/ LFE Hohe] B2AIE A9, B
o2 o Rd A7LFE FHdt] HEA l ] A, T AFE FRT =AN AER FAT BaU AN A
71 AR AT AL o B0 200/08 2H3=Z, dEH ZAIE & dd E EA7F B71A HA

38, 7)) WS,

dE £o] 2 Atol 27t 200X (F 3w 3:4) 9] AL F LA E A, = 300nit 2 TF3} 2 &4, /7] LF )
Ao, 10c/A(FAAFZ FFS GeEdth 7t £2 2% 588 2E /7] TF ASE AHE AT $ix 3600mA ]
HARE ZF A5 €2 287 AR

B FARoRE AR AT A g A B3] gk, TnirZ RAIH T, ofef Al SAAM ALt

Y nir=1/2 X N(N+1)ir
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el A Eo] BF AE2 10cd/A, T3 JEE 300nit, A FA-S 200X 600mzt, A= AAFE 200 /0
Zta 819, Sk ARFE 3.6X10 ¢ A7 =1, =S Fyake) A A g45F 20000] 2 5HA, FWEY] AY Fete
12V(1/2X 1000% 1000X 3.6X 10 - x20X 1/3)ol T, FAF TFAY 75 329 AL & Y (oVv) E =73}
A @t wEhA, A7) 2A02 SFAAE RS *E‘%J_a_i @3t

%43 U9 WAl 22 2% A3 56 52 YR AT 3N} AR, AR 02, 9 §4E7}a11
£ BA/l debgh B¢, Bavid 3AR(QAAE)L HET 028 e RASE AR AEDD

(@) AZ, 4 A3 dolAe) AYA 2 Aois Tdsto,

iz} Alel27F 4= AA WA 10 A F9 ABE FFF {71 A71EFFA 9 FR ATl glojA], ITO EE Zn09)
ety ASE ALt BAYE ARG, oF 0] 1X10°2 Q- cm 0159 Zo = 517 AHME, 718 2EE 2
00C ol o2 & FartJdotn ¢34 Aok 2, §7] T3 A2 HELL BT 200C ojstol2g, 7HE
258 1 o3t Aoz & et Ak kA, AR AT uiA Y S AT F PoWAM, 1X10 2 Q- em
& xste A4t 2, 2R3 o, AAFe] 20@ /08 2H3te 2 ol Ev1 sk EA7F UEkuo £, &

7] 23 sj A4l ITOY 1Z0 §9] AEES AHE3t AR A5E AT dd, 275 P E220E AT 7&—?-011
£, 77 2% A7 E22nz 2448 4E AR YERE T

%47 EAo HlFo] £ ’*‘%’T‘_’- 7] EL 2248 75517 ¢ TFTE st B92x 2 shbo] goii g A7 &2
A TS UL, B AR AFFAA TFE Hstd FEAN FAE AR AT IAEE AL F e 77
dE]E A7 % AR FP A0z, nFEeln FLT = 3 BAZF 7SS /7] AEE A71EFEA, R 2
9 Ze f7) AEE AVIEFHAE ELHOE AT F YE AP L AT A& 5= g

=
f
A
ofl
2
1o
o
fﬂ.
o2
e
)
J
_\;~_l.
Pu—l"
He
ri

she) Aolol §7) G AAE Fhskd o} FIZ 7] BL 279}, o £
Ve AxrE 75017 919 TRTE ol el FEY 7] WIEBRA Y014, #7) BL 225} 49 9 (3
N e, A5 AFF0A Aokl WEA D, AR AF0), FHQ EAH AR(FF VEA ASE FHIDE o]
Sold 2435, AR ALZ Rl AL BE AF02 THNE A BA0= 8w gtk
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o] € E°] 4.0eV Ul FHAEE AHEShE Aol v A ST

s A 1 AALH O QoA 9 R LI FHsle WEA T ) HalM, AR AF(20) F, TAF(16)Y TAHAR
= 2R BEAL Zn 9A o ¢

wEbA, A A3(20)0], 5 A7)Ehe S, FARALE, FAF(16) TAANERA, dF F4 AFE(ITO),
?l% O}-ﬁ ﬂ'ﬂ%‘(IZO), ?.1%‘ (C ), ﬂ'ﬂ' A (SnO 2), ’}_"3}0}—% (ZHO), &i}ﬂa%(szOa, sz 04, Sb2 05),
A8 HF0)F (AL 03) 59 15 95, BEE2F ol =S 4= E 7 U

EE Z2AT(16)9 TEAL &435A & B YA ARAFEE 2317 YA, Pt, Ay, Ni, Mo, W, Cr, Ta, Al
29 ZF£ S 1F UE, EE2F oA Z L/~l7f1 A7Vl Ax wiEa .

Eot, A 1 AAFHAAE, 45T TR AR B ofe), nx AF(18)dl I3 AF AT 20)) RATE ALY
+domz 2a2(16) BAAE, F5H4 4%, H1SH 9EA, 47 2AA, BEAY SL HTF Fo2 o
ol oA AHEE Aojx shte) FHARE 4O 5 Yok

dE o] £7] EAABAE, £A4 TA ZTA, A5A A7t QA FUA A7 FRA, A A7} AR TE
F4A A7t AEAQ Ro] wpEA st

3 7] ERAAC Frlste AFARAE, Fol2al g o] A5, AAEE, dALFIFE S AR E T
Aok EF 0}5&7}112, #71 EAA Frtete #AAZNE, €28 75, ¢2Y E8 S, JEFR 'E"—'T Peialg
£, 9728 ET 5}‘%% EE JER HYE 5& d=2 €4 Qo ET, =224 T FRAZAME, Yo 7
I F=4, £ El&?“; ) 1 FEA, Fol2it FUt oSBT ES T2 2 5 A

k4

3 uZE MEASAE 7Aoo ASE, A2, £E AU FFEQ Ro] viFFsic
=3 B4 FPEZAE, PR, 0AAC, 2T E, EBE tholoE=gto] 3]l R HiEASI .

re By v A 2AE, FAIHL R, ZInS, ZnSe, ZnSSe, MgS, MgSSe, CdS, CdSe, CdTe, CdSSe 591 Ao| vzt
A8k,

® THAE 2

5134 =N RZ AF(18)E, ANT AR FHY Wt YA, GE Tol ¥IAT] 110 -5 A 1
1039 em W9l W &Y ARG AZE AHEstE ol whrdsiTh

1 o]8= o]E g HAFO] 1X10°° Q cm PV AEE, AHo] T@s}Y] fFolm, A, HAFge] 1xX10 2 Q-
cm$ 233, AR AT AAFE) 2@ BTt 917] o Fo|t},

mﬁw, BZ AZL FASE AAY A5 vATE 2x10 5 YA 53104 Q- cm®] B WY ez st Aol
o 2 Aska, 2X 1075 WA 1X10°4 Q- cm®] BS W9 ez sk Aol v wEF st

wah B2 AF(18)9 AT (N OIE AL 0.01 BA 10Q/09 E9 W o= sk Aol vigasith. 1 o f
£, olg g @A) 0,010 /00T 99, 28 g Fast JAY, AH A7 f=siA A= B57 U7 A
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Fola, 3hH, ‘33_21?‘2}01 109 /02 29519, AR A2 AAFE7t TRSAAY, F=stA gnsiA Fgol T
1 7t Q7] Mot wtA, B A5 A 1?‘% 0.01 WA 10Q/09° ¥ W o= 3k Rl o ¥k
01 UiA ssz/DA Beulel oz st Aol o viekAsith

= —10

w9, w2 AT(9E TAIE MPAL ARY AZ2AE, MUAIA A8 TS AT Fho) 4T
FARo=Z, Al Al® Aol F%(Sc, Nb, Zr, Hf, Nd, Ta, Cu, Si, Cr, Mo, Mn, Nj, Pd, Pt & w59 g2, Ti
w48 HETIN) 59 15 95 £5 2% o2 ZRAA Bhste 2ol had iy

wal ola s AAY AZSHE, Al £ A% Aol F&3te] gFol o v ASAR, AT Hol FEAS GE2 A
ol Ao, Aol249 FHFS 10 A%t % EE am¥BbE A3He B47F 9 olst &, o u aam
= 5979% ol&9] z, U< vEHsAE 298R1% olats] oz s Aol B wFFst 2 olfr, deld
ghgFo] A24E BE AT AAFE AAD F 7] Wl

Eoh Aed 2L FHR0R AHEsE A9, Alel® 90 A 1009 2H%, Tield 90 WA 1009 21%, TiNo|¥ 90
A 1009219%9] B9 W7t HES 2zh AMgshes Aol v st

o Ta)e dejolA gl S0l A% TiE ERAMEsHE A9E, T
Ao| whA sk,

T, ol 29 F4E 23 ol AHBIHE B
19 BHFE 108A% l3te] RO T

3 o5 2402 o]RAAE FHEE EFAFEAL, BE AF(18) 2= M= Et.

3

Toh = 1 Sq EAS FAI(16) B BE AF(18)9 FoE, 24T 5& A Fate Qo] miAASAL,
A% 22, FAF(6) TE 02 AF(19)S FAF, 242 som IS Fo2 B A o] wkal 1L, 100m o1
o) o= S Aol B} wAskD, 100 YA 5,000me) B9 WY Fo2 3= Aol B MTAs

2 08E, 2A3(16) B BE AF(18)9 FAS oA B9 e groR Fo A, I T X BT P
(A7) 2F) o] YolA 60% 014} Fit&o] AR = W FAZ(16) E= BR AF(18)LE o|RFARNE AR A
Z(20)9 AL 15Q /0 o5k &, o ¥l A sHAE, 102/0 o)3le] o= T 5 7] Wt

(3) &% A3

D FRAR

= 1 S0 BA8 88 A3 (22)0) BAAE, §7] EL BEAZA S T4 Tt &=

g =o] £2&4 HPHE A%, LFFIH FAL (JE £01 4.0eV neh 2%, &3
EYE EE BHES AL ol uiEAE

TE 2350 HIHA, o
3 T

SES

ol
)
o
H
O>'
Lot
<
e

FAReRE, L}E% UES- 28 %2, A%, otadd, 9F, stadg - & 3, ¢F0E, ASLRrE, 477
B.2F ¢2 95, dEF 24, o159 5% {71 2% oA A5% 1@}“ 9 o)z 247 A% 243 AE
ste] EEE T2 o]FAAE A3 ARE FEOE ALLFEA, BE 0|5 @%Zﬂﬂ— 2% ol zzlaﬂzi A}ﬂs}
€ Aol ﬂ}%‘z—l ahtt.

