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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 2 9,298,057 B2 Page 1 of]
APPLICATION NO. : 13/939323

DATED : March 29, 2016

INVENTOR(S) : Yasuharu Hosaka et a1.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the specification,

At column 26, lines 59-60, “terminal Note” should be --terminal. Note--;

At column 29, line 40, “1.5 um-thick” should be --1.5-um—thick--;

At column 30, line 5, “lam” should be --um--;

In the claims,

In claim 12, column 32, line 36, “in the second insulating film” should be --in the second insulating

film,--.

Signed and Sealed this

Twelfth Day of July, 2016

WMXKILL.
Michelle K. Lee

Director ofthe United States Patent and Trademark Oflice
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Attorney Docket No. 0756-10194

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No. 2340

Group Art Unit: 2871

Examiner: Richard H. Kim

.In re Patent Application of: )

Yasuharu HOSAKA et al. )

US. Patent No. 9,298,057 )

Serial No. 13/939,323 )

Filed: July 11, 2013 )

For: DISPLAY DEVICE AND )

ELECTRONIC DEVICE )

INCLUDING THE DISPLAY )

DEVICE )

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 C.F.R. § 1.322 FOR

CORRECTION OF OFFICE MISTAKE

ATTN: Certificate of Correction Branch

Honorable Commissioner of Patents

PO. Box 1450

Alexandria, VA 22313—1450

Sir:

As provided in detail in the attached, the patentee respectfully requests that a

Certificate of Correction be granted in the above-identified patent to correct a mistake in

a patent, incurred through the fault of the Office.

Under 37 C.F.R. 1.322, “The Commissioner may issue a certificate of correction

pursuant to 35 U.S.C. 254 to correct a mistake in a patent, incurred through the fault of

the Office, which mistake is clearly disclosed in the records of the Office at the request

of the patentee or the patentee’s assignee.”

The patentee furthermore requests Expedited Issuance of this Certificate of

Correction in accordance with MPEP § 1480.01. Specifically, this section provides that:

In an effort to reduce the overall time required in processing and
granting Certificate of Correction requests, the Office will expedite

processing and granting of patentee requests where such requests are
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- 2 — Aooiication Seriai No. 13i§39,323

US. Patent No. §,2Q8,057

Attorney Docket No. (3755-10194

accompanied by evidence to show that the error is attributahie soieiy to

the Office . , . . Where the correction requested was incurred through the

fauit of the foice, and the matter is cieariy disciosed in the records of the

Cffice, and is accompanied by documentation that unequivocaliy supports

the oatentee’s assertion(s), a Certificate of Correction wiii he expeditiousiy

issued. MPEP § 1480.91

The foiiowing errors appear to have occurred through the fault of the Office, and

the patentee resoectfuily requests correction thereof.

At coiurnn 26, iines 59-80, “terminai Note” shouid he ~—terminai. Note~~;

At coiurnn 29, fine 40, “1.5 urn—thick” shouid he ~~t adorn-thick»;

At coiumn 30, fine 5, “larn” shouid be worn“;

in ciairn 12, coiurnn 32, iine 36, “in the second insuiating fiim” shouid he --in the

second insuiating fi‘imem.

The corrections in the specification and ciairn 12 {originai ciaim 21} are directed

to mistakes in the patent incurred through the fauit of the Office, possibly resuiting from

the foice’s document scanning processes, As the errors were incurred through the fauit

of the foice, a fee is not heiieved to be necessary. Shouid it be determined that a tee is

necessary, any deficiencies or overages in any fees due in connection with this patent

and the requested actions shouid he aooiied to Deposit Account No. Sit—2280.

Resoectfuiiy submitted,

ww . «gun-w " ' ' ;

Eric J, Robinson

Reg. No. 38,285

Robinson inteiiectuai Property Law Office, PC.

3975 Fair Ridge Erive
Suite 26) North

Fairfax, Virginia 22(333

(571) 434—6789
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PTO/SB/44 (09-07)
Approved for use through 08/31/2010. OMB 06510033

US. Patent and Trademark Office; US DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.Also Form PTO-1050   

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO : 9,298,057

DATED : March 29, 2016

INVENTOR(S) : Yasuharu HOSAKA et aI.

It is certified that errors appear in the above-identified patent and that said

Letters Patent is hereby corrected as shown below:

At column 26, lines 59-60, “terminal Note” should be —-termina|. Note-—;

At column 29, line 40, “1.5 um—thick" should be --1.5—pm—thick—-;

At column 30, line 5, “lam” should be --pm—-;

In claim 12, column 32, line 36, "in the second insulating film” should be --in the

second insulating film,-—.

 

 
MAILING ADDRESS OF SENDER: PATENT NO. 9 298 057

ErIC J. Robinson . , No. of additional copies
Robinson Intellectual Property Law Office

3975 Fair Ridge Drive —>
Suite 20 North

Fairfax, Virginia 22033

This collection of information is required by 37 CFR 1.322, 1.323, and 1,324. 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 1.0 hour 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, US. Patent and Trademark Office, US. Department of
Commerce, P.O. Box 1450, Alexandria, VA 22813-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections
Branch, Commissioner for Patents, PO, Box 1450, Alexandria, VA 22313-1450.
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

——

Payment information:

File Listing:

Document . . File Size(Bytes)/ Multi Pages

Request for Certificate of Correction COC_O3JUNE2016.pdf

 
d209c239b2b860761 5fc66ce1 f759c53f8e6

edbb

Information: BLUEHOUSE EXHIBIT 1002
age 0
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Total Files Size (in bytes) 30083

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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 Receipt will establish the international filing date of

the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMlVHSSIONER FOR PATENTS

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
13/939,323 03/29/2016 9298057 0756—10194 2340

31780 7590 03/09/2016

Robinson Intellectual Property Law Office, PC.
3975 Fair Ridge Drive
Suite 20 North

Fairfax, VA 22033

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 50 day(s). Any patent to issue from the above—identified application will

include an indication of the adjustment on the front page.

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 Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Semiconductor Energy Laboratory Co., Ltd., Atsugi-shi, JAPAN;
Yasuharu HOSAKA, Tochigi, JAPAN;
Yukinori SHIMA, Tatebayashi, JAPAN;
Kenichi OKAZAKI, Tochigi, JAPAN;
Shunpei YAMAZAKI, Setagaya, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSAgov.

BLUEHOUSE EXHIBIT 1002
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Doc Code: IFEE PTOL/85 B-EFS

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

13939323 11-Jul-2013 Yasuharu HOSAKA 0756-10194 2340

TITLE OF INVENTION:

 
DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Entity Status Application Type “Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC111(a) 2871 043000 RICHARD KIM

Issue Fee Due Publication Due Total Feels) Due Prev. Paid Fee 
1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address :

31780

Robinson Intellectual Property Law Office, PC.

3975 Fair Ridge Drive
Suite 20 North

Fairfax VA 22033

UNITED STATES

571-434-6789

- ee-Ve-m ‘. e 9--

I:I Change of correspondence address requested, system I:I Fee Address indication requested, system generated SB/47-EFS
generated AIA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk ofapplication abandonment.

Q If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis
(37 CFR 1.29(d)), and make the applicable certification online.

0 Applicant asserting smaII entity status. See 37 CFR 1.27.Note: If the application was previously under micro entity status, checking this box will be taken to be a notification ofloss of entitlement to micro entity status.

© Applicant changing to regular undiscounted fee status.Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

BLUEHOUSE EXHIBIT 1002
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Doc Code: IFEE PTOL/85 B-EFS

Document Description: Issue Fee Payment (PTO-853)

3.The Following Fee(s) Are Submitted:

I:I I authorize USPTO to apply my previously paid issue fee to theIssue Fee
IE current fees due

The Director is hereby authorized to apply my previously paid

|:| Publication Fee |:| issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted

with this form, there are any discrepancies in any amount(s) due,

the DirectorIs authorized to charge any deflféefi'fgoor credit any
overpayment, to Deposit Account Number—

XI The'Issue fee must be submitted with this form. If payment of
the'Issue fee does not accompany this form, checking this box

and providing a deposit account number will NOT be

effective to satisfy full payment of the fee(s) due.

g Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

I. ROBINSON INTELLECTUAL PROPERTY LAW OFFICE

2. ERIC J. ROBINSON

5.Assignee Namels) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Ifan 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.

Name City State Country Category

Semiconductor Energy Laboratory Co., Ltd. Kanfigrawa- japan corporation

6.Signature

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power ofattorney in this application. I also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS—WEB on the date indicated below.

Signature /Eric J. Robinson/ 02-19-2016

 Name Eric J. Robinson Registration Number 38285

BLUEHOUSE EXHIBIT 1002
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Electronic Patent Application Fee Transmittal

Title of Invention: DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

First Named Inventor/Applicant Name: Yasuharu HOSAKA

Attorney Docket Number: 0756—10194

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

U5Dl$l

1 O OPubl. Fee— Early, Voluntary, or Normal 1504

Description Fee Code Quantity

Basic Filing:

Printed Copy of Patent — No Color 8001

Pages:

Claims:

Miscellaneous-Filing:

 
Patent-Appeals-and-lnterference: BLUEHOUSE EXHIBIT 1002
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Sub-Total in

Description Fee Code Quantity USD($)

Post-Allowance-and-Post-lssuance:

Extension-of—Time:

Miscellaneous:

Total in USD (5) 

BLUEHOUSE EXHIBIT 1002
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Electronic Acknowledgement Receipt

“—

——

Title of Invention: DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

——

Payment information:

——
——

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

 
  

BLUEHOUSE EXHIBIT 1002
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

Number—« MessageDigest “app”

Issue Fee Payment (PTO—85 B) Web85b.pdf 29b1790973c1933ebcd9d8c4e219072e32
c1326

Fee Worksheet (SBO6) fee—info.pdf edfl2b5d6f7e688b42052f84b28312de147
85e36

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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 Receipt will establish the international filing date of

the application.
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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

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

 
   

31780 7590 11/19/2015

Robinson Intellectual Property Law Office, PC. KIM, RICHARD H
3975 Fair Ridge Drive
Suite 20 North

Fairfax, VA 22033 2871

DATE MAILED: 11/19/2015

13/939,323 07/11/2013 Yasuharu HOSAKA 0756—10194 2340

TITLE OF INVENTION: DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

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

$0 $0nonprovisional UNDISCOUNTED $960 $960 02/19/2016

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

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

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

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

Page 1 0f 3 BLUEHOUSE EXHIBIT 1002
PTOL—85 (Rev. 02/11) Page 14 Of 337



BLUEHOUSE EXHIBIT 1002 
Page 15 of 337

PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO. Box 1450

Alexandria, Virginia 22313-1450
or m (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

péJropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
a

in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change ofaddFESS) apers. Each additional paper, such as an assignment or formal drawing, must
gave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
31_780 7590 11/19/2015 _ I hereby certify that this Fee(s) Transmittal is being deposited with the United

RODII’ISOI’I Intellectual Property Law Office, PC: States Postal Service with sufficient postage for first class mail in an envelope
3975 F - R-d D - addressed to the Mail Stop ISSUE FEE address above, or being facsimile

. a1r 1 g6 I‘lVe transmitted to the USPTO (571) 273—2885, on the date indicated below.
Su1te 20 North

Fairfax VA 22033 (Depwi‘m'mm)
(Signature)

(Date) 
 
   APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/939,323 07/11/2013 Yasuharu HOSAKA 0756—10194 2340

TITLE OF INVENTION: DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

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

$0 $0nonprovisional UNDISCOUNTED $960 $960 02/19/2016

EXAMINER ART UNIT CLASS-SUB CLASS

KIM, RICHARD H 2871 349—043000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03—02 or more recent) attached. Use of a Customer
Vumber is required.

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)

2. For printing on the patent front page, list  
(1) The names of up to 3 registered patent attorneys 1
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

 

   

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

  
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO—2038 is attached.

3 Advance Order — # of Copies 3 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

 
3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
  

Typed or printed name Registration No.
  

Page 2 0f 3 BLUEHOUSE EXHIBIT 1002
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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

PO. Box 1450
Alexandria1 Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 
   

13/939,323 07/11/2013 Yasuharu HOSAKA 0756—10194 2340

31780 7590 11/19/2015

Robinson Intellectual Property Law Office, PC. KIM, RICHARD H
3975 Fair Ridge Drive
suitezoNonh

Fairfax, VA 22033 2871

DATE MAILED: 11/19/2015

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the

requirement that the Office provide a patent term adjustment determination with the notice of allowance. See

Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer

providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to

provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant

approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the

patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term

adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)—272—4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and

Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration

date for the agency to display on the instrument that will be used to collect the information and (ii) requires the

agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B 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 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, PO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. 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.

Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the

requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which

the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission

related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and

Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records

may be disclosed to the Department of Justice to determine whether disclosure of these records is required

by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of

settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to

comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property

Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority

of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations

governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication

of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a

record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated

and which application is referenced by either a published application, an application open to public

inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violatigflfiléwéér EWQBOZ
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Application No. Applicant(s)
13/939,323 HOSAKA ET AL.

. . . ' ' AIA(First|nventor to

Notice of Allowability SEE/$165 KIM 3g?“ Fire) Status
No

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

1. IXI This communication is responsive to 11/3/15.

I] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

 

 

2. I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction

requirement and election have been incorporated into this action.

3. E The allowed claim(s) is/are 1-9 and 21-38. As a result of the allowed claim(s), you may be eligible to benefit from the Patent

Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,I».

please see hit :/,/www.us ‘10. ov/ atents/init events/r h/index.'s ‘ or send an inquiry to PPeredback’Ezbus to.qov .
 

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

Certified copies:

a) [XI All b) I] Some *c) I] None of the:

1. IX Certified copies of the priority documents have been received.

2. El Certified copies of the priority documents have been received in Application No._

3. El Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. El CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

El including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| 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. I] 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. I] Notice of References Cited (PTO-892) 5. El Examiner‘s Amendment/Comment

2. I] Information Disclosure Statements (PTO/SB/08), 6. [XI Examiner‘s Statement of Reasons for Allowance
Paper No./Mai| Date

3. I] Examiner‘s Comment Regarding Requirement for Deposit 7. El Other .
of Biological Material

4. El Interview Summary (PTO-413),
Paper No./Mai| Date

US. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mai| Date 20151114
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Application/Control Number: 13/939,323 Page 2

Art Unit: 2871

1. The present application is being examined under the pre—AIA first to invent provisions.

DETAILED ACTION

Continued Examination Under 37 CFR 1.114

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in

37 CFR 1.17(e), was filed in this application after final rejection. Since this application is

eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR l.l7(e)

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to

37 CFR 1.114. Applicant's submission filed on 11/3/15 has been entered.

Allowable Subject Matter

3. Claims 1—9 and 21—38 allowed.

4. The following is an examiner’s statement of reasons for allowance: the prior art of

record, taken alone or in combination, fails to teach or disclose, in light of the specifications,

claim 1) a display device wherein the third insulating film is in an opening provided in the

second insulating film; claim 21) a display device wherein the third insulating film is in an

opening provided in the second insulating film; and claim 27) a display device wherein an edge

portion of the second insulating film overlaps with the third insulating film, and wherein the third

insulating film is not provided in the driver circuit portion.

Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

BLUEHOUSE EXHIBIT 1002
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Application/Control Number: 13/939,323 Page 3

Art Unit: 2871

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to RICHARD KIM Whose telephone number is (571)272—2294. The

examiner can normally be reached on 9:00—6:30 M—F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Michael Caley can be reached on 571—272—2286. 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.

/RICHARD KIM/

Primary Examiner, Art Unit 2871
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL

(Submitted Only via EFS-Web)

Application 13/939,323 2013—07—11 p°°ket.Number 0756—10194
Number (If applicable)

F"5t Name‘j Yasuharu HOSAKA et al. Exammer RiGhard H- KimInventor Name

 

 

This is a Request for Continued Examination (RCE) under 37 CFR 1.1 14 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR1.114
 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs othenpvise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non—entry of such amendment(s). 

|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as asubmission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

|:| Other

E Enclosed

Amendmentheply

|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)l Declaration(s)

|:| Other
 

MISCELLANEOUS 

El Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

|:| Other
 

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 502280

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

Patent Practitioner Signature

|:| Applicant Signature
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Doc code: RCEX PTO/SBBOEFS (07—09)
Doc description: Request for Continued Examination (RCE) Approved for use through 071312012. 0MB 0551—0031us. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

Signature of Registered U.S. Patent Practitioner

 Name Eric J. Robinson Registration Number 38285

This collection of information is required by 37 CFR 1.114. 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 1.11 and 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, US. Patent and Trademark Office, US. Department of Commerce,
PO. Box 1450, Alexandria, VA 22313—1450.

if you need assistance in completing the form, call 1—800—PTO—9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be

advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information

solicited is voluntary; and (3) the principal purpose for which the information is used by the US. Patent and Trademark Office

is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information

Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need

for the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,

or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may

be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an

application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

 
BLUEHOUSE EXHIBIT 1002

EFS ‘ web 2-1-15 Page 33 of 337



BLUEHOUSE EXHIBIT 1002 
Page 34 of 337

Attorney Docket No. 0756—10194

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No. 2340

Group Art Unit: 2871

Examiner: Richard H. Kim

In re Patent Application of: )

Yasuharu HOSAKA et al. )

Serial No. 13/939,323 )

Filed: July 11, 2013 )

For: DISPLAY DEVICE AND )

ELECTRONIC DEVICE )

INCLUDING THE DISPLAY )

DEVICE )

AMENDMENT

Honorable Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Dear Sir:

In response to the Official Action dated August 6, 2015, please consider the

following amendments and remarks in connection with the above—identified application.

Amendments to the Claims are reflected in the listing of claims, which begins

on page 2 of this paper.

Remarks begin on page 9 of this paper.
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The listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

1. (Currently Amended) A display device comprising:

a pixel portion comprising:

‘ a first transistor;

a first insulating film over the first transistor;

a second insulating film over the first insulating film;

a third insulating film covering the second insulating film; and

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor; and

the second insulating film over the first insulating film,

wherein the third insulating film is in a opening provided in the second insulating

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material, and

wherein an edge portion of the second insulating film overlaps with the third

insulating film.

2. (Previously Presented) The display device according to claim 1 further

comprising:

a second electrode over the first electrode;
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a fourth insulating film overthe second electrode;

a colored film over the fourth insulating film; and

a light-blocking film over the fourth insulating film.

3. (Original) Thedisplay device according to claim 1,

wherein the first insulating film is any of a silicon oxide film, a silicon oxynitride

film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film, and a Ga-Zn-

based metal oxide film.

4. (Original) The display device according to claim 1,

wherein the second insulating film is any of an acrylic-based resin, a polyimide—

based resin, a benzocyclobutene-based resin, a polyamide-based resin, and an epoxy-

based resin.

5. (Original) The display device according to claim 1,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.

6. (Original) The display device according to claim 1,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

7. (Original) The display device according to claim 6,

wherein the oxide semiconductor layer comprises any of indium and zinc.

8. (Original) The display device according to claim 6,

wherein the oxide semiconductor layer has a first oxide semiconductor film and a

second oxide semiconductor film.
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9. (Original) An electronic device comprising the display device according to

claim 1.

10.—20. (Canceled)

21. (Currently Amended) A display device comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over the first transistor;

a second insulating film over the first insulating film;

a third insulating film covering the second insulating film;

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor; and

a liquid crystal layer over the first electrode; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor; and

the second insulating film over the first insulating film,

wherein the third insulating film is in an opening provided in the second insulating

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material, and

wherein an edge portion of the second insulating film overlaps with the third

insulating film.
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22. (Previously Presented) The display device according to claim 21, further

comprising:

a first alignment film over the first electrode;

a second alignment film over the liquid crystal layer;

a second electrode over the second alignment film;

a fourth insulating film over the second electrode;

a colored film over the fourth insulating film; and

a light—blocking film over the fourth insulating film.

23. (Previously Presented) The display device according to claim 21,

wherein the first insulating film is any of a silicon oxide film, a silicon oxynitride

film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film, and a Ga-Zn-

based metal oxide film.

24. (Previously Presented) The display device according to claim 21,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.

25. (Previously Presented) The display device according to claim 21,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

26. (Previously Presented) An electronic device comprising the display device

according to claim 21.

27. (Previously Presented) A display device comprising:

a pixel portion comprising:

a first transistor;
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a first insulating film over the first transistor;

a second insulating film over the first insulating film;

a third insulating film covering the second insulating film;

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor; and

a liquid crystal layer over the first electrode; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor; and

the second insulating film over the first insulating film;

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material,

wherein an edge portion of the second insulating film overlaps with the third

insulating film, and

wherein the third insulating film is not provided in the driver circuit portion.

28. (Previously Presented) The display device according to claim 27, further

comprising:

a first alignment film over the first electrode;

a second alignment film over the liquid crystal layer;

a second electrode over the second alignment film;

a fourth insulating film over the second electrode;

a colored film over the fourth insulating film; and

a light—blocking film over the fourth insulating film.

29. (Previously Presented) The display device according to claim 27,
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wherein the first insulating film is any of a silicon oxide film, a silicon oxynitride

film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film, and a Ga-Zn—

based metal oxide film.

30. (Previously Presented) The display device according to claim 27,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.

31. (Previously Presented) The display device according to claim 27,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

32. (Previously Presented) An electronic device comprising the display device

according to claim 27.

33. (Previously Presented) The display device according to claim 1,

wherein an edge portion of the first insulating film overlaps with the third

insulating film.

34. (Previously Presented) The display device according to claim 1,

wherein the first transistor and the second transistor each comprises a gate

insulating film, a source electrode, and a drain electrode, and

wherein bottom surfaces of the source electrode and the drain electrode are in

contact with a top surface of the gate insulating film.

35. (Previously Presented) The display device according to claim 21,

wherein an edge portion of the first insulating film overlaps with the third

insulating film.
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36. (Previously Presented) The display device according to claim 21,

wherein the first transistor and the second transistor each comprises a gate

insulating film, a source electrode, and a drain electrode, and

wherein bottom surfaces of the source electrode and the drain electrode are in

contact with a top surface of the gate insulating film.

37. (Previously Presented) The display device according to claim 27,

wherein an edge portion of the first insulating film overlaps with the third

insulating film.

38. (Previously Presented) The display device according to claim 27,

wherein the first transistor and the second transistor each comprises a gate

insulating film, a source electrode, and a drain electrode, and

wherein bottom surfaces of the source electrode and the drain electrode are in

contact with a top surface of the gate insulating film.
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REMARKS

The Official Action mailed August 6, 2015, has been received and its contents

carefully noted. This response is filed within three months of the mailing date of the

Official Action and therefore is believed to be timely without extension of time. Filed

concurrently herewith is a Request for Continued Examination. Accordingly, the

Applicant respectfully submits that this response is being timely filed.

The Applicant notes with appreciation the consideration of the Information

Disclosure Statements filed on July 11, 2013; September 19, 2013; November 12, 2013;

December 2, 2014 and April 21, 2015. ‘

Claims 1-9 and 21-38 are pending in the present application, of which claims 1,

21 and 27 are independent. The Applicant notes with appreciation the allowance of

claims 27-32, 37 and 38. Claims 1 and 21 have been amended to better recite the

features of the present invention. For the reasons set forth in detail below, all claims

are believed to be in condition for allowance. Favorable reconsideration is requested.

Paragraph 3 of the Official Action rejects claims 1-5, 9, 21-24, 26 and 33—36 as

obvious based on US. Patent No. 8,988,623 to Koyama. Paragraph 12 of the Official

Action rejects claims 6, 7 and 25 as obvious based on the combination of Koyama and

US. Publication No. 2012/0013817 to Kim. Paragraph 16 of the Official Action rejects

claim 8 as obvious based on the combination of Koyama, Kim and US. Publication No.

2011/0157252 to Yamazaki. The Applicant respectfully traverses the rejections

because a prima facie case of obviousness cannot be maintained against the

independent claims ofthe present application, as amended. ,

As stated in MPEP §§ 2142-2144.04, to establish a prima facie case of

obviousness, three basic criteria must be met. First, there must be some reason, either

in the references themselves or in the knowledge generally available to one of ordinary

skill in the art, to modify the reference or to combine reference teachings. Second,

there must be a reasonable expectation of success. Finally, the prior art reference (or

references when combined) must teach or suggest all the claim limitations.
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Obviousness can only be established by combining or modifying the teachings of the

prior art to produce the claimed invention where there is some reason to do so found

either explicitly or implicitly in the references themselves or in the knowledge generally

available to one of ordinary skill in the art. “The test for an implicit showing is what the

combined teachings, knowledge of one of ordinary skill in the art, and the nature of the

problem to be solved as a whole would have suggested to those of ordinary skill in the

art.” In re Kotzab, 217 F.3d 1365, 1370, 55 USPQ2d 1313, 1317 (Fed. Cir. 2000). §§

alsg In re Fine, 837 F.2d 1071, 5 USPQZd 1596 (Fed. Cir. 1988); In re Jones, 958 F.2d

347, 21 USPQ2d 1941 (Fed. Cir. 1992).

With respect to independent claims 1 and 21, the prior art, either alone or in

combination, does not teach or suggest all the features of the independent claims, as

amended. Specifically, rejected independent claims 1 and 21 have been revised to add

the limitation that “the third insulating film is in an opening provided in the second

insulating film,” as supported by at least Applicant’s FIG. 2A, a portion of which is

annotated below.

PORTION OF FIG. 2A
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Koyama does not teach or suggest the added feature. The Patent Office relies

on FIGS. 4A—4E and alleges that Koyama discloses a first insulating film 416, a second

insulating film 403, and a third insulating film 404. However, as shown by asserted FIG.

4E of Koyama annotated below, to the extent that the alleged second insulating film 403

has an opening therein, the alleged third insulating film 404 is not “in” such an opening.

Rather, it is conductive pixel electrode 427 that is provided into such an opening. For at

least this reason, a prima facie case of obviousness cannot be maintained.

KOYAMA

FIG. 4E E conductive pixel electrode

 

 
3rd ins. film 404

2nd Ens. film 403

1st ins. fiIm 416

Moreover, in the claimed invention, the second insulating film is formed using an

organic insulating material with which the planarity is improved. However, when heating

or the like is performed, the organic insulating material releases hydrogen, moisture or

an organic component as a gas. Entry of such gas into a transistor could adversely

impact and change the electrical characteristics of the display device and the reliability

of the display device can be decreased. However, the claimed first insulating film and

the third insulating film cover the second insulating film. The first insulating film and the

third insulating film include inorganic insulating materials such as a silicon nitride film, a

silicon nitride oxide film, or the like. These can prevent entry of the gas into the first

transistor and suppress a change of electrical characteristics and decrease in the

reliability of the display device (e.g., see Applicant’s paragraphs [0156] to [0162]).

Thus, the stacking order of the organic insulating film and the inorganic insulating film is

critical and has a specific beneficial function.
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On the other hand, while the cited references may disclose a display device

including various organic and inorganic insulating films, they do not disclose the

stacking order or appreciate the criticality to such in obtaining a functionality that can

prevent entry of the gas from the second insulating film into the first transistor. As a

result, one of ordinary skill in the art would not have been predictably led to the claimed

invention. For this additional reason, a prima facie case of obviousness has not been

met. ‘

Because Koyama alone or in view of Kim and Yamazaki do not appear to teach

or suggest all the claim limitations, or appreciate advantages thereof, a prima facie case

of obviousness cannot be maintained with respect to independent claims 1 and 21.

Therefore, Applicant believes the rejections of claims 1 and 21 and claims dependent

therefrom are not proper. Accordingly, reconsideration and withdrawal of the rejections

under 35 U.S.C. § 103(a) are in order and respectfully requested.

Should the Examiner believe that anything further would be desirable to place

this application in better condition for allowance, the Examiner is invited to contact the

undersigned at the telephone number listed below.

The Commissioner is hereby authorized to charge fees under 37 C.F.R. §§ 1.16,

1.17, 1.20(a), 1.20(b), 120(0), and 1.20(d) (except the Issue Fee) which may be

required now or hereafter, or credit any overpayment to Deposit Account No. 50-2280.

Respectfully submitted,

3"
I”
W

Eric J. Robinson

Reg. No. 38,285

Robinson Intellectual Property Law Office, RC.

3975 Fair Ridge Drive
Suite 20 North

Fairfax, Virginia 22033

(571) 434—6789
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Sub-Total in
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Description Fee Code Quantity
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe 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 Receipt will establish the international filing date of

the application.
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Department Of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
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Robinson Intellectual Property Law Office, PC.
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Fairfax, VA 22033 PAPER NUMBER
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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.
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Application No. Applicant(s)

 13/939,323 HOSAKA ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)

RICHARD KIM 2871 its“ 
-- The MAILING DA TE 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 g MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR1. 136( a). In no event, however, may a reply be timely filed
after SIX () 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)IZI Responsive to communication(s) filed on 4/21/15.

El A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)|Z| This action is FINAL. 2b)|:l This action is non-final.

3)|:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)|:| 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 Exparte Quay/e, 1935 CD. 11, 453 O.G. 213.

 

 

Disposition of Claims*

5)IZI Claim(s) 1-9 and 21-38 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)|X| Claim(s) 27-32 37 and 38 is/are allowed.

7)|Z| Claim(s) 1 -9 21 -26 and 33-36is/are rejected.

8)|:I Claim(s)_ is/are objected to.() are subject to restriction and/or election requirement.

* If any)claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

 

 

 

participating intellectual property office for the corresponding application. For more information, please see

hit z/thvvvtlsnto. ovI’ atentS/init events/ hI/index.‘s orsend an inquiryto PPI-iieedback{®usgtc.00v.    

Application Papers

10)I:l The specification is objected to by the Examiner.

11)I:l The drawing(s) filed on is/are: a)I:I accepted or b)|:l 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).

Priority under 35 U.S.C. § 119

12)I:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)I:l All b)|:l Some” c)I:l None of the:

1.I:I Certified copies of the priority documents have been received.

2.|:l 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) E Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mai| Date.

2) E InformatIon DIsclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) I:I Other'

 
Paper No(s)/Mai| Date 4/21/15. 
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1. The present application is being examined under the pre—AIA first to invent provisions.

DETAILED ACTION

Claim Rejections - 35 USC § 103

2. The following is a quotation of pre—AIA 35 USC. 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.

3. Claims 1—5, 9, 21—24, 26 and 33—36 rejected under pre—AIA 35 USC. 103(a) as being

unpatentable over Koyama et al. (US 8,988,623 B2).

4. Re claims 1, 9, 21, 26, Koyama et al. discloses an electronic device (Figs. 4a—4e)

comprising a first transistor (420); a first insulating film (416) over the first transistor; a second

insulating film (403) over the first insulating film; a third insulating film (404) covering the

second insulating film; and a first electrode (427) over the third insulating film, the first electrode

being electrically connected to the first transistor (see Fig. 4D, ref. 427); a liquid crystal layer

(Fig. 10, ref. 650) over the first electrodes; and a driver circuit portion comprising: a second

transistor (410); the first insulating film (416) over the second transistor; and the second

insulating film (403) over the first insulating film, wherein the first insulating film comprises an

inorganic insulating material (col. 25, lines 29, 30), wherein an edge portion of the second

insulating film (403) overlaps with the third insulating film (404) (at the contact hole in Fig. 4e).

Koyama et al. does not disclose the device wherein the second insulating film comprises an
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organic insulating material, and wherein the third insulating film comprises an inorganic

insulating material.

5. It would have been obVious to one haVing ordinary skill in the art at the time the

invention was made to employ the deVice wherein the second insulating film comprises an

organic insulating material, wherein the third insulating film comprises an inorganic insulating

material. Alternating layers of inorganic and organic insulating material is well known in the art

to obtain excellent insulating properties. Additionally, the simple substitution of one known

element for another to obtain predictable results requires routine skill in the art (KSR).

6. Re claims 2 and 22, Koyama et al. does not disclose the deVice comprising a first

alignment film over the first electrode; a second alignment film over the liquid crystal layer; a

second electrode over the second alignment film; a fourth insulating film over the second

electrode; a colored film over the fourth insulating film; and a light blocking film over the fourth

insulating film.

7. It would have been obVious to one haVing ordinary skill in the art at the time the

invention was made to employ the deVice comprising a first alignment film over the first

electrode; a second alignment film over the liquid crystal layer; a second electrode over the

second alignment film; a fourth insulating film over the second electrode; a colored film over the

fourth insulating film; and a light blocking film over the fourth insulating film. Doing so is a

well—known structure in the art to form a color filter substrate in order to obtain a color display.

8. Re claims 3—5, 23 and 24, Koyama et al. does not disclose the deVice wherein the first

insulating film is any of a silicon oxide film, a silicon oxynitride film, and aluminum oxide film,

a hafnium oxide film, a gallium oxide film, and a GA—Zn—based metal oxide film; wherein the
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second insulating film is any of an acrylic—based resin, a polyimide—based resin, a

benzocyclobutene—based resin, a polyamide—based resin, and an epoxy—based resin; wherein the

third insulating film is any of a silicon nitride film, a silicon oxide film, and an aluminum oxide

film.

9. It would have been obVious to one haVing ordinary skill in the art at the time the

invention was made to employ the deVice wherein the first insulating film is any of a silicon

oxide film, a silicon oxynitride film, and aluminum oxide film, a hafnium oxide film, a gallium

oxide film, and a GA—Zn—based metal oxide film; wherein the second insulating film is any of an

acrylic—based resin, a polyimide—based resin, a benzocyclobutene—based resin, a polyamide—based

resin, and an epoxy—based resin; wherein the third insulating film is any of a silicon nitride film,

a silicon oxide film, and an aluminum oxide film. Employing the claimed materials as an

insulating layer is well known in the art due to their high insulating properties. Furthermore, it

has been held to be within the general skill of a worker in the art to select a known material on

the basis of its suitability for the intended use as a matter of obVious design choice. In re Leshin,

125 USPQ 416.

10. Re claims 33 and 35, Koyama et al. discloses the deVice wherein an edge portion of the

first insulating film (416) overlaps with the third insulating film (404) (at the contact hole in Fig.

4e).

11. Re claims 34 and 36, Koyama et al. discloses the deVice wherein the first transistor and

the second transistor each comprises a gate insulating film (402), a source electrode (415a), and a

drain electrode (415b), and wherein bottom surfaces of the source electrode and the drain

electrode are in contact with a top surface of the gate insulating film.
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12. Claims 6, 7 and 25 rejected under pre—AIA 35 U.S.C. 103(a) as being unpatentable over

Koyama et al. in view of Kim et al. (US 2012/0013817 A1).

13. Koyama et al. discloses the device previously recited, but does not disclose the device

wherein the first and the second transistors each comprise an oxide semiconductor layer, wherein

the oxide semiconductor layer comprises any of indium and zinc.

14. Kim et al. discloses a device wherein the transistor comprises an oxide semiconductor

layer comprising indium or zinc (paragraph 0107).

15. It would have been obvious to one having ordinary skill in the art at the time the

invention as made to employ the device wherein the transistor comprises an oxide semiconductor

layer comprising indium or zinc since one would be motivated by superior semiconductor

characteristics (paragraph 0107).

16. Claim 8 rejected under pre—AIA 35 U.S.C. 103(a) as being unpatentable over Koyama et

al. and Kim et al. in view of Yamazaki et al. (US 2011/0157252 A1).

17. Koyama et al. does not disclose the device wherein the oxide semiconductor layer has a

first oxide semiconductor layer and a second oxide semiconductor layer.

18. Yamazaki et al. discloses a device wherein the oxide semiconductor layer has a first

oxide semiconductor layer and a second oxide semiconductor layer (paragraph 0178).

19. It would have been obvious to one having ordinary skill in the art at the time the

invention was made to employ the device wherein the oxide semiconductor layer has a first

BLUEHOUSE EXHIBIT 1002

Page 56 of 337



BLUEHOUSE EXHIBIT 1002 
Page 57 of 337

Application/Control Number: 13/939,323 Page 6

Art Unit: 2871

oxide semiconductor layer and a second oxide semiconductor layer since one would be

motivated by obtaining an oxide semiconductor having a crystal region having a large thickness

(paragraph 0178).

Allowable Subject Matter

20. Claims 27—32, 37 and 38 allowed.

Response to Arguments

21. Applicant’s arguments with respect to the claims have been considered but are moot due

to new grounds of rejection.

Conclusion

22. Applicant's amendment necessitated the new ground(s) of rejection presented in this

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO

MONTHS of the mailing date of this final action and the advisory action is not mailed until after

the end of the THREE—MONTH shortened statutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
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however, Will the statutory period for reply expire later than SIX MONTHS from the date of this

final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to RICHARD KIM Whose telephone number is (571)272—2294. The

examiner can normally be reached on 9:00-6:30 M—F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Bumsuk Won can be reached on (571)272—2713. 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.

/RICHARD KIM/

Primary Examiner, Art Unit 2871
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Attorney Docket No. 0756-10194

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No. 2340

Group Art Unit: 2871

Examiner: Richard H. Kim

In re Patent Application of: )

Yasuharu HOSAKA et al. )

Serial No. 13/939,323 )

Filed: July 11, 2013 )

For: DISPLAY DEVICE AND )

ELECTRONIC DEVICE )

)

)

INCLUDING THE DISPLAY

DEVICE

AMENDMENT

Honorable Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

in response to the Official Action dated January 21, 2015, please consider the

following amendments and remarks in connection with the above—identified application.

Amendments to the Claims are reflected in the listing of claims, which begins

on page 2 of this paper.

