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Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK
 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas - Austin Division_onthe following

[Ci Trademarks or§[¥jPatents. ( ([] thepatent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
1:19-CV-874-ADA| 09/09/2019 Western District of Texas - Austin Division
PLAINTIFF DEFENDANT

NEODRONLTD., MICROSOFT CORPORATION,

In the above—entitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED INCLUDED BY

(] Amendment CO] Answer Ct Cross Bill (1 Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
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In the above—entitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK

Jeannette J. Clack 
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Mail Stop 8 REPORT ON THE
Director of the U.S, Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Western District of Texas on the following

[Trademarks or G4 Patents. ( £0 the patentaction involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S, DISTRICT COURT
6:19-cv-399 6/28/2019 Western District of Texas _.

PLAINTIFF so DEFENDANT

NEODRONLTD., MICROSOFT CORPORATION,

4 8,502,547 _ NeodronLtd.

5 10,088,960 40/2/2018 Neodron Ltd

PATENT OR DATE OF PATENT
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

OC] Amendment [ Answer CO Cross Bill [1 Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK.
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In the above—entitled case, the following decision has been rendered or judgementissued:
DECISION/JUDGEMENT

 
  
 

CLERK

Jeannete J, C
(BY) DEPUTY CLERK DATE

lack LO aw . 4{ilia
Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon terminationof action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

cco [Reso
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Case No: 6:19cv398 Filed: 08/29/19
Doc. #23

AO 120 (Rev. 08/10

Mail Stop 8 REPORT ON THE
Director of the U.S, Patent and Trademark Office - FILING OR DETERMINATION OF ANTO:

P.O. Box 1450 ACTION REGARDINGA PATENT OR
Alexandria, VA 22313-1450 TRADEMARK 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the followinges_eETN

O)Trademarks or [f Patents. ¢ [J the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:19-cv-00398-ADA 8/29/2019 . Western District of Texas

PLAINTIFF DEFENDANT

NEODRONLTD., LENOVO GROUP LTD.; LENOVO (UNITED STATES)
INC.; and MOTOROLA MOBILITY LLC,

_ -“ HATENT OK " DATE OFPATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,102,286 4/24/2012 Neodron Ltd.

2 8,451,237 5/28/2013 Neodron Ltd.

3 8,502,547 8/6/2013 Neodron Ltd. ,

BO
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY .

om Amendment C1 Answer CO CrossBill (C1 Other Pleading
PATENT OR DATE OF PATENT ,

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,946,574 2/3/2015 NeodronLtd.

2 9086,770 . 7/21/2015 Neodron Ltd. .

3 10,088,960 10/2/2018 Neodron Ltd. ato

4 7,821,502 10/26/2010 NeodronLtd. :

BoD
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUUDGEMENT

  

   
   
 

 

  
 

 

  

 

 
  
  
 
 (BY) DEPUTY CLERKCLERK

Jeanmnete J: Clack LITA AL
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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Mail Step 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 , TRADEMARK
 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Western District of Texas _ on the following
[1 Trademarksor §[¥f Patents. ( [1] the patentaction involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
1:19-cv-00819-ADA 8/28/2019 | Western District of Texas

PLAINTIFF , DEFENDANT

NEODRON LTD., DELL TECHNOLOGIES, INC.

|
pO

 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

ff Amendment CL) Answer C) Cross Bill C1 Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,946,574 2/3/2015 NeodronLtd.

2 10,088,960 10/2/2018 Neodron Ltd. 
In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

 
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

PETITIONERS
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Case No: 6:19cv397 Filed: 08/27/19
Doc. #27

AO 120 (Rev. 08/16

 
  

TO: Mail Stop 8 REPORT ON THE
. Director of the U.S. Patent and Trademark Office FILING OR DETERMINATIONOF AN

_ P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court : Western District of Texas on the following

Cl Trademarksor [4 Patents. ( (2 the patent action involves 35 U.S.C. § 292.):

DOCKET NO, DATE FILED U.S. DISTRICT COURT
6:19-cv-00397-ADA 8/27/2019 Western District of Texas

PLAINTIFF DEFENDANT

NEODRONLTD., HP ING.,

- DATE OF PATENT ~PAIENTOUR- . .
OR TRADEMARK HOLDER OF PATENT OR TRADEMARK.

1 8,102,286 1/24/2012 Neodron Ltd. :

2 8,847,898 9/30/2014 Neodron Ltd.

   
 
 
 
 
  

 

 
  

  

    
 

 
 
 

3 8,451,237 5/28/2013 Neodron Ltd

4 8,502,547 8/6/2013 Neodron Ltd

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

INCLUDED BY

 
 

    

  
 
 

DATE INCLUDED

[¥ Amendment [] Answer 1 Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT
ae

1 8,946,574 = 2/3/2015 NeodronLtd.

2 9,086,770 7/21/2015 NeodronLtd. :

40/2/2018 NeodronLtd. .

10/26/2010 NeodronLtd.

 
  

  
3 10,088,960

4 7,821,502 
 
 

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

 
   CLERE (BY) DEPUTY CLERK

Jeannete J. Clack l. IQ1A
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination ofaction, mail this copy to Director
Copy 2—Uponfilitig document addingpatent(s), mail this copy to Director Copy 4—Casefile copy

PETITIONERS
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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.

 
13/312,405 02/03/2015 8946574 080900.1371 6025

12323 7590 01/14/2015

Baker Botts L.L.P.

2001 Ross Avenue, 6th Floor
Dallas, TX 75201

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 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustmenton 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):

David Brent Guard, Hampshire, UNITED KINGDOM;
Esat Yilmaz, Santa Cruz, CA;
Tsung-Ching Wu, Saratoga, CA;

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.

PETITIONERSIR103 (Rev. 10/09
(Rey. 10/09) Exhibit 1003, Page 6
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PARTB - FEE(S) TRANSMITTAL

Complete andsend 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
tt
INSTRUCTIONS: This form should beused 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 ordirected otherwise in Block 1, by {a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"formaintenance fee notifications.

era certificate of mailing can only beeused for domestic mailings of the‘ee(s) Transmittal. This certificate cannotbeused for any other accompanyin

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

Certificate of Mailing or Transmission

12323 7590 H212014 I hereby certify that this Feels Transmittal is being deposited with the UnitedBaker Botts L.L.P. States stall service with su ficientpostage for first class mail in an envelope: , addressed to the Mail Sto U. E address above, or being facsimile
2001 Ross Avenue, 6th Floor transmitted to the USPTO (571) 273-2885,on the date indicated below.
Dallas, TX 75201  

  
  

 

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

13/312,405 12/06/2011 David Brent Guard 080900.1371 6025
TITLE OF INVENTION: TWO-LAYER SENSOR STACK

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

$960 $0 $0nonprovisional UNDISCOUNTED $960 02/23/2015

ART UNIT CLASS-SUBCLASS

SAEED, AHMED M 2833 200-181000

    2. For printing on the patent front page,list
(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively,
(2) The nameofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. Ifnonameis 3
listed, no namewill be printed.

1. Changeof correspondence address or indication of "Fee Address" (37
CER 1.363).

(} Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122)attached.

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

3 ASSIGNEE NAME AND RESIDENCE DATATO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed fos
recordation as set forth in 37 CFR 3.11. Completion ofthis form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

 

   
 
   

   

, Baker Botts LLP 

 

Atmel Corporation San Jose, CA
Please check the appropriate assignee category or categories (will not be printed on the patent) : Pi individual 2 Corporation or other private group entity [J] Government
4a. The following fee(s) are submitted: 4b, Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

A Issue Fee [I A check is enclosed.
() Publication Fee (No small entity discount permitted) Ld Paymentbycredit card, Form PTO-2038is attached.
[-} Advance Order- # of Copies Ky The director is hereby authorized to charge the required fee(s), any deficiency, or credits anyoverpayment, to Deposit Account Number_99 9294 (enclose an extra copy ofthis form).

5. Changein Entity Status (fromstatus indicated above)
Lj Applicantcertifying micro entity status. See 37 CFR 1.29 NOTE: Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 158), issuefee payment in the micro entity amountwill not be acceptedatthe risk of application abandonment.
O 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 takento be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification ofloss of entitlement to small or micro
emily status, as applicable.

sebrdtineinewithBLCER1.3VanidA.33. See 37 CER 1.4 forsignature requirements and certifications.

 
   
 

  

J Applicant changing to regular undiscoused status,-4

 NOTE:This form must be signed in a

  Authorized Signature
  

 
 Typed or printed name (Ahad P _ Terrell Registration No. 52,279
a

Page 2 of 3

PTOL-85 Part B (10-13) Approvedforuse through 10/31/2013. OMB0651-0033 US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
PETITIONERS
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ATTORNEY DOCKET NO. PATENT APPLICATION
080900.1371 13/312,405

1

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re Application of: David Brent Guard,etal.

Serial No.: 13/312,405

Filed: December6, 2011

Group No:: 2833

Examiner: Ahmed M. Saeed

Notice of Allowance Mailed: November 21, 2014

Confirmation No.: 6025

Title: Two-Layer Sensor Stack

Mail Stop Issue Fee
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

DearSir:

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Applicants appreciate the Examiner's allowance of Claims 1, 4-10 and 13-19. Pursuant to

37 C.F.R. § 1.104, Applicants respectfully issue a statement commenting on the Examiner's

reasons for allowance. Applicants respectfully disagree with the Examiner's reasons for

allowance to the extent that they are inconsistent with applicable case law, statutes, and

regulations. Furthermore, Applicants do not admit to any characterization or limitation of the

claims or to any characterization of a reference by the Examiner, particularly any that are

inconsistent with the language of the claims considered in their entirety and including all of their

constituent limitations.

  cao /

oad D. Tertellegistration No. 52,279

 Date: | a i eft4
CUSTOMER NO 12323

Active 17526125. |

PETITIONERS

Exhibit 1003, Page 8



PETITIONERS
Exhibit 1003, Page 9

Electronic Patent Application Fee Transmittal

Filing Date: 06-Dec-2011

Title of Invention: TWO-LAYER SENSOR STACK

a

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S$)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

PETITIONERS

Exhibit 1003, Page 9
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Sub-Total in

Description Fee Code Quantity USD(S)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 

PETITIONERS

Exhibit 1003, Page 10
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Electronic AcknowledgementReceipt

ee

iim

Title of Invention: TWO-LAYER SENSOR STACK

eC

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 020384

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processingigesNERS

Exhibit 1003, Page 11
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document gs File Size(Bytes)/ Multi Pages

Issue Fee Payment (PTO-85B) 080900137 lissuefee.PDF a020ff9d 199 1d8fd640cd7532d993b7377:

Post Allowance Communication-

Incoming 27212562fa249fd 70d 538e97d973881 f6fd 7|
3ad1

Fee Worksheet (SB06) fee-info.pdf
1e8a56f6e2b0643a67d83bc29589281 d64e

5bd3d

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.

 
PETITIONERS

Exhibit 1003, Page 12
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL
P.O.BOX 1450 U.S. POSTAGE PAID

; POSTEDIGITAL
ALEXANDRIA VA 22313-1451 NNNNN

Baker Botts L.L.P.

2001 Ross Avenue, 6th Floor
Dallas, TX 75201

Courtesy Reminderfor
Application Serial No: 13/312,405

Attorney Docket No: 080900.1371
Customer Number: 12323

Date of Electronic Notification: 11/21/2014
 

This is a courtesy reminder that new correspondenceis available for this
application. If you have not done so already, please review the
correspondence.Theofficial date of notification of the outgoing
correspondencewill be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence wassentto the following
email address(es) associated with your customer number:

ptomail1 @bakerbotts.com
ptomail2@bakerbotts.com

To view your correspondenceonline or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.
If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.

PETITIONERS

Exhibit 1003, Page 13
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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

 

 
   

12323 7590 11/21/2014

Baker Botts L.L.P. SAEED, AHMED M

2001 Ross Avenue, 6th Floor
Dallas, TX 75201

2833

DATE MAILED: 11/21/2014

13/312,405 12/06/2011 David Brent Guard 080900.1371 6025

TITLE OF INVENTION: TWO-LAYER SENSOR STACK

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 02/23/2015

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.

Page | of 3 PETITIONERS
PTOL-85 (Rev. 02/11) Exhibit 1003, Page 14
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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
12323 7590 11/21/2014 I hereby certify that this Fee(s) Transmittal is being deposited with the United

Baker Botts L.L.P. States Fostal Service with sutficient postage for first class mailin an envelopeaddressed to the Mail Stop ISSUE FEE address above, or being facsimile
2001 Ross Avenue, 6th Floor transmitted to the USPTO (571) 273-2885, on the date indicated below.
Dallas, TX 75201 (Depositor's name)

(Signature)

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

13/312,405 12/06/2011 David Brent Guard 080900.1371 6025

TITLE OF INVENTION: TWO-LAYER SENSOR STACK

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 02/23/2015

 

EXAMINER ART UNIT CLASS-SUBCLASS

SAEED, AHMED M 2833 200-181000

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

LI Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

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)

2. For printing on the patent front page,list  
(1) The namesofup to 3 registered patent attorneys
or agents OR,alternatively,  
(2) The nameofa single firm (having as a member a 2
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If nonameis 43
listed, no namewill be printed.

   
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.
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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.

 
 
   

13/312,405 12/06/2011 David Brent Guard 080900.1371 6025

12323 7590 112172014

Baker Botts L.L.P. SAEED, AHMED M 
2001 Ross Avenue, 6th Floor
Dallas, TX 75201

2833

DATE MAILED:11/21/2014

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.
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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 violation of law PCPRs
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Application No. Applicant(s)
13/312,405 GUARD ETAL.

. aye i i AIA (First Inventor to
Notice of Allowability EanCED Bea3|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 RCEfiled 9/5/14.

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 1,4-10 and 13-19. As a result of the allowed claim(s), you may beeligible 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. 1] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).

Certified copies:

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

1. [] 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. X] 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 20141113

PETITIONERS
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Application/Control Number: 13/312,405 Page 2

Art Unit: 2833

The present application is being examined underthe pre-AlAfirst to invent

provisions.

Continued Examination Under 37 CFR 1.114

A requestfor 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 beentimely paid, the finality of the previous Office action

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submissionfiled on

9/5/2014 has been entered.

Allowable Subject Matter

Claims 1, 4-10, 13-18 and 19 allowed.

Regarding claims 1, 10 and 19,the priorart fails to teach or show,aloneorin

combination, the claimed switch device comprising a display separated from the second

surface of the substrate by a second OCA and a second cover sheet suchthat at least a

portion of the second cover sheetis positioned between the second surface of the

substrate and the display.

Conclusion

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to AHMED SAEED whosetelephone numberis (571)270-

7976. The examiner can normally be reached on M-F (8:30-5:30pm).

PETITIONERS
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Application/Control Number: 13/312,405 Page 3

Art Unit: 2833

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

supervisor, Renee Luebke can be reached on 571-272-2009.

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 automatedinformation

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

/AHMED SAEED/

Examiner, Art Unit 2833

/renee luebke/

Renee Luebke

Supervisory Patent Examiner
AU 2833

PETITIONERS
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‘Receipt date: 09/05/2014 13312405-GAU: 2- : 2833

Doc code: PTO/SB/08a (07-09)c IDS . : : . Approved for use through 07/31/2012. OMB 0651-0031Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. APARTMENT OF COMMERCEUnder 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.
  
 
 
 
 

Application Number 13312405
Filing Date 2011-12-06

INFORMATION DISCLOSURE First Named Inventor | David B. Guard
STATEMENT BY APPLICANT Ait Unioe nit | 2833
( Not for submission under 37 CFR 1.99) Examiner Name [Ahmed M. Saeed 

Attorney Docket Number {oso900.1371

 
 

 

 

 

 

  
 

 

    
 

 
 
 

U.S.PATENTS

|. - |: . . . Pages,Columns,Lines whereExaminer Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or RelevantInitial No Code! of cited Document :Figures Appear

| . _ . |
4 7864503 2011-01-14 Yu-Huel Chang| |
2 8217902 2012-07-10 Ching-Yang Chang

3 8355006 2013-01-15 PARK ET AL.
aL + a" 4— 1

4 8456444 2013-06-04 Ishizaki et al.
+- —|

5 8797285 i Guardet al.
_t 4

6 8723824 2014-05-13 Scott A. Myers

1. aL 1
If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS |

. : . er : Pages,Columns,Lines whereExaminer Cite Publication Number Kind|Publication Name of Patentee or Applicant Relevant Passagesor RelevantInitial No Code'| Date of cited Document .Figures Appear
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Receipt date: 09/05/2014

 
 

 

 

 

 

13312405 - GAU: 2833

: | Application Number - 13312405
Filing Date 2011-12-06

INFORMATION DISCLOSURE|First Named Inventor [David B. Guard |
STATEMENT BY APPLICANT Art Uni :~ nit | 2833
( Not for submission under 37 CFR 1.99) - Examiner Name | Ahmed M. Saeed

Attorney Docket Number |, 080900. 13711
 
 

 

1 20080309635 2008-12-18 Mitsumi Matsuo

 
 | .

|tf you wish to add additional U.S. Published Application citationi
FOREIGN PATENT DOCUMENTS

nformation please click the Add button.

Nameof Patentee or
Pages,Columns,Lines

  
 
 
 

 

 
 

 

 

 

 

    

Examiner| Cite|Foreign Document Country KindjPubiication . : where Relevantwae te : Applicant of cited 5Initial No|Numbers Code?! Code4 Date Passages or RelevantDocument :
Figures Appear

1 [|

if you wish to add additional Foreign Patent Documentcitation information please click the Add button
NON-PATENT LITERATURE DOCUMENTS

. : Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner, Cite . . To : "vet (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), Ts
Initials No : : :publisher, city and/or country where published.

4 Guard et al., USSN 13/312,405 Notice of Allowance dated March 27, 2014 (Atty Docket 080900. 1208). L]

7 '
2 Guard et al., USSN 13/312,405 Issue Notification dated July 16, 2014 (Atty Docket 080900. 1208). [

|

3 Guard et al., USSN 13/331,022 Final Office Action dated April 15, 2014 (Atty Docket 080900.1370). [|
“Ty

4 Guard et al., USSN 13/331,022 Request for Continued Examination dated July 15, 2014 (Atty Docket 080900.1370). [|
4 4

5 Guard et al., USSN 13/347,859 Appeal Brief dated March 28, 2014 (Atty Docket 080900.1424). |
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Receipt date: 09/05/2014 13312405 - GAU: 2833

 
 

 

 

 

Application Number ; | 13312405
| Filing Date | 2011-12-06

INFORMATION DISCLOSURE [First Named Inventor | David B. Guard |
STATEMENTBY APPLICANT Ait Uni | ~oo, nit 2833
( Not for submission under 37 CFR 1.99) -Examiner Name | Ahmed M. Saeed 

Attorney Docket Number | 080900.1371

 

 
 
 

r

6 Guard et al., USSN 13/347,859 Examiner's Answerdated July 17, 2014 (Atty Docket 080900. 1424). [|

7 Guard et al., USSN 13/413,306 Final Office Action dated April 11, 2014 (Atty Docket 080900.1425).L|

4

8 Guard et al., USSN 13/413,306 Request for Continued Examination dated July 11, 2014 (Atty Docket 080900.1425). LI
   
 If you wish to add additional non-patentliterature documentcitation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature jAnmed Saeed/ ‘| Date Considered 41/13/2014
“EXAMINER: Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. ? Enteroffice that issued the document, by the two-letter code (WIPO
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check markherei
English languagetranslation is attached.
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Page 1 of 1

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.6025

SERIAL NUMBER FILINGor. 371(c) GROUP ARTUNIT ATTORNEY DOCKET
13/312,405 12/06/2011 080900.1371

RULE

APPLICANTS

INVENTORS

David Brent Guard, Hampshire, UNITED KINGDOM;
Esat Yilmaz, Santa Cruz, CA;
Tsung-Ching Wu, Saratoga, CA;

RK CONTINUING DATA ERKKEKEEKERERERERERERERERER

This application is a CON of 13/089,061 04/18/2011 PAT 8797285

RK FOREIGN APPLICATIONS KEEKEKREKERERERERERERERERER

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
12/16/2011

Foreign Priority claimed ves t4No STATE OR SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met O Yes Wino C) Met after COUNTRY DRAWINGS CLAIMS CLAIMSAllowance
Verified and /AHMED M SAEED/

Acknowledged Examiner's Signature Initials U NITED 9 20 3
KINGDOM

 

ADDRESS

Baker Botts L.L.P.

2001 Ross Avenue,6th Floor
Dallas, TX 75201
UNITED STATES

Two-Layer Sensor Stack

FILING FEE |FEES: Authority has been given in Paper
RECEIVED |No._ sto. Charge/credit DEPOSIT ACCOUNT

for following:  
 

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification| , 5445 GUARDET AL.

AHMED SAEED 2839

cPc

 
GO6F

GO6F 04103 oo 2013-01-01
GO6F 04112 2013-01-01

  
Version

 
/AHMED SAEED/

 
Examiner.Art Unit 2833 11/13/2014 Total Claims Allowed:

15

(Assistant Examiner) (Date)
/renee luebke/

SPE - AU 2833 WAN7/N4 O.G. Print Claim(s) O.G. Print Figure

(Primary Examiner) (Date) 1 1
U.S. Patent and TrademarkOffice Part of Paper No. 20141113
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Application/Control No.

