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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

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

DATED : March 29, 2016

INVENTOR(S) : Yasuharu Hosakaetal.

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 jum-thick” should be --1.5-j1m-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

Webthe Ko Lea
Michelle K. Lee

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

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Patent Application of:

Yasuharu HOSAKA etal.

U.S. Patent No. 9,298,057

Serial No. 13/939,323

Filed: July 11, 2013

For. DISPLAY DEVICE AND

ELECTRONIC DEVICE

INCLUDING THE DISPLAY

DEVICE

Confirmation No. 2340

Group Art Unit: 2871

Examiner: Richard H. Kim

REQUEST FOR CERTIFICATE OF CORRECTION UNDER37C.F.R. § 1.322 FOR

CORRECTION OF OFFICE MISTAKE

ATIN: Certificate of Correction Branch

Honorable Commissioner of Patents

P.O. 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 thefault 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 providesthat:

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- Application Serial No. 13/939,323
U.S. Patent No. 9,298,057

Attorney Docket No, 0756-10194

accompanied by evidence to show that the error is attributable solely to
the Office .... Where the correction requested was incurred through the
fault of the Office, and the matter is clearly disclosed in the records of the
Office, and is accompanied by documentation that unequivocally supports
the patentee’s assertion(s), a Certificate of Correction will be expeditiously
issued, MPEP § 1480.04

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

the patentee respectfully requests correction thereof.

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-pm-thick—;
At column 39, line 5, “lam” should be --um--;

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

The corrections in the specification and claim 12 (original claim 21) are directed

to mistakes in the patent incurred through the fault of the Office, possibly resulting from

the Office’s document scanning processes. As the errors were incurred through the fault

of the Office, a fee is not believed to be necessary. Should it be determined that a fee is

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

and the requested actions should be applied to Deposit Account No. 50-2280.

Respectfully submitted,

eSTTTag

Eric J. Robinson

Reg. No. 38,285

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

Fairfax, Virginia 22033
(571) 434-6789
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PTO/SB/44 (09-07)
Approvedfor use through 08/31/2010. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.‘Also Form PTO-1050   

UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO : 9,298,057

DATED : March 29, 2016

INVENTOR(S) : Yasuharu HOSAKA etal.

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 --terminal. Note--;

At column 29,line 40, “1.5 m-thick” should be --1.5-ym-thick--;

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

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

secondinsulating film,-—-.

 

MAILING ADDRESS OF SENDER: PATENTNO. 9,298,057
 

Eric J. Robinson
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 whichis to file (and by the
USPTOto 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, inciuding gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upontheindividual case. Any comments on the amountof 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 FORMSTO THIS ADDRESS. SEND TO:Attention Certificate of Corrections
Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

No. of additional copies
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Electronic AcknowledgementReceipt

Application Number: 13939323

International Application Number:

Confirmation Number: 2340

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

in

Paymentinformation:

File Listing:

Document sigs File Size(Bytes)/ Multi Pages|"Number"|__PeewnentDesaition|FileName Message Digest (if appl.)
Requestfor Certificate of Correction COC_03JUNE2016.pdf

 
d209c2a9b2b8607615fc66ce1f759c53f8e6|

edbb 
Information: BLUEHOUSE EXHIBIT 1002

age 50
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TotalFiles Size (in bytes) 30083

This AcknowledgementReceipt 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE

United States Vatent and TrademarkOfficeAddress: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.g:

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

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

31780 7590 03/09/2016

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

Fairfax, VA 22033

ISSUE NOTIFICATION

The projected patent numberandissue 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) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis 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) WEBsite (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 WEBsite 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 andis 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
worksto encourage andfacilitate business investment. To learn more about why the USAis the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

BLUEHOUSEEXHIBIT 1002
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Doc Code: IFEE PTOL/85B-EFS

DocumentDescription: 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 USC 111(a)|2871 043000 RICHARD KIM

Issue Fee Due Publication Due Total Fee(s) Due Prev. Paid Fee 
1.Change of Correspondence Addressand/orIndication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address:

31780

Robinson Intellectual Property Law Office, P.C.

3975 Fair Ridge Drive
Suite 20 North

Fairfax VA 22033

UNITED STATES

571-434-6789

erobinson@riplo.com

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

2.Entity Status

Changein Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absenta valid certification of micro entity status, issue fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.

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

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

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

BLUEHOUSEEXHIBIT 1002

WEBIFEE 1.0 Page 8 of 337



BLUEHOUSE EXHIBIT 1002 
Page 9 of 337

Doc Code: IFEE PTOL/85B-EFS

DocumentDescription: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

g | authorize USPTO to apply mypreviously paid issue fee to theIssue FeeX 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 paymentof the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,

the Director is authorized to charge any deficiencyor credit any
overpayment, to Deposit Account Number—_

Xl The issue fee must be submitted with this form. If payment of
the issue fee does not accompanythis form, checking this box
and providing a deposit account numberwill NOT be
effective to satisfy full payment of the fee(s) due.

DX] Advance Order- # of copies

4.Firm and/or Attorney NamesTo Be Printed
NOTE:If no nameis listed, no namewill be printed
For printing on the patentfront page,list to be displayed as entered

1. ROBINSON INTELLECTUAL PROPERTY LAW OFFICE

2. ERIC J. ROBINSON

5.Assignee Name(s) and Residence Data To BePrinted

PLEASE NOTE:Unless an assigneeis identified below, no assignee data will appear on the patent.If an assigneeis identified below, the documenthas beenfiled for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute forfiling an assignment.

Name City State Country Category

Kanagawa-
ken japan corporationSemiconductor Energy Laboratory Co., Ltd.

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorneyor agent registered to practice before the Patent and Trademark Office whohasfiled and has been granted
powerof attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB onthe date indicated below.

Signature /Eric J. Robinson/ 02-19-2016 Name Eric J. Robinson Registration Number| 38285

BLUEHOUSEEXHIBIT 1002
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Electronic Patent Application Fee Transmittal

Application Number: 13939323

Filing Date: 11-Jul-2013

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 USC 111(a)

Sub-Total in

USD(S)

Basic Filing:

1 0 0Publ. Fee- Early, Voluntary, or Normal 1504

Printed Copy of Patent - No Color 8001 2 3 6

Description Fee Code Quantity

Miscellaneous-Filing

Patent-Appeals-and-Interference: BLUEHOUSEEXHIBIT 1002
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Sub-Total in

Description Fee Code Quantity USD(S)

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Miscellaneous:

Total in USD ($) 

BLUEHOUSEEXHIBIT 1002
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Electronic AcknowledgementReceipt

Application Number: 13939323

International Application Number:

Confirmation Number: 2340

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

eC

Paymentinformation:

[Bevostacoe——SSCSCSCSC~*idSCSSS
[Ratoredtser——SSSSCSC*dS

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentasfollows:
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File Listing:

Document sigs File Size(Bytes)/ Multi Pages|"Number"|__PeewmentDesaition|FleName Message Digest (if appl.)
Issue Fee Payment (PTO-85B) Web85b.pdf 29b1790973c1933ebcd9d8c4e219072ea24

1326

Information:

Fee Worksheet (SB06) fee-info.pdf
edf12b5d6f7e688b42052f84b28312de147

8536

Information:

This AcknowledgementReceipt 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
If a new application is being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application as a
national stage submission under35 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling 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

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

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

Fairfax, VA 22033 2871

DATE MAILED: 11/19/2015

 
  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. 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

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS 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 REPLYTO THIS NOTICE:

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

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

If the ENTITY STATUSis changed from that shown above, on PART B - FEE(S) TRANSMITTAL,complete section number5 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 amountof small entity
fees.

II. PART B - FEE(S) TRANSMITTAL,orits 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 isfiled, 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 equivalentof Part B.

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

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

Page1 of 3 BLUEHOUSEEXHIBIT 1002
PTOL-85 (Rev. 02/11) Page 14 of 337
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PART B - FEE(S) TRANSMITTAL

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

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated 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 mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

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

Certificate of Mailing or Transmission
3 1780 7590 11/19/2015 . I hereby certify that this Fee(s) Transmittal is being deposited with the United

Robinson Intellectual Property Law Office, P.C. States Postal Service with sufficient postage for first class mail in an envelope
3975 Fair Ridge Dri addressed to the Mail Stop ISSUE FEE address above, or being facsimile: air Nudge Drive transmitted to the USPTO (571) 273-2885, on the date indicated below.
Suite 20 North

Fairfax, VA 22033 Orensaae
(Signature)

(ate) 
 
  APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. 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-SUBCLASS

KIM, RICHARD H 2871 349-043000

1. Change of correspondence addressor indication of "Fee Address" (37 2. For printing on the patent front page,list  
CFR 1.363). : 1(1) The namesofup to 3 registered patent attorneys

LI Change of correspondence address (or Change of Correspondence or agents OR,alternatively,
Address form PTO/SB/122) attached. 2

 
(2) The nameofa single firm (having as a member a
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

LI "Fee Address" indication (or "Fee Address” Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor 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) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

   
Please check the appropriate assignee category or categories (will not be printed on the patent) : LV individual LJ Corporation or other private group entity (J Government

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

L] Issue Fee LIA checkis enclosed.

_] Publication Fee (No small entity discount permitted) Lj Paymentby credit card. Form PTO-2038 is attached.
LT Advance Order - # of Copies [I The directoris hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number (enclose an extra copy ofthis form).

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

| Applicantcertifying micro entity status. See 37 CFR 1.29 NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.

 

Lj 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 ofloss of entitlement to micro entity status.

  
Lj Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification ofloss of entitlement to small or micro

entity status, as applicable.

NOTE:This form mustbe signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 14 for signature requirements and certifications.

Authorized Signature Date
  

Typed or printed name Registration No.
  

Page 2 of 3 BLUEHOUSEEXHIBIT 1002
Page 15 of 337
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

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

 
 
   

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

31780 7590 11/19/2015

Robinson Intellectual Property Law Office, P.C. KIM, RICHARD H
3975 Fair Ridge Drive
Suite 20 Noth

Fairfax, VA 22033 2871

DATE MAILED: 11/19/2015

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

Page 3 of 3 BLUEHOUSEEXHIBIT 1002
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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 whichis to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respondto a collection of information unlessit displays a valid OMB control number.

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 informationis
35 U.S.C. 2(b)(2); (2) furnishing of the informationsolicited 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 mayresult in termination of
proceedings or abandonmentof the application or expiration of the patent.

The information provided by youin 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 Memberwith 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 managementpractices 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 becomesawareofa violation or potential violatignpflayer ESSHLAHOB2
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Application No. Applicant(s)
13/939,323 HOSAKAETAL.

. aye i i AIA (First Inventor to
Notice of Allowability eer My See| File) Status

No

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin 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 GRANTOF PATENT RIGHTS.This application is subject to withdrawal from issue atthe initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. KJ This communication is responsive to 71/3/15.

LIA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2. J An election was madeby the applicant in response to a restriction requirementset forth during the interview on ; the restriction
requirement and election have been incorporatedinto this action.

3. K] The allowed claim(s)is/are 1-9 and 21-38. As a result of the allowed claim(s), you maybeeligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,mt

please see hitp-/www.usoio. gov/patenis/init events/oph/index.ise or send an inquiry to PPHieedback@uspto.gov .
 

4. ] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).

Certified copies:

a)X All b)[LJSome *c) (J Noneofthe:

1. X] Certified copies of the priority documents have been received.

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

3. [J Copiesof the certified copies of the priority documents have been receivedin 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 communicationto file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIODIS NOT EXTENDABLE.

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

(1 including changes required by the attached Examiner's Amendment / Commentorin the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as suchin the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2. [] Information Disclosure Statements (PTO/SB/08), 6. KJ] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [] Examiner's Comment Regarding Requirement for Deposit 7. J Other .
of Biological Material

4. (1 Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office

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

Art Unit: 2871

1, The present application is being examined underthe pre-AJAfirst 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), wasfiled 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 1.17(e)

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

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 providedin 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 providedin the driver circuit portion.

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

paymentof the issue fee and, to avoid processing delays, should preferably accompanythe issue

BLUEHOUSEEXHIBIT 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 whosetelephone numberis (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 numberfor 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 accessto 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

BLUEHOUSEEXHIBIT 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

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
BIB DATA SHEET

CONFIRMATIONNO.2340

SERIAL NUMBER FILINGor. 371(c) GROUP ARTUNIT ATTORNEY DOCKET
13/939,323 07/1 1/2013 0756-10194

RULE

APPLICANTS

Semiconductor Energy Laboratory Co., Ltd., Atsugi-shi, JAPAN;

INVENTORS

Yasuharu HOSAKA,Tochigi, JAPAN;
Yukinori SHIMA, Tatebayashi, JAPAN;
Kenichi OKAZAKI, Tochigi, JAPAN;
Shunpei YAMAZAKI, Setagaya, JAPAN;

KK CONTINUING DATA ERKKEKEEKERERERERERERERERER

RK FOREIGN APPLICATIONS KEEKEKREKERERERERERERERERER
JAPAN 2012-161344 07/20/2012

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
07/26/2013

Foreign Priority claimed ves No STATE OR SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met WW ves O No C) Metafter| COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and /RICHARD H KIM/

Acknowledged “Examiner'sSignature Thiele JAPAN 11 20 2

ADDRESS

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

Fairfax, VA 22033
UNITED STATES

 

DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

U All Fees

LI 1.16 Fees (Filing)
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LI Credit
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification| , 5939305 HOSAKA ETAL.
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Total Claims Allowed:
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(Assistant Examiner)
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification| , 5939305 HOSAKA ETAL.
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Total Claims Allowed:
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification| , 5939305 HOSAKA ETAL.
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Doc code: RCEX PTO/SB/30EFS (07-09)
Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0651-0031U.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 unlessit contains a valid OMB control number.

 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application|43/939323 2013-07-11 Docket Number| 975610194
Number (if applicable) 

First Named) vscuharu HOSAKA etal. Examiner Richard H. Kim
Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to anyutility 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 UNDER37 CFR 1.114
 

Note:If the RCEis 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 otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s). 

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

[_] Consider the argumentsin the Appeal Brief or Reply Brief previously filed on

[|] Other
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Amendment/Reply
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| Affidavit(s)/ Declaration(s)

[|] Other
 

MISCELLANEOUS 

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

[|] Other
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Doc code: RCEX PTO/SB/30EFS (07-09)
Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0651-0031U.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 unlessit 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 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 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending uponthe individual case. Any comments on the amountof 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.

if you need assistance in completing the form, calf 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 U.S. Patent and Trademark Office
is to process and/or examine your submissionrelated 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 abandonmentof 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
Departmentof 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 toa
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
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith 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
recommendimprovements in records managementpractices 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 otherrelevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations aboutindividuals.

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 wasfiled in an
application which became abandonedorin 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.
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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 etal. )

Serial No. 13/939,323 )

Filed: July 11, 2013 )

For: DISPLAY DEVICE AND )

ELECTRONIC DEVICE )

INCLUDING THE DISPLAY )

DEVICE )

AMENDMENT

Honorable Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

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 page9 ofthis 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 overthe first transistor;

a secondinsulating 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 thefirst transistor; and

a driver circuit portion comprising:

a secondtransistor:

the first insulating film over the secondtransistor; and

the second insulating film overthe first insulating film,

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

wherein thefirst insulating film comprises an inorganic insulating material,

wherein the secondinsulating 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 thefirst electrode;
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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 oxidefilm, 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-

basedresin.

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

semiconductorlayer.

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 semiconductorfilm 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 thefirst transistor;

a secondinsulating film over thefirst insulating film;

a third insulating film covering the second insulating film:

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

electrically connectedto thefirst transistor; and

a liquid crystal layer over thefirst electrode; and

a driver circuit portion comprising:

a second transistor;

the first insulating film over the second transistor; and

the second insulating film over thefirst insulating film,

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

wherein thefirst 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 alignmentfilm over the first electrode;

a second alignmentfilm over the liquid crystal layer;

a second electrode over the second alignmentfilm;

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 thefirst 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 oxidefilm.

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 overthe first insulating film;

a third insulating film covering the second insulatingfilm;

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 thefirst insulating film comprises an inorganic insulating material,

wherein the secondinsulating 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 drivercircuit portion.

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

comprising:

a first alignmentfilm overthe first electrode;

a second alignmentfilm over the liquid crystal layer;

a second electrode over the second alignmentfilm;

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 thefirst 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 metaloxidefilm.

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 arein

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 arein

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 responseis 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;

December2, 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 amendedto 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 U.S. 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

U.S. 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 U.S. 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.

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). See

also In re Fine, 837 F.2d 1071, 5 USPQ2d 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 independentclaims, 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 disclosesa 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 secondinsulating 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. Forat

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

KOYAMA

FIG. 4E conductive pixel electrode
: 427

 

 
3rd ins. film 404

2nd ins. film 403

{st ins. film 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 changethe electrical characteristics of the display device and thereliability

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

the third insulating film cover the second insulating film. Thefirst 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 gasinto thefirst

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 insulatingfilm 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 Koyamaaloneor in view of Kim and Yamazaki do not appear to teach

or suggestall the claim limitations, or appreciate advantagesthereof, 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 withdrawalof 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 Examineris invited to contact the

undersigned at the telephone number listed below.

The Commissioneris 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,

ba,
Eric J. Robinson

Reg. No. 38,285

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

Fairfax, Virginia 22033
(571) 434-6789
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The “Highest NumberPreviously 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 whichisto file (and by the USPTOto
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 amountoftime 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 TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO 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 selectoption 2.
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Application No. Applicant(s)
 13/939,323 HOSAKAETAL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
RICHARD KIM 2871 Na 

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

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s)filed on 4/21/15.
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__

2a)X] This action is FINAL. 2b)L] This action is non-final.
3)L] Anelection was madebythe applicant in responsetoarestriction requirementset forth during the interview on

; the restriction requirement and election have been incorporatedinto this action.

4)[] Since this application is in condition for allowance exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims*

5)X] 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 38is/are allowed.
7) Claim(s) 1-9,21-26 and 33-36 is/are rejected.
8)L] Claim(s)____is/are objectedto.
9)L] Claim(s) are subject to restriction and/or election requirement.

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

 

 

 

 

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

isp or send an inquiry to PPHieedback@uspte. doy. 

Application Papers

10)L] The specification is objected to by the Examiner.
11)L] The drawing(s)filed on is/are: a)L_] 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)[] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)L] All b)[-] Some** c)L] Noneofthe:
1..] Certified copies of the priority documents have been received.
2.L] Certified copies of the priority documents have beenreceived in Application No.
3.L] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora list of the certified copies not received.

 
Attachment(s)

1) X Notice of References Cited (PTO-892) 3) CT] Interview Summary (PTO-413)
: . Paper No(s)/Mail Date.

2) X Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 Ol Other:
Paper No(s)/Mail Date 4/27/15. 
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1, The present application is being examined underthe pre-AIAfirst to invent provisions.

DETAILED ACTION

Claim Rejections - 35 USC § 103

2. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which formsthe basis forall

obviousnessrejections set forth in this Office action:

(a) A patent may not be obtained thoughthe inventionis not identically disclosed or described as set
forth in section 102 of thistitle, 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 obviousat the time the
invention was madeto 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, Claims1-5, 9, 21-24, 26 and 33-36 rejected under pre-AIA 35 U.S.C. 103(a) as being

unpatentable over Koyamaetal. (US 8,988,623 B2).

4. Re claims 1, 9, 21, 26, Koyamaetal. discloses an electronic device (Figs. 4a-4e)

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

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

secondinsulating film; anda first electrode (427) over the third insulating film, the first electrode

being electrically connectedto 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).

Koyamaetal. 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 secondinsulating 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 knownin 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, Koyamaetal. does not disclose the device comprising a first

alignmentfilm overthe first electrode; a second alignmentfilm over the liquid crystal layer; a

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

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

electrode; a second alignmentfilm overthe liquid crystal layer; a second electrode over the

second alignmentfilm; 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-knownstructure in the art to form a colorfilter substrate in order to obtain a color display.

8. Re claims 3-5, 23 and 24, Koyamaet al. does not disclose the device wherein thefirst

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

a hafnium oxidefilm, 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-basedresin, a

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

third insulating film is any ofa 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 thefirst 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 secondinsulating film is any of an

acrylic-basedresin, a polyimide-basedresin, 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 knownin the art due to their high insulating properties. Furthermore,it

has been held to be within the general skill of a workerin 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, Koyamaet 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.

Ae).

11. Re claims 34 and 36, Koyamaet al. discloses the device wherein thefirst 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

Koyamaetal. in view of Kim et al. (US 2012/0013817 Al).

13. Koyamaetal. discloses the device previously recited, but does not disclose the device

wherein the first and the secondtransistors 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 Koyamaet

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

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

first oxide semiconductor layer and a second oxide semiconductorlayer.

18. Yamazakiet al. discloses a device wherein the oxide semiconductorlayer hasa 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 semiconductorlayer hasafirst

BLUEHOUSEEXHIBIT 1002

Page 56of 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 groundsofrejection.