Remarks begin on page 9 of this paper.
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— 2 — Application Serial No. 13/939,323

Attorney Docket No. 0756—10194

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

application:

Listing of Claims:

1. (Currently Amended) A display device comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over the first transistor;

a second insulating film over the first insulating film;

a third insulating film [[over]] covering the second insulating film; w

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor;

f“ I. E'I If' I l- I

' ; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor; M

the second insulating film over the first insulating fi|m[[; and]]

l f' l' f‘l l I . . f'l .

wherein the first insulating film comprises an inorganic insulating material,

wherein thesecond insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material, and

 
wherein an edge portion of the second insulating film overlaps with the third

insulating film.
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Attorney Docket No. 0756—10194

2. (Currently Amended) The display device according to claim 1 further

comprising:

l l' f'l l' . | | ;

a second electrode over the second—alignmentfilm first electrode;

a fourth insulating film over the second electrode;

a colored film over the fourth insulating film; and

a light—blocking film over the fourth insulating film.

3. (Original) The display device according to claim 1,

wherein the first insulating film is any of a silicon oxide film, a silicon oxynitride

film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film, and a Ga—Zn—

based metal oxide film.

4. (Original) The display device according to claim 1,

wherein the second insulating film is any of an acrylic—based resin, a polyimide—

based resin, a benzocyclobutene-based resin, 3 polyamide-based resin, and an epoxy-

based resin.

5. (Original) The display device according to claim 1,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.

6. (Original) The display device according to claim 1,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

7. (Original) The display device according to claim 6,

wherein the oxide semiconductor layer comprises any of indium and zinc.
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8. (Original) The display device according to claim 6,

wherein the oxide semiconductor layer has a first oxide semiconductor film and a

second oxide semiconductor film.

9. (Original) An electronic device comprising the display device according to

claim 1.

10.-20. (Canceled)

21. (Currently Amended) A display device comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over the first transistor;

3 second insulating film over the first insulating film;

a third insulating film [[over]] covering the second insulating film;

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor; w

E l' f'l l f' l l ; l

a liquid crystal layer over the first alrgnment—ftlm‘' electrode; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor; w

the second insulating film over the first insulating fivlm[[; and]]

l f' . f'l | I. I. f'l,

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material, and
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wherein an edge portion of the second insulating film overlaps with the third

insulating film. i

22. (Currently Amended) The display device according to claim 21, further

comprising:

a first alignment film over the first electrode;

a second alignment film over the liquid crystal layer;

a second electrode over the second alignment film;

a fourth insulating film over the second electrode;

a colored film over the fourth insulating film; and

a light-blocking film over the fourth insulating film.

23. (Previously Presented) The display device according to claim 21,

wherein the first insulating film is any of a silicon oxide film, a silicon oxynitride

film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film. and a Ga-Zn-

based metal oxide film.

24. (Previously Presented) The display device according to claim 21,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.

25. (Previously Presented) The display device according to claim 21,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.
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26. (Previously Presented) An electronic device comprising the display device

according to claim 21.

27. (Currently Amended) A display device comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over the first transistor;

a second insulating film over the first insulating film;

a third insulating film eveiLansl—in—eentaet—with covering the second

insulating film;

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor; fig

f' l' f'l l f' l | ; l

a liquid crystal layer over the first alignmentfilm'' electrode; and

a driver circuit portion comprising:

. a second transistor;

the first insulating film over the second transistor; _a_rld_

the second insulating film over the first insulating film; [[and]]

 

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material, [[and]]

 
wherein an edge portion of the second insulating film overlaps with the third

insulating film, and

wherein the third insulating film is not provided in the driver circuit portion.
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28. (Currently Amended) The display device according to claim 27, further

comprising:

a first alignment film over the first electrode;

a second alignment film over the liquid crystal layer;

a second electrode over the second alignment film;

a fourth insulating film over the second electrode;

a colored film over the fourth insulating film; and

a light—blocking film over the fourth insulating film.

29. (Previously Presented) The display device according to claim 27,

wherein the first insulating film is any of a silicon oxide film, a silicon oxynitride

film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film, and a Ga—Zn-

based metal oxide film.

30. (Previously Presented) The display device according to claim 27,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride‘

oxide film, and an aluminum oxide film.

31. (Previously Presented) The display device according to claim 27,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

32. (Previously Presented) An electronic device comprising the display device

according to claim 27.

33. (New) The display device according to claim 1,

wherein an edge portion of the first insulating film overlaps with the third

insulating film.
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34. (New) The display device according to claim 1,

wherein the first transistor and the second transistor each comprises a gate

insulating film, a source electrode, and a drain electrode, and

wherein bottom surfaces of the source electrode and the drain electrode are in

contact with a top surface of the gate insulating film.

35. (New) The display device according to claim 21,

wherein an edge portion of the first insulating film overlaps with the third

insulating film.

36. (New) The display device according to claim 21,

wherein the first transistor and the second transistor each comprises a gate

insulating film, a source electrode, and a drain electrode, and

wherein bottom surfaces of the source electrode and the drain electrode are in

contact with a top surface of the gate insulating film.

37. (New) The display device according to claim 27,

wherein an edge portion of the first insulating film overlaps with the third

insulating film.

38. (New) The display device according to claim 27,

wherein the first transistor and the second transistor each comprises a gate

insulating film, a source electrode, and a drain electrode, and

wherein bottom surfaces of the source electrode and the drain electrode are in

COntact with a top surface of the gate insulating film.
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REMARKS

The Official Action mailed January 21, 2015, has been received and its contents

carefully noted. This response is filed within three months of the mailing date of the

Official Action and therefore is believed to be timely without extension of time.

Accordingly, the Applicant respectfully submits that this response is being timely filed.

The Applicant notes with appreciation the consideration of the Information

Disclosure Statements filed on July 11, 2013; September 19, 2013; November 12, 2013

and December 2, 2014.

A further Information Disclosure Statement is submitted herewith and

consideration of this Information Disclosure Statement is respectfully reguested.

Claims 1-9 and 21—32 were pending in the present application prior to the above

amendment. Claims 1—2, 21-22 and 27-28 have been amended to better recite the

features of the present invention and new claims 33-38, which read on the elected

species, have been added to recite additional protection to which the Applicant is

entitled. Accordingly, claims 1—9 and 21-38 are now pending in the present application

and elected, of which claims 1, 21 and 27 are independent. For the reasons set forth in

detail below, all claims are believed to be in condition for allowance. Favorable

reconsideration is requested.

Paragraph 3 of the Official Action rejects claims 1-5, 9 and 21—32 as obvious

based on the combination of US. Patent No. 6,498,369 to Yamazaki and US.

Publication No. 2009/0046230 to Sakurai. Paragraph 15 of the Official Action rejects

claims 6—7 as obvious based on the combination of Yamazaki ‘369, Sakurai and US.

Publication No. 2012/0013817 to Kim. Paragraph 19 of the Official Action rejects claim

8 as obvious based on the combination of Sakurai and US. Publication No.

2011/0157252 to Yamazaki, The Applicant respectfully traverses the rejections

because a prima facie case of obviousness cannot be maintained against the

independent claims of the present application, as amended.
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As stated in MPEP §§ 2142—214404, to establish a prima facie case of

Obviousness, three basic criteria must be met. First, there must be some reason, either

in the references themselves or in the knowledge generally available to one of ordinary

skill in the art, to modify the reference or to combine reference teachings. Second,

there must be a reasonable expectation of success. Finally, the prior art reference (or

references when combined) must teach or suggest all the claim limitations.

Obviousness can only be established by combining or modifying the teachings of the

prior art to produce the claimed invention where there is some reason to do so found

either explicitly or implicitly in the references themselves or in the knowledge generally

available to one of ordinary skill in the art. “The test for an implicit showing is what the

combined teachings, knowledge of one of ordinary skill in the art, and the nature of the

problem to be solved as a whole would have suggested to those of ordinary skill in the

art.” In re Kotzab, 217 F.3d 1365, 1370, 55 USPQZd 1313, 1317 (Fed. Cir. 2000). _S_e_e

alfl In re Fine, 837 F.2d 1071, 5 USPQZd 1596 (Fed. Cir. 1988); In re Jones, 958 F.2d

347, 21 USPQ2d 1941 (Fed. Cir. 1992).

With respect to independent claims 1, 21 and 27, the prior art, either alone or in

combination, does not teach or suggest all the features of the independent claims, as

amended. Specifically, rejected independent claims 1, 21 and 27 are revised to add

that a third insulating film (an inorganic film) covers a second insulating film (an

inorganic film) and an edge portion of the second insulating film overlaps the third

insulating film. Independent claim 27 further adds that the third insulating film is not

provided in the driver circuit portion. These features are supported by at least

Applicant’s FIG. 2 (below) and FIG. 5 as well as paragraph [0235] of Applicant’s

publication where there are shown and described first-third insulating films 114, 118 and

120, respectively oriented as claimed.
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In the present invention, the second insulating film is formed using an organic

insulating material, with which planarity is improved. However, when heating or the like

is performed, the organic insulating material may release hydrogen, moisture, or an

organic component as a gas. Entry of such a gas into a transistor of the display device

may adversely change the electrical characteristics of a display device, and decrease

the reliability of the display device. However, covering the second insulating film with

the third insulating film including an inorganic insulating material (such as a silicon

nitride film, a silicon nitride oxide film, or the like) can prevent entry of such a gas into

the first transistor. This acts to suppress a change of electrical characteristics and any

adverse decrease in the reliability ofthe display device.

in rejecting the claims, the Official Action alleges that Yamazaki ‘369 discloses a

second insulating film and a third insulating film over the second insulating film.

However, Yamazaki does not necessarily teach or suggest that the third insulating film

covers the second insulating film, and fails to teach that entry of gas from the second

insulating film into the transistor should be reduced. The secondary references do not

appear to overcome the above deficiencies of Yamazaki ‘369.
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Because Yamazaki ‘369 and Sakurai do not teach or suggest all the claim

limitations, a prima facie case of obviousness cannot be maintained with respect to

independent claims 1, 21 and 27. The secondary references to Kim and Yamazaki ‘252

do not cure the deficiencies of Yamazaki ‘369 and Sakurai. Therefore, Applicant

believes the rejections of claims 1, 21 and 27 and claims dependent therefrom are not

proper. Accordingly, reconsideration and withdrawal ofthe rejections under 35 U.S.C. §

103(a) are in order and respectfully requested.

New claims 33-38 have been added to recite additional protection to which the

Applicant is entitled. The features of claims 33-38 are supported in the present

specification, for'example, by at least Applicant’s FIGS. 2 and 5. New claims 33, 35,

and 37 recite that an edge of a first insulating film and the third insulating film are

overlapped with each other. Thus, the second insulating film is surrounded by the first

insulating film and the third insulating film, which are inorganic insulating films that

suppress entry of hydrogen, moisture, or an organic component into the transistor.

Surrounding the second insulating film can prevent entry of gas into the transistor, and

suppress a change of electrical characteristics or a decrease in the reliability of the

display device. New claims 34, 36, and 38 recite that a first transistor and a second

transistor each comprises a gate insulating film, a source electrode, and a drain

electrode, and bottom surfaces of the source electrode and the drain electrode are in

contact with a top surface of the gate insulating film. These features do not appear to

be taught or suggested by Yamazaki ‘369 or the other cited references. For the

reasons stated above, the Applicant respectfully submits that new claims 33-38 are in

condition for allowance.

Should the Examiner believe that anything further would be desirable to place

this application in better condition for allowance, the Examiner is invited to contact the

undersigned at the telephone number listed below.
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The Commissioner is hereby authorized to charge fees under 37 C.F.R. §§ 1.16,

1.17, 1.20(a), 1.20(b), 120(0), and 1.20(d) (except the Issue Fee) which may be

required now or hereafter, or credit any overpayment to Deposit Account No. 50-2280.

Respectfully submitted,

g," ,,

Eric J. Robinson

Reg. No. 38,285

Robinson Intellectual Property Law Office, PC.

3975 Fair Ridge Drive
Suite 20 North,

Fairfax, Virginia 22033

(571) 434-6789
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No. 2340

Group Art Unit: 2871

Examiner: Richard H. Kim

In re Patent Application of: )

YasuharuHOSAKA et al. )

Serial No. 13/939,323 )

Filed: July 11, 2013 )

For: DISPLAY DEVICE AND )

ELECTRONIC DEVICE INCLUDING )

THE DISPLAY DEVICE )

)

INFORMATION DISCLOSURE STATEMENT

Honorable Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In accordance with the provisions of 37 C.F.R. § 1.56 and 37 C.F.R. §§ 1.97-1.99,

Applicant submits herewith a Form PTO—1449 listing information known to Applicant and

requests that this information be made of record in the above identified application. Copies

are submitted herewith in accordance with 37 C.F.R. § 1.98(a).

JP 2012-128159; KR 20120067288 and ON 102540603 are in the family of EP 2 466

365.

A payment in the amount of $180 is being submitted to comply with the provisions of

37 C.F.R. § 1.97.

The Commissioner is hereby authorized to charge fees under 37 C.F.R. §§ 1.16,

1.17, 1.20(a), 1.20(b), 1.20(c), and 1.20(d) (except the Issue Fee) which may be required

now or hereafter, or credit any overpayment to Deposit Account No. 50-2280.

Respectfully submitted,

Mu...

Eric J. Robinson

Reg. No. 38,285

Robinson Intellectual Property Law Office, PC.
3975 Fair Ridge Drive
Suite 20 North

Fairfax, Virginia 22033
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1.IZI Certified copies of the priority documents have been received.
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3.I:I 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.
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1. The present application is being examined under the pre—AIA first to invent provisions.

DETAILED ACTION

Claim Rejections - 35 USC § 103

2. The following is a quotation of pre—AIA 35 USC. 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.

3. Claims 1—5, 9, 21—32 rejected under pre—AIA 35 USC. 103(a) as being unpatentable

over Yamazaki et al. (US 6,498,369 B1) in view of Sakurai et al. (US 2009/0046230 A1).

4. Re claims 1, 9, 21, 26, 27 and 32, Yamazaki et al. discloses an electronic device

comprising: a pixel portion comprising: a first transistor (304); a first insulating film (14) over

the first transistor; a second insulating film (15) over the first insulating film; a third insulating

film (135) over and in contact with the second insulating film (in fig. 6, the end portion of the

insulating film 135 is in contact with the second insulating film 15); a first electrode (137) over

the third insulating film, the first electrode being electrically connected to the first transistor; a

first alignment film (601) over the first electrode; and a liquid crystal layer (605) over the first

alignment film; and a driver circuit portion comprising: a second transistor (302); the first

insulating film over the second transistor; the second insulating film over the first insulating film;

and the first alignment film over the second insulating film, wherein the first alignment film is

entirely in contact with the second insulating film in the driver portion (Fig. 6, ref. 601).

Yamazaki does not disclose the device wherein the first insulating film comprises an inorganic
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insulating material, wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material.

5. It would have been obvious to one having ordinary skill in the art at the time the

invention was made to employ the device wherein the first insulating film comprises an

inorganic insulating material, wherein the second insulating film comprises an organic insulating

material, wherein the third insulating film comprises an inorganic insulating material.

Alternating layers of inorganic and organic insulating material is well known in the art to obtain

excellent insulating properties.

6. Furthermore, in regard to the third insulating film, Sakurai et al. discloses employing an

inorganic insulating layer (paragraph 0013).

7. It would have been obvious to one having ordinary skill in the art at the time the

invention was made to employ the device wherein the third insulating film comprises an

inorganic insulating material since one would be motivated by superior capacitance properties

(paragraph 0013).

8. Re claims 2, 22 and 28, Yamazaki et al. does not disclose the device comprising a second

alignment film over the liquid crystal layer; a second electrode over the second electrode over

the second alignment film; a fourth insulating layer over the second electrode; a colored film

over the fourth insulating film; and a light blocking film over the fourth insulating film.

9. It would have been obvious to one having ordinary skill in the art at the time the

invention was made to employ the device comprising a second alignment film over the liquid

crystal layer; a second electrode over the second alignment film; a fourth insulating layer over

the second electrode; a colored film over the fourth insulating film; and a light blocking film
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over the fourth insulating film. Doing so is a well—known structure in the art to form a color

filter substrate in order to obtain a color display.

10. Re claims 3—5, 23—25, and 29—31, Yamazaki does not disclose the deVice wherein the first

insulating film is any of a silicon oxide film, a silicon oxynitride film, and aluminum oxide film,

a hafnium oxide film, a gallium oxide film, and a GA—Zn—based metal oxide film; wherein the

second insulating film is any of an acrylic—based resin, a polyimide—based resin, a

benzocyclobutene—based resin, a polyamide—based resin, and an epoxy—based resin; wherein the

third insulating film is any of a silicon nitride film, a silicon oxide film, and an aluminum oxide

film.

11. It would have been obVious to one haVing ordinary skill in the art at the time the

invention was made to employ the deVice wherein the first insulating film is any of a silicon

oxide film, a silicon oxynitride film, and aluminum oxide film, a hafnium oxide film, a gallium

oxide film, and a GA—Zn—based metal oxide film; wherein the second insulating film is any of an

acrylic—based resin, a polyimide—based resin, a benzocyclobutene—based resin, a polyamide—based

resin, and an epoxy—based resin; wherein the third insulating film is any of a silicon nitride film,

a silicon oxide film, and an aluminum oxide film. Employing the claimed materials as an

insulating layer is well known in the art due to their high insulating properties. Furthermore, it

has been held to be within the general skill of a worker in the art to select a known material on

the basis of its suitability for the intended use as a matter of obVious design choice. In re Leshin,

125 USPQ 416.
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15. Claims 6 and 7 rejected under pre—AIA 35 U.S.C. 103(a) as being unpatentable over

Yamazaki et al. and Sakurai et al. in view of Kim et al. (US 2012/0013817 A1).

16. Yamazaki et al. discloses the device previously recited, but does not disclose the device

wherein the first and the second transistor each comprise an oxide semiconductor layer, wherein

the oxide semiconductor layer comprises any of indium and zinc.

17. Kim et al. discloses a device wherein the transistor comprises an oxide semiconductor

layer comprising indium or zinc (paragraph 0107).

18. It would have been obvious to one having ordinary skill in the art at the time the

invention as made to employ the device wherein the transistor comprises an oxide semiconductor

layer comprising indium or zinc since one would be motivated by superior semiconductor

characteristics (paragraph 0107).

19. Claim 8 rejected under pre—AIA 35 U.S.C. 103(a) as being unpatentable over Yamazaki

et al. and Sakurai et al. in view of Yamazaki et al. (US 2011/0157252 A1).

20. Yamazaki et al. does not disclose the device wherein the oxide semiconductor layer has a

first oxide semiconductor layer and a second oxide semiconductor layer.

21. Yamazaki et al. (US 2011/0157252 A1) discloses a device wherein the oxide

semiconductor layer has a first oxide semiconductor layer and a second oxide semiconductor

layer (paragraph 0178).

22. It would have been obvious to one having ordinary skill in the art at the time the

invention was made to employ the device wherein the oxide semiconductor layer has a first

oxide semiconductor layer and a second oxide semiconductor layer since one would be
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motivated by obtaining an oxide semiconductor having a crystal region having a large thickness

(paragraph 0178).

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to RICHARD KIM Whose telephone number is (571)272—2294. The

examiner can normally be reached on 9:00—6:30 M—F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Bumsuk Won can be reached on (571)272—27 13. 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.

/RICHARD KIM/

Primary Examiner, Art Unit 2871
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ERWENTi44444444444 4444444444444444444. 44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 4444444444444444444444: 4444444444444444444444444. 4444444444444444444KKKKKKKKKKKKKKKKKKKKKKKKKKKK

i38 and (second adj oxide adj g2015/01/12i
isemiconductor adj film) i14:10 i

    

 
 

\ 444 4444 444444444444444444: 44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 4444444444444444444444: 444444444444444444444444: 4444444444444444444 44444444444444444444444444:

i("20090046230").PN. g201 5/01/12i
i g14:21
  

 
 

 
 
 
 

4.........\ .4................e 4444444444444444444444444444444444444444444444444444444444444444444444.4.44.44444444444444444 .....................................................................................................

i("7323356""6294274""7061014" iUS— i2015/01/12i
i2008/0296568"7282782""7297977" iPGPUB; i14 44 5
i"7462862""20080254569" iUSPAT;
i"20090073325""20050199959" iEPO; i

i"7049190""20070194379" iDEFNVENTi
i"20090134399""20060231882" i =
i"20060284171""20060284172"
i"20060292777""20070024187"

 
 
 
 
  
  
  
 

 
 
 
 
 

 
 

 
 

 

\ 444 4443 4444444444444444444 44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 4444444444444444444444: 444444444444444444444444: 444444444444444444Q 44444444444444444444444444:

i("20070052025" "20070090365" iUS i2015/01/12i
"20070172591" "20070187678" PGPUB; 14:46 ‘
"20070187760" "20070252928" USPAT;

"20070287296" "20080038882" EPO; i

"20080038929" "20080050595" DERWENTi
"20080073653" "20080083950" i

"20080106191" "20080128689"
"20080129195" "20080166834"

"20080182358" "20080224133"

 
 
 
 
  
  
  
  
 

 
 
 
 
 

 
 

 
 

 

 

us

PGPUB;

USPAT;

EPO; i

DERWENTi

 
 

 
 
 

i("20080258140""20080258141"
i"20080258143""20090114910"
i"7105868""7402506""7411209"
i"7453065""7453087""7468304"
i"20060197092""20080006877"

i"20060228974""20020132454"
i"20090152541""20070091793"
i"20010046027""20060035452"

 
 

 
   
  
 
 

 
 
 
 

g2015/01/12i
g14 48 =

\ 444 4443 4444444444444444444 44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 4444444444444444444444: 444444444444444444444444: 444444444444444444Q 44444444444444444444444444:

i("20060244107""7211825" iUE} g2015/01/12i
i"20050017302""5731856""5744864' iPGPUB; $14 49 5
i"20030218222""7674650""6563174" iUSPAT;
i"7385224""20070152217" iEPO; i
i"20090068773""7732819" iDEFNVENTi
i"20060043377""20090278122" i i

i"20090280600""20090152506"
i"20100092800""20100109002"

 

 
 
  
   
 

  
  
  
 

 

 
 
 
 
   

\ 444 4443 4444444444444444444 44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 4444444444444444444444: 444444444444444444444444: 444444444444444444Q 44444444444444444444444444:

("7796101 " "8059067").pn . iUS i2015/01/12i
i PGPUB; 14:51 i

USPAT;

EPO; i
DERWENTi4444 4444444444444444444~ 4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 4444444444444444444444444: 4444444444444444444444444~ 44444444444444444444444444444444444444444444444

i(349/149-152).CCLS. g2015/01/11i

g22:11 i
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(349/43).OCLS.

§( (G02F1/13454).CPC. and ((align$5

gorientat$5) adj3 (layer film)) )

("20010052950" "6115097"

"64983696115094").pn.

("20010052950" "6115097"

"64983696115094").pn. and orgainc

("20010052950" "6115097"

"64983696115094").pn. and organic

("20010052950" "6115097"
"64983696115094").pn.

§("6115094").PN.

(349/138).OCLS.

$811 and (peripheral driv$5)

$811 and ((peripheral driv$5) near5
§(align$5 orientation))

§("20030058376" | "20070242179" |
§"20090147188" | "6115097" | "6577372"j

§| "7333160" .I "8120742"). PN. OR \

 
PGPUB;

USPAT;
USOCR

us

PGPUB;
USPAT;

EPO;
‘ DERWENT

§22:12

§2015/01/11§
§22:12 3

§2015/01/11§
§22:12 a

§2015/01/11§
§22:16 5

§2015/01/11§
§23:26 3

§2015/01/11§
§23:26 a

§2015/01/11§
§23:26

§2015/01/11§
§23:29

§2015/01/11§
§23:30 a

E2015/01/12§
§00:50

§2015/01/12§
§00:50 3

§2015/01/12§
§00:56 3

§2015/01/12§
§01:00 5
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381531717 3(349/123).OCLS.

3815 and ((align$5 orientat$5) adj3 (lay
3ann) near5(penpher$5 dnv$5
non$5disp|ay)

30R 3OFF 32015/01/123
301 :28

 

32015/01/123
30129 3

 

("200610113536" "7791072"
"201010295041" "8237166"

3"20110133181" "8269218"
"20120319118").pn.

DERWENT

32015/01/123
302:48

 

3("20020056838""20030189401"
3"6727522""20060169973"
3"20060208977""20060238135"
3"7064346""20070108446"
3"20060170111""20070054507"

3"20070272922""20040127038"
3"20040038446""20060108636"
3"20060108529""20060110867"
3"20060113565""20060113539"

381931411443("20030189210""20030127651"
3 3 3"6861710""7033848""20090261337"

3"7671369""7492012""8008666"
3"20110204368""8115206"
3"20120061666""20120132919"

3"20120175625""8405092""8415669"
3"20130168670""20130221361"
 
382031411443("20030189210""20030127651"
3 3 3"6861710""7033848""20090261337"

3"7671369""7492012""8008666"
3"20110204368""8115206"
3"20120061666""20120132919"
3"20120175625""8405092""8415669"

3"20130168670""20130221361"
3"20080036705""20110198598"Y"pn"

\ ..........................................................................................................................

3("20030189210""20030127651"
3"6861710""7033848""20090261337"
3"7671369""7492012""8008666"
3"20110204368""8115206"
3"20120061666""20120132919"
3"20120175625""8405092""8415669"
3"20130168670""20130221361"

3("6,960,786""7,554,116""7,989,808"
"8,207,537" "8,471,259" "20110084272"

3"20120153292""20140022480")pn.

us

3PGPUB;
USPAT;

EPO;

3DEWNENT3

PGPUB;

USPAT;

EPO:
DERWENT

3R3PUB;
USPAT;

EPO;

3DEWNENT3

32015/01/123
30250 3

 

32015/01/123
302:52

 

8 32015/01/123
302:52

......................: .........................: ...................a ..........................:

s 32015/01/123
3 3 30252 3

\\\« \KKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK\KKKKKKKKKKKKKKKKKKKKKKJ KK\KKKKKKKKKKKKKKKKKKKKKK. KK\KKKKKKKKKKKKKKKKKKKKKK. \KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

3UE}
3R3PUB;

USPAT;

3ER3;

  32015/01/123
30254 3

 
 

3811 and S15

.................................................................................................................

3g02f.cpc. and (align$5 orientat$5) near
3(dnv$5 penpheralpenphery
3non$display)

 
ERWENT

32015/01/123
303:13 3

32015/01/123
303:21 3 
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EPO;
ERWENT

§03:22

§825 and (align$5 orientat$5) near5 iUSr §2015/01/12§
(driv$5 peripheral periphery PGPUB; §03;22
non$disp|ay) USPAT;

\x

x E .‘ PO 1
x\ 

$825 and ((align$5 orientat$5) adj3 (film iUSr §2015/01/12§
|ayer)) near5 (driv$5 peripheral PGPUB; §03:22

§periphery non$disp|ay) USPAT; 5

3 DERWENT

 
EAST Search History (I nterference)

<This search history is empty>
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INFORMATION DISCLOSURE 33323193333
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Art Unit ‘ 2871(Use as many sheets as necessa ) _
W E. 6|ch

0756-10194

U. S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or 2:?eiinfggs:23Ie:lr:sé;/lverv:ft
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US-2011/0204368 08-25—2011 TSUBUKU.M et al.

US-8115206 02-14-2012 SAKAKURAM et al.

03-2012/0061666 03-15-2012 |NOUE.S et al.

03-2012/0132919 05-31-2012 SAKAKURA.M et al.

03-2012/01756'25w 07-12-2012 YAMAZAKI.S
03-3405092 03-26-2013 INOUE.S et al.

US-8415669 04-09-2013 YAMAZAK|.S et al.

US-2013/0168670 07:04-2013 |NOUE.S et al.
03-2013/0221361 03-29-2013 YAMAZAK|.S et al.

US-2008/0036705 02-14-2009 |WASH|TA.T et al.

US-2011/0198598 08—18-2011 KIM.Y et al.

FOREIGN PATENT DOCUMENTS
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JP-2003-197367A 07-1 1-2003

wo-2o11/102203 03-25-2011 In!
wo-2007/01 1061 01-25-2007

WO-2012/035984 03-22-2012

JP-2003-302917A 10-24-2003

JP-2012-084864A 04-26-2012

    
  
 

  

  

Application Number

Filing Date

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 
 

  
 

  

 

 

 
 

 

 

 

     
Examiner Date

Signature ,lfiichard Kim/ Considered 
*EXAMINER: Initial 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. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor ’must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WlPO Standard ST,16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. 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 114. This collection is estimated to take 2 hours 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, US. Patent and Trademark Office, P.0. 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—PTO-9199 {1-800—786—9199) and select option 2.

ALL REFERENCES CONStOERED EXCEPT WHEREEWfifiWi-i /E.K./



BLUEHOUSE EXHIBIT 1002 
Page 111 of 337

Receipt date: “ii/132013 i393§323 ~ GAL): 287i

PTO/SBIOBA (07-06)
Approved for use through 03/31/2007. OMB 0651—0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE Application Number 13/939,323
Filing Date July 11, 2013

STATEMENT BY APPLICANT First Named Inventor Yasuharu HOSAKA et al.
Art Unit 2871

Examiner Name E. Glick

Attorney Docket Number 0756-10194

U. S. PATENT DOCUMENTS

iiiiiii'i‘si’emi
lnitia|s* No.‘ Number-Kind Code2 (ilknawn) MM—DD-YYYY Applicant of Cited Document Figures Appear

US-7796101 09-14—2010 |WASHITA.T et al.
US-8059067 11-15—2011 |WASHITA.T et al.
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FOREIGN PATENT DOCUMENTS
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Initials NO- Country Code3 -Number4 -Kind Code5 (if known) MM'DD‘YYYY Applicant 0f Clled Document Figures Appear
JP-201 1-192977A 09-29-2011

JP—2007-053355A 03-01-2007

JP—2007—250244A 09-27-2007

JP-2011-171300A 09-01-2011

TW-201230341 07-16-2012

JP-2012-160715A 08—23—201 2

Examiner ‘ .. , . ,
iRicharo Kim/
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U. S. PATENT DOCUMENTS ,

Examiner Cite Document Number Publication Date Name of Patentee or Eziiznfglgggzeggfsélxzea:
lnitials” No.‘ Number-Kind Codeutrknown) MM-DD-YYYY Applicant of Cited Document Figures Appear
 

 

  

 

 

 

 

 

 

  

 

 

  

 

 

  

 

 

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent DOCUmem Publication Date Name of Patentee or 32::anglgggze:l:zxz:fi. . , , . .
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KR-2012-0090779A 08-17-2012

TW—201238056 09-16-2012

TW-201214711 04-01-2012
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TW-1264822 M 10-21-2006

Examiner , _ ,
t/Richard Kim/

*EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
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www.usgto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST,16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

 

 

 

 

 

 
This collection of information is required by 37 CFR 1.97 and 1.98. 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 2 hours 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. US. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313—
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.I
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INFORMATION DISCLOSURE 13/939323
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STATEMENT BY APPLICANT Yasuhafll HOSAK: et at
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0756-10194

  | 
 

Application Number
  
 

Filing Date
  
 

First Named Inventor

Art Unit

Examiner Name

  

  
 

(Use as many sheets as necessary)

  
  

 

 
U. S. PATENT DOCUMENTS
 
 

|nitia|5* No.1 Numbemnd Codez (1mm) MM—DD—YYYY Applicant of Cited Document Figuresippear

FOREIGN PATENT DOCUMENTS

Exam” ‘3‘” F°re‘g"m”‘°°°””‘e”‘ P“*’"°a“°"°a‘e Namwfpa‘emmr Sii‘iin‘f‘éfilli’ei'lflileli’n’i T.. . ,, , . .

Initials No. Country Code’ -Number‘ -Kind Codes (if known) MM-DD-YYYY Applicant of Cited Document Figures Appear
1CN-001450665 0-22-2003

KR-2010-0061420A 06-07-2010

KR-2008-0035643A 04-23-2008

EP-1835540A 09-19-2007 IE.
KR-2007-0093830A 09-19-2007

CN-101038932 " 09-19-2007

Examiner , . . , Date :lRichard Kim! 01/12/2191,,

“EXAMINER: Initial 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. 1 Applicant‘s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.usgto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document, 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 
  

 

  
 
 

 

 
 

  

 

 

 

    

This collection of information is required by 37 CFR 1.97 and 1.98. 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 114. This collection is estimated to take 2 hours 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, US, Patent and Trademark Office, PO. Box 1450, Alexandria, VA 22313-
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents. F.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSiOEEED EXCEPT WHEREEWEEEEEEWH. /E.K./



BLUEHOUSE EXHIBIT 1002 
Page 114 of 337

Receipt date: “ii/132013 i393§323 ~ GAL): 287i

PTO/SBIOBA (07—05)
Approved for use through 03/31/2007, 0MB 0651-0031

US. 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 contains a valid OMB control number.

INFORMATION DISCLOSURE 13/939,323
July11.2o13

STATEMENT BY APPLICANT Yasuharu HOSAKA et at.

E. sick

0756-10194

U. S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or Eztgei:tn?;|:;2:elslr:sRe/Ez:fi. . , _ . .

inmaly No. Numbemind Codezorknawn) MM—DD-YYYY Applicant of cited Document Figures Appear

 
 

 

 

 

 

  
 

  

 
  

 
(Use as many sheets as necessary)
 
 

 

 

 

 

 

 

 

 
  

 

 

 

 

 

 

 

 

 

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or gzgznfgilsg‘ezfizxzea: Ts. . ,, 1 . .

Initials No. Country Code“ -Number‘ 4(in Codes (if known) MM-DD-YYYY Applicant of Cited Document Figures Appear

IIKR-2011-0094458A 08-24-2011I.-
Examiner .,.... V . Date M /

irttciiaid Kim/ (ya/12,2915

‘*EXAM|NER: Initial 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. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document. by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

  

 

 

 

 

 
This collection of information is required by 37' CFR 1.97 and 1.98. 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 2 hours 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 oftime you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, 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-PTO—9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSiQERED EXCEPT WHEREEWEEEfiWH. iRKJ



BLUEHOUSE EXHIBIT 1002 
Page 115 of 337

Receipt date: tt/iE/ZO‘IB t393§323 ~ GAL): 2871

PTO/SB/OSA (07-06)
Approved for use through 03/31/2007. OMB 0651 -0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control numberl

Substitute for form 1449IPTO Complete if Known

INFORMATIONDISCLOSURE 13/939323

  

  
 

 
   

 
 

  
  

  

    

  

 
 
  
   

July11.2o13
STATEMENT BY APPLICANT Yasuharu HOSAKA et at.

(Use as many sheets as necessary) 2871E. Guck
 
 0756-10194

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, page(s), volume~issue number(s),

publisher, city and/or country where published,

Examiner

INTERNATIONAL SEARCH REPORT (APPLICATION NO.PCT/JP2013/069456) DATED October 22, 2013.
 

WRITTEN OPINION (APPLICATION NO.PCT/JP2013/069456) DATED October 22, 2013.
 

 

 

 

 

 

 

 

 
 

Examiner .- . . Date I I
Signature tRiCt’iai‘d Kim/ Considered 01/12/2015

"EXAMINER: Initial 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.
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 197 and 1.98. 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 2 hours 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, 03 Patent
and Trademark Office, US. Department of Commerce, PO. 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.

  

It you need assistance in completing the form, call 1-800—PTO-9199 (1-800—786-9199) and select option 2.

ALL REFERENCES CONStQEEED EXCEPT WHEREEWEEEEEEWH. /E.K./



BLUEHOUSE EXHIBIT 1002 
Page 116 of 337

Receipt date: iZ/GE/ZOM i393§323 ~ GAL): 287i

PTO/S BIOSA (07-06)
Approved for use through 03/31/2007. OMB 0651-0031

US Patent and Trademark Office; US, DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE Jag/913193333
STATEMENT BY APPLICANT Yasuharu HOSAKA

2871

R. KIM

0756-10194

U. S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or RPZIQe‘I/Znsgl:;gze:lgfzx/:r:t. . k 1

ln't'a‘s NO- Number—Kind Codezmknowni MM-DD-YYYY Applicant of Cited Document Figures Appear
US-6,960,786 1101—2005 YAMAZAKI.S et al.

 
 
 

 

 

 
 

  

 

  

 
 

 
(Use as many sheets as necessary)
 
 

us—7,554,1 16 06-30-2009 YAMAZAKI.S eI ai.

[Is-7.989.800 ' ' L I ' ' MISS-022011 YAMAZAKI.S et al.
us-a,207.537 06-26-2012 YAMAZAKI.S et al.

use-171.259 06-25-2013 YAMAZAKl. s et al.

US-2011/0084272 0414—2011 MIYANAGA.A et al.

tie-20120153292 ’ ’7 ”"06-2112012 NAKAMURA.Tetal.
US-2014/002248O 01-23-2014 YOKOYAMAM etal.