=3l B ddAe AR 75_3(20)4 Zo| A TFL Hato] WEA 7Y GE, sFF AF(22) 9 AR FhA
= at=A] 2948 /M e gl 233 shue H}E”ﬂ“i F A E, FEFAY 244 ARRRE 46T
Aot} ol¢k Zo] TAsH 71 EL BARA S 2Edt2ES O A § Atk £, o] B4 vEAE FET
Ao A4 AZEAE, dEdge B AF, F849 7] SEE, £ Aed @%ﬂ] 2 ArstAl o] 23 Al &
39 ©AXR AHE(VO,, Mo0,, WO, 59 Aol 3% 28HE)$ A <= & & Aot
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@ FA
o, 518 A (22) 9 T BAAE, AR AF(20)3 2], 583 AT E o] AL, FAH o= 10 YA
1000me] B9 e ges sk Aol wkRAstn, 10 YA 200me] W4l We) go2 sk ol o wsi,

4) T 2A%

% 10] EAI8 7] EL SAAA (61)0] 9oix 9 3 Ad (A7) 2Ah (13) 2, 771 EL 274(26)9 2 £
Zwo) ZMslm, 7] EL EAAA (61) AA2AM e nA23}, 7] EL 2x4(26) 9 3% A (22) & 2+ 3 ‘%(30)
1)) gEhbA], B TET(14) 1A 7] EL 221(26) & T53te A%l JoiA, TFT(14) € BEsAY, #+71 E
A2H26) 9 38 AT (22)L FEsiA 4=ar] 48 814 Fel AHEEH

watd, £7 Qe (13) L, Yoo ma}, 2, 2dolA, Puse 5o BPe= =
aRES EFSHE Rolth

r1r

L7t 3, B el e

(1) A=

= 1 SN S 52 ALHA ) AT FAASSAE, 28, 912 £, FUARAGIE £, Flol0I=
A, 228 Eolnl= #4, Mz ToIUH £4, B4 54, B T LAY, w gt £, TN HQ, B3
2= Eoasld £, FALHE, AE 24, WA 54, AEA 24, EALAR £4, FAA 22 £, B
A2 $7, FFoln= £7 5¢ A2 B F A

wot 27 AQuhe By AREZRY PASE 39, wE AT T AE2 M, 4872 (Si0, EE SiOx), s
205 (AL O3 EE AIQ,), AFSHE &H(Ti0, =& Ti0,), 23} o] EF (Y, 03 EE YO,), A& AErHE (GeOz EE Ge
Ox), A3} o} (Zn0), A8} ol 4 (Mg0), A% (Ca0), BB ,0;), FSFEEEE(S0), ArBHaLE (BaO), AF
1 (Pb0), A ZFUOHZr0,), AFHIE §(Nap 0), A8 F (Li2 0), 482 F (K,0) 5 € F ot £, 771
PR 29 x= 1<x<39 ¥Y W9 gtojch

=8 @Hol LFHE A kAT 44, Felolu= FA, Bast T olu=, B4 T2 LD, A FA A,
2] 482 S A8k Rol HEAE,

Eol oS 27 AdTe, §7129 A%, 247 E EQeIA TELaN Yoz Yot AROE AFFER,
A4 +Hoz AHgsld doke WHOE 4T+ Aok

a

@ & A=) FA 5

we 27k Adnte] BAE, BAY ARE, 47 BL 22¢ 2THE 3% oA =x 22 9H9 2 B0E A,
vl A sAE 10m WA 1me] FHHS o= sk Aol g st

T ol g A71e 2ol TASKE A% IFI 59 2238 F83 gusT £ 7] WEelth

o, 27k 2dete] F71E 100m WA 100me] BANe) o2 sk o] Bok migHska, 100m WA 10m]
Wolge] gto 2 st Hol vl wad it

W3 A E Ao) opYA T, dE Eo] 29 3B, ALEY, 23-

QA9 59 whEe ALgstel AL, B AR DY, 3, % FAUCVDY), o1& =FY T Yoz
xgershe R0l vhgA st
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ot ERA2E (TFT)

w
J
J

E3l o] TFT(14) %, #7) EL 22H(26) 8 85 A= (22) 39 Atold]l, B (M) o] Herdtd Szt A At (13)0] o)
o] a1, =3 TFT(14)2) =@ @7) &, F7] EL £2H(26) 9 stF A=(22)0], o] &3+ AL 13)0l vt
EE(GY)E FaA Ar1Fezm HEEH

£, E 100 EAF ss} 2ol TFTA4) oI, XY =S 240 M8 349 F4F AFA(Y WA Y+n) (50) 2
A0 WA Xien) (5101 B7) B45 0] 97, G TFTH)) ekl 35 234 C A Cien) (52)7H
Bl A7 Adsel g

2
fole
2
1

a8 3, o5 AF4(50,51,52) 0] TFT(14)° A7 A&Hx, 2AA(57) ) A9, 71 EL £22H(26) & 754
17 A% A7 SAAE PARL Qe Aol WA, F, o2 @ A7) AAAE, FA AFH L AT AF4 5ol
A7) BL&E ] Y87 FAd, dE £ 1/ o] Al 1 ERXAE ()8} Tr1Z Asle= 3-97F Joh) (55) <, Al 2
EJIX2H(ol5}, 122 Ast= AL} Ath) (56) S}, 2RA(57)2 FAHE Ao} nlaAslc),

agm, A 1 EAXN2H (55)E, B F45 495
ste 71%5€ 2a Y= Rol v st

rlr

71%€ 7HA 2, Al 2 ERALH (56) =, #7] EL 248 75

T3, = 99l EAIG vt Zo], Al 1 ERA2E(Tr1) (55) R Al 2 ERAXZE|(Tr2) (56) S BT (44)2, 42 n
+in+2 EAE BEo, F59 n+E, 0Bl EFE HEA F94547) B, 2 Abel9] iE, EBHA ¥ UEA
9 (6)2E THHE Hol HFain

283, ngol B3 BeA ddo], 44 A2245) L = @70 H, EFH QA g2 kxR g9 A4
J] AolEAZYE S5 uldd Ao|EU6)S T, Al 1 2L Al 2 ERR2H (55,56) 8 FAEHA @t

=g Z4F (49 oM, 0Bl EE WEA 39(4547)2, nF ALY pB ol =5, pasispr 2 T TA 0l
#E ot

£8 A 1 ERA2E (Tr1) (55) 2 Al 2 EAA 2 (Tr2) (56) 2 BAS(44) L, 2L E 59 77 i=d ==
Elod g2nn, 22 (P-AgAndd) 59 #7] MEAZEE FAHE Ao) viFA s 53, E2] 4L, )

%2 (amorphus) Si(a -S)9l ¥l8), TR0l tiatel SR T AL Uehiz] HEl, g AT Aol

7%, E 1 EE £ 0o BN A, 712(10) Bl F4E TFTAHA, 22 Az Feaeh (13) 2 £
§7] BL 22}1(26)7} sld g o] A, & 176] B8 vlo} Zo], 71w o|Ho] TFTE FAA 711, 7| %e] Xelo]
$71 EL 2448 $4A7, 71%(10) 2 57 24 % (F D8 (13)9) #HAG ol & (28)& B3, TFT(14) <, 571
EL 22+(26) 9] 37 AF& A7) A&ste A= vhEA st

ol¢} Zro] TASA, TFT(14) & &7 EL £2}(26) <] /\]-o]oﬂ)q; BT} 028 A7 AAAHL B8
o] ol A&, 71#(10)49, 7 BAH(HESH) (13) 2 #tdsta YA, 71 (10) 2 FE =F
7] &4, $7F 2A(F 23 (13) S A E A= 7Hesith

(2) % ¥4

2o, TFT(14) 9l & §7] EL 279 75 w5l dis] A5 gch TFT(14) €, = 109 EA S vhe} Zo], A 1
EWA2E(Tr1) (55) 2 Al 2 EBA2E (Tr2) (56) F T30 923 SAl0l, 2AA (57) 9 &, A7) 2959
dRE 74T Ak
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mEta, o] H7] 29K d3ted, XY EHJEE T FA 2 F A5 H2E P35, 289X FaS sl goz
A, o] A7l 29 Ao 2EHE 77 EL 221(26) & 7FFEAZL F %IE} olo] w2}, TFT(14) B EEAAM (57) & FH3le
A7) 29 A9 98l §71 EL £21(26) 8 ZFAZI A, B 238 AAA 7= R 98, 34 BAE AN EE=E A
o] 7V}t

2 20} AFA (A=A ok A97F AThH (V) A Yj+n) (500 Bo) AFHE FA} B2 A5 AFH(
Xi A Xi+n) (51) 8 Alolo] 9T A2 415 Fao) oJaha, 2% A 1 EAR 28 (Trl) (55)7F A9 1,
FFAFA(Ci WA Ci+n) (52)9} A 1 ERA2E (Trl) (55) & A2(45)8k9] Alojol] FA"E ZdA (57)o 2H 9]
Aal7t 2254 9ot

old wet, Al 2 ERA2E (Tr2) (56) ) Al°lE Agko] A7 Hof, Al 2 ERALE (Tr2) (56)E ON ZH7F €
o °] ON “gHdll oAA, T-&ll A°|E B27} A2E H7Hx] AoJE Aol 2P A2 FEHI] Wi, A 2 EAWA
£E(Tr2) (56) 2 =A@l BEH A Qe 87 AF(22) et AFs|M A/E TF3HA I

a3, 7] EL £2H(26) A&, sk 15 (22)S 53 358 AR g3, 28402 AR 7554 Ech. hetA,
ARE TEHT &3 9438, 71 EL £22(26)9 75 Aol W& Astg T FAl, TF G&o] FAHD, T 2
v A& A7+ IA o

[A 2 A FH]

A 2 AAEEH S FE B FEY #7] AVEFEAE, T 59 EAE upe} Zo], 7]@(10)Ad, A7 ’é"&‘%‘(m)oﬂ o
A" TFT(14) ¢, 25 A2 (20) 2 815 A3(22) Y Aloldl #7] &% oA (24) E T3t o]F01A 7] EL 2%}
(26) 9}, o1 E<] TFT(14) < #7] EL 22H(26) & A7] 5317] 94 A7 BEF (¥ &) (28) & 74| g dE|E T
59 /7] Ao1EFEA (64) ol th