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 shortenedstatutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within TWO

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

the end of the THREE-MONTHshortened 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 MONTHSfrom the date of this

final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to RICHARD KIM whosetelephone numberis (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 canbe reached on (571)272-2713. The fax phone numberfor 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

maybe 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 TRADEMARKOFFICE

Confirmation No. 2340

Group Art Unit: 2871

Examiner: Richard H. Kim

In re Patent Application of:

Yasuharu HOSAKA etal.

Serial No. 13/939,323

Filed: July 11, 2013

For: DISPLAY DEVICE AND

ELECTRONIC DEVICE

INCLUDING THE DISPLAY

DEVICE

eeeeeONONOee
AMENDMENT

Honorable Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

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

following amendments and remarksin 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 ofthis 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 thefirst transistor;

a second insulating film over the first insulating film;

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

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

electrically connected to thefirst transistor;

f i fi he le-and

licuid 7 f i flea: and

a drivercircuit portion comprising:

a secondtransistor;

the first insulating film over the second transistor; and

the second insulating film over thefirst 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.
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2. (Currently Amended) The display device according to claim 1 further

comprising:

Lali Fi licwuid .

a second electrode over thesecondalignmentfimfirst 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-basedresin, a polyamide-based resin, and an epoxy-

basedresin.

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 oxidefilm.

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 semiconductorlayer hasa first oxide semiconductorfilm 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;

a secondinsulating film over thefirst insulating film;

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

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

electrically connected to the first transistor; and

Fj i fi he-fi le-and

a liquid crystal layer over thefirst alignrentfim electrode; and

a drivercircuit portion comprising:

a second transistor;

the first insulating film over the second transistor; and

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

he-fi ; fl insulating film,

wherein the first insulating film comprises an inorganic insulating material,

wherein the secondinsulating 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. .

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

comprising:

a first alignmentfilm over thefirst electrode;

a second alignmentfilm overthe liquid crystal layer;

a second electrode over the second alignmentfilm;

a fourth insulating film over the second electrode;

a coloredfilm 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

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

according to claim 21.

2/7. (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 ever-andin—centact-with covering the second

insulating film;

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

electrically connected to thefirst transistor; and

F i i he le-and

a liquid crystal layer over thefirst alignmenttim electrode; and

a driver circuit portion comprising:

_ asecondtransistor;

the first insulating film over the secondtransistor; and

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 alignmentfilm over the first electrode:

a second alignmentfilm over the liquid crystal layer;

a second electrode over the second alignmentfilm;

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 oxidefilm, 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

semiconductorlayer.

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 responseis 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 December2, 2014.

A_further Information Disclosure Statement_is submitted herewith and

consideration of this Information Disclosure Statementis respectfully requested.

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 setforth 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 U.S. Patent No. 6,498,369 to Yamazaki and U.S.

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 U.S.

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

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

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

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

independentclaims of the present application, as amended.
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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 themselvesor 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 oneof 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). See

also In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988); In re Jones, 958 F.2d

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

With respect to independentclaims 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 describedfirst-third insulating films 114, 116 and

120, respectively oriented as claimed.
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, 160 162 186 194 188 158 164

 
i N

; 140 104106) \148
' 107 124122 120 107f
‘
‘

In the present invention, the second insulating film is formed using an organic
insulating material, with which planarity is improved. However, when heating orthe like

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

organic component as a gas. Entry of such a gasinto 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 gasinto

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

adverse decreasein thereliability of the 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

appearto overcome the abovedeficiencies 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 withdrawalof the 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, forexample, 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 bythefirst

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 secondinsulating film can prevent entry of gas into the transistor, and

suppress a change ofelectrical 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 appearto

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 Examineris invited to contact the

undersigned at the telephone numberlisted 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), 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,

e

Eric J. Robinson
Reg. No. 38,285

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

Fairfax, Virginia 22033
(571) 434-6789
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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 Applicationof: )

Yasuharu HOSAKA etal. )

Serial No. 13/939,323 )

Filed: July 11, 2013 )

For: DISPLAY DEVICE AND )

ELECTRONIC DEVICE INCLUDING _)

THE DISPLAY DEVICE )

)

INFORMATION DISCLOSURE STATEMENT 

Honorable Commissionerfor Patents
P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

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-1449listing information known to Applicant and

requests thatthis information be made of record in the aboveidentified application. Copies
are submitted herewith in accordance with 37 C.F.R. § 1.98(a).

JP 2012-128159; KR 20120067288 and CN 102540603are in the family of EP 2 466
365.

A paymentin the amountof $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,

——
Eric J. Robinson

Reg. No. 38,285
Robinson Intellectual Property Law Office, P.C.
3975 Fair Ridge Drive
Suite 20 North

Fairfax, Virginia 22033
(571) 434-6789 BLUEHOUSEEXHIBIT 1002
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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 respondto a collection of information unlessit contains a valid OMB contral number.

Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSUR 13/889,528
Tuy 17, 2075

STATEMENT BY APPLICAN Yasuharu HOSAKA
267

R. KIM

0756-10794

  
  
 

 
 
 

 
 

  

  
  
 (Use as many sheets as necessary)  

U. S. PATENT DOCUMENTS

Examiner Cite Document Number Publication Date Nameof Patentee or Pages, Columns, Lines, Where

naar
US-7,583,336 09-01-2009

US-7,696,529 04-13-2010 |CHOO.K etal.
US-7,760,309 07-20-2010_|AHN.Betal.

US-8,115,893 02-14-2012 |JUNG.T etal.

US-8,399,182 03-19-2013 |LIMJetal.

US-8,704962|04-22-2014|OHKetal.
US-7,859,510 12-28-2010 |UMEZAKI.A
US-2010/0117991 05-13-2010 KOYAMA.J et al.

 

 
 

 

 

 

 
 

 

 
 
 

FOREIGN PATENT DOCUMENTS

Examiner|Cite Foreign Patent Document Publication Date Nameof Patentee or Pages, Columns, Lines, Where
Initials"|No. MM-DD-YYYY|Applicant of Cited Document Relevant Passagesor Relevant0. Country Code -Number*-Kind Code’(if known) PP Figures Appear

JP-2007-123861A 05-17-2007

JP-2012-128159A 07-05-2012

JP-2009-271103A 11-19-2009

EP-24663654 sss 06-20-2012
KR-2012-0067288A 06-25-2012

CN-102540603A 07-04-2012

Examiner Date

Signature Considered

*EXAMINER: Initial if reference considered, whetherornatcitation is in canformance with MPEP 609. Draw line throughcitation if not in conformance and not considered. Include
copy ofthis form with next communication to applicant, 1 Applicant's uniquecitation 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-jetter code (VWiPO Standard 5T.3). 4 For Japanese patent documents, the indication of the
year of the reign of the Emperor must precede the serial numberof 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 whichis to file (and by the USPTO ta
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. Timewill vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestionsfor reducing this burden, should be sent to the Chief Infarmation Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9 199 (1-800-786-9199) and select option 2.
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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 USC 111(a)

Sub-Total in

USD(S$)

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Paymentinformation:

 
Submitted with Payment yes

Payment Type Electronic FundsTransfer
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Amendment/Req. Reconsideration-After|) AMENDMENT_21APR2015_075

Non-Final Reject 610194.pdf af69ddecf41b1823f996e23476530e37d860

Information:

319421
IDS_21APR2015_075610194.

pdf dc9d8c5 cAdca4 192ea632d22a0be3f945fa5}
ab28

Multipart Description/PDFfiles in .zip description

Transmittal Letter

Information Disclosure Statement(IDS) Form (SB08)

Information:

7792536

Foreign Reference JP_2007123861.pdf
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850fc

Information:

2372423

Foreign Reference JP2012128159.pdf
e4908e568eaa 1 a36a58ea8 1 9f47e2b5862eff

93ba

Information:

1960570

Foreign Reference JP_2009271103.pdf
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2002650

Foreign Reference KR_20120067 288.pdf
al9df5e1d38728bcd19d27e7766aa524b1e

7322

Information:

2752561

Foreign Reference CN_102540603.pdf
b9704d2c3164e423fc1f8f09479d5a1a5411

3b63

Information:

Fee Worksheet (SB06) fee-info.pdf
e5f155442be4a51f458cfd 9049fab887acaa
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTOto
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 amountoftime 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 TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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ENTITY: [X)carRGce [] smatt [] micro
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(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA
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37 CFR 1.16(k), (i), or (m

CL EXAMINATION FEE
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37 CFR 1.16(i minus 20 =

INDEPENDENT CLAIMS J .
37 CFR 1.16(h minus 3 =

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
CFR 1.16(s).

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1,16(j)

LAPPLICATION SIZE FEE
(37 CFR 1.16(s))

* If the difference in column 1 is less than zero, enter “O” in column 2.
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AMENDMENT
TOTAL ADD’L FEE
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[_] Application Size Fee (37 CFR 1.16(s))

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))
AMENDMENT
* If the entry in column 1 is less than the entry in column2, write “O” in column 3. LIE
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*** If the “Highest Number Previously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest Number Previously Paid For’ (Total or Independent) is the highest numberfound 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 whichis tofile (and by the USPTOto
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 uponthe individual case. Any comments on the amountof time you
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Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www .uspto.gov
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Please find below and/or attached an Office communication concerning this application or proceeding.
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Application No. Applicant(s)

 13/939,323 HOSAKAETAL.

Office Action Summary Examiner Art Unit AIA (First Inventor toFile)
RICHARD KIM 2871 No 

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

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

Any reply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 12/2/14.
L] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon___

2a)L] This action is FINAL. 2b)X] This action is non-final.
3)L] An election was made bythe applicant in responseto a restriction requirementset forth during the interview on

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

4)L] Sincethis application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordancewith the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims*

5) Claim(s) 1-9 and 21-32 is/are pendingin the application.
 

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

6)L] Claim(s) is/are allowed.
7) Claim(s) 1-9 and 21-32 is/are rejected.
8)L] Claim(s)___ is/are objectedto.
9)L] Claim(s) are subjectto restriction and/or election requirement.

 

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

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

nite://www.usoto.dov/patenis/init events/pph/index.isp or send an inquiry to PPHieedback@uspte.dov. 

Application Papers

10) The specification is objected to by the Examiner.
11)KX] The drawing(s)filed on 7/11/13 is/are: a) accepted or b)[_] objected to by the Examiner.

 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12) Acknowledgment is madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)X] All b)[-] Some** c)L] None ofthe:
1.X] Certified copies of the priority documents have beenreceived.
2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora list of the certified copies not received.

Attachment(s)

1) X Notice of References Cited (PTO-892) 3) TC Interview Summary (PTO-413)
; ; Paper No(s)/Mail Date.

2) X Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) Oo Other:

 
Paper No(s)/Mail Date See Continuation Sheet. 
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PTOL-326 (Rev. 11-13) Office Action Summary FalaJEPHDESI.BG RHE 20021 11
Page 94 of 337



BLUEHOUSE EXHIBIT 1002 
Page 95 of 337
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Continuation of Attachment(s) 2). Information Disclosure Statement(s) (PTO/SB/08), Paper No(s)/Mail Date :7/1 1/13, 9/19/13, 11/12/13,
12/2/14.
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Application/Control Number: 13/939,323 Page 2

Art Unit: 2871

1, The present application is being examined underthe pre-AJAfirst to invent provisions.

DETAILED ACTION

Claim Rejections - 35 USC § 103

2. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which formsthe basis forall

obviousnessrejections set forth in this Office action:

(a) A patent may not be obtained though the inventionis not identically disclosed or described as set
forth in section 102 ofthistitle, 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 obviousat the time the
invention was madeto 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 U.S.C. 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) overthefirst insulating film; a third insulating

film (135) over and in contact with the secondinsulating 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 connectedto thefirst transistor; a

first alignment film (601) overthe first electrode; and a liquid crystal layer (605) overthefirst

alignmentfilm; and a driver circuit portion comprising: a secondtransistor (302); the first

insulating film over the secondtransistor; the second insulating film overthefirst insulating film;

and the first alignmentfilm over the secondinsulating film, wherein the first alignmentfilm is

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

Yamazaki does not disclose the device wherein thefirst insulating film comprises an inorganic
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Art Unit: 2871

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 whereinthe 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 knownin the art to obtain

excellent insulating properties.

6. Furthermore, in regard to the third insulating film, Sakuraiet 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, Yamazakiet al. does not disclose the device comprising a second

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

the second alignmentfilm; a fourth insulating layer over the secondelectrode; 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 alignmentfilm overthe liquid

crystal layer; a second electrode over the second alignmentfilm; 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-knownstructure 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 thefirst

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

a hafnium oxidefilm, 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-basedresin, a

benzocyclobutene-based resin, a polyamide-basedresin, 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 whereinthefirst insulating film is any of a silicon

oxide film, a silicon oxynitride film, and aluminum oxidefilm, 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 knownin the art due to their high insulating properties. Furthermore,it

has been held to be within the general skill of a workerin 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. Claims6 and 7 rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over

Yamazakiet al. and Sakuraiet al. in view of Kim et al. (US 2012/0013817 A1).

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

wherein the first and the secondtransistor each comprise an oxide semiconductor layer, wherein

the oxide semiconductor layer comprises any of indium andzinc.

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 Sakuraiet al. in view of Yamazakiet al. (US 2011/0157252 Al).

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

first oxide semiconductor layer and a second oxide semiconductorlayer.

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

semiconductorlayerhasa 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 semiconductorlayer hasafirst

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 whosetelephone numberis (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 Woncan be reached on (571)272-2713. The fax phone numberfor 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

maybe 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 accessto 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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'|US-2007/0187678 08-16-2007. |HIRAO.T etal.
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JP-63-210022A “08-31-1988
JP-63-210023A ~~| 08-31-1988
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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 overthe first transistor;

a second insulating film overthe 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 connectedto thefirst transistor;

a first alignmentfilm overthe first electrode; and

a liquid crystal layer overthefirst alignmentfilm; and

a drivercircuit portion comprising:

a secondtransistor;

the first insulating film over the second transistor;

the secondinsulating film overthe first insulating film; and

the first alignmentfilm over the secondinsulating film,

wherein thefirst 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 thefirst alignmentfilm is entirely in contact with the second insulating

film in the drivercircuit portion.

2. (Original) The display device according to claim 1 further comprising:

a second alignmentfilm overthe liquid crystal layer;
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a second electrode over the second alignmentfilm;

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 oxidefilm, a hafnium oxide film, a gallium oxide film, and a Ga-Zn-

based metaloxidefilm.

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-

basedresin.

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 oxidefilm.

6. (Original) The display device according to claim 14,

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 semiconductorfilm and a

second oxide semiconductorfilm.

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 overthe first transistor;

a second insulating film overthe first insulating film;

a third insulating film over the secondinsulating film;

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

electrically connectedto thefirst transistor;

a first alignmentfilm overthe first electrode; and

a liquid crystal layer over thefirst alignmentfilm; and

a drivercircuit portion comprising:

a secondtransistor;

the first insulating film over the second transistor;

the second insulating film overthe first insulating film; and

thefirst alignment film over the second insulating film,
wherein thefirst 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 thefirst alignment film is in contact with the second insulating film over

the drivercircuit portion.
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22. (New) The display device according to claim 21, further comprising:

a second alignmentfilm over the liquid crystal layer;

a second electrode over the second alignmentfilm;

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 thefirst 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 oxidefilm.

25. (New) The display device according to claim 21,
wherein the first transistor and the second transistor each comprises an oxide

semiconductorlayer.

21.

26. (New) Anelectronic device comprising the display device according to claim

27. (New) A display device comprising:

a pixel portion comprising:

a first transistor;

a first insulating film over thefirst transistor;
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a secondinsulating film over thefirst insulatingfilm;

a third insulating film over and in contact with the second insulatingfilm;

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

electrically connectedto thefirst transistor;

a first alignmentfilm over the first electrode; and

a liquid crystal layer overthe first alignmentfilm; and

a drivercircuit portion comprising:

a secondtransistor;

the first insulating film over the second transistor;

the secondinsulating film over thefirst insulating film; and

the first alignmentfilm over and in contact with the secondinsulatingfilm,

wherein thefirst insulating film comprises an inorganic insulating material,

wherein the secondinsulating film comprises an organic insulating material,

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

wherein the first alignmentfilm is in contact with the second insulating film over

the drivercircuit portion.

28. (New) The display device according to claim 27, further comprising:

a second alignmentfilm over the liquid crystal layer;

a second electrode over the second alignmentfilm;

a fourth insulating film over the second electrode;

a coloredfilm 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 oxidefilm.
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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

semiconductorlayer.

32. (New) Anelectronic device comprising the display device according to claim

27.
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REMARKS

In responseto the election requirementin 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 Commissioneris 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 orhereafter, or credit any overpayment to Deposit Account No. 50-2280.

Respectfully submitted,

 
fen

Eric J. Robinson

Reg. No. 38,285

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

Fairfax, Virginia 22033
(571) 434-6789
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Confirmation No. 2340

Examiner: Richard H. Kim

Group Art Unit: 2871

In re Patent Application of:

Yasuharu HOSAKA etal.

Serial No. 13/939,323

Filed: July 11, 2013

For: DISPLAY DEVICE AND

ELECTRONIC DEVICE INCLUDING

THE DISPLAY DEVICE

Neeeeee”
INFORMATION DISCLOSURE STATEMENT

Honorable Commissioner of Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

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 Commissioneris 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,

Eric J. Robinson

Reg. No. 38,285
Robinson Intellectual Property Law Office, P.C.
3975 Fair Ridge Drive,
Suite 20 North

Fairfax, Virginia 22033
(571) 434-6789
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INFORMATION DISCLOSURE 137889,28
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STATEMENT BY APPLICANT Yasuharu HOSAKA
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*EXAMINER: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw fine through citation if not in conformance and not considered, Include
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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 whichis 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 uponthe individual case. Any comments on the amountoftime you require to complete
this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-
1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1460, Alexandria, VA 22313-1460.

ifyou need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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New Applications Under 35 U.S.C. 111
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If you need assistance in completing the form, call 1-800-PTO-9199 and selectoption 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

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

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

Rob eet LawOf

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

Fairfax, VA 22033 PAPER NUMBER
2871

MAIL DATE DELIVERY MODE

10/31/2014 PAPER

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

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

 13/939,323 HOSAKAETAL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
RICHARD KIM 2871 Na 

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

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 2MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)L] Responsive to communication(s) filed on
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__

2a)L] This action is FINAL. 2b)L] This action is non-final.
3)L] Anelection was madebythe applicant in responsetoarestriction requirementset 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 exceptfor formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5)X] Claim(s) 1-20 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

6)L] Claim(s)____is/are allowed.
7)L] Claim(s)__ is/are rejected.
8)L] Claim(s)____is/are objectedto.
9)[X] Claim(s) 1-20 are subjectto restriction and/or election requirement.

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

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

nit /index.iso or send an inquiry to PPHicedback@uspte. dov.J/Ayww.usoto.cov/patenis/init events/    

Application Papers

10)L] The specification is objected to by the Examiner.
11)L] The drawing(s)filed on is/are: a)L_] 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)[] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)L] All b)[-] Some** c)L] Noneofthe:
1..] Certified copies of the priority documents have been received.
2.L] Certified copies of the priority documents have beenreceived in Application No.
3.L] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora list of the certified copies not received.

 

Attachment(s)

1) CT] Notice of References Cited (PTO-892) 3) CT] Interview Summary (PTO-413)
: . Paper No(s)/Mail Date.

2) CT] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) Ol Other:

 
Paper No(s)/Mail Date 
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Art Unit: 2871

DETAILED ACTION

1, The present application is being examined underthe pre-AIAfirst to invent provisions.

Election/Restrictions

2. This application contains claims directed to the following patentably distinct species:

3. (1) 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 comprisingafiller (Fig.

4).

5. The species are independentor 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 claimsshall

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 becauseat 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 (1.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
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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

argumentthat a claim is allowable or that all claims are generic is considered nonresponsive

unless accompaniedby 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

supposederrors in the election of species requirement, the election shall be treated as an election

without traverse. Traversal must be presentedat 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 groundthat 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 obviousvariants 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-ATA 35 U.S.C. 103(a) of the other species.

Upon the allowanceof 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
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Art Unit: 2871

currently named inventors is no longer an inventorof at least one claim remaining in the

application. A request to correct inventorship under 37 CFR 1.48(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 nameand bythe processing fee required under 37 CFR 1.17(4).