 

 

 

 
  

 

 

  

 

 

 

  

 

 

  

  

 

FOREIGN PATENT DOCUMENTS

Examiner Cite ForEiQ" Patent Document Publication Date Name of Patentee or Pages. CcFi’lumns. “85' Where
Initials' No ‘ MM-DDYYYY Applicant of Cited Document Relevant assages or Relevant' Country Code3 -Number ~Kind Code5 (if known) Figures Appear

06-30-2005 

  

  

 

 

 
  Examiner .. . Date I I,

1112mm 0112/2015

“EXAMINER: Initial 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. 1 Applicant‘s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.uspto.govor MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WiPO Standard ST.3). 4 For Japanese patent documents, the indication of the
year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document under
WiPO Standard ST.16 if possible. 6 Applicant is to place a check mark here it English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 138. 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 2 hours 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, US. Patent and Trademark Office, PO. 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.

Ifyou need assistance in completing the form, call 1-800—PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONStQERED EXCEPT WHEREEWE’EEfiWH. I’RKJ



BLUEHOUSE EXHIBIT 1002 
Page 117 of 337

Receipt date: GQ/iQ/ZOIB “ A ; I . A 13Q3Q323 ~ GAL): 287i

PTO/SB/OBA (07—06)
Approved for use through 03/31/2007. OMB 0651-0031

U 3 Patent and Trademark Office U. S. DEPARTMENT OF COMMERCE

Under thePaperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number

Sum” ‘°’ ‘°”“ ”49“" _

INFORMATION DISCLOSURE - 137,939,323
My 1‘1 2013

STATEMENT BY APPLICANT- ’ Yasuham H‘QSAKA et a1,

  
 

 

 

  

  
 

 
 
 
 

 
 

 (Use as many sheets as necessary)
 

 
. E. suck '

.-_-___ 0756-10194

Us PATENT DOCUMENTS

' iiiiiiiiiiii‘mi
‘ Initials" . Number-Kind codezmknwn) MM-DDYYYY Applicant of Cited Document Figures Appear

us-2002/0056636 05-16-2002 O.GAWA K

Us-2003/0169401 10-09-2006 KlDO.J et al.

us-6727522 ””04-27-2004 KAWASAKIMetaI

us-2006/0169973 T 08-03-2006 ISATetaI

us-2006/02069’77 06-21-2006 KIMURA.H

us-2006/0236165 10-26-2006 ' ”KIMURAH

” US-7064346 062015006 KAWASAKI. M et al.

US-2007/0108446 66617-2007 AKIMOTO.K
us-2006/0170111 " ' 4 06-03-2006 ISA.T et aI.

us-2007/005460‘7' 03—08-2007 KAJI N et al

Lie-200770572922 11-29-2607”" KlM.C et al.

  

 

  

  

 

 

 

  

  

  

US-2004/0127038 07-01-2004 CARCIALPetalfW "
us-2004/0036446m 7 . . 02-26-2004 TAKEDAKet al.
us2006/0106636 . 05-25-2006 SANOM et al.
US-2006/0108529 (35—25—2006 SAITO. K et al.

  

  

 
  

US-2006/0110667 :LWUDA25—2006 YABUTA H etaII”" "
U8-2006/0113565 . 06-01-2006 ABE K et aI

 

  

US—2006/0113539 06—01-2006 SAN6M et al.

_-us2006/0113546 . . 06-01-2006 DNE.Tetl. _7 y ..

"_I=OREIGN PATENT DOCUMENTS.. , . 1 ,

‘ lnItIals No. Country Code” —4Number -Kind 00065 (If known) MM—00YYW Applicant of Cited Document Figures Appear
JP-2000- 150900A 05-30-2000

JP-60-196661A I 10081985 "

JP5004-103957A 04022005 . I '

' JP—11-505377 0516516E

~ JP-08-264794A ’ 10-11-1996

. JP-2000-044236A " 02-15-2000

- ,IFiiciiard Kim, 01/12/2015
‘EXAMINER: initial 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. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
wwwtusgtogov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WlPO Standard STE). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

  

  

 

  

 
This collection of information is required by 37 CFR 1.97 and 1.95. The information is required to obtain or retain a benefit by the public which is to tile (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 2 hours 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, US. Patent and Trademark Office, PO. 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~PTO-919,9 (1-800-786—9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHEREEWEEEfiWH. I’EIKJ



BLUEHOUSE EXHIBIT 1002 
Page 118 of 337

Receipt date: 09/1Q/2013 i393§323 ~ GAL}: 2871

PTO/SB/OBA (O706)
Approved for use through 03/51/2007. OMB 0651 —0031

U 8. Patent and Trademark Office; US DEPARTMENT OF COMMERCE
Under the Paperwork ReductIon Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number.
Substitute for form 1449/PTO Complete If KNOW"

INFORMATION DISCLOSURE

STATEMENT BY APPL'CANT_W
E Giok

, 09755-1014 .. .

U. S. PATENT DOCUMENTS

Examinér Cite Document Number Publication Date Name of Patentee or RP:iiznfglzgnsgséléirgfééfitifi
. initials“ No.‘ NumberKind Codezmmw") MMDDYYW Applicant 0f CIted Document Figuresippear

US—7323356 01—29—2008 HOSONOH et at.

US-6294274 09252001 KAWAZOEH et at.

us-7051014 " 06—13—2006 HOSONOH etal.

’ US-zoos/02955585” 12-04-2008 RYUM etal.

US-7282782 10-16-2007 HOFFMANR
us-7297977 11-20-2007 HOFFMANR .

US»7462862 12-09-2008 HOFFMANR et al.

us-2008/0254559 10-16-2008 HOFFMANRetal.

V US-2009/OO73325 T 03-19-2009 KUWABARA. H at al.
’US-2005/0199959 09-15-2005 CHIANG. H et al

US—7049190 05-23-2005 TAKEDA.K et al

US-2007/0194'379 1 1 1 1 ""08-23-2007 HOSONOH etaI.
US-2009/0134899 05-28-2009 SAKAKU RA.l\/t111et111a1l1.11
USI-2006/0231882 1 10-1 912006 KIM. l at al.
US—2006/02841 71 12-21-2005 LEVY.i561 ail"

US—2006/0284172 11 1111112--21 2005 lSHll.H

us-2-008/02191213711 12-28—2005 DUNBART
" US-2007/0024187 02-01-2007 SH|N1Hetal

us-2o7o9/0451 1 11 1 03-01-2007 1 SAlTO K

  
 
 

 

  
  

  

 
 

 
 

 
(Use as many sheets as necessaryt
 

  

  

 

 

  

  

  

 

 

  

 
  

 

  

  

  

 

  

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or ‘ :::::n?:|:;2:e:':zxz:i. . ,, 01,
lnIlIals Country Coda’ Number“ -Kind Code5 (if known) MM-DD-YYYY Applicant of Cited Document , Figures Appear

JP—2002-289859A 10-04-2002

JP-O5-251705A 09-28-1993

JP-2002-O76356A 03-15-2002"

JP—2004-273732A ’ 0930-2004

JP-2004-273514A 09-80-2004

WO-2004/1T1T4561” ’ ” T 12-29-2004

/’RIchaI‘d Kim/ 01/12/2015

*EXAMiNER: initial 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. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.usgto.gov or MPEP 901,04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard STE). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WlPO Standard ST.16 if possible. 6 Applicant is to place a check mark here it English language Translation is attached.

  

  

  

  

 

 
This collection of information is required by 37 CFR 1.97 and 1.98. 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 2 hours 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, US. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313—
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria. VA 22313-1450.

If you need assistance in completing the form, call 1—800—PTO-9199 (7-800-786-9199) and select option 2.

ALL REFERENCES CONSiDERED EXCEPT WHEREENE’EEfiWH. /E.K./



BLUEHOUSE EXHIBIT 1002 
Page 119 of 337

Receipt date: 09/19/2013

  

  

 

PTO/SB/OBA (07-06)
Approved for use through 03/31/2007, OMB 0651—0031

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

Under the Paperwork Reduction Act of 1995, nopersons are required to respond to a collection of information unless it contains a valid OMB control number

Substitute for form 1449/PTO Complete if Known

lNFORMATlON DISCLOSURE . 11391319333
STATEMENT BY APPL'CANT

» E Grok

0756-10194

u. s. PATENTDOCUMENTS '

Examiner Cite Document Number Publication Date Name of Patentee or gziiznfgggsgzeztsézxgifi
initials ND- Number-Kind Code2 (”WW") MM‘DD‘YYW Applicant 0f Cited Document Figures Appear

US—2007/0052025 03—08-2007 YABUTA.H

US--2007/0090365_ , V ‘ 04-26-2007 HAYASHIR et 31;... “m
US—2007/01 72591 07-26—2007 SEO.0 et aI

 

 

 
 
 

 
 
 

  

 

 
  

 
 

 
 

(Use as many sheets as necessary)

 
  

 

 

S-2007/0187678 08-16—2007 HIRAO.T et al.
US—2007/0187760 08-16~2007 FU RUTA. M et al.

US-2007/O252928 11 -01-2007 ITO.M et al.

US—2007/0287296 I I 1213-2007 CHANG. C

US—2008/0038882 . 02- 14-2008 TAKECHI K et al
US—2008/0038929 . 02-14-2008 CHANG.C

 

   

  

  

   

US—2008/0050595 02—28-2008

. US—2008/0073653 03-27—2003” IWASAKI.T
US-2008/0083950 04-10-2008 PANA et al.

 

US-2008/0106191 05-08-2008 KAWASE.T

US-2008/O128689 ‘ 06—05-2008 LEE.J et al.

"""""""""" 06-05-2008 lSHlfAKlM et al.

““““““ KlM.Y et al.

’ US—2008/O182358 07013008 coonRY-CORVANT’IS‘EiaI.

US-2008/0224133 '" 09—18-2008 PARKJ et al. ”””””””

US-2008/0258139 .. ‘ p 023—2008 ITO. M et al.

 
  

 

 

I FOREIGN PATENT DOCUMENTS

i Examiner Cite POI-8'9“ Patent Document Publication Date Name of Patentee or Relet:3122:2522::rLEZT:v¥?::Zui—es
tnItIals* No.‘ Country C0093 Number“ Kind Code5 (If known) MM- DD-WYY Applicant oi Cited Document Appear

JP—2003—086000A 03-20-2008

0527063-086808A 03—202003

JP—63-210022A "0815131988

JP—63-210023A "08-81-1988

, JP-63-210024A ” " " 08-31—1988
. JP-83-215519AW ' , 09—08-1988

- I'RIchard KImI - 01/12/2010

 

 

 

  

    
”EXAMINER: Initial 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. 1 Applicant‘s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.usgto.gov or
MPEP 901.04. 3 Enter Office that issued the document. by the two-letter code (WIPO Standard STE). 4 For Japanese patent documents, the indication of the year ofthe reign of the
Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if
possible. 6 Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. 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 UlS.C. 122 and 37 CFR 1.14, This collection is estimated to take 2 hours 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 oftime 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, PO. 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-PTO-9199 (1-800—786-9199) and select option 2.

ALL EEEEEENCES CONSiBERED EXCEPT WHEREEWE’EEEEEWH.

13030323 ~ GAL): 2871

$1.11.!



BLUEHOUSE EXHIBIT 1002 
Page 120 of 337

Receipt date: 09/19/2013 t3939323 ~ GAL): 287i

PTO/SB/OSA (07—06)
Approved for use through 03/31/2007. OMB 0651-0031

U. 8. Patent and Trademark Office; U. 3. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
S””s"‘”‘e mm“ ”49’?“

INFORMATION DISCLOSURE . 13/939,323
July 11,2013

STATEMENT BY APPLICANT Yasuharu HOSAKA et al.
. 2871(Use as many sheets as necessary)

E. suck

———_— 0756-10194 .
M ' ' 7' H ' ' U. s PATENTDOCUMENTS ,.. ' ' 7" W

initials“ MM—00-YYYY Applicant of Cited Document Figures Appear
us2008/0258140 10232008 LEE E et al.

US—2008/0258141 10232008 PARkJeIéi.

US—2008/0258143 M ,, 1 0—23-2008 KIM. S et al.

US-2009/01149‘10WMM2 05-07-2009 CHANG.C
09—12-2008 NAUSE.J et al.

Us7402506 07-22-2008 LEW. D et al

us-7411209 08-12-2008M ENDOA et al.

US-7453065 11—182008 SAITO.K et aI.
US—7453087 11-18—2008 IWASAKI.T

us7468304 . ’ , 12-23-2008 KAJ|.N et all.us-2003/0197092 09-07-2006

LNUS2008/0006877 O1—10-2008WM
US-2006/0228974 10—12-2006 THELSSS et aI.

US-2002/0132454 09-19-2002 OHTSUS et al.

US—2009/0152541 . , W 06—18—2009 MAEKAWA. S et'aI-WW 1
US~2006/0091793W 05—04-2006 BAU DE Petalm
US—2001/0046027 11—2922001 TAI. Y et aI.

US-200370035452 02162006 " GARCIAP et al.

  

  
  
 

 
 

 

 

 

 
   

 

 
   

 

 

 

 

  

  

  

 

  

 
 

 
  

  

  

 

 

 
  

 

USS-7501293 , ‘ O3 10-2009 ‘ ITO.YetaI.

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or :zlgeizn?g:¥:ge:':;§$::
initials" No. Country Code3 Number —Kind Codes (if known) MM-DD—YYYY Applicant of Cited Document Figures Appear

JP-63-239117A 10-05-1988 M

JP-63265818A " 11 0-2-1988
WEAQTA V 1227..2006 7 V

VEP-2226847A Q909-2010 '7 MW" "

Examiner ' Date 1")”, 5 ' " "

*EXAMINER: initial 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, 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04, 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

  

  

 

  

   

This coiiection of information Is required by 37 CFR 1.97 and 1.98. 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 2 hours 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. US. Patent and Trademark Office, PO. Box 1450, Alexandria, VA 22313-
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1459, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1—800~PTO~9199 (1-800-786-9799) and se/ect option 2.

ALL REFERENCES CONSIQERED EXCEPT WHERQWWfifiWH. /R.K./



BLUEHOUSE EXHIBIT 1002 
Page 121 of 337

Receipt data: 09/iQ/2013 i393§323 ~ GAL): 287i

PTO/SB/OBA (07-06)
Approved for use through 03/31/2007. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
Substitute forform 1449/PTO I ' 2 Complete if Known- ‘ I '

lNFORMATlON DISCLOSURE APP“°a“°“ Numb” E.Filing Date July 11, 2013 .
_
—

STATEMENT BY APPLICANT —
— '
_
—

 
 

 

 
  

 
 
 
 

Art Unit ' 2871

Examiner Name V E. GliCk

‘ . ‘ 0756-10194 .

 
(Use as many sheets as necessary)

-- i» 1 Relevant assages or elevant
- '“ll'a's No. Number-Kind Codeza'km") MM'DD'WYY AP thUTeSAPPeat

US—2006/0244107 11-02-2006

US-721 1825 05-0120sz
US-2005/0017302 01—27-2005

US—5731856 .. ,, 03-24-1998 KlM.Detal.
US-5744864 04-28-1998 ClLLESSEN.J etal.m
US-2003/0218222 11-27—2003 WAGER.J et al.

US—7674650 03-09—201 0 AKIMOTOK et al.

US-6563174 . 05—13—2003 KAWASAKIM et al. W .
US-7385224 06-10-2008 lSHll.H at al.”,

08-2007/0152‘2’1?” ’ 07-05-2007 LAicetai.

  

  

 

  

  
  

 

  
  

US-2009/6t368773 03-12-2009 'LAI.C"‘et al.
US—7732819 AKIMOTOK et al.

US-2006/0043377 ,. "03-02-2006 HOFFMANR etal.
US-2009/0278122 11-12-2009 HOSONOHfietaI.

US-2009/0280600 11—12-2009 HOSONO;H "et al.
US-2009/0152506 06-18—2009 UMEoAfK'EtaI.

04—15-2010 ITAGAK|.N et at.

Ué-2010/0109002 05-00-2010 lTAGAKl.N et al.

US—2010/0065844 , 03-18-2610 . TOKUNAGAK

 

 

 

  

   

 

  

 
Examiner
lnitials‘

 

 

 

 

 

 
  

 FOREIGN PATENT DOCUMENTS

Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines, Where 5 .
- MM-DD-YYYY A licant of Cited Document Re’evant Passages °r Re'evan‘ TCountry Code3 Number“ -Kmd Code5 (if known) pp Figures Appear  
 

 

 
 

 

  

  

  

   
 Examiner . . 7.. . ., ,, . Date I, .,

i’Ricnaro Kim/ 011122019

*EXAMINER: Initial 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. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.usgto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WlPO Standard STE). 4 For Japanese patent documents, the indication of
the year of the reign ofthe Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard STAE if possible. 6 Applicant is to piece a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. 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 87 CFR 114. This collection is estimated to take 2 hours 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, US. Patent and Trademark Office, 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-PTO-9199 (1-800—786-9199) and select option 2.

ALL REFERENCES CONSiQEREE EXCEPT WHEREEWE’EEEEEWH. /R.K./



BLUEHOUSE EXHIBIT 1002 
Page 122 of 337

Receipt date: 09/iQ/2013 1393Q323 ~ GAL): 2871

PTO/SB/OBA (07-06)
Approved for use through 03/31/2007. OMB 08510031

US Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no pserons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449mm V Complete if Known

INFORMATION DISCLOSURE App'mfic’” Number ”(939323

 

 
 

   

  

 
 

  

 
  

  

  
  

 

  
 
   
  

 

 

 
  
  

  

  
  
  

 

  
 

  
   
 

 

July 11.2012»
STATEMENT BY APPLICANT , Yasuharu HOSAKA et at. . ,

2871», .
(Use as many sheets as necessary) .

E. sick

—-—-_ ,, , . 056-40194 - ,   

   

 
 
 

 NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial. symposium, catalog, etc), date, page(s), volume-issue number(s),

publisher, city and/or country where published.

 
 

Examiner
Initials*

 FORTUNATOE et al., "WIDE—BANDGAP HIGH—MOBILITY ZNO THIN‘FILM TRANSISTORS PRODUCED AT

ROOM TEMPERATURE", APPL. PHYS. LETT. (APPLIED PHYSICS LETTERS) . September 27, 2004, Vol. 85,
No. 13, pp. 2541-2543. '

DEMBOH et al., "RFCPUS ON GLASS AND PLASTIC SUBSTRATES FABRICATED BY TFT TRANSFER
TECHNOLOGY,". IEDM 05: TECHNICAL DIGEST OF INTERNATIONAL ELECTRON DEVICES MEETING,

December 5, 2005. pp. 1067-1069.  

|KEDA.T et al., "FULL-FUNCTIONAL SYSTEM LIQUID CRYSTAL DISPLAY USING CG—SILICON
TECHNOLOGY,", SID DIGEST '04 : SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS.

2004, Vol. 35, pp. B60v863.
 

 

NOMURA.K et al., "ROOM-TEMPERATURE FABRICATION OF TRANSPARENT FLEXIBLE THIN-FILM
TRANSISTORS USING AMORPHOUS OXIDE SEMICONDUCTORS", NATURE, November 25, 2004, Vol. 432,

pp. 488—492. ‘

 

  

PARK.J et al., "IMPROVEMENTS IN THE DEVICE CHARACTERISTICS OF AMORPHOUS INDIUM GALLIUM
ZINC OXIDE THINoFlLM TRANSISTORS BY Ar PLASMA TREATMENT,". APPL. PHYS. LETT. (APPLIED

PHYSICS LETTERS) , June 26, 2007, Vol. 90, No. 26, pp. 262106—1-262106—3.

TAKAHASHIM et al., "THEORETICAL ANALYSIS OF IGZO TRANSPARENT AMORPHOUS OXIDE
SEMICONDUCTOR", IDW '08 : PROCEEDINGS OF THE 15TH INTERNATIONAL DISPLAY WORKSHOPS.

December 3, 2008. PP. 1637—1640.

  

  

HAYASH|.R et al., "42.1: INVITED PAPER: IMPROVED AMORPHOUS In-Ga-Zn-O TFTS,", SID DIGEST '08:
SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS, May 20, 2008. Vol. 39, pp. 621-624.

  

 

PRINSM et al., "A FERROELECTRIC TRANSPARENT THIN—FILM TRANSISTOR", APPL. PHYS.
LETT. (APPLIED PHYSICS LETTERS) , June 17, 1996, Vol. 68, Nb. 25, pp. 3650-3652.

 
 

  
  

 

NAKAMURAM et al., "The phase relations in the In203-Ga22nO4-ZnO system at 1350°C,", JOURNAL OF
SOLID STATE CHEMISTRY, August 1, 1991, Vol. 93, No. 2, pp. 298-315.

  

 

  

KIMIZUKAN et al., "Syntheses and Single-Crystal Data of Homologous Compounds, |n203(ZnO)m (m = 3, 4, and
5), InGaO3<ZnO)3, and GaZO3(ZnO)m (m = 7, 8, 9, and 16) in the In203-ZnGa204—Zn0 System,", JOURNAL OF Eng.

SOLID STATE CHEMISTRY, April 1, 1995, Vol. 116, No. 1, pp. 170-178.

 Examiner I i 1,, - I .. H , I I Date I 4 4 ,
Signature IRICIIEIICI Kim/ 01/:2/20 :5

*EXAMINER: initial 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.
1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98, 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 ls governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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 oftime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information OfficenUS. Patent
and Trademark Office. us. Department of Commerce, PO. 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—PTO—9199 {1-800—786~9199) and select option 2.

ALL REFERENCES CONSiDEEED EXCEPT WHEREEWE’EEfiWi-i /R.K.
--.



BLUEHOUSE EXHIBIT 1002 
Page 123 of 337

Receipt date: 09/10/2013 13930323 ~ GAD: 2871

PTO/SEI/OBA (07—06)
Approved for use through 03/31/2007. OMB 0651-0031

US. Patent and Trademark Office; US, DEPARTMENT OF COMMERCE

Under the Paerwork Redution Act of 1995, no pesrnsare reqruled 0 respond to a collection of information unless It contains a valid OMB control number.
Substitute for form 1449IPTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

  
 
 
 

 

 
 
 

Complete if Known ‘
13/939,323

July 1 1, 2013
Yasuharu HOSAKA et al.

 

 
 
 

 
Filing Date
First Named Inventor

Art Unit

  
 

 
  

  

  
(Use as many sheets as necessary) _Examiner Name E. Glick .

7056-10194 . ‘

 
  

" NON PATENT LRITERATUE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),

publisher, city and/or country where published. '

, Examiner
’ |nitials*

NOMURA.K et al., "THIN-FILM TRANSISTOR FABRICATED IN SINGLE-CRYSTALLINE TRANSPARENT
OXIDE SEMICONDUCTOR,", SCIENCE, May 23. 2003, Vol. 300, N0. 5623, pp. 1269—1272.

MASUDAS et al., “Transparent thin film transistors using ZnO as an active channel layer and their electrical
properties", J. APPL. PHYS. (JOURNAL OF APPLIED PHYSICS) , February 1, 2003, Vol. 93, No. 3, pp. 1624—1630.

 

 

ASAKUMAN et aI., "CRYSTALLIZATION AND REDUCTION OF SOL—GEL~DERIVED ZINC OXIDE FILMS BY
IRRADIATION WITH ULTRAVIOLET LAMP,“, JOURNAL OF SOL-GEL SCIENCE AND TECHNOLOGY, 2003,

Vol.26,pP-181—184.

OSADA.T et aI., "15.2: Development of Driver-Integrated Panel using Amorphous ln-Ga—Zn-Oxide TFT,", SID
DIGEST ‘09 : SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS, May 31, 2009, pp. 184—

187. ,

NOMURA.K et al., "Carrier transport in transparent oxide semiconductorwith intrinsic structural randomness
probed using single—crystalline lnGa03(ZnO)5 films,", APPL. PHYS. LETT. (APPLIED PHYSICS LETTERS) ,

September 13, 2004, Vol. 85, No. 11, pp. 1993—1995. 

L|.C et al., "Modulated Structures of Homologous Compounds InM03(ZnO)m (M=ln,Ga; m=|nteger) Described by
Four-Dimensional Superspace Group,", JOURNAL OF SOLID STATE CHEMISTRY, 1998, Vol. 139, pp. 347-355.

SON.K et aI., "42.4L: LATE-NEWS PAPER: 4 INCH QVGA AMOLED DRIVEN BY THE THRESHOLD VOLTAGE
CONTROLLED AMORPHOUS GIZO (GaZOB-InZOS-ZnO) TFT,", SID DIGEST '08 2 SID INTERNATIONAL

SYMPOSIUM DIGEST OF TECHNICAL PAPERS, May 20, 2008, Vol. 39, pp. 633—636.

 

LEE.J et aI., "WORLD'S LARGEST (15—INCH) XGA AMLCD PANEL USING IGZO OXIDE TFT,", SID DIGEST '08
2 SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS, May 20, 2008, Vol. 39, pp. 625-628.

NOWATAR|.H et aI., "60.2: INTERMEDIATE CONNECTOR WITH SUPPRESSED VOLTAGE LOSS FOR
WHITE TANDEM OLEDS,", SID DIGEST '09 : SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL

PAPERS, May 31, 2009, Vol. 40, pp. 899-902.
 

KANNO.H et al., "WHITE STACKED ELECTROPHOSPHORECENT ORGANIC LIGHT-EMITTING DEVICES
EMPLOYING M003 AS A CHARGE-GENERATION LAYER,", ADV. MATER. (ADVANCED MATERIALS), 2006,

Vol. 18, No.3, pp. 339—342.

 
Examiner . , . . . . . Date i1 .
- I’Richai‘d 1001/ 01/12/2015

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 6309. Drew line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant.
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation Is attached.
This collection of information is required by 37 CFR 197 and 1.98. 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 USC. 122 and 37 CFR 114. This collection is estimated to take 2 hours 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, US. Patent
and Trademark Office, US. Department of Commerce, PO. 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—PTO—9199 (1-800—786-9199) and select option 2.

ALL REFERENCES CONSTDERED EXCEPT WHEREEWE’EEfiWH. /R.K./



BLUEHOUSE EXHIBIT 1002 
Page 124 of 337

Receipt date: SONS/2013 i393§323 ~ GAU: 287i

PTO/SB/OBA (07—06)
Approved for use through 03/31/2007. OMB 0651-0031

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 contains a valid OMB control number
Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE 13/939323
  

 
  

 
  

  

 
 
 

 

 
 

 

 
 
 

  
  

 
 
  

July 11. 2m

STATEMENT BY APPLICANT Yasuharu HQSAKA et gr,
2871

(Use as many sheets as necessary)
E. sick 
 -1--—_ , 0756-10194

NON PATENT LITERATURE DOCUMENTS
include name of the author (in CAPITAL LETTERS) title of the article (when appropriate) title of the item

(book magazine, journal. serial, symposium catalog, etc) date page(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner
Initials"

TSUDA.K et al., “Ultra Low Power Consumption Technologies for Mobile TFT-LCDs ,”, IDW '02 : PROCEEDINGS
OF THE 9TH INTERNATIONAL DISPLAY WORKSHOPS, December 4, 2002, pp. 295-298.
 

Van de WaIIeC, "Hydrogen as a Cause of Doping in Zinc Oxide,", PHYS. REV. LETT. (PHYSICAL REVIEW
LETTERS), July 31. 2000, Vol. 85, No. 5, pp. 1012-1015. 

FUNG.T et al., "2-D Numerical Simulation of High Performance Amorphous In—Ga—Zn—O TFTs for Flat Panel
Displays", AM—FPD '08 DIGEST OF TECHNICAL PAPERS, July 2, 2008, pp. 251252, THE JAPAN SOCIETY

OF APPLIED PHYSICS.  

JEONG.J et al., "3.1: Distinguished Paper. 12. 1- Inch WXGA AMOLED DisplayDriven by Indium-Gallium-Zinc
Oxide TFTs Array,", SID DIGEST '08: SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS

May 20, 2008, Vol. 39 No. 1, pp 1-4.

PARK.J et al., "High performance amorphous oxide thin film transistors with self~aligned top~gate structure",
IEDM 09: TECHNICAL DIGEST OF INTERNATIONAL ELECTRON DEVICES MEETING December 7, 2009, pp.

191- 194  

KUROKAWA.Y et al., "UHF RFCPUS ON FLEXIBLE AND GLASS SUBSTRATES FOR SECURE RFID
SYSTEMS,", JOURNAL OF SOLID~STATE CIRCUITS , 2008, Vol. 43, No. 1, pp.,292—299.  

OHARA H et al., "Amorphous ln—Ga—Zn-Oxide TFTs with Suppressed Variation for 4.0 inch OVGA AMOLED
Display," AMFPD '09 DIGEST OF TECHNICAL PAPERS, Juiyi, 2009, pp 227—230 THE JAPAN SOCIETY OF

APPLIED PHYSICS.

COATESD et aI., "OPTICAL STUDIES OF THE AMORPHOUS LlQUID—CHOLESTERIC LIQUID CRYSTAL
TRANSITIONITHE "BLUE PHASE",", PHYSICS LETTERS, September 10, 1973, Vol. 45A, No. 2, pp. 115-116.

CH00 et al., "21.2:AL AND SN-DOPED ZINC INDIUM OXIDE THIN FILM TRANSISTORS FOR AMOLED BACK
PLANE,", SID DIGEST '09: SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS May 31

2009 pp 230233.

LEE. M et al.. "15.4: EXCELLENT PERFORMANCE OF INDIUM—OXIDEBASED THIN-FILM TRANSISTORS BY
DC SPUTTERING,", SID DIGEST '09: SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS

May 31, 2009, pp. 191—193.

Examiner Date / / 1
Signature Considered 01/1220 =5

“EXAMINER: Initial 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.
1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. 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 2 hours 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 comptete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent
and Trademark Office, US. Department of Commerce, PO. 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.

 
  I’Richard Kim/  

If you need assistance in completing the form, call 1-800-PTO—9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHEREEWEEEEEEWH. I’EKJ



BLUEHOUSE EXHIBIT 1002 
Page 125 of 337

Receipt date: 09/19/2013 - 13939323 ~ GAU: 2871

PTO/SB/OBA (07-06)
Approved for use through 03/31/2007. OMB 0851-0031

U. S. Patent and Trademark Office; U. 5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number
Substitute for form i449/PTO Complete If Known  

 
 

  
  

  
 

 
 

 

  
 
 

 
 
 

 
  
 

 
 
 

INFORMATION DISCLOSURE 13/939323
July 11. 2013

STATEMENT BY APPLICANT ,Yasuharu HOSAKA et 31.

(Use as many sheets as necessary) 2871E. suck

-=--_— .. . . 0756-10194 

. NON PATENT LITERATURE DOUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

(book, magazine, journal. serial. symposium, catalog, etc), date, page(s), volume—issue number(s),
publisher. city and/or country where published.

Examiner
Initials*

JIN.D et al., "65.2:DISTINGUISHED PAPER:WORLD-LARGEST (6.5") FLEXIBLE FULL COLOR TOP EMISSION
AMOLED DISPLAY ON PLASTIC FILM AND ITS BENDING PROPERTIES", SID DIGEST '09 : SID

INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS May 31, 2009. pp. 983-985. 

SAKATA. J et al., "DEVELOPMENT OF 4. 0-IN. AMOLED DISPLAY WITH DRIVER CIRCUIT USING

WORKSHOPS, 2009, pp.689-692.
PARK.J et al., "AMORPHOUS iNDIUM—GALLIUM-ZINC OXIDE TFTS AND THEIR APPLICATION FOR LARGE

SIZE AMOLED,", AM—FPD '08 DIGEST OF TECHNICAL PAPERS, July 2, 2008, pp. 275-278. '

 

 

PARKS et al., "CHALLENGE TO FUTURE DISPLAYS: TRANSPARENT AM~OLED DRIVEN BY PEALD
GROWN ZNO TFT,". IMID ‘07 DIGEST, 2007, pp. 1249-1252.

GODO. H et aL "TEMPERATURE DEPENDENCE OF CHARACTERISTICS AND ELECTRONIC STRUCTURE
FOR AMORPHOUS IN-GAZNOXIDE TFT,". AM-FPD '09 DIGEST OF TECHNICAL PAPERS July 1 2009, pp.

41—44. 

OSADA.T et al., "DEVELOPMENT OF DRIVER-INTEGRATED PANEL USING AMORPHOUS IN-GAvZN—OXIDE
TFT,", AM—FPD '09 DIGEST OF TECHNICAL PAPERS, July 1, 2009. pp. 33—36.
 

HIRAO.T et al., "NOVEL TOP-GATE ZINC OXIDE THIN»FILM TRANSISTORS (ZNO TFTS) FOR AMLCDS.".
JOURNAL OF THE SID, 2007, Vol. 15, No. 1, pp. 17-22.
  

HOSONOH, "68.S:INVITED PAPER:TRANSPARENT AMORPHOUS OXIDE SEMICONDUCTORS FOR HIGH
PERFORMANCE TFT,", SID DIGEST '07 SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL

PAPERS, 2007. Vol. 38, pp. 1830-1833  

GODO H et al. "P-9: NUMERICAL ANALYSIS ON TEMPERATURE DEPENDENCEOF CHARACTERISTICS OF
AMORPHOUS IN—GAZN-OXIDE TFT,," SID DIGEST '09: SID INTERNATIONAL SYMPOSIUM DIGEST OF

TECHNICAL PAPERS, May 31 2009, pp. 1110— 1112.  

OHARA. H et al., "21. 3:4. 0 IN. QVGA AMOLED DISPLAY USING IN— GA—ZN—OXIDE TFTS WITH A NOVEL
PASSIVATION LAYER,". SID DIGEST ‘09: SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL

PAPERS. May 31, 2009, pp. 234-287.

Examiner I a ’
Signature I’RIb11310 Kim/

Dte ' , I '

- 01/12/2015 ,.
”EXAMINER: initial if reference considered, whether or not citation is in conformance with MPEF’ 609. Draw line through citation if not In conformance and not considered.
Include copy of this form with next communication to applicant.
1 Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 197 and 1.98. The information is required to obtain or retain a benefit by the public which is to fiie (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 2 hours 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, 08. Patent
and Trademark Office, US, Department of Commerce, P.O, Box1450. Alexandria, VA 223134450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents. PO. Box 1450, Alexandria, VA 22313-1450.

 
    

If you need assistance in completing the form, call 1-800—PTO-9199 (1—800—786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHEREIPWE’EEEERWH. /R.K./



BLUEHOUSE EXHIBIT 1002 
Page 126 of 337

Receipt date: 09/19/2013 13939323 ~ GAO: 2871

PTO/SB/OSA (07—06)
Approved for use through 03/31/2007. OMB 0651—0031

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

Underthe Paperwork ReductionAct of 1995, no persons are requiredto respond to a collection of information unless it contains a valid OMB control number.
Substitute for form 1449/PTO Complete if Known

 
 

 

  
  

   
 
 
 

  
 

 

 
 
 

 
  
   

INFORMATION DISCLOSURE 13/939323
July11,2013

STATEMENT BY APPLICANT . Yasuharu HOSAKA et a"
2871

(Use as many sheets as necessary)
E. Grok 
   

NON PATENT LITERATURE DOCUMENTS

Include name cf the author (in CAPITAL LETTERS), title of the article (when appropriate) title of the item
(book, magazine journal serial symposium, catalog, etc.) date page(s), volume—issue number(s),

publisher. city and/or country where published.

0756-10194

Examiner
lnitials*

MIYASAKAM, "SUFTLA FLEXIBLE MICROELECTRONICS ON THEIR WAY TO BUSINESS", SID DIGEST '07 :
SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS, 2007, Vol. 38, pp. 1673-1676.
  

CHERN H et al.. "AN ANALYTICAL MODELFORTHE ABOVE-THRESHOLD CHARACTERISTICS OF
POLYSILICON THIN—FILM TRANSISTORS", IEEE TRANSACTIONS ON ELECTRON DEVICES July1, 1995,

VOL 42, No 7 pp. 1240-1246.  

KIKUCHI.Het al., "39. 1: INVITED PAPER. OPTICALLY ISOTROPIC NANO-STRUCTURED LIQUID CRYSTAL
COMPOSITES FOR DISPLAY APPLICATIONS," ,SID DIGEST '09: SID INTERNATIONAL SYMPOSIUM

DIGEST OF TECHNICAL PAPERS, May 31, 2009, pp 578-581 

ASAOKA.Y et al., "29.1:POLARIZER-PREE REFLECTIVE LCD COMBINED WITH ULTRA LOW—POWER
DRIVING TECHNOLOGY,“, SID DIGEST ‘09: SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL

PAPERS, May 31, 2009, pp. 395—398.

LEE.H et al., "CURRENT STATUS OF, CHALLENGES TO, AND PERSPECTIVE VIEW OF AIVI-OLED," ,IDW
'06. PROCEEDINGS OF THE 13TH INTERNATIONAL DISPLAY WORKSHOPS December 7, 2006, pp. 663-

666.

 

KIKUCHI. H et al., "62.2 INVITED PAPER. FAST ELECTRO-OPTICAL SWITCHING IN POLYMER—STABILIZED
LIQUID CRYSTALLINE BLUE PHASES FOR DISPLAY APPLICATION," ,SID DIGEST ':07 SID

INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS, 2007, Vol. 38, pp 1737-1740."

 

NAKAMURAM, "Synthesis of Homologous Compound with New Long~Period Structure“, NIRIM NEWSLETTER,
March 1, 1995, Vol. 150, pp. 1-4.

KIKUCHl.H et al., “POLYMER-STABILIZED LIQUID CRYSTAL BLUE PHASES,", NATURE MATERIALS,
September 2, 2002, Vol. 1, pp. 64—68. 