293, A 2 AAFHAAE, AR AF (200 L, FAF(6) D BE AT(1H) 22 RE TAT A% FAd, 47 4
2 A3 (2002 FoIA Halo] Y2A A7 WF(E 5014 BAE $E UBHAThE, Busar] 9 2 95 =
S BY60)S, 4% AF(20)9 PPl BHAT Ae 5HOE da gtk

olst, Al 2 AAFH YoM, = 58 AshA FxHAN, 1 5 B S BejA Y@@,
(1) 2e 2o
@ 74

28 BEE, U2 $8) Tt Aot M2 FE LEA2EE FU) A5A THED, L0 o FolAE 4
A%, B ALE HH £7 3o £8] B 2AAA THY YA THRG E9, 704 Bahe Hade

HEE ¥EFHET

o, e WHe) FHORA, FA, X4, A9 MLE GRS o) ATk olA S T Besh, WA 2
|EL 278 2N Yo2H, 34, ¥4, A2 1) 4980] QoA 1, FLe FA} 7Hsetr] gEolh

7
g Ze gelE, FFaAet o], A4 £ TE 2T HE ARR-Et HEdste Aol wdA i

@ T4

¢, Zel gele] FAE, 7] EL £219] $3& T3] $H(ED) T TA, ARg 7158 Wefste Rol ofy
=z

o =2 HO
5 AQHE RS ofUA T, ol & Sof 10m WA 1mel B9 el Fe2 sk Aol WRATT, 0.5m A
WY Y goz s Aol o MLAST, 1m A 100me) B Yo ez sk ol 3w,

’é‘ 8] 1~F"

o Jlm
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(2) B3F0hA

@ 74

#71 EL EAZA G loiA o) FFoldE 7] BL 2249 23-& F5810], Bt Z9pge] 338 %%L'B‘}-t— Nse R
o3, Hedez vy MXE FHER TAH Aok 24 FFRAE f7] EL 2412 #3399, & 8o 57 A
3 4R A wAR 2 A2 cistel WA Aol wFsIe. o] @ol THAO A, oH A5 %
R RAFoe) 2a el QoiA e 7] BFF ol BFY ol 18l 4 GBI} s Fshd, ThE A () o 8
FEgr= 40}04 WEAD % A BTk 58 471 KL A4} A0 2T FAN, B ohAle] e, 5, 4
A wrgo] ¥Ebse AR 319, shde] f7] EL 2 AE, FA, 54, o] do] AiNE £58 £ 3l
E432 A7 7bssite RolAM Agsith

g, 2 83 oA Abolol #7] EL 2] 93 2 2t @3 Az REle] g Aesle], FEAAEES FHNA Ao}
2 Sl e ARSI AT AHFS (A G20 E HASE AT R

w3 FIAE Gl A4 EEHXE AstE PYAER 7] 23 BEHS Y8 TASHE Fo

@ 34 W
3% A7 2 §F AT o] ToiAE A9 Ushe ARY FFRAE $5T 5 JE 238 T AT FRE
= Yoz Yosie Ao u}%wc}.

8, 9 NAZY, F Ao FAZ o TOAE e, FY Mo £A o A SAE EY, BU EE JHE
NA AGE2 81, 47 448E, 2WAE, 35, A2EY 5o WPo=s Ausld, 1 ¥, ¥EALIST Y
2 299 P oA Aoz AeYsiAY, 238 A4 5 PP £ o e, FF RAE
FAskE Aol v,

K

@ FA

P ojH ] FAE, §7] EL 229 23L& FE3| FFED TS ¢4, 334 24 715E wEllste Aol ofvE,

=93] AgHE Aol o} UATH dlE E0f 10m WA 1me] HANY o= = Ao vidA s n, 0.5m WA 1m

e Y gtoz ste Aol o utEd s, 1m WA 100me] AU Q] gro 2 3l Aol S wEA st

[A] 3 AA %E]

A 3 AAGEY BB TFY F7] A71EFFAE, =72 & 89 E/\]ff} ﬂM %01 ]5&(10)*1'01] A7l AAg(
A

7) EL 2%+(26) <}, o129 TFT(14) & #7] EL £21(26) & A7) 343171 H?} A7) "é’:%‘—(zs)g} 25 24 (58)
g o3k AE B 75Y 77 A71LBE X (66,67) ©ltt.

ag)3, A 3 AN E, AR AF(20)L, FAF(16) L BZX AF(18) =2 RE TG A, A7 AF

%i%(zo) o glojA <] E7~ @ﬂ (18) &, = 79 =AIE ule}l Zo] 2B FA(58) w3t LF FA(58)E HFA
20 AHE vlbEEA, B 8ol =AI gk uie} Zro] TH WX AL EF L2 1 JYTh

o8}, Al 3 AAeld] oA, & 7 2 & 82 AJSHA IFXs1EA, LE FA T B A

(1) 288 24
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=72 %8 ZAS LEE RAGYE A4 W2 FE IR LA A8)AM 471 #7] EL EA] 24 (66,6
7)9] F9 ol vtAEA L o|g} o] wtAY TEE F A (58) <k, 7] EL EAIZA (66,67) 42 Atolll, L84 (21),
Ag Bl AXA|, =gto] 7k, £3 B8 T2 T B84 HAE FThss Aol AtEAS .

S olE g RS FAGGE)E TF VA Ex 23 RHE AN A9 974 vl 34, AAVRLENE A
|8 5 o

olAg LBE FAZME, AA7HH FF AE, & 80 FB L& SA2H B2 AT 7 ok £, 8F
gol +4 Ao F 1 AES B 7] 2FESE AT F JT, dF S0 227 EF 0L AION, SiAl
ON, SiNx(1<x<2)5% 92 & F v} &£¢, 2F& FA ] JEl ’—Pﬁﬂ ME, 583 AFHA &, & 80 &
A e Rz e Aol vidAsith 2, o8 S0 BALE & A9, 2 FAE, 0.01 WA 5m] EH HY

goz st Rol mEAsht.

£, T8 HAT F7] EL EAFAY Q¥ E 5L AT, 21719 YUkl 1Ashe A= e,
= 559 A2A 5& L83, 7] EL EA 472 929 54k AE v as,

('

(2) BEE 2A9) vz Aol #©A

g, 228 FAS BE A3 B0l thaA BakR, 7 R E o) BAG vk 2], BE AT (18)2, DB
2 (58)d s)datel shAsAY DA W AsHE Aol MEASA D, e WPl St

FARoR, BBE LA (58) 9} 7] EL 22(26) & Atoldl FAE WF o] Bx WA (18) & WA & R HE v}
oz i, DEE F4(58) Wl &A3] s Fx, FAF16) A A7] FL, vl E (EFEo| A A=
297t A€ FAAA AT FE Tk

[A 4 A LEH]

A 4 ANGHE, = 19 SN A 1 AALHY A8E FE5Y 7] A71L2FEH (61) Y ALy olx, TARLE,
g (10) A, A7) AAg(12) 9 WHA2E TFT(14) S}, S AL 13)H, k% AF(22) #, #7] L3 v = (24) <,
ZA2(16) 2 BZ AT (18) 2 o] FAE AR BT (20)H, TFT(14) %+ #7] EL 2x1(26) & A7 A&7 9
3 A7) AER(28)E 27 FAHANIE A& ERLE 3 AR E TFE 7] A7ILFEA (61)9 Aol

Z, Al 4 AN FHAME, 771 EL "ZHZS)g PN = FAH, A7l 2ad=H(12) A2 TFT(14) € F4E A7)

IR, ST 2 °1U"(13)—°— FAANE 2R, 318 AF(22)S FENNE FFH, 77) LF A (24)E BA
A7lE 3R, FAF(16) R EE %i%‘(lS) o2 o|FojAE AR AF(20)F FAAIE AT, TFT(14) % 771
EL 271(26) & A7) B&317) 943 27 L2 (28) 8 FAHAE L TPA7IE RE SAL= 8t Ao
ol5}, Al 4 AN FH ] AolM, = 128 ABEHA FxaEA, 1 5 F& Fol #3M 29
(1) &= ERAAN2E(TFT) ] BAHEH
TFT(14)9) 84 33 (S8 2 fEDL 7|8 AF F3) % st ME = 12() WA () E FEEZ 5t €3¢

o
(1) 8459 34

L4 = 12@) S 712 (10)3l, 2<% CvD (LPCVD Low pressure Chemical Vapor Depositjon)%’—q FHd 93],
g -APE(a -S)E(70)2 FZst= FHE =AIStT doh
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ol W, a -SiF(70)2 FAE, 40 WA 200m2] BH U] go= = Aol viFA sttt Egh AM-HE 71H(10) 2,
A3 2o ARAASE v s A g Bop ulE A A s, ALE foith B A2x KT 7HE AMEstE A
o, Az T3 AA oA, EE3AY, daPe] st RS s, £ 5F 49 Ud EREY 95
&2} (out - diffusion) & 3|9 8}7] YA, A2EZ2 A2 2%, & £ 1000TCe]3}, § w237 600T ©]5+9)
SE2 AA S Aol uhg st

oloj A, & 12(b) ¥, KrF(248m) 2o} A 59 AAH . oA E o -Si% (70)°] hale 2AlslH, ol d d4 g A

oll A
ol
ABtL, o -SiE ZYAYZLZ sl TS EAIET YTHSID'96, Digest of technical papers pl7 W3] 28 #x).