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to RICHARD KIM whosetelephone numberis (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 canbe reached on (571)272-2713. The fax phone numberfor 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

maybe 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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SONLICHLCRIES CERRIIIERD) HAV 1 CCF 9D EOL, MRbRGV VARS
& bicEtoles[A]seiLiceSb OAH SANSY,

(0003)
FOIEOPRABILE RIDA I COS ALIMROE OD, EMERAMORC DO

ADS, BRCHD., LA LBASS, HMRWRICHAShAIYVAF EL TIA MbIY
VARIA SNSRAE HAIL BARMEE CuFE) £1tU (MES) &
Db. Ral FaPHEDSSRD ONS,

[0004]
KOU YAR CTS)GEAEe LOD UU a SEER< FIO IUTUS

DS. SOPMOME & LCMADNEA SavCWsS, MAIL RAY YVARSICAWS
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ICAYUAADOUMETA, KY ARNICISLLPOW) CHA,
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2ZOKAYVAS eAEMRE, DIM Stv721 ORE. 1 ORAS fia)
TAZAKDCHUV SNE SB 2 OFM E, BH 1 OFM S BH 2 OFENAICBS S V7I&
RAGL, BIL DKAIYVAZFROF2DKIYVY AR LICRMITESCIERR SE NEB 1
Dea FAeB 1D Fee PAecHtECRRARLCOS AU72 DIS ALAM &
OB 2 o> Jpg PALHEE _E Lc TERMERLCA S FUE 3 OSM, SAL. B38 Oly
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Q&EARMNCBRE RAZ LEHI E TARRRECHS.
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HDT-bhEGBA SBI AOROVY-ARD Aah 1 44 SPA KDICU CL
— VA 1 6 6MSh, H2ORMW1 5S 2ickoaCNLaNCSA, EK. WS1
A2%, F-KESAAB 1L4AOROVY-ARD4K 1 4 40H SNe eS 1
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22, F-RRST NABI AOL, VKHARS ANGIE 144 Stk, 1 Oe I
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— hit 1 O04, Y—- ABM 1 10, ROR 4 Yeh 1 228, SHSBANCHE
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LATHEMETBEC IEIR SPLICE 2 ooFat 2 @ fee Ta MeeAR_E Uc HERMARATELCRE TEE 3 OMUMRMATRE TCs, KE ARE LOTTI ARE 1
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FAFMNCHETE LL. VY -Ah 1 1 OSSty — Aesbk PAMICHEEL. RU 4 >eh 1
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, AV ~ 20 VIEDRECHIT SOCEMCES, TORY, F-KESA TEE 1
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CIES FUE 2 ORME 1 1 6 &. B22 ORR 1 1 6 LictmkaneAaa
Rkl 1 8 &, #2 OFF MRE 1 1 6 ROATE1 1 8 EtcRSHRLCHK ES vee

3 OAMmee 1 20, 3 OFF1 20 Licdeak Steeet 1 22,
BAL TWD,
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Ze. AAG 1 1 8. 3 OBRHE 1 20 2, Mim1 22+, iikhYUASZF 10 TAKARACWA, AS1 1 8. 3 DWaliyaeaant 1 2.0. cet

122%, heh aPCBiCT, WCMEZATSMBC KU FRISOR C,PROBA OKeFARSAZD ERK KERARETERT SCECEADTC, UYfisGeb,
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HEL 5 3SMUUREHE1 5 4 kickitohee 2 O15 2k, BATS.
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7p B. eteee 1 OMCMHE1 24, Wee 162, A2 ORCI 6&,lat5 8k. ICKY AORPCH AWARE 15 ODER EIVCWSA,
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PrhGH 1 O06 &fRL. P—h R104 FSTSBC ONk-EUky 1 OO
8, F— hie 106. ROAR 10 8 Licks hevy—- AGL 1 OKO
V4 Vth 126, KY, B2DKIYVYAF1O03, ROPZSOKIYYAFI1O
5 DSR E IVT WD,
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eH 1 1 4 VCHAR SAU2 DeyHK 1 1 6 ASK StUTUS,
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TWebb, 3 OFTHE 1 2 Olt, Seti 1 4 2 KOICHI Sh, oanFA 1 2 O OPMERASEMEEAIRC mH So F- bh RST SREB 14 O kD BAMA
IMA IVA,
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& KEBABS SC RACERS, ULRMsa TC. HI OK AYVYAF1IO1L F2DKh5yY
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DEMS SE LMCES,
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KAY VA OM BeRIGS eeWic, VIODBARMABLBe ANA, OS
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CRAEDCHS, LMLEMS. EKAMSIEteste EOL AKA KS. EEL
ARMA eAAYL LCRBLTLES.
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SPHASUEURey AERISUs & RCIATS 7D, VP HH DA
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728, M1 DAL 1 O 2NO07— b Bt 1 O 4 DHYIT PMNBIT BH Rvs, PHAHR E UChr. PRYa BBLS VaR. BIKE tO 28(CARIKY Y

aTBEAT UR, BENSeBRE ay BUR BRIEPOY SR Se iE
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. PRIKZSEP VEROLESH SD, Te, Pthtieiee UC. Bike Ua TAR ea
Yl. HebgeoMeLey RU OL PRKOVS RULSE AOS ZE

GC, 1 DOSEN 1 O 2295 Aagtlly, {GRANCIL PUD Y 4S. OK, KESOALAIS 1 O
BAAD ATOR MMT SE LDSCESD,

(0060)
P—-pML OA EL TIE PV aRIA, ZAL, Hl PUAN FAY, BVUTF

VY PVAAPY DP OMlshneSecs EMERUCABICHBERA ET AGAD
EDR tealItKeMeApterAaTeAYCHRIS ORMECRESD. ER. VYUHY

VVARILOWPNP— ¥ItOBS DkSCRETek. EX,
7 — bk 1 O44. Hehecb. Jebb-ormpthtee bch kes, MAI YvUa
VR REP IVS =O LARDBeh, PODS HRRICH a URSRe STSe,
ZE(Ut F VIRLICS 2 VRSRSSe, SS VIRLIC PV PAS VRS
tAjah, 262 v FIVElhVPAF VIRB ELIA VFA VINESBTS
See, FOV Ee, ZTOFR URAC PVA RADARSLL. SEIZEDEIS
VHRR IRSBHH OD. EL PUSS AIDFAY. AVAAVUTIAR
FU. EVYUTFY, PAL, ARAVA. AAVYV UA SHRINE THOME, ERISA
PAGDEEAHR BL < ILE(HESAeoh bbs,

[0061]
kre, PhALO 4K. TV VULI, BRIE VP PAP Vee YY IL

Hebi, PRLe Vy Far VveSsbhy7 vveee. BHT eyeSbtyeLe

{tHD. PRIKLF PY RSET VV OAR. TVLS. PRateS
MLE AV VU DYERSOMCHeATSAREEIATSCRE DCES. KK
. LatiatrkeASSAVERe LactelecRonee SACLE CRS.

(006 2]
ke. Y-het 1 O4 Ee hE 1 O6 EOC. ln-Ga—-ZnApeeiky

ie(RE OL on — S n SARRSE(PEAR, «OL n —G a SARE(ER, I n—Zn

SBRZE(PAFYAR, «Son SARE(PYAAR, oon SAREAFAR, eRZETA
InN, ZnN*) Segcb kis, Chowotr5eV, PEL SUES. Be VEE
OERAL. BRIEAOETUT KO EKEVMECH SEO. BECHER
BAEK IVY AF OUSUMPBEE TI AIY IU RT SZZEMCE, AMDVU
ATEED AL y FU TPRPERMC ES. HMA1 n-Ga—Z npees(thus
fiz FAV AIBA. 7s < & BEA 108 KURDS. SRM CI TIREMLLE
Dl n—-Ga—Z n sabes(7-FAIANR & AS

(006 3]
F— bh AGH 1LO6e LUCK MAIRKY UaBebe(ke U ai Se(ek

YU avi, Bb VaR. PREP VS ROR BMEaDG BRAT ZN NK
EetkGa-ZnReet, Btky VALSeiebe(kU a Hire Eedig k
<. FUR ERISCRUS, 7B, PUA 10 8 COMME LAV AZRO,

— hae 1 O 6icBuysCP < & OARA 1 OO 8 £4R ST 4TURHECERT
Ae & PSRFE LYS,

(0064)
£ve, AP hRIBE 1 OO 6 ic, BR. AKKGOPAy EY TPRMREBT SHORE

ITSO RC, FAA 1 0 8 DSOMRBOUBAOMAM EL, WDSFA 1 OBA
DAKE, KEDAYVUDORPCSEMCED, WR WKKOTOY BY PYRE
AS D RHEE LCA, BRE VS RA BIEVS SRL, BREA UO Bee
ZE(tH UL, Wea y KUL BKK ye UO, BONIS EES
DAU LEH A ,

[0065]
Eve, PPhate1 OO 6 SRE LL AL OBEY Ua RE UCL Roe

Wat UaHE LL TL OBEY Ua ARR IC, 2 OFEY VAL AR ELC, OOK
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HEROS VEAP INIRODRAYS UaeBO BOOBY VaLiehic
PeLMR ee BIT SEC, PA hE 1 OB EU. KRY <AOOKEROY

VEaRPOMEBRODEVI — b MRE 1 O 6 SHRP DAD EMEKD, CORR, Y-
bh fH 1 O 6 lC EN DAKAMOBSAD, “FANS 1 0 BA DREN MAIT SS & Aa]

HECHS.

(0066}
#7, 7 bie 1 OO 6 ica8fEY UaIReSee C, LAIR ORMREEGS TERS

CXA, Bev VaR, Bee UY aEeUOAS <<. [SPORESE
BAGS DICTEREK SVs Ted, PF — b iff&POFCRIES SEZ EPSCRS],
ko, PIL OR PY VY AF1IO1, BP2DRK9YYAF103, RUB SOKIYVYA
F105 0KfgitEoikBeall, & Sich&Ie] SEC, FRSRIELIC FAVS
DVVAS OFPFPRIREES MNT So LDSCEA,

(0067)
Ke, Poh ML O4E LUCHA, PY bh aR 1 OO 4 CHET HIbate 1 0

BICLY UV aALVIBRH AIGA. MEP VEAP A WTS LEMS SEWMIC
“REY U aTA,MIC LAP VER PAPINEEE C® SPRY (ERIS SE BASU
ELLA,

(006 8]
PAFAH “Fe(Je 1 OO BICSRA YVARICBI YC, PRCAO

PP — | BiHOPED E Zo bk — bECHEE, CAME EG BVID, +) PHAR,
hIYVVAFOU SRBOBE, TPRNICILL KIMBER OV APAyah, kUb
Bu VARIBAVIRABE RSE BIO R UG VARAHIES DICBeIPbE
IRSPPALYY av SHS CSE) OTEROERS, CORR hKaOV VATE
(CO EESATPPEDL HO < LWOOFEWHA, CORD, F— bate UC. KiOLR
Ze{t~ UALVIRE MSL eEC USIMEERROV TF AY Ih, RU SGV VY A4OR
CPEDIL OOS BATS oR DSCESA,

(0069)

Ke, PO hE LT OB ELT. AI SRU AY Usb CHE SIO) . BRAM
MESNENIRNLDY Vb CHESIxOYN,) . BRAWNMENENIZU LY
WR*—-b CHFALSZOYN,) . MIEAVADL, Mitty KUDARMEOoOhI gh
—kREeEAAD EChIYVVAZAFOVF—-hVU— FEUXA,

[0070]
hee 1 O06 OJ/ESIR, SnmbLEZOOnmL, KDMEL<IE1 OnmIy

L300nmILR. EDEL <5 OnmL250nmIFETSZE EY,
(0O071]

‘ia(Ky 1 0 81k, BRIE eS es, rec bbe UY IL Cl n) BU < tees
(An) ®B@o 72 &DOELVS, EFI Ln Zn OWASST EDU ELVS, EF

. BebePAAFA 7e ROY VAP ORAEDILGOODSeROTEO, STNOLE

Il, APEDPAP-—DO—-EKRIEMEATSCEMIFELY,
(0072)

ABEDAP-HULTK HUNLA (Ga), AR CSn),. AVHaVA CHE).
WMiSeaIba (Al), FRIWIY VARIA (Zr) BRHA, EK. thon~zxyeazyr—-
LUT FrYIIVARCHSZ. DYBRY (Lad). VIUYL (Ce). FREAVYA (
Pr), *™7YA (Nd). HYUOA (Sm), 29eAeEIA (Eu). FHRVSIA
(Gd). FMEA (Tb). VPAPMAYIA (Dy), BRVS9L (Ho), BVeE

Wa (Er), YUMA CTm) . tv FUVEIL (CY bb). VFFIAD (Lu) FRrh
D.

[0073]
GAVE. PREPARE UC, BE VV OL RAES.seeee

tNChS1n—-ZnAasiseeittiy. Sn-ZnASleeety. Al1—Z nBeleeeiceyy,
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Zn—Mgsaeinkitw. Sn-Mg*eiehitvy. 1n—-Mg saleby. In—-G
a ee/eeityy. I n—-Weeieeetig, SceeeetiCHS 1 n—-Ga-ZnKe

Meith (lLGZOfLbse9tt4) . lLn-Al—ZnKSleMiC I n-Sn—-Zn
sae. Sn-Ga—-Z nee, Al—-Ga—-Znwelt. Sn—
Al—ZnRelebeityy. Iln-Hf-Zn*K*eleheith, Iln-La—ZnKeleeic

Mm ITn—-Ce—ZnAeiemeitey. Iln—-Pr—-Zn*melemeicy. In-Nd—-Zn
Seeley. ln—-Sm—Z neseiti. 1 n—-Eu—Znseeeeit. 1 n—
Gd—-ZnRelaeheithy, Iln-Tb—-ZnKeeleheitth, Iln-Dy—-—ZnKeleheic
 Tn—-Ho-—-Zn*eieeeity. Iln-Er-Zn*Sieety. Iln-Tm—-Zn
Seeley. Iln-Yb—-ZneelRPety. Il n-Lu—Zneels. WscK
agreithyGHS1n—-Sn-Ga—-Znepleeity. Iln-Hf-Ga-ZnKeO/
eft, In—-Al—-Ga—-Znelem. Iln—-Sn—-Al—Znweheeeiceyy.
In—Sn—-Hf—-Znaieheity Iln-Hf-Al—Zn*RSeRteWOoSe
LEMCEA,

[0074]
mB 2ae, HlAlkh Iln-Ga—-ZnReleeitigete Il nte’GakZneER

ZEULCTAT SREES RIRGCHO, Int GakZno}esistiipmy, &re, I
n’&GaklZnLhOslercBrMAr TsThkbs,

(0075)

Ere, BRE LT. I nMOg3 (ZnO) y (m>0, HO, mikeGRRL
) CRACENAMBEe AYTH KO. WE. Mik Ga, Fe, MnKRUCoMS Blin
fe — O43ERISOSIRILCBeE RS, Ee, Bekie UT. Ine Sno
5 (ZnO) , (n>O, HO, nlteeR) CRAICENAMBEAYY CHEV.

(0076)
MAIR In:Ga:Zn=1:1:1 (=1/3:1/3:1/73)., In:Ga:

Zn=2:2:1 (=2/75:2/75:1/75)., ®4WttIn: Ga: Z7Zn=3:1:
2(=1/72:1/76:1/73) OPFRLO] n—-Ga—-Z nReleetyf OAK
DUOeATERCRS, HBSvIE In: Sn: Zn=1:1:1 (=1
/3:21/3:1/73). In: Sn: Z4n=2:1:3 (=$1/3:1/6:1/72)
HAv.9tI n: Sn: Zn=—=2:1:5 (=1/%4:1/78:5/78) OFFFRHOI n
—Sn—-ZnoPSSRtMeAO ZL LY, ZH, SSBRIKMORTPMIEII, MSEe_T
aL DIRSFRMIO PF SAV APF AL OVDRMNS SEH.

(0077)
Lal, 2NSeICROENT, WRESTSIMEROBACBAMEN LU

MRE, (LOD RSF) ICID CITIZAKO SOR AOAUEKO, ER. MHETS!
“FAEUREPPE & ES EDC, oe UPREPTI, CRITE, aeUSK & PRSA@JE
WK. Jet CUMPRRE. FRESE LAR BOESDAL DMPELY.

(007 8]
MAE Iln—-Sn—-Z nsaelehe(teaCreteAlceaPSEONSD, LA

LAR, Ln—-Ga—Z neeteh. WUINREHE RIK THz LITEY
BAWRMEe LIPS CEMCES,

(0079)
#7, VEABAB 1 O 8 RE LUCTH AZ EDCERAMICGE UCI, ERIE

Savy F2eVYE PEL SIZ. Se VILE £EVHEL SUB eC VIULECHS.
ZOE, DRIVE Boe y TOI VRCIARAAH ae FAVS EC RBY VAD
ATBITERIT SEEDERS,

[0080]
#7, FltA 1 0 8 & LOCHSRAAHR, JEEVAN, Bara, SE 7

(LnMICH > Cb KY,

(0081)
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#7, FAA 1 OO 8 & LUCAS ARRAYAR eG LC. EEL EMEATSC
AAC—OS (C Axis Aligned Crystalline Oxide
SemiconductorébwW%, ) ReAWIChk,

(008 2]
CAAC—OSfHRIA, Fé7e HonClave <<. FESZIMACb, CAAC—OS

Hl. JEEVANCASBROSEAReAT 4iSSEAFEtePePEEO
HA. Te, GERW210 On mRMOWAAAICIVEZKSEEZCHSZzTY
MBv», Ere, ameHagée (TEM: Transmission Electro
n Microscope) tCkKAMERCII CAAC—-OSCSENAIRAB SE
HEEB e OHUARILHAMEClazele, EL. TEMICk> TCAAC—OSHRICISHR (FU
AUNIYAFYUH— eV, ) WANECRY, TOM, CAAC—OSHRld, MARMC
HASTAPMEON FAME S14,

[0083]
CAAC—OSHRICSENSA Hi MRbla, cHCAA C—O SHEDBEAR DIEMR 7

ROVE FettEMOES 7 bIVIC VATE ATON CHI, AO a bmMlC TRAM A5 HT=
FATAIR FeldVATA @ ROU eAoc HH CEEZe2 © FCIRSIRIKE

Seeeeeeeee OEE EHeEIra tlthBO b tO [a] &WERCUNT BH KV, ASBAANCIS5Us CC, RICHESacaST AIA. 85° PLES 5° ROME ESE IES eb oe, Kr. Hilo Kiy eachTS Sia. — 45
" PES° DIFoORPSSENSZEETS, HB, PECPIAAIAIRE HERS 4 PRD —
UBILSEACiHB SE VT KV,

(0084]}
ZB. CAAC—OSFRICBUYC, HEROZTD-AECRES THK, MAM CA

AC—O SJROTRGIBEFNCISUYC. BERBEROAH 5 WiSAEAIA HK

FoeeeeeOnOeoaC<RDALEMBHSD, EK. CAAC—OSHRABilify SYMSZ eICKEY, ROMABCBASE
MALT SCL EBS,

(0085)
CAAC—OSfJRICSENSD GAMO ctihlk CAAC—O SiORUAOES7

KY EELDERN FD BOVISAT ZR ATEN72D, CAAC—OS|ROHAIK CB
PMT OWA SE ettRM OMAK) ic ko CILAUCHR SAMS) < TC ERHS,
72S. HARBO oc HOAIk CAAC—O SHIRAI S 1& ¥ OIEDER 7
hOV E FEVERIAI DERN 2 BOVISeAeSD, FHRAGBIA, WHT AT eIC KY, E
Fe VLBAOBLZe LS OHGALE eT DZ LICK YIKES,

[0086]

CAAC—OSJReR HWE hSIY VARIA, offbteEptolaMic CAENTEOHewsoo eaAECHS, kot, MARK AVY ARIS, (niin
(0087)

ke. CAAC—OSHRIL. MAIR SnoiereteWey KUN. RANw BUYSite ko CHES LRKANyPUVA Py RIS
PEL DMRT BL. ANG HULIRY oy RAE NERESUAM & — DEO OE
BAL. a — bImCEtrRMeATSERRE AV yy BROAN YY FU VPM ELT
WHET ADC ERHA, COG. SERVNRDOARyY FU UTRPOS, RIRRES HERE L
72 E ERMCMET SZC EC. CAAC—OSfES MAET SA TZ EDCRS,

 
  

  

   

 

 
 

 
       

   
 

 

 
   

  
 

 
  

 

 

 
 

  
 

 

 

    

 

 

  

 

  

(0088]}
Ere. CAAC—OSfRR RIED Ae MIC, LIFORPeWNT SE EDBELY,

[0089]

eeeeeeeS LC, APIS Ek CHRIRREDSHAIIS © & SHAS
   

S. WAIL BUR ACHESSAE. CKSa, AK, RRLies k OSESS78 ©)PUTTUE LU Ei, MDTchoFARMeDoanees FRITS (L. BRAS
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P—BOCLIE. BEL SU — 1 OO CELIFPCH AIRAGHZA AVS.
(0090)

Ere, PREO FENEeBD SEC, FONE ANY PUY TNO Fs
Tu-varvrykee S. APRNicIa, FEMME 1 OO;CLLETAZ OCR. 27 EL
CISL 50CLLES500 CELR EU CHHED 4S, pHREP OEMOPUSROS CLC,

ENIKO ANyBU VY PAPASSESAL IGA. SERREOVA DURY a VPLS Y
, ANY AU YTOF © AROSETAF A

(0091)

Eke, MEPAPORBEGeERO, BHRes sco & CRRROTD AVR
VRERMT S ERPELIO. AEAA OMEGA. 3 0 TRFAMLILEL, MREL <lk1 00
KEG ETS,

(0092)
ee. AAS 10 8 & UCSTARR, ROPRADEEP S

FUCHS BH Kes, PAVE PROSEANRAL DPBPERHEE & oR 2 ORR(EAE
LEEDFile & UC. A 1 DPRPAERHEE & OR 2 DBRKPO-AR UEAHR IC, S72 DHLZe
jelttige Auscb KV, MAK 1 OpePAFPRRoeae4Ze PUT
lah(ty O—% FAs, TA 2 OMeCPIARORI1 DBRARR & SEZ BSE
Jeg Pe(572PUSeeee &Ao KY,

(0093)
Ee. 1 OPPAFAIEE & BB 2 DPBEPEATDMCRS [J —LaDH

mee eatkob kis. MAK 1 OMeERAFLAIR OJRFRe ln: Ga: Z2n=
Li: l:l&el, P20coeARoOWreIee ln: Gar Zn=3:1:2kL
CbhHE, EX, Bl ORE(UAEAROeHe ln: Gar Zn=1:3:28L
. 82 OMEAROURS ln: Ga: Zn=2:1:3HUTHK. ZH

BREARR DRREI, FBS Ee UC LIORTROT SI AV AF AZOND
EGSis.