KIMIZUKA. N et al., "SPINEL,YBPE204, AND YBZFE307 TYPES OF STRUCTURES FOR COMPOUNDS IN
THE IN203 AND SCZO3‘A203-BO SYSTEMS [A; FE, GA, OR AL; B. MG, MN, FE, NI, CU,OR ZN] AT

TEMPERATURES OVER 1000°C,", JOURNAL OF SOLIDSTATE CHEMISTRY, 1985, Vol. 60, pp. 382—384.
 

KITZEROWH et al., "OBSERVATION OF BLUE PHASES IN CHlRAL NETWORKS,", LIQUID CRYSTALS, 1993,
Vol. 14. No. 3, pp. 911—916.

Examiner Date " H ' , . I. P -
01/12/2015 I

*EXAMINER: Initial 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.
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 197 and 1,98. 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 USO. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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, US. Patent
and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313—1450. DO NOT SEND FEES OR COMPLETED FORMS TO’THIS
ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

 
  

  .I'Pticliard Kim,   

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786—9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE‘IPWE’EEEERWH. /R.K./



BLUEHOUSE EXHIBIT 1002 
Page 127 of 337

Receipt date: GEMS/2013 iSQSQSZB ~ GAU: 287i

PTO/SBIOBA (07-06)
Approved for use through 08/31/2007. OMB 0651-0031

U S Patent and Trademark Office; U 8. DEPARTMENT OF COMMERCE

Under the Paperwork ReductIon Act of 1995, no persons are requtred to respond to a collection of information unless it contains a valid OMB control number
Substitute for form 1449/PTO Complete If KNOW"

INFORMATION DISCLOSURE 13/939,323

  

 
 

 
 

  

  

 
 
 

 

 
 

 

 
 
 

   
    

July 11, 2013

STATEMENT BY APPLICANT Yasuharu HOSAKA et al.
2871(Use as many sheets as necessary) '

I:- suck 
   

NONPATENTLWERATUREDOCUMENTS

Include name Of the author (in CAPITAL LETTERS) title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc) date page(s), volumeissue number(s),

publisher, city and/or country where published.

0756-10194

Examiner
' Initiais*

COSTELLOM et al., "ELECTRON MICROSCOPY OF A CHOLESTERlC LIQUID CRYSTAL AND ITS BLUE
PHASE", PHYS. REV. A (PHYSICAL REVIEW. A), May 1, 1984, Vol. 29, No. 5, pp. 2957—2959.
  

MEIBOOM.S et al., "THEORY OF THE BLUE PHASE OF CHOLESTERlC LIQUID CRYSTALS", PHYS. REV.
LETT. (PHYSICAL REVIEW LETTERS), May 4, 1981, Vol. 46, No. 18, pp. 1216-1219.
 

PARK.SANGHEE et al., "42. 3: Transparent ZnO Thin Film Transistor for the Application of High Aperture Ratio
Bottom Emission AMOLED Display,", SID DIGEST ‘08: SID INTERNATIONAL SYMPOSIUM DIGEST OF

TECHNICAL PAPERS, May 20, 2008, Vol. 39 pp. 629-632.

ORITAM et al.. "MECHANISM OF ELECTRICAL CONDUCTIVITY OF TRANSPARENT InGaZnO4,", PHYS.
REV. B (PHYSICAL REVIEW. B), January 15, 2000, Vol. 61, No. 3, pp. 1811-1816.

NOMURA. K et al., "AMORPHOUS OXIDE SEMICONDUCTORS FOR HIGHPERFORMANCE FLEXIBLE THIN-
FILM TRANSISTORS", JPN. J. APPL. PHYS. (JAPANESE JOURNAL OF APPLIED PHYSICS). 2006, VoI. 45,

No. 53, pp. 4303-4308.

JANOTI'IA et al., "NATIVE POINT DEFECTS IN ZnO,”, PHYS. REV. B (PHYSICAL REVIEW. B), October 4.
2007, Vol. 76, No. 16, pp. 165202-1—165202-22.

 

PARK.J et al., "ELECTRONIC TRANSPORT PROPERTIES OF AMORPHOUS INDIUM-GALLIUM—ZINC OXIDE
SEMICONDUCTOR UPON EXPOSURE TO WATER,"HAPPL PHYS. LETI' (APPLIED PHYSICS LETTERS),

2008, Vol. 92, pp. 072104— 1 —0-721043.
HSIEH. H et al, "P29: Modeling of Amorphous Oxide Semiconductor Thin Film Transistors and Subgap Density of
States", SID DIGEST '08: SID INTERNATIONAL SYMPOSIUM DIGEST OF TECHNICAL PAPERS, 2008, Vol.

39, pp. 1277-1280.

JANOTTIA et al., "Oxygen Vacancies In ZnO,", APPL. PHYS. LETT. (APPLIED PHYSICS LETTERS) , 2005,
Vol. 87, pp. 122102—1422102—3.

 

 

 

OBA.F et al., "Defect energetics in ZnO: A hybrid Hartree-Fock density functional study,", PHYS. REV. 8
(PHYSICAL REVIEW. B), 2008, Vol. 77, pp. 245202-1-245202—6.

Exainer Date I I 7‘ " V 7‘ ,7 ,- I
Signature Considered 01/1 2.12013

*EXAMINER: Initial 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.
1 Applicant‘s unique citation designation number (optional). 2 Applicant is to place a check mark here it English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. 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 USO. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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, US. Patent
and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 228134450.

 
  I'Fiiciiard Kim/  

If you need assistance in completing the form, call 1-800—PTO—9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHEREEWEEEEESWH. /R.K./



BLUEHOUSE EXHIBIT 1002 
Page 128 of 337

Receipt date: GEMS/2013 i393§323 ~ GAL}: 2871

PTO/SB/08A (0706)
Approved for use through 03/31/2007. OMB 06510031

US. Patent and Trademark Office; US DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO Complete if Known I

INFORMATION DISCLOSURE 13/939,323

   
 
 

 
 

  

 

   

 
 

  
  

 
 
 

 
  
  

 
 

.Ju.y11,2013
STATEMENT BY APPLICANT Yasuharu HOSAKAet a)_

2871
(Use as many sheets as necessary) .

E. suck

——-—— 0756—10194 . .   

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal. serial, symposium, catalog, etc), date, page(s), volume-issue number(s),

publisher, city and/or coUntry where published.

Examiner
|nitials*

ORITA.M et al., "Amorphous transparent conductive oxide InGa03(ZnO)m (mv<4):a Zn4s'conductor,".
PHILOSOPHICAL MAGAZINE, 2001, Vol. 81, No. 5, pp. 501-515.

HOSONOH et al., "Working hypothesis to explore novel wide band gap electrically conducting amorphous oxides
and examples", J. NON~CRYST SOLIDS (JOURNAL OF NON-CRYSTALLINE SOLIDS), 1996, Vol. 198-200,

pp. 165-169.

 

MO.Y et al., "Amorphous Oxide TFT Backplanes for Large Size AMOLED Displays,", IDW '08 : PROCEEDINGS
OF THE 6TH INTERNATIONAL DISPLAY WORKSHOPS. December 3, 2008, pp. 581-584.

 

  

KIM.S et al., "High-Performance oxide thin film transistors passivated by various gas plasmas,", 214TH ECS
MEETING, 2008, No. 2317, E08.

CLARK.S et al., "FIRST PRINCIPLES METHODS USING CASTEP,", Zeitschrift fur Kristaliographie, 2005, Vol.
220, pp. 567-570.

LANY.S et al., “Dopability. Intrinsic Conductivity, and Nonstoichiometry of Transparent ConduCting Oxides,",
PHYS. REV. LETT. (PHYSICAL REVIEW LETTERS), January 26, 2007, Vol. 98, pp.,045501-1-045501-4.

PARK.J et al., "Dry etching of ZnO films and plasma-induced damage to optical properties,", J. VAC. SCI.
TECHNOL. B (JOURNAL OF VACUUM SCIENCE & TECHNOLOGY B), March 1, 2003, Vol. 21, No. 2, pp. 800~

803.

OXIDE DIELECTRIC LAYERS,", J. ELECTROCHEM. SOC. (JOURNAL OF THE ELECTROCHEMICAL
SOCIETY), 2008, Vol. 155, N0. 12, pp. H1009-H1014. 

UENO.K et al., "FIELD-EFFECT TRANSISTOR ON SrTiOB WITH SPUTTERED A|203 GATE |NSULATOR,",
APPL. PHYS. LETT. (APPLIED PHYSICS LETTERS) , September 1, 2003, Vol‘. 83, N0. 9, pp. 1755—1757.  

 
“EXAMINER: initial if reference considered, whether or not citation is in conformance with MPEP 6509. Drew line through citation if not in conformance and not considered.
include copy of this form with next communication to applicant.
1 Applicants unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 197 and 1.98. 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 2 hours 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 oftime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. US. Patent
and Trademark Office, US. Department of Commerce, PO, 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—PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSiDEEEE EXCEPT WHEREEWEEEEERWH. /R.K./



BLUEHOUSE EXHIBIT 1002 
Page 129 of 337

PTO/SB/OBA (07-06)
Approved for use through 03/31/2007. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

0 respond to a collection of information unless it contains a valid OMB control number.Unde the Paprweork Reduction Act of 1995, no pern are rureqid t . ,
Complete if Known

Substitute for form 1449/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

   

   

   
  

 

 

(Use as many sheets as necessary)

Initials” No.1 Number—Kind Codez‘” 1mm) MM—DD-YYYY Applicant of Cited Document Figures Appear
‘ U82006/O113536 06-01—2006 KUMOMl et al.

037791072 M 09-07—201 0 KUMOMI et al.

””””””" 11-25—2010 KUMOMI et al.

U88237166 08-D7~2012 KUMOVMI et al.
U8201 1/0133181 06-09-201 1 YAMAZAKI

US8269218 09-18—2012 YAMAZAKI

U82012/0319118 12-20—2012 YAMAZAKl

  

 

 

 

  

 

  

 

  

 

 

  

FRNEIG PATENT DCUMENTS

lnitials‘ No.1 Country Code" Number" 4(in Code5 (if known) MM-DD—YYYY Applicant of Cited Document Figures Appear
: JP2006-165528 06—22—2006

JP2011—139047 07—14—2011

  

 

 

 

   

  Exflamner’ . my , I ,. , , . Date ,, ., ,,
Signature lhiCh’did Kim/ Considered ;

*EXAMINER: Initial 'rf reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation it not in conformance and not considered.
Include copy of this form with next communication to applicant. 1 Applicant‘s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WlPO Standard STAG if possible. 6 Applicant is to place a check mark here it English language Translation is attached.

 01/12/20‘15

This collection of information is required by 37 CFR 1.97 and 1.98. 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 2 hours 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, US. Patent and Trademark Office, PO. Box 1450, Alexandria, VA 22313-
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 (1—800-786-9199) and select option 2.

ALL REFERENCES CONSiOEEED EXCEPT WHEEEEWE’EEEEEWH.

 

Receipt date: 0'7/11/2013 i393§323 ~ GAL): 287i

/E.K.
--.



BLUEHOUSE EXHIBIT 1002 
Page 130 of 337

Attorney Docket No. 0756-10194

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No. 2340

Examiner: Richard H. Kim

Group Art Unit: 2871

In re Patent Application of: )

Yasuharu HOSAKA et al. )

Serial No. 13/939,323 )

Filed: July 11, 2013 )

For: DISPLAY DEVICE AND )

ELECTRONIC DEVICE INCLUDING )

THE DISPLAY DEVICE )

AMENDMENT AND RESPONSE TO ELECTION REQUIREMENT

Honorable Commissioner of Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Please consider the following amendments and remarks in connectidn with the

above-identified application.

Amendments to the Claims are reflected in the listing of claims, which begins
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The listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

1. (Original) A display device comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over the first transistor;

a second insulating film over the first insulating film;

a third insulating film over the second insulating film;

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor;

a first alignment film over the first electrode; and

a liquid crystal layer over the first alignment film; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor;

the second insulating film over the first insulating film; and

the first alignment film over the second insulating film,

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material, and

wherein the first alignment film is entirely in contact with the second insulating

film in the driver circuit portion.

2. (Original) The display device according to claim 1 further comprising:

a second alignment film over the liquid crystal layer;
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a second electrode over the second alignment film;

a fourth insulating film over the second electrode;

a colored film over the fourth insulating film; and

a light-blocking film over the fourth insulating film.

3. (Original) The display device according to claim 1,

wherein the first insulating film is any of a silicon oxide film, a silicon oxynitride

film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film, and a Ga-Zn—

based metal oxide film.

4. (Original) The display device according to claim 1,

wherein the second insulating film is any of an acrylic—based resin, a polyimide-

based resin, 3 benzocyclobutene—based resin, a polyamide—based resin, and an epoxy—

based resin.

5. (Original) The display device according to claim 1,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.

6. (Original) The display device according to claim 1,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

7. (Original) The display device according‘to claim 6,

wherein the oxide semiconductor layer comprises any of indium and zinc.

8. (Original) The display device according to claim 6,
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wherein the oxide semiconductor layer has a first oxide semiconductor film and a

second oxide semiconductor film.

9. (Original) An electronic device comprising the display device according to

claim 1.

10.-20. (Canceled)

21. (New) A display device comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over the first transistor;

a second insulating film over the first insulating film;

a third insulating film over the second insulating film;

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor;

a first alignment film over the first electrode; and

a liquid crystal layer over the first alignment film; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor;

the second insulating film over the first insulating film; and

the first alignment film over the second insulating film,

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material, and

wherein the first alignment film is in contact with the second insulating film over

the driver circuit portion.
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22. (New) The display device according to claim 21, further comprising:

a second alignment film over the liquid crystal layer;

a second electrode over the second alignment film;

a fourth insulating film over the second electrode;

a colored film over the fourth insulating film; and

a light-blocking film over the fourth insulating film.

23. (New) The display device according to claim 21,

wherein the first insulating film is any of a silicon oxide film, a silicon oxynitride

film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film, and a Ga-Zn-

based metal oxide film.

24. (New) The display device according to claim 21,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.

25. (New) The display device according to claim 21,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

26. (New) An electronic device comprising the display device according to claim

21.

27. (New) A display device comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over the first transistor;
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a second insulating film over the first insulating film;

a third insulating film over and in contact with the second insulating film;

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor;

a first alignment film over the first electrode; and

a liquid crystal layer over the first alignment film; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor;

the second insulating film over the first insulating film; and

the first alignment film over and in contact with the second insulating film,

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material, and

wherein the first alignment film is in contact with the second insulating film over

the driver circuit portion.

28. (New) The display device according to claim 27, further comprising:

a second alignment film over the liquid crystal layer;

a second electrode over the second alignment film;

a fourth insulating film over the second electrode;

a colored film over the fourth insulating film; and

a light-blocking film over the fourth insulating film.

29. (New) The display device according to claim 27,

wherein the first insulating film is any of a silicon oxide film, a silicon oxynitride

film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film, and a Ga—Zn—

based metal oxide film.
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30. (New) The display device according to claim 27,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.

31. (New) The display device according to claim 27,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

32. (New) An electronic device comprising the display device according to claim

27.
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REMARKS

In response to the election requirement in the Office Action of October 31, 2014,

Applicant hereby elects Species (1) "The specifics of the device comprising a liquid

crystal display device comprising a liquid crystal layer (Fig. 2).” Claims 1—9 read on the

elected species. New claims 21—32, which also read on Species (1), have been added.

Specifically, newly added independent claims 21 and 27 are supported by, for example,

Applicant’s Figs.1A to 1C and Fig. 2 and associated disclosure while added dependent

claims 22-26 and 28-32 correspond to dependent claims 2, 3, 5, 6, and 9. Non—elected

claims 10—20 have been canceled without prejudice or disclaimer. Thus, claims 1-9 and

21—32 are pending and subject to examination at this time.

Examination on the merits is respectfully requested.

The Commissioner is hereby authorized to charge fees under 37 C.F.R. §§ 1.16,

1.17, 1.20(a), 1.20(b), 120(0), and 1.20(d) (except the Issue Fee) which may be

required now or hereafter, or credit any overpayment to Deposit Account No. 50-2280.

Respectfully submitted,

 

gut...
Eric J. Robinson

Reg. No. 38,285

Robinson Intellectual Property Law Office, RC.

3975 Fair Ridge Drive,
Suite 20 North

Fairfax, Virginia 22033

(571) 434—6789
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Filed: July 11, 2013 )

For: DISPLAY DEVICE AND )

ELECTRONIC DEVICE INCLUDING )

THE DISPLAY DEVICE )

INFORMATION DISCLOSURE STATEMENT

Honorable Commissioner of Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In accordance with the provisions of 37 C.F.R. § 1.56 and 37 C.F.R. §§ 1.97—

1.99, Applicant submits herewith a Form PTO-1449 listing information known to

Applicant and requests that this information be made of record in the above identified

application. Copies are submitted herewith in accordance with 37 C.F.R. § 1.98(a).

This Information Disclosure Statement is being submitted before the issuance of

a first Office Action on the merits, therefore, no fee is required.

The Commissioner is hereby authorized to charge fees under 37 C.F.R. §§ 1.16,

1.17, 1.20(a), 1.20(b), 120(0), and 1.20(d) (except the Issue Fee) which may be

required now or hereafter, or credit any overpayment to Deposit Account No. 50—2280.

Respectfully submitted,

Eric J. Robinson

Reg. No. 38,285

Robinson Intellectual Property Law Office, PC.

3975 Fair Ridge Drive,
Suite 20 North

Fairfax, Virginia 22033

(571) 434—6789
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PTO/S BIOSA (07-06)
Approved for use through 03/31/2007. OMB 0651-0031

US Patent and Trademark Office; US, DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE Jag/913193333
STATEMENT BY APPLICANT Yasuharu HOSAKA

2871

R. KIM

0756-10194

U. S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or SEISI/angl:sr222é:lgfiémv:r:t. . k 1

ln't'a‘s NO- Number—Kind Codezmknowni MM-DD-YYYY Applicant of Cited Document Figures Appear
US-6,960,786 1101—2005 YAMAZAKI.S et al.

us—7,554,1 16 06-30-2009 YAMAzAKI.S eI ai.

(is-7.939.305 ' ' L I ' ' 02-02-2011 YAMAZAKI.S et al.
us-a,207.537 06-26-2012 YAMAZAKI.S et al.

us-8.471.259 06-25-2013 YAMAZAKI. s et al.

US-2011/0084272 0414—2011 MIYANAGA.A et al.

DE—2012@153292 ’ ’7 ”'06-2112012 NAKAMURA.TetaI.
US-2014/002248O 01-23-2014 YOKOYAMAM etal.

 
 
 

 

 

 
 

  

 

  

 
 

 
(Use as many sheets as necessary)
 
 

 

 

 

 

  

 

 

  

 

 

 

  

 

 

  

  

 

FOREIGN PATENT DOCUMENTS

Examiner Cite ForEiQ" Patent Document Publication Date Name of Patentee or Pages. CcFi’lumns. “85' Where
Initials' No ‘ MM-DDYYYY Applicant of Cited Document Relevant assages or Relevant' Country Code3 -Number ~Kind Cadeti (if known) Figures Appear

06-30-2005 

  

  

 

 

 
  
Examiner Date

Signature Considered

“EXAMINER: Initial 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. 1 Applicants unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.uspto.govor MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard 8TB). 4 For Japanese patent documents, the indication of the
year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document under
WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here it English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 138. 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 2 hours 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, US. Patent and Trademark Office, PO. Box1450, 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.

Ifyou need assistance in completing the form, call 1-800—PTO-9199 (1-800-786-9199) and select option 2.
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Electronic Patent Application Fee Transmittal

Title of Invention: DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

_—

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Post-Al|owance-and-Post-lssuance:

Extension-of—Time:

 



BLUEHOUSE EXHIBIT 1002 
Page 141 of 337

Sub-Total in

USD($)

Miscellaneous:

Description Fee Code Quantity

Total in USD (5) 
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Electronic Acknowledgement Receipt

20841612

13939323

2340

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Payment information:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

File Listing:

DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Electronlc Funds Transfer

2379

 
  

Document Document Descri tion File Size(Bytes)/ Pages
Number p MessageBDnge-LQU _ ' .-_ " A of :0! fappl.)
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835725
RER_02DEC2014_075610194.

Response to Election / Restriction Filed pdf 44f028dbe41b9839e5c172bf47bf7766186 4'
a594

Information:

314982
IDS_02DEC2014_075610194.

pdf 175db00c699f16c11663c821611da6a6ff28
59d

Multipart Description/PDF files in .zip description

Transmittal Letter

Information Disclosure Statement (IDS) Form (SBOS)

Information:

3552108

Foreign Reference JP_2005173106.pdf
3c9db8c2e95515fc48a38f43ce0c48341427

7b7c

Information:

Fee Worksheet (SBO6) fee-info.pdf
7657bfed4bb63ec488af043980462ed6833

14ec9

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe 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 Receipt will establish the international filing date of

the application.
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651 -0032

US. Patent and Trademark Office; US. 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.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 13/939,323 07/11/2013 [I TO be Mailed

ENTITY: IZI LARGE |:| SMALL El MICRO

APPLICATION AS FILED — PART I

(Column 1) (Column 2)

37CFR1.16a, b,or c

37CFR1.16k, i,or m

D EXAMINATION FEE

TOTAL CLAIMS , *
37 CFR1.16i ““1520:

INDEPENDENT CLAIMS , *
37 CFR1.16h ”W153:

If the specification and drawings exceed 100 sheets
Of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

DAPPLICATION SIZE FEE
(37 CFR1.16(s))

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))
* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED — PART II

(Column 2) (Column 3)

CLAIMS HIGHEST

ASIAEARNING $33,333“ PRESENT EXTRA ADDITIONALFEE($)AMENDMENT PA|D FOR

Minus =1

Minus

I:I Application Size Fee (37 CFR 1 .16(s))
AMENDMENT

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

(Column 3

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

1.16 i

Independent * - ”W
teem,» _-_—

))El Application Size Fee (37 CFR 1 .16(s

)

PRESENT EXTRA

AMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

* If the entry in column 1 is less than the entry in column 2, write “0" in column 3. LIE
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20". /LYNNELL JOHNSON/
*** 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.

 
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, US. Patent and Trademark Office, US.
Department Of Commerce, PO. 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—PTO—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.O. Box 1450
Alexandria1 Virginia 22313- 1450
www.uspto.gov

 
  
  CONF {MATION NO.    APPLICATION NO. F ING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

13/939,323 07/11/2013 Yasuharu HOSAKA 0756—10194 2340

31780 ”90 W20”

Robinson Intellectual Property Law Office, PC. —
3975 Fair Ridge Drive KIM, RICHARD H
Suite 20 North

Fairfax VA 22033 PAPERNWBER
2871

MAIL DATE DELIVERY MODE

10/31/2014 PAPER

Please find below and/0r attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

 13/939,323 HOSAKA ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)

RICHARD KIM 2871 its“ 
-- The MAILING DA TE 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 g MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR1. 136( a). In no event, however, may a reply be timely filed
after SIX () 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)|:I Responsive to communication(s) filed on

El A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)|:l This action is FINAL. 2b)|:l This action is non-final.

3)|:I An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)|:| 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 Exparte Quay/e, 1935 CD. 11, 453 O.G. 213.

 

Disposition of Claims*

5)IZI Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)|:I Claim(s) is/are allowed.

7)|:| Claim(s)_ is/are rejected.

8)|:| Claim(s)_ is/are objected to.

9)IXI Claim((s_)1 2-0 are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

iindex.‘s or send an inquiry to PPI-iieedback{®usgtc.00v.hit z/thvvvtlsnto. ovI’ atentS/init events/    

Application Papers

10)I:l The specification is objected to by the Examiner.

11)I:l The drawing(s) filed on is/are: a)I:I accepted or b)|:l 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).

Priority under 35 U.S.C. § 119

12)I:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a)I:l All b)|:l Some” c)I:l None of the:

1.I:I Certified copies of the priority documents have been received.

2.|:l 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) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mai| Date.

2) I] InformatIon DIsclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) I:I Other'

 
Paper No(s)/Mai| Date 

US. Patent and Trademark Office

PTOL—326 (Rev. 11-13) Office Action Summary WHQHSBWIEHIE 160421 030
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Application/Control Number: 13/939,323 Page 2

Art Unit: 2871

DETAILED ACTION

1. The present application is being examined under the pre—AIA first to invent provisions.

Election/Restrictions

2. This application contains claims directed to the following patentably distinct species:

3. (l) The specifics of the device comprising a liquid crystal display device comprising a

liquid crystal layer (Fig. 2);

4. (2) The specifics of the device comprising an organic EL panel comprising a filler (Fig.

4).

5. The species are independent or distinct because they represent mutually exclusive

embodiments distinguished by the type of display device. In addition, these species are not

obvious variants of each other based on the current record.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or a single

grouping of patentably indistinct species, for prosecution on the merits to which the claims shall

be restricted if no generic claim is finally held to be allowable.

There is a search and/or examination burden for the patentably distinct species as set

forth above because at least the following reason(s) apply:

A search and/or examination of both species would require searches in different

class/subclasses and/or require different fields of search (i.e. search queries). Additionally, a

reference relevant to one species may not be relevant to the other species.

Applicant is advised that the reply to this requirement to be complete must include

(i) an election of a species to be examined even though the requirement may be traversed (37

BLUEHOUSE EXHIBIT 1002
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Application/Control Number: 13/939,323 Page 3

Art Unit: 2871

CFR 1.143) and (ii) identification of the claims encompassing the elected species or

grouping of patentably indistinct species, 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.

The election may be made with or without traverse. To preserve 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 election of species requirement, the election shall be treated as an election

without traverse. Traversal must be presented at the time of election in order to be considered

timely. Failure to timely traverse the requirement will result in the loss of right to petition under

37 CFR 1.144. If claims are added after the election, applicant must indicate which of these

claims are readable on the elected species or grouping of patentably indistinct species.

Should applicant traverse on the ground that the species, or groupings of patentably

indistinct species from which election is required, are not patentably distinct, applicant should

submit evidence or identify such evidence now of record showing them 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 species unpatentable over the prior art, the evidence or admission may be used in a rejection

under 35 U.S.C. 103 or pre—AIA 35 U.S.C. 103(a) of the other species.

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.

6. Applicant is reminded that upon the cancellation of claims to a non—elected invention, the

inventorship must be corrected in compliance with 37 CFR 1.48(a) if one or more of the

BLUEHOUSE EXHIBIT 1002
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Application/Control Number: 13/939,323 Page 4

Art Unit: 2871

currently named inventors is no longer an inventor of at least one claim remaining in the

application. A request to correct inventorship under 37 CFR l.48(a) must be accompanied by an

application data sheet in accordance with 37 CFR 1.76 that identifies each inventor by his or her

legal name and by the processing fee required under 37 CFR 1.17(i).

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to RICHARD KIM Whose telephone number is (571)272—2294. The

examiner can normally be reached on 9:00-6:30 M—F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Bumsuk Won can be reached on (571)272—2713. 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.

/RICHARD KIM/

Primary Examiner, Art Unit 2871
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450www.uspto.gov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

13/939,323 07/11/2013 Yasuharu HOSAKA 0756-10194

CONFIRMATION NO. 2340

31780 PUBLICATION NOTICE

Robinson Intellectual Property Law Office, P.C.

3975 Fair Ridge Drive llllllllllllllllllllllIIIIIIIIIIIlllllllllllllllllllllllllllllllllllllllllllllllllllllll000000066206 3
Suite 20 North

Fairfax, VA 22033

Title:DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Publication No.US-2014-0022479-A1

Publication Date:01/23/2014

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37

CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the

Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to

applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of

Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,

by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

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

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent

Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and

Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTO/SB/OBA (07-06)
Approved for use through 03I31/2007. OMB 0651 —0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO complete If Known

INFORMATION DISCLOSURE Jail/231913333
STATEMENT BY APPLICANT 'First Named Inventor Yasuharu HOSAKA et at.

Art Unit ‘ 2871

E. suck

——--_ 0756-10194

U. S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or :::::£g:;23'e:':sézlvez::
Initials“ No.1 Numbemmd Codeztllknuwn) MM~DD-YYYY Applicant of Cited Document Figuresippear

10-09-2003 YAMAZAKI.S et al.

us-2003/0127651 07-10-2003 MURAKAMI.S et al.

US-6861710 03-01-2005 MURAKAMI.S et al.

US-7033848 04-25-2006 MURAKAMIS et al.

us-2009/0261337’ 10-22-2009 SAKAKU RA.M et al.
0376713693 03022010 YAMAZAK|.S et al.

us-7492012 02-17-2009 MURAKAMI.S et al.

US-8008666 08-30-2011 YAMAZAKI.S et al.

US-2011/0204368 08-25—2011 TSUBUKU.M et aI.

US-8115206 02-14-2012 SAKAKURAM et al.

us-2012/0061666 03-15-2012 |NOUE.S et al.

us-2012/0132919 05-31-2012 SAKAKURA.M et al.

us-2012/0175625w 07-12-2012 YAMAZAKI.S
US—8405092 03-26-2013 mouse et al.

US-8415669 04-09-2013 YAMAZAKI.S et al.

US-2013/0168670 07:04-2013 |NOUE.S et aI.
us-2013/0221361 08-29-2013 YAMAZAKI.S et al.

US-2008/0036705 02-14-2009 IWASHITA.T et al.

US-2011/O198598 08—18-2011 KIM.Y et al.

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Date Name of Patentee or gziiznfglggzeggfsézlvezji T6. . ,, 1 . .

Initials No. Country Code’ -Numher‘ -Kind Code" (if known) MM-DD-YYYY Applicant of Cited Document Figures Appear
JP-2003-197367A 07-1 1-2003

wo-2011/102203 03-25-2011 In!
wo-2007/01 1061 01-25-2007

WO-2012/035984 03-22-2012

JP-2003-302917A 10-24-2003

JP-2012-084864A 04-26-2012

Examiner Date

Signature Considered

*EXAMINER: Initial 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. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor ’must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST,16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

    
  
 

  

  

Application Number

Filing Date

(Use as many sheets as necessary) 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 
 

 

  
 

  

 

 

 
 

 

 

 

     

This collection of information is required by 37 CFR 1.97 and 1.98. 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 114. This collection is estimated to take 2 hours 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, US. Patent and Trademark Office, P.0. 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—PTO-9199 {1-800—786—9199) and select option 2.
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Approved for use through 03/31/2007. OMB 0651—0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

  
 

 

 
 Application Number

 
 

 

Filing Date

First Named Inventor Yasuharu HOSAKA et al.
Art Unit

Examiner Name
  

 
 

(Use as many sheets as necessary)
N on \I _‘

Attorney Docket Number

U. S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Name of Patentee or ::fi::’nfg::::e:lgfizxg:fi. . * . _ . .

Initials NO- Number-Kind Code2 ("MW") MM'DD'WW Applicant DI Cited Document Figures Appear
US-7796101 09-14—2010 |WASHITA.T et al.

US-8059067 . . 11-15—2011 |WASHITA.T et al.

FOREIGN PATENT DOCUMENTS

‘ ‘ * I . .

Initials NO- Country Code3 -Number4 -Kind Code5 (if known) MM'DD‘YYYY APPIICEW 0f Clled Document Figures Appear
JP-201 1-192977A 09-29-2011

JP—2007-053355A 03-01-2007

JP—2007—250244A 09-27-2007

JP-2011-171300A 09-01-2011

TW-201230341 07-16-2012

JP-2012-160715A 08—23—201 2

Examiner Date

Signature Considered

‘EXAMINER: lnitial 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. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.usgto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

This collection of information is required by 37 CFR 1.97 and 1.98. 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 114. This collection is estimated to take 2 hours 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, US. Patent and Trademark Office, PO. 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—PTO-9199 (1-800—786—9199} and select option 2.
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US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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Examiner Cite Foreign Patent DOCUmem Publication Date Name of Patentee or 32::anglgggze:l:zxz:fi. . , , . .

In'l'ais NO- Country Code3 -Number“ -Kind Code5 (if known) MM'DD'YYYY App'm’“ °f 0"“ D°°ument Figures Appear
CN-102593185 . 07-1 8-2012
KR-2012-0090779A 08-17-2012

TW—201238056 09-16-2012

TW-201214711 04-01-2012

KR-2012-O138770A 12-26-2012

TW-1264822 M 10-21-2006

Examiner Date

Signature Considered

*EXAMINER: Initial 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, 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.usgto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST,16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.

 

 

 

 

 

 
  

This collection of information is required by 37 CFR 1.97 and 1.98. 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 2 hours 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. US. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313—
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.I
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lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe 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 Receipt will establish the international filing date of

the application.
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Attorney Docket No. 0756-10194

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Yasuharu HOSAKA et al.

Serial No. 13/939,323

) Confirmation No. 2340

)

. )

Filed: July11,2013 )

)

)

Group Art Unit: 2871

Examiner: E. Glick

For: DISPLAY DEVICE AND ELECTRONIC DEVICE

INCLUDING THE DISPLAY DEVICE

INFORMATION DISCLOSURE, STATEMENT

Honorable Commissioner for Patents

PO. Box 1450 '

Alexandria, VA 22313-1450

Dear Sir:

In accordance with the provisions of 37 C.F.R. § 1.56 and 37 C.F.R. §§ 1.97-1.99, ‘

Applicant submits herewith a Form PTO-1449 listing information known to Applicant and

requests that this information be made of record in the above identified application. Copies are

submitted herewith in accordance with 37 C.F.R. § 1.98(a).

Unless othenNise noted, the references submitted were cited in PCT Application No.

PCT/JP2013/069456 in an International Search Report mailed October 22, 2013.

US. Patent No. 8,405,092 and US. Publication Nos. 2013/0168670 and 2012/0061666

and WO 2012/035984 and TW 201230341 are in the family JP 2012-084864. US. Patent No.

8,405,092 and US. Publication No. 2013/0168670 were not directly cited by the foreign patent

office, but are submitted herewith for consideration by the Examiner.

US. Patent Nos. 6,861,710; 7,033,848 and 7,492,012 and US. Publication No.

2003/0127651 are in the family of JP 2003-197367. US. Patent Nos. 6,861,710; 7,033,848 and

7,492,012 were not directly cited by the foreign patent office, but are submitted herewith for

consideration by the Examiner.

U.S. Publication No. 2012/0175625 is in the family of JP 2012-160715 and ON

102593185 and KR 2012—0090779 and TW 201238056.

U.S. Publication No. 2011/0204368 and WO 2011/102203 and TW 201214711 and KR

2012-0138770 are in the family of JP 2011—192977.
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- 2 - Application Serial No. 13/939,323
Attorney Docket No. 0756-10194

US. Patent Nos. 7,671,369; 8,008,666 and 8,415,669 and US. Publication Nos.

2013/0221361 and 2003/0189210 and TW |264822 and ON 001450665 and KR 2010-0061420

are in the family of JP 2003-302917. US. Patent Nos. 7,671,369; 8,008,666 and 8,415,669 and

US. Publication No. 2013/0221361 were not directly cited by the foreign patent office, but are

submitted herewith for consideration by the Examiner.

US. Patent No. 8,115,206 and US. Publication Nos. 2012/0132919 and 2009/0261337

and WO 2007/011061 and KR 2008-0035643 are in the family of JP 2007-053355. US. Patent

No. 8,115,206 and US. Publication No. 2012/0132919 were not directly cited by the foreign

patent office, but are submitted herewith for consideration by the Examiner.

US. Patent Nos. 7,796,101 and 8,059,067 and US. Publication No. 2008/0036705 and

EP 1 835 540 and KR 2007-0093830 and ON 101038932 are in the family of JP 2007-250244.

US. Patent Nos. 7,796,101 and 8,059,067 were not directly cited by the foreign patent office,

but are submitted herewith for consideration by the Examiner.

U.S. Publication No. 2011/0198598 and KR 2011-0094458 are in the JP 2011-171300.

This Information Disclosure Statement is being submitted before the issuance of a first

Office Action on the merits, therefore, no fee is required.

The Commissioner is hereby authorized to charge fees under 37 CPR. §§ 1.16, 1.17,

1.20(a), 1.20(b), 120(0), and 1.20(d) (except the Issue Fee) which may be required now or

hereafter, or credit any overpayment to Deposit Account No. 50-2280.

Respectfully submitted,

M
Eric J. Robinson

Reg. No. 38,285

Robinson Intellectual Property Law Office, PC.

3975 Fair Ridge Drive
Suite 20 North

Fairfax, Virginia 22033

(571) 434-6789
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06-2003/0169401 10-09-2006 KlDO.J et al.
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06-2006/0169973 I. 08-03-2006 ISATetaII.

US-2006/0206977 09-21-2006 KIMURA.H

06-2006/0236135 1026-2006 I IKIMURAH

II US-7064346 062012006 KAWASAKI M et al.

US-2007/0108446 ”66-17-2007 AKIMOTO.K
US-2006/O170111 I I I 08-03-2006 ISA.T et aI.

US—2007/00545IUTI 03—08-2007 KAJI N et al

US-200T702T2922 11-29-2007II KlM.C et al.