A7l GA T Aol HE AE@ oYY ZALBAE, 71% SEE 100 A 30T B9 U g, L FA 7o)
A%} AL 100 A 300mI/ars) BN WS GO s ol g sk,

olojA, E 12(0) &, o4 Agste 24zt TdgEs, TE AT 5 oldA=AFo 2 AR gee T4
& EABtT Pk T oA Ft22AE, 58 HATE I2 5 ATE HA CF 47t E 2E Ao] viga sttt

ololA, & 12(d)E, £5E ol A= TYALYE(71) E 7B (10)9] EHH, 2 ACIE AE(72) & &8 FTH(
CVD) 59 95 AZ35ld, AlolE A E FAS(T2) 2= 3l T3S =S o

o] Ao E ASE AAZE(72) L, vlEAsIAE E82 vl $% CVD(PECVD:Plasma Enhanced Chemical Vapor De
position), = Z'Y CVD(LPCVD) & 2& &3 F2(CVD) ol 3§ 7ts3t=s olAtgl Aglgoz FAsteE Aol v
2 a3,

EE AoE ASE BAS(72) FAE, 100 WA 200me] B U o= sk Ao vt

w3 | BeT2AE 250 WA 400C7 v A stn, B8 2 E A BE AEANZE F53817] HsiME, old & 3
00 WA 600TAIA, 1WA 3 AT F= A5 Aol vl 4 i

o]oJA], E 12(e) &=, AlCIE AF(73)L, F& =& AHE P o2 A LM P& T L ZASHT Ak £,
Aole AZ(73) 9] iR FTAAZZAE, AL AN, TaN 52 d2 & F 931, E8 3 FA4E 200 WA 500m
o] ¥ U9 ge = stE Ao npEA stk

ololA, E 12(5) WA (WE, ACIE AF(73)2 A3t A6, FFA8E AN E HL =A8D Yok =
3t AIACEE AIL & s, = 12(f) WA (h) ol EAI8 vhe} o], BA37] YA GFAHSE 280 2 A A3}
= Aol upAsich, Ea, FFAkE ] AAS AR, EHFMFTE 96 - 151208 FE ] AFA13] AR =] gl
ojoIA,  12() =, ol & =B (0] FU) ol A8, n+ EE p+9] EFIGE FANN L, BAFE FHNA, 2=
2 =gelos = FFL ZAST Juh £8, o] 2ER L FRFH0Z AN F YT, o] &P Fo, F& TtE
9 £9, 2 300°C, 3A7t AxE2 2A0AM 9 7HEA 2 & dte Aol vigA st

3, AolE AF(73)224, o -SelA 4B Bel A2 Agets AE AT 3 FPLY 2 A=
F(73)& AolE BEERo2 BHAY F, ¥4 59 0¥ SHES o2 JTVEST, Be 1 5o, 22 45
=H9 g9, 22 Fa AU el FAbshES, THLE olLAS o] EE2HgoH s

E4, Fel 4202 o|2AE AE AF(73) L TAAY AR AFe2H ATY £ dok
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o}, RAEAE FPA T FEH FAAFAA A7) 2EF, odE 9] SiOx(1<x<2) 35S ECRCVD H (Electron
Cyclotron Resonance Chemical Vapor Deposition¥) 2.2 v}# 3t £ A5 AFH g F4} AFH A Aol A
3= ASE JthE 44 A, A7) A& . FAFoRE, XEYALOHIY Fol o3, A3 A5 € FALA
FHL FEANDH FAG, L A AR AFE FAHAA, Al 2 ESA2E (Tr2) (56) & 229 FAL A543}
a7, Al 1 EAX2E(Trl) (55)9) 229 A% AF4349 42 55 ¥

2w, AIGE, AL Cr, W, Mo 59 8542, 24020 A3 FAC, A 1 EXALE (Trl) (55)
2 A 2 ERRAE (Tr2) (56) 9] =29, 22 So] 2HEE o]S9 FUZ|A AP oZ njag A7) AAZ
FRE 23] AAste Ao vptd st

1o
e
oft
o,
>

H:_?_].', Hﬂ}x‘j;d%p’] ‘tl':‘ﬂ]%, 501’]1110]};:}, Ec_ff} 100]’]1]10]};:]', 100 LHZ] 500nm9] -%;_ﬂ LH-Q] %}(ﬁ’_i 5]-‘—‘:— 7}_101 ﬁ}%"l}é‘]—t}'

® 27 2d9e 94

rlr
ol

ELCEE

offr

A A, o)A a2 (Si0,), 2HAYE, Eoln= 502 FAH ErrE

Z AAd 2A L@

L3} o)Al A Zo 2 o] 2ojX = AP, PECVDY 98, & Eo| TEOS(HEeEAAF)7t2E TH3L,
7| 250 WA 400TS] ZAO S 58 £ gk, E§, ECRCVD 93], 71 %258 100 WA 300TE = 5
Sa 2 Qu}, 28X, 0|59 7] Aol A Bestsy] ol@y] Wi, §7157 Bdutg AgEE Ro) uh
X3,

(@) 71 EL 2719 34 23

Area vheh 2ol TFI TE EE 27 A9 RN & 1 90, FIGHE AD), §7) 23S, 3T 795,
Az 2% 5S¢ A2 845D, BH ST AR AL YRR, 77 EL 238 AZT 5 ok

Jejol| A 9] A o] 7153 WS A}-&3}od

4’1 =9 Algsted YA 7= Ao) wptF st
HHe= AE %71—%%—% *}%?'5]'0‘1, '?‘tg-‘:sl' 573_*3 Zﬂii%ﬂ-ﬂ —7,‘—7‘(4_%-% ‘%]/\é,\]?éxq_ %)\]oﬂl Z‘}Z-]'B“;" ZH_,"%’_ —‘?—E—] uz
A5

wol 9% A BAAE, 7] BL A28 FHAA, TFTS A7) 24%, 22 BAZ o]59 F98 Y= 14
sk o] vk A st

IPR2020-01275
Apple EX1002 Page 371



FT/RE3 E2002 - 0000875

E§ f7] EL 220 ARALE Arteks A%, FRATE +, 3L -9 THOZ shel, 5 YA 40V L 9
oY, BHE BEY 5 JOBE, BY FAA FEAA, £7) bL 279 4] ¢ o RE BB A= vl

=g B 29 9EE 75Y 7Qr 1371 %‘%’“ZH Az st ATEe] 21, FF A5 BAY] ¥,
AR AFHA “‘%% st WEAFE Aol 7Hed, 2IE, 72 F=9 4 BEAVL b5 BB E FFR 77

A7LFANE EEF R Ax } Ao b5 A}

371
AR AS3 88 A3 Aloldl 7] B AAE FRe ol Foi F7) AI1LF(EL) 24, 2 47 #7] EL 27
E TEE] A% et EIALEHE TH Y AHE 75Y F77] BIEFFA AA,

%37) f7] EL £27F 233 9 45 ASFAA FHeko WEaA7L,

(‘Il"

FAT R AANY AER o]FojA e Bx AFo2 FHHAE A

(g
o

A7) AR AFo] EBE =l AFE o] R
ERoZ 3= Y B 25 §7] A7 dgAA,

72

A 1 @l i

et @A 2E 2 S MY $U4 EAA2HERE THE A7) 294, R A7) A7) 2948 TEA) AP
FAAFH LA AFHE 2E AL 5Y02 FE AR T5Y §) A7EREA.

A1 EE A2 G lojA,

=293 =4 A EAA AR, FE A F59, v S H (FEFEE; non - degeneracy) WHEA, 7] 2HA, £
DEAY (GHEE) TALGES o200 1FoERe HAY it o he] A2 A FASE S AN 7F
g &7 A7EFRA.

o

T8 4.
A 3 & glojA,

871 SR A4 B 28A, AsA 2L TR, BUA 27 FEA, VA D7 AR L BAA B AR
A2 o) Boln 1F o= HaY sh} olate] AR AL SHT Bk AHE FEY 47 AABFFA.

AT 5.
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A 3 el lojA,

B &5 wEA 7L A, A38, € Z2aAvels SFER ofFold aFo2 R A9d skt old Ard RE
5322 st AHE 7Y 7 ]

AT 6.

B4 3580 B A4 712, JFuo|E, D tjololZEgo| TR O R o] FojF 2o RE AHd s ol A
g Aoz ste AEB FFF F7] AVEREA.

il
FIF
J=
o
I
-4
olft

BE A5 Aol 2¥ 3 (overhang) FHY A& TR B 71 A71eFEA.

B2z A3 R A7 AR BE 40| Aold ASEE 2+ 74 AR FHYE A SHoz st Agn 7

59 f7) A71dFAA.
A7 11.

BZEAZ SR BZE AT L AR BZE AT EE o]E 9 v}, FATH AV B4E AL EAH0E sl IE
B 354 #7] A7NLFHAA
ATE 12

z 40| #7] EL 278 §4817] % 57 29H0 2 Y48 AL SO 3= A6 7FY A7) A7
A
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A1 UA A 12 & F9 o= g Fl glojA,

B2 AZo] ue ERANAEE AVF o2 AN AV 2AdNoZ FAE A SR o= 3t AHE 7FF &
7] A71EFEA
AT 15

A1 A Al 14 F F ol= g Fell A,

gtot ERAAE Q] G5l PP Eo2RE FAE A& SAL= e AHE FFF #7] A7LREAL

o,

:fL

otk

16.

A 18 A A 15 F F2 o= 3 gl QojA,

dhal E AR 2E A F2F obo] A H T, A7) 27 2AAd F7] EL 244 313 A Fo] FH| EH,

A 28 ¢ 3% A5, %— dAgte] FrE HlolES 58 Al B&EHE RS EAOR 3t 9HE 75F /71
A7 LFAA.

A7 17.

AZo2RE FobE FYUT, o8 J1%e) FEA] A BAA F5E F, 571 2% A
msﬂ Zshe AL 5402 s AHL TFF 71 A7 2BYA.

A 1A A 17 & T o= T ol oA,

}

[«
fr
12
iu)
Iz
-4
ot
oft
Ho
N,
N,
N,
(-2
Qt._il
o3l

ZA=9 AAFES 1K WA 10MQ /09 B9 groz sk AL 4oz

A1 F R A 18 & F9] o= 3 Tl YojA,

wz A3 BAFE 001 BA 102/09) WAUel Fo2 s A€ ERo2 e AL B 7EY 47 A7 LR
1
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A1 WA A 19 7 T2 o= g Fl 3lojA,

AR ATHAA Holel HEA BFE AARN)Y) A8 A2} BE L FPoL EE o F o= e AT )
¥ AL EACR s dEE TFY 7] A7LFEA.
AT+ 21

A1 g A A 20 F F9 o= g gl JlojA,

= gaote] QRo) B =9 §4H0) 9, 4] 29 dEY s 4] v AI L A4S
A AAE Re EHOR e AR TFY £/ A7 TFHA.