(0094)
CORR 1 OBER & BR 2 OBRCPA DB. 7 BMCUEMl

Foy ROVE) ORKAehHiHoO ln &GanSAske ln >Gaktee key, ERT
— Sat5] ON» 2 Fe RIED OTSAOD ln &eGangAyse In
SGakTFSLELYW,

(0095)
¥E7e, PEEANR ee OBA E LL A 1 OBRBEARAH 3 DBPLAAR

OMICS la]J- LL, HOtCNSHOMKeEMROPTH KY, MAI 1 ome
“FABAIROINFMIln: Ga: Z2n=1:3: 220, 82 OR(byeAMolye

mteln:Ga:Zn=3:1:2EeL, B83 OFCaAROPe ln: G
a:Zn=1:1:1&LTbBELWY,

(0096)
GakOZnkY ln ORPRISv RIAARIBS (NR IN ICISRES Ton

>Ga:Zn=1:3: 2 CH 451 OMFIARIL, GakOZnkY lnojlep
BUCSK & BRPAERH, PNGCI2 OMEEPO-FUAHR, MOC Ga, Zn, &
Ol n ORTRLEA Tal C BeAAT, (NG ENICURER 3 DPBPIAAUATE & LER LC,
PeeJFRAME CIS KOE, Ep U PARRASSE MIST SC EDSCRSA. EK
. PRIA In: Ga: Zn=1:3: 2 CH 441 OPCSREDSaieCc
HAL. B2 OMCrEAAEDCAAC—O SHEER YD OT,

(0097)
oe. 1 OBREPAPER~3 DPBPAFAIANDHLSRI]— CH SED,

1 peePFE, 2 OBRCHINA & OAC BU Db D y SUEDZs,
ZOD, WeyEaKIR eeLee TSC EC RIV VAR ORIELIEC
KAU SU MABE OAS es MAS SC ERCES,
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[009 8]
BePraGILEe CHSIRO s HERE Urpbicars UCB). Ln oe

BRECFATEICKEV, KVBS OsWHUAMBRAKwD, Ln >Ga OFA E RARE
MET nSGa OAKS DwLER LL Coty U PRESHAD. Ee. Ga
tk Ion & HOW LC RRRCRE DAKE RIVEMHPSK< RRVATB RACIC MORO. Ins

Ga OFUKMY AMElk 1 n>Ga OAK E SPRL & Pee LC EE LePPE & HH
A.

[0099]
F-vo KMVEMS Tn >Ga ORME RABASAL Ny 7 Fee KIVA Ton

EHGa OMS7PMSC eC ROY VY AF ORFRMMERO
{SREPE® S OISHMOSDS EMTGEL RS,

[0100]
#7. 1 OMePIAAAIRSER 3 OMLPIAFABAIBC. EAED Sh Ze HRFk

PRE WFAL Cb kes, Seb b, HaeeyeFabia, ZeeBe(Fatk, JERRE
PFAtR, EPEILCAAC—-OS@iWAHARGD EU eMRME LTH KO. EL 1 OME
(ERATEERGD9BB 2 D WEFREvsJAAS— 1cJEEafk & TASS O&
BREAD AN BRITIER © DOIDTI RAIL KD Y VA ORES OSS
(ik&ER. hAPY YAR OPES & OICMOATS BAST GEL 7A,

[0101]
Be(eyayeoJ SIE, lnombhkloonmbl—, Blom ELS lel nmblE30

nomllRh. BiceEL< lel nmbléiEsOnmll. Blo#Eevl<le3snmblb&20nm
PLB EFSZ SEMEL,

[0102]
ARATE 1 O 8ICFAW ARETEAICBC, ktaYAeae CS IMS:

Secondary Ion Mass Spectrometry) Ck0fONnAYLY
MAU SIBERIA VAULMSIROVRe. 1X1018atoms/eom3llf, &
SOWELL SILAK1LO1SGatoms/eomIllPen~sczazceEPBEclles, YUAVA
BROPr VA UtMale lk. BRIERE MGTSEE UP eERSF ARASH Y,
hDIYVVAFOATEMUO LFOTA RAZE OCHS.

[0103]
ke,A 1 OO SICH SBCARIC BUC, SRfayAeyerkic k Y

BONAKEIBEe. 5K1018atoms/om3 Rix, PELSILIK1018a

toms/fomellph, EDEL SHS xkK1L1OlTatoms/fem3llf s6tc4
EL <IE1TxKL1OlSatoms/fomillFeETAZERDELY,

(O0104]
PBAAIGC GE VASA. 4aeTSBSGL THK E RHA ERIC

. PRSEDSHIBEL TAS (db D VTPSED SHEN L Fe BBY) ICIEGEDIBA SIVCLES. FE
72, KAOBADR LRGT SCE CL EP UPCHABTRMECTLES. ENSD

Te. Pee(POAABAID RHRPRCUC, URSA GeRA%BeCK TE EITC KY
. BRAKEARR D AKSESREeTSZ EL ADSUTAECHS, ZOKM, KBE CESKI
PRIS S fu 7sBRASREFe RIVE TSR KYO. USVIOVfFAY
PREMMTACEPCRALHIC, BAHHEODIFSOO REMIT SOCEMCEA. EK

hAYVVAPOY-ARORYSA MICBO4AV-7RMe,. (PRNICIA, ADEte (hk
WaT BE EMMYPAECH S,

[0105]
#7. “FA 1 O 8ICMOSRAAROBEeS K1O1Satoms/

em3 WlPesvaeaceCG, KOVV AFOUL SIPBEOVATAYIheAce
PCD LFEC, BAHOIZS0& SKITS eC LASECESD,

(0 106]
TRB, WKS CR ARUWIRES SS ECUTES 117BREA& Foe RILALN
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(CAPER APY VY AF OATHMMAI AVATARS LY ROA C RA, MA
lh Fe ROHRLK 1 OS yu met y~ RVERLOUMORIYVYAR CHoTb. V
— APE PL DSeHOPE CR BEE) D1 VS 1 OV ORPIC Bist, +
TRIPS, FABPRNS A2-PPFAAPOMAPRALLEL Tb 1K 1TO-1SALLF
LWOEMEEGS CREDCRSA, COMA PVM OY VAY OF + KVCHL
7ORUBICAYSAATBlt. 1OOzAY‘umePCHSZZERADS, EK, ABS
FRERhAYVAP LeLC. ASATICTLA E IRAE © MSH Fae4K
KBVVAs CHITSEReSCO, AUROUEe(poke. MaGHIECla. Each
Dv VARIMAS t1 7c BCPAAEARFe RVICFs, AESD AAY
Hie) OBABORD & YERKROVV AF OATSLe. TORR kKoaYY

onanonthodeweee“eo beedeteaatea5
ULBaeho SDAPTL orRMACL CAL

(0107)
VY Aghh 1 1OMOR U4 Vth 122Clik,TRE LCL PVR SOL,

FAY, FAA, Hvar, BL Py bUID, YVUARIDh, BUT Y, Hh vy
WW EKA VY FAP VY POwmS BMKAR, ECILINGERDETAZASSEHSE
fettaae LCRA A, MAIL VLU AVY eSorVi avaAioWei IVS
=ILRRICKY VRS Fae STSee, aPAP IRLICE VARS PaleSJKage, $]— SyRLPVMIRU WGEICMMARele ST 4Jee, ot DEE
TEWLEE(CF 9 VAR EL SOFA VALE RISFOREIACP VS RD ARR E Feld
MeRRL SOI EO RCH VARESE RISES 2 VSIRIT SJe, US
FUNRECISZAE(EE UDP VRE, COE UIP VASE Rite VU OP VIRLICHT
PV S = 7 LSE Fe LaFR LK ICED CE V PFERISE TF
WES IESSREHS. Te, BMEPY VOL, BEEIREeeSO
AAVESATBL & FAUST BH KV,

(0108)
eis, ASEOIBECIA, Vv —- APH 1 1 OKOR U4 Dhl 1 2 eae(he 1 O 8

LICHeIT7e DS, 7— bie 1 0 6 &-Flb(Ae 10 8S OMIcHUTERY,

(0109)
1 oem1 14 & UC, CER 10 8 ELCSEEPS & OF

MEME lo] SAE ATED. BECPRHR AV SE EPP E LYS. 1 OPSAMA 1 1

AXYuTHK JF815°0nmb400nmFomty: ValUBekee(ky VU aTie
. BHEPVI aU DR Bibngvae DA BeiU7DG EFIGa— Z nseelRe
{OBR AODASCHEPSCESA. Ek. Al OFFMHL 14 & UCI Bee&

22(iigie OFMe TOW KY, MAIL 1 OBE L 14 e& UC, Bee
(tr UaALVWRe, B(k> Uae OFMETH A EPMSCRD,

(0110)
2 OFSMRI 1 1 6 Ee UTIL. P27 USAR, RU 4S BSARV7

TYSTAR. ARUP S BSQHAR. “eR SEDSARSO. INBAPER BT SOGRATBL
FAW AZZREDECESD, BB, CHOOMPCHER S UD HE &RASSO EC,
2 OSM 1 1 6 eek LC bk. B2OSAMMH LLORAS eITCEY
BL DORAL YAP 1 OL SOM eS VPS HAS EMU REL RA,

(0111)
ABBthl 18h UCth Bey7AVeESOst VVUL, Beyyas

VRBVVOLR. Pek evRB VOD. Beko eVee
AYVVUILSBM, AvvobebeGYR. ITTORRS. DL Ty VU ASA
4D. Beker 4Sea Pe FO7LSA EDICEAS SO LARPEMB & Hs
AZZRRPCES,

(0112)
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623 OF MMe 20k UTIL. Mity ValBekaike UV aTOZ(eek
Yori, 4(kye UapiBek & SDIZe & DAREMAOS CE DSCR

S, FC. B3 OFF Mee 1 20& UTIL aE Ya OAR, 22(WRky UV ali pee{EP IVSU7LOPS 6IETS— Cw B ZeHEPEPELYS, BfkyY U aLIR
SS(LWLS Y aI, MEET RyAMOSRIPETp#3 OAS:
PRL 20H ULTHWISZALICELY, B2 OFSMRE 1 1 65 OKA. KOUel
HIST AS LASCRA,

[0113]
mth 1 222 UCI, AREA 1 BICRTE SPE OMERLE AVS ZL DSC®

4, Aetehh 1 1 8 & Sesh 1 2 ZCAMR E UTA, [a]OAR EXILES
MRS ALS Ch R28, [B]-OMRO ARS, Wika nr b eRCE SE OUFELYS,

[0114]
1 OM1 24eR 2 OWL 64 ek UCI 7 US, AU FS ERK

WAR, Ay VY 2a oS SAR. OR UPS BSAA REYNTRS OD. itBAUME & AT
ST DARESHI DS ERCRD

(0115)
Wiel é 2kVeh Yy 7Uaa, iA,

AU,SMEAR, JEGOIRL ASS CERCRSA. CHODYE
HAMEL, ARC KD, AV AFUY YM, ARYVFV IM Ba-ely YH, ADI
AVF y DH, SOMERS,

(011 6]
Eee, MRPSige. ACE CA 1 OMAR 1 24 ROU 2 DMCA 1 6

A) &@ AVRVS TUAeSHa eA CO vs, FLAATO—2th), =a
VATU y TRAEALCS &, AVAF U y DHS SAMATS 4 ELRIIC HEEL
SAMCHA, TIV—-AVIEYiERC LeFEBLL Zev are w, iFERPA & MET Sew
(\CRURRMEOA TSVAGSoA&ASC RBICAA SS. UA

BRSTWe AT DALYeB, OSES0 <<. ESRINSEAPECH SF
& MC MALLE DSASS th OD LEP REPEAL Ss, KE ZCMCINIAES BEIT ZR THHEWVIOCD

ey FHA PEE & rk ew. DEY FMM ko TH SRS SHARPRIMS PIES S
CePSCS, (FRUTH OPERAGRIELORRPieHT SC RASECRSA, ka CH

aeeeae ee LASoAEL RS, BEIHRSSS hIYA
APEADMRBNC KY hROY VAD?NeoeeeeeFURS eo CMPLPPTAMARRc kD bookbeME oF

VFA DHCAAIAB AO SZ LIEK YO HRNCHS,
(0117)

Efe, RITEOlPaithttk 1K 109Q+- cmbChHY), MEL <Ik1x101
LQ-ceomblkGhO, &Hlca¥EUL<It1X10120-cmblbktHs, ZB, AHH
HEBICBUOAZEAAIIO(lt 20°C CHELAEMETS,

(011 8]
RTIICEL VATAOKS SIL, ISEGBICACIR A LA RAY VAPOUR

Hays & Sel, APA D ATA PAYaateyREPCS SK DICESMS, PMYAROKS

SIR RG Y VAPOR TRUE BIBL CHETUE LY, paartraaumlan22 Hill U 7EPRIOAT AR GOY VAP EAWOZeELICKY, MAloHoRETE

LC. WORTRA eIGA. AHI“HySHMUEL PLP, APR LS
LY SIFORBOKS SEATSIMAERONUITCHS,

(0119)

Ee, ASFEEO IRECHVSEEE, ReseRAND Fane He 7SPBRPSF
HNBICH VO hAYYVARIL ATKBICBSeCPTIRS TOC
MCRD, kot. WREST SORMAs OPPeR< TSC LASCR, BT UK
REC ISS SUAMB DE < BECES, hot. VI y VahhVFroMBebee sac
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LMCeSE HM, WRENS MMS AUR STS.
{0 120]

He, PAL ROP 21SRARRIBIC BUC. WAS1 5 O ORME Ee - FEU TIL
TN (Twisted Nematic) t-Fk, IPS (Iln—-Plane—Swit
ching) €-Fk, FFS (Fringe Field Switching) €-F

._ ASM (Axially Symmetric aligned Micro-cel
1) €-F., OCB (Optical Compensated Birefringe
nee) t-k, FLC (Ferroelectric Liquid Crystal
)%e-F. AFLC (AntiFerroelectric Liquid Cryst
al) €C-RRESAOATEMCES, Pic. BGA eESICILFFS-€—- FEA
A EMPELYY,

[0121]
EE. IH VU SS y PMOWRRA, PAISEBBC] CVA) -€- Fe ERD UZ

Pumommace OC kbs, HMACE-PELTIL WS OPIONS!
wmAIE MVA (Multi-—-Domain Vertical Alignment)
*—E-F, PVA (Patterned Vertical Alignment) €-F-

BeeneAeleoeekCAT, SNEHWOAMICAFeAT KDTKENCROAVIVF RRA VU (LHAV MEGWEE RA SBE EHDHEE RUT BK,
[0122]

#7. BIT ROM 2BClk, BRUT WOZRODS, RCRA. TOR ASSBRA. BUR BAIE
BIT TRE DICER CORFE ERUTARRIT CD ES, PAIR ftokiOAEe
FEMMIC ESD Aleta Ausch ks, Ee. WYRE LT NY PSF RL FAR SGTbhRES
FA ceEW.,

(0 123]
Efe, SATA1 4 2ICBU SROMIL, FAM vvIDRYF - vO ATK

SeAWSALEMCES, EK. AD-#RTSECACHS4 ERR E LTA. R
GB (Rita, Gli, BIDGeERI) DOIcCPREShes, MAI, RGBW (Wilt

BRI). XIERGBI, (Ba. YL PY Ve eRe fDLiblUl eb OM
BH, TB. EURO Ry ECT ORRAMOKS SMEs TITHE, KRU, FA
WSS BFLAD HPORORSRIIC PRES NACDCLR, BEVIAKKORSEE
(CHAT AZ eS CRA.

{0 124]
£ye, 2 OF1 5 2 Liclk, AN-H16COAWERANTHY, B1 OFK1 0 2

LR 2OEMLS 2 OM Cover yrFEBWOD) HHPT ASR OIRO SIVCWOS
» RB CUE y TORY, YAR 1 6 2 OVEARESNS, MB, AN—-7160
LUCIA, HGHBNCn ye FY AST HSZLCHOSNADARKOANR—H, ERROAN
FEDERONKDANTEAUER,

{0125}
fe, AEH 1 5 Sth. ARH WD- Dee EU CRRAEDT A. AHH 1 5 3 ek UTI,

PREATIROIOILCIERORTMAB, Adult k <<. GSRUAB & GL 7A
PYARTESBS AAC EDSCES,

{0 126]
Ere, WOCHE1 5 4th. PTEFv PV bh UDALL CRED S. WOCH1L 5 4e LT

(4, BHET 4 EAA OWACe TCC StuE<. |e RORGREOEEAReS
AL Te ARERTESSOS CEDCRSA, MR, AHHMORBIC BYCI, BAAR
A U ATSIC SMC 1 5 4 SHIRL TVS,

(0127]
ve, ARSCRESHEHE 1 5 6 e UCI. ABHEL 5 SICSENAZIAUMYWAPSAAS

16 2QrHICHRARL UK DICT HS. KPRL, APSR1 5 6k, CONIC BRE
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SHS, RUeMe LC BES,
[0128]

EE, VOUT LOCO 6 EUCIL, SAME, 7EES@SeeS
ZEPCRS, ZH, M2lRTY VA 1 6 6 OFIEARIC Bris Tla, 1 OFENL 1 O
2B 20O3EM1 5 2c, F— bh teh 1 O06, Y— ARM 1 1 OROR U4 Yih 1

12 &[el—CEECHRSSeh 1 1 3. A ORI 1 1 4. RO 2 Ole
AG 1 1 6 & eISAGAR BIR L EPS SE VCRS zs, HAVE 7 biti 1 0 6 &
. 21 ote 1 14 oOAOKMRE LU CERY, 2H, H2 oles 1 16 She
FEULEIE SDS, MERA S OKALOAVIARY MO, M2IOKRTKEDI, H2 ofB
RH 1 1 6 O—BBS BREE Folk —BBS PGS AMAAELV.

(0129)
PLE DED (CARO IGRIRSFORRIL, ESTA&BAIN OD SVSIUC

MSIE RAY VAR eR, RRIVV ASA LiceNes 1 OFMMELE. Al OF
OeEI CIA S72 ORAME. FR 2 DieRNR _EtCSUB 3 OR
HMR EBA LL. FS Diy MNRASSeaLO —BRIC RIT Oh, FR Ole HNie
SooBASES)Peat EO BD IAMINC IGA S VARCHA,. COKLORMRMESTAZE
C, 2 OS MMR6OMAR ROY VAFHIAADADOS URL, (HEOR
DORR LE TAZ EDCHRA, EL SHH 1 OSAHRAIChYD, F2 Owe
[EDS OMAAR AY VASHINAY deo eMC *S.

(0130)
ASFEED AZRRIC ANTMAKI. HOFEROIGRESE Ze PASSAIC AN TOME & TEALAG

CHAWASEMCKA,

[0131]
(FED8B 2)

ANSEHEOTZARClk, GeaO—JRBE LUC. APSE LS QV AoeeeICs
CTI 3 ROMA BAVC PUTS. Ze, FMOIERE 1 Condfink & [a] — @ feiAric bt [a] —

OMel. orpZe HA ILeIATS.
(013 2]

ATRAID JRBE LC. ATRO LMMe RS tc, AORRAOMA eM 4 ico
CyRT, eB. M4lk, MStcBO4X2—-Y 2oOWMPNYTS.