  

 

  

  

 

 

 

  

  

  

US-2004/0127038 07-01-2004 CARCIAP et al I
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‘ lnItIals No. Country Code” —4Number -Kind 00065 (If known) MM—00YYW Applicant of Cited Document Figures Appear
JP-2000- 150900A 05-30-2000

JP-60-196661IA A 10-081965 I

JP2004-103957A 04-022005 . I I

I IJP-11-505377 0516I-I1II9E

~ JP-06-264794A I 10-11-1996

. JP-2000-044236A I 02-15-2000

Signature ' Considered I

‘EXAMINER: initial 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. 1 Applicant's unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
wwwtusgtogov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WlPO Standard STE). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbois as indicated on the document
under WIPO Standard ST.16 if possibie. 6 Applicant is to place a check mark here if English language Translation is attached.

  

  

 

  

 
   

This collection of information is required by 37 CFR 1.97 and 1.95. 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 2 hours 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, US. Patent and Trademark Office, PO. 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~PTO-919,9 (1-800-786-9199) and select option 2.
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US—7323356 01—29—2008 HOSONOH et at.

US-6294274 09252001 KAWAZOEH et al.

US-7051014 " 06—13—2006 HOSONOH etal.

’ US-zoos/02955585” 12-04-2008 RYUM etal.

US-7282782 10-16-2007 HOFFMANR
us-7297977 11-20-2007 HOFFMANR .

US»7462862 12-09-2008 HOFFMANR et al.

us-2008/0254559 10-16-2008 HOFFMANRetal.

V US-2009/OO73325 T 03-19-2009 KUWABARA. H at al.
’US-2005/0199959 09-15-2005 CHIANG. H et al.

US—7049190 05-213120105 TAKEDA.K et al
US-2007/0194'379 1 1 1 1 ""08-23-2007 HOSONOH etaI.
US-2009/0134899 05-28-2009 SAKAKU RA.l\/t111et111a1l1.11
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JP—2002-289859A 10-04-2002

JP-O5-251705A 09-28-1993

JP-2002-O76356A 03-15-2002"

JP—2004-273732A ’ 0930-2004

JP-2004-273514A 09-80-2004

5 111101200411212221-_._,,,,, T 12-29-2004
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1092985
40_OHARA_21340|NQVGA_S|D

Non Patent LIterature O9.pdf cfaf868d5ae6ee79f2b2d4350863c9d9ac5a
8abf

Information:

1337891

Non Patent Literature 41_MIYASAKA_SUFTLA.pdf 289f57353a175d670f6e492b80dc446e003
67196

Information:

1805882

Non Patent Literature 42_CHERN_ANANALYTICAL.pd‘ 6f887679111c7d00b7eb8ef84c6872e5aa4 =
cb69

Information:

998954
43_K|KUCH|_391INVITEDPAPER

Non Patent LIterature _S|DO9.pdf 985ac6af418edfcf4533cb6963d0b4560e12
6031

Information:

954309
44_ASAOKA_291POLARIZER_S|

Non Patent LIterature D09.pdf b4fccf304ebb09d75006ba476245613:283
dd5c9

Information:

1107378

Non Patent Literature 45_LEE_CURRENT.pdf 6519296feeb51d6bfcbce0dbd2be51d4b03
bc9bd

Information:

514067

Non Patent Literature 46_K|KUCHI_FASTELECTRO.pdf 3:346636be8f6348433088cbd00bfed9778
19651

Information:

653879
47_NAKAMURA_N|R|M_N EWSL

Non Patent LIterature E'I'I'ER.pdf 0d3c4b03614a64113598851586040d0668
97e4d1

Information:

3672801

Non Patent Literature 48_K|KUCHI_NATURE.pdf 7e11cfc42aa2047293692774f91dc42d8c59
7e78

Information: BLUEHOUSE EXHIBIT 1002n -u. ‘I
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672570

Non Patent Literature 49_K|MIZUKA_JSSC_SP|NEL.pd‘ 6fcac8505e4d8b43e1c6d667cafd488304a1
9ch

Information:

1452358
50_KITZEROW_OBSERVATION.Non Patent Literature

pdf f74487b49b2835854ffc1a3fada56186cb5b
62a:

Information:

495024

Non Patent Literature 51_COSTELLO_ELECTRON.pdf 3900142877641 dcf5bcddf6e5ba7295 1 d3
6584a

Information:

295965

Non Patent Literature 52_ME|BOOM_TH EORY.pdf 8:351d7839cf62b79cf182ffd2921a87c2ca5
290

Information:

1040188
53_PARK_TRANSPARENT_ZNO.Non Patent Literature

pdf 5c042fe6b18e8fb543b369611701d67f3a0-
1b42

Information:

444761
54_OR|TA_MECHAN|SM_OF_EL

Non Patent LIterature ECTRICAL.pdf e45522204ccf1672b9b7e8an53de736344 A
a463

Information:

423349
55_NOMURA_AMORPHOUS.Non Patent Literature

pdf 9a3297ff054382dfce54f17943210fe8153b4
afe

Information:

721182

Non Patent Literature 56_JANO'|'|'I_NATIVE.pdf 7e40444522467bc115936e309a08790607 -
e98c1

Information:

236263

Non Patent Literature 57_PARK_ELECTRON|C.pdf ac7e09e1219002baa640c8d8666ed1d137a
bb7e2

Information: BLUEHOUSE EXHIBIT 1002
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983362

Non Patent Literature 58_HS|EH_P29_MODELING.pdf 12d4f226470c35984de3f4c9714c3e4ece88
0581

Information:

133596
59_JANO'|T|_OXYG EN_VACAN

Non Patent LIterature CIES.pdf 7e1f37c5db3201f49c88a05efce40c562f91-
a2b

Information:

529299
60_OBA_DEFECT_ENERGETICS.Non Patent Literature

pdf 21d4ac2ed153f1ff77721e15a05fc81bafac7
23f

Information:

191013

Non Patent Literature 61_OR|TA_AMORPHOUS.pdf 0a9a1f021b14db81582ea18a7561d90a2e9
aaa21

Information:

1046870

Non Patent Literature 62_HOSONO_WORK|NG.pdf d6a755f712f25108035fecfaa042fa14d83f6‘
M

InformatIon:

1022895
63_MO_AMORPHOUS_OX|DE.Non Patent Literature

pdf 6f8540cf28d2c85db1b2937425d0a758d3b
f77b3

Information:

248441
64_K|M_H|GH PERFORMANCE.Non Patent Literature

pdf fba26246ba820af8a6ed(74493698147174
7b83

131337
65_CLARK_F|RST_PR|NCIPLES.Non Patent Literature

pdf 36a7b4caebfc97272ec955f4bc59b31ea9b3
523a

Information:

368115

Non Patent Literature 66_LANY_DOPAB|L|TY.pdf 5eec921b9160fb26e88ba16d226e8a3a692
c37fa

Information: BLUEHOUSE EXHIBIT 1002
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885984

Non Patent Literature 67_PARK_DRY.pdf c963f077e46f318469c1fdfe7da963ea5f4b3
1d:

Information:

1192533
68_OH_IMPROV| NG_TH E_GATE

.pdf
Non Patent Literature

ef22000cec95d5f376bfe5caf8f46bd8d1be!

Information:

812168
69_U ENO_F|ELD_EFFECT_TRA

NSISTOR.pdf
Non Patent Literature

7108ae13a91fa62f4cd400ad0b4850ac53f1 ‘
bd1

Information:

3277313

MASTERIDSl9SEPT2013.pdf df0a774216536fbc74c9b1711df5faf17ea12
726

Multipart Description/PDF files in .zip description

Information Disclosure Statement (IDS) Form (SBOS)

Total Files Size (in bytes) 43371000

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe 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 Receipt will establish the international filing date of

the application.
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Attorney Docket No. 0756—10194

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: ) Confirmation No. 2340

Yasuharu HOSAKA et al. ) Group Art Unit: 2871

Serial No. 13/939,323 ) Examiner: E. Glick

Filed: July 11, 2013 ) '

For: DISPLAY DEVICE AND ELECTRONIC DEVICE )

INCLUDING THE DISPLAY DEVICE )

INFORMATION DISCLOSURE STATEMENT

Honorable Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313—1450

Dear Sir:

In accordance with the provisions of 37 CPR. § 1.56 and 37 CPR. §§ 1.97—1.99,

Applicant submits herewith a Form PTO—1449 listing information known to Applicant and

requests that this information be made of record in the above identified application. Copies are

submitted herewith in accordance with 37 CPR. § 1.98(a).

US. Patent Nos. 6,727,522 and 7,064,346 are in the family of JP 2000—150900.

US. Patent No. 7,061,014 is in the family of JP 2004—103957.

US. Patent No. 5,744,864 is in the family of JP 11—505377.

US. Patent No. 6,563,174 is in the family of JP 2003-086808.

U.S. Publication No. 2006/0244107 is in the family of WO 2004/114391.

Although no fee is due for this Information Disclosure Statement, the Commissioner is

hereby authorized to charge fees under 37 CPR. §§ 1.16, 1.17, 1.20(a), 1.20(b), 120(0), and

1.20(d) (except the Issue Fee) which may be required now or hereafter, or credit any

overpayment to Deposit Account No. 50-2280.

Respectfully submitted,

I _ i 2.,

Eric J. Robinson

Reg. No. 38,285

Robinson Intellectual Property Law Office, PC,

3975 Fair Ridge Drive
Suite 20 North

Fairfax, Virginia 22033 ‘ BLUEHOUSE EXHIBIT 1002
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/939,323

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) (i) or(m))

EXAMINATION) FOEE»(37 CFR1. 16(0

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1.16(i))

Independent(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
OLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 OFR1. 16(i))
Independent

(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”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 found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450wwwuspto .gov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

20 213/939,323 07/11/2013 2811 1600 0756-10194

 
 
   

CONFIRMATION NO. 2340

31780 FILING RECEIPT

Robinson Intellectual Property Law Office, P.C.

3975 Fair Ridge Drive lullllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Suite 20 North

Fairfax, VA 22033

Date Mailed: 08/01/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

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

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Yasuharu HOSAKA, Tochigi, JAPAN;

Yukinori SHIMA, Tatebayashi, JAPAN;

Kenichi OKAZAKI, Tochigi, JAPAN;

Shunpei YAMAZAKI, Setagaya, JAPAN;

Applicant(s)

Semiconductor Energy Laboratory Co., Ltd., Atsugi-shi, JAPAN

Non-Applicant Assignee(s)

Semiconductor Energy Laboratory Co., Ltd.

Power of Attorney: The patent practitioners associated with Customer Number 31780

Domestic Applications for which benefit is claimed - None.

A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the

USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2012-161344 07/20/2012

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual

property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to

page 1 of 3
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Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt

to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 07/26/2013

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

is US 13/939,323

Projected Publication Date: 01/23/2014

Non-Publication Request: No

Early Publication Request: No
Title

DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Preliminary Class

257

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

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

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

13/939,323 07/11/2013 Yasuharu HOSAKA 0756-10194

CONFIRMATION NO. 2340

31780 POA ACCEPTANCE LETTER

Robinson Intellectual Property Law Office, P.C.

3975 Fair Ridge Drive lllllllll lllllllllllllllllfllllllllllllllllllllllll 111111 lllllllllllllllllllllll
Suite 20 North

Fairfax, VA 22033

Date Mailed: 08/01/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/11/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1.33.

lewondimu/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 13939323 Document Date: 07/11/2013

The presence of this form in the IFW record indicates that the following document type was
received in electronic format on the date identified above. This content is stored in the SCORE

database.

- Drawing

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is

recorded in PALM, and no paper documents or physical media exist. The TIFF images in the

IFW record were created from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions developed by SIRA.

At the time of document entry (noted above):

- Examiners may access SCORE content via the eDAN interface.

- Other USPTO employees can bookmark the current SCORE URL

(http://es/ScoreAccessWeb/).

- External customers may access SCORE content via the Public and Private PAIR
interfaces.

Form Revision Date: February 8, 2006

1
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PTO/AIA/IS (03-13)
Approved for use through 01/31/2014. 0MB 0651-0032

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995 no nersons are re-uired to resond to a collection of information unless It dis - la 5 a valid OMB control number

mm. 0756-10194

PATENT APPLICATION Yasuharu HOSAKA et aI

TRANSIVIITTAL

(Onlyfor new nonprovlsionoi applications under 37 CFR 1.53(b)) EXPr555 M‘7’’ Label ND'-

  
  
  

 

   
 

 

 

 

APPUCAT'ON ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO- P.0. BOX 1450

Alexandria, VA 22313-1450

1i: FeeT'ansm'tta'FWm . ACCOMPANYING APPLICATION PAPERS(PTO/SB/17 or equivalent) »

2. Applicant asserts small entity status. 10- [Z Assignment Papers
See 37 CFR 127 (cover sheet 8L documentls»_w - Semiconductor Energy Laboratory 60.. Lid.

3. __ Applicant certifies micro entity status. See 37 CFR 1.29. Name Of Assrgnee .____._______Applicant must attach form PTO/SB/lsA or B or equivalent.

4. I Specification [Total Pages 59 I 11. E 37 CFR 3.73M Statement Power of AttorneyBoth the claims and abstract must start on a new page. (when there is an assignee)

77 (See MPEP § 603.01ialfor information on the preferred arrangement) 12‘ — English Translation Document
5. LC Drawingisi (35 use, 113) [Total Sheets 11 i Iifopplicable)
6. Inventor’s Oath or Declaration [Total Pages 8 . 13. 71 Information Disclosure Statement

{including substitute statements under 37 CFR 1.64 and assignments (PTO/SB/OB or PTO’1449)

servE as an oath ardeclaration under37 CFR 1.53{e)) Copies of citations attached

a. r: Newly executed (original or copy) 14. w Preliminary Amendment
b. A copy from a prior application (37 CFR 1.63(d)) 15. ’— Return Receipt Postcard

1E Application Data Sheet * See note below. — (MPEP § 503) (Should be specifically itemized)
see 37 CFR 1' 76 [WWAW14 °’ equ'va'entl 16. ___I Certified Copy of Priority DocumentIs)

8. CD-ROM or CD-R a (ifforeign priority Is claimed)

_in duplicate, large table, or Computer Program (Appendix) 3 17. : Nonpublication Request
__ Landscape Table on CD ';' Under 35 U.S.C. 122(b)(2)(8)(l). Applicant must attach form PTO/SB/35

9. Nucleotide and/orAmino Acid Sequence Submission ‘ __ m eqmvalent’
(if applicable, items a. — c. are required) 134 __ other:

  
 

a. L: Computer Readable Form [CRF)
 

 
b. __| Specification Sequence Listing on:

i. [: CD—ROM or CD-R (2 copies); or
WE Paper

c. I: Statements verifying Identity of above copies

 

 

   
”Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).

(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is underan obligation to assign, or person who otherwise shows sufficient proprietary
interest in the matter. See 37 CFR 1.46(b).

19. CORRESPONDENCE ADDRESS

 

 

El The address associated with Customer Number: 31780 OR B Correspondence address below

Name Eric J. Robinson. Robinson Intellectual Property Law Office, P.C.

Address 3975 Fair Ridge Drive, Suite 20 North

my zwcode 22033

CountryW571434-6789 erobmsonenpiocom

Signature I? I, Date July 1 1, 2013
Name

(WW, Stephen P. Catlin “eg‘Sl'at‘mm‘ 36,101[Attorney/Agent)
This collection of information is required by 37 CFR 1.5303). The information is required to obtain or retain a benefit by the public which is to tile (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 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, PD. Box 1450, Alexandria, VA 223134450.

If you need assistance in completing the form, call 1v800vPTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your

> submission of the attached form related to a patent application or patent. Accordingly. pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the US. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the US. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e,, GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use. to the public it the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.

BLUEHOUSE EXHIBIT 1002

Page 236 of 337



BLUEHOUSE EXHIBIT 1002 
Page 237 of 337

PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paeiwork Reduction Act of 1995, no uersons are re-uired to res-ond to a collection of information unless it dis-la s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.7316)

‘ Applicant/Patent Owner: Semiconductor Energy Laboratory Co., Ltd.

 
 

Application No./Patent No.: Filed/Issue Date: JUIY 11, 2013

Titled: DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Semiconductor Energy Laboratory (30., Ltd. ’ a corporation

 

  

  

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose gag of options 1, 2, 3 or 4 below):

1 I: The assignee of the entire right, title, and interest.

 2. I: An assignee of less than the entire right, title, and interest (check applicable box):

L The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest. , 

I: There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:  

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. E] The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. I: The recipient, via a court proceeding or the like (9.9., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose 93g of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. E] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 1.11 and 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, US. 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 223134450.

Ifyou need assistance in completing the form, call 1’800—PTO-9199 and select option 2.
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PTO/AlA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no uersons are re-uired to res-ond to a collection of information unless it dis-Ia s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73lcl

 
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel _, Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

  

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[3 Additional documents in the chain of title are listed on a supplemental sheet( ).

As required by 37 CFR 3.73(c)(1)(i). the documentary evidence of the chain of title from the original owner to the
assignee was. or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (Le, a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned ( os ti ' d below) is authorized to act on behalf of the assignee.

July 11, 2013

Signature , Date

Stephen P. Catlin Reg. No. 36,101
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act. '

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. A record in this system of records maybe disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the international Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s

responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the

public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney Docket No. 0756-10194

ASSIGNMENT

Serial No. ______________ Filed

WHEREAS, Yasuharu HOSAIgiiLYukinori SHIMA, Kenichi OKAZAKI and Shunpei
YAMAZAKI

(hereinafter designated as the undersigned) has (have) invented certain new and useful
improvements in DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE
DISPLAY DEVICE for which an application for Letters Patent of the United States of

America has been executed by the undersigned on , and;

 

 

WHEREAS, Semiconductor Energy Laborato_ry Cg, Ltd. of 398, Hase, Atsugi—shi,

Kanagawa-ken, 243-0036 Japan and its heirs, successors, legal representatives and assigns
(hereinafter designated as the Assignee) is desirous of acquiring the entire right, title and
interest in and to said invention and in and to any Letters Patent(s) that may be granted

therefor in the United States of America;

 

NOW, THEREFORE, in consideration of the sum of One Dollar ($1.00) to the

undersigned in hand paid, the receipt of which is hereby acknowledged, and other good and
valuable consideration, the undersigned has (have) sold, assigned and transferred, and by

these presents do sell, assign and transfer unto said Assignee the full and exclusive right to the
said invention in the United States of America and its territories and for all foreign countries,

dependencies and possessions and the entire right, title and interest in and to any and all
Letters Patent(s) which may be granted therefor in the United States of America and its
territories, dependencies and possessions, and in and to any and all divisions, reissues,
continuations and extensions thereof for the full term or terms for which the same may be

granted.

The undersigned agree(s) to execute all papers necessary in connection with this
application and any continuing, divisional or reissue applications thereof and also to execute
separate assignments in connection with such applications as the Assignee may deem
necessary or expedient.

The undersigned agree(s) to execute all papers necessary in connection with any
interference which may be declared concerning this application or any continuation, division
or reissue thereof or Letters Patent(s) or reissue patent issued thereon and to cooperate with

the Assignee in every way possible in obtaining and producing evidence and proceeding with
such interference.

The undersigned agree(s) to execute all papers and documents and to perform any act
which may be necessary in connection with claims under or provisions of the International
COnvention for the Protection of Industrial Property or similar agreements.

The undersigned agree(s) to perform all affirmative acts which may be necessary to
obtain a grant of a valid United States patent(s) to the Assignee and to vest all rights therein
hereby conveyed to said Assignee as fully and entirely as the same would have been held by
the undersigned if this Assignment and sale had not been made.

The undersigned hereby authorize(s) and request(s) the Commissioner of Patents and
Trademarks to issue any and all Letters Patents of the United States of America resulting from
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said application or any division or divisions or continuing or reissue applications thereof to
the said Assignee, as Assignee of the entire interest, and hereby convenants that he has (they
have) the full right to convey the entire interest herein assigned, and that he has (they have)
not executed, and will not execute, any agreement in conflict herewith.

The undersigned hereby grant(s) the law firm of ROBINSON INTELLECTUAL
PROPERTY LAW OFFICE the power to insert on this Assignment any further identification

which may be necessary or desirable in order to comply with the rules of the US. Patent and
Trademark Office for recordation of this document.

In witness thereof, this Assignment has been executed by the undersigned on the date(s)

opposite the undersigned name(s).

Mew Signature YA g“ Lia PM HOSA KA
Name Yasuharu HOSAKA

 

Date 0T 01 2413 Signature \fil i=5r its“ Q i5 “10k
Name Yukinori SHIMA

Date (717! 01g 209’ Signature ifiell icil l Ck/Al 24%];
Name Kenichi OKAZAKI

Date Signaturc

Name Shunpei YAMAZAKI

  

This assignment should preferably be acknowledged before a United States Consul or
Notary Public. If not, then the execution by the Inventor(s) should be witnessed has (have)
invented certain new and useful improvements in by at least two other persons who should

sign here.

  

  

 

Witness Signature

Witness Signature

Witness Signature
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Attorney Docket No.

ASSIGNMENT

Serial No. Filed

WHEREAS, Yasuharu HOSAKA, Yukinori SHIMA, Kenichi OKAZAKI and Shunpei
YAMAZAKJ

(hereinafter designated as the undersigned) has (have) invented certain new and useful

improvements in DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE
DISPLAY DEVICE for which an application for Letters Patent of the United States of

America has been executed by the undersigned on , and;

 

WHEREAS, Semiconductor Energy Laboratory Co., Ltd. of 398, Hase, Atsugi-shi,

Kanagawa-ken, 243-0036 Japan and its heirs, successors, legal representatives and assigns

(hereinafter designated as the Assignee) is desirous of acquiring the entire right, title and
interest in and to said invention and in and to any Letters Patent(s) that may be granted
therefor in the United States of America;

 

NOW, THEREFORE, in consideration of the sum of One Dollar ($1.00) to the

undersigned in hand paid, the receipt of which is hereby acknowledged, and other good and
valuable consideration, the undersigned has (have) sold, assigned and transferred, and by

these presents do sell, assign and transfer unto said Assignee the full and exclusive right to the
said invention in the United States of America and its territories and for all foreign countries,

dependencies and possessions and the entire right, title and interest in and to any and all
Letters Patent(s) which may be granted therefor in the United States of America and its
territories, dependencies and possessions, and in and to any and all divisions, reissues,
continuations and extensions thereof for the full term or terms for which the same may be

granted.

The undersigned agree(s) to execute all papers necessary in connection with this
application and any continuing, divisional or reissue applications thereof and also to execute
separate assignments in connection with such applications as the Assignee may deem
necessary or expedient.

The undersigned agree(s) to execute all papers necessary in connection with any
interference which may be declared concerning this application or any continuation, division
or reissue thereof or Letters Patent(s) or reissue patent issued thereon and to cooperate with
the Assignee in every way possible in obtaining and producing evidence and proceeding with
such interference.

The undersigned agree(s) to execute all papers and documents and to perform any act
which may be necessary in connection with claims under or provisions of the International
COnvention for the Protection of Industrial Property or similar agreements.

The undersigned agree(s) to perform all affirmative acts which may be necessary to
obtain a grant of a valid United States patent(s) to the Assignee and to vest all rights therein
hereby conveyed to said Assignee as fully and entirely as the same would have been held by
the undersigned if this Assignment and sale had not been made.

The undersigned hereby authorize(s) and request(s) the Commissioner of Patents and
Trademarks to issue any and all Letters Patents of the United States of America resulting from
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said application or any division or divisions or continuing or reissue applications thereof to

the said Assignee, as Assignee of the entire interest, and hereby convenants that he has (they
have) the full right to convey the entire interest herein assigned, and that he has (they have)
not executed, and will not execute, any agreement in conflict herewith.

The undersigned hereby grant(s) the law firm of ROBINSON INTELLECTUAL

PROPERTY LAW OFFICE the power to insert on this Assignment any further identification

which may be necessary or desirable in order to comply with the rules of the US. Patent and
Trademark Office for recordation of this document.

In witness thereof, this Assignment has been executed by the undersigned on the date(s)

opposite the undersigned name(s).

Date Signature
Name ' Yasuharu HOSAKA

  

Date Signature
Name Yukinori SHIMA

 

Date Signature
Name Kenichi OKAZAKI

 

Date 0 7/dZ/ZJ0 Signature
Name Shunpei MAZAKI

This assignment should preferably be acknowledged before a United States Consul or
Notary Public. If not, then the execution by the lnvent0r(s) should be witnessed has (have)
invented certain new and useful improvements in by at least two other persons who should

sign here.

 
Witness Signature

Witness Signature

Witness Signature
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PTO/AIN14 (03-13)
Approved for use through 0181/2014. OMB 0651-0032

US. 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 contains a valid OMB control number.
 

_ _ Attorney Docket Number 0756-10194
Application Data Sheet 37 CFR 1.76

 

Application Number

Title of Invention DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

   

  
Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to

I:I 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

 

 

 
  

Prefix Given Name Middle Name Family Name Suffix

Yasuharu

Residence Information (Select One) 0 US Residency (9 Non US Residency 0 Active US Military Service

City Tochigi Country of Residence i 'Jp

 

Mailing Address of Inventor:

Address 1 0/0 Semiconductor Energy Laboratory (30., Ltd.

Address 2 398, Hase

City Atsugi-shi, Kanagawa-ken StatelProvince

Postal Code 243—0036 JP

Inventor 2

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Yukinori SHIMA

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service

City Tatebayashi Country of Residence i JP

 

Mailing Address of Inventor:

Address 1 0/0 Semiconductor Energy Laboratory Co., Ltd.

Address 2 398, Hase

City Atsugi—shi, Kanagawa-ken StatelProvince

Postal Code 243—0036 JP

Remove
Inventor 3

Legal Name
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PTO/AIN14 (03-13)
Approved for use through 0181/2014. OMB 0651-0032

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

 

  
 

 

 Attorney Docket Number 0756-10194
Application Data Sheet 37 CFR 1.76

Application Number

 
 

Title of Invention DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Prefix Given Name Middle Name Family Name Suffix 
Kenichi OKAZAKI

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service

Mailing Address of Inventor:

Address 1 0/0 Semiconductor Energy Laboratory Co., Ltd.

Address 2 398, Hase

City Atsugi—shi, Kanagawa-ken Statel'Province

Postal Code 243—0036 JP

Remove
Inventor 4

Legal Name

Prefi_ Middle Name Family Name Suffix ——W2
Residence Information (Select One) 0 US Residency 6) Non US Residency 0 Active US Military Service

City _°”"‘“’°”*‘°"°’idencei JP

Mailing Address of Inventor:

 

Address 1 0/0 Semiconductor Energy Laboratory Co., Ltd.

Address 2 398, Hase

City Atsugi—shi, Kanagawa-ken Statel'Province

Postal Code 243—0036 JP

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

 

|:| An Address is being provided for the correspondence Information of this application.

erobinson@riplo.com 
  Customer Number

Email Address      

  
AddEman
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PTO/AIN14 (03-13)
Approved for use through 0181/2014. 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 contains a valid OMB control number.

_ _ Attorney Docket Number 0756-10194
Appllcatlon Data Sheet 37 CFR 1.76 _ _

 Title of Invention DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Application Information:

 

 
 

Title of the Invention DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Attorney Docket Number 0756-10194 | Small Entity Status Claimed |:|
 

 

Application Type Nonprovisional

SUbiectMafler

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

Publication Information:

|:| Request Early Publication (Fee required at time of Request 37 CFR 1.219)

  

  

Request Not to Publish. I hereby request that the attached application not be published under

El 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

  
 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.
 

Please Select One: (9 Customer Number 0 US Patent Practitioner 0 Limited Recognition (37 CFR 11.9)

 Customer Number 31780

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate

National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the

specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

 
 
 

 
 

 
Prior Application Status

   Filing Date (YYYY-MM-DD)Continuity Type Prior Application Number

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Application Number

 

Add
  

Foreign Priority Information:
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PTO/AIN14 (03-13)
Approved for use through 01l31l2014. 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 contains a valid OMB control number.

 

 

  
 

 

 _ _ Attorney Docket Number 0756-10194
Appllcatlon Data Sheet 37 CFR 1.76

Application Number

 
 

Title of Invention DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application

that is eligible for retrieval under the priority document exchange program (PDX) ithe information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PBX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).
 

_

    
Application Number Country I Filing Date (YYYY-MM-DD) Access Codei (if applicable)

2012-161344 JP 2012-07-20

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

  
Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

|:| contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
16, 2013. 

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application-as—filed; 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any US. application—as—filed from which benefit is

sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.
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PTO/AIN14 (03-13)
Approved for use through 0181/2014. 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 contains a valid OMB control number.

 
_ _ Attorney Docket Number 0756-10194

Appllcatlon Data Sheet 37 CFR 1.76 _ _

Title of Invention DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Applicant Information:

 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an

applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

@ Assignee 0 Legal Representative under 35 U.S.C. 117 0 Joint Inventor

0 Person to whom the inventor is obligated to assign. 0 Person who shows sufficient proprietary interest

 
 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally lncapacitated Inventor::|
If the Applicant is an Organization check here.

Organlzatlon Name Semiconductor Energy Laboratory Co, Ltd.

Mailing Address Information:

Address 1 398, Hase

Address 2

City Atsugi-shi, Kanagawa-ken State]Province

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. Add

  
Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office. 
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PTO/AlAl14 (03-13)
Approved for use through 0181/2014. 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 contains a valid OMB control number.

 

 

  
 

 

 Attorney Docket Number 0756-10194
Application Data Sheet 37 CFR 1.76

Application Number

 
 

Title of Invention DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Assignee 1

Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in
accordance with 37 CFR 1.215(b). Do not include in this section an applicant under 37 CFR 1.46 (assignee, person to whom the
inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application publication will
include the name of the applicant(s).

Remove 

If the AssigneeIs an Organization check here.

Prefix Middle Name Family Name Suffix

Mailing Address Information:

Address 1

Address 2

 

   
 

City StatelProvince

Additional Assignee Data may be generated within this form by selecting the Add button. Add

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications

 

 
 

Signature [Stephen P. Catlin/ Date (YYYY-MM-DD) 2013-07-11 

First Name Stephen P. Last Name ' Registration Number 36101

Additional Signature may be generated within this form by selecting the Add button. Add

  
 

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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/0r suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.
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The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

Privacy Act Statement

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance ofa patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

BLUEHOUSE EXHIBIT 1002

PageZfiD Qf 3.3.7

 
 
EFS Web 2.2.5



BLUEHOUSE EXHIBIT 1002 
Page 251 of 337

Attorney Docket No. 0756—10194

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Yasuharu HOSAKA et al.

)

)

Based on JP 2012-161344 ) New Application

Filed: July 20, 2012 )

For: DISPLAY DEVICE AND ELECTRONIC )

)DEVICE INCLUDING THE DISPLAY DEVICE

INFORMATION DISCLOSURE STATEMENT

Honorable Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In accordance with the provisions of 37 C.F.R. § 1.56 and 37 C.F.R. §§ 1.97—1.99,

Applicant submits herewith a Form PTO—1449 listing information known to Applicant and

requests that this information be made of record in the above identified application. Copies

are submitted herewith in accordance with 37 C.F.R. § 1.98(a).

US. Patent Nos. 7,791,072 and 8,237,166 and US. Publication Nos. 2006/0113536

and 2010/0295041 are in the family of JP 2006—165528.

US. Patent No. 8,269,218 and US. Publication Nos. 2011/0133181 and

2012/0319118 are in the family of JP 2011-139047.

Although no fee is due for this Information Disclosure Statement, the Commissioner

is hereby authorized to charge fees under 37 C.F.R. §§ 1.16, 1.17, 1.20(a), 1.20(b), 1.20(c),

and 1.20(d) (except the Issue Fee) which may be required now or hereafter, or credit any

overpayment to Deposit Account No. 50—2280.

Respectfully submitted,

Stephen P. Catlin

Reg. No. 36,101

Robinson Intellectual Property Law Office, PC.

3975 Fair Ridge Drive
Suite 20 North

Fairfax, Virginia 22033

(571) 434—6789
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PTO/AlA/BO (D742)
Approved for use through 11/300014. OMB 0651—0035

U.S. Patent and Trademark Office; US 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.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke al previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73 c .

I hereby appoint:

I Practitioners associated with Customer Number:I 31780
OR

I: Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Registration

Number

 

  
 

 

  
 

  
  Registration

       
 

 
As attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO)In connection with
any and all patent applications a ssigned only to the undersigned according to the USPTO assignment records or assignments docu ments
attached to this form in accordance with 37 CFR 3.73 c .

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.7 3(a) to:

M The address associated with Customer Number. 31780
OR

Firm or
Individual Name

 
 

 

     

 

 

 
 

 

Address

 
  
 

Country

Assignee Name and Address SEMICONDUCTOR ENERGY LABORATORY co" LTD393. HASE. ATSUGl—SHI
KANAGAWAKEN 243-0036
JAPAN

 
 
 
 

 

 

   

 
 

 
 

A copy of this form. together with a statement under 37 CFR 3.73M (Form PTO/SB/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

The individual whose signature and titleIs suppIIed belowIs authorized to act on behalf of the assignee

m

This collection of information"Is required by 37 CFR 1 ..31 1.32 and 1.33. The information ls required to obtain or retain a benefit by the public whichIs to file [and
by the USPTO to process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete. including gathering, preparing, and submitting the completed application form to the USPTO. firm: will vary depending upon the individual case. Any
comments on the amount at time you require to complete this form and/or suggestions tor reducing this burden. should be sent to the Chief Information Officer.
U.S. Patent and Trademark Office. U.S. Department of Commerce. PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES 0R COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commlssloner for Patents, PO. Box 1450, Alexandria, VA 22313—1450.

 

  
  

lfyou need assistance in completing the form, call 1-800—PTO—91 99 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35

U.S.C. 2(b)(2); (2) furnishing ofthe information solicited is voluntary; and (3) the principal purpose for which the
information is used by the US. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information. the US. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. A record from this system of records may be disclosed as a routine use in the course of presenting
evidence to a court, magistrate, or administrative tribunal including disclosures to opposing counselIn
the course of settlement negotiations.

3. A recordIn this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required

to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency”5
responsibility to recommend improvements in records management practices and programs, under

authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e.. GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the

public if the record was filed in an application which became abandoned or in which the proceedings were .
terminated and which application is referenced by either a published application. an application open to
public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/SB/OBA (07-06)
Approved for use through 03/31/2007. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Unde the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

   

   

   
  

 

 

(Use as many sheets as necessary)

Initials” No.1 Number—Kind Codez‘” 1mm) MM—DD-YYYY Applicant of Cited Document Figures Appear
‘ U82006/0113536 06-01—2006 KUMOMI et al.

037791072 M 09-07—201 0 KUMOMI et al.

””””””" 11-25—2010 KUMOMI et al.

U88237166 08-07~2012 KUMOVMl et al.
U8201 1/0133181 06-09-201 1 YAMAZAKI

US8269218 09-18—2012 YAMAZAKI

U82012/0319118 12-20—2012 YAMAZAKI

  

 

 

 

  

 

  

 

  

 

 

  

FRNEIG PATENT DCUMENTS

lnitials‘ No.1 Country Code" Number" 4(in Code5 (if known) MM-DD—YYYY Applicant of Cited Document Figures Appear
: JP2006-165528 06—22—2006

JP2011—139047 07—14—2011

  

 

 

 

   

 
  
Exflamner’ . , . ,. , , . Date ,. ., . .. . , ..
Signature Considered ; ‘

*EXAMINER: lnitiat 'rf 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. 1 Applicant‘s unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WlPO Standard STAG if possible. 6 Applicant is to place a check mark here it English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. 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 2 hours 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, US. Patent and Trademark Office, PO. Box 1450, Alexandria, VA 22313-
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800—PTO-9199 (1—800—786-9199) and select option 2.
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PTO/AiA/Dt (06-12)
Approved for use through 01/31/2014. OMB 0651-0032

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act ot 1995‘ no nersons are reuired to res-0nd to a collection of information unless it contains a valid OMB control number.

$%¥—@>—I~(37 CFR 1.76)EIEOT:¥FHRUEIEE¥§EIEHE~§%(37 CFR 1.53)
DECLARATION (37 CFR 1.53) FOR UTILITY on DESIGN APPLICATION USING AN APPLICATION DATA SHEET  37 CFR 1 .76)

321:??? DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE
Invention
  

T§E%B}1%‘Gaoéflili. j¥®Cth{BEE?§L§—g—o
As the below named inventor, I hereby declare that:

Kai-gm I ififiét’L'CMé. MoreThis declaration . .

is directed to: The attached applrcatron, or

iitl'diiéfi 543W: Iijfifiéfii’Lf: PCTEIEEEEE’E tbtfitifiéhft‘éibmiz’iiféh‘c
[:I use“.

United States application or PCT international application number filed on

LEECDHtEEIiTL E 3‘ Ebéb\l:t$Abii§I3EEFEE-Lf:£0)Echo'cfibhfflbw (’31

The above-identified application was made or authOrized to be made by me.