Issue Classification|53545405

AHMED SAEED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS Cc

CROSS REFERENCE(S)

Applicant(s)/Patent Under Reexamination

GUARD ETAL.

INTERNATIONAL CLASSIFICATION

== m o NON-CLAIMED

vwwoop~||]

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

/AHMED SAEED/
Examiner. Art Unit 2833

(Assistant Examiner)
/renee luebke/

SPE- AU 2833

(Primary Examiner)

U.S. Patent and TrademarkOffice

 

 
41/13/2014 Total Claims Allowed:

15

(Date)

WAN7/N4 O.G. Print Claim(s) O.G. Print Figure

(Date) 1 1
Part of Paper No. 20141113

PETITIONERS

Exhibit 1003, Page 26



PETITIONERS
Exhibit 1003, Page 27

Issue Classification
Application/Control No.

13312405

Examiner

AHMED SAEED

O Claims renumbered in the sameorderas presented by applicant

Applicant(s)/Patent Under Reexamination

GUARD ETAL.

Art Unit

2833

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

/AHMED SAEED/
Examiner. Art Unit 2833

(Assistant Examiner)
/renee luebke/

SPE- AU 2833

(Primary Examiner)

U.S. Patent and TrademarkOffice

  

 

     

41/13/2014 Total Claims Allowed:
15

(Date)

WAN7/N4 O.G. Print Claim(s) O.G. Print Figure

(Date) 1 1
Part of Paper No. 20141113
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 13312405 GUARD ETAL.

Hi ll | ll “ Art UnitAHMED SAEED 0893

CPC- SEARCHED

HO1H13/702-HOTHTSTOSORHOTSesH01H2239/006 ae

CPC COMBINATION SETS - SEARCHED

                     

US CLASSIFICATION SEARCHED

SEARCH NOTES

Search Notes|~=6Date—
Inventor name search

consult with Renee Luebke

EASTtext search with subclasses (200/512, 345/173, 428, 361)

INTERFERENCE SEARCH

CPC Symbol

ararsearch

 
U.S. Patent and Trademark Office Part ABadd ONERS4H1 113
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EASTSearch History

EAST Search History

EAST Search History (Prior Art)

‘Search Query {Plurals {Time  
 

 
 

 
 
 

 
 
 

 
 
 

 
  

 

Seanceceed haed haEEERenefaceted haatbeaten

"13312405"

Teaacaeeeeeenend heed haEEEEEEEEEdecenthaventfacetneat beeen

4((HO1H13/702 OR HO1H2239/006).CPC.|
)

aavnsenenenes havnean enna ennabasa eaeaenaeaee pa enea ps eaenpseaeas ps yaeaspseaeas gs yaeasasyaeasaseaeaspspaeasaseseasaseaeas! PvsvasssvaeaessyaeasssyaeasRaasasssyaeaeaspaeaeasaaenbasavasassaeaeassaead dessvaeasaseaeasseaesasaa

Yatmel corporation.as.

peeweeearned hee eeseeneeee ed hacesene eeeneeeeneeeeneeeeneeneentreeener! heenenerrere! haan! haseeet bee!

jatmel corporation.as. and adhes$3 (layer!
yor sheet) \

first (surface or face) same substrate
yand electrode and adhes$3

TV eoacaneeeeenend heneed haEEEEEEbecometeeneatatand Raveena fieeeeeen beeen

‘ifirst (surface or face) near substrate and |
electrode and adhes$3 and second
i(surface or face)

‘first (surface or face) near substrate and ‘|US-PGPUB;:
‘electrode and adhes$3 and second HUSPAT;
‘(surface or face) near substrate {USOCR;

IFPRS,

 

‘first (surface or face) near substrate and |
electrode and second adhes$3 and
second (surface or face) near substrate ;

 

‘(display or panel) near substrate with  {US-PGPUB;:
dielectric layer HUSPAT;
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i(display or panel) near substrate with
dielectric layer and electrode
  

sereeeet GanebienntBenenneee GannneeGane!hie

‘i(optical or clear or trasparent) adhesive |
layer and (display or screen) and
‘substrate and (cover or case)

 
  
 

 ‘(optical or clear or trasparent) adhesive \
layer and (display or screen) and
‘substrate and (cover or case) and
‘dielectric (layer or sheet)

1345/174.ccls.

aavnsen en enes havneen en eaeannd basa eaeaenaeaeeeea enya ps payne ps eases ps yaeaspseaeaeysyaeasgsyaeasaspseaspspseasaseseaasuseas] Pyasasasvovssesvavasasaaeas Raavasssvaeasassaeasasaaen basavasassaeaeasasead besseasasaaeasassseaesasas

345/173.ccls.

 

1345/173.ccls. and (micromillimeter or
4m)

‘first (surface or face) near substrate and |
electrode and adhes$3 and second
(surface or face) near substrate and
‘micromillimeter

‘itirst (surface or face) near substrate and ‘}US-PGPUB;:
electrode and adhes$3 and second HUSPAT;
(surface or face) near substrate and USOCR;   

{Radnnd Bannnnn!Aasdeesnesfsafsssssssssssssssssd Gass
{ptrennennennnng pennennnnnnnnnannsjnannnmnnnnmnnmmnmmnmmnnmnnmnnmrrrrrrPAPUAPATILWA 3 ae f :
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"S48 412—12009/0153507 1US-PGPUB; /ADJ JON 2013/07/08:
: HUSPAT; i 11:57 i

¥USOCR;
HFPRS;
EPO; JPO; }
DERWENT;
 

 

  
 
 
   

   
   

  
 

 
 

 
 

Savant hacerd RaEEEEEEEEEEEEEEEEEEEEEE fied Bient beEEE

1345/173.ccls. and (micromillimeter or m)
yand sinusoidal  

.$$$$$$$

aavnsan en enes havaeen sn eneanad basa eaeaena unease ss enya papaya ps yaean ps yaeaspsuaeasysyaeasgsyaeasaseaeaspspaeasaseseaasyseas! Peavasasvagestspavasasvasas Rvavasssyaeasaseaeasasaaen basavasassaeaeassaead desseasasaaeaeasaseaesaasaas

"20110310033"

4(°7920129" | "20120242588"|
"8040326" | "20020167619"|
"20060097991"|"7663607" | "8031174" !
4] "8049732" | "20100302201" |
"20090315854"|"20110310037"|
120100045632"|"20120242592"|
"20120243151"|"8179381" |
"20130076612"|"8031094"|

"20120243719"|

 

3 3 SHShowed heed heeGee!

4("20090315854" | "20120242588"|
"20120242592"|"20120243151" |
"20120243719"|"7875814" | "8040326"

"8179381").PN.

   
 

 
  

 
 

1345/173.ccls. and conductive mesh and |
4S43 (percent or 5%) \

1345/173.ccls. and conductive mesh and |
(S43 percent or 5%) \

Sanneesseseen hace eseeneeeneed heenenereeneeeee eneneeneeeeneeenenaennaneateretreerenee! heeneenrenee! hase! haseeee bee!

~ PETITIONERS
Exhibit 1003, Page 31

file:///C\/Users/asaeed/Documents/e-Red%20Folder/13312405/EASTSearchHistory.13312405_AccessibleVersion.htm[11/13/2014 6:09:47 PM]



PETITIONERS
Exhibit 1003, Page 32

EASTSearch History

 

 
  
 

 
  

   
  
 

  

 
 

020167619"|
| "7663607" | "8031174" |

$$$Hl$$$

| "20110310037"|
| "20120242592"|
| "8179381" |
| "8031094" |
| "20120243719"|

("7920129" | "20120242588"|
"8040326" | "20
"20060097991"

"8049732" | "20100302201" |
"20090315854"
"20100045632"
"20120243151"
120130076612"
120110310033"

wane an en ened bavnean en en enna ed hacen eaeaepaeaee spa eaen pay tens ys eaeas ps uaeasuseaeasasuasasasessseusuaessasuseassseseasaseaeasd Navaessyaesesseaeasaseseasd boasaaseaeaeasyaeaeaseaens devseasaseaeasas esasGsavassseaeaeaseaeaeaseaeasd

ween eeeeeee eet Giveneeeeenebineseeneeeeenennaeeeenennaeneeeneenneatereneener Beeneneretree Gensererent beeen!hen

4"7920129" .pn.

Sweet haceeed haeEEEEEESEEEEEEEEEEfed faentbE

 

 

|
4#"6970160" | "70

|
'7663607").PN.Sanneeneeeend haceneneteenhaceneneneteneteneeeeeneneentieneneeneensdoen

4(°7920129" | "8040326" |
"20120242588"
120080170819"
"6555762" | "20
"20120013544"
"20060169485"

"6889433" | "20100038778"|
"20060220245"
"5972482" | "63
1°7772118" | "20
"20120127079"
‘| "8049732" | "20090315854" |

4("20030231168"
"20060084852"
"20060097991"
"20080088595"

"63

"75

‘| "8031094" | "7875814" |

| "20060026521" |
| "20060092142"|
| "20060197753"|
| "5483261" | "5488204" |

‘|| "5825352" | "5835079" | "5869791" |
"5880411" | "5942733" | "6188391"

23846" | "6690387"
15894" | "7184064"
11702" | "7532205"

|
|

!
OR("7920129") .URPN.

  
 
 
 

 
 

 
 
 
 
 

 
 

"20060281297" |
"20090217518" |

060115983"|
"20120113014" |
"4967314" | "6009620"|

"20080105456" |
37037" | "6534723" |
080186288"

"7663607"

"20020045394" |
"5117069"

"20090237365" |
"20110210935" |
"8179381"

"20120243151" |
"6211487"

"20070026196" |
"4383363"

  

\(US-PGPUB; {ADS

"8031174" |

"6584682"|

: "5638598"|
|| "6570102" | "20070178279"| |
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"7874066" | "20050083307"|
"20050196710"|"20070281387"|
4"20080192001"|"20090242283"|
#"20120139864"|"8343790"|
"20020171065"|"20040214422"|
4"20080289859"|"6326694"|
"20090085152"Reneeed ReeREEEEEEEEETEEEEEEEEEEfdBientbE

 
 4"20110215914"

4"20110193819"

4("7920129" | "8040326"|
"20120242588"|
"20090273573"|

 
 

  
  
   

  
  
  
  
 

"20100156845" "7663607" | "8031174" |
i] "8049732" | "20090315854"| y
4"20110141052"|"20080158178"|
#"8179381" | "20100123677"|
"20120242592"|"20120243151" | y'
4"8031094" | "7875814" | "20120243719" |

"20060158433" | "20110273396").PN

second cover same (OCA or optical$2
clear adhes$3) and substrate

 
  
 

 
 
 
 
 

 
 
   
 
 

acneheedEEEbeeen hacen facetbee

‘cover same (OCA or optical$2 clear 1US- PGPUB;:
yadhes$3) and substrate HUSPAT;

 
 

acneeeehenhaEEEEEEEEEEEEbeeen Laveen fuelbeeen

"13347859"

Bhansavaseseneneasdbineessneneeeeaeaeneneaeaeaseaeaspayaeaspseaeaspayaeasysyaeaspsyaeasaseaeasaseseassseaeasaseatbessvaessasyaeaesseaeasases bassvaeaeaseseaeaseaeaeasd Gassseaeasaseseaeans bassesSResnvasan savas havacensneaeae nnd Casa snes ea enya paeaen spa ea as paeas as paeaeas papas as yaeasasyayasasyaeasaspavasaspaeasassseaea Pyasasgavaesseaeaeasaseaeas baassssaeasassaeasasaaeaes Savaeaseseeseseaes

"20110310033"

1345/ 174.ccls. and second cover

1345/174.ccls. and s(econd or upper or
lower) cover

~ PETITIONERS
Exhibit 1003, Page 33

file:///C\/Users/asaeed/Documents/e-Red%20Folder/13312405/EASTSearchHistory.13312405_AccessibleVersion.htm[11/13/2014 6:09:47 PM]



PETITIONERS
Exhibit 1003, Page 34

EASTSearch History

 
 

 
 

 
 

 
 

 
 
 

  

  
  
  

  
 

DERWENT;
IBM_TDBaavnsenenenes havneen sn eaen and Ua csneaeaenaenee na eaeae es yaya ps yaeas ps yaeaspsuaeasysyaeasysyaeasasyseasaspssaaseseasasyaeasl PeseasasvavestspavasasvaeasRaasasssyaeaesseaeasasaaen Gasaeaesssaeaeasaaead bessvasassaeasasaseasasaaaas

1345/174.ccls. and (second or upper or
lower) cover

Sanneesseseee hace eeeeeeeened heeene e eee eneeeeen eneeeneneeneeeennaeeeeneeneretreenetted! heeneeesreeeeener! hase! haseeee bee!

4(""20130063393" | "20090073085"|
#"20130033452" | "20100136265"|
420110001720" | "20110151201").PN.

 

"428" clas. and second (OCA or
doptical$2 clear adhes$2)
 

Teaacaeeeeeenend hened haEEEEEEbeeeneeeneaten Laveen fieeeebeeen

"428" clas. and (OCA or optical$2 clear
yadhes$2)
 

4"428" clas. and second (cover)

"428" clas. and second (cover) same
i(display or screen)
 

Teaver hed haEEEbeccaRaveena facet beet!

4("20020145801" | "20020192397"| 
"20030096093" | "20030214715"|
"20030215581" | "20030215582"|
"20030215583" | "20030215608"|
"20030215621" | "20030215658"|
"20050249932" | "20050249944"|
"20050249962" | "20060108065"|
4"20060110549" | "20060144514" |
"20060187548" | "20060225827"|

| "20060225831" | "20060234035"
"20070272354" | "2524286" | "4626304" #
| "4735854" | "5219510" | "5753140" |
4"5976297" | "6068794" | "6245382" |
1"6693746" | "6746732" | "6840635"|

[ooee 7282738) | P7278060' |eweened heeeed heEEEEEEEEEEEEEETEEE

(S80 i 17 i(LCD or touch sang or touch screen or Us PGPUB;}jai i aaa
PETITIONERS
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‘Liquid Crystal Displays) and second
‘cover same (display or screen) and
iadhes$3 

4(LCD or touch panel or touch screen or
Liquid Crystal Displays) and second
cover same (display or screen) and
adhes$3 and substrate

"6924789"pn.

avn asennad Pavn eae ea enna nae) basa eaeaena ea eneea eases pa eaean gaya eases eases es eaeae as eaeas as eaeas as eaeasaseaeasaseaeasaseaeaed Navaessuseasaseaeasaseseasd boasasaseaeaeaseaeaeaseaeas devasasaseaeasaseaeas Rvavasaseaeasaseaeasaseaeasd

 

 
 

4("20120242588"| "8040326"|
"20040239650"|"20120262412"

"20080158183"|"6924789"|
"20020167619"|"20060097991"

#"20090205879"|"20090273570"
4"20120075238"|"20130234974"
4"7382139" | "20100045614"|
#"20100302201"|"20110310037"
"20120262382"|"20120242592"

"20120243151"|"8179381" |
"20130076612"|"20100045632"

"20130127772"|"20090135854"

"20120243719"|"7875814" |
"20090219257"|"20110310033"

   
 

4"20100045615") PN.

((DAVID) near2 (GUARD)).INV.

4"361".clas. and (optical$2 clear adhes$2
ior OCA) \

Teaacaeeeeeenend hened haEEEEEEbeeeneeeneaten Laveen fieeeebeeen

 
"345" clas. and (optical$2 clear adhes$2 |
or OCA)

Shanesed hieed hinnnnnennen! hennereee!henneed hasnt bee!

 

 
 

 
 
 
 

"345" clas. and (optical$2 clear adhes$2 |
yor OCA) same (display or screen or

LCD)

 
4"345" clas. and second (optical$2 clear US- PGPUB;
adhes$2 or OCA) same(display or HUSPAT;
screen or LCD) {USOCR;

 

 
‘second (cover or coat or protect$3 or
‘flim or layer or sheet) near5 (display or
‘iscreen or LCD) same (optical$2 clear
Yadhes$2 or OCA) FPRS;

US: PGPUB;:
NUSPAT;

~ PETITIONERS
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 DERWENT;:
IBM_TDBaavnsenenenes havneen sn eaen and Ua csneaeaenaenee na eaeae es yaya ps yaeas ps yaeaspsuaeasysyaeasysyaeasasyseasaspssaaseseasasyaeasl PeseasasvavestspavasasvaeasRaasasssyaeaesseaeasasaaen Gasaeaesssaeaeasaaead bessvasassaeasasaseasasaaaas

‘isecond (cover or coat or protect$3 or  j{US-PGPUB;:
‘flim or layer or sheet) same (display or §USPAT;  }
screen or LCD) same (optical$2 clear  GUSOCR;

‘IFPRS;
EPO; JPO;

$$$$$$
 

 
 
  
 

 
 

 
  

 
 
 

Sanneesseseee hace eeeeeeeened heeene e eee eneeeeen eneeeneneeneeeennaeeeeneeneretreenetted! heeneeesreeeeener! hase! haseeee bee!

4("20010046081" | "20040041967"|
#"20040108198" | "5675361" | "5887995";

"5988902" | "6224278" | "6288707" | |
"6498600" | "6680731").PN. OR

  
  

 SBaneesesseseen hanese eeeeeeeed hheeeeeeeneeee en enenesereneeennaennaeneeneener! Renee! haseeee! haseeen bene!

 

 
 

 
4("20010000961" | "20010020578"|
"20010020986"|"20010020987"

"20020015024"|"20020041356"

"20020049070"|"20020084922"

"20020089496"|"20020101410"

"20020118848"|"20020140649"

"20020159015"|"20020167489"

"20020185981"|"20020185999"

"20020186210"|"20020190964"
"20020191029"|"20020192445"

"20020196237"|"20030006974"

"20030035479"|"20030067451"

"20030069653"|"20030076301"

"20030076303"|"20030076306"

"20030085882"|"20030095095"

"20030095096"|"20030098858"

"20030151600"|"20030174128"

"20030179323"|"20030201984"
"20030206162"|"20030206202"

"20030222857"|"20030234768"

"20030234769"|"20030234770"

"20040022010"|"20040056839"

"20040080501"|"20040090429"

"20040095335"|"20040109097"

"20040119701"|"20040141096"

"20040150629"|"20040155871"
"20040155991"|"20040165005"

"20040183076"|"20040188150"

"20040189587"|"20040189612"

"20040217945"|"20040227736"

"20040239650"|"20040243747"

"20040263484"|"20050007349"

"20050012723"|"20050017737"

"20050046621"|"20050052425"

"20050052427"|"20050052582"
"20050062620"|"20050073507"

"20050083307"|"20050099402"

"20050104867"|"20050110768"

"20050146511"|"20050162402"

"20050170668"|"20050231487"

"20050237439"|"20050243023"
"20060007087"|"20060007165"
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"5105186"

   

$$$$$$$$$$$$

"20060012575"|"20060017710"
"20060022955"|"20060022956"
"20060026521"|"20060026535"
"20060026536"|"20060032680" ij
"20060033724").PN. OR ("20060044259")
4] "20060053387" | "20060066582"| ‘
"20060085757"|"20060097991"
"20060109222"|"20060132462"
"20060145365"|"20060145983"
"20060146033"|"20060146034"
"20060197753"|"20060227114"
"20060232564"|"20060232567"
"20060238517"|"20060238518"
"20060238519"|"20060238520"
"20060238521"|"20060238522"
"20060244736"|"20060278444"
"20060279679"|"20060290863"
"20070013678"|"20070018969"
"20070027932"|"20070062739"
"20070075977"|"20070085838"
4"20070109274"|"20070152976"
"20070159561"|"20070176905"
"20070182706"|"20070216657"
"20070229464"|"20070236466"
"20070247429"|"20070257890"
"20070262967"|"20080048994"
"20080055221"|"20080055268"
4"20080055270"|"20080062139"
"20080062140"|"20080062147"
"20080062148"|"20080067528"
"20080074401"|"20080079697"
#"20080129317"|"20080129898"
"20080131624"|"20080136980"
"20080150901"|"20080157867"
4"20080158167"|"20080158181"
"20080165158"|"20080186288"
"20080297476"|"20090066670"
"20090090694"|"20090096757"
"20090096758"|"20090115743"
"20090160816"|"20090273581"
"20090303193"|"20100103121"
4"20100188347"|"20100194698"
"20100238134"|"20100289770"
4"20110187677"|"20120105371"
4"20120162104"|"20120162584"
4"2751555"|"3333160"|"3541541"
"3644835"|"3662105"|"3798370"
"3974332"|"4194083"|"4233522"
4"4246452"|"4250495"|"4266144"
"4268815"|"4277517"|"4290052"
"4307383"|"4313108").PN. OR
i("4345000" | "4363027" | "4394643" |
"4526043"|"4550221"|"4587378"
#"4618989"|"4623757"|"4639720"
"4672364"|"4672558"|"4686332"
4"4692809"|"4695827"|"4707845"
"4723056"|"4733222"|"4734685"
"4740781"|"4746770"|"4771276"
"4772885"|"4788384"|"4806709"
"4806846"|"4853493"|"4898555"
#"4910504"|"4914624"|"4916308"
"4954823"|"4968877"|"5003519"
"5017030"|"5062198"|"5073950"