[0133]
MS lCRTSeeICBC, BH 1 ORK 1O 2 CRU Shem 1 42, el

SHIR 1 4 2 OAMMINCHMEREL ASEIR 1 4 2 1BeeERT SD BOERICH BP
—-hR SATANI1 4 OROUY-ARS4 NEB 1 4 4 eB ER DIOL CL Yt
16 6PHISh, #2031 5S 2ic ko CHILENCWOSA, EX. HSA 1 42k

FoRSANE 1 4 OROV- ARS 4 ZSGIERGB 1 4 4 SREOa1 OSE
LOQZeEMMTA DICH 2 OH 1 5 ODM SHOWS, ko CMSm1 4 2k,
F-bRRS4FSNBL AOR, VR ARD TNR 1 44 Sth, 1 OFT O2Z&

yo VAF 1 6 6 EH 2 OFEM1 5S 2Qic kot. FRM EHMICHMIESE HN CWS,
[0134]

COEDIQ bIVVAF eSOEROMRE ILBAE, Sem 1 4 2 Efale
1 DIA 1 O 2 LICRIB LVAFDAYARVEIRIT ST EDRSECESA,

[0135]
(Rie, MASI BU SX2—-Y 2ZOMMENCMS TSM 4 SAC, SAR 1 4 2. &

OF—-bhES4NEARER 1 4 O OHRKICOVS Cc, DARPEMAIC RUHH e717 O.
(0136)

Sqm 1 4 2tcoBuys tC, Wl ost102, 41 oF1 0 2 hickmanky—
heath O4 2, Y— bh ehh 1 O04 hice & die — bHE 1 O06 &L 7 b ifr
LOC kee, Y— bh M104 YESS MEICShe-Filfale 10 8 &, F-+b
HE1 OO 6. ROEA 10 8 bictm& hrev—Ah 1 1 OKO R U4 Yeh 1
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12, ICKY, BIL OKSY VY AF 1LOLWIBREANTSS,

    

(0137)

#7, [|S24He 1 4 2ic Bye, BLOhae 1 ON kB EDEEL Cir he    
  

ieHECRIGHE 1 OPEL 14. FL ONAMAABANLL 14CHAE
HEYCHS TOC2 OMAR | 1 CY. 2 CRRA | 1 6 Line
CHAAR S dU 7c 3 OBA 1 20, B2 ORE 1 1 6. ROR 3 Ole iiie
i120 Kictemg <d7chpEe1 26, 83 OM FIMAGIE1 20. ROPRRE1 26 LickARAL 22 2 SBA 1 2 2 biteMare128, Hoth 1 2
8 LicHeak &7hh 1 3 OARS IVC,

(013 8]
735, (AABN 1 226, F128, Bl 80k, CLVARL1I TONG

me S&AVTWA,

(0139]
Er, POC 1 TOL EVEL < leet 1 3:0 Eich. SCH1 7 2esBO SA,

Foto1 7 2 Elclk, 2 OFEN1 5 SMI SNCS, FRHb, Hl OFEN1 O 2
&, W2 D315 2 OCHSE170, ROSH 1 7 2 SEESPoESH
Db.

[0140]
EE, FOR RST ASB 1 4 Olc BiC, BH1 OBIT O2] &, 1 Ose 1 0 2

EICHERK SE Ue|bhte 1 O04, Pb1 OO 4 FICKENEbfee 1 O
6k, F—hbHt1 O6 EEL. P— bh ae 1 O04 &THICHOeAEA
fHe1O8e, F— hate 1 O06. ROAR 10 8 Licdek&neyY— AG 1 1:0
RORV4 yhhl 122, CK”), BP2DK9YVYAI1LO3, ROBP3Z8OKIYYA
B10 SAME ITVS,

      

  

 

 

  

 

 
[0141]

Efe, PFOHRRSFE 1 4 OCB COC, B2DKSGIYVVAFLO3SBROR3ZOb
SYVAFIOBEK KOFU SIAR bh eHR 1 OO 6, RORiN 108, YAH AE   

   
  

eT 10. BOR U4 Y siti 1 1 2 Lic eReRECenk S 728 1 OleAle 11&. 1 OMe 1 1 4 LORRIBCIS dU 75 B 2 Dee TAH 1-1: «6 2SWakee,
(014 2]

Tpb. BS ORMRE 1 2 0 la, eeeeeuntereo nob makenFMA1 2 O OiEMHEEICH AP bh RS TONER 1 4 O kD SAMMI
m AIS,

(014 3]
ZOKLDAMKE FHS eeRITCEK DEB© OIE NA KS FERTILHBCEU EAD, KRED HARP — LSSHEISE 4 058 2 OIBRRABABIE 11 6 a

& LEBANESE EMECEA, LRMsa tC. BIL ORIYVYAFIOILL B2OKhSY
VAF103, ROBZSDKIYVYAF1OSANBICKA KBFOVAWMVYRAENS
DeMHT Seo LMECESA,

[0144]
7233, ARSSMERATRIC bOISVS2 OFSRHE 1 1 6 lk. RARE ABARTH

KRBVVAFOLM YESSRT SD Ze le, JALAL DUATRRPBLE ATS, OL
PLBMS. FARMATELEAST ED AKA KS. EPIEHALELT
WHUCLES.

(014 5]
Lal, “Fagifkly 10 8tc. MAIER YU a VSOEAR(APEGib SD VU a HeZe

KAY YARISCL, EROKA AKERIDAEKA DHARKS7D
uP ABPEAS(RVs, Lzel, ASFeHe o—RERIC BUY clk. “EARpK 1 O 8 (CREPTe
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FARDArE®, AESTBC k OER ANS 2 OFF1 1 CDS ODHALRAMBIC
RICARAMA. Tes, 83 OFF MIE 1 2 0 OWAACASERENEIMC &
DP-bRESA OAR 1 40 kD SAMIRSSHkh, AAA1 «0 8 & Rekey
PARPAWBC £ OIL EIBAIC BIST. PeteWPRRBT HS. REL. afk 1 0 81c
Be(ELERLIROPE CANE YU aFOPAUAPTRECH SIFRVD Vay.VE

VU AVES) CKOPRLEhSYVASICBWCb, AROMRAES NA,
[0146]

wenn 2 OleMie 1 1 6 EicHekS SB 3 OSMAH 1 2 OL ADEEO HZCBiuv Clk, B20SMe 1 1 6ODSOWMUNIS SZHALACAT 17 OMMADUHORNS hae, MekebmMthl1 22, 2 OSAae 1 1 6 & Oe
Meee fo) ESAS OICMANCWIS, COKDEMMETSA CE CHUB 1701"
8 2 OFMMBAR 1 1 6 DSO DKA AWKASFORARAY Ate oeMilly Sao LDCS

 
 

 

  
 

(0147)
LALRMWS, £3 OWE 1 20F-h RST NoBEB1 4 OICHDAB20

hBYVAF10O03, ROPF3ZSOhKIYYAV10O5 LOB 2 OSMMRHE 1 1 6 Eick
MSS, 2 Osetei 1 1 6 icsSAATBee © MH S VS A % IPEBUC AR
MTA RPECET, B2DK9IYVYAF1O38, ROBSODKIYYAF1OSAMIC
AYRACLED,

(014 8]
ERLE HAR RIV YAR OEE 1 O SICAL ARIEABRIT AY Ate & fee

4CPIAESERGE ACRA & LCI DUAR FSR 1 O 8B EAE hIVAR OFF
MEASCL ED.

(0149)
LAL, M4tCRT kD, PHh RST SOERSR 1 4 ORCI AR2ZDKOY YAR

103, ROPM380OKIYYAF105 LOB3 OWE 1 2 ODSBHO S Arf PENX,
o72495 3 Olete 1 2 ODS, HIS1 4 20—-BiICROI ON, 3 OBRte
1 2 O OMA bh RSF SAB 1 4 OO KU SAMEMRE HARMETSA ZT HIT
kot. 2OBR 1 1 CDOMHANAHAR, MEBAACC ESM E TSS
LEDCEA,

[0150]
7eds, PU4ICR PT KDC, BSR 1 4 2ICAOABMIL DR AYVYAFLIOLICHYWT

b. FatAl 10 8 OHS SH (1DARRELCHW S aU3 Olea1 2 0
DSBRAE SE AVCE LS, FOR ODZAMKME TSS CC. ARIATECIE S tv 7e
2 OSA1 1 ODP OMBENAHAM BLIDKIYVVYAZAFLIOLADAVUSE

DePMHSSA IERECKA,
(0151]

ZEQ MS RUMAICRTRAREONDHERRERO OUNC, FRROIGRE 1 loaSHR

TRB& Bite SHERI C OU, DLpeeMAcRUHH ee {TO
[0152]

baRE 1 26 & UCI, ARRRRROR. SUCREBLFCRT DS. RI CIROEE
OURBR & AVS, (SA1 2 2 ICAO RBS IK L, CORO MBO MREDSie L 7HAettCIEHES PLORERIME EB OICHART A SE BPSRFE LVS,

(0153]
JUHA 1 TA EL TIL BROPvaAvmeeEnDAAAPRAoOtic, HEMICRTHR E

7c ISEBOS ee ASCR, PVC CRU FSV Z7AIARE) . VZV IUSATIE
RU AS BARI, oRSRR, DV U aTE, PV B GRU ESSEDI
) ERILEVA (RFVYRESRNPHF—bh) BEMODLEAECRA, MAISITIHAM 1 7
Z2YUC BREADHIZEW,

(0154}
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FXCRPI TORUS SUAbANVS Ay CVAGAHATSECA eWMAS SS
LEMECES, HVIbAVS Kv CVARAINT SAAS. FOOMADARLaSC

HAZ, HEMECGW CH SAN ko CMU St ARINC. AUSTIRRRE LSB. peagle
ERBEE LSet Pe MlkS, ZZ Clk, BREE LETSINUS C RUT ZS.

(0155)}
BREE LAeSlk, FSCRTI CBLS AMT SDT LICKED, WOR (HSE1 2 2

ReO'ihth 1 30) PORTS KEOCLILGCHNENEOARLAY & SBCAS a
, BAUS, SUC, THORY UP CRPFRKEOESAD WBHMATS CLICKED,

FEICHE DABRMEGPODROTRES TERK, © DINERICARELC ER % ERCFT4,
ZCOKLOERAAFRALDWH, CDKLOGFSCBTS IL, BUROASCRHF eMltna.,

(0156]}
FEN1 7 OFCBSE MICDR<L EMOR CHISSA1 2 2 & elt

ft 1 30) OD-AAWATEMECHALKE. SUC. Bl OSEAN 1 O 2 ROMO5S
FOES ALY HSLHS, 1 OFLA 1 O 2H OMSSEs HSPWe,
1 OSE 1 O 2HMOR 1 OFM 10 2 ktablows F562 WO BShyae
DFITCZAFRHO, POWIWMNIEOFADCART IATSC LRSCRS,

(0157)
eye. FEST 1 7 OMS. KS AK). RRRPSA DUE MK DIC, Fhe

130, MOREE 1 26 EictRiBHRe IRL CE KY, RARE LUCIA, Bike YU a
. SHRkS UaARSBS IRSSCEPC RS, EK. H1 OF1 02, HF 2 oF
152, ROYVAI 6 6K ko THIER NK ZEA LITA 1 7 2 SR©PY &
VTA, CDEDICIACHES HUI K DCRSIA DAPZeREET 1 IL
Js (HED Aaa4 Ud, HERECRT¢ 0D SB) CAA -ADCN rm VF GT
KYFTHEZEMIELY.,

(0158]
Ee. WEECHIh FOCRH 1 7 O OUTCA.ACA ONS tdPEA

Bt) . (OME CA Z4I A 2M HI- DA NIREONTVA eM
PTD EY, EL HCHILACNISLARS ReCB hes, MAK KAO"
Mick YD BUSES ULL, IRUVAARE IIRCE SP UF TU PUES HET CO ERSCRA,

(0159)
kre, FOB 1 28k Clk, SIAeeeRIVE EPICA SFECEMBELE TA

KATES. GTA RR EO & SAEROLY EF - OMECT 1 Ef) DekaA RAD

Re, 2eRWAMMEAW EAS LICHS, eB, FOU1 2 Bld, FOerBStee CES VD) -. FOURBLULORGER GEILEAIR. IESLHRIRE
Byie. BTA. eereleee) Soe LTE EW,

[0160]
£eE, YOU L 66 YL, FORE LicMENCINA CTC. HAMELS Gite

ME MAIERAH SGA CVU y hKABALSDES) BVABERS ECHR ENEHS

Afke FAUyT BEV, = DED TEERAOITA @iiaRARECHITSEER
BARRO, KREBPeEUC. FCZET1 TOFAPES. PFStCZET 1 7 OOLe
UL, fee -C SRREO ReFRR & KELCES.

(0161}
Ere MARTY — A 1 6 CORIEMMIC Bryclk, BH 1 OBI O 2 eR 208

enerbhHE 1 O06 DAR RUY AMMeBRL, CACHES Aevs, MAIL. 2° be 1 O06 &. 1 OFSaH 1 1 4 eRe LMR Ee LC ER
WY. Fee UL, MI4ICRIT EDI, A 2 OFMRIEL 1 6 PRR SE AveRICBC, OY
— VIF 1 6 6 WMESS kD TEMAS E Lv,

(016 2]
DL EOD & DIASOIGRRCRTRII, SER & EYROthSich

MADER DY VARE, ARGV VASECBRMENKS 1 OFF MRL. 1 Off
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FalaALcZn & Avea 2 D FeyRHE & B82 Fei FRACS IBS LACTIS PVT8 D|
tie. BAL. 3 OFS MRESsIKLO BRC EROt, BS OMAR

iDRASETESHM OD AMINERRS UDRCHS, COKLDZAMRETSZCE
C. B2 O/B MCBGEDSOMBALRKDYVYAFHAAVUAGOLANMBL, (MOR
OFRRH ESTA CEMCRSA, EK. S511 OFFMRC LO, 2 OBie

HRD OHAARRGOY VASEA YD AtoeMlC&A,
[0163]

ASGED ZRBC ARSHL. thFSHOIZRB E Ze VSSHEC AR TONE& TAAGte
CHAZ EMCES,

[0164]
(HEDIZLE3 )
ASSETOIZREClik, FEOSOIREECARL ERREMAGDUDGAER, 7 R—-2

WUC OUY CAMHS A

(0165)
IM5 CA) i. FAK YR UYOPFORRAO-Pflamsy, WS CA) lke zA-Yey

WA OFARIED —[Sa ORSSEMEL EAC&S

 

 

  
 

  
 

(0166)

DPabkFreaaA-—-FRP400 2th, ethciekonee.405 BIC, fllmagMh BY PAFAO4LAODOP— } hhoBAN ICEeS ICID, KIYVAVYAOAOlk, YARE IRR U4hoaWete (VDD) te, ookeehet
RL 4 VEOHRAY VAP 4 O56 OY —ARBME CIRRUS VYBOCAS

AMIR S VTOID. KhIVVAVAO5 BIL V- ht27"— bE4 OS 71
YD AME IK BLTMOIATaek O 7 1 ICESChe8 IVT VIS

(0167)
Ee. BILORSYYAFAOS OIL MHIRATy FY IADR AY VAR CHD), VY

— Aaah & Zeltk BYPaOASEMaHA O05 DIC, Ym AME RIL RE Tv
AM D (WITAse4 O03 2 KOMIT4 0 3 4 CRNCHS VTS. EK,
BlOKAPYVYAF4O3007— b Ghilt, *—bhim4 O 3 6 ICAicheieSVT

Db.

(016 8]
EB. FL OKAY VAP 4030. ARAL 403 2. MART 4L OS 41h, Kieo

JRE 1 ORL 7eFORRIE & [AROMeIASUIT KY,
(0169)

M5 (B) lk FAH VUEVOTORRO-HBOBeANTWTI &. EAS ES
BRO MMD CH 0, ISAM 5 O4 2icBvyTk, Hl OMM4L001 bic, Fah re
A-RKRP4OO2ZBEOPIDKAIYYAF4LO3SOMMU SHS, Ef, EE
EeCHDSF-KED FANGS O04 OlCBiY Cla, 1 OFM4 001 bic, H2nOh

BIVYVAHAO6O, ROF38ODOKIVYVVAF406 2RRU ONTOS,
[0170]

733, SSHIK5 O4 2 ELOVARYAA-FRP4A002, RUB L ORGY YAY
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING 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

RobinsonIntellectual Property Law Office, P.C.

3975 Fair Ridge Drive A00000006620613
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 Databasesvia the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

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 paymentof 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 correspondencefiled 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.
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www.uspte.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
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and submitting the completed application form to the USPTO. Timewill vary depending uponthe individual case. Any comments on the amount of time you require to complete
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319fef7675 1c83dd8ec792aae0429da5ce28}

2685,
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7994917

Foreign Reference JP2007053355.pdf
Odd28dc790aebd43cc24aa9f971262a8286)

46393

Information:

3152769

Foreign Reference JP2007250244.pdf
0c30b867fdb8929708fd876d2fc08280fel 5

dbb1

Information:

3279472

Foreign Reference JP2011171300.pdf
£620922565acf476fafld88106f196a826ba}

b15

Information:

10016363

Foreign Reference TW201230341.pdf
a7a57d583605873ec27e4 1 66al cc8cdc7e9

c880d

Information:

7844440

Foreign Reference JP2012160715.pdf
2369931dc35b41 92dfb60eef70bf26c62ab_

b495

Information:

9250270

Foreign Reference CN102593185.pdf
co5flaba3cd1b02d9047e9387cd5 34fff841

Oda

Information:

6348205

Foreign Reference KR20120090779.pdf
952b732fceef32dd51b9b8b33fabec44ca5q]

7825

Information:

12170743

Foreign Reference TW201238056.pdf
5f2850819728aeeb33f1 3a5fbadca091 03 10}

Qac6

Information:

10784793

Foreign Reference TW201214711.pdf
cb0910c1 148fcee5d3e3278e6fde4a6fe595

9547
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Foreign Reference KR20120138770.pdf
6004065b7ded55bed2af9a95c14b7dcee5

52128

Information:

11991058

Foreign Reference TWI1264822.pdf
b07c78158b67c6a6d5d0f1 ced 1/893 1b4d4,

a804b

Information:

13570262

Foreign Reference CN001450665.pdf
31df32cc57add 145 0cdabc8bdf32a9bb7edf

1fe4

Information:

6817809

Foreign Reference KR20100061420.pdf
0dca36727c2c1d19da38885b730c866baffe

Acdc

Information:

6410405

Foreign Reference KR20080035643.pdf
0c9c8ad40177e54cd9a819a33c260aaa87b

86e07

Information:

3406871

Foreign Reference EP1835540.pdf
3c65b63e1 de9d5aabf85c4e372001 Ofcddd

d5bfb

Information:

2701917

Foreign Reference KR20070093830.pdf
4ac9al 5dbd9db1dc561 1ba3850e468b662

27e85¢

Information:

4567183

Foreign Reference CN101038932.pdf
884ce7 160967 1981 3fc392e74e3a8c563397|

Af36

Information:

2655480

Foreign Reference KR20110094458.pdf
<0c25ddbb6001cad63568ebfcb8dal44e4q
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645001

NonPatentLiterature WRITTENOPINION. pdf
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Attorney Docket No. 0756-10194

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Confirmation No. 2340

Group Art Unit: 2871

Examiner: E. Glick

In re Patent Application of: )

Yasuharu HOSAKA etal. )

Serial No. 13/939,323 )

Filed: July 11, 2013 )

For: DISPLAY DEVICE AND ELECTRONIC DEVICE )

INCLUDING THE DISPLAY DEVICE )

INFORMATION DISCLOSURESTATEMENT

Honorable Commissioner for Patents

P.O. Box 1450 »

Alexandria, VA 22313-1450

DearSir:

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 madeof record in the above identified application. Copies are

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

Unless otherwise noted, the references submitted were cited in PCT Application No.

PCT/JP2013/069456in an International Search Report mailed October 22, 2013.

U.S. Patent No. 8,405,092 and U.S. Publication Nos. 2013/0168670 and 2012/0061666

and WO 2012/035984 and TW 201230341 are in the family JP 2012-084864. U.S. Patent No.

8,405,092 and U.S. Publication No. 2013/0168670 were not directly cited by the foreign patent

office, but are submitted herewith for consideration by the Examiner.

U.S. Patent Nos. 6,861,710; 7,033,848 and 7,492,012 and U.S. Publication No.

2003/0127651 are in the family of JP 2003-197367. U.S. 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 CN

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

U.S. Patent Nos. 7,671,369; 8,008,666 and 8,415,669 and U.S. Publication Nos.

2013/0221361 and 2003/0189210 and TW 1264822 and CN 001450665 and KR 2010-0061420

are in the family of JP 2003-302917. U.S. Patent Nos. 7,671,369; 8,008,666 and 8,415,669 and

U.S. Publication No. 2013/0221361 were not directly cited by the foreign patent office, but are

submitted herewith for consideration by the Examiner.

U.S. Patent No. 8,115,206 and U.S. Publication Nos. 2012/0132919 and 2009/0261337

and WO 2007/011061 and KR 2008-0035643are in the family of JP 2007-053355. U.S. Patent

No. 8,115,206 and U.S. Publication No. 2012/0132919 were not directly cited by the foreign

patent office, but are submitted herewith for consideration by the Examiner.

U.S. Patent Nos. 7,796,101 and 8,059,067 and U.S. Publication No. 2008/0036705 and

EP 1 835 540 and KR 2007-0093830 and CN 101038932 are in the family of JP 2007-250244.

U.S. 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 2011-17300.

This Information Disclosure Statement is being submitted before the issuance ofafirst

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), 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,

Lae
Eric J. Robinson

Reg. No. 38,285

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

Fairfax, Virginia 22033
(571) 434-6789
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PTO/SB/OBA (07-08)
Approvedfor use through 03/31/2007, OMB 0651-0031

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

UndertneSone Reduction Act of 1895, no persons are required ta respondto a collection of information unless it contains a vatid OMB control number.