TAliifiiflifigfiifllifigbhétchtwfiififi. Eéhlibtfikmétfélfiififif‘é’o
I believe that I am the original inventor or an original joint inventor of a claimed invention in the application,

$3§§Izt§htéfl§trfil§®$Latency“: act 18 U.S.C. 10m I:.J:LJ. Eifihétxlifiiamsfifiwefifit igét‘Ii-EwmfiliétéEfifillmfit
SiELEOCEESEbifi‘o
I hereby acknowledge that any willtul false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

it.ED

WARNING:

EEEEE/dflififie lD aaearrexacexratfis. easieeemrzesousat sienWE'c-h treatise. access. Egéblial/‘J‘yh
a—PaeoaaoiexraitweaInsane E MELT; INII¥37>ZDUI3I7 l/‘J'yHJ—~thfiéfléi§fififié PTO-2038 «(DEEAEWM (ELI)
USPTO(5KIE$§§‘F§$ETTH¢. EEIEKBOL\litflfififiiaEfiwii‘ELwE‘DEfiiLTL‘i‘E/uo :mckamlélktfifiifi USPTO ter‘i‘rs‘eaefiuaahecmt
Ehcti sea/erase. USPTO names-armchair ecaorztaeIiETiEL. tifita‘telitwitth. eras/erase. sesame
await. titEIEUD’AFafi‘ ataélnlitfitfifiiili‘ (37 CFR1.213(a) wifiifilll:€¥5tLt:3lE/AE%$éanifiEEEmEbfiEEhTUéESEIfiE) . —%)\7‘fi
Ai’filfi‘étfiieweté:tfiflottfifiérfiifiwih sec. thitfibfiiitfiétt :‘éafi‘efinttr. eweseotafifiem; doablitfitrbtfifiehtdjlifi
seizeaELraaenwee-en. —etoxebra§geoaaabtaust IMJJTactual/flyHJ—Ffitamtficeut sane Hemmer:
teaser: PTO—2038 amiawmuzoeemft erffi-J‘C—liltxnilifiéctlacaifim

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to identity
theft. Personal information such as social security numbers, bank account numbers, or Credit card numbers (other than a check or credit card
authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a petition or an application. If this type of
personal information is included in documents submitted to the USPTO, petitioners/applicants should consider redacting such personal information
from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the
public after publication of the application (unless a non—publication request in compliance with 37 CFR 1.213(a) is made in the application) or
issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the application is referenced in a
published application or an issued patent (see 37 CFFI 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes
are not retained in the application file and therefore are not publicly available.

fiflfifiwfiiitfi‘cfi
LEGAL NAME OF INVENTOR

  

eras: sweat): . ,
Inventor: Yasuharu HOSAKA Date (Optional): 07/ 01 /2—0/3

gimme: Ya Sh ["51 Hr“ H USA KA
trite: fitifi¥~99—-I~(PTO/AlA/14 fieuttemtfi’éfiltfil lit germ) aeecneeoeaaeo Zimtltmfiittéct. cereeoeaflaui:
PTO/SB/AlA01 Ifitfifififfi ‘9‘?»

Note: An application data sheet (PTO/AlA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIAO1 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The intormation 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 1.11 and 1.14. This collection is estimated to take 1 minute to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Tlme 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. US. Patent and Trademark
Office, US. Department of Commerce, P.O. Box 1450, Alexandria, VA 223134450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESSSEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the farm, call f-800—PTO-9199 and select option
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PTO/AlA/01 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Pa-erwork Reduction Act of 1995, no oersons are re-uired to resend to a collection of information unless it contains a valid OMB control number.

$§a¥~99~1~w7 CFR 1.76)E{EOT:%F¥1fiUEEfifitflEE—g—EBT CFR 1.53)
DECLARATION (37 CFR 1.63) FOR UTlLlTY 0R DESIGN APPLICATION USING AN APPLICATION DATA SHEET

(37 CFR 1.76) 
 

 

  sagas DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE
Invention

  
 

 

  

 
 

T§E%Bfifififiéfltii. Oawltnibéfigtfifi'o
As the below named inventor, l hereby declare that:
 

  *Eg‘i alienate. eerieThis declaration . .

is directed to: The attached application, or  
   

 

 

 
 

  *l‘fldififi figélfili llflififiéhi: PCTlElifififififii thfdfififiéhfhétmljfifehf
“$752,
United States application or PCT international application number filed on

   
  

 .tEECDthlifilitAE Er. first\litboiiemaiaabizewlaboriflohiztlmca“.
The above-identified application was made or authorized to be made by me,
 

 
 

tblatrfidiiifigdll:&ehhé£tet®§eflfi%. eswasasaoaeeafiaca.
I believe that I am the original inventor or an original joint inventor of a Claimed invention in the application.

 

   xfifiil:EL‘TWEIZFE%UJ$LEITEGDT:E fili 18USC. 1001 i:J:U.:Il$&%ulfilin§1E5 (5)5503?em EéL‘li’cCDTfljilCJiéfllfillmiii
*ma

ataeuaaoaa.
I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

  
  

 
  

Wk.
EH-

WARNING:
 

  

   area/areal: ID asaansnaexeaa. assesses-Emma. saltwater. eateries. access. fiémliblfijvh
h—Peemaaiexeaoiaemarine a B’Jclj; 1M1]Torchliébfivtt~Ftfilfii§§E§¥Ecbé PTO—2038 «msakaliilntLtl
USPTOGléEFb’rEii’E‘fifiFflli.nelifibééhlzttdliifia§®51?L\03L\§§ZLTL\EEAJ°Cwiifiifiklfifiifi USPT012tsthtcsfiizaahectbt
engages/Mist: usmomaasistwsrttizxsm tlLeor:ia-AIQE:TEL asaarmuaecaraa/sieee tfittfiefiwea
emails mafia/Alia somerset:ital: (37 CFR1.)213(a weellzaauzalE/AEEJEPE‘fibre:sawmrrcsnrtxseeaeel.—stems
Aaaeasoaaeueaomwemwas 3:91-. dilatiifitfiahr:Eficaintt. endowment.eetxiieayitanemfiaa
E¢l:%%é:L‘CEBL3tLTL\/éi%%li.AliEAODAToiEI‘fi”Lacrosse-even“. Il‘Ul$i$otUfil/’}yl~h— Fad”mistrial) ittuetnmrw)
racism: PTO-2038 fiifiliflifiEUT’Ul/lflifiéfiéhft Li:b\‘ot~—timmswrsctoteaee.

  
  

  
  
  

 

  Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to identity
theft. Personal information such as social security numbers. bank account numbers. or credit card numbers (other than a check or credit card
authorization form PTOa2038 submitted for payment purposes) is never required by the USPTO to support a petition or an application. If this type of
personal information is included in documents submitted to the USPTO, petitioners/applicants should consider redacting such personal information
from the documents before Submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the
public after publication 01' the application (unless a non—publication request in compliance with 37 CFR 1.213(a) is made in the application) or
issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public it the application is referenced in a
published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes
are not retained in the application file and therefore are not publicly available.

%HH%UJIE‘£ER%
LEGAL NAME OF INVENTOR

 

  
  
  

  
 

  

 

 
  %Bfil%: EliQ‘H-ZE’E):

Inventor: Yukinori SHIMA Date (Optional) : £2 2 g C“ L / EOZ g

$43: _
Signature: th Lit/t 61/! S \A‘wQL

@151 WET‘TQV—HPTO/AlA/M fiéL‘lifmfingfiffi) ii %Bfimfiifiif$$i$®nnfiéab Xfiat‘fil: fifi?‘%:k EE§§%®%HH%:¢EIZ
PTO/SB/AlAm lfitfi’élfiffifi‘éo

Note: An application data sheet (PTO/AlA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AlA01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The inlormation is required to obtain or retain a benefit by the public which is to tile (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute 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 tor reducing this burden. should he sent to the Chief Information Officer. U.S. Patent and Trademark
Office. U ..S Department Di 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 1800PTO-9199 and select option ZBLUEHOUSE EXHIBIT 1002
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PTO/AIA/Dt (054 2)
Approved for use through 01/31/2014. OMB 0851-0032

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Pa-erwork Reduction Act of 1995, no nersons are reuired to res-0nd to a collection 01 information unless it contains a valid OMB control number.

essay—H37 CFR 1.76)’&E07‘:%l1§ZiUEIEfifitHflEEE—‘(fi CFR 1.63)
DECLARATION (37 CFR 1.63) FOR UTILITY on DESIGN APPLICATION USING AN APPLICATION DATA SHEET

fiflggfifi DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE
Invention

 

  

'Féflfiflfifi'EE/Yafltlit Demiébig’éfigbida

As the below named inventor, I hereby declare that:

753%“ . E sanennxeeewsThis declaration . .

is directed to: The attached appIIcatIon, or

iklillilfifit about: Eml'ifié‘ht PCTEIEI—EEEfi“? tbftfififiéhfhéfiwllfifi‘cfihf

E) was.
United States application or PCT international application number . filed on

.tsawfltiifilitlt E 5. abet\littnitgllfi’éifisibffla)I:J:offi7lr>tli‘:tia)'c’9"=
The above-identified application was made or authorized to be made by me.

it‘latiistbfifiéEIDIZEBtotthIttrtwfififie‘. asuuteeeoaaeeaca.
I believe that I am the original inventor or an original joint inventor Of a claimed invention in the application.

$523Kfib‘tfifitfil:£fi%®$buf§fioki§fili 18 U. S. C. 1001 I:=li .;II$85%>L‘I$§E£(5)$OD¥EWL aetileeoamxeaswa
fitfiélt’fis”was“.
I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by tine or imprisonment of not more than five (5) years, or both.

gee.ED-

WARNING:

sees/Lassen: ID attennesaclatlsee. rsaseeaamzasoum. SEEfifiE'GTJi%I%flE§5-i tenures-e. fiéL‘liOI/‘va
n-Faemsaalsxlstam—sea(samea mew; Il\t)]$3fi%>t\la7b-‘J‘ym—FtfififiéesEEiE'fibb PTO~2038 «UJEEAEWWRL'O
USPToolelatsEtPstefina. fififiméL\latblifiElaésmii‘cuoéugatb'cuiem mainstream USPTO Iveslteeazashecw
flux-3‘ EEEEfi/tblifififi. USPTO I: fiéi§dfi¢§fifilz$<EEU tibfinffiwZ-‘sIfiTIELt Idiifitstali'fillie/uo filififi/dfifififilit fiitdtlifiwéa
arses dfiEEUJ’W‘fi Eéwifistifitfili (37 CFR1.213(a) oaaIIzeaLmIa/aaassaesfieorsmmannxaeeees).~emt
A$7fibtitre)efsezeatnottswgnifiuaa él‘olltfltmbi‘fikfiéht‘:EEfi‘Efio'CTI eoaemeraem;astxiateayliinemfle
emIzeeeLr-gaemuxaeeei—fixxmkehfistance/sows?“ letJJEHsotzMI/v-ymPaaaamv ittmeaam—m:
seem: PTOPZOBB fiittitbtisj7tiblzlilfi’cfiehf. Ltbb‘tFtilkbikeatezaa'cesea

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to identity
theft. Personal information such as social security numbers, bank account numbers, or credit card numbers (other than a check or credit card
authorization form PTO‘2038 submitted for payment purposes) is never required by the USPTO to support a petition or an application. If this type of
personal information is included in documents submitted to the USPTO, petitioners/applicants should consider redacting such personal information
from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the
public after publication of the application (unless a non—publication request in compliance with 37 CFR 1.213(a) is made in the application) or
issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the application is referenced in a
published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms PTO-2038 submitted for payment purposes
are not retained in the application file and therefore are not publicly available.
  

%BJI%0)EKE%
LEGAL NAME OF INVENTOFI

ease: EIthETe‘): I A w
Inventor: KenichiOKAZAKl Date (Optional): 01/ 01/2”)

ea: - c ’ - k4 {Iw/Signature: all“ C‘II\ I C 2 é1"
trfifi: EHEET—Q‘P—HPTO/AlA/M &3%L\Ii%wfi%IfiT)Izt %Hfilw Eitsfllitfiflmnnfiéfiapt seamen-«rat. caesoaaeac
PTO/SB/AIAD1 mtfi’elfimté,

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIA01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.53. 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 1.11 and 1.14. This collection is estimated to take 1 minute to complete,
including gathering, preparing, and submitting the completed application form to the USPTO, ‘I’Ime will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions tor reducing this burden, should be sent to the Chief Information Officer. US. Patent and Trademark
Office, U.S. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESSSEND TO:
Commissioner tor Patents, 9.0. Box 1450, Alexandria, VA 22313-1450,

Ifyou need assistance in complen'ng the farm, call 7 ~800-PTO~91 99 and select option ZBLUEHOUSE EXHIBIT 1 002
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DESCRIPTION

DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY

DEVICE

TECHNICAL FIELD

[0001]

The present invention relates to a display device using a liquid crystal panel or

a display device using an organic EL panel. The present invention further relates to an

electronic device including the display device.

BACKGROUND ART

[0002]

In recent years, display devices using liquid crystal panels and display devices

using organic EL panels have been under active development. These display devices

are broadly classified into display devices in which only a transistor for pixel control

(pixel transistor) is formed over a substrate and a scanning circuit (driver circuit) is

included in a peripheral IC and display devices in which a scanning circuit is formed

over the same substrate as the pixel transistor.

[0003]

A display device in which a driver circuit is integrated with a pixel transistor is

effective in reducing the frame width of the display device or cost of the peripheral IC.

However, a transistor used in the driver circuit is required to have better electrical

characteristics (e.g., field-effect mobility (uFE) or threshold) than the pixel transistor.

[0004]

A silicon—based semiconductor material is widely known as a material for a

semiconductor thin film applicable to a transistor. As another material, an oxide

semiconductor material has been attracting attention. For example, a transistor in

which a semiconductor thin film is formed using an amorphous oxide that contains

indium (In), gallium (Ga), and zinc (Zn) and has an electron carrier concentration lower

than 1018 /cm3 is disclosed (for example, see Patent Document 1).

[0005]
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A transistor using an oxide semiconductor for a semiconductor layer has higher

field-effect mobility than a transistor using amorphous silicon which is a silicon—based

semiconductor material for a semiconductor layer. Hence, the transistor using an oxide

semiconductor can operate at high speed and be suitably used for the display device in

which a pixel transistor is integrated with a driver circuit. Besides, manufacturing

steps of the transistor using an oxide semiconductor are easier than those of a transistor

using polycrystalline silicon for a semiconductor layer.

[0006]

However, a problem of the transistor using an oxide semiconductor for a

semiconductor layer is that entry of impurities such as hydrogen or moisture into the

oxide semiconductor generates carriers and changes electrical characteristics of the

transistor.

[0007]

To solve the above problem, a transistor whose reliability is improved by

making the concentration of hydrogen atoms in an oxide semiconductor film used as a

channel formation region of the transistor less than l X 1016 cm’3 is disclosed (e.g.,

Patent Document 2).

[References]

[0008]

Patent Document 1: Japanese Published Patent Application No. 2006—165528

Patent Document 2: Japanese Published Patent Application No. 2011-139047

DISCLOSURE OF INVENTION

[0009]

As also described in Patent Document 2, to sufficiently maintain the electrical

characteristics of the transistor using an oxide semiconductor film for a semiconductor

layer, it is important to remove hydrogen, moisture, and the like from the oxide

semiconductor film as much as possible.

[0010]

Further, when transistors are used for both a pixel region and a driver circuit

region in a display device, an electrical load on the transistor used for the driver circuit

region is larger than that on the transistor used for the pixel region, although this
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depends on the driving method. Thus, electrical characteristics of the transistor used

for the driver circuit region is important.

[0011]

In particular, a problem with display devices in which transistors using an

oxide semiconductor film for a semiconductor layer are used for the pixel region and the

driver circuit region has been deterioration of the transistor used for the driver circuit

region, which occurs in a reliability test in a high temperature and high humidity

environment. The cause of the deterioration of the transistor is an increase in the

carrier density of the oxide semiconductor film used as the semiconductor layer due to

entry of moisture or the like into the oxide semiconductor film from an organic

insulating film formed over the transistor.

[0012]

In view of the above, an object of one embodiment of the present invention is

to suppress changes in the electrical characteristics of a display device including

transistors in a pixel region and a driver circuit region and improve the reliability of the

display device. An object of one embodiment of the present invention is, in particular,

to suppress entry of hydrogen or moisture into the oxide semiconductor film in a display

device using an oxide semiconductor film for a channel formation region of a transistor,

suppress changes in the electrical characteristics of the display device, and improve its

reliability.

[0013]

To achieve any of the above objects, one embodiment of the present invention

provides a structure which can suppress changes in the electrical characteristics of

transistors used for a pixel region and a driver circuit region in a display device.

Specifically, one embodiment of the present invention provides a structure in which, an

oxide semiconductor film is used for a channel formation region of a transistor, and a

planarization film formed with an organic insulating material over the transistor has a

characteristic structure so that hydrogen or moisture hardly enters the oxide

semiconductor film, particularly the oxide semiconductor film used for the driver circuit

region. The structure is more specifically described below.

[0014]

One embodiment of the present invention is a display device including a pixel
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region where a plurality of pixels each including a pixel electrode and at least one first

transistor electrically connected to the pixel electrode is arranged, a first substrate

provided with a driver circuit region that is located outside and adjacent to the pixel

region and includes at least one second transistor which supplies a signal to the first

transistor included in each of the pixels in the pixel region, a second substrate provided

to face the first substrate, a liquid crystal layer interposed between the first substrate and

the second substrate, a first interlayer insulating film including an inorganic insulating

material over the first transistor and the second transistor, a second interlayer insulating

film including an organic insulating material over the first interlayer insulating film, and

a third interlayer insulating film including an inorganic insulating material over the

second interlayer insulating film. In the display device, the third interlayer insulating

film is provided in part of an upper region of the pixel region, and an edge portion of the

third interlayer insulating film is formed on an inner side than the driver circuit region.

[0015]

In the above structure, the following may be included: a first alignment film

over the pixel electrode; the liquid crystal layer over the first alignment film; a second

alignment film over the liquid crystal layer; a counter electrode over the second

alignment film; an organic protective insulating film over the counter electrode; a

colored film and a light-blocking film over the organic protective insulating film; and

the second substrate over the colored film and the light—blocking film.

[0016]

Another embodiment of the present invention is a display device including a

pixel region where a plurality of pixels each including a pixel electrode and at least one

first transistor electrically connected to the pixel electrode is arranged, a first substrate

provided with a driver circuit region that is located outside and adjacent to the pixel

region and includes at least one second transistor which supplies a signal to the first

transistor included in each of the pixels in the pixel region, a second substrate provided

to face the first substrate, a light-emitting layer interposed between the first substrate

and the second substrate, a first interlayer insulating film including an inorganic

insulating material over the first transistor and the second transistor, a second interlayer

insulating film including an organic insulating material over the first interlayer

insulating film, and a third interlayer insulating film including an inorganic insulating
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material over the second interlayer insulating film. In the display device, the third

interlayer insulating film is provided in part of an upper region of the pixel region, and

an edge portion of the third interlayer insulating film is formed on an inner side than the

driver circuit region.

[0017]

In the above structure, the light-emitting layer over the pixel electrode and an

electrode over the light-emitting layer may be included.

[0018]

Further, in any of the above structures, the third interlayer insulating film is

preferably one selected from a silicon nitride film, a silicon nitride oxide film, and an

aluminum oxide film.

[0019]

Further, in any of the above structures, a semiconductor material included in a

channel formation region of each of the first transistor and the second transistor is

preferably an oxide semiconductor. In addition, the first transistor and the second

transistor each preferably include a gate electrode, a semiconductor layer including an

oxide semiconductor over the gate electrode, and a source electrode and a drain

electrode over the semiconductor layer.

[0020]

One embodiment of the present invention includes, in its category, an

electronic device including a display device having any of the above structures.

[0021]

Changes in the electrical characteristics of a display device including

transistors in a pixel region and a driver circuit region can be suppressed, and the

reliability of the display device can be improved. In particular, entry of hydrogen or

moisture into the oxide semiconductor film in a display device using an oxide

semiconductor film for a channel formation region of a transistor can be suppressed,

changes in the electrical characteristics of the display device can be suppressed, and its

reliability can be improved.

BRIEF DESCRIPTION OF DRAWINGS

[0022]
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In the accompanying drawings:

FIGS. 1A to lC illustrate top views of one mode of a display device;

FIG. 2 illustrates a cross section of one mode of a display device;

FIG. 3 illustrates a top view of one mode of a display device;

FIG 4 illustrates a cross section of one mode of a display device;

FIGS. 5A and 5B illustrate a circuit diagram and a cross-sectional view of an

example of a display device with an image sensor according to one embodiment of the

present invention;

FIGS. 6A to 6C illustrate an example of a tablet terminal according to one

embodiment of the present invention;

FIGS. 7A to 7C each illustrate an example of an electronic device according to

one embodiment of the present invention;

FIG. 8 shows the ion intensity of released gas versus mass—to—charge ratio;

FIG. 9 shows the ion intensity versus substrate surface temperature for each

mass-to-charge ratio;

FIG 10 illustrates a cross—sectional image of an observed sample; and

FIGS. 11A and 11B illustrate electrical characteristics of samples.

BEST MODE FOR CARRYING OUT THE INVENTION

[0023]

Hereinafter, embodiments of the present invention will be described in detail

with reference to the accompanying drawings. However, the present invention is not

limited to the description below, and it is easily understood by those skilled in the art

that modes and details disclosed herein can be modified in various ways without

departing from the spirit and the scope of the present invention. Therefore, the present

invention is not construed as being limited to description of the embodiments.

[0024]

In embodiments hereinafter described, the same components may be denoted

by the same reference numerals throughout the drawings. Note that the thickness, the

width, a relative position, and the like of components, namely, layers, regions, and the

like illustrated in the drawings are exaggerated in some cases for clarification in the

description of the embodiment.
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[0025]

In this specification and the like, the term such as "electrode" or "wiring" does

not limit a function of a component. For example, an "electrode" is sometimes used as

part of a "wiring", and vice versa. Furthermore, the term “electrode” or “wiring” can

include the case where a plurality of “electrodes” or “wirings” is formed in an integrated

manner.

[0026]

Further, in this specification or the like, a silicon nitride oxide film is a film

containing nitrogen, oxygen, and silicon as its components and containing more

nitrogen than oxygen. Further, a silicon oxynitride film is a film containing oxygen,

nitrogen, and silicon as its components and containing more oxygen than nitrogen.

[0027]

Functions of a "source" and a "drain" are sometimes replaced with each other

when a transistor of opposite polarity is used or when the direction of current flowing is

changed in circuit operation, for example. Therefore, the terms "source" and "drain"

can be used to denote the drain and the source, respectively, in this specification and the

like.

[0028]

(Embodiment 1)

In this embodiment, a display device using a liquid crystal panel is described as

one mode of a display device with reference to FIGS. 1A to 1C and FIG. 2.

[0029]

FIGS. 1A to 1C illustrate top views of the display device as one mode of a

display device. Note that FIG 1A, FIG 1B, and FIG 1C illustrate top views of the

whole display device, part of a driver circuit portion of the display device, and part of a

pixel region, respectively. In addition, FIG 2 corresponds to a cross—sectional view

taken along the line Xl-Yl in FIG 1A.

[0030]

In the display device illustrated in FIG 1A, a sealant 166 is provided so as to

surround a pixel region 142, and gate driver circuit portions 140 and a source driver

circuit portion 144, which are driver circuit regions that are located outside and adjacent

to the pixel region 142 and supply signals to the pixel region 142, which are provided
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over a first substrate 102; sealing is performed with a second substrate 152. The

second substrate 152 is provided so as to face the first substrate 102 where the pixel

region 142, the gate driver circuit portions 140, and the source driver circuit portion 144

are provided. Thus, the pixel region 142, the gate driver circuit portions 140, and the

source driver circuit portion 144 are sealed together with a display element by the first

substrate 102, the sealant 166, and the second substrate 152.

[0031]

In FIG. 1A, a flexible printed circuit (FPC) terminal portion 146 which is

electrically connected to the pixel region 142, the gate driver circuit portions 140, and

the source driver circuit portion 144 is provided in a region that is different from the

region surrounded by the sealant 166, over the first substrate 102. An FPC 148 is

connected to the FPC terminal portion 146. Signals and potentials applied to the pixel

region 142, the gate driver circuit portions 140, and the source driver circuit portion 144

are supplied through the FPC 148.

[0032]

Although an example in which the gate driver circuit portions 140 and the

source driver circuit portion 144 are formed over the first substrate 102 where the pixel

region 142 is formed is shown in FIG. 1A, this structure does not limit the present

invention. For example, only the gate driver circuit portions 140 may be formed over

the first substrate 102 so that an additionally provided substrate where a source driver

circuit is formed (e.g., a driver circuit substrate formed using a single crystal

semiconductor film or a polycrystalline semiconductor film) is mounted on the first

substrate 102.

[0033]

Although a structure in which the two gate driver circuit portions 140 are

placed on both sides of the pixel region 142 is exemplified in FIG. 1A, this structure

does not limit the present invention. For example, a gate driver circuit portion 140

may be placed on only one side of the pixel region 142.

[0034]

There is no particular limitation on a method of connecting the additionally

provided driver circuit substrate; a chip on glass (COG) method, a wire bonding method,

a tape automated bonding (TAB) method, or the like can be used. In addition, the
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display device includes a panel in which a display element is sealed and a module in

which an IC and the like including a controller are mounted on the panel.

[0035]

As described above, some or all of the driver circuits which include transistors

can be formed over the first substrate 102 where the pixel region 142 is formed, so that

a system—on—panel can be obtained.

[0036]

In FIG. 1C, a first transistor 101 and a capacitor 107 are formed in the pixel

region 142. In the first transistor 101, a gate electrode 104, a source electrode 110, and

a drain electrode 112 are electrically connected to a semiconductor layer 108.

Although not illustrated in the plan view in FIG. 1C, over the first transistor 101, a first

interlayer insulating film formed using an inorganic insulating material, a second

interlayer insulating film formed using an organic insulating material over the first

interlayer insulating film, and a third interlayer insulating film formed using an

inorganic insulating material over the second interlayer insulating film are formed.

The capacitor 107 includes a capacitor electrode 118, the third interlayer insulating film

formed over the capacitor electrode 118, and a pixel electrode 122 formed over the third

interlayer insulating film.

[0037]

In FIG. 1B, a second transistor 103 and a third transistor 105 are formed in the

gate driver circuit portion 140 which is a driver circuit region. In each of the

transistors in the gate driver circuit portion 140, the gate electrode 104, the source

electrode 110, and the drain electrode 112 are electrically connected to the

semiconductor layer 108. In the gate driver circuit portion 140, a gate line including

the gate electrode 104 extends in the horizontal direction, a source line including the

source electrode 110 extends in the vertical direction, and a drain line including the

drain electrode 112 extends in the vertical direction with a distance from the source

electrode.

[0038]

The gate driver circuit portion 140 including the second transistor 103 and the

third transistor 105 can supply a signal to the first transistor 101 included in each pixel

of the pixel region 142.
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[0039]

To control various signals, raise a voltage, and the like, the second transistor

103 and the third transistor 105 in the gate driver circuit portion 140 require a relatively

high voltage, specifically a voltage of about 10 V to 30 V. In contrast, the first

transistor 101 in the pixel region 142 is used only for switching of a pixel and therefore

can be driven at a voltage of about several volts to 20 volts. Thus, a stress applied to

the second transistor 103 and the third transistor 105 in the gate driver circuit portion

140 is much larger than a stress applied to the first transistor 101 in the pixel region 142.

[0040]

To specifically describe a structure of the display device illustrated in FIGS. 1A

to 1C, structures of the gate driver circuit portion 140 and the pixel region 142 are

described below using FIG. 2 corresponding to a cross—sectional view along the line

Xl—Yl in FIGS. 1Ato 1C.

[0041]

In the pixel region 142, the first transistor 101 is formed with the first substrate

102, the gate electrode 104 formed over the first substrate 102, a gate insulating film

106 formed over the gate electrode 104, the semiconductor layer 108 which is in contact

with the gate insulating film 106 and provided to overlap with the gate electrode 104,

the source electrode 110 and the drain electrode 112 formed over the gate insulating

film 106 and the semiconductor layer 108.

[0042]

In addition, the pixel region 142 includes a first interlayer insulating film 114

formed using an inorganic insulating material over the first transistor 101, specifically

over the gate insulating film 106, the semiconductor layer 108, the source electrode 110,

and the drain electrode 112, a second interlayer insulating film 116 formed using an

organic insulating material over the first interlayer insulating film 114, the capacitor

electrode 118 formed over the second interlayer insulating film 116, a third interlayer

insulating film 120 formed using an inorganic insulating material over the second

interlayer insulating film 116 and the capacitor electrode 118, and the pixel electrode

122 formed over the third interlayer insulating film 120.

[0043]

Note that the capacitor 107 is formed with the capacitor electrode 118, the third
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interlayer insulating film 120, and the pixel electrode 122. The capacitor electrode 118,

the third interlayer insulating film 120, and the pixel electrode 122 are preferably

formed using a material having the property of transmitting visible light, in which case

large capacitance can be ensured without reducing the aperture ratio of the pixel region.

[0044]

The pixel region 142 includes, over the pixel electrode 122, a first alignment

film 124, a liquid crystal layer 162 provided over the first alignment film 124, a second

alignment film 164 provided over the liquid crystal layer 162, a counter electrode 158

provided over the second alignment film 164, an organic protective insulating film 156

provided over the counter electrode 158, a colored film 153 and a light—blocking film

154 which are provided over the organic protective insulating film 156, and the second

substrate 152 provided over the colored film 153 and the light-blocking film 154.

[0045]

Note that a liquid crystal element 150 which is a display element is formed

with the pixel electrode 122, the first alignment film 124, the liquid crystal layer 162,

the second alignment film 164, and the counter electrode 158.

[0046]

In the gate driver circuit portion 140, the second transistor 103 and the third

transistor 105 are formed with the first substrate 102, the gate electrode 104 formed

over the first substrate 102, the gate insulating film 106 formed over the gate electrode

104, the semiconductor layer 108 which is in contact with the gate insulating film 106

and provided to overlap with the gate electrode 104, the source electrode 110 and the

drain electrode 112 formed over the gate insulating film 106 and the semiconductor

layer 108.

[0047]

In addition, the gate driver circuit portion 140 includes the first interlayer

insulating film 114 formed over the second transistor 103 and the third transistor 105,

specifically over the gate insulating film 106, the semiconductor layer 108, the source

electrode 110, and the drain electrode 112, and the second interlayer insulating film 116

formed over the first interlayer insulating film 114.

[0048]

Thus, the third interlayer insulating film 120 is provided in part of an upper
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region of the pixel region 142, and an edge portion of the third interlayer insulating film

120 is formed on an inner side than the gate driver circuit portion 140 which is a driver

circuit region.

[0049]

The above—described structure allows moisture taken in from the outside or a

gas of moisture, hydrogen, or the like generated in the display device to be released to a

portion above the second interlayer insulating film 116 of the gate driver circuit portion

140. Accordingly, it is possible to suppress incorporation of a gas of moisture,

hydrogen, or the like into the first transistor 101, the second transistor 103, and the third

transistor 105.

[0050]

For the second interlayer insulating film 116 formed using an organic

insulating material, an organic insulating material with which the planarity is improved

is needed so that unevenness of the transistors included in the display device or the like

is reduced. This is because the reduction in the unevenness of the transistors or the

like leads to an improvement of the display quality of the display device. However,

when heating or the like is performed, the organic insulating material releases hydrogen,

moisture, or an organic component as a gas.

[0051]

The above—mentioned gas of hydrogen, moisture, or an organic component is

unlikely to be a great problem for a transistor using a silicon film, which is a

silicon—based semiconductor material, in the semiconductor layer 108, for example.

However, in one embodiment of the present invention, the semiconductor layer 108 is

formed using an oxide semiconductor film, and hence the gas from the second interlayer

insulating film 116 formed using an organic insulating material needs to be suitably

released. Note that, when the semiconductor layer 108 is formed using an oxide

semiconductor film, the structure in which an edge portion of the third interlayer

insulating film 120 is formed on an inner side than the gate driver circuit portion 140

which is a driver circuit region has an excellent effect. Further, a similar effect can

also be obtained in a transistor with the semiconductor layer 108 formed using a

material (e.g., amorphous silicon or crystalline silicon which is a silicon—based

semiconductor material) other than an oxide semiconductor.
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[0052]

In this embodiment, the third interlayer insulating film 120 formed using an

inorganic insulating material over the second interlayer insulating film 116 formed

using an organic insulating material is used as a dielectric of the capacitor 107. Further,

the third interlayer insulating film 120 formed using an inorganic insulating material can

suppress entry of hydrogen, moisture, or the like into the second interlayer insulating

film 116 from the outside.

[0053]

However, if the third interlayer insulating film 120 is formed over the second

interlayer insulating film 116 over the second transistor 103 and the third transistor 105

which are used for the gate driver circuit portion 140, the gas released from the organic

insulating material in the second interlayer insulating film 116 cannot be dispersed into

the outside and enters the second transistor 103 and the third transistor 105.

[0054]

When the above—described gas released from the organic insulating material

enters the oxide semiconductor used in the semiconductor layer 108 of the transistors,

the gas is taken in as an impurity into the oxide semiconductor film. This changes

characteristics of the transistors using the semiconductor layer 108.

[0055]

In contrast, in the structure as illustrated in FIG. 2 where the third interlayer

insulating film 120 is holed over the second transistor 103 and the third transistor 105

which are used for the gate driver circuit portion 140, that is, the third interlayer

insulating film 120 is provided in part of the pixel region 142 and an edge portion of the

third interlayer insulating film 120 is formed on an inner side than the gate driver circuit

portion 140, the gas released from the second interlayer insulating film 116 can be

dispersed into the outside.

[0056]

Also in the first transistor 101 used for the pixel region 142, as illustrated in

FIG. 2, it is preferable to remove a portion of the third interlayer insulating film 120

formed using an inorganic insulating material, which overlaps with the semiconductor

layer 108. Such a structure can suppress entry of the gas released from the second

interlayer insulating film 116 formed using an organic insulating material into the first
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transistor 101.

[0057]

Here, other components of the display device illustrated in FIGS. 1A to 1C and

FIG. 2 are detailed below.

[0058]

For the first substrate 102 and the second substrate 152, a glass material such as

aluminosilicate glass, aluminoborosilicate glass, or barium borosilicate glass is used.

In the mass production, for the first substrate 102 and the second substrate 152, a

mother glass with any of the following sizes is preferably used: the 8-th generation

(2160 mm X 2460 mm), the 9-th generation (2400 mm X 2800 mm, or 2450 mm X 3050

mm), the 10—th generation (2950 mm X 3400 mm), and the like. High process

temperature and a long period of process time drastically shrink the mother glass.

Hence, in the case where mass production is performed with the use of the mother glass,

it is preferable that the heat process in the manufacturing process be preferably

performed at a temperature lower than or equal to 600 °C, further preferably lower than

or equal to 450 °C, still further preferably lower than or equal to 350 °C.

[0059]

Note that a base insulating film may be provided between the first substrate

102 and the gate electrode 104. As the base insulating film, a silicon oxide film, a

silicon oxynitride film, a silicon nitride film, a silicon nitride oxide film, a gallium oxide

film, a hafnium oxide film, an yttrium oxide film, an aluminum oxide film, an

aluminum oxynitride film, and the like can be given as examples. Note that when a

silicon nitride film, a gallium oxide film, a hafnium oxide film, an yttrium oxide film,

an aluminum oxide film, or the like is used as the base insulating film, it is possible to

suppress entry of impurities such as an alkali metal, water, and hydrogen from the first

substrate 102 into the oxide semiconductor layer 108.

[0060]

For the gate electrode 104, a metal element selected from aluminum, chromium,

copper, tantalum, titanium, molybdenum, and tungsten, an alloy containing any of these

metal elements as a component, an alloy containing these metal elements in

combination, or the like can be used. One or both of the metal elements of manganese
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and zirconium may be used. Further, the gate electrode 104 may have a single-layer

structure or a stacked—layer structure of two or more layers. A single-layer structure of

an aluminum film containing silicon, a two-layer structure in which a titanium film is

stacked over an aluminum film, a two-layer structure in which a titanium film is stacked

over a titanium nitride film, a two-layer structure in which a tungsten film is stacked

over a titanium nitride film, a two-layer structure in which a tungsten film is stacked

over a tantalum nitride film or a tungsten nitride film, a three-layer structure in which a

titanium film, an aluminum film, and a titanium film are stacked in this order, and the

like can be given as examples. Alternatively, a film, an alloy film, or a nitride film

which contains aluminum and one or more elements selected from titanium, tantalum,

tungsten, molybdenum, chromium, neodymium, and scandium may be used.

[0061]

The gate electrode 104 can also be formed using a light—transmitting

conductive material such as indium tin oxide, indium oxide containing tungsten oxide,

indium zinc oxide containing tungsten oxide, indium oxide containing titanium oxide,

indium tin oxide containing titanium oxide, indium zinc oxide, or indium tin oxide to

which silicon oxide is added. It is also possible to use a stacked—layer structure formed

using the above light-transmitting conductive material and the above metal element.

[0062]

Further, between the gate electrode 104 and the gate insulating film 106, an

In-Ga-Zn-based oxynitride semiconductor film, an In-Sn-based oxynitride

semiconductor film, an In-Ga-based oxynitride semiconductor film, an In-Zn-based

oxynitride semiconductor film, a Sn-based oxynitride semiconductor film, an In-based

oxynitride semiconductor film, a film of a metal nitride (such as InN or ZnN), or the

like may be provided. These films each have a work function higher than or equal to 5

eV, preferably higher than or equal to 5.5 eV, which is higher than the electron affinity

of the oxide semiconductor. Hence, the threshold voltage of the transistor using the

oxide semiconductor can be shifted in the positive direction, and a so—called

normally-off switching element can be achieved. For example, as an In-Ga-Zn-based

oxynitride semiconductor film, an ln-Ga-Zn-based oxynitride semiconductor film

having a higher nitrogen concentration than at least the semiconductor layer 108,

specifically an In-Ga-Zn-based oxynitride semiconductor film having a nitrogen
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concentration higher than or equal to 7 at.%, is used.