A1 WA A 21 & F9 o= § ol oA,

RZ AF0] 298 9 TR Aol s FHHE AL EPO2 st ABR TEY 47 A7 LHA,
ATY 24

Al 18 WA A 21 & F o= T e glojA,

BZE AZo] 98 g 92 2A FAFH Alojo] LA M FHE AL EFJo2 e QB TEFY F7] A7)
I

AT 25

AR 23 5 AT } 1ol 7] 2F A E Fi3le o) Fol 7] A71WF(EL) 231, L A7) F7] EL 23
g 7E3ly] 9ot dtet EAN 2B E TH)E AE|R TE5F F7] A/ EREA 9 A2y glolA,

237 $7] EL 238 #4471 94 2 A7) o2 EIAN 2B & FHA7E 2AE 2k,

471 %71 EL 2742) BARAGNA, 312 23 2 471 2% AAS FHA F, $9¢ =AY A2 Re FA3¢
FYNYI D, ARG ARZRE Bx AFE GAANA 43 AT THHE A& FH0 3t 9B 75 #7)
A7 LFRA ) Az,
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19N FEFHHEKR)
(12) 3MEHAFTHA)

(51) , Int. CL7 11) T4z 10-2004-0051611
G09G 3/30 43) 3ALA 2004306¥18¢Y
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(86) TAE YT PCT/JP2003/010644 87) ZAFNAE WO 2004/019314
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ANRH S
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7YA 2 AR 7+
YEZT T A

Al 71 7}ol Ak
o} Eu}lx] 1&H 64F 2_31

opsle}, 5l 2 ok
QEZEAEFA LA A A 42-11-5-502 ;

A A EE ST
YR 2T 7% 5 7 okl E A AR 87} 711 -1425-3-234

b

=3

(54) d2FH 13X L g2EH1AA] T8I

AFal EH—S’—o}*— 757
25 AR w TP
o TEARINEALS EYE

M A =2S

FAY FAHEEX WA X
BB %% J?l ZALAE) £33 3 o=z F
MY AZHEANA F H

AFE T8I H%‘-t E.——’F 7h4 @.*éili‘é, 371 HA9 m’élili%

m) SR ABREO G UAY ). B7] FAAEE A3
FHEE FA=aoIN(5), 4] FAA o
E o o] e}=glo]8i(3), A7 AB A Ed ié
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B9 FAREE 1,
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AFHLTeolE BF 5F MEHL 75 ARY2 Yoo de dELGX 25Y AFri2Ty oz 2T
T MEYE 7Y A2 Edole de EYL 75Y AFYAZHold HF) Bl O L 3% ¢ Be
SEHXE 9 0 52 AES ZE S ZAGY 55 dEYL 7EY A2 Zgold s, APLAE T
ABA7IE ERRLE S TIXEA 7] 5S ot AFLAEC] 7 HAd wjdHo] k. 55 ELA TEE o
AAzFeoldA, HAA T Falido] AAEEE HTE A28 4L 3 FA}S 2lo| v (scanning driver) E
FE FAR O d85dn o] W, $2E Urhiie dlde 2 Aol dolel=elol Wz RE) A5 Ml QstHH, Ay
AEE EAALHE FalM AP22500 A/t th ERA2E7L FAMAG) Qg 239 2825 o ¢
HE AzAteld 7|Fd e xHo) ISR BT, AFAAE FAHEA TS 5ly) WFo] g A5} FALAM
HEE H7HX AL e FAL HolA A5 e vk} Zo], AB7} FALM o R Pgo] e F¢, A A xpo] F
FaEL AEA HEHAE0 AR 2=FH o)) aHolAES Yely] 98l Heto|E2 REe] WL A )
EAAE FFHEA gt AR 22E FHg

S, AU FALAZA F7|ELAAE S AHE-SHE 7] EL(Electroluminescence; ARPL3) gAZgo]s AT
Edolg= 2, HolEE e78HA Gt 1822, {IIEL daEHolE gk UAZHolE 9N FHo)
"ot ATzt F71EL UaEgols ARt 2F ol 2, Alopzte] Agto] git}. o]& g o] e 2o, AT T
2ZH ol Z X 24 RK7|EL 2 o) 28387} vf-$ Zld= 1 Q)

AHE, & TEFAE D RHNEY BHANA, ALA] SENEL2TE AT AFY 2B oS Yo B
wo] ol 2}, R7IEL J=E 2o § AshA Lol R}, AT, F/ELARS] £FL AFAA Y S3nT) A4
7] Eo ARE F7IELLA AAZ SETh ALL A5 A, EAA2E 9 S3b= Sojuth of Hoju
EWNAHE B 2 29 B Sug,

EAALEHA JojM, ditF o2, QARG FHELE ¥E T A7) Abg o2 18 ¥alA gk o)A
OlFE, A EZE AL QuElE WA AY ERA2HEvTE A2 b2 A ") w2y, ERAR 2 Ao
EAS A7HE Aggho] ¥atn wabs {F7]ELAAl] FFE AR Mg o= s, 29AEWAA 2E 9
ACEAGEE 7|22 N #F7|ELaAt FFE AFHEL dL3A AAFs7 = o). oA Lad, 33 E
AReEe EAXNAE Y A o]EAT A/ME Aggko] ¥aln by F71ELaxe] IS E WaN oz 93,
@dEtA AHH 717t o ok o2 &), E ) ERA2E 0] T HE AolEALe] JHEBE, B4
o 459 R7IELAAES 247 48 THHAEE A0t o] R a0l 9 FuddAM HEe Ve U
o

B9 FAVAE(AES], ABFAIEX  HAX 0

Bl AsHE(EE, ABAY WA Y L))

7] FAAEE ARE HIABES 7] FAMES £AH 02 FFaAFE FAS2olv(dl 80}, AaFa}
= el ¥(5));

7] FAAE] AAY W, HAS|HAE

E0l, AA7IZHT g Nl AZAR(AEE, 2aolald AFAFA par
ANE 87 B Az dEdA TFEAFE

tlolet=2tol M (o E 501, Hloleh=2to]H(3));
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Confirm. No.: 3394
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Art Unit : 2814

Examiner : Long Pham

AMENDMENT

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

S IR

et al.

Customer No. 01933

This paper is being submitted
via EFS-Web on February 25, 2008

In the event that this Paper is
late filed, and the necessary
petition for extension of time
is not filed concurrently
herewith, please consider this
as a Petition for the requisite
extension of time, and to the
extent not already paid,
authorization to charge the
extension fee to Account

No. 06-1378. In addition,
authorization is hereby given to
charge any fees for which
payment has not been submitted,
or to credit any overpayments,
to Account No. 06-1378.

This is responsive to the Office Action mailed

October 23, 2007, the term for response to which is extended by

one month by Petition filed concurrently herewith to expire on

February 23, 2008 (Saturday), which is automatically extended to

February 25, 2008.

Amendments to the Claims are set forth in the listing of

claims which begins on page 2 of this paper.

are amended, and claim 2 is canceled.

Remarks begin on page 12 of this paper.

Claims 1 and 3-23
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Listing of Claims:

1. (Currently Amended) A display panel comprising:

a transistor array substrate which #as includes a plurality

of pixels and ts—formed by providing comprises a plurality of

transistors for each pixel, each of the tramsistorteaving

transistors including a gate, a gate insulating film, a source,

and a drain;
a plurality of interconnections which are formed to project
to from a surface of the transistor array substrate, and which

are arrayed in parallel to each other;

a plurality of pixel electrodes which—are—provided for the

plurality of pixels, respectively, the each pixel electrodes

being &g arrayed along the interconnections between the

interconnections on the surface of the transistor array substrate

1 ) s A A o -
dITUIIY LI 11T L CUIITIITU T 1IULILS ,

a plurality of light-emitting layers each—of—which—Ts formed

on each the pixel etectrode electrodes, respectively; and

a counter electrode which is stacked on the light-emitting

Tayer lavers,

wherein said plurality of transistors for each pixel include

a driving transistor, one of the source and the drain of which is

connected to the pixel electrode, a switch transistor which makes

a write current flow between the drain and the source of the

-2
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driving transistor, and a holding transistor which holds a

voltage between the gate and source of the driving transistor in

a light emission period.

Claim 2 (Canceled) .

3. (Currently Amended) A panel according to claim [[2]] 1,
wherein said plurality of interconnections include at least one
of a feed interconnection connected to the other of the source

and the drain of at least one of the driving tramsistor

transistors, a select interconnection which selects at least one

of the switch tramsistor transistors, and a common

interconnection connected to the counter electrode.

4, (Currently Amended) A panel according to claim 3,
wherein each of the light-emitting I=yer layers is formed between
two of the feed interconnection, the select interconnection, and

the common interconnection.

5. (Currently Amended) A panel according to claim 3,

wherein said plurality of interconnections are—formedby arraying
comprises a plurality of sets each including the feed
interconnection, the select interconnection, and the common

interconnection arrayed in an arbitrary order.

-3-
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6. (Original) A panel according to claim 1, wherein said
plurality of pixels include a red pixel, a green pixel, and a

blue pixel.

7. (Currently Amended) A panel according to claim 6,

wherein said plurallty of pixels are—formed by G.J_J_O.yJI_Ll\j comQriseS
a plurality of sets each including the red pixel, the green

pixel, and the blue pixel arrayed in an arbitrary order.

8. (Currently Amended) A panel according to claim 1,

wherein at least one of the 4dmtercommrection interconnections has

a thickness of 1.31 to 6.00 um.

9. (Currently Amended) A panel according to any one of

claims 1 or 3 to 8, wherein at least one of the Imtercomrection

interconnections has a width of 7.45 to 44.00 um.

10. (Currently Amended) A panel according to claim 1,

wherein at least one of the Imtercomrection interconnections has

a resistivity of 2.1 to 9.6 uQcm.

11. (Currently Amended) A panel according to claim 1,

wherein said plurality of interconnections are formed from a

-4 -
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conductive layer that is different from a layer serving—as

forming the source and the drain of each of the transistors and a

layer serving—=as forming the gate of the tramsistor transistors.

12. (Currently Amended) A panel according to claim 1,
wherein said plurality of interconnections are formed from a
conductive layer different from a layer servimg—as forming the

pixel etectrode electrodes.

13. (Currently Amended) A panel according to claim 1,
wherein said plurality of interconnections are thicker than the a

layer serving—=as forming the source and the drain of each of the

transistors and the a layer serving—=s forming the gate of each

f the tramsistor transistors.

14. (Currently Amended) A panel according to claim 1,

wherein said plurality of interconnections are thicker than the

Tayer—serving—=as the pixel etectrode electrodes.

15. (Currently Amended) A display panel comprising:
a plurality of pixel electrodes;
a plurality of light-emitting layers which are provided for

said plurality of pixel electrodes, respectively;

IPR2020-01275
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a counter electrode which is provided for said plurality of
light-emitting layers;

a plurality of driving transistors which are connected to
said plurality of pixel electrodes, respectively;

a plurality of switch transistors, each of which supplies a
write current between a drain and a source of a corresponding one
of said plurality of driving transistors;

a plurality of holding transistors, each of which holds a
voltage between a gate and the source of a corresponding one of
said plurality of driving transistors;

a plurality of feed interconnections, which are formed from

a conductive layer different from as—ZIayer—serving—as layers
forming sources, drains, and gates of said plurality of driving
transistors, said plurality of switch transistors, and said
plurality of holding transistors, and which are connected to the
drains of said plurality of driving transistors;

a plurality of select interconnections eaclr—of which setects

the switch tramststor transistors; and

a plurality of common interconnections, each of which is

connected to the counter electrode.