INFORMATION DISCLOSURE | ~13/939,323
July 17, 2073

STATEMENT BY APPLICANT. ~Yasuharu HOSAKA etal.

fon 2671(Use as many sheets as necessary) | E. Glick

eeoe 0756-10194
U.S. PATENT DOCUMENTS

sor| =
Initials* . Number-Kind Code™") MM-DD-YYYY Applicant of Cited Docurnent Figures Appear

US-2002/0056838 05-16-2002. |OGAWA.K

|US-2003/0189401 10-09-2003. |KIDO.Jetal.
US-6727522 ~04-27-2004 |KAWASAKI.Metal.
US-2006/0169973 |. 08-03-2006 —_[ISA.Tetal.
US-2008/0208977 09-21-2006 |KIMURA.H
'US-2006/0238135 10-26-2006 |KIMURA.H

‘|US-7064346 06-20-2006 |KAWASAKI.M etal.
US-2007/0108446 |05-17-2007 [AKIMOTO.K—
US-2006/0170141 — 08-03-2006 ‘{ISA.T etal.
US-2007/0054507 03-08-2007. |KAJI.Netal.
US-2007/0272922 11-29-2007‘ |KIM.C etal.

~~|US-2004/0127038 "07-01-2004 |CARCIAPetal.
US-2004/0038446 ~~| 02-26-2004 |TAKEDA.Ketal.
US-2006/0108636 05-25-2006 |SANO.Metal.
'US-2006/0108529 05-25-2006 |SAITO.Ketal.

~ |US-2006/01 10867 05-25-2006 |YABUTAHetal.
US-2006/0113565 “| .06-01-2006 ‘ABE. K etal.

US-2006/0113539 06-01-2006 |SANO.Metal.

|US-2006/0113549 06-01-2006 |DEN.Tetal

 
  

 
 

 
 
 

 
  
  
  

 

  

 

  

  

 

 

  

  

  

  

 

  

  

 
  

 

  

: FOREIGN PATENT DOCUMENTS
| sareeeca

initials* MM-DD-YYYY Applicant of Cited Document Figures Appear

JP-2000- 150900A_ 05-30-2000
JP-60-198861A 10-08-1985

JP-2004-103957A 04-02-2004
JP-11-505377 ___| 05-18-1999
JP-08-264794A 10-11-1996

[JP-2000-044236A _ —__| 02-15-2000

  

 

  

 
  Signature | Considered

*EXAMINER:Initial if reference considered, whetherornotcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not considered,
Include copyofthis form with next communication to applicant. 1 Applicant's uniquecitation designation number(optional). 2 See Kinds Codesof USPTO Patent Documents at
www.uspto.gov or MPEP 901.04, 3 EnterOffice that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of
the yearof the reign of the Emperor must precede the serial numberof the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST.16 if possible. 6 Applicantis to place a check mark hereif 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 whichis tofile (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. Timewill vary depending upon the individual case. Any comments on the amountof 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, 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.
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PTO/SB/08A (07-06)
. Approyedfor use through 03/31/2007. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork ReductionAct of 1995, no persons are required to respond to a collection of information unlessit containsa valid OMB control number. ,
Substitute for form 1449/PTO Complete if Known _

INFORMATION DISCLOSUREeejayaod :
STATEMENT BY APPLICANT Yasuharu HOSAKA et al

| 7 a7 —

E. Glick

[seot[iIrtreyDoetNrbar——_0756-10194 |

  

 
  
 
  

  
(Use as many sheets as necessary):

 
 

 

 
 
  

U. S. PATENT DOCUMENTS

Examiner Cite | Document Number _ Publication Date Nameof Patentee or. , Ceeoeneere
|_initials” No.! Number-Kind Code? #*"") MM-DD-YYYY Applicantof Cited Document Figures Appear

US-7323356 01-29-2008 HOSONO.Hetal.

US-6294274 |___09-25-2001 |KAWAZOE.H et al.
US-7061014 a 06-13-2006 |HOSONO.Hetal.

: |US-2008/0296568 - 12-04-2008 /RYU.Metal.
US-7282782 10-16-2007. |HOFFMAN.R

US-7297977 14-20-2007. |HOFFMAN.R

US-7462862 12-09-2008 HOFFMAN.R etal.

_|us-2008/0254569 ‘|40-16-2008  |HOFFMAN.R etal.
US-2009/0073325 | 03-19-2009 KUWABARA.Hetal.
|US-2005/0199959 09-15-2005 [CHIANG.Hetal.
US-7049190 05-23-2006

US-2007/0194379 ss ~—(08-23-2007__ [HOSONO.H etal.
US-2009/0134399 05-28-2009 |SAKAKURAMetal._
US-2006/0231882 10-19-2006 KIM. et al.
US-2006/0284171 12-21-2006 |LEVY.Detal.

US-2006/0284172 —_____12-21-2006 ISHH.H
_{US-2006/0292777© 12-28-2006 DUNBAR.T

US-2007/0024187 02-01-2007 _|SHIN.Hetal._
US-2007/0046191_ 03-01-2007

 

  

 

 

 

  

 

 

 
  

 
 

 

  

 

  

  

 
 FOREIGN PATENT DOCUMENTS_

Examiner|Cite Foreign Patent Document Publication Date Name of Patentee or : ParPaneceeeoRelevanttiale® i . .

i Initials No. Country Code? -Number’ -Kind Cade® {if known) MM-DD-YYYY Applicant of Cited Document ” Figures Appear

Pe 10-04-2002JP-05-251705A 09-28-1993

 

  
  
 
 
 

 

 
    
 
 

 
 
 
 

 

 
 

 

  

JP-2002-076356A 03-15-2002|
JP-2004-273732A

JP-2004-273614A
WO-2004/114391st”

  

 
 
 

 

 
 

09-30-2004

12-29-2004 |

 

 

— nt SS ES SE ——
Signature Considered

*EXAMINER:Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Drawline through citation if not in conformanze and not considered.
Include copyof this form with next communication to applicant. 1 Applicant's uniquecitation designation number(optional). 2 See Kinds Codes of USPTO Patent Documentsat
www.uspto.gov or MPEP 9014.04, 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 yearof the reign of the Emperor must precede the serial numberof the patent document. 5 Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST.16 if possible. 6 Applicantis 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 whichis 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 compiete, including gathering, preparing,
and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments on the amountof time you require to complete
this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor 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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PTO/SB/OBA (07-06)
Approvedfor use through 03/31/2007, OMB 0651-00314

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

Under the Paperwork Reductian Act of 1995, nopersons are required to respondto a collection of information unless it contains a valid OMB control number,
Substitute for form 1449/PTO : Complete if Known

July 11, 2013
STATEMENT BY APPLICANT

U.S. PATENTDOCUMENTS
Examiner Cite Document Number Publication Date Nameof Patentee or Pages, Columns, Lines, Where
Initials” No.’ Applicant of Cited Document ReeveeeeApa

US-2007/0052025 03-08-2007. |YABUTAH

US-2007/0090365 04-26-2007. |HAYASHI.R etal.

US-2007/0172591 07-26-2007 |SEOOetal |
US-2007/0187678 08-16-2007. |HIRAO.T etal.
US-2007/0187760 08-16-2007. |FURUTA.Metal.

US-2007/0252928 11-01-2007. |iITO.Metal.
US-2007/0287296 |12-13-2007 [CHANG.C
US-2008/0038882 02-14-2008 [TAKECHI.K etal.

US-2008/0038029 st 02-14-2008
US-2008/0050595 02-28-2008
US-2008/0073653 03-27-2008‘ |IWASAKI.T

~ |US-2008/0083950 04-10-2008 |PANAetal.
US-2008/0106191 05-08-2008 |KAWASE.T

US-2008/0128689 —_ 06-05-2008 |LEEJetal.
06-05-2008 ‘ISHIZAKI. Metal.

KIM.Y et al.

- |US-2008/0182358 07-31-2008 |COWDERY-CORVAN-Petal.
US-2008/0224133 | 09-18-2008 |PARK.Jetal.

US-2008/0258139 _ _ 10-23-2008

 
 

 
 
 
 

 
 
 (Use as many sheets as necessary)

[seta

 
  
  

  

 

  

  

  

  

   

  

 

 

 
  

  

 

  

  

Examiner oie —_—[ForeignPatentDocument|Document 5 nti Pages, Columns, Lines, Whereweg . . : Relevant Passages or Relevant Figures
initials Country Code? -Number* -Kind Cade®|CountryCode®-Number*KindCade®(ifknown)known)

JP-2003-086000A 03-20-2003

|JP-2003-086808A 03-20-2003

JP-63-210022A “08-31-1988
JP-63-210023A ~~| 08-31-1988
JP-63-210024A 08-31-1988

JP-63-215519A__— _| 09-08-1988

Sonne ee seecpeecenrmmeene so =
Signature| Considered |

“EXAMINER: Initialif reference considered, whether or notcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not considered. Include copy
of this farm with next communication to applicant. 1 Applicant's uniquecitation designation number(optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspte.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 yearof the reign of the
Emperor must precedethe serial numberof the patent document. 5 Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if
possible. 6 Applicantis 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 whichis 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. Timewill vary.depending upon theindividual case. Any comments on the amountof 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor 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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PTO/SB/O8A (07-06)
Approved for use through 03/31/2007. OMB 0651-0031

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

‘© respondtoacollection ofinformation unless it contains a valid OMB contro} number.
Complete if Known

INFORMATION DISCLOSURE. Seetceton Number __13/939,323
STATEMENT BY APPLICANT Tania HOSAKA etal.

Art Unit 2871
{Use as many sheets as necessary) - :

Examiner Name E. Glick

0756-101

Under the Paperwork Reduction Act of 1995, no persons are required t
Substitute for form 1449/PTO

 

 
U. S. PATENT DOCUMENTS

ite Document Number Publication Date Nameof Patentee or ~ Pages, Columns,Lines, Where
: ame

US-2008/0258140 10-23-2008 LEE.E et al.

US-2008/0258141 10-23-2008  |PARK.Jetal.

US-2008/0258143 __|___ 10-23-2008 KIM.S etal.
US-2008/0114910 05-07-2009 CHANG.C
US-7105868 09-12-2006 NAUSE.J et al.

 

  

  

 

 

US-7402506 07-22-2008  |LEVY.Detal.
US-7411209 ~~ |ENDOAetal.
US-7453065 11-18-200 SAITO. K et al.
US-7453087 ~|""44-18-2008—|IWASAKI.T
US-7468304 12-23-2008 |KAJI.Netal.

US-2006/0197092. 09-07-2006 |HOFFMAN.R etal.

_ |US-2008/0006877 01-10-2008
US-2006/0228974 10-12-2006|THELSS.S et al.

 

 
  

  

  

  

  

 
US-2002/0132454 09-19-2002 OHTSU.Set al.

US-2009/0152541 ft MAEKAWA.S etal. : /
US-2006/0091793 05-04-2006 BAUDE.Pet al.

'|US-2001/0046027 11-29-2001|TALY etal.
US-2006/0035452 02-16-2006 |CARCIA-P etal.

US-7501293 L __{TO.Yetal.

 

 
  

 

Cite Foreign Patent Document Publication Date Name of Patentee or RavwcintPascoeoFRelevant1 . .
No. Country Cade® -Number! -Kind Code?(if known) MM-DD-YYYY Applicant of Cited Document Figures Appear

|! JP-63-239117A 10-05-1988 :
JP-63-265818A—t™*” 14-02-1988 a
IEP-1737044A 12-27-2006 a
EP-2226847A 09-08-2010;==——ti<i‘i‘i‘ ;]32OW!*‘XY];*<S;7COP

Soot — sz ECU ISPS —— | oe pvecenpnenmrn
Signature| | Considered

“EXAMINER:Initial if reference considered, whether or notcitation is in conformance with MPEP 609.Draw line thraughcitation if not in conformance and not considered.
Include copyofthis form with next communication to applicant, 1 Applicant's uniquecitation 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 yearof the reign of the Emperor must precede the serial numberof the patent document. § Kind of document by the appropriate symbols as indicated on the document
under WIPO Standard ST.16 if possible. 6 Applicantis 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 whichis 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. Timewill vary depending uponthe individual case. Any comments on the amountof time you require to complete
this form and/or suggestionsfor reducing this burden, should be sentto the Chief Information Officer, U.S, Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-
1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor 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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(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

* If the difference in column1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

** If the "Highest Number Previously Paid For” IN THIS SPACEis 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 OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

20 213/939,323 07/11/2013 2811 1600 0756-10194

 
 
   

CONFIRMATION NO.2340

31780 FILING RECEIPT

RobinsonIntellectual Property Law Office, P.C.

3975 Fair Ridge Drive 000004000000000
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 mustinclude the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis 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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(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.

Powerof 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 Sheetin order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may beeligible to benefit from the Patent Prosecution Highway program atthe
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/38orits equivalent). Consequently, the USPTOwill attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 07/26/2013

The country code and numberof your priority application, to be usedfor 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 U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider thefiling 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-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline 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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe usedat any time onorafter 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 grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof 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" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile 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
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations 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:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 450

Alexandria, Virginia 22313-1450
 

www.uspto.gov

APPLICATION NUMBER FILING 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

RobinsonIntellectual Property Law Office, P.C.

3975 Fair Ridge Drive OCT
Suite 20 North 000000062868622
Fairfax, VA 22033

Date Mailed: 08/01/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 07/11/2013.

The Powerof Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

/ewondimu/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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DocCode — SCORE

SCOREPlaceholder Sheet for IFW Content

Application Number: 13939323 DocumentDate: 07/11/2013

The presenceofthis 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 physicalartifact folder, no artifact folderis
recorded in PALM, and no paper documents or physical media exist. The TIFF imagesin 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 documententry (noted above):
* Examiners may access SCOREcontent via the eDANinterface.
* Other USPTO employees can bookmark the current SCORE URL
(htip:/es/ScoreAccessWeb/).
* External customers may access SCOREcontentvia the Public and Private PAIR
interfaces.

Form Revision Date: February 8, 2006

1
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PTO/AIA/15 (03-13)
Approved for use through 01/31/2014, 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 respondto a collection ofinformation unlessIt displays a valid OMB control number

UTILITY 0756-10184

PATENT APPLICATION Yasuharu HOSAKA etal.

TRANSMITTAL

(Onlyfor new nonprovisional applications under 37 CFR 1.53(b))|expressmoltabeino.|

  

  
 

 

   
 

 

 

 

APPLICATION ELEMENTS Commissionerfor Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450

Alexandria, VA 22313-1450

1.[_] Fee Transmittal Form | ACCOMPANYING APPLICATION PAPERS(PTO/S8/27or equivalent) .

2. Applicantasserts small entity status. 10. [¥] Assignment Papers
See 37 CFR 1.27 (cover sheet & document(s})4 : Semiconductor Energy Laboratory Co., Ltd,

3. |_| Applicant certifies micro entity status. See 37 CFR 1.29. Nameof Assignee_OO
Applicant must attach form PTO/SB/15A or B or equivalent,

4.| “| Specification [Total Pages 59 ] 11, [¥], 37 CFR 3.73(c} Statement Powerof Attorney
Both the claims and abstract must start on a new page. (when there is an assignee}

_ (See MPEP § 608.01(a) for information on the preferred arrangement) 12.(—_] English Translation Document
5.17] prawingts) (35 U.S.C. 123) [Total Sheets 11 ] (fapplicable}
6. Inventor's Oath or Declaration [Total Pages 8 : 13.|7] Information Disclosure Statement

(including substitute statements under 37 CFR 1.64 and assignments (PTO/SB/08 or PTO-1449}

serving as en oath or declaration under 37 CFR 1.63(e)) Copiesofcitations attached
a. 4 Newly executed (original or copy) 14.[__] Preliminary Amendment
b. __}| Acopy from a prior application {37 CFR 1,63 (d)}) 45. | Return Receipt Postcard

7.[7] Application Data Sheet * See note below. (MPEP§ 503)(Should be specifically itemized}
See 37 CFR 1.76 [PTO/AIA/14 of equivalent) 16.' _| Certified Copyof Priority Document(s}

8. CD-ROM or CD-R (ifforeign priority is claimed)

in duplicate, large table, or Computer Program (Appendix) 17. C] Nonpublication Request
Landscape Table on CD : Under 35 U.S.C, 122{b){2)(B)(i}. Applicant must attach form PTO/SB/35

9. Nucleotide and/or Amino Acid Sequence Submission : ay or equivalent.
(if applicoble, items a. —c. are required) 18.| | Other:

  
 

a.{_} Computer Readable Form (CRF}
 

 
b, L_| Specification Sequence Listing on:

i. [| CD-ROM or CD-R (2 copies); or
ii. | Paper
ii

c C] 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.5.C. 111, the application must contain an ADS specifying the applicant if the applicantis an

assignee, person to whom theinventor is under.an obligation to assign, or person who otherwise showssufficient proprietary
interest in the matter. See 37 CFR 1.46(b).

19. CORRESPONDENCE ADDRESS

¥] The address associated with Custorner Number: 91780 OR [] Correspondence address below
Name Eric J. Robinson, Robinson Intellectual Property Law Office, P.C.

Address|3975 Fair Ridge Drive, Suite 26 North

city Zip Code|22033

CountryusLDL. Telephone|571-434-6789 erobinson@riplo.com
df/GLJSignature UE A Date July 11 ; 2013

Name

(Prnt/type) [Stephen P. Catlin ee. 136,101(Attorney/Agent)
This collection of information is required by 37 CFR 1,53(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.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 farm to the USPTO. Timewill vary depending upon the individual case, Any comments on
the arnountof 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: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 andselect 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 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 abandonmentof 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 (6 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. Arecord 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 ithe Memberwith 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. Arecord 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 managementpractices 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 otherrelevant(/.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, subjectto the limitations of 37 CFR 1.14, as a routine
use, to the public if the record wasfiled in an application which became abandoned orin 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/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no personsare required to respondto a collection of information unlessit displays a valid OMB control number.

STATEMENT UNDER37 CFR 3.73(c)

| Applicant/Patent Owner; Semiconductor Energy Laboratory Co., Ltd.

 
 

Application No./Patent No.: Filed/Issue Date: July 11, 2013
Titleg: DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

Semiconductor Energy Laboratory Co., Ltd. a corporation

 

  

  

(Name of Assignee} (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patentidentified above, it is (choose one of options 1, 2, 3 or 4 below):

1. [y] The assignee of the entire right, title, and interest. 2. [ An assignee of less than the entire right, title, and interest (check applicable box):
[| The extent (by percentage)of its ownershipinterestis %, Additional Statement(s) by the owners

halding the balance of the interest must be submitted to account for 100% of the ownershipinterest. 
[-] There are unspecified percentages of ownership. The other parties, including inventors, who together ownthe 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. CJ The assignee of an undivided interest in the entirety (a complete assignment from oneof the joint inventors was made).
The otherparties, including inventors, who together ownthe entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

4. L] The recipient, via a court proceeding orthelike (e.g., bankruptcy, probate), of an undividedinterestin the entirety (a
complete transfer of ownership interest was made). The certified document(s} showing the transferis attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below}:

A. An assignmentfrom the inventor(s) of the patent application/patentidentified 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. [| A chain oftitle from the inventor(s), of the patent application/patentidentified 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 thereofis attached.

2. From: To:

The document was recordedin 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 whichisto 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.Timewill 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 sentto the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 andselect option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013, OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

STATEMENT UNDER 37 CFR3.73(c)

 
To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

To:

The document wasrecorded in the United States Patent and Trademark Office at

Reel ___, Frame , or for which a copy thereofis attached.

To: |
The document was recordedin the United States Patent and Trademark Office at

  

Reel , Frame , or for which a copy thereofis attached.

To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

[] Additional documentsin the chain oftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the dacumentary evidenceof the chainoftitle from the original ownerto the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE:A separate copy(i.e., 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 assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (weosp’ti ied 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 requestedinformation, 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 abandonmentof 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
maybe disclosed to the Departmentof Justice to determine whetherdisclosure of these records is
required by the Freedom of Information Act.
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.
A record in this system of records may be disclosed, as a routine use, to a Memberof Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith 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 Treatyin 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 Coopération Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposesof 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 aspart 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 recordsfor this purpose, and any otherrelevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations aboutindividuals.
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, subjectto the limitations of 37 CFR 1.14, as a routine use, to the
public if the record wasfiled in an application which became abandonedorin 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.
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 awareof a violation or potential violation of law or regulation.
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Attorney Docket No. 0756-10194

ASSIGNMENT

SerialNo. Filed

WHEREAS,Yasuharu HOSAKA,Yukinori 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 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 andits territories and forall foreign countries,
dependencies and possessions and the entire right, title and interest in and to any andall
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 Assigneein 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
Trademarksto issue any andall 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 Assigneeof 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 OFFICEthe powerto insert on this Assignment any further identification
which may be necessary or desirable in order to comply with the rules of the U.S. 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).