"5105288"|"5113041"
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4"5117071"|"5178477"|"5189403"
4"5194862"|"5224861"|"5239152"
4"5241308"|"5252951"|"5281966"
"5293430"|"5305017"|"5345543"
#"5353135"|"5374787"|"5376948"
4"5381160"|"5386219"|"5392058"
4"5398310"|"5432671"|"5442742"
"5457289"|"5459463"|"5463388"
4"5463696"|"5483261"|"5488204"
4"5495077"|"5499026"|"5513309"
"5523775"|"5530455"|"5534892"
"5543588"|"5543589"|"5543590"
"5543591"|"5550659"|"5552787"
"5563632"|"5563727"|"5563996"
4"5565658"|"5572205"|"5576070"
"5579036"|"5581681"|"5583946"
4"5589856"|"5590219"|"5592566"
4"5594806"|"5594810"|"5596694"
#"5612719"|"5623280"|"5631805"
"5633955"|"5634102"|"5636101"
4"5638093"|"5642108"|"5644657"
"5648642"|"5650597"|"5666113"
4"5666502"|"5666552"|"5675361"
4"5677710"|"5677744"|"5689253"
#"5710844"|"5729250"|"5730165"
4"5734742"|"5734751"|"5736976"
"5741990"|"5745116"|"5745716"
4"5748269"|"5764218"|"5764818"
"5767457"|"5767842").PN. OR
i("5777596" | "5790104" | "5790106"|
4"5790107"|"5802516"|"5805144"
4"5808567"|"5809166"|"5809267"
#"5815141"|"5821690"|"5821930"
"5823782"|"5825351"|"5825352"
4"5835079"|"5838308"|"5841078"
4"5841415"|"5844506"|"5847690"
"5852487"|"5854450"|"5854625"
4"5856822"|"5861583"|"5861875"
4"5867151"|"5869790"|"5869791"
#"5880411"|"5898434"|"5914465"
4"5917165"|"5920298"|"5920309"
4"5923319"|"5929834"|"5933134"
4"5940055"|"5940064"|"5942733"
4"5943043"|"5943044"|"5945980"
4"5952998"|"5955198"|"5982352"
"6002389"|"6002808"|"6008800"
#"6020881"|"6020945"|"6023265"
"6028581"|"6029214"|"6031524"
4"6037882"|"6050825"|"6052339"
4"6057903"|"6061177"|"6072494"
4"6081259"|"6084576"|"6107654"
4"6107997"|"6124848"|"6128003"
4"6131299"|"6135958"|"6137427"
4"6144380"|"6163313"|"6172667"
#"6177918"|"6188391"|"6191828"
4"6198515"|"6204897"|"6208329"
4"6211585"|"6222465"|"6239389"
"6239788"|"6239790"|"6243071"
4"6246862"|"6249606"|"6259490"
4"6271835"|"6285428"|"6288707"
4"6289326"|"6292178"|"6297811"
#"6310610"|"6323846"|"6323849"
"6337678"|"6342938"|"6347290"
4"6377009"|"6380931"|"6411287"
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1"6414671"
1"6421234"
"6457355"
"6483498"
"6504530"
4"6522772"
4"6535200"
1("6543947"
1"6593916"
"6624833"
"6639577"
"6670894"
1"6680448"
1"6723929"
1"6762752"
1"6803906"
‘1"6846579"
"6888536"
"6924789"
"6942571"
1"6965375"
‘1"6977666"
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ATTORNEY DOCKET NO.: PATENT APPLICATION

080900.1371 USSN 13/312,405

(10045QRG/COA)
1 of 10

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Brent David Guard

Serial No.: 13/312,405

Filing Date: December11, 2011

Axt Unit: 2833

Confirmation No.: 6025

Examiner: Ahmed M Saeed

Title: Two-Layer Sensor Stack

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Response under 37 C.F.R.§1.114

In response to the Final Office Action dated March 6, 2014, Applicant respectfully

request the Examiner to reconsider the rejections of the claims in view of the following

amendments and remarks, filed with a Request for Continued Examination (RCE). Please

amend the Application as follows.

Active 15567827
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In the Claims:

1. (Currently amended) An apparatus comprising:

a first optically clear adhesive (OCA) layer between a first cover sheet and a

substrate;

the substrate, with drive or sense electrodes of a touch sensor disposed onafirst

surface and a second surface of the substrate, the first surface being opposite the second

surface, the drive or sense electrodes being made of a conductive mesh conductive material

comprising metal; and

a display separated from the second surface of the substrate by a second OCA and a

second coversheet such that at least a portion of the second cover sheet is positioned between
 

the second surface of the substrate and the display.
 

2-3. (Canceled)

4. (Original) The apparatus of Claim 1, wherein the conductive material is copper,

silver, gold, aluminum,ortin.

5. (Original) The apparatus of Claim 1, wherein the conductive mesh comprises a

plurality of mesh segments, each of the mesh segments having a width of approximately 10

pum.

6. (Original) The apparatus of Claim 5, wherein approximately 5% of an active area

ofthe touch sensor is covered by the one or more mesh segments.

7. (Original) The apparatus of Claim 5, wherein each of the mesh segments is

substantially sinusoidal.

8. (Original) The apparatus of Claim 1, wherein the conductive meshes have an

optical transmissivity of approximately 90%.

Active 15567827
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9. (Original) The apparatus of Claim 1, wherein the sense electrodes being disposed

on the first surface of the substrate and the drive clectrodes being disposed on the second

surface of the substrate.

10. (Currently amended) A device comprising:

a first cover sheet;

a first optically clear adhesive layer (OCA) between the first cover sheet and a

substrate;

the substrate, with drive or sense electrodes of a touch sensor disposed onafirst

surface and a second surface of the substrate, the first surface being opposite the second

surface, the drive or sense electrodes being made of a conductive mesh conductive material

comprising metal;

a display separated from the second surface of the substrate by a second OCA and a

second coversheet suchthat at leastaportion of the second cover sheet is positioned between

the second surface of the substrate and the display; and
 

one or more computer-readable non-transitory storage media embodying logic thatis

configured when executed to control the touch sensor.

11-12. (Canceled)

13. (Original) The device of Claim 10, wherein the conductive material is copper,

silver, gold, aluminum,ortin.

14. (Original) The device of Claim 10, wherein the conductive mesh comprises a

plurality of mesh segments, each of the mesh segments having a width of approximately 10

tum.

15. (Original) The device of Claim 14, wherein approximately 5% of an active area of

the touch sensor is covered by the mesh segments.

16. (Original) The device of Claim 14, wherein each of the mesh segments is

substantially sinusoidal.

Active 15567827
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17. (Original) The device of Claim 10, wherein the conductive meshes have anoptical

transmissivity of approximately 90%.

18. (Original) The device of Claim 10, wherein the sense electrodes being disposed on

the first surface of the substrate and the drive electrodes being disposed on the second surface

of the substrate.

19. (Currently amended) An apparatus comprising:

a first optically clear adhesive (OCA) layer between a first cover sheet and a

substrate;

the substrate, with sense electrodes of a touch sensor disposed on a first surface and

drive electrodes of the touch sensor disposed on a second surface of the substrate, the first

surface being opposite the second surface, the drive and sense electrodes being made ofa

conductive mesh of conductive material comprising metal; and

a display separated from the second surface of the substrate by a second OCA and a

second coversheet such that at least a portion of the second cover sheet is positioned between

the second surface of the substrate and the display.

20. (Canceled)

Active 15567827
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Remarks

This Application has been reviewedcarefully in light of the Final Office Action dated
March 6, 2014. Applicant appreciates the Examiner’s consideration of the Application.

Although Applicant believes all claims are allowable without amendment, to advance

prosecution Applicant has made clarifying amendments to Claims 1, 10, and 19. At least

certain of these amendments are not considered narrowing, and none are considered

necessary for patentability. Additionally, Applicant does not admit that these amendments

are made in response to or necessitated by any cited reference or combination of cited

references. Applicant respectfully requests reconsideration and allowance of all pending

claims.

Request for Interview

If the Examiner intends to issue a new Action in response to this submission, in the

interest of compact and efficient prosecution, Applicant respectfully requests that the

Examiner contact Applicant’s attorney prior to issuing the new Action to discuss a possible

resolution to any outstanding issues.

The Claims are Allowable over the Proposed Hotelling-Bick Combination

The Office Action rejects Claims 1, 4, 9-10, 13, and 18-19 under pre-AIA 35 U.S.C. §

103(a) as allegedly being unpatentable over U.S. Patent Application Publication No.

2008/0158183 (“Hotelling) in view of U.S. Patent No. 6,924,789 (‘Bick’). Applicant

respectfully traverses these rejections and discusses independent Claim 1 as an cxample.

At a minimum, the cited portions of the proposed Hoftelling-Bick combination do not

disclose, teach, or suggest “a display separated from the second surface of the substrate by a

second OCA and a second cover sheet,” as recited in Claim 1 even prior to the present

amendments, let alone “a display separated from the second surface of the substrate by a

second OCA and a second coversheet such that at least a portion of the second cover sheet is

positioned between the second surface of the substrate and the display,” as recited in

amended Claim 1. The Office Action states that “Hotelling does not teach the display being

separated by a second cover.” Office Action at 2. However, the Office Action alleges that

“Bick teaches a display 4 separated from the second surface of the substrate 20 by dielectric
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layer 27 (Bick fig 3, col. 2, lines 38-50).” Jd. Even assuming for the sake of argument only

that first sensing plate 20, dielectric layer 27, and display 4 could be equated to the claimed
2D 66 ?

“substrate,” “second cover sheet,” and “display,” respectively, which Applicant does not

concede, Applicant respectfully submits that Bick still fails to make up for at least the

acknowledged deficiencies of Hotelling.

Figure 1 of Bick shows a “mobile telephone handset 1” that includes a “liquid crystal

display (LCD) panel 4” and a “keypad 7.” As shown below, LCD panel 4 occupies a

different area of mobile handset 1 than keypad 7:

Figure 1

 
Bick at Fig. 1. Figure 3 of Bick illustrates an exploded view of keypad 7, and particularly

cutaway portion keypad 7’. See Bick at Fig. 3. Figure 3 illustrates the cited substrate 20 and

dielectric layer 27. Figure 3 does notillustrate display 4, and certainly docs notillustrate that

display 4 is separated from a second surface of a substrate (first sensing plate 20, according

to the Office Action’s apparent equations) by a second OCA and a second cover sheet

(dielectric layer 27, according to the Office Action’s apparent equations), let alone such that

at least a portion of a second cover sheet (dielectric layer 27, according to the Office Action’s

apparent equations) is positioned between a second surface of a substrate (first sensing plate

20, according to the Office Action’s apparent equations) and display 4. In fact, Figure 1

shows that display 4 is in a different area of mobile telephone handset 1 than keypad 7 (a

portion of which is detailed in cited Figure 3), which explains why display 4 would not be

included in Figure 3.
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Thus, even assuming for the sake of argument only that first sensing plate 20,
99 66

dielectric layer 27, and display 4 could be equated to the claimed “substrate,” “second cover

sheet,” and “display,” respectively, which Applicant does not concede, Bick still fails to

disclose, teach, or suggest “ta display separated from the second surface of the substrate by a 

second OCA and_a second cover sheet,” as recited in Claim 1 even before the present
 

amendments, let alone “a display separated from the second surface of the substrate by a

second OCA and a second coversheet such that at least a portion of the second cover sheet is 

 positioned between the second surface of the substrate _and the display,” as recited in

amended Claim1.

Furthermore, Applicant also respectfully submits that the proposed Hotelling-Bick

combination does not disclose, teach, or suggest at least these features of Claim 1. As

discussed above, neither cited reference actually discloses ‘“‘a display separated from the

second surface of the substrate by a second OCA and a second cover sheet,” as recited in

Claim 1 even before the present amendments, let alone “a display separated from the second

surface of the substrate by a second OCA and a secondcover sheet such that at least a portion

of the second cover sheet is positioned between the second surface of the substrate and the

display,” as recited in amended Claim 1. Thus, even assuming for the sake of argument only

that dielectric layer 27 of Bick could be equated to the claimed second cover sheet and further

that it would have been obvious to modify Hotelling to include dielectric layer 27 of Bick

somewhere in the device of Hotelling (neither of which Applicant concedes), that proposed

combinationstill would not disclose, teach, or suggest at least the above-identified features

of Claim1.

Therefore, the proposed /Totelling-Bick combination docs not disclose, teach, or

suggest each and every feature of Claim 1, both before and after the amendments to Claim 1.

Additionally, Applicant does not admit that the proposed Hotelling-Bick combination

is possible or that the Office Action provides an adequate reason for combining or modifying

these references in the proposed manner. To avoid burdening the record and in view of the

allowability of independent Claim 1 for at least the above-discussed reasons, Applicant does
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not discuss this issue in this submission. However, Applicant reserves the right to discuss

this issue in a future submission, if appropriate.

For at least these reasons, Applicant respectfully requests reconsideration and

allowance of independent Claim 1 and its dependent claims. Forat least certain analogous

reasons, Applicant respectfully requests reconsideration and allowance of independent

Claims 10 and 19 andtheir dependentclaims.

Claims 5-8 and 14-17 are Allowable over the Proposed Hotelling-Bick-Frey
Combination

The Office Action rejects Claims 5-8 and 14-17 under 35 U.S.C. § 103(a) as being

unpatentable over Hotelling and Bick and further in view of U.S. Patent Application

Publication No. 2009/0219257 (“Frey”). Applicant respectfully traverses these rejections.

Claims 5-8 and 14-17 depend from independent Claims 1 and 10, respectively, shown above

to be allowable over the proposed Hotelling-Bick combination. The cited portions of Frey do

not appear to makeup for at least the above-discussed deficiencies of the proposed Hotelling-

Bick combination. Thus, dependent Claims 5-8 and 14-17 are allowable at least because they

depend from allowable independent claims. Furthermore, dependent Claims 5-8 and 14-17

recited further patentable features. To avoid burdening the record and in view of the

allowability of the independent claims, Applicant does not discuss these features in this

submission. Applicant, however, reserves the right to discuss these features in a future

submission, if appropriate. Moreover, Applicant does not admit that the proposed Hofelling-

Bick-Frey combination is possible or that the Office Action provides an adequate reason for

combining or modifying the references in the manner proposed in the Office Action. For at

least these reasons, Applicant respectfully requests reconsideration and allowance of Claims

5-8 and 14-17.

Request for Evidentiary Support

Should a rejection based on any of the above asserted rejections be maintained,

Applicant respectfully requests appropriate evidentiary support. For example, if the
>

Examineris relying upon alleged “common knowledge,” alleged “well known’’ principles,

Official Notice, or other information within the Examiner’s personal knowledge to establish
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the rejection, Applicant respectfully requests that the Examiner cite a reference as

documentary evidence in support of this position or provide an affidavit. See M.P.E.P. §

2144.03 and 37 C.F.R. § 1.104(d)¢2).

No Waiver

Applicant’s arguments and amendments are made without prejudice or disclaimer.

Additionally, Applicant has merely discussed example distinctions from the cited references.

Other distinctions may exist, and Applicant reserves the right to discuss these additional

distinctions in a later submission, if appropriate. By not responding to additional statements

madein the Office Action, Applicant does not acquiesce to the additional statements.
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Conclusion

Applicant has made an earnest attempt to place this Application in condition for

allowance. Forat least the foregoing reasons, Applicant respectfully requests full allowance

of all pending claims.

If the Examiner believes a telephone conference would advance prosecution of this

Application in any way, the Examiner is invited to contact Chad D. Terrell, Attorney for

Applicant, at (214) 953-6813, at the Examiner's convenience.

The Commissioner is authorized to charge the appropriate fees for a first RCE and a

three-month extension of time to Deposit Account No. 02-0384 of Baker Botts L.L.P.

Although Applicant believes no other fee is duc, the Commissioner is authorized to charge

any necessary additional fees and credit any overpayments to Deposit Account No. 02-0384

of Baker Botts L.L.P.

Respectfully submitted,

BAKERBOPTS L.L.P.
Applicap#ts  

Date: September 5, 2014

Correspondence Address:
 

Customer No. 12323
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: David B. Guard

Application No.: 13/312,405

Filing Date: December6, 2011

Art Unit: 2833

Confirmation No.: 6025

Examiner: Ahmed M.Saeed

Title: Two-Layer Sensor Sack

Commissioner of Patents
PO Box 1450

Alexandria, VA 22313-1450

DearSir:

Supplemental Information Disclosure Statement (IDS)

Applicantrespectfully requests, pursuant to 37 C.F.R. §§1.56, 1.97, and 1.98, that the
documents listed on the attached PTO/SB/08 form be considered and cited in the examination

_ of the above-identified patent application. Applicant makes no representation that a search

has been made, that these documents are material to patentability of the present application,

or that these documents qualify as prior art. See 37 C.F.R. § § 1.97(g) and (h).
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Copies of U.S. patents and U.S. patent application publications have not been

provided. To the extent applicable, references other than U.S. patents and U.S. patent
application publications are enclosed for the convenienceof the Examiner.

This IDS is being submitted concurrently with the filing of a Request for Continued

Examination, and thus before the mailing of a first Office Action after the filing of an RCE.

Therefore, Applicant believes no fee is due. See 37 C.F.R. § 1.97(b). However, the
Commissioner is authorized to charge any necessary fees and credit any overpayments to

Deposit Account No. 02-0384 of Baker Botts L.L.P.

 
 Date: 7 S/(ey

Correspéndence Address:
Customer No. 12323
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF GOMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD[|4ppiication or Docket Number Filing Date
Substitute for Form PTO-875 13/312,405 12/06/2011|L] tobe mailed

ENTITY: [X)carRGce [] smatt [] micro

APPLICATION AS FILED — PART|

(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA

37 CFR 1.16(a), (b), or (¢

37 CFR 1.16(k), (i), or (m

CL EXAMINATION FEE

TOTAL CLAIMS j .
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.

APPLICATION AS AMENDED- PARTII

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

09/05/2014|,--, PREVIOUSLY PRESENT EXTRA ADDITIONALFEE($)
AMENDMENT PAID FOR

1.16(i

Independent ‘

C Application Size Fee (37 CFR 1.16(s

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

AMENDMENT
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CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY PRESENT EXTRA
AMENDMENT PAID FOR

Total (37 CFR + ; aosCiae
Ind dent * i tik

esCdee
[_] 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
** If the “Highest NumberPreviously Paid For” IN THIS SPACEis less than 20, enter “20”. /LAJUAN HICKSON/
*** 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
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: 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 option 2.
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Application Number: First Named Inventor:
PTO/SB/08 13/312,405 David Brent Guard

INFORMATION DISCLOSURE _|Art Unit: aye .
STATEMENT BY APPLICANT Attorney Docket No: 1833 Filing Date:

080900.1371 December6, 2011
Confirmation # 6025
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NON-PATENT LITERATURE (NPL)

DOCUMENT (including Author, Title, Source, and Pertinent Pages) DATE
H|Guard et al.,USSN 13/347,859, Notice of Appeal (Attorney’s Docket 080900.1424). 01/31/2014

Guard et al., USSN 13/347,859, Applicant-Initiated Interview Summary (Attorney’s 02/06/2014
Docket 080900.1424). yee

J Guard et al., USSN 13/347,859, Applicant Summary of Interview with Examiner 03/10/2014
(Attorney’s Docket 080900. 1424). ”
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Electronic Patent Application Fee Transmittal

Title of Invention: Two-Layer Sensor Stack

First Named Inventor/Applicant Name: David Brent Guard

Attorney Docket Number: 080900.1371

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)

ee
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Submission- Information Disclosure Stmt 1806
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Electronic AcknowledgementReceipt

a

iim

Title of Invention: Two-Layer Sensor Stack

esi

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 020384

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processingigesNERS
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

134197
080900137 1SuppIDS19Mar14.

5e3756be69f1 08ba6255f2cca9d04df97607|
fa

Multipart Description/PDFfiles in .zip description

Transmittal Letter

Information Disclosure Statement(IDS) Form (SB08)

The pagesize in the PDF is too large. The pages should be 8.5 x 11 or A4.If this PDF is submitted, the pageswill be resized upon entry into the
Image File Wrapper and mayaffect subsequent processing

Information:

Other Reference-Patent/App/Search Atmel1424NotOfApp3 1Jan14.
documents pdf €10c508f6803f53a9fc5.a93f3c5 350350f267|

86d

Information:

262864
Other Reference-Patent/App/Search

documents

Information:

Other Reference-Patent/App/Search
documents

Atmel1424ApplnitiIntervSum06
Feb14.pdf a2¢1499cf97a511 7eb9befb8flcdc222737b|

9ea6

Atmel1424AppSumintervEx10
March14.pdf 43358c3233a54b5260ea5a5d007be9003 14

a9514

Information:
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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 PATENT APPLICATION

080900.1371 USSN 13/312,405

(10045QRG-COA)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor:|David Brent Guard

Application No.: 13/312,405

Filed: December6, 2011

Art Unit: 2833

Confirmation No.: 6025

Examiner: Ahmed M. Saeed

Title: Two-Layer Sensor Sack

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Supplemental Information Disclosure Statement (IDS)

Applicant respectfully requests, pursuant to 37 C.F.R. §§ 1.56, 1.97, and 1.98, that the

documents listed on the attached PTO/SB/08 Form be considered and cited in the

examination of the above-identified patent application. Pursuant to 37 C.F.R. §§ 1.97(g) and

(h), Applicant makes no representation that a search has been made,that these documents are

material to patentability of the present application, or that these documents qualify as prior

art.