16. (Currently Amended) A panel according to claim 15,

wherein said plurality of select interconnections are formed from

a conductive layer different from the tayer—servimg—=s layers

-6-
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forming the sources, &rmd drains and the—Ztayer —serving—asthe
gates of said plurality of driving transistors, said plurality of

switch transistors, and said plurality of holding transistors.

17. (Currently Amended) A panel according to claim 15,
wherein said plurality of common interconnections are formed from
a conductive layer different from the Fayer—servimg—as layers
forming the sources, armd drains and the—Ztayer —servimg—asthe
gates of said plurality of driving transistors, said plurality of

switch transistors, and said plurality of holding transistors.

18. (Currently Amended) A panel according to claim 15,

wherein at least one of the feed dmtercormection

interconnections, the select +frtercemrmection interconnections,

and the common Trrterconmectiornr—Ts interconnections are thicker

than each of the tayer—servirg—=s layvers forming the sources, =z

drains and the—Tayer—servinmg—eas—the gates of said plurality of
driving transistors, said plurality of switch transistors, and

said plurality of holding transistors.

19. (Currently Amended) A panel according to claim 15,

wherein at least one of the feed dmtercormrection

interconnections, the select +imtercemmectieon interconnections,

and the common +tmterceonmectionm—+s interconnections are formed

-7 -
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from a conductive layer different from a layer serving—=s forming

the pixel etectrode electrodes.

20. (Currently Amended) A panel according to claim 15,

wherein at least one of the feed imtercomrection

interconnections, the select +rtercenmrmection interconnections,

and the common trtercommectiormr—ts interconnections are thicker

than the layer servimg—as forming the pixel etectrode electrodes.

21. (Currently Amended) A display panel comprising:
a plurality of pixel electrodes;
a plurality of light-emitting layers which are provided for

each—of said plurality of pixel electrodes, respectively;

a counter electrode which is provided for the light-emitting

Tayer lavyers;

a plurality of driving transistors esch—of—whichr—+s which
are connected to eachr—of said plurality of pixel etectrode

electrodes, respectively;

a plurality of switch transistors, each of which supplies a

write current between a source and a drain of a corresponding one

of said plurality of the driving tramsistor transistors;

a plurality of holding transistors, each of which holds a

voltage between the source and a gate of a corresponding one of

said plurality of the driving tramsistor transistors;

-8-
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a select interconnection which selects at least one of the

switch +tramsister transistors;

a common interconnection, which is formed from a conductive
layer different from a layer servimg—=s forming sources and
drains and a layer servimg—=s forming gates of the driving

tramsistor transistors, the switch tremsistor transistors, and

the holding tramsistor transistors, and which is connected to the

counter electrode; and

a feed interconnection, which is formed from a conductive

layer different from the tayer—serving—=s layvers forming the

sources, drains, and gates of the driving tramstistor transistors,

the switch trarmsistor transistors, and the holding tremsistor

transistors, and which is connected to the dreain drains of the

driving tramsistor transistors and is thicker than the common

interconnection.

22. (Currently Amended) A display panel comprising:

a transistor array substrate which fts—formed Ty providing
comprises a plurality of transistors for each pixel, each
transistor having a gate, a gate insulating film, and a
source/drain;

a plurality of pixel electrodes which are provided in a

plurality of rows on the transistor array substrate;
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a first light-emitting layer which is provided on each of
said plurality of pixel electrodes of a first row to emit light
of a first color;

a second light-emitting layer which is provided on each of
said plurality of pixel electrodes of a second row to emit light
of a second color;

a third light-emitting layer which is provided on each of
said plurality of pixel electrodes of a third row to emit light
of a third color;

a counter electrode which is provided on the first
light-emitting layer, the second light-emitting layer, and the
third light-emitting layer;

a select interconnection, which has a top that is higher
than the first light-emitting layer, the second light-emitting
layer, and the third light-emitting layer, and which selects at
least one of said plurality of transistors;

a common interconnection, which has a top that is higher
than the first light-emitting layer, the second light-emitting
layer, and the third light-emitting layer, and which is connected
to the counter electrode; and

a feed interconnection which has a top that is higher than
the first light-emitting layer, the second light-emitting layer,

and the third light-emitting layer, and which is connected to

-10-
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said plurality of pixel electrodes of—satdrpturatity—of

e s i
LLJIISO LT O LULS .

23. (Currently Amended) A panel according to claim 22,
wherein:

the first light-emitting layer is sandwiched between two of
the select interconnection, the common interconnection, and the
feed interconnection; [[,]]

the second light-emitting layer is sandwiched between two of
the select interconnection, the common interconnection, and the
feed interconnection, whose combination is different from that

the two interconnections sandwiching the first light-emitting

layer; [I[,]] and

the third light-emitting layer is sandwiched between two of
the select interconnection, the common interconnection, and the
feed interconnection, whose combination is different from thet

the two interconnections sandwiching the first light-emitting

layer and that the two interconnections sandwiching the second

light-emitting layer.

-11-
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REMARKS

Reconsideration of this application, as amended, is

respectfully requested.

ALLOWABLE SUBJECT MATTER

The Examiner's allowance of claims 15-23 and the Examiner's
indication of the allowability of the subject matter of
claims 2-5 are respectfully acknowledged.

Claim 1 has been amended to incorporate the subject matter
of claim 2, which has been canceled, and claim 3 has been amended
to depend from amended independent claim 1 instead of from (now
canceled) claim 2. In amending claim 1, the phrase “a switch
transistor which supplies a write current” in original claim 2

ANY

has been changed to “a switch transistor which makes a write
current flow.” See, for example, Fig. 2 and page 41, lines 20-25
in the specification.

The claims have also been amended to make some minor
grammatical improvements and to correct some minor antecedent
basis problems so as to put them in better form for issuance in a
U.S. patent.

No new matter has been added, and no new issues with respect
to patentability have been raised.

Accordingly, it is respectfully requested that the

amendments to the claims be approved and entered, and it is

-12-
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respectfully submitted that amended independent claim 1 and
claims 3-14 depending therefrom are all in condition for

immediate allowance, along with allowed claims 15-23.

THE DRAWINGS

It is respectfully requested that the Examiner complete
item 10 of the Office Action Summary to confirm that the drawings
filed with the application papers on September 26, 2005, have

been accepted.

X 0k ok ok ok x k k& k& ok ok Kk ok ok X kx Kk Kk Kk Kk Kk Kx X

Entry of this Amendment, allowance of the claims and the
passing of this application to issue are respectfully solicited.
If the Examiner has any comments, questions, objections or
recommendations, the Examiner is invited to telephone the
undersigned for prompt action.
Respectfully submitted,
/Douglas Holtz/

Douglas Holtz
Reg. No. 33,902

Frishauf, Holtz, Goodman & Chick, P.C.
220 Fifth Avenue - 16" Floor

New York, New York 10001-7708

Tel. No. (212) 319-4900

DH:1v

encs.
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11/235,579 SHIRASAKI ET AL.
Office Action Summary Examiner Art Unit

Long Pham 2814

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 27 August 2007.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-23 is/are pending in the application.
4a) Of the above claim(s) _____ is/are withdrawn from consideration.
50X Claim(s) 15-23 is/are allowed.
6)X] Claim(s) 1 _and 6-14 is/are rejected.
)X Claim(s) 2-5 is/are objected to.
8)[] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No. ______
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 06/26/05,07/27/6.06/14/07. 8) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20071016
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DETAILED ACTION
Election/Restrictions
Applicant’s election without traverse of claims 1-23 in the reply filed on 08/21/07
is acknowledged.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that
form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

Claims 1,6, 7,11, 12,13, and 14 are rejected under 35 U.S.C. 102(b) as being
anticipated by Yamazaki et al. (EP 1331666).

With respect to claim 1, Yamazaki et al. teach a display panel comprising (see
figs. 6A-6C and 9A-9C and associated text):

a transistor array substrate which has a plurality of pixels and is formed by
providing a plurality of transistors (TFT1-3) for each pixel, each of the transistor having
a gate, a gate insulating film, a source, and a drain;

a plurality of interconnections 621, 721 which are formed to project to a surface
of the transistor array substrate and arrayed in parallel to each other;

a plurality of pixel electrodes 612 which are provided for each pixel and arrayed
between the interconnections on the surface of the transistor array substrate along the
interconnections;

a plurality of light-emitting layers 17,18,19 each of which is formed on each pixel
electrode; and

a counter electrode 20 which is stacked on the light-emitting layer.

With respect to claim 6, Yamazaki et al. further teach the plurality of pixels
include a red pixel, a green pixel, and a blue pixel.
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With respect to claim 7, Yamazaki et al. further teach the plurality of pixels are
formed by arraying a plurality of sets each including the red pixel, the green pixel, and
the blue pixel arrayed in an arbitrary order.

With respect to claim 11, Yamazaki et al. further teach the plurality of
interconnections are formed from a conductive layer different from a layer serving as the
source and drain and a layer serving as the gate of the transistor.

With respect to claim 12, Yamazaki et al. further teach the plurality of
interconnections are formed from a conductive layer different from a layer serving as the
pixel electrode.

With respect to claim 13, Yamazaki et al. further teach the plurality of
interconnections are thicker than the layer serving as the source and drain and the layer
serving as the gate of the transistor.

With respect to claim 14, Yamazaki et al. further teach the plurality of

interconnections are thicker than the layer serving as the pixel electrode.
Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.

Claims 8, 9, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Yamazaki et al. (EP 1331666).

With respect to claim 8, Yamazaki et al. fail to teach the claimed range for the
thickness of the interconnection.

However, it would have been obvious to one of ordinary skill in the art of making

semiconductor devices to determine the workable or optimal value or range for the
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thickness of the interconnection through routine experimentation and optimization to
obtain optimal or desired device performance because the thickness of the
interconnection is a result-effective variable and there is no evidence indicating that it is
critical or produces any unexpected results and it has been held that it is not inventive to
discover the optimum or workable ranges of a result-effective variable within given prior
art conditions by routine experimentation. See MPEP 2144.05.

With respect to claim 9, Yamazaki et al. fail to teach the claimed range for the
width of the interconnection.