DateO?/02/2013Signature Yass har HOSA KA
Name  Yasuharu HOSAKA

 

Date07 / 02. /2¢/3 Signature yu Ls Way S ki VO
Name  Yukinori SHIMA

Date_ '1/02/20\3 Signature ken ich ioKA ZAE L
Name Kenichi OKAZAKI

Date Signature
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
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 Laboratory Co., Lid. 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 andits territories and for all foreign countries,

dependencies and possessions and the entire right, title and interest in and to any andall
Letters Patent(s) which may be granted therefor in the United States of America andits
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 andalso 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 concerningthis 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 andto vest all rights therein
hereby conveyed to said Assignee as fully and entirely as the same would have beenheld 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 andall 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 Assignecof 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 agreementin conflict herewith.

The undersigned hereby grant(s) the law firm of ROBINSON INTELLECTUAL
PROPERTY LAW OFFICEthe powerto insert on this Assignment any further identification
which may be necessary ordesirable in order to comply with the rules of the U.S. 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 a0Lft/) Signature
Name ShunpeiWAMAZAKI

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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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. 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 ofinformation 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 sheetis part of the provisional or nonprovisional application for whichit 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 paperfiled 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 pursuantto
L] 37CFR52 (Paperfilers 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) (> US Residency (@) NonUS Residency () Active US Military Service

City|Tochigi Country of Residencej | jp 
 

Mailing Addressof Inventor:

Address 1 c/o Semiconductor Energy Laboratory Co., Ltd.

Address 2 398, Hase

City Atsugi-shi, Kanagawa-ken State/Province

Postal Code 243-0036 JP

Inventor 2

Legal Name

Prefix) Given Name Middle Name Family Name Suffix

Yukinori SHIMA

ResidenceInformation (Select One) () US Residency (@) Non US Residency () Active US Military Service

City|Tatebayashi Country of Residencei IP

 

Mailing Address of Inventor:

Address 1 c/o Semiconductor Energy Laboratory Co., Ltd.

Address 2 398, Hase

City Atsugi-shi, Kanagawa-ken State/Province

Postal Code 243-0036 JP

Inventor 3

Legal Name
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. 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.

Attorney Docket Number|0756-10194

Application Number

DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

 
 
 

 

 Application Data Sheet 37 CFR 1.76

 
  Title of Invention

Prefix) Given Name Middle Name Family Name Suffix 

Kenichi OKAZAKI

Residence Information (Select One) (> US Residency (@) NonUS Residency () Active US Military Service

Mailing Address of Inventor:

Address 1 c/o Semiconductor Energy Laboratory Co., Ltd.

Address 2 398, Hase

City Atsugi-shi, Kanagawa-ken State/Province

Postal Code 243-0036 JP

Inventor 4

Legal Name

Prefix,GivenName Middle Name Family Name Suffix Shines
Residence Information (Select One) (> US Residency @) NonUS Residency () Active US Military Service

Cy |setagaya_—Puminy of Residence i

Mailing Addressof Inventor:

 

Address 1 cio Semiconductor Energy Laboratory Co., Ltd.

Address 2 398, Hase

City Atsugi-shi, Kanagawa-ken State/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. Age

CorrespondenceInformation:

Enter either Customer Number or complete the CorrespondenceInformation section below.
Forfurther information see 37 CFR 1.33({a).

 

[|]An Addressis being provided for the correspondenceInformation of this application.

erobinson@riplo.com 
 

 
Customer Number

Email Address
  

   

  
Add Ema
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. 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.

cat

Application 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

Subject Matter

 

 

Nonprovisional

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)

  
  

Req uest Not to Publish. | hereby request that the attached application not be published under
[] 35U.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 monthsafterfiling.

  
 

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
Numberwill be used for the Representative Information during processing. 

Please Select One: (#) Customer Number C) US Patent Practitioner|(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.

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

 
Add

  
Foreign Priority Information:
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. 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.

Attorney Docket Number|0756-10194

Application Number

DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

 
 
 

 

 Application Data Sheet 37 CFR 1.76

 
  Title of Invention

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

thatis eligible for retrieval uncer the priority cocument 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 PDX 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).

[Remove|
 

    Application Number Country i Filing Date (YYYY-MM-DD} Access Code (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 effectivefiling date on or after March

16, 2013. 
Authorization to Permit Access:

Authorization to Permit Accessto 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 (JP©), the Korean Intellectual Property Office {(KIPO), the World Intellectual Property Office (WIPO),
and any otherintellectual 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 checkedif the applicant
does not wish the EPO, JPO, KIPO, WIPO,or otherintellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have accessto 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)-{c) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has beenfiled in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
soughtin the instant patent application.

In accordance with 37 CFR 1.14(c}, access may be provided to information concerning the date offiling this Authorization.
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oo Attorney Docket Number|0756-10194

Application 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 requirementof 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 addressof the legal representative whois the applicant under 37 CFR
1.43; or the name and addressof the assignee, person to whom theinventoris under an obligation to assign the invention, or person
who otherwise showssufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46.If the applicantis an
applicant under 37 CFR 1.46 {assignee, person to whem the inventoris obligated to assign, or person who otherwise showssufficient
proprietary interest) together with one or morejoint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(e) Assignee C) Legal Representative under 35 U.S.C. 117 ©) Joint Inventor 
OQ Person to whom theinventoris obligated to assign. O Person who shows sufficient proprietary interest 

lf applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Nameof the Deceased or Legally Incapacitated Inventorfo
If the Applicant is an Organization check here.

Organization Name Semiconductor Energy Laboratory Co., Ltd.

Mailing Address Information:

Address 1 398, Hase

Address 2

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 requirementof part 3 of Title 37 of CFR to
have an assignmentrecordedby the Office. 
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Attorney Docket Number|0756-10194

Application Number

DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE

 
 
 

 

 Application Data Sheet 37 CFR 1.76

 
  Title of Invention

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 ctherwise showssufficient proprietary interest}, as the patent application publication will
include the nameof the applicant(s).

Remove 

If the Assignee is an Organization check here.

Prefix Middle Name Family Name Suffix

Mailing Address Information:

Address 1

Address 2

 

   
 

City State/Province

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 Catlin 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 USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 3/7 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 amountof 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: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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 sclicited 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 abandonmentof 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 cofInformation 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 aspart of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 29804 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 aboutindividuals.

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 wasfiled in an application which became abandonedorin 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 awareof a violation or potential violation of law or regulation.
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Attorney Docket No. 0756-10194

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Patent Application of: )

Yasuharu HOSAKA etal. )

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 Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

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-1449listing information known to Applicant and

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

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

U.S. Patent Nos. 7,791,072 and 8,237,166 and U.S. Publication Nos. 2006/0113536

and 2010/0295041are in the family of JP 2006-165528.

U.S. Patent No. 8,269,218 and U.S. Publication Nos. 2011/0133181 and

2012/0319118 are in the family of JP 2011-139047.

Although nofee 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, P.C.
3975 Fair Ridge Drive
Suite 20 North

Fairfax, Virginia 22033
(571) 434-6789
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PTO/AIA/80 (07-12)
Approvedfor use through 11/30/2014, 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.

POWEROF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attomeygiven in the application identified in the attached statement
under 37 CFR 3.73(c).

| hereby appoint:

FA Practitioners associated with Customer Number:lv] 31780
OR

[| Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

  

  
  

 
 

 

  
 

As attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any andall patent applications a ssigned only to the undersigned according to the USPTO assignment records or assignments docu ments
attachedto this form in accordance with 37 CFR 3.73(c).

  

  
Please changethe correspondence addressfor the application identified in the attached statement under 37 CFR 3.73(c) to:

The address associated with Customer Number. 31780
OR

Firm or
Individual Name  
 
 
  

  
 

 
  

  
  

 
 

 

Address

Country

Telephone
 
 

Assignee Name and Address: SEMICONDUCTOR ENERGY LABORATORYCO., LTD.398, HASE, ATSUGI-SHI
KANAGAWA-KEN 243-0036
JAPAN

 
 

A copy of this form, together with a statement under 37 CFR 3.73(c) (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 mustidentify the application in which this Power of Attorneyis to befiled.

SIGNATUREof Assignee of Record
The individual whose signature andtitle is supplied below fs authorized to act on behalf of the assignee

L, Dtianoabhswine|LoreDemarch eee _O9/2/ /2002
Dr. Shunpéf Yame&aki 77|Telephone 81-46-270-1170

Title President

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The informationis required to obtain or retain a benefit by the public which isto file (and
by the USPTOto 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.Time will vary depending upon the individual case. Any
comments on the amount of time you require to completethis form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1450,

 

If you need assistance in completing the form, call 1-800-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 te 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 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 abandonmentof the application or expiration of the patent.

The information provided by youin 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 (6 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
maybe disclosed to the Department of Justice to determine whether disclosure of these recordsis
required by the Freedom ofInformation Act.

2. Arecord from this system of records may be disclosed, as a routine use,in the course of presenting

evidence to a count, magistrate, or administrative tnbunal, including disclosures to opposing counsel] in
the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, toa Member of Congress
submitting a requestinvolving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having needfor 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 maybe disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agencyfor
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. Arecord 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 GSAaspartof that agency's
responsibility to recommend improvements in records managementpractices 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 otherrelevant(i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations aboutindividuals.

8. Arecord 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, subjectto the limitations of 37 CFR 1.14, as a routine use, to the
public if the record wasfiled in an application which became abandonedorin 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. Arecord 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 awareof a violation or potential violation of law or
regulation.
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PTO/SB/08A (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 1895, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

INFORMATION DISCLOSURE [#mimbeTT
STATEMENT BY APPLICANT [risinsnedivenor|YasuharuHOSAKAtal.|

cunt
eaninerNane|

AvomeyDoseNarer_—

  
 
 

  

 
 
 

 

 
 

 
 

(Use as many sheets as necessary)

0756-10194

Examiner|Cte Document Number Publication Date Nameof Paterie o RelevantPassagesarRelevant |a 1 - : :

Initials* No. Number-Kind Code?“ MM-DD-YYYY Applicant of Cited Document Figures Appear
US2006/0113536 06-01-2006 KUMOMI etal

US7791072 09-07-2010 |KUMOMI etal.

1- 11-25-2010 |KUMOMletal.

US8237 166 08-07-2012 |KUMOM/etal.
US2011/0133181 06-09-2011

US8269218 09-18-2012

US2012/0319118 12-20-2012

  

 

 

 

  

 

  

 

  

 

 
  

FOREIGN PATENT DOCUMENTS

initials* No.’ Country Code? -Number* -Kind Code® (if known) MM-DD-YYYY Applicant of Cited Document Figures Appear
JP2006-165528 06-22-2006

JP2011-139047 07-14-2011

  

 

 

 

   

 
  Sanne] econo cece —_— a scosstnsanmoesersesecace
Signature} | Considered |

*EXAMINER:Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line throughcitation if not in conformance and not considered.
Include copyof this form with next communication to applicant. 1 Applicant's uniquecitation 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 numberof 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 whichisto file (and by the USPTOto
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. Timewill vary depending uponthe individual case. Any comments on the amount of time you require to complete
this form and/or suggestionsfor reducing this burden, should be sent to theChief information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-
1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor 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 selectoption 2.
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PTO/AIA/O1 (06-12)
Approvedfor use through 01/31/2014. 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.

a7—2S—h(37 CFR 1.76)4#07-RARUSESHHMSZS(37 CFR 1.63)
DECLARATION(37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN APPLICATION DATA SHEET 37 CFR 1.76)

nee DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE
Invention
  

FacesCHOMIL. DEMOCLMDEBELET.
As the below named inventor, | hereby declare that:

ABIL

This declaration [Eq
is directed to:

MSHCHS. HOUT
The attached application, or

KEW, HSU [CHRPCT BIBRASs ELTHBSHCHALOMTHNT
[] wer.

United States application or PCT international application number filed on

LOWRIEa. HORERERSLELOILLOTHIDNAEELO CT,

The above-identified application was maceor authorized to be made by me.

AILS HBS PICHONSLELCOHAS. HSUVIEELLORMRMACT.
| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

ABESICBUCREICEBROMLEY CEHOLBAIL 18US.C. 1001KY, PHSHS)EOLA, HSUILLOMAILSAAION
BLHSLEBHET.
| hereby acknowledge that any willful false statement madein this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more thanfive (5) years, or both.

ade= FA

WARNING:

ARMASIS ID RHESLIME.MBSAPILSEGA ERROETT. HSRERS. RATOBBS. HSLVb
A—-FERSO LIGBAGROBMIE(BHLDS AM ECLE. MOERALMLILSyhESCHA PTO-2038 ~O2AFRMAELT)
USPTOCKBIHBB)Id.HSLAR BOSACOSBRLUUEGA, COLSEMATHAT USPTO [#2SECSENSCEM
GLAS, SohaB/Stt, USPTO (TRSSHITEEBL, SLOcRIBAIZTIEL. HIAERICGUECA, BBSBSI.SHO
SRABIL. WEBB. HOLLERHRIL, (87 CFA 1.213(a) OFHITSRMLEFEA BH AHBEORMChehCLABSERS), —MAR
AFFRGLOLESLEMOCHBBAHVET, SSIL, MERCH ERRHTH, COMMAAHA. HALASHSH
BRICSSCLCERENCHSBSls, —BADAFMURECESSMBVEF, DUFELUILVY obA-KRERECAY, SEU AMOMIC
wehis PTO-2038 HIBrHLICRENT. LEASTHRAMAFETSOELCEEHAY

Petitioner/applicant is cautioned to avoid submitting personal information in documentsfiled 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
personalinformation 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.

HAAOES
LEGAL NAME OF INVENTOR

  

see: Bit (ER): ——
Inventor: Yasuharu HOSAKA Date (Optiona): O7/ 02 /20/8

Signature: Ya Su hart H OSA KA
fee: WET—-R—h(PTO/AIAI4 ASUIETORSARM) (4, RAORERUASAOGALAH, AAMTSCL, CHRRORMSCUS
PTO/SB/AIAO1 FAREHATS.

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 a7 CFR 1.63. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTOto 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 jorm to the USPTO.Timewill vary depending uponthe individual case. Any comments on the
amount of time you require to completethis 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 FORMSTO 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-91 99 and select option
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F54/N\V—-REERHE

1974 EPS(NDR (PL. 93-5795, HIPHRHSLIDSRAMORMICBELT,
HERAHGLICLSADNSZEIMELTUET, LEAT, BIAMOMEICLEDLY, FEROCLAIDS
BSCLCCPERLY. (1) AIPMOIRAETSRI 35 U.S.C. 2(b)(2)CF. (2) ROSNEHRMOBEHIS,
AKOEBCT, S5/2It,. (3) KHRHRETACOMMARATAEAMIC. BRIM REKEISHHO
feheALBL, HSULBARTSELOCT, ROONKMARERALZOOLGA, AHRBETISHEH
SHEEOEME, BECERRABSMBVETOC, ZORGRELT. WHOPHSEMY, HALULHHO
BE HSLUITHHAMICADSCEMBVET.

AFAR CaCRSct. PatORAB AICEET,

1. ARFARMCARESCUSTER, HARRORA (6 U.S.C. 552) BKUTS1/\D—REGK (5 U.S.C
552a) MATSRRICE UY CMBRULGVET, KRYATLORERIL, KRaHORRANG
BARACERENTCHSDBMSHMTSEMI, WIKIARENSBAMHVET,

. BAERVATLOacoeSsBABEL. RRAEIRICBTORMAFELAOMRESH,.
AEMOPReCAKE. FEHR. ASLATRAHMILARENSRRMGVET,

. RARVATLPOaRABEL, seeSAMRATSiRICAILT. AHS
mEIkeBindOBA, PAOKSeBiasOAHSBRILARENSBAMHVIET,

. RECRVATLPOMRABML. RHSMTTOLMOIEORREDELT4. AF
QNRORAIARENARBAMBVET. FROSBA5 U.S.C. 552a(m) [LBRO 1974 PS
4/\-—-HEOMEBESIBFLAIHNIIRVEA,

. BamRHOCeCHMSNEERICRSSREYATLAORHI, BREA AMEL
CC.RARICAOS. BRMAREICReENORAMHVET,

. RECRLATAOIDRPRA BMCLC. BRAS(35 U.S.C. 181) LkSoRBH BE
URFAIK (42 U.S.C. 218(c) (Lb¢0<BBHORBMICALT, HOBARTEMICAReNS
BEMBVET,

ASCHATLORRISPA AMELT. 44U.S.C. 2904 RU 2906 (BDIESHIBT
RUPATIFLONSSHETSLO, K-KAEREB(GSAICLY, SHEOBREO—MEL
CHPNSHRORERABIC, GSA . ELITORBSAAICHRENSBAMHVET, LHO

Bald, ABMOLMOORHRASHETS GSA HIE. RUB (GSA HALLER) OTB
PILEMLCADRES, DDSI, HASHESSAMOSAEHCIGVECA,
ARCERYATLOiedEe BMELT. 35 U.S.C. 122(b) (SHEO<MRAABAE BALE 35
U.S.C. 151 (XBOCRATEIS. —RITMRENSRAMHVET, SHERIABH
LT. 37 CFR 1.14 OHIIROGA CG, HRASNCEREBEN, ELIETOMBMRRLTHY
SDOEDAARMERCBRSHTLS, BAHN-BREBOLMILOMS?NCHS, Hits
MBITCHSBSIL, —BILAHENSZCEMBVEF.

. REVATLOREBRA BCL. ABBR. ZEPAMOBRLE, HSL)
PBEMTERAHOCHMLEBSIL BH. IN. ERIKAAAOSRSCHRENSAM
HYVES.
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PTO/AIA/O1 (06-12)
Approved for use through 01/31/2014. 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 ofinformation unless it contains a valid OMB control number.

gay—22—b(37 CFR 1.702okRARUBESEHBSSS37 CFR 1.63)
DECLARATION(37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN APPLICATION DATA SHEET

(37 CFR 1.76) 
 

 

  RDes DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY DEVICE
Invention 
 

 
  

 
 

FECFERASCH SMM, OFOLCLMDEBSEBLET,
As the below namedinventor, | hereby declare that: 
 
  
 

REIS AMTSHTUS, BSUS
This declaration Bi snot
is directedto: The attached application, or  
 
 

 

 

 
 

ELTMBENTHSELOILATHNT  Ici Raet: PCT SRRS. ABH. Hols

[| wer.
United States application or PCT international application number filed on  

  

 LEO WRRISES. HOUMAERERSLELOILOTHDRELOTT,
The above-identified application was made or authorized to be made by me. 

 
 

RISRHRESHHSDHNSALLELOHMB. HSSUITELELCOHMARMA CT.
| believe that | am the original inventoror an original joint inventor of a claimed inventionin the application.

ABBSILSLCREEAORLECEIOy
RLGOECLEBHOET,
| hereby acknowledge that any willful false statement madein this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonmentof not more thanfive (5) years, or both. :

 

     @lk 18 U.S.C. 1001 (IL£Y. HPHSMERSAS)FOREN, HASUILTOWMAILARROR 
  

   
 Bite

Br.

WARNING:

 

  
   RSLSIS ID BRATSLIGBABRE. SUBSRPICSERULI. FEARS. ARES. MADRBS. HAULOLUb

D-KFRBSOLIHAMRO BW(RLS BELA. DOFRALILUy bA— kKBBECHA PTO-2038 ~O2AFAELT)USPTOCKBFHrid. AMDSUILMBROSSCLOBLHRLCOREA, LOLSEEABARI USPTO (TRSSBSENSCEN
US, SEAS/RSIS. USPTO [MBSRSICACHEBL, GLHCKBISITEL. RAEHRIZGVEA. BAMBSIS. BHUROR
RAAIL, MAOH. HALISHHRABIS. (37 CFR 1.213(a) OQHAHICAMLEZERAM RRARREORDCathTH4BSERS). —MAM

AFRRGLOLES CESHoCTEBEMHVET, SHIR. MBASERRCHITH. COLSONRABINOngeenShICSStLCTRRAnTUiSpals. —RADAFMARLESRRMBVES, DOFELUILIvbA-hRAAMCH, RUB WOKH
fetiétte PTO-2038 RAIMI?A ILIIISRENT. LittoT—- MARAFTSLMCELA,

  
    
  
  
 

  Petitioner/applicant is cautioned to avoid submitting personal information in documentsfiled 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 checkorcredit 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
personalinformationis included in documents submitted to the USPTO,petitioners/applicants shauld consider redacting such personal information
from the documents before submitting them ta 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 madein 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 ina
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 retainedin the application file and therefore are not publicly available.

HMANERKA
LEGAL NAME OF INVENTOR

 

  
  
  

  
 

  

 
 
  FeRAS: Aft):

inventor: Yukinori SHIMA Date (Optional) : p ? {or / 2o/ g
Be: -Signature: Xan low os S VS wala

fas: WEAF—2-—bh(PTO/AIA/I4 HSUITORNSAA) td, HHO BEMUALAOGLZESH. AAMICKATSCL, GHRRORMSCHC
PTO/SB/AIAOt FAASS.