Copies of U.S. patents and U.S. patent application publications have not been

provided. To the extent applicable, documents other than U.S. patents and U.S. patent

application publications are enclosed for the convenience of the Examiner.
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No item of information contained in this IDS was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person

signing the certification after making reasonable inquiry, no item of information contained in

this IDS was knownto any individual designated in § 1.56(c) more than three monthsprior to

the filing of this IDS.

The Commissioner is authorized to charge the amount of $180.00 under 37 C.F.R. §

1.97(d). Although no other fees are believed to be due, the Commissioner is hereby

authorized to charge any additional necessary fees and credit any overpayments to Deposit

Account 02-0384 of Baker Botts L.L.P.

Respectfully submitted,

BAKER BOTTSL.L.P.

Attorneys for Applicant
X

Oe 7

asent4

Brice S. Dumais
Reg. No. 65,800

  

 Date: a|14] 14
CORRESPONDENCE ADDRESS:

at Customer No. 12323
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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 DOCKET NO. CONFIRMATIONNO.  

13/312,405 12/06/2011 David Brent Guard 080900.1371 6025

Bak ’-. ees PINROEXAMINERBaker BottsLLP. Lave
2001 Ross Avenue, 6th Floor SAEED, AHMED M
Dallas, TX 75201 ART UNIT PAPER NUMBER

2833

 
NOTIFICATION DATE DELIVERY MODE   

03/06/2014 ELECTRONIC

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.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ptomaill @bakerbotts.com
ptomail2 @bakerbotts.com
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Application No. Applicant(s)

 13/312,405 GUARD ETAL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
AHMED SAEED 2833 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 onamendmentfiled12/18/2013.
L] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon___

2a)X] This action is FINAL. 2b)L] 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) 1,4-10 and 13-19 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) Claim(s) 7, 4-10, and 13-19 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/ sp or send an inquiry to PPHfeecback@uspte.dov. atenis/init events/pohvindex,j   

Application Papers

10) The specification is objected to by the Examiner.
11)KX] The drawing(s)filed on 12/26/2011 is/are: a)[X] 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).
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Application/Control Number: 13/312,405 Page 2

Art Unit: 2833

Claim Rejections - 35 USC § 103

The text of those sections of Title 35, U.S. Code not included in this action can

be foundin a prior Office action.

Claims 1, 4, 9, 10, 13, 18 and 19 are rejected under pre-AlA 35 U.S.C. 103(a) as

being unpatentable over Hotelling (US 2008/0158183) in view of Bick (US 6,924,789).

Regarding claim 1, Hotelling teaches an apparatus comprising:a first optically

clear adhesive (OCA) layer 412 betweenafirst cover sheet 408 and a substrate 402;

the substrate, with drive or sense electrodes (404 and 406) of a touch sensor disposed

on a first surface and a second surfaceof the substrate, the first surface being opposite

the second surface (col. 9, lines 35-45), the drive or sense electrodes being madeof a

conductive mesh of conductive material comprising metal (fig 4 and col. 2, lines 49-50)

and a display 410 separated from the second surface of the substrate by a second OCA

412. Hotelling does not teach the display being separated by a second cover. However,

Bick teachesa display 4 separated from the second surface of the substrate 20 by

dielectric layer 27 (Bick fig 3, col. 2, lines 38-50). It would have been obvious to one

having ordinary skill in the art at the time the invention was madeto utilize the teachings

of Bick in the touch panelof Hotelling to provide a dielectric barrier between the

substrate and the display screen.

Regarding claim 10, Hotelling teaches an apparatus comprising: a first cover

sheet 408;a first optically clear adhesive (OCA) layer 412 betweenthefirst cover sheet

and a substrate 402; and the substrate, with drive or sense electrodes (404 and 406)of
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a touch sensordisposed onafirst surface and a second surfaceof the substrate, the

first surface being opposite the second surface(col. 9, lines 35-45), the drive or sense

electrodes being madeof a conductive mesh of conductive material comprising metal

(fig 4 and col. 2, lines 49-50) and a display 410 separated from the second surface of

the substrate by a second OCA 412, and one or more computer-readable non-transitory

storage media embodying logic that is configured when executed to control the touch

sensor. Hotelling does not teach the display being separated by a second cover.

However, Bick teaches a display 4 separated from the second surface of the substrate

20 by dielectric layer 27 (Bickfig 3, col. 2, lines 38-50). It would have been obvious to

onehaving ordinary skill in the art at the time the invention was madeto utilize the

teachings of Bick in the touch panel of Hotelling to provide a dielectric barrier between

the substrate and the display screen.

Regarding claim 19, Hotelling teaches an apparatus comprising: a first optically

clear adhesive (OCA) layer 412 betweenafirst cover sheet 408 and a substrate 402;

and the substrate, with drive or sense electrodes (404 and 406) of a touch sensor

disposed onafirst surface and a second surface of the substrate, the first surface being

opposite the second surface (col. 9, lines 35-45), the drive or sense electrodes being

made of a conductive meshof conductive material comprising metal( fig 4 and col. 2,

lines 49-50), and a display 410 separated from the second surface of the substrate by a

second OCA 412, and one or more computer-readable non-transitory storage media

embodying logic that is configured when executed to control the touch sensor. Hotelling

does not teach the display being separated by a second cover. However, Bick teaches
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a display 4 separated from the second surface of the substrate 20 by dielectric layer 27

(Bick fig 3, col. 2, lines 38-50). It would have been obvious to one having ordinaryskill in

the art at the time the invention was madeto utilize the teachings of Bick in the touch

panel of Hotelling to provide a dielectric barrier between the substrate and the display

screen.

The features of dependentclaims 4, 9, 13 and 18 are taught by Hotelling, as

discussed in the previous Office action, and have not been separately argued by

applicant.

Claims 5-8 and 14-17 are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable overHotelling and Bick, as applied to claims 1 and 10 above, and further

in view of Frey (US 2009/0219257).

The features of dependent claims 5-8 and 14-17 are taught by Hotelling and

Frey, as discussed in the previous Office action, and have not been separately argued

by applicant.

Responseto Arguments

Applicant's argumentsfiled 12/18/2013 have been fully considered but they are

not persuasive.

Applicant argues on page 2 that Hotelling or Bick do not teach the second cover

and the second clear adhesive. However, Hotelling does teach a display or LCD 410

separated from a bottom surface of the substrate 402 by an optically clear adhesive
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412, and Bick teaches a display or LCD 4 which is separated from a substrate by a

cover 17 and aclear adhesive 27. The combination would yield a first OCA 412

attaching the first cover sheet 408 to the substrate 402 and a second OCA 412

attaching the second cover sheet 14 to the substrate 402, and the second cover sheet

separating the display 410 from the substrate. It would have been obvious to one having

ordinary skill in the art at the time the invention was madeto utilize the teachings of Bick

in the touch panel of Hotelling for the purposeof protecting the substrate and to provide

a dielectric barrier between the substrate and the display screen.

Conclusion

Applicant's amendmentnecessitated the new groundsof rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. Applicant is reminded

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

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

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

TWO MONTHSof the mailing date ofthis final action and the advisory action is not

mailed until after the end of the THREE-MONTHshortenedstatutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuantto 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however,will the statutory period for reply expire later

than SIX MONTHSfrom the mailing date of this final action.
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Application/Control Number: 13/312,405 Page 6

Art Unit: 2833

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to AHMED SAEED whosetelephone numberis (571)270-

7976. The examiner can normally be reached on M-F (8:30-5:30pm).

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

supervisor, Renee Luebke can be reached on 571-272-2009.

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 automatedinformation

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

/AHMED SAEED/

Examiner, Art Unit 2833

/renee luebke/

Renee Luebke

Supervisory Patent examiner
AU 2833
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Art Unit: 2833

Confirmation No.: 6025

Examiner: Ahmed M.Saeed

Title: Two-Layer Sensor Stack

Commissioner of Patents

PO Box 1450

Alexandria, VA 22313-1450

DearSir:
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Applicant respectfully requests, pursuant to 37 C.F.R. §§ 1.56, 1.97, and 1.98, that the
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of the above-identified patent application. Pursuant to 37 C.F.R. §§ 1.97 (g) and (h),

Applicant makes no representation that a search has been made, that these documents are

material to patentability of the present application, or that these documents qualify as prior

art.
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Copies of U.S. patents and U.S. patent application publications have not becn

provided. To the extent applicable, documents other than the U.S. patents and U.S. patent

application publications are enclosed for the convenience of the Examiner.

This Supplemental IDS is being submitted after the mailing of a first Office Action.

‘Thus, the Commissioner is authorized to charge the amount of $180.00 to Deposit Account

No. 02-0384 of Baker Botts L.L.P. Although no additional fees are believed to be duc for

this Supplemental IDS, the Commissioner is authorized to charge any additional necessary

fees and credit any overpayments to Deposit Account No. 02-0384 of Baker Botts L.L.P.

Respectfully submitted,

BAKER BOTTS L.L.P.

Attorneys for Applicant

i¢e S. Dumais ©

Reg. No. 65,800

 

Date: 2|s] [+
Correspondence Address:

Customer No. 12323
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

First Named Inventor: Brent David Guard

Serial No.: 13/312,405

Filing Date: December 11, 2011

Art Unit: 2833

Confirmation No.: 6025

Examiner: Ahmed M Saeed

Title: Two-Layer Sensor Stack

Response Under 37 C.F.R.§1.111

In response to the Non-Final Office Action dated July 19, 2013, Applicants

respectfully request the Examiner to reconsider the rejections of the claims in view of the

following amendments and remarks. Please amend the Application as follows.
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In the Claims:

1. (Currently Amended) An apparatus comprising:

[[an]]afirst optically clear adhesive (OCA) layer between a firstcover sheet and a

substrate;-and

the substrate, with drive or sense electrodes of a touch sensor disposed on a first

surface and a second surface of the substrate, the first surface being opposite the second

surface, the drive or sense electrodes being made of a conductive mesh conductive material

comprising metal;and

a display separated from the second surface of the substrate by a second OCA and a

second cover sheet.

2-3. (Canceled)

4. (Original) The apparatus of Claim 1, wherein the conductive material is copper,

silver, gold, aluminum,ortin.

5. (Original) The apparatus of Claim 1, wherein the conductive mesh comprises a

plurality of mesh segments, each of the mesh segments having a width of approximately 10

um.

6. (Original) The apparatus of Claim 5, wherein approximately 5% of an active area

of the touch sensor is covered by the one or more mesh segments.

7. (Original) The apparatus of Claim 5, wherein each of the mesh segments is

substantially sinusoidal.

8. (Original) The apparatus of Claim 1, wherein the conductive meshes have an

optical transmissivity of approximately 90%.
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9. (Original) The apparatus of Claim 1, wherein the sense electrodes being disposed

on the first surface of the substrate and the drive electrodes being disposed on the second

surface of the substrate.

10. (Currently Amended) [[An]] A device comprising:

a first cover sheet;

[[an]]a first optically clear adhesive layer (OCA) between the first cover sheet and a
 

substrate;

the substrate, with drive or sense electrodes of a touch sensor disposed onafirst

surface and a second surface of the substrate, the first surface being opposite the second

surface, the drive or sense electrodes being made of a conductive mesh conductive material

comprising metal;

a display separated from the second surface of the substrate by a second OCA and a

second cover sheet; and 

one or more computer-readable non-transitory storage media embodying logic that is

configured when executed to control the touch sensor.

11-12. (Canceled)

13. (Original) The device of Claim 10, wherein the conductive material is copper,

silver, gold, aluminum,ortin.

14. (Original) The device of Claim 10, wherein the conductive mesh comprises a

plurality of mesh segments, each of the mesh segments having a width of approximately 10

uum.

15. (Original) The device of Claim 14, wherein approximately 5% of an active area of

the touch sensor is covered by the mesh segments.
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16. (Original) The device of Claim 14, wherein each of the mesh segments is

substantially sinusoidal.

17. (Original) The device of Claim 10, wherein the conductive meshes have an optical

transmissivity of approximately 90%.

18. (Original) The device of Claim 10, wherein the sense electrodes being disposed on

the first surface of the substrate and the drive electrodes being disposed on the second surface

of the substrate.

19. (Currently Amended) An apparatus comprising:

[[an]]a first optically clear adhesive (OCA) layer between a first cover sheet and a

substrate;-and

 

the substrate, with sense electrodes of a touch sensor disposed ona first surface and

drive electrodes of the touch sensor disposed on a second surface of the substrate, the first

surface being opposite the second surface, the drive and sense electrodes being made of a

conductive mesh of conductive material comprising metal;_and

a display separated from the second surface of the substrate by a second OCA and a

second cover sheet.

20. (Canceled)
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Remarks

This Application has been reviewed carefully in light of the Non-Final Office Action

dated July 19, 2013. Applicant appreciates the Examiner’s consideration of the Application.

Although Applicant believes all claims are allowable without amendment, to advance

prosecution Applicant has made clarifying amendments to Claims 1, 10, and 19. Claims 2-3,

11-12, and 20 have been cancelled without prejudice or disclaimer. At least certain of these

amendments are not considered narrowing, and none are considered necessary for

patentability. Additionally, Applicant does not admit that these amendments are made in

response to or necessitated by any cited reference or combination of cited references.

Applicant respectfully requests reconsideration and allowanceof all pending claims.

The Claims are Allowable over Hotelling and the Proposed Hotelling-Bick Combination

The Office Action rejects Claims 1, 4, 9-10, and 18-19 under 35 U.S.C. § 102(b) as

being anticipated by U.S. Patent Application Publication No. 2008/0158183 (“Hotelling’’).

The Office Action rejects Claims 2-3, 11-12, and 20 under 35 U.S.C. § 103(a) as being

unpatentable over U.S. Patent 6,924,789 (‘Bick’). Applicant respectfully traverses these

rejections and discusses independent Claim 1] as an example.

Amended independent Claim 1, which has been amended to include at least certain

limitations analogous to those recited in previously pending Claims 2 and 3, recites the

following:

An apparatus comprising:
a first optically clear adhesive (OCA) layer betweena first

cover sheet and a substrate;
the substrate, with drive or sense electrodes of a touch

sensor disposed on a first surface and a second surface of the
substrate, the first surface being opposite the second surface, the
drive or sense electrodes being made of a conductive mesh
conductive material comprising metal; and

a display separated from the second surface of the substrate
by a second OCAanda second coversheet.

The cited portions of Hotelling do not appear to disclose, teach, or suggest various limitations

recited in independent Claim 1.
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For example, at a minimum, Hotelling does not appear to disclose, teach, or suggest

“a display separated from the second surface _of the substrate by a second OCAand a second

cover sheet,” as recited in amended Claim 1. At best, the cited portions of Hotelling appear

to disclose a touch sensor panel that uses a transparent adhesive between a substrate and a

display. See Hotelling in Fig. 4, elements 402, 410, and 412 and at col. 8, 11 34-46. However,

even assuming for the sake of argument only that the transparent adhesive in Hotelling could

be equated to the claimed second OCA (which Applicant does not concede), the cited

portions of Hotelling still would not disclose, teach, or suggest “‘a display separated from the
”

second surface of the substrate by a second OCA and a second cover sheet,” as recited in

amended independent Claim 1.

Additionally, to the extent the Office would point to Bick as allegedly making up for

at least these deficiencies of Hotelling, Applicants submit that Bick fails to make up for at

least the above-discussed deficiencies of Hotelling. For example, at a minimum, Bick does

not appear to disclose, teach, or suggest “‘a display separated from the second surface of the
 

substrate by a second OCA and a second coversheet,” as recited in amended Claim 1. Bick

appears to disclose a mobile telephone handset with a liquid crystal display (LCD) and a

separate keypad. See, e.g., Bick in Figure 1, elements 4 and 7 and at col. 2, Il 36-41.

Moreover, Bick appears to disclose that the keypad includes an optical adhesive layer

bonding a sensor to the keymat. See, e.g., Bick in Figure 3, elements 17, 19, and 27 and at

col. 2, ll 63-65. However, even assuming for the sake of argument only that the keypad in

Bick could be equated to the second cover sheet (which the Office alleges, but Applicant does

not concede), the cited portions of Bick still would not disclose, teach, or suggest “a display

separated from the second surface of the substrate by a second OCA and a second cover

sheet,” as recited in amended independent Claim 1.

Additionally, Applicant does not admit that the proposed Hotelling-Bick combination

is possible or that the Office Action provides an adequate reason for combining or modifying

these references in the proposed manner. To avoid burdening the record and in view ofthe

allowability of independent Claim | for at least the above-discussed reasons, Applicant does

not discuss this issue in this submission. However, Applicant reserves the right to discuss

this issue in a future submission, if appropriate.
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For at least these reasons, Applicant respectfully requests reconsideration and

allowance of independent Claim 1 and its dependent claims. Forat least certain analogous

reasons, Applicant respectfully requests reconsideration and allowance of independent

Claims 10 and 19 and their dependentclaims.

Claims 5-8 and 14-17 are Allowable over the Proposed Hotelling-Frey Combination

The Office Action rejects Claims 5-8 and 14-17 under 35 U.S.C. § 103(a) as being

unpatentable over Hotelling in view of U.S. Patent Application Publication No.

2009/0219257 (“Frey”). Applicant respectfully traverses these rejections. Claims 5-8 and

14-17 depend from independent Claims 1 and 10, respectively, shown above to be allowable

over Hotelling and the proposed Hotelling-Bick combination. The cited portions of Frey do

not appear to make up for at least the above-discussed deficiencies of Hotelling and the

proposed Hotelling-Bick combination. Thus, dependent Claims 5-8 and 14-17 are allowable

at least because they depend from allowable independent claims. Furthermore, dependent

Claims 5-8 and 14-17 recited further patentable features. To avoid burdening the record and

in view of the allowability of the independent claims, Applicant does not discuss these

features in this submission. Applicant, however, reserves the right to discuss these features in

a future submission, if appropriate. Moreover, Applicant does not admit that the proposed

Hotelling-Frey combination (or a potential Hotelling-Bick-Frey combination) is possible or

that the Office Action provides an adequate reason for combining or modifying the references

in the manner proposed in the Office Action. For at least these reasons, Applicant

respectfully requests reconsideration and allowance of Claims 5-8 and 14-17.

Request for Evidentiary Support

Should a rejection based on any of the above-asserted rejections be maintained,

Applicant respectfully requests appropriate evidentiary support. Additionally, if the

Examineris relying upon “common knowledge”or “well known”principles to establish the

rejection, Applicant requests that a reference be provided in support of this position pursuant

to M.P.E.P. § 2144.03. Furthermore, to the extent that the Examiner maintains any rejection

based on an “Official Notice” or other information within the Examiner’s personal

knowledge, Applicant respectfully requests that the Examiner cite a reference as documentary

evidence in support of this position or provide an affidavit in accordance with M.P.E.P. §

2144.03 and 37 C.F.R. 1.104(d)(2).
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No Waiver

Applicant’s arguments and amendments are made without prejudice or disclaimer.

Additionally, Applicant has merely discussed example distinctions from the cited references.

Other distinctions may exist, and Applicant reserves the right to discuss these additional

distinctions in a later submission, if appropriate. By not responding to additional statements

made by the Office Action, Applicant does not acquiesce to those additional statements.
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Conclusion

Applicant has made an earnest attempt to place this Application in condition for

allowance. Forat least the foregoing reasons, Applicant respectfully requests full allowance

of all pending claims.

If the Examiner believes a telephone conference would advance prosecution of this

Application in any way, the Examineris invited to contact Chad D. Terrell, Attorney for

Applicant, at (214) 953-6813, at the Examiner's convenience.

Please charge $600.00 for a two-month extension of time fee to Deposit Account No.

02-0384 of Baker Botts L.L.P. Applicant believes no other fee is due; however, the

Commissioner is authorized to charge any necessary additional fees and credit any

overpayments to Deposit Account No. 02-0384 of Baker Botts L.L.P.

Respectfully submitted,

BAKER BOTTSL.L.P.