However, it would have been obvious to one of ordinary skill in the art of making
semiconductor devices to determine the workable or optimal value or range for the
width of the interconnection through routine experimentation and optimization to obtain
optimal or desired device performance because the thickness of the interconnection is a
result-effective variable and there is no evidence indicating that it is critical or produces
any unexpected results and it has been held that it is not inventive to discover the
optimum or workable ranges of a result-effective variable within given prior art
conditions by routine experimentation. See MPEP 2144.05.

With respect to claim 10, Yamazaki et al. fail to teach the claimed range for the
resistivity of the interconnection.

However, it would have been obvious to one of ordinary skill in the art of making
semiconductor devices to determine the workable or optimal value or range for the
resistivity of the interconnection through routine experimentation and optimization to
obtain optimal or desired device performance because the thickness of the
interconnection is a result-effective variable and there is no evidence indicating that it is
critical or produces any unexpected results and it has been held that it is not inventive to
discover the optimum or workable ranges of a result-effective variable within given prior
art conditions by routine experimentation. See MPEP 2144.05.

Allowable Subject Matter

Claims 2-5 are objected to as being dependent upon a rejected base claim, but

would be allowable if rewritten in independent form including all of the limitations of the

base claim and any intervening claims.

IPR2020-01275
Apple EX1002 Page 448



Application/Control Number: 11/235,579 Page 5
Art Unit: 2814

Claims 15-23 are allowed.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Long Pham whose telephone number is 571-272-1714.
The examiner can normally be reached on Mon-Frid, 10am to 5pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wael Fahmy can be reached on 571-272-1705. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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.

/Long Pham/
Primary Examiner, Art Unit 2814

IL.P./
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EP 1 331 666 A2 SEMICONDUCTOR 07-30-2003
ENERGY LABORATORY
CO.,LTD.
WO 2004/019314 Al CASIO COMPUTER 03-04-2004
CO., LTD.
EP 1 349 208 Al SEMICONDUCTOR 10-01-2003
ENERGY LABORATORY
CO., LTD.
Examiner /Long Phamy/ (10/15/2007) Date
Signature Considered

* EXAMINER: Initlal 1f reterence considered, whether or not citatlion Is in conformance with MPEP 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

! Unique citation designation number. 2 See kinds of U.S. Patent Documents. ® Enter Office that issued the document, by the two-
letter code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the
Emperor must precede the serial number of the patent document. ® Kind of document by the appropriate symbols as indicated on the
document under WIPO Standard ST. 16 if possible. ¢ Place a check here if English translation is attached.

DATE MAILED: July 27, 2006

ALL REFERENGCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.P./ (10/15/2007)
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PTO/SB/08B (08-00)

R Please type a plus sign (+) } 'heptﬁs X =
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

L
JUL 27 2008 AFplication Number 11/235,579
September 26, 2005

Substitute for Form 1449A/RT
K i}ing Date

Group Art Unit 2673

Examiner Name

Sheet 2 of 2 Attorney Docket Number 05645/LH
OTHER DOCUMENTS - NON-PATENT LITERATURE DOCUMENTS
'E:xaminer Cite Include name of author (in CAPITAL LETTERS), title of article, title of item, date,
Initials! | No.?! page (s}, volume-issue number(s), publisher, city and/or country where published T?
Related U.S. Patent Application Serial No. 11/235,605, filed: September 26, 2005;
Inventors: Satoru SHIMODA et al; Title: DISPLAY PANEL.
C
Examiner / {10/ 5/ Date
rpmpreit fLong Phamy {(10/15/2007) At dered

* EXAMINER: 1Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

! Unique citation designation number. 2 Place a check here if English translation is attached.

DATE MAILED: July 27, 2006

ALL REFERENGCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.P/ (10/15/2007)
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Please type a plus sign (+) inside this box — PTO/SB/08A (08-00)

+
' .S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

. Application Number
Substitute for Form 1449A/PTO PP 11/235,579
Filing Date Herewith
INFORMATION DISCLOSURE , SHIRASART
First Nam Inventor
STATEMENT BY APPLICANT amed
Group Art Unit
Examiner Name
1 1
Sheet of Attorney Docket Number 05644 /LH
U.S. PATENT DOCUMENTS
Exam cite Kind Name of Patentee or Publication Date Relevant
Initials | Not Document Number Code? Applicant MM-DD-YYYY Portion
FOREIGN PATENT DOCUMENTS
Exam cite Kind Name of Patentee or Publication Relevant
Initials | Not offc? | Document Number? Code® Applicant Date MM-DD-YYYY Portion T
Jp 8-330600 A 12-13-1996
Examiner /Long Phamy (10/15/2007) Date
Signature Considered
nigia 1 rererence considered, n conrormant W 1] LT OU 1tation 1f notT in conrormance an

¥ EXAMINER: T 13 T T Wi O atlol
not considered. Include copy of this form with next communication to applicant.

! Unique citation designation number. ? See kinds of U.S. Patent Documents. * Enter Uffice that issued the document, by the two-letter code (WIPO Standard
ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind
of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ¢ Place a check here if English translation is
attached.

DATE MAILED: September 26, 2005

AlLL BEFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.P./ (10/15/2007)
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Please type a plus sign (+) inside this box —

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

IDS FORM

INFORMATION DISCLOSURE
NT BY APPLICANT

Application Number

11/235,579

Filing Date

September 26, 2005

First Named Inventor

Tomoyuki SHIRASAKI et al

Group Art Unit 2814
Examiner Name PHAM, LONG
é% . WW of |4 Attorney Docket Number 05644/LH

U.S. PATENT DOCUMENTS

Em):tasm ﬁg'e Document Number ngg Name'gplzﬁganr;tee o Pualhiﬂtfgg_o\(w\(ate RPecl)ft\ilgr? t
5,684,365 A TANG et al 11-04-1997
6,297,589 B1 MIYAGUCH! et al 10-02-2001
6,717,357 B2 OKUYAMA et al 04-06-2004

FOREIGN PATENT DOCUMENTS

En)n(tasm ﬁg? ofice | Document Number* C(}fg:eg NamerJplTiagLenr}tee o Puﬁ&t}ggmate %%lﬁ?loanm T®
TW | 591574 A SONY CORPORATION | 05-28-2002 ' X
TW | 521336 A 02-21-2003 X
TW | 584824 A IBM CORPORATION 04-21-2004 X
TW [ 594628 A 06-21-2004

x English language Abstract on page 2 of reference.

Examiner /tong Phamy/ (10/15/2007)
Signature

Date

Considered
“EXAMINER: Tnitial If reference considered, whether or not ciation 1s in conformance wi 3. Draw line through citation If not in conformance and not consigered.
Include copy of this form with next communication to applicant.

' Unique citation designation number. 2 See kinds of U.S. Patent Documents. > Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ° Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible.  Place a check here if English translation is attached.

DATE MAILED: _June 14, 2007

X English language Abstract on page 3 of reference.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.P./{10/15/2007)
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AUG. 21,2007 3:37PM +1-212-319-5101 customer 01933 CENTRALFAXCENTER

AUG 2 1 2007

Attorney Docket No. 05644/LH .
Y CERTIFICATE OF FACSIMILE

TRANSMISSION
IN THE UNITED STATES PATENT TONO. 1-703-872-9306

AND  TRADEMARK OFFICE

. TOTAL PAGESS 2
Applicants : Tomoyuki SHIRASAKI et al fanorcby certify that this paper is being
acsimile
transmitted to the Commissioner for Patents,

Serial No. ¢ 11/235,579 on the date noted below.
Filed : September 26, 2005 2,/%@ Qm/

. Diane J. Hegstrgth

For : DISPLAY PANEL Dated: August 21, 2007

Art Unit B 2814 In the event that this Paper is late filed, and
. the neoessary petition for extension of time is
. not filed concurrently herewith, please
Examiner ¢ PHAM, LONG congider thig as a Petition for the requisite

extension of time, and to the extent not
Customer No. : 01933 tendered by credit card payment, authorization

to charge the extengion fee, or any other fee
required in connection with this Paper to

\ Confirm. No.: 3394 Account No. 06-1378.

RESPONSE - 37 C.F.R. 1.111

MAIL STOP AMENDMENTS
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SIR:

This is responsive to the Office Action mailed July 23,
2607, the term for response to which expires on August 23, 2007.
ELECTION

Applicants hereby elect Species 1, Embodiment 1, for further

prosecution on the merits, without traverse.

CLAIMS READABLE:

The claims readable on elected Species 1, Embodiment 1, are

claims 1-23.
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AUG. 21.2007 3:38PM +1-212-319-5101 customer (1933 NO. 8535 P. 2
RECEIVED
CENTRAL FAX CENTER

AUG 2 1 2007
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It 1s respectfully submitted that claims 1, 6~-14, 22 and 23
are readable on all of the first through fifth modifications, and

are therefore generic.

It is respectfully submitted that this submission is fully

responsive to the outstanding Office Action.

Ahkdkhkhhdhbhkhkhhkhhhrhhdbhhkrddhkhrrd

If the Examiner has any comments, questions, objections or
recommendations, the Examiner is invited to telephone the
undersigned at the telephone number given below for prompt

?

action.

Respectfully submftted,

Dated: August 21, 2007

- FRISHAUF HOLTZ GOODMAN & CHICK, P.C.
220 FIFTH AVENUE
NEW YORK, N.Y. 10001-7708
Tel. No. (212) 319-4900
Fax No. (212) 319-5101
LH:djh
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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

Legal Instrument Examiner:

Jacqueline E. Couplin

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 11/235,579 09/26/2005 | [ To be Maiked
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALLENTITY [] ©R SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). o (c))
[] sEARCH FEE
(37 CFR1.16(k). (). or (m) N/A N/A N/A N/A
D EXAMINATION FEE
(37 CFR118(0), (B} or (2) N/A N/A N/A N/A
(T3?TC/-\F|;??_1%I('I\;I)S minus20= | * X$ = ORI xs =
INDEPENDENT CLAIMS . N _ _
(37 CFR 1.16(h) minus 3 = xX$ = Xs =
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A3F7’Fg_,:l(éA1T1lgN SIZE FEE is $250 ($125 for small entity) for each
( 6(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
= 08/21/2007 | arrer PREVIOUSLY EXTRA RATE®) | Fep ®) RATE (5) FEE ($)
E AMENDMENT PAE FOR
s ;r?et(?)ly (37 CFR + 30 Minus | = 30 =0 X$ = OR | x $50= 0
[a)
z e 4 Minus | =4 =0 x$ = OR || x s200= 0
<§( |:| Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE®) | reg (3 RATE (3) FEE ($)
— AMENDMENT PAID FOR
5| o e * Minus | * = x$ = orR | xs =
= | et | - Minus | +» - xs = or [xs =
E |:| Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

r APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. I

11/235,579 09/26/2005 Tomoyuki Shirasaki 05644/LH 3394
1933 7590 07/23/2007 , 7

I EXAMINER]
FRISHAUF, HOLTZ, GOODMAN & CHICK, PC |
220 Fifth Avenue PHAM, LONG
16TH Floor RT UNIT PAPER NUMBER
NEW YORK, NY 10001-7708 | ARTUNI | parerNUM |

2814
[ MAIL DATE l DELIVERY MODE J
07/23/2007 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s) !
‘ 11/235,579 SHIRASAKI ET AL.
Office Action Summary Examiner . Art Unit
Long Pham 2814

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be avaitable under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[J Responsive to communication(s) fledon
2a)] This action is FINAL. 2b)[T] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims:

4) Claim(s) 1-23 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration..
5[] Claim(s) ____is/are allowed.
6)] Claim(s) _____is/are rejected.
7 Claim(s) is/are objected to.
8)X] Claim(s) 1-23 are subject to restriction and/or election requirement.