[0063]

As the gate insulating film 106, a single layer or a stacked layer of, for example,

a silicon oxide film, a silicon oxynitride film, a silicon nitride oxide film, a silicon

nitride film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film, a

Ga—Zn-based metal oxide film, or the like can be provided. To improve the properties

of the interface with the semiconductor layer 108, at least a region of the gate insulating

film 106, which is in contact with the semiconductor layer 108, is preferably formed

with an oxide insulating film.

[0064]

Further, by providing an insulating film having a blocking effect against

oxygen, hydrogen, water, and the like over the gate insulating film 106, it is possible to

prevent outward diffusion of oxygen from the semiconductor layer 108 and entry of

hydrogen, water, or the like into the semiconductor layer 108 from the outside. For the

insulating film having a blocking effect against oxygen, hydrogen, water, and the like,

an aluminum oxide film, an aluminum oxynitride film, a gallium oxide film, a gallium

oxynitride film, an yttrium oxide film, an yttrium oxynitride film, a hafnium oxide film,

and a hafnium oxynitride film can be given as examples.

[0065]

The gate insulating film 106 can be formed as a gate insulating film which has

few defects and releases less hydrogen and less ammonia, when formed to have a

stacked structure in which a silicon nitride film having few defects is used as a first

silicon nitride film, a silicon nitride film which releases less hydrogen and less ammonia

is provided as a second silicon nitride film over the first silicon nitride film, and an

oxide insulating film is provided over the second silicon nitride film. Thus, transfer of

hydrogen and nitrogen, which are contained in the gate insulating film 106, to the

semiconductor layer 108 can be suppressed.

[0066]

The use of a silicon nitride film as the gate insulating film 106 has the

following effect. As compared with a silicon oxide film, a silicon nitride film has a

high dielectric constant and needs a large thickness to obtain an equivalent capacitance.

Thus, the physical thickness of the gate insulating film can be increased. Accordingly,
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a reduction in the withstand voltages of the first transistor 101, the second transistor 103,

and the third transistor 105 is suppressed and the withstand voltages are improved, so

that an electrostatic breakdown of the transistors used for the display device can be

suppressed.

[0067]

Further, in the case where copper is used for the gate electrode 104 and a

silicon nitride film is used as the gate insulating film 106 in contact with the gate

electrode 104, the number of the ammonia molecules released from the silicon nitride

film by heating is preferably reduced as much as possible so that reaction between

copper and the ammonia molecules can be suppressed.

[0068]

In the transistor using an oxide semiconductor film for the semiconductor layer

108, the trap level (also referred to as interface level) at the interface between the oxide

semiconductor film and the gate insulating film or in the gate insulating film shifts the

threshold voltage of the transistor typically in the negative direction, and increases the

subthreshold swing (S value), which refers to a gate voltage needed for changing the

drain current by an order of magnitude when the transistor is turned on. This results in

the problem of variation in the electrical characteristics among transistors. Therefore,

with the use of a silicon nitride film having few defects as the gate insulating film, the

shift of the threshold voltage in the negative direction and the variation in the electrical

characteristics among transistors can be reduced.

[0069]

The gate insulating film 106 may be formed using a high-k material such as

hafnium silicate (HfSiOx), hafnium silicate to which nitrogen is added (HfSixOyNZ),

hafnium aluminate to which nitrogen is added (HfAleyNZ), hafnium oxide, or yttrium

oxide, so that gate leakage of the transistor can be reduced.

[0070]

The thickness of the gate insulating film 106 is preferably greater than or equal

to 5 nm and less than or equal to 400 nm, more preferably greater than or equal to 10

nm and less than or equal to 300 nm, still more preferably greater than or equal to 50

nm and less than or equal to 250 nm.

[0071]
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An oxide semiconductor is used for the semiconductor layer 108, which

preferably contains at least indium (In) or zinc (Zn) or both In and Zn. In order to

reduce variation in the electrical characteristics among the transistors using the oxide

semiconductor, the oxide semiconductor preferably contains one or more of stabilizers

in addition to In or Zn.

[0072]

Examples of the stabilizer are gallium (Ga), tin (Sn), hafnium (Hf), aluminum

(Al), zirconium (Zr), and the like. Another examples of the stabilizer are lanthanoids

such as lanthanum (La), cerium (Ce), praseodymium (Pr), neodymium (Nd), samarium

(Sm), europium (Eu), gadolinium (Gd), terbium (Tb), dysprosium (Dy), holmium (Ho),

erbium (Er), thulium (Tm), ytterbium (Yb), and lutetium (Lu).

[0073]

As the oxide semiconductor, for example, any of the following can be used:

indium oxide, tin oxide, zinc oxide, an In-Zn-based metal oxide, a Sn-Zn-based metal

oxide, an Al-Zn-based metal oxide, a Zn-Mg-based metal oxide, a Sn-Mg-based metal

oxide, an In-Mg-based metal oxide, an In-Ga-based metal oxide, an In-W—based metal

oxide, an In-Ga-Zn-based metal oxide (also referred to as IGZO), an In-Al-Zn-based

metal oxide, an In-Sn-Zn-based metal oxide, a Sn-Ga-Zn-based metal oxide, an

Al-Ga-Zn-based metal oxide, a Sn-Al-Zn-based metal oxide, an In-Hf—Zn-based metal

oxide, an In-La—Zn-based metal oxide, an In-Ce-Zn-based metal oxide, an

In-Pr—Zn-based metal oxide, an In-Nd-Zn-based metal oxide, an In-Sm-Zn-based metal

oxide, an In-Eu-Zn-based metal oxide, an In-Gd-Zn-based metal oxide, an

In-Tb-Zn-based metal oxide, an In-Dy-Zn-based metal oxide, an In-Ho-Zn-based metal

oxide, an In-Er—Zn-based metal oxide, an In-Tm-Zn-based metal oxide, an

In-Yb-Zn-based metal oxide, an In-Lu-Zn-based metal oxide, an In-Sn-Ga-Zn-based

metal oxide, an In-Hf—Ga-Zn-based metal oxide, an In-Al-Ga-Zn-based metal oxide, an

In-Sn-Al-Zn-based metal oxide, an In-Sn-Hf—Zn-based metal oxide, and an

In-Hf—Al-Zn-based metal oxide.

[0074]

Note that, for example, an In-Ga-Zn-based metal oxide means an oxide

containing In, Ga, and Zn as its main components and there is no particular limitation

on the ratio of In to Ga and Zn. The In-Ga-Zn-based metal oxide may contain a metal
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element other than In, Ga, and Zn.

[0075]

Alternatively, a material represented by InM03(ZnO)m (m is larger than 0 and

not an integer) may be used as the oxide semiconductor. Note that Mrepresents one or

more metal elements selected from Ga, Fe, Mn, and Co. Alternatively, as the oxide

semiconductor, a material represented by InZSn05(ZnO)n (n is an integer greater than 0)

may be used.

[0076]

For example, it is possible to use an In-Ga-Zn-based metal oxide containing In,

Ga, and Zn at an atomic ratio of 12121 (2 1/321/321/3), 2:221 (2 2/522/521/5), or 32122 (2

1/221/621/3), or any of oxides Whose composition is in the neighborhood of the above

compositions. Alternatively, an In-Sn-Zn-based metal oxide containing In, Sn, and Zn

at an atomic ratio of 1:121 (2 1/321/321/3), 2:123 (2 1/321/621/2), or 22125 (2 1/421/825/8)

may be used. Note that the proportion of each atom in the atomic ratio of the oxide

semiconductor film may vary within a range of i20 % as an error.

[0077]

However, the composition is not limited to those described above, and a

material having the appropriate composition may be used depending on required

semiconductor characteristics and electrical characteristics (e.g., field-effect mobility,

threshold voltage, and variation). In order to obtain required semiconductor

characteristics, it is preferable that the carrier density, the impurity concentration, the

defect density, the atomic ratio of a metal element to oxygen, the interatomic distance,

the density, and the like be set appropriate.

[0078]

For example, high mobility can be obtained relatively easily in the case Where

an In-Sn—Zn—based metal oxide is used. Also in the case Where an In—Ga—Zn—based

metal oxide is used, the field—effect mobility can be increased by reducing the defect

density in a bulk.

[0079]

Further, the energy gap of a metal oxide that can be used for the semiconductor

layer 108 is greater than or equal to 2 eV, preferably greater than or equal to 2.5 eV,
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more preferably greater than or equal to 3 eV. With the oxide semiconductor film

having such a wide energy gap, the off—state current of the transistor can be reduced.

[0080]

Next, a structure of the oxide semiconductor film that can be used as the

semiconductor layer 108 is described below.

[0081]

An oxide semiconductor film is roughly classified into a non-single-crystal

oxide semiconductor film and a single-crystal oxide semiconductor film. The

non-single-crystal oxide semiconductor film includes any of a c-axis aligned crystalline

oxide semiconductor (CAAC—OS) film, a polycrystalline oxide semiconductor film, a

microcrystalline oxide semiconductor film, an amorphous oxide semiconductor film,

and the like.

[0082]

Here, the CAAC—OS film is described.

[0083]

The CAAC—OS film is one of oxide semiconductor films including a plurality

of crystal parts, and most of each crystal part fits inside a cube whose one side is less

than 100 nm. Thus, there is a case where a crystal part included in the CAAC-OS film

fits a cube whose one side is less than 10 nm, less than 5 nm, or less than 3 nm.

[0084]

In a transmission electron microscope (TEM) image of the CAAC-OS film, a

boundary between crystal parts, that is, a grain boundary is not clearly confirmed.

Thus, in the CAAC-OS film, a reduction in electron mobility due to the grain boundary

is less likely to occur.

[0085]

According to the TEM image of the CAAC-OS film observed in a direction

substantially parallel to a sample surface (cross-sectional TEM image), metal atoms are

arranged in a layered manner in the crystal parts. Each metal atom layer has a

morphology reflected by a surface over which the CAAC—OS film is formed (hereinafter,

a surface over which the CAAC—OS film is formed is referred to as a formation surface)

or a top surface of the CAAC-OS film, and is arranged in parallel to the formation

surface or the top surface of the CAAC—OS film.
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[0086]

On the other hand, according to the TEM image of the CAAC-OS film

observed in a direction substantially perpendicular to the sample surface (plan TEM

image), metal atoms are arranged in a triangular or hexagonal configuration in the

crystal parts. However, there is no regularity of arrangement of metal atoms between

different crystal parts.

[0087]

In this specification, a term "parallel" indicates that the angle formed between

two straight lines is greater than or equal to —10° and less than or equal to 10°, and

accordingly also includes the case where the angle is greater than or equal to —5° and

less than or equal to 5°. In addition, a term "perpendicular" indicates that the angle

formed between two straight lines is greater than or equal to 80° and less than or equal

to 100°, and accordingly includes the case where the angle is greater than or equal to

85° and less than or equal to 95°.

[0088]

From the results of the cross-sectional TEM image and the plan TEM image,

alignment is found in the crystal parts in the CAAC-OS film.

[0089]

A CAAC—OS film is subjected to structural analysis with an X-ray diffraction

(XRD) apparatus. For example, when the CAAC-OS film including an InGaZnO4

crystal is analyzed by an out-of—plane method, a peak appears frequently when the

diffraction angle (26) is around 31°. This peak is derived from the (009) plane of the

InGaZnO4 crystal, which indicates that crystals in the CAAC-OS film have c-axis

alignment, and that the c-axes are aligned in a direction substantially perpendicular to

the formation surface or the top surface of the CAAC—OS film.

[0090]

On the other hand, when the CAAC-OS film is analyzed by an in-plane method

in which an X-ray enters a sample in a direction perpendicular to the c-axis, a peak

appears frequently when 26 is around 56°. This peak is derived from the (110) plane

of the InGaZnO4 crystal. Here, analysis (¢ scan) is performed under conditions where

the sample is rotated around a normal vector of a sample surface as an axis (¢ axis) with
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26 fixed at around 56°. In the case where the sample is a single-crystal oxide

semiconductor film of InGaZnO4, six peaks appear. The six peaks are derived from

crystal planes equivalent to the (110) plane. On the other hand, in the case of a

CAAC—OS film, a peak is not clearly observed even when ¢ scan is performed with 26

fixed at around 56°.

[0091]

According to the above results, in the CAAC—OS film having c—axis alignment,

while the directions of a-axes and b-axes are different between crystal parts, the c-axes

are aligned in a direction parallel to a normal vector of a formation surface or a normal

vector of a top surface. Thus, each metal atom layer arranged in a layered manner

observed in the cross—sectional TEM image corresponds to a plane parallel to the a—b

plane of the crystal.

[0092]

Note that the crystal part is formed concurrently with deposition of the

CAAC-OS film or is formed through crystallization treatment such as heat treatment.

As described above, the c—axis of the crystal is aligned in a direction parallel to a normal

vector of a formation surface or a normal vector of a top surface of the CAAC-OS film.

Thus, for example, in the case where a shape of the CAAC-OS film is changed by

etching or the like, the c-axis might not be necessarily parallel to a normal vector of a

formation surface or a normal vector of a top surface of the CAAC—OS film.

[0093]

Further, the degree of crystallinity in the CAAC-OS film is not necessarily

uniform. For example, in the case where crystal growth leading to the CAAC-OS film

occurs from the vicinity of the top surface of the film, the degree of the crystallinity in

the vicinity of the top surface is higher than that in the vicinity of the formation surface

in some cases. Further, when an impurity is added to the CAAC—OS film, the

crystallinity in a region to which the impurity is added is changed, and the degree of

crystallinity in the CAAC—OS film varies depends on regions.

[0094]

Note that when the CAAC-OS film with an lnGaZnO4 crystal is analyzed by an

out-of—plane method, a peak of 26 may also be observed at around 36°, in addition to
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the peak of 26 at around 31°. The peak of 26 at around 36° is derived from the (311)

plane of a ZnGa204 crystal; such a peak indicates that a ZnGa204 crystal is included in

part of the CAAC-OS film including the InGaZnO4 crystal. It is preferable that in the

CAAC-OS film, a peak of 26 appear at around 31° and a peak of 26 do not appear at

around 36°.

[0095]

The CAAC-OS film is an oxide semiconductor film having a low impurity

concentration. The impurity is any of elements which are not the main components of

the oxide semiconductor film and includes hydrogen, carbon, silicon, a transition metal

element, and the like. In particular, an element (e.g., silicon) which has higher

bonding strength with oxygen than a metal element included in the oxide semiconductor

film causes disorder of atomic arrangement in the oxide semiconductor film because the

element deprives the oxide semiconductor film of oxygen, thereby reducing crystallinity.

Further, a heavy metal such as iron or nickel, argon, carbon dioxide, and the like have a

large atomic radius (or molecular radius); therefore, when any of such elements is

contained in the oxide semiconductor film, the element causes disorder of the atomic

arrangement of the oxide semiconductor film, thereby reducing crystallinity. Note that

the impurity contained in the oxide semiconductor film might become a carrier trap or a

source of carriers.

[0096]

The CAAC-OS film is an oxide semiconductor film having a low density of

defect states. For example, oxygen vacancies in the oxide semiconductor film serve as

carrier traps or serve as carrier generation sources when hydrogen is captured therein.

[0097]

The state in which impurity concentration is low and density of defect states is

low (few oxygen vacancies) is referred to as "highly purified intrinsic" or "substantially

highly purified intrinsic". A highly purified intrinsic or substantially highly purified

intrinsic oxide semiconductor film has few carrier generation sources, and thus has a

low carrier density. Thus, a transistor using the oxide semiconductor film rarely has a

negative threshold voltage (rarely has normally-on characteristics). A highly purified

intrinsic or substantially highly purified intrinsic oxide semiconductor film has few
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carrier traps. Accordingly, the transistor using the oxide semiconductor film little

changes in electrical characteristics and high reliability. Note that charges trapped by

the carrier traps in the oxide semiconductor film takes a long time to be released and

may behave like fixed charges. Thus, the transistor using the oxide semiconductor

film with a high impurity concentration and a high density of defect states has unstable

electrical characteristics in some cases.

[0098]

In a transistor using the CAAC-OS film, change in electrical characteristics due

to irradiation with Visible light or ultraViolet light is small.

[0099]

For example, the CAAC-OS film is formed with a polycrystalline oxide

semiconductor sputtering target by a sputtering method. When ions collide with the

sputtering target, a crystal region included in the sputtering target may be separated

from the target along an a-b plane, and a sputtered particle haVing a plane parallel to the

a-b plane (a flat-plate-like sputtered particle or a pellet-like sputtered particle) may be

separated from the target. In that case, the flat-plate-like sputtered particle reaches a

substrate while keeping its crystal state, so that the CAAC-OS film can be formed over

the substrate.

[0100]

For the formation of the CAAC-OS film, the following conditions are

preferably used.

[0101]

By reducing the amount of impurities entering the CAAC-OS film during the

deposition, the crystal state can be prevented from being broken by the impurities. For

example, the concentration of impurities (e.g., hydrogen, water, carbon dioxide, or

nitrogen) which exist in the deposition chamber may be reduced. Furthermore, the

concentration of impurities in a deposition gas may be reduced. Specifically, a

deposition gas whose dew point is —80 °C or lower, preferably —100 °C or lower is

used.

[0102]

By increasing the substrate heating temperature during the deposition,

migration of a sputtered particle occurs after the sputtered particle reaches the substrate.
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Specifically, the substrate heating temperature during the deposition is 100 °C to 740 °C,

preferably 150 °C to 500 °C. By increasing the substrate heating temperature during

the deposition, when the flat-plate-like sputtered particle reaches the substrate,

migration occurs on the substrate, so that a flat plane of the sputtered particle is attached

to the substrate.

[0103]

Furthermore, it is preferable to reduce plasma damage during the deposition by

increasing the proportion of oxygen in the deposition gas and optimizing power. The

proportion of oxygen in the deposition gas is 30 vol% or higher, preferably 100 vol%.

[0104]

Alternatively, the oxide semiconductor film used as the semiconductor layer

108 may have a stacked-layer structure of a plurality of oxide semiconductor films.

For example, the oxide semiconductor film may have a stacked-layer structure of a first

oxide semiconductor film and a second oxide semiconductor film which are formed

using metal oxides with different compositions. For example, the first oxide

semiconductor film may be formed using any of a two-component metal oxide, a

three-component metal oxide, and a four-component metal oxide, while the second

oxide semiconductor film is formed using any of these which is different from the oxide

for the first oxide semiconductor film.

[0105]

Further, the constituent elements of the first oxide semiconductor film and the

second oxide semiconductor film may be made the same while the composition of the

constituent elements of the first oxide semiconductor film and the second oxide

semiconductor film is made different. For example, the first oxide semiconductor film

may contain In, Ga, and Zn at an atomic ratio of 1:1:1, while the second oxide

semiconductor film contains In, Ga, and Zn at an atomic ratio of 3:1:2. Alternatively,

the first oxide semiconductor film may contain In, Ga, and Zn at an atomic ratio of

1:3:2, while the second oxide semiconductor film contains In, Ga, and Zn at an atomic

ratio of 22123. Note that the proportion of each atom in the atomic ratio of the oxide

semiconductor film varies within a range of i20 % as an error.

[0106]
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At this time, one of the first oxide semiconductor film and the second oxide

semiconductor film, which is closer to the gate electrode (on the channel side),

preferably contains In and Ga such that In > Ga. The other oxide semiconductor film,

which is farther from the gate electrode (on the back channel side), preferably contains

In and Ga such that In S Ga.

[0107]

Further, the oxide semiconductor film may have a three-layer structure of a first

oxide semiconductor film, a second oxide semiconductor film, and a third oxide

semiconductor film, in which the constituent elements thereof may be made the same,

while the composition of the constituent elements of the first oxide semiconductor film,

the second oxide semiconductor film, and the third oxide semiconductor film is made

different. For example, the first oxide semiconductor film may contain In, Ga, and Zn

at an atomic ratio of 1:3:2, the second oxide semiconductor film may contain In, Ga,

and Zn at an atomic ratio of 3:1:2, and the third oxide semiconductor film may contain

In, Ga, and Zn at an atomic ratio of 1:1: 1.

[0108]

In an oxide semiconductor film which contains less In than Ga and Zn at an

atomic ratio, typically, the first oxide semiconductor film containing In, Ga, and Zn at

an atomic ratio of 1:3:2, generation of oxygen vacancies can be more inhibited than in

an oxide semiconductor film containing more In than Ga and Zn at an atomic ratio,

typically, the second oxide semiconductor film, and an oxide semiconductor film

containing Ga, Zn, and In at the same atomic ratio, typically, the third oxide

semiconductor film, and accordingly, an increase in carrier density can be suppressed.

Further, when the first oxide semiconductor film containing In, Ga, and Zn at an atomic

ratio of 1:3:2 has an amorphous structure, the second oxide semiconductor film is likely

to be a CAAC—OS film.

[0109]

Since the constituent elements of the first oxide semiconductor film, the second

oxide semiconductor film, and the third oxide semiconductor film are the same, the first

oxide semiconductor film has fewer trap levels at the interface with the second oxide

semiconductor film. Therefore, when the oxide semiconductor film has the above
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structure, the amount of change in the threshold voltage of the transistor due to a change

over time or photodegradation can be reduced.

[01 10]

In an oxide semiconductor, the s orbital of heavy metal mainly contributes to

carrier transfer, and when the In content in the oxide semiconductor is increased,

overlap of the s orbitals is likely to be increased. Therefore, an oxide containing In

and Ga such that In > Ga has higher carrier mobility than an oxide containing In and Ga

such that In S Ga. Further, in Ga, the formation energy of an oxygen vacancy is larger

and thus an oxygen vacancy is less likely to occur, than in In; therefore, the oxide

containing In and Ga such that In S Ga has more stable characteristics than the oxide

containing In and Ga such that In > Ga.

[0111]

By the use of an oxide semiconductor containing In and Ga such that In > Ga

for the oxide semiconductor film on the channel side and an oxide semiconductor

containing In and Ga such that In S Ga for the oxide semiconductor film on the back

channel side, the field-effect mobility and reliability of the transistor can be further

improved.

[0112]

Further, the first oxide semiconductor film, the second oxide semiconductor

film, and the third oxide semiconductor film may be formed using oxide

semiconductors having different crystallinity. In other words, the oxide semiconductor

films may be formed using appropriate combination of a single crystal oxide

semiconductor, a polycrystalline oxide semiconductor, a microcrystalline oxide

semiconductor, an amorphous oxide semiconductor, and a CAAC—OS. When an

amorphous oxide semiconductor is applied to the first oxide semiconductor film or the

second oxide semiconductor film, internal stress of the oxide semiconductor film or

external stress is reduced, change in characteristics of the transistor is reduced, and

reliability of the transistor can be further improved.

[0113]

The thickness of the oxide semiconductor film is preferably greater than or

equal to 1 nm and less than or equal to 100 nm, more preferably greater than or equal to
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1 nm and less than or equal to 30 nm, still more preferably greater than or equal to 1 nm

and less than or equal to 50 nm, further preferably greater than or equal to 3 nm and less

than or equal to 20 nm.

[01 14]

The concentration of an alkali metal or an alkaline earth metal in the oxide

semiconductor film used for the semiconductor layer 108, which is obtained by

secondary ion mass spectrometry (SIMS), is preferably less than or equal to 1 X 1018

atoms/cm3, more preferably less than or equal to 2 X 1016 atoms/cm3. This is because,

when alkali metals or alkaline earth metals are bonded to an oxide semiconductor, some

of the alkali metals or the alkaline earth metals generate carriers to increase the off-state

current of the transistor.

[01 15]

Further, the hydrogen concentration in the oxide semiconductor film used for

the semiconductor layer 108, which is obtained by secondary ion mass spectrometry, is

lower than 5 X 1018 atoms/cm3, preferably less than or equal to 1 X 1018 atoms/cm3,

more preferably less than or equal to 5 X 1017 atoms/cm3, still more preferably less than

or equal to 1 X 1016 atoms/cm3.

[0116]

Hydrogen contained in the oxide semiconductor film reacts with oxygen

bonded to a metal atom to produce water, and a defect is formed in a lattice from which

oxygen is released (or a portion from which oxygen is removed). In addition, when

part of hydrogen is bonded to oxygen, electrons serving as carriers are generated.

Thus, by reducing impurities including hydrogen as much as possible in the step of

forming the oxide semiconductor film, the hydrogen concentration in the oxide

semiconductor film can be reduced. Hence, by using an oxide semiconductor film in

which hydrogen is removed as much as possible in the channel region, a shift of the

threshold voltage in the negative direction can be suppressed and variation in electrical

characteristics can be reduced. Further, leakage current between a source and a drain

of the transistor, typically off-state current, can be reduced.

[0117]

Furthermore, the nitrogen concentration in the oxide semiconductor film used
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for the semiconductor layer 108 is set to be less than or equal to 5 X 1018 atoms/cm3,

which can suppress a shift of the threshold voltage in the negative direction and reduce

variation in electrical characteristics.

[0118]

Note that various experiments can prove the low off-state current of a transistor

using an oxide semiconductor film which is highly purified by removing hydrogen as

much as possible for a channel region. For example, even a transistor with a channel

width of 1 X 106 um and a channel length of 10 um can have an off-state current less

than or equal to the measurement limit of a semiconductor parameter analyzer, that is,

less than or equal to 1 X 10'13 A when the voltage (drain voltage) between a source

electrode and a drain electrode ranges between 1 V and 10 V. In this case, it can be

seen that the off-state current corresponding to a value obtained by dividing the off-state

current by the channel width of the transistor is 100 zA/mm or less. In addition, a

capacitor and a transistor were connected to each other and the off-state current was

measured with a circuit in which charge flowing into or from the capacitor was

controlled by the transistor. In the measurements, a highly purified oxide

semiconductor film was used for a channel region of the transistor, and the off-state

current of the transistor was measured from a change in the amount of charge of the

capacitor per unit time. As a result, it was found that in the case where the voltage

between the source electrode and the drain electrode of the transistor was 3 V, a lower

off-state current of several tens of yoctoamperes per micrometer (yA/um) was able to be

obtained. Thus, the transistor whose channel region is formed using a highly purified

oxide semiconductor film has a very low off-state current.

[0119]

The source electrode 110 and the drain electrode 112 are formed to have a

single-layer structure or a stacked-layer structure including, as a conductive material,

any of metals such as aluminum, titanium, chromium, nickel, copper, yttrium, zirconium
u

molybdenum, silver, tantalum, and tungsten or an alloy containing any of these metals

as its main component. The following structures can be given as examples: a

single-layer structure of an aluminum film containing silicon; a two-layer structure in

which a titanium film is stacked over an aluminum film; a two-layer structure in which
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a titanium film is stacked over a tungsten film; a two-layer structure in which a copper

film is formed over a copper-magnesium-aluminum alloy film; a three-layer structure in

which a titanium film or a titanium nitride film, an aluminum film or a copper film, and

a titanium film or a titanium nitride film are stacked in this order; and a three-layer

structure in which a molybdenum film or a molybdenum nitride film, an aluminum film

or a copper film, and a molybdenum film or a molybdenum nitride film are stacked in

this order; and the like. Note that a transparent conductive material containing indium

oxide, tin oxide, or zinc oxide may be used.

[0120]

The source electrode 110 and the drain electrode 112 are provided over the

semiconductor layer 108 in this embodiment but may be provided between the gate

insulating film 106 and the semiconductor layer 108.

[0121]

As the first interlayer insulating film 114, an oxide insulating film is preferably

used so as to improve characteristics of the interface with the oxide semiconductor film

used for the semiconductor layer 108. As the first interlayer insulating film 114, a

silicon oxide film, a silicon oxynitride film, an aluminum oxide film, a hafnium oxide

film, a gallium oxide film, a Ga-Zn-based metal oxide film, or the like having a

thickness greater than or equal to 150 nm and less than or equal to 400 nm can be used.

The first interlayer insulating film 114 may have a stacked-layer structure of an oxide

insulating film and a nitride insulating film. For example, the first interlayer insulating

film 114 can have a stacked-layer structure of a silicon oxynitride film and a silicon

nitride film.

[0122]

For the second interlayer insulating film 116, an organic insulating material

having heat resistance such as an acrylic-based resin, a polyimide—based resin, a

benzocyclobutene—based resin, a polyamide—based resin, or an epoxy—based resin can be

used. Note that the second interlayer insulating film 116 may be formed by stacking a

plurality of insulating films formed using any of these materials. With the use of the

second interlayer insulating film 116, the unevenness of the first transistor 101 and the

like can be reduced.

[0123]
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The capacitor electrode 118 can be formed using a light-transmitting

conductive material such as indium oxide containing tungsten oxide, indium zinc oxide

containing tungsten oxide, indium oxide containing titanium oxide, indium tin oxide

containing titanium oxide, indium tin oxide (hereinafter referred to as ITO), indium zinc

oxide, or indium tin oxide to which silicon oxide is added.

[0124]

As the third interlayer insulating film 120, an inorganic insulating material such

as a silicon oxide film, a silicon oxynitride film, a silicon nitride oxide film, a silicon

nitride film, or an aluminum oxide film can be used. In particular, one selected from a

silicon nitride film, a silicon nitride oxide film, and an aluminum oxide film is

preferably used as the third interlayer insulating film 120. By use of one selected from

a silicon nitride film, a silicon nitride oxide film, and an aluminum oxide film as the

third interlayer insulating film 120, release of hydrogen or moisture from the second

interlayer insulating film 116 can be suppressed.

[0125]

As the pixel electrode 122, a material similar to that of the capacitor electrode

118 can be used. Although materials of the capacitor electrode 118 and the pixel

electrode 122 may be the same or different, the use of the same materials is preferred, in

which case manufacturing cost can be reduced.

[0126]

For the first alignment film 124 and the second alignment film 164, an organic

material haVing heat resistance such as an acrylic-based resin, a polyimide—based resin,

a benzocyclobutene—based resin, a polyamide—based resin, or an epoxy—based resin can

be used.

[0127]

For the liquid crystal layer 162, a liquid crystal material such as thermotropic

liquid crystal, low-molecular liquid crystal, high-molecular liquid crystal, polymer

dispersed liquid crystal, ferroelectric liquid crystal, or anti—ferroelectric liquid crystal

can be used. Such a liquid crystal material exhibits a cholesteric phase, a smectic

phase, a cubic phase, a chiral nematic phase, an isotropic phase, or the like depending

on conditions.

[0128]
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Alternatively, in the case of employing a horizontal electric field mode, liquid

crystal exhibiting a blue phase for which an alignment film (the first alignment film 124

or the second alignment film 164) is unnecessary may be used. A blue phase is one of

liquid crystal phases, which is generated just before a cholesteric phase changes into an

isotropic phase while temperature of cholesteric liquid crystal is increased. Since the

blue phase appears only in a narrow temperature range, a liquid crystal composition in

which several weight percent or more of a chiral material is mixed is used for the liquid

crystal layer in order to improve the temperature range. The liquid crystal composition

which includes liquid crystal exhibiting a blue phase and a chiral material has a short

response time, and has optical isotropy, which makes the alignment process unneeded

and the viewing angle dependence small. In addition, since an alignment film does not

need to be provided and rubbing treatment is unnecessary, electrostatic discharge

damage caused by the rubbing treatment can be prevented and defects and damage of

the liquid crystal display device can be reduced in the manufacturing process. Thus,

the liquid crystal display device can be manufactured with improved productivity. A

transistor using an oxide semiconductor film has a possibility that the electrical

characteristics of the transistor may be significantly changed by the influence of static

electricity and deviate from the designed range. Therefore, it is more effective to use a

liquid crystal material exhibiting a blue phase for a liquid crystal display device

including a transistor using an oxide semiconductor film.

[0129]

The specific resistivity of the liquid crystal material is higher than or equal to 1

X 109 Q-cm, preferably higher than or equal to 1 X 1011 Q-cm, further preferably higher

than or equal to 1 X 1012 Q-cm. Note that the specific resistivity in this specification is

measured at a temperature of 20 °C.

[0130]

The size of a storage capacitor formed in the display device is set considering

the leakage current of the transistor provided in the pixel region or the like so that

charge can be held for a predetermined period. The size of the storage capacitor can

be set considering the off-state current of the transistor or the like. In the case where a

transistor including an oxide semiconductor layer which is highly purified and in which
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formation of an oxygen vacancy is inhibited is used and, for example, a liquid crystal

element is used as the display element, a storage capacitor having a capacitance that is

1/3 or less, preferably 1/5 or less of the liquid crystal capacitance of each pixel is

sufficient.

[0131]

It is possible to reduce the current in an off state (off-state current) of the

transistor in this embodiment using the oxide semiconductor which is highly purified

and in which formation of an oxygen vacancy is inhibited for the semiconductor layer.

Accordingly, an electric signal such as an image signal can be held for a longer period,

and a writing interval can be set longer in an on state. Thus, the frequency of refresh

operation can be reduced, which leads to the effect of suppressing power consumption.

[0132]

As a driving mode of the liquid crystal element 150 in the display device

illustrated in FIGS. 1A to 1C and FIG. 2, a twisted nematic (TN) mode, an

in-plane-switching (IPS) mode, a fringe field switching (FFS) mode, an axially

symmetric aligned micro-cell (ASM) mode, an optical compensated birefringence

(OCB) mode, a ferroelectric liquid crystal (FLC) mode, an antiferroelectric liquid

crystal (AFLC) mode, or the like can be used. In particular, an FFS mode is preferably

used to achieve a wide viewing angle.

[0133]

The display device may be a normally black liquid crystal display device such

as a transmissive liquid crystal display device utilizing a vertical alignment (VA) mode.

Some examples are given as the vertical alignment mode. For example, a

multi-domain vertical alignment (MVA) mode, a patterned vertical alignment (PVA)

mode, and the like can be used. Moreover, it is possible to use a method called domain

multiplication or multi—domain design, in which a pixel is divided into some regions

(subpixels) and molecules are aligned in different directions in their respective regions.

[0134]

Although not illustrated in FIGS. 1A to 1C and FIG. 2, an optical member

(optical substrate) such as a polarizing member, a retardation member, or an

anti-reflection member, and the like may be provided as appropriate. For example,

circular polarization may be obtained by using a polarizing substrate and a retardation
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substrate. In addition, a backlight, a side light, or the like may be used as a light

source.

[0135]

As a method for display in the pixel region 142, a progressive method, an

interlace method, or the like can be employed. Further, color components controlled in

a pixel at the time of color display are not limited to three colors: R, G, and B (R, G, and

B correspond to red, green, and blue, respectively). For example, R, G, B, and W (W

corresponds to white) or R, G, B, and one or more of yellow, cyan, magenta, and the like

can be used. Note that the sizes of display regions may be different between respective

dots of color components. Note that the disclosed invention is not limited to the

application to a display device for color display; the disclosed invention can also be

applied to a display device for monochrome display.

[0136]

Further, a spacer 160 is provided below the second substrate 152 so as to

control the distance (cell gap) between the first substrate 102 and the second substrate

152. Note that the cell gap determines the thickness of the liquid crystal layer 162.

The spacer 160 may have any shape, like a columnar spacer or a spherical spacer

obtained by selective etching of an insulating film, or the like.

[0137]

The colored film 153 functions as a so-called color filter. For the colored film

153, a material having the property of transmitting light in a specific wavelength band is

used, and an organic resin film including a dye or a pigment, or the like can be used.

[0138]

The light-blocking film 154 functions as a so-called black matrix. As the

light-blocking film 154, as long as it can block light emitted from adjacent pixels, any

film such as a metal film or an organic resin film including a black dye or a black

pigment can be used. In this embodiment, the light-blocking film 154 formed of an

organic resin film including a black pigment is exemplified.

[0139]

The organic protective insulating film 156 is provided so that an ionic

substance included in the colored film 153 is not dispersed into the liquid crystal layer

162. However, the organic protective insulating film 156 is not limited to this
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structure and not necessarily provided.

[0140]

As the sealant 166, a thermosetting resin, an ultraviolet curable resin, or the

like can be used. A region sealed by the sealant 166 illustrated in FIG. 2 has a structure

in which the gate insulating film 106, an electrode 113 formed in the same step as the

source electrode 110 and the drain electrode 112, the first interlayer insulating film 114,

and the second interlayer insulating film 116 are provided between the first substrate

102 and the second substrate 152; however, this structure is an example and does not

limit the present invention. For example, the structure may be a structure in which

only the gate insulating film 106 and the first interlayer insulating film 114 are provided.

Entry of moisture or the like from the outside is more prevented when the second

interlayer insulating film 116 is removed, and therefore, part of the second interlayer

insulating film 116 is preferably removed or recessed as illustrated in FIG. 2.

[0141]

As described above, the display device described in this embodiment includes

the transistors formed in the pixel region and the driver circuit region, the first interlayer

insulating film formed over the transistors, the second interlayer insulating film formed

over the first interlayer insulating film, and the third interlayer insulating film formed

over the second interlayer insulating film. In this structure, the third interlayer

insulating film is provided in part of an upper region of the pixel region, and an edge

portion of the third interlayer insulating film is formed on an inner side than the driver

circuit region. This structure can suppress entry of the gas released from the second

interlayer insulating film into the transistor side, which can increase the reliability of the

display device. Further, the first interlayer insulating film can suppress entry of the

gas released from the second interlayer insulating film into the transistor side.