Attorneys for Applicants

/Chad Terrell/

Chad D. Terrell

Reg. No. 52,279

Date: December 18, 2013

Correspondence Address:

Customer No. 12323
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Title of Invention: Two-Layer Sensor Stack

a

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)
Description Fee Code Quantity

ee
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ee

iim

Title of Invention: Two-Layer Sensor Stack

eo

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 020384

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) PETITIONERS
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

080900_1371_ROA_18Dec13.

pdf 0e7270965 17a7956881 3b0a6a5c002368b)
5blat

Multipart Description/PDFfiles in .zip description

cence[see
Amendment/Req. Reconsideration-After Non-Final Reject

Applicant Arguments/Remarks Made in an Amendment posfe
Information:

Fee Worksheet (SB06) fee-info.pdf
8e7029997073b5 1ee3f0491 af841 5cecbe8hy

ddec

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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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF GOMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD[|4ppiication or Docket Number Filing Date
Substitute for Form PTO-875 13/312,405 12/06/2011|L] tobe mailed

ENTITY: [X)carRGce [] smatt [] micro

APPLICATION AS FILED — PART|
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37 CFR 1.16(a), (b), or (¢
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CFR 1.16(s).
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LAPPLICATION SIZE FEE
(37 CFR 1.16(s))
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12/18/2013 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONALFEE($)
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[_] Application Size Fee (37 CFR 1.16(s))

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))
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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
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: 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 option 2.
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Application No. Applicant(s)

 13/312,405 GUARD ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
AHMED SAEED 2833 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 MONTH(S) OR THIRTY(30) DAYS,

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

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

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) 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) 1-20 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) Claim(s) 1-20 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

or send an inquiry to PPHieedback@uspto.qoy. 

Application Papers

10)L] The specification is objected to by the Examiner.
11)] The drawing(s)filed on 16 December 2011 is/are: a)X] 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)[] 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 for a list of the certified copies not received.

Attachment(s)

1) X Notice of References Cited (PTO-892) 3) CT] Interview Summary (PTO-413)

2) XJ Information Disclosure Statement(s) (PTO/SB/08 Paper No(s)/Mail Date. __) nformation Disclosure Statement(s) ( ) 4 O Other:

 
Paper No(s)/Mail Date 

U.S. Patent and Trademark Office
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DETAILED ACTION

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of pre-AlIA 35 U.S.C.

102 that form the basis for the rejections underthis section madein this Office action:

A person shall be entitled to a patent unless —
(b) the invention was patented or described in a printed publication in this
or a foreign country or in public use or on sale in this country, more than
one yearprior to the date of application for patent in the United States.

Claims 1, 4, 9, 10, 18 and 19 are rejected under pre-AlA 35 U.S.C. 102(b) as

being anticipated by Hotelling (US 2008/0158183).

Regarding claim 1, Hotelling teaches an apparatus comprising: an optically

clear adhesive (OCA) layer 412 between the cover sheet 410 and a substrate 402; and

the substrate, with drive or sense electrodes (404 and 406) of a touch sensor disposed

on a first surface and a second surfaceof the substrate, the first surface being opposite

the secondsurface (col. 9, lines 35-45), the drive or sense electrodes being madeof a

conductive mesh of conductive material comprising metal(fig 4 and col. 2, lines 49-50).

Regarding claim 10, Hotelling teaches an apparatus comprising: a cover 410;

an optically clear adhesive (OCA) layer 412 between the cover sheet 410 and a

substrate 402; and the substrate, with drive or sense electrodes (404 and 406) of a

touch sensor disposed onafirst surface and a second surface of the substrate, thefirst

surface being opposite the second surface(col. 9, lines 35-45), the drive or sense

electrodes being madeof a conductive mesh of conductive material comprising metal

(fig 4 and col. 2, lines 49-50).
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Regarding claim 19, Hotelling teaches an apparatus comprising: an optically

clear adhesive (OCA) layer 412 between the cover sheet 410 and a substrate 402; and

the substrate, with drive or sense electrodes (404 and 406) of a touch sensor disposed

on a first surface and a second surfaceof the substrate, the first surface being opposite

the secondsurface (col. 9, lines 35-45), the drive or sense electrodes being madeof a

conductive mesh of conductive material comprising metal( fig 4 and col. 2, lines 49-50).

Regarding claim 4, Hotelling teaches an apparatus wherein the conductive

material is copper(col. 1, lines 57-58).

Regarding claims 9 and 18, Hotelling teaches an apparatus wherein the sense

electrodes 404 being disposed on thefirst surface (top surface) of the substrate 402

and the drive electrodes 406 being disposed on the second surface (bottom surface) of

the substrate (fig 4).

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis

for all obviousnessrejections set forth in this Office action:

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

Claims 2, 3, 11, 12, 20 are rejected underpre-AlA 35 U.S.C. 103(a) as being

unpatentable over Hotelling (US 2008/0158183) in view of Bick (US 6,924,789).
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Regarding claims 2, 11 and 20, Hotelling teaches an apparatus further

comprising a display 410 separated from the second surfaceof the substrate 402 by an

adhesive layer 412 (fig 4). Hotelling does not teach the display being separated by a

dielectric layer. However, Bick teaches a display 4 separated from the second surface

of the substrate 20 by dielectric layer (17, 27) (Bick fig 3, col. 2, lines 38-50). It would

have been obviousto one having ordinary skill in the art at the time the invention was

madeto utilize the teachings of Bick in the touch panel of Hotelling to provide a

dielectric barrier between the substrate and the display screen.

Regarding claims 3 and 12, Hotelling as modified by Bick teaches an apparatus

wherein the dielectric layer comprises an OCA 27 and cover sheetlayer 17 (Bickfig 3

and col. 2, lines 61-65).

Claims 5-8 and 14-17 are rejected underpre-AlA 35 U.S.C. 103(a) as being

unpatentable over Hotelling, as applied to claims 1 and 10 above,and furtherin view of

Frey (US 2009/0219257).

Regarding claims 5 and 14,Hotelling does not teach the mesh segments

having a width of approximately 10 micrometers. However, Frey teaches mesh

segments (fig 11) having a width of approximately less than 6 micrometers (paragraph

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

invention was madeto utilize the teachings of Frey in the touch panelof Hotelling to

reduce the size of the touch panel.
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Regarding claims 6 and 15, Hotelling as modified by Frey teaches an apparatus

which one or more mesh segments or conductive micropattern covering approximately

5% of an active area or regions of the touch sensor(Frey paragraph 74).

Regarding claims 7 and 16, Hotelling as modified by Frey teaches an apparatus

wherein each of the mesh segments is substantially sinusoidal (Frey, fig 23 and

paragraph 158).

Regarding claims 8 and 17, Hotelling as modified by Frey teaches an apparatus

wherein the conductive meshes have an optical transmissivity of approximately 90%

(Frey, paragraph8).

Conclusion

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to AHMED SAEED whosetelephone numberis (571)270-

7976. The examiner can normally be reached on M-F (7:30-5:00pm).

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

supervisor, Renee Luebke can be reached on 571-272-2009.

The fax phone numberfor the organization wherethis 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.
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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 automatedinformation

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

/AHMED SAEED/

Examiner, Art Unit 2833

/renee luebke/

Renee LuebkKe

Supervisory Patent Examiner
AU 2833
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   Electronic Devices With Flexible Displays
 

This application claims priority to United

States patent application No. 13/171,295, filed June 28,  
2011, United States patent application No. 13/108,256,
    
filed May 16, 2011, United States patent application No.
  

   13/184,303, filed July 15, 2011, United States patent
     
application No. 13/422,724, filed March 16, 2012,
 

 provisional patent application No. 61/454,894, filed March
  

21, 2011, provisional patent application No. 61/454, 936,
    filed, March 21, 2011, and provisional patent application

No. 61/454,950, filed March 21, 2011 which are hereby 
   

incorporated by reference herein in their entirety.

 Background

 This relates generally to flexible displays, and  more particularly, to electronic devices with flexible

displays.

 Electronic devices such as portable computers

5 and cellular telephones are often provided with rigid
    

displays made from rigid display structures. For example,

 a liquid crystal display (LCD) may be formed from a stack
  

  
 of rigid display structures such as a thin-film transistor

   
  layer with display pixels for providing visual feedback to
     10 a user, a color filter layer for providing the display 
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 pixels with color, a touch screen panel for gathering
 

  touch input from a user, and a cover glass layer for

protecting the display and internal components.

Conventional devices may also have input-output

components such as buttons, microphones, speakers, and

 other components. Openings are commonly formed in the

 housing of a conventional device to accommodate operation 
of these input-output components. For example, openings

 may be formed in a device housing to accommodate speaker

 and microphone ports and openings may be formed ina

display cover glass layer to accommodate a speaker port

and menu button.  
 The inclusion of these openings to accommodate 

input-output components may not be desirable. For
 

 
example, the presence of openings may be aesthetically  unappealing, may raise the risk of damage from  
environmental exposure, and may reduce the amount of 
active display area that is available to display images

for a user.
 

 There is often very little real estate available 
for mounting these input-output components. For example,    

 input-output components are often mounted under an   inactive portion of a display or within the sidewalls of 
an electronic device housing.

 The size and number of input-output components
 

 
 

   such as speakers may be limited by the amount of space

available in these locations. For example, a conventional

device may have a single speaker mounted under an inactive

portion of a display. The size and quality of such a 
speaker may be limited by a lack of space in the inactive

  
portion of the display. Additionally, mounting a speaker   
in the inactive portion of a display may add undesirable    

 width to the inactive portion of the display.

 Devices with planar cover glass layers may be prone

2
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 to scratches and damage when dropped on a surface. Users

 Can minimize scratches and damage from drop events using a

protective case. Protective cases may not, however, be

 convenient or aesthetically appealing for many users.

 It is often desirable to produce portable
   

 devices of minimal size. Users of portable electronic
  

 devices may find a thinner device more desirable than a
 

 
thicker device. Compact portable devices are sometimes

provided with convex housing shapes. A convex housing

 shape may increase the internal volume of a device while

preserving a sleek, thin look that is aesthetically

pleasing to a user.

A portable compact device with a convex housing

may have a display. In conventional arrangements, the

 display is flat, so only the portions of the device other

     

than the display have a convex shape. This may limit the

internal volume of the device and may detract from its

appearance.

It would therefore be desirable to be able to
  

  

provide improved electronic devices.

 
 

  

  
summary

Electronic devices may be provided with flexible

displays. The flexible displays may be composed of one or

more flexible layers and may be mounted on top of or under 
    a cover layer. For example, a flexible display may be

 mounted on top of a rigid support member or may be mounted  on the underside of a rigid cover laye
    m4G

 ectronic devices may also be provided with
  

 user interface components (input-output components) such

as buttons, microphones, speakers, piezoelectric actuators

  (for receiving electrical input from a user or tactile

 feedback to users), or other actuators such as vibrators,

 pressure sensors, and other components. These components

3
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may be mounted under portions of a flexible display.  
 

  During operation of the electronic device, the

  flexibility of the display may allow a user to interact
 

 

with the component through the display. For example,

  sound waves from a speaker or localized vibrations from an
     

actuator in an electronic device may pass through the 
 flexible display. The flexible display may also allow an
   

 internal microphone, pressure sensor, or force sensor (or    
other internal components) to receive external input. For

 
 example, a user may deflect a flexible display using a
  

   finger or other external object, barometric pressure may 
 be monitored through the flexible display, or sound waves
 

 may be received through the flexible display.

Components may receive input or may supply

  output through a physically deformed portion of the
 

 

flexible display (e.g., a deformation that occurs when a   
user presses on the display to compress the component).  

  In some configurations, a portion of the flexible display  
may serve as a membrane that forms part of a microphone,

speaker, pressure sensor, or other electronic component.    The ability of a user to compress a component

 such as a button switch by deforming the flexible display  may allow the area of a device available for visual
 

  display to be enlarged. For example, the active area of a
      

flexible display may overlap a component such as a button
  

or speaker.   
 If desired, a flexible display may be deformed
    

by an internal component to provide audio or tactile  
feedback to a user. For example, structures inside an 
electronic device may be pressed against portions of a

 
 

flexible display to temporarily create an outline for a
     
 

 
virtual on-screen button or to temporarily create a grid   
of ridges that serve to delineate the locations of keys in

a keyboard (keypad).
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Electronic devices may be provided with concave

 edge portions of a concave display
  

may be raised relative

the di 
may be mounted on

splay.

 
the concave display.

other damage due to contact with the central portion of

 
to depressed central portions of 

 This helps reduce scratches and
   

Concave displays may include one or more

under a cover layer.

 flexible display layers and may be mounted on top of or

 For example, a flexible display

 layer may be mounted on top of a rigid support member or

 the underside of a rigid cover layer

Concave displays may also include touch- 
sensitive capabilities

layer

 
layer,

 

on top of

 
 or und

by stacking a touch sensor array

er flexible display layers. Rigid
 

   concave displays may be formed from a flexible display
  

a touch-sensitive layer, and a rigid cover layer or

rigid support structure.

curved

 

 

Devices having concave displays formed from
 

 

 
flexible display layers may help maximize the use of the internal volume of an electronic device.

displa

flexibl

 
 

Electronic devices may be provided with convex

ys. The convex displays may include one or more

e displ ay layer
 

under   
££] ex] bl

a cover  
e displ

 

s and may be mounted on top of or

layer with a curved shape. For example, a

ay
 
layer
   

may be mounted on top of a rigid
 

 support member having a convex surface or may be mounted

 on the concave underside of a rigid convex display cover

layer.

Convex displays may be provided with touch-

sensitive capabilities
  
top of

 
or under

structure.

displays may be

touch-sensitive

flexib

formed

by stacking a touch sensor array on

le display layers. Rigid convex 
 from a flexible display layer, a
   

layer, and a rigid cover layer or support
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 Devices having convex

 
  

curved flexible display

of the internal volume of 

A display cover such as a cover gl] 
be mounted over a flexibl
  

may be an organic light-emitting diode displ 
 flexible substrate formed
 

The  polymer. 
 layer having an array of

electrodes.

e display.

PCT/US2012/029844

  displays formed
 

an electronic device.

The   
from one or more sheets of

capacitive touch sensor

from

layers may help maximize the use

lass layer may

flexible display

lay having a

 

flexible display may include a touch sensor

There may be one or more display-based speaker

structures in the electronic device.

speaker structures may
 

the  display. Portions of
  

 speaker membranes for

structures.

The  

 
 

From formed
 

membranes may be 
flexible display.  
may be driven by transducers  

 audio signal input

device. Piezoelec  
 from coils and mag

based speaker structures.
 

   A stiffe
 

flexibl a portion of

membrane. The stiffening struct
 

of
 
foam int

be mounted under the

the display-based

flexible display may have

that is configured to display images to

the active

from circuitry in the elec

ning structure may be used

e display that

 
speaker

a user.

The display-based speaker struct

tric transducers or transducers

tronic

The display-based

flexible

flexible display may be used as

an active area

Speaker

portion of the

CULresS

that receive an electrical 
formed

nets may be used to drive the display-

 
 

  ture may be formed

to stif 
 

is used as a spea

from

 
 

stiff   ts of
 

laye
     

material. The stif
 

fFening struct   
lightweight support

rposed between sh fening
   

 CULe may

structure that allows the spea 
membrane to respond accurately

A suspension structure may be used to att

to the transducer.

form a sti and
 

Ker 
tach a

display-based speaker structure to surrounding housing

6
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: The suspension structure may form a pliant
 

interfac

surrounding housing structures. 
may allow

operation structure.

a desired

housing in which a spea

provided with an acoustic port to tune speaker

response.

between th SP aker structure and the

The suspension structure

the speaker structure to vibrate during speaker

while

Speaker structures may be con

 frequency response.

 
 

 The type of

inhibiting lateral

The elect

speaker may be selected to tune speaker

response. The size and placement of
 

components

also be

 array of

 membrane

an associated sti

speaker membrane may be surrounded by a ring of

display that is con

and thus prevent in

speakers.

and various advantages will be

accompanying drawings and the

description of

  

selected

 that af
 

to tune 
An electronic device may be

 
  
 

  

speaker

display-based speaker struct

fFfening structure.

figured to absorb

 

 
freq

for each speaker structure may be sti 

motion of

ures.

Bach sti

lateral

 the speaker

figured to achieve tronic device

ker structure is mounted may be

 frequency

transducer that is used in a

 frequency

internal device

fect speaker volume and speaker mass may

uency response.

provided with an

The speaker
 

 fFfened with
 

 

fFfened 
 

  
Flexible 
 

vibrations
 

 rferenc betw nn

 
  Further features of
 

  

  
 

mo  
following
 

 

 
Brief Description of the Drawings

FIG. 1 is a perspective view of

electronic device with a f]
 

components in accordance with an embodiment of

invention.

  
 
 

FI G. 2 is a diagram of

7

 an

the inventi

re appa

illustrative set of

ighboring

 

   
on, its nature

rent from the

detailed
 

the preferred embodiments.

an illustrative 

exible display and internal

 the present
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display layers that may be used to

in accordance with an embodiment

FIG.

 portion of

vicinity o

 3 1S a cross-sect

 of

ion
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 form a flexible display

the present invention.

al side view of a

an illustrative electronic device in the

 c an internal user
 

int  er
  

accordance with an embodiment of

FIG.

 portion of

vicinity of

 

an

 
the present

 
 

 

4 is a cross-sect

ill

 
t invention.

 

 ace component in

the present invention.

ion

a button in accordance with an embodiment of

al side view of a

ustrative electronic device in the

 

 

  

FIG. 5 is a cross-sectional side view of another

embodiment of a portion of an illustrative electronic

device in the vicinity of a button in accordance with an

embodiment of the present invention.

FIG. 6 i8 a cross-sectional side view of a
  

portion of

vicinity of an audio component

 

an illustrative elec

 
 

embodiment of
  
FIG.   

embodiment of 
device in

with an embodiment

FIG.

another embodiment

electronic device in the vicinity

accordance with an embodiment of

 

FIG.

 portion of

vicinity of

in accordance with an embodiment

 

an

 

FIG.

 portion of

vicinity of

with an embodiment

 

an actuator

a portion of

the vicinity of
 

of

8 isa
   

of

9 1s a cross-sect

illustrative electronic device in

 

10
 

an

 an

 ill

internal   
 of

the present invent

7 18 a cross-sec

 

 

a pol

  
an

rtion of

tronic device in the

in accordance with an

Lion.

tional side view of another

illustrative electronic

an audio component in accordance

the present invention.

cross-sectional side view of yet

an illustrative
  of an audio component in
 

such as

  
ion

ap

the present
 

invention.

al side view of a

the

iezoelectric actuator
  

8

 of

is a cross-sectional

structural

 
the present invention. 

side view of a

ustrative electronic device in the

component in accordance

the present invention.
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 portion of

vicinity o

accordance

FIG.

illustrative elec

a combined

an embodiment of

FIG. 13

illustrative elec

a combined

f a combined

is a cross-sec 
 

  lustrative elect
 

 internal

tional

PCT/US2012/029844

 side view of a
 

 ronic

inter
  

with an embodiment of

 

 internal
 

  
  

 internal
  

actuator s

present invention. 
 portion of

Hy Ic. 14 
 

 

tronic device wi

12 is a perspective view of 
face component

device in the 
in 

the present invention.

  a portion of an
 

th a

interface component

is a perspective view of

tronic device with a

interface component

tage in accordance with an embodiment

1s a cross-sectional

flexible display and in accordance with

the present invention.

  a portion of an

flexible display and  mounted to

of the

 side view of a

an illustrative electronic device in the
 

vicini

actuator st 
present

ty of an internal  
invention.
  

portion of and an inte

actuator in accordance with an embodiment of

 invention.

FIG. 16

portion of

vicinity of 
embodiment

FIG.

FIG. 15
 

  

1S a cross-sec 
 

 illustrative elect

  
 of

 

structural

1S a cross-sectional

rnal structural component mounted

tional

component mounted to an

tage in accordance with an embodiment of the

 side view of a

an illustrative electronic device with a cover

to an

   the present

 side view of a
 

 ronic

the present invention.

17 is a perspective view of

 device in the

pressure sensor in accordance with an

illustrative an

electronic device with a concave display and a bezel in

accordance

FIG.

 with an embodiment of

 

the present invention.

18 is a cross-sectional
  side view of an
 

illustrative electronic device having a concave display

with a

 
Shape of a

flexible di splay 
support

9

 layer that conforms to the concave

structure in accordance with an
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embodiment

 

 the present
 

portion of

cover layer anda 
adhesive

an  
19 is a clross-sectional
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invention.

 side view of

illustrative electronic device having

 
 
 

present invention.

FI 

 portion of

 

G. 20 iS a cross-sectional

flexible display layer,

layer in accordance wit

a

 
 side view of

 flexible touch-sensitive 1
 

and a cover layer joined by adhesive layers in accor

with an embodiment

FI 

illustrative elec

with a radius of

from a drop 
FE  

surt

IG.

G.

 
 of

21  
 

the present invention.

22 18 a perspective view of

the present

is a cross-sectional

ace in accordance with an embodiment

invention.   side view of
 

a

a

flexible display layer joined by an

th an embodiment of the

a

an illustrative electronic device having a

ayer,

dance

an

tronic device having a concave display

curvature chosen to protect the device
 

or

  
an illust

electronic device with a convex display and a bezel

4 Fh 

on  
illustrative elec

internal con

the present

EF

 portion of

FI

nponent

G. 23 18 a cross-sectional

invention.

IG.

an illustrat
 

convex displ

to a suppo

  
the present

FI

lay with a

 24 18 a cross-sectional

  
invention.