Application Papers

9)[(] The specification is objected to by the Examiner.
10)] The drawing(s) filed on _____is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X} Acknowledgment is made of a claim for foreign priority under 35 U.S. C. § 119(a)-(d) or (f).
a)X Al b)[] Some * c)[ ] None of:
~ 1.X Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. -
3.0 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___
3) [[] Information Disclosure Statement(s) (PTO/SB/08) 5) [] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) l:] Other:
U.S. Patent and Trademark Office '

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20070717
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Application/Control Number: 11/235,579 Page 2
Art Unit: 2814 '

DETAILED ACTION

Election/Restrictions

This application contains claims directed to the following patentably distinct
species: species 1: embodiment 1 or first modification; species 2: embodiment 2 or
second modification; species 3: embodiment 3 or third rﬁodification; species 4:
embodiment 4 or fourth modification; and species 5: embodiment 5 or fifth
modification (see pages 62-66). The species are independent or distinct because
they are nonobvious variants.

Applicant is required under 35 U.S.C. 121 to evlect a single disclosed species
for prosecution on the merits to which the claims shall be restricted if no generic
claim is finally held to be allowable. Currently, no claim appears to be generic.

Applicant is advised that a reply to this requirement must include an
identification of the species that is elected consonant‘with this requirement, and a
listing of all claims readable thereon, including any claims subsequently added. An
- argument that a claim is allowable or that all claims are generic is considered
nonresponsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to
consideration of claims to additional species which depend from or otherwise
require all the limitations of an allowable generic claim as provided by 37 CFR
1.141. If claims are added after the election, applicant must indicate which are
(eadable upon the elected species. MPEP § 809.02(a).

A telephone call was made to -- on -- to request an oral election to the above
restriction requirement, but did not result in an election being made.

"Applicant is advised that the reply to this‘requirement to be complete must
include (i) an election of a species or invention to be examined even though the
requirement be traversed (37 CFR 1.143) and (ii) identification of the claims

encompassing the elected invention.

IPR2020-01275
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Application/Control Number: 11/235,579 | Page 3
Art Unit: 2814

The election of an invention or species may be made with or without
traverse. To reserve a right to petition, the election must be made with traverse. If
the reply does not distinctly and specifically point out supposed errors in the
restriction requirement, the election shall be treated as an election without traverse.

Should applicant traverse on the ground that the inventions or species are
not patentably distinct,vapplicant should submit evidence or identify such evidence
now of record showing the inventions or species to be obvious variants or clearly
admit on the record that this is the case. In either instance, if the examiner finds
one of the inventions unpatentable over the prior art, the evidence or édmission
may be used in a rejection under 35 U.S.C.103(a) of the other invention.

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if
one or more of the currently named inventors is no longer an inventor of at least
one claim remaining in the application. Any amendment of inventorship must be
accompanied by a request under 37 CFR 1.48(b) and by the fee required under 37
CFR 1.17()). '

Any inquiry concerning this communication or earlier communications from
the examiner should be directed to Long Pham whose telephone number is 571- '
272-1714. The examiner can normally be reached on Mon-Frid, 10am to 5pm.

If attempts to reach the examiner by telephone are unsuccessful, t_he
examiner’'s supervisor, Wael Fahmy can be reached on 571-272-1705. The fax
phone number for the organization Where this application or proceeding is assigned

is 571-273-8300.
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Application/Control Number: 11/235,579 Page 4
Art Unit: 2814

Information regarding the status of an application may be obtained from the

Patent Application information Retrieval (PAIR) system. Status information for
published applicationé 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 syStém, see http://pair-direct.uspto.gov.
"Should you have questions on access to the Private PAIR system, contact the
Electronic Busnness Center (EBC) at 866 217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative or access to(
automated information system, call 800-786-9199 (IN USA OR
272-1000. |

Primary Examiner

Art Unit 2814

LP
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Application/Control No. Applicant(s)/Patent under
Index of Claims Reexamination
- 11/235,579 SHIRASAKI ET AL.
Examiner Art Unit
Long Pham 2814
. . (Through numeral)
v | Rejected Cancelled N Non-Elected A Appeal
=| Allowed Restricted I'| Interference o Objected
Claim Date Claim Date Claim Date
® 2—'? s | 2 5| 2
£ g £ g £l g
(e} (e} (o]
1 n/'d 51 101
2 [ 52 102
3 53 103
4 54 104
5 55 105
6 56 106
7 57 107
8 58 108
9 59 109
10 60 110
11 61 111
12 62 112
13 63 113
14 64 114
15 65 115
16 66 116
17 67 117
18 68 118
19 69 119
20 70 120
21 71 121
22 72 122
23 4 73 123
24 74 124
25 75 125
26 76 126
27 77 127
28 78 128
29 79 129
30 80 130
31 81 131
32 82 132
33 83 133
34 84 134
35 85 135
36 86 136
37 87 137
38 88 138
39 89 139
40 90 140
41 91 141
42 92 142
43 93 143
44 94 144
45 95 145
46 96 146
47 97 147
48 98 148
49 99 149
50 100 150

U.S. Patent and Trademark Office

Part of Paper No. 20070717
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torney Dockét Noi. 05644/LH _§
& -~ i
IN THE UNITED STATES PATENT Express Mail Mailing Label
X i ili
AND TRADEMARK OFFICE No.: EM 090 051 343 US
icants . Tomoyuki SHIRASAKI et al Date of Deposit: June 14, 2007
Serial No . 11/235,579 I hereby certify that this paper
. : ’

is being deposited with the
. United States Postal Service
Filed : September 26, 2005 "Express Mail Post Office to
Addressee" service under 37 CFR
. 1.10 on the date indicated
For : DISPLAY PANEL above, with sufficient postage,

and is addressed to

Customer No.: 01933 The Commissioner for Patents
P.O. Box 1450,

Art Unit : 2814 Alexandria, VA 22313-1450

Examiner :  PHAM, LONG %//MWV

Confirm. No.: 3394 m¢neJ'Z?g“m?ZV

INFORMATION DISCLOSURE STATEMENT
WITH STATEMENT UNDER 37 CFR 1.97(e)

Commissioner for Patents
-P.0O. Box 1450
Alexandria, VA 22313-1450

S IR

Submitted herewith are the following:

(1) Copy of a Taiwanese Office Action dated April 26, 2007
(and English translation thereof) issued in a
counterpart Taiwanese application;

(2) Copies of cited publications; and

(3) IDS Form.

An English translation of said Taiwanese Office Action is
provided, thereby satisfying the requirements for a concise
explanation of relevance for any non-English language
publications cited therein (MPEP 609.04(a) III).

An English language Abstract is provided on page 2 of
TW 591574; page 2 of TW 521336; and page 3 of TW 584824.
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STATEMENT UNDER 37 CFR 1.97(e)

Each item of information contained in this Information

Disclosure Statement was first cited in any communication from a

foreign patent office in a counterpart foreign application not

more than three months prior to the filing of the present

Information Disclosure Statement. Said Communication bears a

mailing date of April 26, 2007.

It is requested that an initialed copy of the IDS Form be

returned to indicate that the publications listed therein have

been considered and made of record.

Respectfully submittgd,

Leonard Holtz, E
Reg. No. 22,974
Encls.

Dated: June 14, 2007

Frishauf, Holtz, Goodman & Chick, P.C.
220 Fifth Avenue, 16th Floor

New York, New York 10001-7708

Tel. No. (212) 319-4900

Fax. No. (212) 319-5101

LH/djh
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Please type a plus sign (+) inside this box —

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

IDS FORM Application Number 11/235,579

Filing Date
INFORMATION DISCLOSURE September 26, 2005

NT BY APPLICANT First Named Inventor Tomoyuki SHIRASAKI et al

Group Art Unit 2814

Examiner Name PHAM, LONG

% M of |1 Attorney Docket Number 05644/LH

U.S. PATENT DOCUMENTS

Exam. Cite Kind Name of Patentee or Publication Date Relevant
Inits* No' Document Number Code? Applicant -DD-YYYY Portion
5,684,365 , A TANG et al 11-04-1997
6,297,589 N B1 MIYAGUCH! et al 10-02-2001
6,717,357 B2 OKUYAMA et al 04-06-2004
FOREIGN PATENT DOCUMENTS
; Kind Name of Patentee or icati Relevant
Ex)u(tim ﬁg? ofice | Document Number* Code® Applicant Pmm%mate Portion T®
TW | 591574 A SONY CORPORATION | 05-28-2002 : X
TW | 521336 A 02-21-2003 X
TW | 584824 A IBM CORPORATION 04-21-2004 X
TW | 594628 A 06-21-2004
x English language Abstract on page 2 of reference. X English language Abstract on page 3 of reference.

Examiner Date

Signature Considered
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An active matrix type organic EL display apparatus

according to the present invention. which apparatus uses

" current writing type pixel circuits is provided with a

current control circuit for each of data lines connected
to the pixel circuits. The current control circuit
supplies part of a data 1line current to a pixel circuit
as a bypass current. The current control circuit handles
the bypass cﬁrrent of the data line cﬁrrent repregen;ed

by (data line current = data current + bypass current).
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Thereby, the data line dr1v1ng current can be set greater
than the data current flow1ng through TFTs prov1ded in
the pixel circuit, thus reducing luminance data wrltlng'
time. Also, Qhen the wrifing time is set unchanged,
transistoxr sizé'éf the TFTs provided in the pixel circuit

can be reduced. .
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