[0142]

This embodiment can be implemented in appropriate combination with any of

the structures described in the other embodiments and examples.

[0143]

(Embodiment 2)

In this embodiment, a display device using an organic EL panel is described as

one mode of a display device with reference to FIG. 3 and FIG. 4. Note that portions
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that are similar to the portions in Embodiment 1 are denoted by the same reference

numerals, and detailed description thereof is omitted.

[0144]

FIG. 3 and FIG. 4 illustrate a top view and a cross—sectional view, respectively,

of the display device as one mode of a display device. Note that FIG. 4 corresponds to

a cross—sectional view along the line X2—Y2 in FIG. 3.

[0145]

In the display device illustrated in FIG 3, a sealant 166 is provided so as to

surround a pixel region 142, and gate driver circuit portions 140 and a source driver

circuit portion 144, which are driver circuit regions that are located outside and adjacent

to the pixel region 142 and supply signals to the pixel region 142, which are provided

over a first substrate 102; sealing is performed with a second substrate 152. The

second substrate 152 is provided so as to face the first substrate 102 where the pixel

region 142, the gate driver circuit portions 140, and the source driver circuit portion 144

are provided. Thus, the pixel region 142, the gate driver circuit portions 140, and the

source driver circuit portion 144 are sealed together with a display element by the first

substrate 102, the sealant 166, and the second substrate 152.

[0146]

As described above, some or all of the driver circuits which include transistors

can be formed over the first substrate 102 where the pixel region 142 is formed, so that

a system-on-panel can be obtained. Further, the whole or part of a driver circuit

including a thin film transistor can be formed over the same substrate as a pixel region,

so that a system-on-panel can be obtained.

[0147]

Next, structures of the pixel region 142 and the gate driver circuit portion 140

are detailed below using FIG 4 corresponding to a cross—sectional view along the line

X2—Y2 in FIG 3.

[0148]

In the pixel region 142, the first transistor 101 is formed with the first substrate

102, the gate electrode 104 formed over the first substrate 102, a gate insulating film

106 formed over the gate electrode 104, the semiconductor layer 108 which is in contact

with the gate insulating film 106 and provided to overlap with the gate electrode 104,
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the source electrode 110 and the drain electrode 112 formed over the gate insulating

film 106 and the semiconductor layer 108.

[0149]

In addition, the pixel region 142 includes the following: the first interlayer

insulating film 114 formed using an inorganic insulating material over the first transistor

101, specifically over the gate insulating film 106, the semiconductor layer 108, the

source electrode 110, and the drain electrode 112; the second interlayer insulating film

116 formed using an organic insulating material over the first interlayer insulating film

114; the third interlayer insulating film 120 formed using an inorganic insulating

material over the second interlayer insulating film 116; a partition 126 formed over the

second interlayer insulating film 116 and the third interlayer insulating film 120; the

pixel electrode 122 formed over the third interlayer insulating film 120 and the partition

126; a light-emitting layer 128 formed over the pixel electrode 122; and an electrode

130 formed over the light-emitting layer 128.

[0150]

Note that the pixel electrode 122, the light-emitting layer 128, and the electrode

130 form a light-emitting element 170.

[0151]

In addition, a filler 172 is provided over the light-emitting element 170,

specifically over the electrode 130. Over the filler 172, the second substrate 152 is

provided. In other words, the light-emitting element 170 and the filler 172 are

interposed between the first substrate 102 and the second substrate 152.

[0152]

In the gate driver circuit portion 140, the second transistor 103 and the third

transistor 105 are formed with the first substrate 102, the gate electrode 104 formed

over the first substrate 102, the gate insulating film 106 formed over the gate electrode

104, the semiconductor layer 108 which is in contact with the gate insulating film 106

and provided to overlap with the gate electrode 104, the source electrode 110 and the

drain electrode 112 formed over the gate insulating film 106 and the semiconductor

layer 108.

[0153]

In addition, the gate driver circuit portion 140 includes the first interlayer
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insulating film 114 formed using an inorganic insulating material over the second

transistor 103 and the third transistor 105, specifically over the gate insulating film 106,

the semiconductor layer 108, the source electrode 110, and the drain electrode 112, and

the second interlayer insulating film 116 formed using an organic insulating material

over the first interlayer insulating film 114.

[0154]

Thus, the third interlayer insulating film 120 is provided in part of an upper

region of the pixel region 142, and an edge portion of the third interlayer insulating film

120 is formed on an inner side than the gate driver circuit portion 140 which is a driver

circuit region.

[0155]

The above—described structure allows moisture taken in from the outside or a

gas of moisture, hydrogen, or the like generated in the display device to be released to a

portion above the second interlayer insulating film 116 of the gate driver circuit portion

140. Accordingly, it is possible to suppress incorporation of a gas of moisture,

hydrogen, or the like into the first transistor 101, the second transistor 103, and the third

transistor 105.

[0156]

For the second interlayer insulating film 116 formed using an organic

insulating material, an organic insulating material with which the planarity is improved

is needed so that unevenness of the transistors included in the display device or the like

is reduced. This is because the reduction in the unevenness of the transistors or the

like leads to an improvement of the display quality of the display device. However,

when heating or the like is performed, the organic insulating material releases hydrogen,

moisture, or an organic component as a gas.

[0157]

The above—mentioned gas of hydrogen, moisture, or an organic component is

unlikely to be a great problem for a transistor using a silicon film, which is a

silicon—based semiconductor material, in the semiconductor layer 108, for example.

However, in one embodiment of the present invention, the semiconductor layer 108 is

formed using an oxide semiconductor film, and hence the gas from the second interlayer

insulating film 116 formed using an organic insulating material needs to be suitably
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released. Note that, when the semiconductor layer 108 is formed using an oxide

semiconductor film, the structure in which an edge portion of the third interlayer

insulating film 120 is formed on an inner side than the gate driver circuit portion 140

which is a driver circuit region has an excellent effect. Further, a similar effect can

also be obtained in a transistor with the semiconductor layer 108 formed using a

material (e.g., amorphous silicon or crystalline silicon which is a silicon—based

semiconductor material) other than an oxide semiconductor.

[0158]

In this embodiment, the third interlayer insulating film 120 over the second

interlayer insulating film 116 is formed in order to suppress entry of the gas released

from the second interlayer insulating film 116 into the light-emitting element 170 side

and/or to improve adhesion between the pixel electrode 122 and the second interlayer

insulating film 116. Such a structure can suppress entry of the gas of hydrogen,

moisture, or the like from the second interlayer insulating film 116 into the

light-emitting element 170 side.

[0159]

However, if the third interlayer insulating film 120 is formed over the second

interlayer insulating film 116 over the second transistor 103 and the third transistor 105

which are used for the gate driver circuit portion 140, the gas released from the organic

insulating material in the second interlayer insulating film 116 cannot be dispersed into

the outside and enters the second transistor 103 and the third transistor 105.

[0160]

When the above—described gas enters the oxide semiconductor used in the

semiconductor layer 108 of the transistors, the gas is taken in as an impurity into the

oxide semiconductor film. This changes characteristics of the transistors using the

semiconductor layer 108.

[0161]

In contrast, in the structure as illustrated in FIG. 4 where the third interlayer

insulating film 120 is holed over the second transistor 103 and the third transistor 105

which are used for the gate driver circuit portion 140, that is, the third interlayer

insulating film 120 is provided in part of the pixel region 142 and an edge portion of the

third interlayer insulating film 120 is formed on an inner side than the gate driver circuit

BLUEHOUSE EXHIBIT 1002

Page 301 of 337



BLUEHOUSE EXHIBIT 1002 
Page 302 of 337

10

15

20

25

30

40

portion 140, the gas released from the second interlayer insulating film 116 can be

dispersed into the outside.

[0162]

Also in the first transistor 101 used for the pixel region 142, as illustrated in

FIG. 4, it is preferable to remove a portion of the third interlayer insulating film 120

formed using an inorganic insulating material, which overlaps with the semiconductor

layer 108. Such a structure can suppress entry of the gas released from the second

interlayer insulating film 116 formed using an organic insulating material into the first

transistor 101.

[0163]

Here, other components of the display device illustrated in FIG. 3 and FIG. 4

which differ in structure from those in the display device described in Embodiment 1

are detailed below.

[0164]

The partition 126 is formed using an organic insulating material or an inorganic

insulating material. It is particularly preferable that the partition 126 be formed using

a photosensitive resin material to have an opening over the pixel electrode 122 so that a

sidewall of the opening is formed as a tilted surface with continuous curvature.

[0165]

As the filler 172, an ultraviolet curable resin or a thermosetting resin can be

used as well as an inert gas such as nitrogen or argon. For example, polyvinyl chloride

(PVC), an acrylic—based resin, a polyimide—based resin, an epoxy—based resin, a

silicone-based resin, polyvinyl butyral (PVB), or ethylene vinyl acetate (EVA) can be

used. For example, nitrogen is used as the filler 172.

[0166]

As the light-emitting element 170, a light-emitting element utilizing

electroluminescence can be used. Light—emitting elements utilizing

electroluminescence are classified according to whether a light—emitting material is an

organic compound or an inorganic compound. In general, the former is referred to as

an organic EL element, and the latter is referred to as an inorganic EL element. Here,

an organic EL element is used.

[0167]
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In an organic EL element, by application of a voltage to a light-emitting

element, electrons and holes are separately injected from a pair of electrodes (the pixel

electrode 122 and the electrode 130) into a layer containing a light-emitting organic

compound, and current flows. The carriers (electrons and holes) are recombined, and

thus, the light-emitting organic compound is excited. The light-emitting organic

compound returns to a ground state from the excited state, thereby emitting light.

Owing to such a mechanism, this light-emitting element is referred to as a

current-excitation light-emitting element.

[0168]

To extract light from the light-emitting element 170, at least one of the

electrodes (the pixel electrode 122 or the electrode 130) has a light—transmitting property.

The light-emitting element can employ any of the following emission structures: a top

emission structure in which light emission is extracted through the surface opposite to

the first substrate 102; a bottom emission structure in which light emission is extracted

through the surface on the first substrate 102 side; or a dual emission structure in which

light emission is extracted through the surface opposite to the first substrate 102 and the

surface on the first substrate 102 side.

[0169]

A protective film may be formed over the electrode 130 and the partition 126 in

order to prevent oxygen, hydrogen, moisture, carbon dioxide, or the like from entering

the light-emitting element 170. As the protective film, a silicon nitride film, a silicon

nitride oxide film, or the like can be formed. In addition, in a space which is formed

with the first substrate 102, the second substrate 152, and the sealant 166, the filler 172

is provided for sealing. It is preferable that a panel be packaged (sealed) with a

protective film (such as a laminate film or an ultraviolet curable resin film) or a cover

material with high air-tightness and little degasification so that the panel is not exposed

to the outside air, in this manner.

[0170]

In addition, if needed, an optical film, such as a polarizing plate, a circularly

polarizing plate (including an elliptically polarizing plate), a retardation plate (a

quarter-wave plate or a half-wave plate), or a color filter, may be provided as

appropriate on a light-emitting surface of the light-emitting element 170. Further, the
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polarizing plate or the circularly polarizing plate may be provided with an

anti-reflection film. For example, anti-glare treatment by which reflected light can be

diffused by projections and depressions on the surface so as to reduce the glare can be

performed.

[0171]

For the light—emitting layer 128, it is preferable to use organic compounds

including a guest material which is a light-emitting material converting triplet excitation

energy to light emission and a host material the triplet excitation energy level (T1 level)

of which is higher than that of the guest material. Note that the light-emitting layer

128 may have a structure in which a plurality of light-emitting layers is stacked

(so—called tandem structure) or a structure including a functional layer (e.g., a

hole-inj ection layer, a hole-transport layer, an electron-transport layer, an

electron-injection layer, or a charge generation layer) other than a light-emitting layer.

[0172]

For the sealant 166, a material containing a glass material, such as a glass body

formed by melting and solidifying powder glass (also called frit glass), may be used in

addition to any of the materials described in Embodiment 1. Such a material can

effectively suppress permeation of moisture and gas. Hence, when the light-emitting

element 170 is used as the display element, deterioration of the light-emitting element

170 can be suppressed, so that the display device can have very high reliability.

[0173]

A region sealed by the sealant 166 illustrated in FIG. 4 has a structure in which

only the gate insulating film 106 is provided between the first substrate 102 and the

second substrate 152; however, this structure is an example and does not limit the

present invention. For example, the structure may be a structure in which the gate

insulating film 106 and the first interlayer insulating film 114 are stacked. Note that in

a preferred structure, the sealant 166 is placed in a region where the second interlayer

insulating film 116 is removed, as illustrated in FIG. 4.

[0174]

As described above, the display device described in this embodiment includes

the transistors formed in the pixel region and the driver circuit region, the first interlayer

insulating film formed over the transistors, the second interlayer insulating film formed
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over the first interlayer insulating film, and the third interlayer insulating film formed

over the second interlayer insulating film. In this structure, the third interlayer

insulating film is provided in part of an upper region of the pixel region, and an edge

portion of the third interlayer insulating film is formed on an inner side than the driver

circuit region. This structure can suppress entry of the gas released from the second

interlayer insulating film into the transistor side, which can increase the reliability of the

display device. Further, the first interlayer insulating film can suppress entry of the

gas released from the second interlayer insulating film into the transistor side.

[0175]

This embodiment can be implemented in appropriate combination with any of

the structures described in the other embodiments and examples.

[0176]

(Embodiment 3)

In this embodiment, an image sensor that can be used in combination with any

of the display devices described in the above embodiments is described.

[0177]

An example of a display device with an image sensor is illustrated in FIG. 5A.

FIG. 5A illustrates an equivalent circuit of a pixel of the display device with an image

sensor.

[0178]

One electrode of a photodiode element 4002 is electrically connected to a reset

signal line 4058, and the other electrode of the photodiode element 4002 is electrically

connected to a gate electrode of a transistor 4040. One of a source electrode and a

drain electrode of the transistor 4040 is electrically connected to a power supply

potential (VDD), and the other of the source electrode and the drain electrode of the

transistor 4040 is electrically connected to one of a source electrode and a drain

electrode of a transistor 4056. A gate electrode of the transistor 4056 is electrically

connected to a gate selection line 4057, and the other of the source electrode and the

drain electrode of the transistor 4056 is electrically connected to an output signal line

4071.

[0179]

A first transistor 4030 is a transistor for pixel switching. One of a source
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electrode and a drain electrode of the first transistor 4030 is electrically connected to a

video signal line 4059, and the other of the source electrode and the drain electrode of

the first transistor 4030 is electrically connected to a capacitor 4032 and a liquid crystal

element 4034. A gate electrode of the first transistor 4030 is electrically connected to a

gate line 4036.

[0180]

Note that structures of the first transistor 4030, the capacitor 4032, and the

liquid crystal element 4034 can be similar to those in the display device described in

Embodiment 1.

[0181]

FIG. 5B illustrates a cross section of part of a pixel of the display device with

an image sensor and a cross section of a driver circuit portion. In a pixel region 5042,

the photodiode element 4002 and the first transistor 4030 are provided over a first

substrate 4001. In a gate driver circuit portion 5040 which is a driver circuit, a second

transistor 4060 and a third transistor 4062 are provided over the first substrate 4001.

[0182]

Over the photodiode element 4002 and the first transistor 4030 in the pixel

region 5042, a first interlayer insulating film 4014, a second interlayer insulating film

4016, and a third interlayer insulating film 4020 are formed. Over the second

interlayer insulating film 4016, the capacitor 4032 using the third interlayer insulating

film 4020 as a dielectric is formed.

[0183]

Thus, the third interlayer insulating film 4020 is provided in part of the pixel

region 5042, and an edge portion of the third interlayer insulating film 4020 is formed

on an inner side than the gate driver circuit portion 5040. By this structure, a gas

released from the second interlayer insulating film 4016 can be dispersed into the

outside. Thus, this structure can suppress entry of the gas released from the second

interlayer insulating film 4016 into the transistor side, which can increase the reliability

of the display device.

[0184]

In the photodiode element 4002, a lower electrode formed in the same step as

the source electrode and the drain electrode of the first transistor 4030 and an upper
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electrode formed in the same step as a pixel electrode of the liquid crystal element 4034

are included as a pair of electrodes, and a diode is present between the pair of

electrodes.

[0185]

As a diode that can be used as the photodiode element 4002, a pn—type diode

including a stack of a p-type semiconductor film and an n-type semiconductor film, a

pin-type diode including a stack of a p-type semiconductor film, an i-type

semiconductor film, and an n-type semiconductor film, a Schottky diode, or the like can

be used.

[0186]

Over the photodiode element 4002, a first alignment film 4024, a liquid crystal

layer 4096, a second alignment film 4084, a counter electrode 4088, an organic

insulating film 4086, a colored film 4085, a second substrate 4052, and the like are

provided.

[0187]

Note that a pin-type diode has better photoelectric conversion characteristics

when the p—type semiconductor film side is used as a light—receiving plane. This is

because the hole mobility is lower than the electron mobility. This embodiment shows

an example in which light which enters the photodiode element 4002 from a surface of

the second substrate 4052 through the colored film 4085, the liquid crystal layer 4096,

and the like is converted into an electric signal, but this example does not limit the

present invention. For example, the colored film 4085 may be omitted.

[0188]

The photodiode element 4002 described in this embodiment utilizes flow of

current between the pair of electrodes which is caused by entry of light into the

photodiode element 4002. When the photodiode element 4002 detects light,

information of an object to be detected can be read.

[0189]

By performing, for example, a step of forming the transistor for the display

device and a step for the image sensor at the same time, the productivity of the display

device with the image sensor described in this embodiment can be increased. However,

any of the display devices described in the above embodiments and the image sensor
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described in this embodiment may be fabricated over different substrates. Specifically,

the image sensor may be fabricated over the second substrate in any of the display

devices described in the above embodiments.

[0190]

5 This embodiment can be implemented in appropriate combination with any of

the structures described in the other embodiments and examples.

[0191]

(Embodiment 4)

In this embodiment, an example of a tablet terminal using a display device of

10 one embodiment of the present invention is described.

[0192]

FIGS. 6A to 6C illustrate a foldable tablet terminal. FIG. 6A illustrates the

tablet terminal which is unfolded. The tablet terminal includes a housing 8630, and a

display portion 8631a, a display portion 8631b, a display mode switch 8034, a power

15 switch 8035, a power—saving mode switch 8036, a clasp 8033, and an operation switch

8038 which are provided on the housing 8630.

[0193]

A display device of one embodiment of the present invention can be applied to

the display portion 8631a and the display portion 8631b.

20 [0194]

The whole or part of the display portion 8631a can function as a touch panel

and data can be input when a displayed operation key is touched. For example, the

display portion 8631a can display keyboard buttons in the whole region to function as a

touch panel, and the display portion 8631b may be used as a display screen.

25 [0195]

Like the display portion 8631a, the whole or part of the display portion 8631b

can function as a touch panel.

[0196]

Further, a touch panel region of the display portion 8631a and a touch panel

30 region of the display portion 8631b can be touched for input at the same time.

[0197]

With the display mode switch 8034, the display can be switched between a
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portrait mode, a landscape mode, and the like, and between monochrome display and

color display, for example. With the power—saving mode switch 8036, display

luminance can be controlled in accordance with external light detected by an optical

sensor incorporated in the tablet terminal. Note that in addition to the optical sensor,

another detection device including a sensor such as a gyroscope or an acceleration

sensor which is capable of detecting inclination may be included in the tablet terminal.

[0198]

Note that FIG. 6A shows an example in which the areas of the display portion

8631a and the display portion 863 lb are the same; however, this example does not limit

the present invention. The display portion 8631a and the display portion 863 lb may

differ in area or display quality. For example, one display panel may be capable of

higher-definition display than the other display panel.

[0199]

The tablet terminal is closed in FIG. 6B. The tablet terminal includes the

housing 8630, and a solar cell 8633 and a charge and discharge control circuit 8634 with

which the housing 8630 is provided. In FIG. 6B, a structure including a battery 8635

and a DCDC converter 8636 is illustrated as an example of the charge and discharge

control circuit 8634.

[0200]

Since the tablet terminal is foldable, the housing 8630 can be closed when the

tablet terminal is not used. Thus, the display portion 8631a and the display portion

8631b can be protected, which leads to excellent durability and excellent reliability in

terms of long—term use.

[0201]

The tablet terminal illustrated in FIGS. 6A to 6C can also have a function of

displaying various kinds of data (e.g., a still image, a moving image, and a text image),

a function of displaying a calendar, the date, the time, or the like on the display portion,

a touch-input function of operating or editing data displayed on the display portion by

touch input, a function of controlling processing by various kinds of software

(programs), and the like.

[0202]

Electric power obtained with the solar cell 8633 can be used for the operation
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of the tablet terminal or can be stored in the battery 8635. Note that the solar cell 8633

can be provided on both surfaces of the housing 8630. When a lithium ion battery is

used as the battery 8635, there is an advantage of downsizing or the like.

[0203]

The structure and the operation of the charge and discharge control circuit 8634

illustrated in FIG. 6B are described with reference to a block diagram in FIG. 6C. In

FIG. 6C, the solar cell 8633, the battery 8635, the DCDC converter 8636, a converter

8637, a switch SW1, a switch SW2, a switch SW3, and a display portion 8631 are

illustrated. The battery 8635, the DCDC converter 8636, the converter 8637, and the

switches SW1 to SW3 in FIG 6C correspond to the charge and discharge control circuit

8634 illustrated in FIG 6B.

[0204]

In the case where power is generated by the solar cell 8633, the voltage of the

power generated by the solar cell is raised or lowered by the DCDC converter 8636 so

that the power has a voltage for charging the battery 8635. Then, the switch SW1 is

turned on and the voltage of the power is stepped up or down by the converter 8637 so

as to be the most suitable voltage for the display portion 8631. In addition, when

display on the display portion 8631 is not performed, the switch SW1 is turned off and

the switch SW2 is turned on so that the battery 8635 is charged.

[0205]

Note that the solar cell 8633 is described as an example of a power generation

means, but this does not limit the present invention. Another power generation means

such as a piezoelectric element or a thermoelectric conversion element (Peltier element)

may be used instead. For example, the battery may be charged with another charging

means, such as a non-contact power transmission module which is capable of charging

by transmitting and receiving power wirelessly (without contact), used in combination.

[0206]

This embodiment can be implemented in appropriate combination with any of

the structures described in the other embodiments and examples.

[0207]

(Embodiment 5)

In this embodiment, examples of an electronic device including any of the
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display devices described in the above embodiments or the like are described.

[0208]

FIG. 7A illustrates a portable information terminal. The portable information

terminal illustrated in FIG. 7A includes a housing 9300, a button 9301, a microphone

9302, a display portion 9303, a speaker 9304, and a camera 9305, and has a function as

a mobile phone. Any of the display devices and the display device with an image

sensor described in the above embodiments can be applied to the display portion 9303.

[0209]

FIG. 7B illustrates a display. The display illustrated in FIG 7B includes a

housing 9310 and a display portion 9311. Any of the display devices and the display

device with an image sensor which are described in the above embodiments can be

applied to the display portion 9311.

[0210]

FIG 7C illustrates a digital still camera. The digital still camera illustrated in

FIG 7C includes a housing 9320, a button 9321, a microphone 9322, and a display

portion 9323. Any of the display devices and the display device with an image sensor

described in the above embodiments can be applied to the display portion 9323.

[0211]

By application of one embodiment of the present invention, the reliability of

the electronic devices can be increased.

[0212]

This embodiment can be implemented in appropriate combination with any of

the structures described in the other embodiments and examples.

[Example 1]

[0213]

In this example, a released gas from an acrylic resin which is a typical example

of the organic resin that can be used for a display device was examined.

[0214]

For a sample, an acrylic resin was applied onto a glass substrate, and heat

treatment was performed in a nitrogen gas atmosphere at 250 °C for one hour. Note

that the acrylic resin was formed so as to have a thickness of 1.5 um after the heat
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treatment.

[0215]

The released gas from the fabricated sample was measured by thermal

desorption spectroscopy (TDS).

[0216]

FIG. 8 shows the ion intensity of the released gas versus mass-to-charge ratio

(also referred to as M/z) at a substrate surface temperature of 250 °C. In FIG. 8, the

horizontal axis represents mass-to-charge ratio and the vertical axis represents intensity

(arbitrary unit). As shown in FIG. 8, a gas of an ion having a mass-to-charge ratio of

18 (an H20 gas) which seems to be due to water, a gas of an ion having a

mass-to-charge ratio of 28 (a C2H4 gas), a gas of an ion having a mass-to-charge ratio of

44 (a C3Hg gas), and a gas of an ion having a mass-to-charge ratio of 56 (a C4Hg gas),

which seem to be due to hydrocarbon, were detected. Note that in the vicinities of the

respective mass—to—charge ratios, fragment ions of gases were detected.

[0217]

FIG. 9 also shows the ion intensity versus substrate surface temperature for

each mass-to-charge ratio (18, 28, 44, and 56). In FIG 9, the horizontal axis represents

substrate surface temperature (°C) and the vertical axis represents intensity (arbitrary

unit). It was found that, in the case where the substrate surface temperature was in the

range from 55 °C to 270 °C, the intensity of an ion having a mass-to-charge ratio of 18

which seems to be due to water had a peak in the range of greater than or equal to 55 °C

and less than or equal to 100 °C and a peak in the range of greater than or equal to

150 °C and less than or equal to 270 °C. In contrast, it was found that the intensities of

ions having mass—to—charge ratio of 28, 44, and 56 which seem to be due to hydrocarbon

each had a peak in the range of greater than or equal to 150 °C and less than or equal to

270 °C.

[0218]

The above showed that water, hydrocarbon, and the like, which serve as

impurities in the oxide semiconductor film, were released from the organic resin. In

particular, water was found to be also released at a relatively low temperature greater

than or equal to 55 °C and less than or equal to 100 °C. In other words, this indicated
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that, when an impurity due to the organic resin reached the oxide semiconductor film,

electrical characteristics of the transistor might deteriorate.

[0219]

The above also indicated that, when the organic resin was covered with a film

that does not transmit a released gas of water, hydrocarbon, or the like (e.g. a silicon

nitride film, a silicon nitride oxide film, or an aluminum oxide film), release of the gas

from the organic resin increased pressure on the film that does not transmit a released

gas of water, hydrocarbon, or the like, which might finally destroy the film that does not

transmit a released gas of water, hydrocarbon, or the like and cause a shape defect of the

transistor.

[Example 2]

[0220]

In this example, a transistor was fabricated and a cross-sectional shape and

electrical characteristics thereof were estimated.

[0221]

In each sample, a bottom-gate top-contact transistor having a channel-etched

structure in which an oxide semiconductor film is used is provided. The transistor

includes a gate electrode provided over a glass substrate, a gate insulating film provided

over the gate electrode, an oxide semiconductor film provided over the gate electrode

with the gate insulating film interposed therebetween, and a pair of electrodes over and

in contact with the oxide semiconductor film. Here, a tungsten film was used for the

gate electrode, a silicon nitride film and a silicon oxynitride film thereover were used

for the gate insulating film, and an In-Ga—Zn oxide film was used for the oxide

semiconductor film. For each of the electrodes, a tungsten film, an aluminum film

over the tungsten film, and a titanium film over the aluminum film were used.

[0222]

The protective insulating films (a 450-nm-thick silicon oxynitride film and a

50—nm—thick silicon nitride film thereover) are provided over each of the electrodes.

[0223]

In a sample of this example, a 2-um-thick acrylic resin is provided over the

protective insulating films, and a 200-nm-thick silicon nitride film is provided over the

acrylic resin so as to expose part of a side surface of the acrylic resin. In a sample of a
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comparison example, a 1.5—um—thick acrylic resin is provided over the protective

insulating films, and a 200-nm-thick silicon nitride film is provided over the acrylic

resin so as to cover the acrylic resin.

[0224]

5 FIG. 10 shows a transmitted electron image (also referred to as a TE image) of

a cross-sectional shape of an enlarged part of the sample of the comparison example,

which was obtained by TEM. For the observation of the cross-sectional shape, an

Ultra-thin Film Evaluation System HD-2300 manufactured by Hitachi

High-Technologies Corporation was used. Note that in FIG. 10, only one of the

10 electrodes is illustrated. It is found from the electrode and the protective insulating

films provided so as to cover the electrode in FIG. 10 that in the protective films, cracks

are generated from a step portion formed by the electrode. Since structures of the

observed regions in the sample of this example and the sample of the comparison

example are substantially the same, a cross-sectional shape of the sample of this

15 example is not shown.

[0225]

Thus, the sample of this example has a structure in which a gas released from

the acrylic resin is extracted to the outside of the sample, and the sample of the

comparison example has a structure in which a gas released from the acrylic resin is not

20 extracted to the outside of the sample. In other words, in the sample of the comparison

example, the gas released from the acrylic resin is not extracted to the outside and enters

the transistor through the crack generated in the protective insulating films.

[0226]

Next, gate voltage (Vg)-drain current (Id) characteristics which are electrical

25 characteristics of the transistors of the samples were measured. The Vg—Id

characteristics were measured using the transistors each having a channel length of 3

um and a channel width of 3 um. Note that in the measurements of the Vg—Id

characteristics, the drain voltage (Vd) was set to l V or 10 V and the gate voltage (Vg)

was swept from —20 V to 15 V.

30 [0227]

FIGS. 11A and 11B show the Vg-Id characteristics of the samples. The Vg—Id
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characteristics of 20 transistors over a 600 mm by 720 mm glass substrate were

measured as uniformly as possible. FIG. 11A shows the Vg-Id characteristics and

field-effect mobility of the transistors of the sample of this example, and FIG. llB

shows the Vg-Id characteristics of the transistors of the sample of the comparison

example. Note that the field-effect mobility shown in FIG. llA was obtained at a drain

voltage (Vd) of 10 V. The field-effect mobility is not shown in FIG llB because it

was difficult to calculate.

[0228]

FIG llA demonstrates that the transistors of the sample of this example

exhibited excellent switching characteristics. FIG llB shows that the transistors of

the sample of the comparison example did not exhibit switching characteristics and

were normally on.

[0229]

Comparison with the sample of this example reveals that the deficiency of the

switching characteristics of the sample of the comparison example was caused because

the gas released from the acrylic resin affected the transistors. Specifically, this was

probably because the gas released from the acrylic resin increased the carrier density in

the oxide semiconductor film, and an electric field from the gate electrode prevented the

transistors from being turned off.

[0230]

This example shows that, when an organic resin is covered with a film (a

200-nm-thick silicon nitride film, here) that does not transmit released gas of water, a

hydrocarbon, or the like, the gas released from the organic resin causes a deficiency of

the switching characteristics of a transistor. This example also shows that, by

providing a path through which the released gas is extracted to the outside of the sample

in part of the film that covers the organic resin and does not transmit the released gas of

water, a hydrocarbon, or the like, a deficiency of the switching characteristics of a

transistor can be avoided and excellent switching characteristics can be obtained.

REFERENCE NUMERALS

[0231]

101: first transistor, 102: first substrate, 103: second transistor, 104: gate electrode, 105:
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third transistor, 106: gate insulating film, 107: capacitor, 108: semiconductor layer, 110:

source electrode, 112: drain electrode, 113: electrode, 114: first interlayer insulating film,

116: second interlayer insulating film, 118: capacitor electrode, 120: third interlayer

insulating film, 122: pixel electrode, 124: first alignment film, 126: partition, 128:

light-emitting layer, 130: electrode, 140: gate driver circuit portion, 142: pixel region,

144: source driver circuit portion, 146: FPC terminal portion, 148: FPC, 150: liquid

crystal element, 152: second substrate, 153: colored film, 154: light—blocking film, 156:

organic protective insulating film, 158: counter electrode, 160: spacer, 162: liquid

crystal layer, 164: second alignment film, 166: sealant, 170: light-emitting element, 172:

filler, 4001: first substrate, 4002: photodiode element, 4014: first interlayer insulating

film, 4016: second interlayer insulating film, 4020: third interlayer insulating film,

4024: first alignment film, 4030: first transistor, 4032: capacitor, 4034: liquid crystal

element, 4036: gate line, 4040: transistor, 4052: second substrate, 4056: transistor, 4057:

gate selection line, 4058: reset signal line, 4059: video signal line, 4060: second

transistor, 4062: third transistor, 4071: output signal line, 4084: second alignment film,

4085: colored film, 4086: organic insulating film, 4088: counter electrode, 4096: liquid

crystal layer, 5040: gate driver circuit portion, 5042: pixel region, 8033: clasp, 8034:

switch, 8035: power supply switch, 8036: switch, 8038: operation switch, 8630: housing,

8631: display portion, 8631a: display portion, 8631b: display portion, 8633: solar cell,

8634: charge and discharge control circuit, 8635: battery, 8636: DCDC converter, 8637:

converter, 9300: housing, 9301: button, 9302: microphone, 9303: display portion, 9304:

speaker, 9305: camera, 9310: housing, 9311: display portion, 9320: housing, 9321:

button, 9322: microphone, 9323: display portion.

This application is based on Japanese Patent Application serial no.

2012-161344 filed with the Japan Patent Office on July 20, 2012, the entire contents of

which are hereby incorporated by reference.
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CLAIMS

1. A display device comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over the first transistor;

a second insulating film over the first insulating film;

a third insulating film over the second insulating film;

a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor;

a first alignment film over the first electrode; and

a liquid crystal layer over the first alignment film; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor;

the second insulating film over the first insulating film; and

the first alignment film over the second insulating film,

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material,

and

wherein the first alignment film is entirely in contact with the second insulating

film in the driver circuit portion.

2. The display device according to claim 1 further comprising:

a second alignment film over the liquid crystal layer;

a second electrode over the second alignment film;

a fourth insulating film over the second electrode;

a colored film over the fourth insulating film; and

a light-blocking film over the fourth insulating film.

3. The display device according to claim 1,
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wherein the first insulating film is any of a silicon oxide film, a silicon

oxynitride film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film,

and a Ga-Zn-based metal oxide film.

4. The display device according to claim 1,

wherein the second insulating film is any of an acrylic-based resin, a

polyimide—based resin, a benzocyclobutene—based resin, a polyamide-based resin, and an

epoxy—based resin.

5. The display deVice according to claim 1,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.

6. The display deVice according to claim 1,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

7. The display deVice according to claim 6,

wherein the oxide semiconductor layer comprises any of indium and zinc.

8. The display deVice according to claim 6,

wherein the oxide semiconductor layer has a first oxide semiconductor film and

a second oxide semiconductor film.

9. An electronic deVice comprising the display device according to claim 1.

10. A display deVice comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over the first transistor;

a second insulating film over the first insulating film;

a third insulating film over the second insulating film;
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a first electrode over the third insulating film, the first electrode being

electrically connected to the first transistor;

a fourth insulating film over the first electrode;

a light-emitting layer over the first electrode;

a second electrode over the light—emitting layer; and

a filler over the second electrode; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor;

the second insulating film over the first insulating film; and

the filler over the second insulating film,

wherein the first insulating film comprises an inorganic insulating material,

wherein the second insulating film comprises an organic insulating material,

wherein the third insulating film comprises an inorganic insulating material,

and

wherein the filler is entirely in contact with the second insulating film in the

driver circuit portion.

11. The display deVice according to claim 10,

wherein the first insulating film is any of a silicon oxide film, a silicon

oxynitride film, an aluminum oxide film, a hafnium oxide film, a gallium oxide film,

and a Ga-Zn-based metal oxide film.

12. The display deVice according to claim 10,

wherein the second insulating film is any of an acrylic-based resin, a

polyimide—based resin, a benzocyclobutene—based resin, a polyamide-based resin, and an

epoxy—based resin.

13. The display deVice according to claim 10,

wherein the third insulating film is any of a silicon nitride film, a silicon nitride

oxide film, and an aluminum oxide film.
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14. The display device according to claim 10,

wherein the first transistor and the second transistor each comprises an oxide

semiconductor layer.

15. The display device according to claim 14,

wherein the oxide semiconductor layer comprises any of indium and zinc.

16. The display device according to claim 14,

wherein the oxide semiconductor layer has a first oxide semiconductor film and

a second oxide semiconductor film.

17. An electronic device comprising the display device according to claim 10.

18. The display device according to claim 10,

wherein the filler is any of an inert gas, an ultraviolet curable resin, and a

thermosetting resin.

19. The display device according to claim 10,

wherein the filler is an insulating film.

20. The display device according to claim 10,

wherein the filler is any of polyvinyl chloride, an acrylic-based resin, a

polyimide—based resin, an epoxy—based resin, a silicone—based resin, polyvinyl butyral,

and ethylene vinyl acetate.
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ABSTRACT

The display device includes a first substrate provided with a driver circuit

region that is located outside and adjacent to a pixel region and includes at least one

second transistor which supplies a signal to the first transistor in each of the pixels in

the pixel region, a second substrate facing the first substrate, a liquid crystal layer

between the first substrate and the second substrate, a first interlayer insulating film

including an inorganic insulating material over the first transistor and the second

transistor, a second interlayer insulating film including an organic insulating material

over the first interlayer insulating film, and a third interlayer insulating film including

an inorganic insulating material over the second interlayer insulating film. The third

interlayer insulating film is provided in part of an upper region of the pixel region, and

has an edge portion on an inner side than the driver circuit region.
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FIG. 6A
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FIG. 7B
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FIG. 9
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FIG. 10
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FIG. 11A
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