 

 portion of

convex cover layer anda

an adhesive layer in accordance with an embodiment of

G. 25 is a cross-sectional

present invention.

rom a housing structure in accordance wit

the present invention.

 
 side view of

LS in accordance with an embodiment of

 side view of

rt structure in accordance with an embodiment of

 side view of

 

10

 
rative

 formed

th an embodiment

an

tronic device with a convex display and

 

a

tive electronic device having a

 flexible display layer that conforms

 

a

an illustrative electronic device having a

flexible display layer joined by

the 
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portion of

 

FI 

 

G.

flexible displ

26 1s

ay layer,

a cross-sectional

 
 

convex cover

with an embodiment of

an

and a connector port arranged

 

EF  IG.

 
 

27 18s

the present 
a cross-sectional perspective view of
 

 

the device in accordance wit 

 

of

present invention.

FIG.

an

and internal

Of

 
  

FI G.
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invention.

to use the internal

th an embodiment of

28 is a cross-sectional perspective view of

side view of a

an illustrative electronic device having a

a touch-sensitive layer anda

layer joined by adhesive layers in accordance

 

illustrative electronic device having a convex display

volume

 the

 

illustrative electronic device having a convex display

components in accordance with an embodiment

29 is

the present invention.

a cross-sectional Side view of an

illustrative electronic device substantially surrounded by

a convex display in accordance with an embodiment of

present invention.

electronic device such as a portable comput

display and one o

with an embodiment

electronic device such as a cellular tel

handheld device having a display and one or

struct

FI 

FI 

 invention.

electronic device such as a tablet

display and one or more speaker st

with an embodiment of

EF  

FI 

G.

G.

IG.

G.

30 1s

 

 an ill

the 

ustrative
 

a diagram of

r more speaker structu
 

 of

31 is

32 is

 

33 is

the present 
a diagram of

 
res 

invention.

an illus

ter having a

in accordance

trative
 

tures in accordance with an embodiment

 

  
ephone or other

more speaker
 

 f the present

 
tive
  

 having a

accordance

oO

a diagram of an illustra

ct computer

tLructures in

the present invention.

a diagram of an illustrative
  

electronic device such as a computer monitor with a built-

in computer having a display and one or more speaker
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structures in accordance with an embodiment
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FIG. 34 is a diagram of

display layers that may be used

in accordance with an embodiment

FIG. 

layers that may be used to

diode display in accordance with an embodimen

35 is a diagram of

 form

present invention.

FI G.

 portion of

 flexible display

36 1S a cross-sectional

  forms part of a
 

accordance with an embodiment of

FIG. 

 portion of

 

an illustrative elect

37 18 a cross-sectional

  a 
flexible display

accordance with an embodiment of

FI G.

 portion of

 flexible display

an illustrative elect

forms part of

38 18 a cross-sectional

  forms part of a
 

25

30

accordance with an embodiment of

FI G.

electronic device of 
cover layer with speaker openings in accordance wit   embodiment of

FI G. 
portion of

 flexible display

the p

40 is a cross-sec

an illustrative elect

 
39 18S a perspective view of

the type sh

resent invent 
 fened wi is sti
 

accordance with an embodiment of

FI 4] G. 1S a cross-sec
 

 an il] portion of

 curved

lustrative elect

 

accordance with an embodiment of

FI G.

 
42 is a cross-sectional

12
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 of the present

   
an illustrative set of
 

 to form a flexible display

 of the present invention.
   

an illustrative set of   
an organic Llight-emi

the

ting
  

 of

 
side view of a

an illustrative electronic device in which a

speaker structure in

the present invention. Side view of a

ronic device in which a

speaker structure in

the present invention. Side view of a

ronic device in which a

speaker structure in

the present invention.

illustrative an

 own in FIG. 38 having a

h an

1on.

tional side view of a

ronic device in which a

th a support structure in 
the present invention.

  
tional side view of a

ronic device having a

flexible display with a curved support structure in

the present invention.

 
 side view of a
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 portion of

 

an illustrative elec

  
 
flexible d

in accordance with an embodimen

 

FIG.

portion of an illustrative elec

flexible display forms part of 
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isplay fo

 

 
 

structures in accordance with an embodiment of

 invention.

electronic

 lexible d 

FI 44 is a bot G.

ms part of a
 

 Oo]

43 is a cross-sectional

sing] e speake

the present 
side view of

tronic device in which a

 
structure

  invention. 
a

  
 

 

  the device of

 isplay that
 

structures in accordance with an embodiment of

 invention.

  Detailed Description

displays. A flexibl

flexible layers. f desired, 

 

 

forms part of

type shown i

 

 

  the  
 

include a display cover layer such as a

display cover layer.

be provide

components

integrated

examples of

  In some configu

an array of

ttom view of

flexibl

 spe

 

illus

43

an

n FIG. 

an array of

 

Electronic devices may be provided with

tronic device in which a

aker

the present

trative

having a 
speaker

the present

flexible 

e display may include one or more

e display may
 

rations, an
 

 
th  d wi a   

that  
into the
  

  con figurations

are positioned behind,

flexible display.
  

components may be positioned behind,

integrated into the  

  In some configurations,

flexible display.

afl

in which user

 flexib

electroni

 
abu

FI GS

ted against

1-16 show

le or rigid

c device may

 exible display and user interface

or

 

    inte  ace
 

abutted against or

 
electroni c device may

be provided with a concave display having one or more

flexible d 

examples of

isplay layers.
 

  con figurations

FIGS. 1, 2,
  

and 17-2 1 show

in which an electronic device

may be provided with a concave display having one or more

flexible d isplay layers.

  In some configurations,

13
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be provided with a convex display having one or more

  
 
flexible display layers. FIGS. 1, 2, and 22-29 show
    examples of configurations in which an electronic device
  

may be provided with a convex display having one or more

flexible display layers.
 

  In some configurations, a portion of the    
 
flexible display may form a membrane structure of an 
electronic component such as a speaker, a microphone, a

 laser microphone or a pressure sensor. FIGS. 30-44 show
 

   
  

examples of configurations in which a portion of the

flexible display may form a membrane structure of an

 
  

  
electronic component.

 
  

As shown in the examples of FIGS. 1-16, an
 

    electronic device may be provided with a flexible display 
and user interface components. User interface components 
may include buttons, switches, microphones, actuators such

as solenoids, motors, and piezoelectric actuators,

connector ports, touch screens, proximity sensors and  

other components for accepting input from, or transmitting   information to, a user or the surrounding environment.  
 Flexible displays may be formed from flexible

 

  
layers such as a flexible display layer (e.g., a flexible
   organic light-emitting diode array), a flexible touch-

 

   sensitive layer (e.g., a sheet of polymer with an array of
  

    
  

  
  

transparent capacitor electrodes for a capacitive touch

sensor), a flexible substrate layer, etc. These flexible

layers may, if desired, be covered by a flexible or rigid

 cover layer (sometimes referred to as a cover glass) or
 

  
may be supported by a support structure (e.g., a rigid

 

 support structure on the underside of the flexible   layers). In electronic devices with flexible displays
 

 
that are covered by rigid cover layers, the cover Layers

may be provided with openings that provide access to the 
  flexible layers of the display in the vicinity of a user

14
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 interface device.

have an opening that all

For example

 
relative to the cover glass la

moves within the opening,

 
 

 
 
 

unde

 

To maximize the area of

flexible display that is availabl

Formed

PCT/US2012/029844

, a cover glass layer may

yer.

 rlying portions of 
(e.g., to allow

 the portion of e

lows a button member to move

As the button member

the

actuation

the

for displaying visual
 

flexible display may be det

of an associated switch).

information to the 

positioned behind,

 flexible display.
 

 
display may allow a user

 interface component

 
components or by ot

flex (e.g.,  
displa 

user, user

abutted aga

The de formable nature of the

   
interface component

inst or integrated

ts may be

into the 
 
to in 

ts (input-ou

the display into contact with

teract with

tput components) 
the user interface

 

flexible

the user

by moving

therwise allowing the display to locally

to allow sound to pass through the

the exterior environment to be made by an int

  
 

pressure sensor).

display may

component.
 

 membrane that is Formed

If desired,

form a membrane portion of

 froma
 

  
display incl

sensors, speakers,

 An

ude microphones, lL

etc.

illustrative electroni

 

 
ternal

flexible

y or to allow a barometric pressure measurements of

  the exible 
 

a portion of

 

 
Components that may be provided with

 
  a

an electrical

a

flexible
 

portion of

aser microphones,

 c device of
 

FIG. 1.
—7G 

ectronic device
 

Or oO 
electronic device 
computer,

device,

device, a cellular

 

that may be provided with a

a somewhat

pendant device,

Ff]  exib]
 

10 may be a port

ther suitable electronic device. 
10 may be a

 
telephone,

or other wearabl

 For 
laptop computer, a

smaller device such as a wris

 
a media player,

15

pressure

the type

e display is shown in

table electronic device

example,

tablet
  t-watch

 e or miniature

etc.

Device 10 may include a housing such as housing
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12.

case,

composites,

other suitable materials,

material

Housing 12,

may be

PCT/US2012/029844

 

  formed of plastic,

metal (e.g.,

 
Ss. In some situations,
 

formed  from dielectric or other
 

 
structures

metal e

In other si

 
Cua

tha

tions, housing 12
   

t make up housing

lements.

 Device 10 may have a

14. FEF
 

 from mu

include

pattern suitable

 form a

also in

pixels.

be  

substrates having thicknesses of other

flexible display

formed using

Suitable thicknesses

 ltiple layers of  

which may sometimes b

stainless steel,

or a combinat

referr

glass, ceramics,

aluminum,

d to asa

fiber

 
etc.),

 
 ion of

parts of
 

housing

these

12 may be  
low-conductivi

 or at least 
 

lexible display 
material.  

some

12 may be formed

ty material.

the of

from

flexible display such as

14 may be formed

These layers may

a touch sensor layer such as a layer on which a

 of indium tin oxide (  
capacitive

cl

 
ITO)

touch sensor array.

ude a layer that contains an array of

These

 

electrodes or other

transparent electrodes have been deposited to

layers may

display

The touch sensor layer and the display layer may
  

 flexible sheets

The display pixel array may be,

  
         

of

 fF 10 microns to 
 

(as an example).

 

  
 

 
  

for example,

polymer or other

0.5 mm or

an

 

 
organic light-emitting diode (OLED) array. Other types of

flexible display pixel arrays may also be formed (e.g.,

electronic ink displays, etc.). The use of OLED

technology to form flexible display 14 is sometimes

described herein as an example. This is, however, merely

illustrative. Flexible display 14 may be formed using any

Suitable

displays

illustr

(L.e.,

array),

  D that are based on OLE

ative.

 In addition to these
 

the OLE  
 

flexible display technology.

functional

 
The use

 

flexible of
 

technology is merely 
 

> array and the opt

 display layers

tional touch sensor

display 14 may include one or more structural
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layers. 
support structure (e.g.,
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For example, display 14 may be covered with a

flexible or rigid cover la

a rigid support).

 

Layers of

yer and/or may be mounted on a

 

 
adhesive may be used in attaching

to each ot

layers to rigid and

 
flexible structural

flexible display layers

ther and may be used in mounting flexible display
 

 

   

layers.
  

 
   

components

 
 

 
 
 

In configurations for display 14 in which the

cover layer for display 14 is flexible, input-output

that rely on the presence of flexible layers

ted at any Suitable location under the displaymay be mount

(e.g., al

central port

 
long peripheral portions of the display, ina 

  
 for displ ay 14 in which the
 

a rigid cover glass layer or ot

rigid layer may be provided wit

tion of the display,

 flexible

 
   

 

etc.). In configurations

layers are covered by

ther rigid cover layer, the

th one or more openings and

the electronic components may be mounted under the

openings. For example,

openings such as a circular opening 16

a rigid cover layer may have

 for button 17 anda

 
speaker port opening such as speaker port opening 18

 (e.g., for an ear speaker

have other openings

housing 12

buttons,

audio jack,

etc.).

display 14 such as peripheral regions 201

 

sleep buttons,

 

(e.g.,

In some embodiments,

  
  

for accommodating volume buttons,

and other buttons,

data port connectors,

portions of

for a user). Device 10 may also

openings in display 14 and/or

ringer

 openings for an

removable media slots,

  
 flexible
 

  
and portions of display 14 such as rectangular

portion 20A
  

 

(bounded by dashed line 20) may co:

 

may be inactive

central

rrespond to

 
the active part of display 14. In active display region

20A, an array of image pixel

and images to a user of

 

 

 

 
device 10.  
 

ls may be used to present text

In active region 20A,

display 14 may include touch sensitive components for

input and interaction with a user of device 10. £  
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 desired, regions such as regions 201 and 20A in FIG. 1 may

both be provided with display pixels (i.e., all or    substantially all of the entire front planar surface of a 
device such as device 10 may be covered with display 
pixels).

 

 

 
 Device 10 may, if desired, have internal user

interface components such as buttons 17 or speaker

component 19 that occupy openings such as openings 16 and

 18 respectively in an optional rigid cover layer of 
flexible displ

 

  ay 14. Buttons 17 may be based on dome
 

15

20

25

30

 Switches or other switch circuitry. Buttons 17 may

 include button members that form push buttons (e.g., 
momentary buttons), slider switches, rocker switches, etc.

 Device 10 may include internal structural components such
   

as structural component 22 that add a raised structure to

a portion of

 
   Flexible display 14. Device 10 may include
  

components

 be fully int

 

physical in

ternal to device 10, but that receive input 
 

 such as interface components 24 and 26 that may

 from the user or from the surrounding environment through
   

  teraction with flexible display 14. Interface
 

components 22, 24, and 26 may be positioned in active
     region 20A or inactive region 201 o Flexible display 14.

 
 
 

separately   
features.

form a combined component with structural and internal 
Interface components 24 and 26 may be

 

 
nterface components 22, 24, and 26 may be positioned

from one another or may be commonly located to

 
   

 positioned underneath flexible display 14 so that flexible

display 14 must

24 or 26 or,
 

 

 
 

be deformed in order to contact components

 
desired may be positioned to remain in
 

   
 constant contact with flexible display 14.
 

An exploded perspective view of an illustrative
  

 display is shown in FIG. 2. As shown in FIG. 2, flexible   
 display 14 may be formed by stacking multiple layers

 
 

including flexible display layer 14A, touch-sensitive
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cells, electronic ink elements,

 

display layer 14 may incl

 

 

PCT/US2012/029844

layer 14B, and cover layer 14C. Flexible display 14 may

also include other layers of material such as adhesive

layers, optical films, or other suitable layers. Flexible

ude image pixels formed form
rm rm

    light-emitting diodes (LEDs), organic LEDs (OLEDs), plasma

liquid crystal display
 

(LCD) components, or other suitable image pixel structures
 

 compatible with flexible displays.
 

Touch-sensitive layer 141 
 

B may incorporate

capacitive touch electrodes such as horizontal transparent  
electrodes 32 and vertical transparent electrodes 34.
n

  
    
resistive, optical, acoustic,

Touch-sensitive layer 14B may,

touches on touch-sensitive layer 14!

 

 

 
in general, be configured

to detect the location of one or more touches or near

B based on capacitive,

inductive, or mechanical

measurements, or any phenomena that can be measured with

 respect to the occurrences of the one or more touches or
 

 near touches in proximity to touch sensitive layer 14B.

 Software and/or hardware may be used to process

 

 
   

track one or more gestures.

   
stationary or non-stationary, single

the measurements of the detected touches to identify and

A gesture may correspond to  or multiple, touches 
or near touches on touch-sensitive layer 14B. A gesture

 may be performed by moving one or more fingers or other
  

objects in a particular manner on touch-sensitive layer 
 14B such as tapping, pressing,

twisting, changing orient

pressure and the like at

 
 

tation,

essentially 
contiguously, or consecut

Characterized by, but is

   
rocking, scrubbing,

pressing with varying

the same time,

Lively. A gesture may be  
not limited

 
sliding, swiping, rotating, flexing,

  

  
to a pinching,

dragging, or tapping

 motion between or with any other finger or fingers. A
 

 Single gesture may be performed with

one or more users, or any combination thereof.
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  Cover layer 14C may be formed from plastic or
 

  glass (sometimes referred to as display cover glass) and
  

  may be flexible or rigid. desired, the interior
  

    
 

surface of peripheral inactive portions 201 of cover layer

14C may be provided with an opaque masking layer on such

as black ink.

  
 

Touch-sensitive flexible display section 14AB  may be formed from display pixel array layer 14A and
 

  optional touch sensor layer 14B.

FIG. 3 is a cross-sectional side view of a

    
 

portion of flexible display 14 in the vicinity of internal 
user interface component 24. Flexible display 14 may be

  deformed away from its natural shape under pressure. For  
  
  

example, flexible display 14 may be deflected by pressure  
exerted by a user or by other external forces in direction 

 40. As shown in FIG. 3, pressure in direction 40 may

  cause flexible display 40 to deform as indicated by dashed 
  
 

      
  

lines 44. Internal component 24 may be configured to

receive input due to deformation of flexible display 14.

Internal component 24 may also provide a temporary return

(restoring) pressure in direction 42.

Pressure in direction 42 may cause flexible
 

  display 14 to temporarily deform outward of device 10 as

indicated by dashed lines 46. Pressure in direction 42
     

   
may, if desired, be formed by an internal actuator that   deforms display 14 to provide a desired tactile sensation
      on the surface of display 14 to a user of device 10.
  

Flexible display 14 may have a natural resiliency that,

  following deformation as indicated by dashed lines 44,

  causes flexible display to temporarily deform outward of
 

  device 10 as indicated by dashed lines 46 before returning 
 to its natural shape. Internal component 24 may be a

button, an actuator such as a motor, solenoid, vibrator,

or piezoelectric actuator, a pressure sensor, an audio

20
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component such as a microphone or speaker, or other

  component. Because display 14 is flexible, these
    components may operate effectively, ven when covered by
  

display 14. For example, audio components such as

microphones and speakers may receive and transmit sound

through flexible display 14. A barometric pressure sensor 
 or a force sensor may also receive input through flexible 

display 14. Components such as actuators may be used to 
temporarily create raised ridges or other external     features on the surface of the flexible display (e.g., to 
indicate to a user where an on-screen button or group of

  buttons is located). The portion of display 14 under 
which components 24 are mounted may be active (1i.e., a 

  portion of the display that contains OLED pixels or other
 

  display pixels) or inactive (1.¢e., a peripheral portion of
   

 the display outside of the active region).

 FIG. 4 is a cross-sectional side view of a
 

   portion of device 10 in the vicinity of button 17 of 

device 10. As shown in FIG. 4, button 17 may have a
     

button member such as button member 52 that reciprocates  within opening 16 of cover layer 14C. When a user presses
        

 the exterior of button member 52 in direction 58, button

 member 52 may press against touch-sensitive flexible
 

  display section (layer) 14AB. Touch-sensitive flexible
  

      display section 14AB may be deformed to depress a dome
  

Switch such as dome switch 56 or other switch mechanism, 
thereby activating the switch (e.g., shorting internal   
switch terminals together to close the switch). Dome 

 Switches such as dome switch 56 may, if desired, be 
mounted to printed circuits such as printed circuit 54.  Dome switch 56 may have a dome-shaped biasing member that

  pushes touch-sensitive flexible display section 14AB
 

outward in direction 60 when the user releases pressur 
  from button member 52. Dome switch 54 and printed circuit

21
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54

str

Swi tches may used if

ucture 50 behind  

 des

flexible display 14.

ired, such as swit
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may be recessed in a support structure such as support

 Other types of

ches with

spring-based biasing members or other biasing structures

that

use

 
 of   

is merely il

por

dev

layer

 FIG.

device 10 tion of  
ice 10.

  14C o flexibl

lustrative.

in

The illustrative embodiment

from the illustrative embodiment of

e display 14

bias button members such as button member 52.

buthe vicinity of  
 Oo

The

a dome switch with a dome-shaped biasing structure

5 1S a cross-sectional side view of a

 tton 17 of

5 di

 
  FIG. ers
  

4 FIG. 
 

is nota
 

whi

layer,
 but a flexibl
   

ch flexibl

e cover layer.
  