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 colfection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which isto file (and by the
USPTOto 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 t minute to complete,
including gathering, preparing, and submitting ihe completed application form to the USPTO. Time will vary depending uponthe individuai case. Any comments on the
amount of time you require to complete this form and/or suqgestions 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 FORMSTO THIS ADDRESS.SENDTO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select aption a@BLUEHOUSE EXHIBIT 1002
Page 257of 337
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FIANYREESE

1974 BISNU—RBR (PL. 93-579)4, HHHHSISHILATSRABBOHH ICRELT.
PERMABEEICSAZASNSLIMELTHUES, LEADT, MAMOMEILLEDL, FHOCEMEE
aclTCHESLY, (1) ATROMRAETSKMIL 35 U.S.C. 2(b)(2)CT. (2) ROSHKEBROREIS,
AKOPECT. Solilk. 3) KARAMETACOMMRMEHASSEBEL, HatHBELILHHO
feneMeL, HSUSBATSLOCT. ROONRKBRERALCHOLGA, KERRTILEY
CHEEDEME, BECERESREMHVETOC, TOMRELT. MHOHTSEDY. HSLMILHHBO
BREE. HOUULHAAMIRPSCEMHVET

FARRSECMSARIS, FIORA BRUCES.

1. ARAMCRSACUSSIL. (ROA (6 U.S.C. 552) BEUTS1NUREE (5 U.S.C
552a) MATSHRICAUYCHMIRULCRVET, AIRATLORS, SROKA
SRA BECERNCHSDBAERSSEO, BKEEICARENSBEMHVET,
ARMROATLOPRLSAB MELC. RRRBEITSRWEABLAOMRESH.
MORRELLCHE. PRS. HSUEHMICAReENSBSMHVET,
ARRYATLPOIRIBCL.RICESAMRATSHSICMLT. KES
MSMRBITOA. GPAOMSEBHTCKBSBAICMRENSRSMHVET.

. ARERVATLPOAREAB MCLC. RWSRTS OkOILeOREDELTS A
ORWREAIARENSRZRMHVET.RO SIBFRIE 5 U.S.C. 552a(m) (CBOE. 1974 PS
41\UEOESECIEFLEUNIZRVERA,

| HRARNOLSCHSBRMRIBSSARCATLAOARS, BRA BEL
C. StBARHICBOS, HAPARRAICHRENSRAMHVET.

. ASVATLOPSeA AMELC. PRESS B5 U.S.C. 181) ILkSZBBHB BE
UFARK (42 U.S.C. 218(c) SHEDBRHO BMICSWT, HOEPRIRANS
BEMBVET,

. BHRVATLORIEPA AMELT. 44US.C. 2904 RU 2906 [LBROHIER
RUPAPFLONBEHERTSOIL, K-MEERE (GSAICLY, SHROREO—MEL
CHTAALORIO RERBIC. GSA . ELITORBBAIRENSRAMHVET, EHO
BRIS. REAROLOORRRBREETS GSA BE. RUBE (GSA HSLLRBH) OF
SILARLLCATMALET. DDORMRIL, GATHESTSBHODLCIBAENTILQUEGA,
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DESCRIPTION

DISPLAY DEVICE AND ELECTRONIC DEVICE INCLUDING THE DISPLAY

DEVICE

TECHNICALFIELD

[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 onlyatransistor 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 drivercircuit is integrated with a pixel transistoris

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 10'8 /cm?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 whichis 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 semiconductorare easier than those of a transistor

using polycrystalline silicon for a semiconductorlayer.

[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 ofthe transistor less than 1 x 10°° cm?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]

Asalso described in Patent Document2, 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 muchaspossible.

[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 semiconductorfilm 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 overthe transistor.

[0012]

In view of the above, an object of one embodimentof 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 improvethereliability 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 semiconductorfilm in a display

device using an oxide semiconductorfilm 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 embodimentof 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 betweenthefirst substrate and

the second substrate, a first interlayer insulating film including an inorganic insulating

material over the first transistor and the secondtransistor, a second interlayer insulating

film including an organic insulating material overthe 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 ofthe pixel region, and an edge portion ofthe

third interlayer insulating film is formed on an innerside 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 andat 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 secondtransistor, 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 abovestructure, 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 semiconductorlayer.

[0020]

One embodiment of the present invention includes, in its category, an

electronic device including a display device having any of the abovestructures.

[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 IC illustrate top views of one mode ofa display device;

FIG. 2 illustrates a cross section of one mode of a display device;

FIG. 3 illustrates a top view of one mode ofa 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 embodimentof the

present invention;

FIGS. 6A to 6C illustrate an example of a tablet terminal according to one

embodimentof the present invention;

FIGS. 7A to 7C each illustrate an example of an electronic device according to

one embodimentof the present invention;

FIG. 8 showsthe ion intensity of released gas versus mass-to-chargeratio;

FIG. 9 shows the ion intensity versus substrate surface temperature for each

mass-to-chargeratio;

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

whenatransistor of opposite polarity is used or whenthe 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]

(Embodiment1)

In this embodiment, a display device using a liquid crystal panel is described as

one mode ofa display device with reference to FIGS. 1A to 1C and FIG. 2.

[0029]

FIGS. 1A to IC illustrate top views of the display device as one mode of a

display device. Note that FIG. 1A, FIG. 1B, and FIG. IC 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 X1-Y1 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 thefirst

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 overthe 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 (¢.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 andthe like including a controller are mounted on the panel.

[0035]

As described above, some orall of the driver circuits which include transistors

can be formed overthe 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 thefirst 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, overthe 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 overthe 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 signalto 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 muchlarger than a stress applied to the first transistor 101 in the pixel region 142.

[0040]

To specifically describe a structure of the display deviceillustrated 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

X1-Y1 in FIGS. 1A to 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 whichis 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 semiconductorlayer 108.

[0042]

In addition, the pixel region 142 includesa 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 formedoverthe 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 overthe first alignmentfilm 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 andthe 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 alignmentfilm 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 overthe 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 ofthe third interlayer insulating film

120 is formed on an inner side than the gate driver circuit portion 140 whichis 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 unevennessofthe 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 componentasa gas.

[0051]

The above-mentioned gas of hydrogen, moisture, or an organic componentis

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 embodimentof the present invention, the semiconductor layer 108 is

formed using an oxide semiconductor film, and hence the gas from the secondinterlayer

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 innerside 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 secondtransistor 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 semiconductorlayer 108.

[0055]

In contrast, in the structure as illustrated in FIG. 2 where the third interlayer

insulating film 120 is holed over the secondtransistor 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 ofthe

third interlayer insulating film 120 is formed on an innerside 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]

Forthe 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 motherglass,

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 oxidefilm, 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 thefirst

substrate 102 into the oxide semiconductorlayer 108.

[0060]

Forthe 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 whicha 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 maybeused.

[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 titantum oxide,

indium tin oxide containing titanium oxide, indium zinc oxide, or indium tin oxide to

whichsilicon 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 workfunction 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 In-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 equalto 7 at.%, is used.

[0063]

Asthe 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 secondsilicon 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 semiconductorfilm 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 whenthe transistor is turned on. This results in

the problem ofvariation 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 (HfSi0,), hafnium silicate to which nitrogen is added (HfSi,0,N-),

hafnium aluminate to which nitrogen is added (HfAL,.O,N-), 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 andless than or equal to 250 nm.

[0071]

BLUEHOUSEEXHIBIT 1002

Page 279 of 337



BLUEHOUSE EXHIBIT 1002 
Page 280 of 337

10

15

20

26

30

18

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), gadolintum (Gd), terbium (Tb), dysprosium (Dy), holmium (Ho),

erbium (Er), thulium (Tm), ytterbium (Yb), and lutetitum (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 InM/O3(ZnO),, (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 In2SnO;(ZnO), (v 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 1:1:1 (= 1/3:1/3:1/3), 2:2:1 (= 2/5:2/5:1/5), or 3:1:2 ©

1/2:1/6:1/3), 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 1:1:1 @ 1/3:1/3:1/3), 2:1:3 (= 1/3:1/6:1/2), or 2:1:5 © 1/4:1/8:5/8)

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 +20 % 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-OSfilm is described.

[0083]

The CAAC-OSfilm is one of oxide semiconductor films including a plurality

of crystal parts, and most of each crystal part fits inside a cube whose oneside is less

than 100 nm. Thus, there is a case where a crystal part included in the CAAC-OSfilm

fits a cube whose onesideis less than 10 nm, less than 5 nm,or less than 3 nm.

[0084]

In a transmission electron microscope (TEM) image of the CAAC-OSfilm, a

boundary between crystal parts, that is, a grain boundary is not clearly confirmed.

Thus, in the CAAC-OSfilm, a reduction in electron mobility due to the grain boundary

is less likely to occur.

[0085]

According to the TEM image of the CAAC-OSfilm 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-OSfilm is formed (hereinafter,

a surface over which the CAAC-OSfilm is formed is referred to as a formation surface)

or a top surface of the CAAC-OSfilm, and is arranged in parallel to the formation

surface or the top surface of the CAAC-OSfilm.

BLUEHOUSEEXHIBIT 1002

Page 282of 337



BLUEHOUSE EXHIBIT 1002 
Page 283 of 337

10

15

20

26

30

21

[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 —S5° and

less than or equal to 5°. In addition, a term "perpendicular" indicates that the angle

formed between twostraight 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,

alignmentis found in the crystal parts in the CAAC-OSfilm.

[0089]

A CAAC-OSfilm is subjected to structural analysis with an X-ray diffraction

(XRD) apparatus. For example, when the CAAC-OS film including an InGaZnO,

crystal is analyzed by an out-of-plane method, a peak appears frequently when the

diffraction angle (20) is around 31°. This peak is derived from the (009) plane of the

InGaZnOy,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-OSfilm.

[0090]

On the other hand, when the CAAC-OSfilm 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 20 is around 56°. This peak is derived from the (110) plane

of the InGaZnO, crystal. Here, analysis (¢ scan) is performed under conditions where

the sample is rotated around a normalvector 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 InGaZnO,, 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-OSfilm, a peak is not clearly observed even when ¢ scan is performed with 20

fixed at around 56°.

[0091]

According to the aboveresults, in the CAAC-OSfilm 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 ofthe crystal.

[0092]

Note that the crystal part is formed concurrently with deposition of the

CAAC-OSfilm or is formed through crystallization treatment such as heat treatment.

Asdescribed 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-OSfilm.

Thus, for example, in the case where a shape of the CAAC-OSfilm 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-OSfilm.

[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-OSfilm

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-OSfilm varies depends on regions.

[0094]

Note that when the CAAC-OSfilm with an InGaZnO,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 20 at around 31°. The peak of 2@ at around 36° is derived from the (311)

plane of a ZnGayO, crystal; such a peak indicates that a ZnGa2O, crystal is included in

part of the CAAC-OSfilm including the InGaZnO, crystal. It is preferable that in the

CAAC-OSfilm, a peak of 26 appear at around 31° and a peak of 26 do not appear at

around 36°.

[0095]

The CAAC-OSfilm 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 semiconductorfilm 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 semiconductorfilm, thereby reducing crystallinity. Note that

the impurity contained in the oxide semiconductor film might becomea carrier trap or a

source of carriers.

[0096]

The CAAC-OSfilm 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-OSfilm, 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-OSfilm 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-OSfilm 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. Byincreasing 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 semiconductorfilm may have a stacked-layerstructure ofafirst

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 semiconductorfilm is formed using any of these whichis different from the oxide

for the first oxide semiconductorfilm.

[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 semiconductorfilm

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 semiconductorfilm contains In, Ga, and Zn at an atomic

ratio of 2:1:3. Note that the proportion of each atom in the atomic ratio of the oxide

semiconductorfilm varies within a range of +20 % as anerror.

[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 semiconductorfilm,

whichis farther from the gate electrode (on the back channel side), preferably contains

In and Ga suchthat In < Ga.

[0107]

Further, the oxide semiconductorfilm may havea three-layer structure ofa 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 ofthe first oxide semiconductorfilm,

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 atomicratio 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 semiconductorfilm containing In, Ga, and Zn at an atomic

ratio of 1:3:2 has an amorphousstructure, the second oxide semiconductorfilm is likely

to be a CAAC-OSfilm.

[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,thefirst

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 changein the threshold voltage of the transistor due to a change

over time or photodegradation can be reduced.

[0110]

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 suchthat In > Ga has higher carrier mobility than an oxide containing In and Ga

such that In< Ga. Further, in Ga, the formation energy of an oxygen vacancyis larger

and thus an oxygen vacancy is less likely to occur, than in In; therefore, the oxide

containing In and Ga such that In < Ga has morestable 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 < 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 andless than or equal to 100 nm, more preferably greater than or equal to
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1 nm andless 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 andless

than or equal to 20 nm.

[0114]

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 10'°

atoms/cm*, more preferably less than or equal to 2 x 10'° atoms/cm’. This is because,

whenalkali 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

currentof the transistor.

[0115]

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 10'* atoms/cm’, preferably less than or equal to 1 x 10'* atoms/cm’,

more preferably less than or equal to 5 x 10’7 atoms/cm’,still more preferably less than

or equal to 1 x 10'° atoms/cm’.

[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 muchas 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 10'® atoms/em’,

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 10° pm 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% 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) wasable to be

obtained. Thus, the transistor whose channel region is formed using a highly purified

oxide semiconductorfilm 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,

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

whicha 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

whicha 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 semiconductorlayer 108.

[0121]

Asthe first interlayer insulating film 114, an oxide insulating film is preferably

used so as to improve characteristics of the interface with the oxide semiconductorfilm

used for the semiconductor layer 108. Asthe 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 unevennessofthe 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]

Asthe 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]

Asthe 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 sameordifferent, the use of the same materials is preferred, in

which case manufacturing cost can be reduced.

[0126]

Forthe first alignment film 124 and the second alignmentfilm 164, an organic

material having heat resistance such as an acrylic-based resin, a polyimide-basedresin,

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 alignmentfilm (the first alignmentfilm 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. Theliquid 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 alignmentfilm 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 ofstatic

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 semiconductorfilm.

[0129]

The specific resistivity of the liquid crystal material is higher than or equal to 1

x 10’ Q-cm, preferably higher than or equal to 1 x 10'' Q-cm, further preferably higher

than or equal to 1 x 10'7Q.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

elementis 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 vacancyis inhibited for the semiconductorlayer.

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 ofrefresh

operation can be reduced, whichleadsto 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 modeis 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 (CW

corresponds to white) or R, G, B, and one or more of yellow, cyan, magenta, andthe 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 monochromedisplay.

[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 colorfilter. 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 andthefirst 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 removedor recessedasillustrated in FIG, 2.

[0141]

Asdescribed above, the display device described in this embodiment includes

the transistors formed in the pixel region and the driver circuit region, thefirst interlayer

insulating film formed overthe 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 increasethe reliability of the

display device. Further, the first interlayer insulating film can suppress entry of the

gas released from the secondinterlayer insulating film into the transistorside.

[0142]

This embodiment can be implemented in appropriate combination with any of

the structures described in the other embodiments and examples.

[0143]

(Embodiment2)

In this embodiment, a display device using an organic EL panelis 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 | are denoted by the same reference

numerals, and detailed description thereof is omitted.

[0144]

FIG. 3 and FIG.4illustrate 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 thefirst

substrate 102, the sealant 166, and the second substrate 152.

[0146]

As described above, some orall of the driver circuits which include transistors

can be formed overthe 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 whichis 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 semiconductorlayer 108.

[0149]

In addition, the pixel region 142 includes the following: the first interlayer

insulating film 114 formed using an inorganic insulating material overthe 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 overthe third interlayer insulating film 120 and the partition

126; a light-emitting layer 128 formed over the pixel electrode 122; and an electrode

130 formedoverthe 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 andthe 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

overthe 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 ofthe third interlayer insulating film

120 is formed on an inner side than the gate driver circuit portion 140 whichis 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 unevennessofthe 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 componentasa gas.

[0157]

The above-mentioned gas of hydrogen, moisture, or an organic componentis

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 embodimentof the present invention, the semiconductor layer 108 is

formed using an oxide semiconductor film, and hence the gas from the secondinterlayer

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 innerside 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 170side.

[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 secondtransistor 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 secondtransistor 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 innerside than the gate driver circuit
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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 |

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 overthe pixel electrode 122 so that a

sidewall of the opening is formedasatilted surface with continuous curvature.

[0165]

Asthe 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 asthe 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 formeris referred to as

an organic EL element, and thelatter is referred to as an inorganic EL element. Here,

an organic EL elementis 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 thefirst 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 andlittle 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 whichis a light-emitting material converting triplet excitation

energy to light emission and a host material the triplet excitation energy level (T, 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-injection 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 highreliability.

[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 andthefirst 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]

Asdescribed above, the display device described in this embodiment includes

the transistors formed in the pixel region and the driver circuit region, thefirst interlayer

insulating film formed overthe 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 increasethe reliability of the

display device. Further, the first interlayer insulating film can suppress entry of the

gas released from the secondinterlayer insulating film into the transistorside.

[0175]

This embodiment can be implemented in appropriate combination with any of

the structures described in the other embodiments and examples.

[0176]

(Embodiment3)

In this embodiment, an image sensor that can be used in combination with any

of the display devices described in the above embodimentsis described.

[0177]

An example of a display device with an image sensoris 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 ofthe 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 anda liquid crystal

element 4034. A gate electrode ofthefirst transistor 4030is 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

Embodiment1.

[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 whichis a driver circuit, a second

transistor 4060 anda third transistor 4062 are provided overthe 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 samestep 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 befabricated 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]

This embodiment can be implemented in appropriate combination with any of

the structures described in the other embodiments and examples.

[0191]

(Embodiment4)

In this embodiment, an example of a tablet terminal using a display device of

one embodimentof 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

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 863 1a and the display portion 863 1b.

[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 usedas a display screen.

[0195]

Like the display portion 863 1a, 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

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 includedin the tablet terminal.

[0198]

Note that FIG. 6A shows an example in which the areas of the display portion

863 1a and the display portion 8631b are the same; however, this example does not limit

the present invention. The display portion 8631a and the display portion 8631b 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

863 1b 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 ofdata (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 downsizingorthelike.

[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 SW3in FIG. 6C correspond to the charge and discharge control circuit

8634 illustrated in FIG. 6B.

[0204]

In the case where poweris 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 andthe 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 SW2is 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]

(Embodiment5)

In this embodiment, examples of an electronic device including any of the
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display devices described in the above embodimentsor 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 whichis 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 H2O gas) which seems to be due to water, a gas of an ion having a

mass-to-charge ratio of 28 (a C2H, 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-chargeratio (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 wasin the

range from 55 °C to 270 °C, the intensity of an ion having a mass-to-charge ratio of 18

which seemsto 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 andless 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 andless 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 semiconductorfilm,

electrical characteristics of the transistor might deteriorate.

[0219]

The abovealso 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 mightfinally destroy the film that does not

transmit a released gas of water, hydrocarbon,or the like and cause a shape defect ofthe

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. Ina sample of a
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comparison example, a 1.5-ym-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 coverthe acrylic resin.

[0224]

FIG. 10 showsa 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

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

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

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

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 1 V or 10 V and the gate voltage (Vg)

was swept from —20 V to 15 V.

[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 11B

shows the Vg-Id characteristics of the transistors of the sample of the comparison

example. Note that the field-effect mobility shown in FIG. 11A was obtained at a drain

voltage (Vd) of 10 V. The field-effect mobility is not shown in FIG. 11B becauseit

wasdifficult to calculate.

[0228]

FIG. 11A demonstrates that the transistors of the sample of this example

exhibited excellent switching characteristics. FIG 11B 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 semiconductorfilm, and an electric field from the gate electrode prevented the

transistors from being turnedoff.

[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 whichthe 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: secondtransistor, 104: gate electrode, 105:
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third transistor, 106: gate insulating film, 107: capacitor, 108: semiconductorlayer, 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 alignmentfilm, 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 alignmentfilm,

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

whichare 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 overthe first transistor;

a secondinsulating film overthe 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 alignmentfilm overthe 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 secondinsulating film over the first insulating film; and

the first alignment film over the secondinsulating 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 the first alignmentfilm is entirely in contact with the secondinsulating

film in the drivercircuit portion.

2. The display device according to claim | further comprising:

a second alignmentfilm overthe liquid crystal layer;

a second electrode over the second alignmentfilm;

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 accordingto 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 oxidefilm.

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-basedresin.

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

semiconductorlayer.

7. The display device according to claim 6,

wherein the oxide semiconductorlayer comprises any of indium andzinc.

8. The display device accordingto claim 6,

wherein the oxide semiconductorlayer hasa first oxide semiconductorfilm and

a second oxide semiconductorfilm.

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 overthe first transistor;

a secondinsulating film overthe 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 overthe first electrode;

a light-emitting layer over thefirst 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 secondinsulating 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 oxidefilm.

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-basedresin.

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

semiconductorlayer.

15. The display device according to claim 14,

wherein the oxide semiconductorlayer comprises any of indium andzinc.

16. The display device according to claim 14,

wherein the oxide semiconductorlayer hasa first oxide semiconductorfilm and

a second oxide semiconductorfilm.

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 innerside than the driver circuit region.
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FIG. 10
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof 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 internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling 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
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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