L4C

 54.

ext

e displ

, button 17 incl
  

 n    

fFlexibl erior of

ay 14 contains a

udes

the embodiment of

e display 14

 In an 
ex] 

in that cover

rigid cover

embodiment in

ble cover layer
 

dome

FI G. o,
 

in directi
 

 

Switch 56 and printed circuit

a user may press the

on 58. Flexible

display 14 may be deformed to depress dome switch 56 or

other switch mechanism,

in FIG. 4, thereby activating the switch.

dome switches such as dome switch 56 may,

As

 Lt

desired, be mounted to printed circuits such as printed

  
      

 
   

Circuit 54. Dome switch 56 may have a dome-shaped biasing

member that pushes flexible display 14 outward in

direction 60 when the user releases pressure from button

member 52. Dome switch 54 and printed circuit 54 may be

mounted in support structures 50 behind flexible display

14. Other types of switches may use spring-based biasing

members or

suc

dome-shaped biasing structure

wit

  
oO 

h as but

Providing device

hout the need  

ther biasing structures

ton member 52.
n
The use of a do

is merely il 
10 with exib]

to bias button members

me switch with a

 lustrative.

e display 14
 

for an opening

access button 17 allows 
bu

  in flexibl   14 to
  

flexible display
 

tton 17 without disruption.
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  5 configurations, the portion of the flexible display that 
overlaps the button may be an active display portion or an 
inactive display portion. When an active display portion

 is configured so as to overlap buttons and other  components, there is generally more area available for the
 

 
  active display portion. The presence of flexible display
  

14 over button 17 (or other components) may also reduce  the risk of moisture or dirt entering into the interior of

device 10.  
 FIG. 6 is a cross-sectional side view of a

  portion of device 10 in the vicinity of audio component

19. Audio component 19 may be recessed in a chassis 50

 
 

behind flexible display 14. Audio component 19 may be a  speaker for providing sound to a user of device 10 ora

 microphone for receiving input from a user or the external

 environment. In the embodiment shown in FIG. 6, sound may
    be transmitted through flexible display 14 to a microphone
 

     or from a speaker. The portion of exible display 14
  

that overlaps audio component 19 may be active or

inactive. Arrangements in which component 19 is covered

 with part of the active area of display 14 may allow the  
  
 

Size of active region 20A o exible display 14 to be
   increased. The presence of flexible display 14 over audio
    component 19 may also reduce the risk of moisture or dirt

     
entering into the interior of device 10.
 

 FIG. 7 is a cross-sectional side view of a  
portion of device 10 in the vicinity of another embodiment   of audio component 19. In the illustrative embodiment of 
FIG. 7, audio component 19 may be a speaker or microphone

 that contains a diaphragm such as diaphragm 70. Diaphragm

 70 may be formed from a separate structure that is
 

 
  
   

    
   
attached to the underside of flexible display 14 or may be

formed from a part of flexible display 14. As in the

embodiment shown in FIG. 6, audio component 19 may be

23
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mounted within support structures 50. Audio component 19

may include a magnet such as magnet 74 and a coil such as

   coil 72 in which current may flow. If audio component 19
   

is a speaker, current may be driven through coil 72 to

induce motion in diaphragm 70 and thereby

  

emit sound

through flexible display 14. If audio component 19 is a
 

  
microphone, sound waves originating from the exterior of  device 10 may induce vibrations in flexibl

  

e display 14
 

which are transmitted to diaphragm 70 and ultimately to

 
coil 72 in which current may be induced.

n
The current 

produced in coil 72 may be used to transmit sound

  

  
information to device 10. Diaphragm 70 may be a separate

member in contact with flexible display 14 or may be an

integral part of flexible display 14.
   

   

 
 

FIG. 8 is a cross-sectional side view of a 
 portion of device 10 in the vicinity of another possible    embodiment of audio component 19. As shown in FIG. 8,

audio component 19 may be a laser microphone which uses

vibrations in flexible display 14 induced by sound
   

originating external to device 10 to produce an signal to

be transmitted to device 10. As shown in

 

 FIG. 8, audio

component 19 may be recessed in support structures 50.
 

Audio component 19 may include a light emi

such as laser component 80. Laser compone 
 

       
 
 

absorbing component 82.

 

laser beam such as laser beam 84 in the direction of

flexible display 14. Laser beam 84 may reflect off o

tLting component  
nt 80 may emit a 

 
  

 
 

flexible display 14 and a reflected laser beam such as

eflected laser beam 86 may be absorbed by a laser

Laser beam 84 and reflected laser beam 86 may be

used in combination with laser 80 and photosensitive

element 82 to monitor variations in distance 88 from

   
 

Sound waves originating external to device

24

 
exible display 14 to component 80 and component 82.

10 may induce
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vibrations  in flexibl e display
 

oscillate.

converted into sound-related init

portion of

as component 22 of

FIG. 9,

piezoelectric

as piezoelectric actuator 90 may vary in shape

thickness)

produce an output voltage when compressed

piezoelectric element in actuator 90 may serve as a

component

The os

FIG. 

 

 cillations in  
9 is a cross-sectional

device 10 in the vicinity of

FIG. 1. 
 

 
(actuator 90).

22 may contain an
 

actuator

side view of

a component

(1.
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14 causing distance 88 to

distance 88 may be

formation by device 10.

a

 such

In the embodiment shown in

such as a

Piezoelectric actuators such

(e.g.,

in response to applied control voltages and may

e., the

 force

sensor in addition to serving as a controllable actuator).

A user o f device
 

in direct

exert a mechanical

 other

transmitted to device 10.

actuator 90 may be used to provide tactile

 user of

 surfaces
 

expansion of
 

actua  direc

 tion 92.  
force sensor,

device 10.

 of piezoelect

10 may exert  force  on flexibl
  

e display 14
 

 Flexible display 14 may be deformed to

 

A voltage di

Conversely,

 

fFference applied to
 

 ric actuator
 

 

tor 90 may then de

tion 94 providi

device 10.

portion of

component 22 of

Cause a permanent deformation s

FI G.

 

 

 

 10]  of
 

touch-sensi

flexible display 14 to

device 10. S

  
piezoelectric actuator
 

 form

| pressure on piezoelectric element 90 or

inducing a voltage which may be

piezoelectric

feedback toa

the 
90 may induce an

90.

     ng tactile

10 is a cross-sectional

feedback to a user of

side view of

Piezoelectric

Flexible display 90 in

 

 
 

device 10 in the vicinity of

ctr

  
indicate the 

tive layer 14B in

uctural

uch as de

  
 location 

display

structural

component 22 may 
formation 102 in

 of portion

14 to the user
 

of
 

device 10.   
Portion 101 may be,  for examp]

 
le, a letter

key or other button in

displayed on  flexible display 14.

25

a virtual keypad (keyboard)

A touch sensor array
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associated with display 14 may be used to gather user

iL nput (i .@., the touch sensor array may be used to

determine when a user has pressed the virtual key

associated with portion 101). The loca  tion of portion 101

may also be indicated visually using associated display

Pp

desire to be able

 

ixels in   flexible display
  
 

   

4, At time S, a user may

to locate portion 101 without having to

 flexible display
 

   structural

portion 101  
 

  
look at flexible display 14. Deforming

14 in the vicinity of portion 101 using

component 22 may allow a user to locate

without visual aid. Structural

isolated component indicating the  
portion 101 of 
an array of

array of portions

and symbol keys in a virtual 
  

 

 

 
   

  
 
 

    
 

touch-sensitive

10]

location of

component 22 may be an

 a single
  

 

components 22 indicating the locations of

(e.g.,

  
the array of

keypad displayed

layer 14B or may be one of 
an

 

letter, number, 
on display  

 
 

  
 

 

  
 
 

14). Structural component 10 may be a separate component

mounted to support structures 50 or may be an integral

part of support structures 50.

FIG. 11 is a cross-sectional side view of a

portion of device 10 in the vicinity of a hybrid component

such as component 100. Component 100 may include both an

internal interface component such as internal component 24

and a structural component such as structural component

22. Structural component 22 may cause a permanent

deformation such as deformation 102 in flexible display 14

in the vicinity of internal component 24 to indicate the 
 

location of internal
  

10. The presence of

 
  

of device 10 and int
   

location of internal
  

 
 of inter
 

 

 
in f]

component 22 to the user of device 

flexible display 14 between the user

ernal component 24 may obscure the

 interface componentt 24.

 
face component 24 may be indica
 

display pixels

flexible display 14

 
 

exible display 14.

The location

ted visually using

 The deformation of
 

 
 in the vicinity of

 
inter   face component
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24 using structura

to locate inte   fac
 

Component

location of 
sensitive

a Sing

1 component 
e component

le inter

 be one of
 

components 
layer 14B or may

100 indicating
  

interface components 24. 
FI G. 12
 

of device 10 in wh 
such as button 17.

F
 
Ic. 11,

structural component 22  
FIG. 12,

ich internal

 
 

a ridge or other dei
 

102  in

(shown in FIG.

 

 

  location of
 

20

25

30

FI 

 portion of

illustra

component

component 
component

actuator such as ac

recessed in chassis

electrically or mec

button

G. 13

tive embodiment of

such as internal

such as s1

 
temporaril

in £
 

exibl e display 14.

17.

is a cross-sectional

 
 
tuator stage 110.

50. 

24 without

face component

an array of

the locations of

is a perspective view of

component

In the embodiment o

component 100 includes internal

formation such as de
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22 may also allow the user

visual aid.

100 may be an isolated component indicating the  

24 of touch- 

 
 an array of

 
an embodiment

24 is a button

f FI as in G. 12,
 

component 24 and 
11). As shown in

formation

 
flexible display 14 may be used to indicate the

 side view of
 

 device 10 in the vicinity of

100 which includes an internal in

component 24 anda

Component

Actuator stage

hanically raised in di

another

a hybrid component such as  
 terface

structural

tructural component 22 mounted to an 
100 may be

110 may be 
rection 112 to
  

  
  Deformations 

  
display
 

device 24 to a user of 
be el ectrical

14 may indicate

y produce deformations such as deformati

102

  ons 102
 

in flexible
   the location of internal interface
 

 device 10.
 

ly o
 

to remove de

returning

   Format

mechanically lowe

Actuator

ed

  
stage 110 may  

in direction 114
 

 ions 102 in
 

flexible displ

  
 
ay 14
 

Component

location of 
sensitive la

 

100 may be an isol

a single intert

 yer 14!

 
 

 B or may be one of
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  components 100 indicating the locations of an array of

 
  

respective interface components 24.   FIG. 14 is a cross-sectional side view of a
 

 portion of device 10 in the vicinity of another

 illustrative embodiment of a component such as structural
  

  component 22. In the arrangement of FIG. 14, structural
   

component 22 is mounted an actuator such as actuator stage

110. Some modes of operating device 10 may require visual 
interaction with a user of device 10 (e.g., a mode

 
 

involving the display of images or video). In these   
 visual modes, the location of portion 101 of touch-
  

     sensitive layer 14B of flexible display 14 may be
     

indicated visually using display pixels in flexible

display 14.

 In other modes of operation of device 10, a user
 

   
 

of device 10 may wish to determine the location of portion

  101 without visual aid. In the embodiment shown in FIG.

 
14, component 22 may be recessed in support structures 50.  
Actuator stage 110 may be electrically or mechanically

raised in direction 112 to move structural component 22  
into contact with flexible display 14 to temporarily   
produce deformations such as deformations 102 in flexible  

 
   

 
   

display 14. Deformations 102 may indicate the location of

portion 101 to a user of device 10. When no longer needed

for tactile interaction (e.g., upon switching to a video
  
     

display mode), actuator 110 may be electrically or
   

mechanically moved in direction 114 to lower structural  
 component 22 and remove deformations 102 in flexible
 

display 14.   
 FIG. 15 is a cross-sectional side view of an
 

 embodiment of device 10 in which device 10 includes

housing 12 and cover member 122. Cover member 122 may be   formed of plastic, glass, ceramics, fiber composites, 
metal (e.g., stainless steel, aluminum, etc.), other

28
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or a combination of
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these materials.

 

 device

122 may be a single struc

In order t

ture or may include
     

o facilitate lifting
 

10, s
 

 

14 E structural component
 

122
 

    
lifted,
 

such as

display

 lifting

user tO

may be coupled to an actuator
 

in direction 134.

tructural component

130 which may be used to 
When

 structural component 134 may cause a deformation 
 deformation 102 in flexible display 14. Flexible
 

14 may exert a pressure on cover member 122,

cover member 122

grip cover member 122

in direction 134 all

in order to

owing the

lift cover

member 122 to an open position such as open position 140. 
Actuator 130 may then be used to lower structural

component 22

display

in direction 132

 14 to return to its

in order to allow

original s

 
  flexible
 

 
hape. Actuator 130

may be activated in response to a control signal produced

by the user using actuator switch 124

signal

portion

illustrative embodiment of

24. In 

component

 from other suit

 
FIG. 

 of

 

table cont

internal

 
16 iS a cross-sectional

device 10 in the vicinity of

or by a control

trol circuitry.

 side view of a
 

another
 

 
 

the embodiment shown 
pressure sensing module 140.

member 142

and electrical

flexible displ

contacts 144.

ay 14 (e.g.,
  
environment o

display

140 by contact

transmitted to

to atmospheric  
device 10).
 

14 may 
member 142.

 
   

  
interface component

in FIG. 16, interface

sensor that includes a24 may be a pressure

may be coupled between a contact

(which is in contact

pressure changes in

Pressure

 membe 
 with £1

 
sensing module 140

r such as contact

14)
  

exible display
 

Pressure

by a user o

may be exerted on

 
f device 10 or due
 

 the

Pressure exerted on

Pressure i

surrounding

 flexible
 

 
be transmitted to pressure sensing module

 nformation may be
   

device 10 through electrical contacts 144.

Pressure sensing module 140 may sense pressure changes
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using piezoelectric, 
optical or other mechanisms.  flexible display 14 allows

capacitive,
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inductive, resistive,

Providing device 10 with 
flexible display 14 to extend
 

 over interface component 24,
 

 region 20A o
 

flexible display 14.

increasing the area of active
n   The presence of
 

 flexible display 14 over intert
  
reduce the risk of

interior of device 10.

 
device is provided th

internal component 
deformed by an act 

In accordan

 

“s

tion
 

 deformation o
 

from the internal

 

  In accordan

 

ce wit

 

at includes a
  

 

face component 24 may also 
moisture or dirt entering into the

th an embodiment, an electronic  
 
flexible display and an 

where the flexible display may be
 

external to the device and

 

component.
 

flexible display includes a

touch-sensitive layer.

ce wit 
 

 
 

 
flexible display layer

the flexible display creates a response

th another embodiment, the

flexible display layer anda

In accordance with another embodiment, the

of the flexible display includes an

active display region and the internal component is 
covered with a po rtion

  
 ° the active display region of the

 

flexible display.

  
 

internal component includes a but

 
tLton and deformation of

In accordance with another embodiment, the

  
 

the flexible display compresses the button.
 

 
the flexible display

In accordance with ano

 
 

 
 

having at least one opening.
 

opening includes a hole

button further includes

 the button member moves

layer, and the movemen

In accordance

 

Format opening causes deft

 

ther embodiment,

further includes a rigid cover layer

with another embodiment, the

in the rigid cover layer, the

a button member in the opening, 
within the hole in the rigid cover

t of the button member in the
   tion of the
 

30

 flexible display.
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In accordance with another embodiment,

ternal component includes a pressure sensor and  
pressure on the pressure sensor,

 In accordance with another embodiment, 
pressure sensor includes a piezoelectric actuator 

the

flexible display exerts a mechanical

the

and the

 
mechanical pressure induces a voltage on the piezoelectric

ac

internal component includes a laser microphone

tuator.

 

 
detec

device and detecting the   
detec  

ting a sound origina

 sound includes,

In accordance with another embodiment,

fo  
ting external to the ele

with a l
 

the 
 

 

ing deformation o

device is provided

audio component that
 

the  fFlexibl]
 

 
incl

In accordance with an embodiment,

 
e display.

 

audio

flexible display

region of

component

  the fFlexibl]
  

 

flexible display incl

 
udes a

  
component includes a diaphragm and

mounted in contact

 
elec

  

touch-—

 In acco}

 In acco}

 

internal component

display,

 
sensitive layer.

rdance with anothe

with the

flexible display mounted on the housing,

mounted under a portion of
 

where the 
 to detform the port

 

tion of

 firs  

that includes

 flexible display.

an el 
 a flexible displ
 

transmits or receives sound

In accordance with another embodiment,

e display.

In accordance with another embodiment,

 flexible display laye

r embodiment,

 
  

tronic device is provides that includes a housing,

 

the

Lr

ctronic

aser,

ectronic

ay and an

through

 
the

udes an active display region and the

1s mounted behind the active display

the

r anda

the audio

 
 

 

the  flexible display.

In accordance with another embodiment,
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flexible display.

rdance with another embodiment, an

a

and a first

the flexible
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internal component includes a piezoelectric actuator,

whe re a voltage applied to the piezoelectric actuator 
 causes an expansion of the piezoelectric actuator and the

portion of
   

   the flexible display deforms in response to the  
expansion of the piezoelectric actuator.

    In accordance with another embodiment, the first  
internal component includes a structural component, where

the

 
 portion of the flexible display deforms in response to   

physical contact with the structural component and

    
  

      deformation of the portion of the flexible display causes

the portion of the flexible display to conform to a

surface of the structural component.  

 In accordance with another embodiment, the  electronic device further includes a second internal
 

  component mounted under the portion of the flexible

display,

con  forms to the surface of the structural component

where the portion of the flexible display that

 
  
 

     

indicates the location of the second internal component.

second int

portion of 

   In accordance with another embodiment, the 
ternal component includes a button, where the  

  fur

 
ther de

device and

flexible display compresses the button.

  the flexible display is configured to be
    

formed by an action external to the electronic
    

further deformation of the portion of the
 

       
 In accordance with another embodiment, the first

  

internal component further includes an actuator, where the    
structural component is mounted on the actuator, where

  
raising the actuator moves the structural component into

contact wit

       th the portion of the exible display, and
 

where lowering the actuator moves the structural component
 

out

 

 of con
  
tact with the flexible display.

 In accordance with another embodiment, the
 

 

flexible display includes a touch-sensitive layer, where
    deformation of the portion of the flexible display
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  con

indicates the location o
 

 the layer of

 
 

 

 
 

 
 

  

electronic device fur

component mounted on

portion of the f]

of the structural
    

second internal component.

 

 electronic device

actuator switch coupled  or
 

 the
 
Flexible display

member and the pressure

cover member.

The

forming to the surface

exible display cont

component

In accordance wit

 of

  f a portion of

flexible display.

 

 

the actuator and def

to the actuator,

illustrat
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In accordance with another embodiment,

ther includes a second internal

 formation of

the structural component

the touch-sensitive

the

  the
 

forming to

indicates the location of

th another embodiment,

on the cover member lifts

 the surface

the  
the

further includes a cover member and an

where deformation

exerts a pressure on the cover
 

tive of

 the

  
 the
 
foregoing

this

  inven principles of

be made by those skilled

is merely

in the art wi  
the scope and spirit of As shown in

21, an electronic device

display.  
display layer that
 

Concave 
layers such as a

the examples of

The concave display may

has been bent

displays may be

flexible display

the invention.

 

tion and various modii
 

   
thout

 1G
 GS. 1,

fica

depar

tions can

   ting from

2 and 17-
  

may be p

 
 

include a

formed

flexibl

rovided with a concave

e   to curve the display.
 
From Flexible 
 

 
layer
 

  
organic Light-emit

sensitive layer (e a“Je, 
transparent capacitor electrodes

 sensor), a

 if

ting diode array),

flexible substrate layer,

desired, b

 sheet of

 

 

layers may,

cover layer

may be supported by a support structure

support structure on the

 layers).

 
 underside of

33

a

etc.

covered by a

(e.g.,

 

polymer with an array of

 

 

(sometimes referred to as a cover glass)

(e.g.,

 
a flexible

flexible touch-

 

for a capacitive touch

These flexible

flexible or rigid

or

a rigid

the flexible

In electronic devices with concave displays that
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are covered by rigid cover Ll

be provided with openings tha

flexible

 
 layers of the displa
 

  
glass layer may have an openi
  

member to move relative to th

button member moves within th

   the exible disp

PCT/US2012/029844

the cover layers may

the

ayers,

t provide access to

y. For example, a cover  
ng that allows a button 
e cover glass layer. As the

e opening, underlying

lay may be deformed (e.g., to
 

portions of  
allow actuation of an associa

 Electronic devices

 user interface components (in

 
as buttons, microphones, spea

 or (for receiving electrical

 feedback to users),

pressure sensors, and other c

may be mounted under portions

 

put-output components)

ted switch).

may also be provided with

such

kers, piezoelectric actuators 
input from a user or tactile

other actuators such as vibrators,

omponents. These components
    of a flexible display.
 

User interface components may be mounted under
 

the  
flexible display or may be integrated into

  the

 
flexible displ ay. The de
 

formable nature of   the flexible    
display may allow a user to i 

 interface components (input-—o

the display into contact with 
components or by otherwise al

flex to allow sound to(e.g.,
  

 
display or to allow barometri
      the exterior environment to b
 

 desired pressure sensor). If
 

display may form a membrane p

component.

 from membrane that is formed
   

display include microphones,

Sensors, speakers , etc.

 Concave displays fo

nteract with the user

utput components) by moving 
the user interface
 

 
lowing the display to locally

 

pass through the flexible 
c pressure measurements of 
e made by an internal
 

 
    the flexible , a portion of
 

an electrical ortion of  
Components that may be provided with a

 flexible a portion of a
 

laser microphones, pressure

 
 From rmed lexible and rigid
 

layers that all have concave  from a collection of layers i

 formed
 

shapes (i.e., displays  
n which no layer of the
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display is planar) may provide reduced vulnerability to

damage during a drop event in which an electronic device 
strikes the ground or other external objects while 

 maximizing the internal volume of the device that is

available to hold electrical and mechanical device
 

components.   
An illustrative electronic device of the type

that may be provided with a concave display is shown in  
 
 

   
FIG. 1. Electronic device 10 may be a portable electronic

device or other suitable electronic device. For example,

electronic device 10 may be a laptop computer, a tablet
  

computer, a somewhat smaller device such as a wrist-watch 
device, pendant device, or other wearable or miniature  
device, a cellular telephone, a media player, etc.

 Device 10 may include a housing such as housing
 

12. Housing 12, which may sometimes be referred to as a 
 case, may be formed of plastic, glass, ceramics, fiber

composites, metal (e.g., stainless steel, aluminum, etc.),
 

     
other suitable materials, or a combination of these

materials. In some situations, parts of housing 12 may be

formed from dielectric or other low-conductivity material.
     

  
 In other situations, housing 12 or at least some of the

   
structures that make up housing 12 may be formed from  
metal elements.

Device 10 may have a concave display such as

  concave display 14. Concave display 14 may be formed from
 

multiple layers of material. These layers may include a 
 touch sensor layer such as a layer on which a pattern of

 

 indium tin oxide (ITO) electrodes or other suitable  
transparent electrodes have been deposited to forma 
capacitive touch sensor array or a touch sensor layer

formed using other touch technologies (e.g., resistive 
touch, acoustic touch, optical touch, etc.). These layers 
may also include a layer that contains an array of display

35
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substrates having thicknesses of
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The touch sensor layer and the display layer may

 dad using

other suitable thicknesses

organic

and columns of

flexibl

The display pixel array may be,
 

Light-emi   7]
OL!
 

  
 el ectronic ink displays,
   

technolo   Form gy to

ting diode

flexible sheets of polymer o other
 

  10 microns
  

to 0.5 mm or

(as an example).

iD display pixels.

etc.).

flexible displ

(OLE

 

  >)
 

e display pixel arrays may also be formed

The use of OLE

ay 14

Other types of

 

described herein as an example.

illustrative.

Suitable

displays

illustra

(L.e.,

array),

layers. flexible

support

adhesive may be used in attaching

to each other and may be used in mounting f]

layers t

cover la

 that are based on

tive.

 
 

he OLE  
 

Flexible display

 

 
flexible display technology.

This is,

The use of

for example, an

array containing rows

 

(e.g.,

D 

 is sometimes

however, merely

14 may be formed using any
 
 Flexible
 

OLED technology is merely

In addition to these  functional

 
display layers
 

>) array and the optional touch sensor

display 14 may include one or more structural 
For example,

or rigid cover la

structure (e.g., a 
o rigid and flexibl

rigid support).

flexibl 

display 14 may be covered with a 
yer and/or may be mounted ona

 Layers of

e display layers
 

© st

exible display
 

ructural layers.
 

   fo

   
14 in which the
 

In configurations  
 yer for display 14

 
is f]

display 
exible, input-output
 

componen

 
ts that rely on the presence of

may be mounted at any suitable

(e.g., a

central portion of

 for disp

 
  

ay 14 in which the
 

a rigid cover glass layer or o1

rigid layer may be provided wit

long peripheral portions of

the display,

 flexible

 

 
flexible layers
  

location

the

-).etc 
under the display

 
display, ina 

 In configurations

layers are covered by
 

 ther rigid cover layer, the

th one or more openings and

the electronic components may be mounted under the
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openings. For example, a rigid cover layer may have

 openings such as a circular opening 16 for button 17 anda 
speaker port opening such as speaker port opening 18   (e.g., for an ear speaker for a user). Device 10 may also 
have other openings (e.g., openings in display 14 and/or
 

 housing 12 for accommodating volume buttons, ringer

 buttons, sleep buttons, and other buttons, openings for an

audio jack, data port connectors, removable media slots,

etc.).  
In some embodiments, portions of concave display

 
 

14 such as peripheral regions 20I may be inactive and  
portions of display 14 such as rectangular central portion
 

20A (bounded by dashed line 20) may correspond to the
 

  
 
 

active part of display 14. In active display region 20A, 
an array of image pixels may be used to present text and  images to a user of device 10. In active region 20A,
 

 
display 14 may include touch sensitive components for 
input and interaction with a user of device 10. £ 
  

 
desired, regions such as regions 20I and 20A in FIG. 1 may

both be provided with display pixels (i.e., all or    substantially all of the entire front planar surface of a

device such as device 10 may be covered with display

pixels).   
 Device 10 may, if desired, have internal user
    

 
interface components such as buttons 17 or speaker

component 19 that occupy openings such as openings 16 and

18 respectively in an optional rigid cover layer of
 

       
  

concave display 14. Buttons 17 may be based on dome

Switches or other switch circuitry. Buttons 17 may

include button members that form push buttons (e.g.,
   

momentary buttons), slider switches, rocker switches, etc.

 Device 10 may include internal structural components such
    

as structural component 22 that add a raised structure to  
 a portion of concave display 14. Device 10 may include

37
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components such as intert

 

 

be fully internal to device 10,

  from the user or  
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face components 24 and 26 that may 
but that receive input 

from the surrounding environment through
 

  physical interaction with concave display 14. Interface

components 22,

region 20A or inac

 
 

  
features. Interi

 

 
24, and 26 may be positioned in active

  Live region 201 of concave display 14.
 

 
Interface components 22, 24,

 
 

and 26 may be positioned

separately from one another or may be commonly located to

form a combined component with structural and internal

face components 24 and 26 may be

positioned underneath concave display 14 so that concave

 display 14 must be deformed in order to contact components

24 or 26 or, 1]
 
f desired may be positioned to remain in

constant contact with concave display 14.

An exploded perspect

display is shown in FIG. 2. 
display 14 may

 

tive view of an illustrative
 

 be formed by st

including flexible display

 
 

 As shown in FIG. 2, concave 
tacking multiple layers 

layer 14A, touch-sensitive
 

 
 
layer 14B, and 

 
  

cover layer
 14C,  
 
Display 14 may also

     
  

include other layers of material such as adhesive layers,

optical films, or other suitable layers. Flexible display

layer 14 may include image pixels formed form light- 

 

 

 

   emitting diodes (LEDs), organic LEDs (OLEDs), plasma
   

cells, electronic ink elements, 
(LCD) components, 
compatible with

or other sui

liquid crystal display
 

  
table image pixel structures
 

 flexible displ
  

Touch-sensit

ays.  
 Live layer 14B may incorporate

Capacitive touch electrodes such as horizontal transparent  
electrodes 32 and vertical transparent electrodes 34.
n

 
 

 
   

sensors, resist

sensors, induct

 

Live sensors, 
Live sensors,

Touch-sensitive layer 14B may,
 

in general, be configured

to detect the location of one or more touches or near

 touches on touch-sensitive layer 14B based on capacitive

optical sensors, acoustic

or

38

 force sensors.
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 track one or

Sof
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 fFiware and/or hardware may be used to process

 the measurements of the detected touches to identify and

more gestures. A gesture may correspond to  

Stationary or non-stationary, single or multiple, touches   
or near touches on touch-sensitive layer 14B. A gesture

  may be performed by moving one or more fingers or other

objects ina

 

  
particular manner on touch-sensitive layer

14B such as tapping, pressing, rocking, scrubbing,

twisting, changing orientation, pressing with varying

pressure and the like at essentially the same time, 
contiguously, or consecutively. A gesture may be

  
characterized by, but is not Limited to a pinching, 
sliding, swiping, rotating, flexing, dragging, or tapping
  

   
 

motion between or with any other finger or fingers. A

 single gesture may be performed with one or more hands, by

one or more users, or any combination thereof.  
 Cover layer 14C may be formed from plastic or
 

 glass (sometimes referred to as display cover glass) and

   may be flexible or rigid. f desired, the interior
 

  
   surface of peripheral inactive portions 201 of cover layer

 

14C may be provided with an opaque masking layer on such

as black ink

Touch-sensitive flexible display section 14AB 
 

 
   

 
  may be formed from display pixel array layer 14A and

optional touch sensor layer 14B.

FIG. 17 is perspective view of an illustrative 
   

embodiment o

device 10 is

surrounding

 illustrative

  
f device 10 with concave display 14 in which
 

provided with a bezel such as bezel 200   
 the periphery of concave display 14. n the
 

   embodiment shown in FIG. 17, housing 12 of
  

device 10 has an opening 204 that may provide access to a   

  
  

data port. The surface of bezel 200 may be formed in-

plane with the surface of display 14 (i.e., so that bezel

200 and display 14 form a single smooth surface) or may be
  

39
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formed at a right angle to the walls of housing 12 (as

examples). Bezel 200 may be a separate bezel member or

 may be formed as a portion 
FIG. 17, top and bottom porti 
 

of housing 12. As shown in

ons 202 of bezel
  

 

a concave (curved) shape that ma

 

  
curved shape of concave display 14.

 
 

200 may have

tches the cross-sectional

FIG. 18 is a cross-sectional side view of an

 illustrative embodiment of device 10 in which concave
 

   
 

display 14 is formed by mounting flexible display layer

  
or plastic support structure)

material such as adhesive ]

least a concave external suri

 

 

the internal volume of device

Face such as a met

using a layer of
 

layer 212. As shown

 
 

bezel 202 and concave displ
 
ay

  
above a plane (indicated by dashed line 214)

14A to a concave support structure such as support

structure 210 (e.g., a rigid support structure having at

tal, glass,

adhesive 
in FIG. 18,

10, defined by housing 12, 
14 may include volume 216

 

 
defined by

 
 

 
   

the deepest point in the curvature of display 14. This is

because the inner surface of support structure 210 is

convex (in the FIG. 18 example). Volume 216 provides   
space in addition to rectangular volume 218 in which

internal components such as component 220 (e.g 
Circuit boards, antennas or other components)

 

-, Printed

may be

positioned. The ability to bend flexible display 14 into

 
 

     
mount device components.

 FIG. 19 is a cross-sectional

  portion of device 10. In the illustra

 

the interior space that is availabl

FIG. 19, concave display 14 is

display layer 14A, adhesive

 layer 14C (e.g., a layer of

layer 212,

 

    

   

Live embodiment of

  
the concave shape of FIG. 18 may therefore help maximize

 le within device 10 to

 side view of a

 

formed from flexible
  and rigid cover

 
 

rigid plastic ora layer of

rigid cover glass having a concave external surface anda

 convex inner surface to which  flexible display
 
layer 14A
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  conforms). Concave display 14 may be formed adjacent to

 bezel portion 200 of housing 12 or may be joined to
 

 
housing 12 by an additional mounting member. The concave

 shape of cover layer 14C of display 14 may provide reduced 
susceptibility to damage if device 10 is dropped. Forming

 flexible display layer 14A in a shape that matches the
   
concave shape of cover layer 14C (1i.e., so that layer 14A

 
 

conforms to the convex inner surface of layer 14C) may 
provide additional internal volume 216 to device 10. 

  FIG. 20 is a cross-sectional side view of a

   portion of another embodiment of device 10. In the
 

illustrative embodiment of FIG. 20, concave display 14 is
  

 formed from flexible display layer 14A attached to
    
optional touch-sensitive layer 14B by adhesive layer 212.

   n

Touch-sensitive layer 14B may further be attached to rigid

 

cover layer 14C (e.g., a glass or plastic layer) using  
adhesive layer 230 such that all layers (212, 14B, 230, 
 

  
  and 14C) of display 14 conform to the concave shape of
  

cover layer 14C. Concave display 14 may be directly  
adjacent to bezel portion 200 of housing 12 or may be
 

 
joined to housing 212 by an additional mounting member.

The concave shape of all layers (14A, 212, 14B, 230, and
 

   14C) of display 14 may provide reduced susceptibility to 
damage in the event that device 10 is dropped and may  
provide additional internal volume 216.
 

  
FIG. 21 is a cross-sectional side view of device
 

  10 and a common drop surface such as drop surface 240  
(e.g., sidewalk concrete, asphalt, tile, or any other

    surface) on which device 10 may be dropped. Drop surface
 

  
 

240 may have a surface roughness due to surface features

such as surface features 242. Surface features 242 may

  
    
    

have a characteristic height such as height 244 (e.g., 1-2

  

 mm for a concrete surface). As shown in FIG. 21, device

10 may be provided with concave display 14. Concave

Al
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 display 14 may be provided with a curvature defined by

 maximum depth 248 defined by the distance from the
 

  outermost surface of device 10, indicated by dashed line 
 246 and the deepest point in the curvature of display 14
 

   
(indicated by dashed line 214). The outermost surface of 
device 10 may be defined by bezel 200, or, in the absence    of bezel 200, may be defined by juncture point 250 at
  

 which the peripheral edges of display 14 meet housing 12.

Maximum depth 248 may be chosen to be larger   
  than characteristic size 244 of surface features 242 of
  

 common drop surface 240. Providing device 10 with a 
concave display having curvature chosen to provide a

maximum depth (depth 248) that is larger than
 

   characteristic height 244 may significantly reduce the 
 risk of damage (e.g., scratches or other damage) to device

10 during a drop event.

 Providing concave display 14 with flexible
 

   display layer 14A capable of conforming to the shape of
 

  cover layer 14C allows all layers of display 14 to be
 

 conformed to same concave shape. Providing device 10

with concave display 14 in which all layers of concave 
display 14 conform to the same concave shape may reduce

the susceptibility of device 10 to damage when dropped on
    

 common drop surface 240 while providing additional
        

internal volume 216 in which internal components may be

 
positioned.  

Bi ectronic devices may be provided with concave
 

 
displays that reduce the risk of damage in the event of a 
drop while maximizing the internal volume of the device. 

 
  

Concave displays may be formed from one or more flexible    layers including a flexible display layer. The flexible
 

 

display layer may be mounted to a rigid support structure 
or a rigid cover layer. Flexible display layers that  

 conform to the curved shape of a rigid cover structure

42
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provide additional 
components of

 

device is provided

display mounted in

internal

In accordance with an embodiment,

 
the housing, where

has a rigid internal support structure surface anda

internal support structure tha 
 surface of

 

 concave display

and the  

layer to the concave surface of

structure.

In

flexible display

further

first adhesive layer aft

accordance

 
  

the rigid support structure

In accordance with another embodiment,

 includes a

   

wi
 

Fur ther includes
 

concave display 
In   accordance

  
wi   

concave display Fur ther includes first
 

layers, where the 
where the second adhesive layer
 

display

   
housing includes a
 

 
periphery of
 

  
internal

the electronic device  
internal

 surface.

internal support structure 

  first

flexible display layer to the

layer to the rigid int

In accordance with

In accordance wit

support struct

adhesive layer

 

 
bezel and the bezel

the concave display. 
 further includes

In accordance with another embodimen

has at  
In accordance with another embodimen

th another embodimen

th another embodimen

attaches

ternal support s

another embodime

th another embodime

ture has a convex inner
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volume in which internal

the device may be positioned.

an electronic

that includes a housing and a concave

the concave display

having a concave 
layer attached to the rigid

conforms to the concave

the

first adhesive layer

ttaches the flexible display

the rigid internal support

 

the“SF

a touch-sensitive layer.
   
t, the

and second adhesive

attaches the

touch-sensitive layer and   the exible
 

 
CrUucture.

 
nt, the 

surrounds a

SF

 
nt the rigid

surface and 
at least one

component mounted adjacent to the convex inner

 

the rigid“F

least one opening.  
the at“oF  

least one opening includes a hole in the rigid internal

43

PETITIONERS

Exhibit 1003, Page 172



PETITIONERS
Exhibit 1003, Page 173

10

15

20

25

30

WO2012/129247 PCT/US2012/029844

support structure and the at least one internal component

is mounted in the hole in

structure.

 In acc
 

ordance with another embodiment, an

the rigid internal support

electronic device is provided that includes a housing and

a concave display mounted in the housing,

display layer,

to the convex in

  

 

 

 

  

 
flexible display

organic light-em

 
 

concave display
  

where the
 

where the

 
 
 

   

  
 

 

  
 

concave display includes a rigid cover layer having at

least one concave outer surface and at least one

corresponding convex inner surface and includes a flexible

where the flexible display layer conforms

ner surface of the rigid cover layer.

In accordance with another embodiment, the

layer includes image pixels formed from

itting diodes.

In accordance with another embodiment, the

further includes a first adhesive layer,

first adhesive layer attaches the flexible

to the convex inner surface of the rigid
 

display layer

cover layer.

 
cover laye
   

further 1 device ncl
 

the internal component is mounted adjacent

display layer un 
cover layer.
 

 

 

In accordance with another embodiment,

r has at least one opening,

udes an internal component

  

where

 
 

the  me)

the rigid

the electronic

and where

flexible

der the at least one opening in the rigid

In accordance with another embodiment,

 
the

internal component includes a speaker and the speaker

transmits sound

 In acc

internal compone device

one opening in  
member moves within the at least one opening

cover layer,

through the  flexible display layer.
 

ordance with anot

  nt includes a but

44

further includes a button member in the at

the rigid cover layer,

and where the movement of

ther embodiment,

tton,

 
where

where the  
in the 

 

the

the electronic

least

button

rigid

the button member
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compresses the bu

  
tton.
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In accordance with another embodiment, an

electronic device is provided that includes an electronic

device housing and a concave display mounted in the  
electronic device housing, where the concave display  
includes a rigid cover layer having a concave outer  surface and a convex inner surface, a flexible display

 layer, and a touch-sensitive layer, where the flexible
   

display layer and the touch-sensitive layer each conform

to the convex inner suri

 

 concave display further
 

layers, where the  

 
  

face of the rigid cover layer.

In accordance with another embodiment, the

 includes first and second adhesive 
flexible display layer is attached to

 the touch-sensitive layer with the first adhesive layer
 

and where the touch-sensitive layer is attached to the 
convex inner surface of

 
 

second adhesive layer.

 

electronic device  

In accordance

   
the rigid cover layer with the

with another embodiment, the

further includes at least one internal

 component mounted adjacent to the flexible display layer 
of the concave display.

 
 

 cover layer of the convex display has at least one 
In accordance with another embodiment, the rigid

  
opening, where the at least one internal component is an

audio component,

under the at leas

 

concave oute su

 
and where the audio component is mounted

  
curvature and pe

face

iphe

of

al   
deepest point, where

 

t one opening in the rigid cover layer.

In accordance with another embodiment, the

the concave display has a

edges, where the curvature has a

the deepest point and at least some
  

 of the peripheral

with the curvature oj

 maximum depth of

dg

the  
 

 s define a maximum depth associated

the concave display and where the

concave display is between 0.5

millimeter and 20 millimeters.
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electronic device

where

the p

furthe 
 

  
 dges of

  
where

The

principles of

  

ripheral

foregoing

In accordance with another embodiment,

includes an internal

the internal component is mounted at a distance

the concave outer surface,

is merely illustrative of
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the

component,

 from 
and

the distance is smaller than the maximum depth.
  the  

  this 

  
 

invention and various modifica

 

tions can     

 
  

  
 

 

   
 

  

     
 
 

be made by those skilled in the art without departing from

the scope and spirit of the invention.

As shown in the examples of FIGS. , 2 and 22-

29, an electronic device may be provided with a convex

display. The convex display may include a flexible

display layer that has been bent to form a curved surface.

Convex displays may be formed from flexible

layers such as a flexible display layer (e.g., a flexible

organic Light-emitting diode array), a flexible touch-

sensitive layer

transparent

sensor), a

layers may,

cover layer 
 layers).

 

 
partial
 

may be

 flexible

 (e.g. a sheet of
, 

 capacitor electrodes

 

may be supported by a support

support structure on

In elect

ly covered by

provided wit

layers of

flexible substrate layer,
 

 if desired, b

 (sometimes refer
 

 
the underside oj

  
rigid cover 

the display.
   
glass layer
 

member

button

to move rela

may have an opening that  tive to the cove

polymer with an array of

€

covered by a

red to as a cover glass)

structure

 

layers,

For example,

a

gl

 

for a capacitive touch

These flexible tc.

 flexible or rigid

or

(e.g., a rigid

the flexible

 
ronic devices with convex displays

the cover layers

h openings that provide access to the

a cover

llows a button

 
ass layer. As the
 

   portions of

allow actuation of

 

 user interface components

 the
  

46

member moves within the opening,

exible display may be deformed

(input-output components)

underlying

(e.g., to

an associated switch).

Electronic devices may also be provided with

such
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as buttons,

 or (

 

pressure sensors,

may be mounted under portions of

 

the

 
flexible displ

9247

feedback to users),

User interts

ay.
  
display may al

 
 interds

flex display or to all

face component

microphones,

for receiving elect

and ot

 

The de

llow a user

CS

the display into contact with 
components or by ot

(e.9.,  

other actuators 
face component

speakers,

rical input f£

ther Components.

 
 

 
  Flexib]  a
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piezoelectric actuators

om a user or tactile

such as vibrators,

These components

e display.
 

 
flexible display or may be integrated in

formable nature of
 
to in 

(input-out

teract with

 

ts may be mounted under  CO the
  the

tLput components)

the user interfa

 

flexible 

the user

by moving

ce

therwise allowing the display to locally

  
 

pressure sensor).

display may

component.

membrane tha

display incl

Sensors,

  

 
 is Formed

desired,

form a membrane portion of

 
  

speakers, 
Co

from a collection of

display is planar)

external appearance while maximizing 
of

ude microphones,

etc.

nvex displays

 

 

the exterior environment to be made by an int

a portion of

 

to allow sound to pass through the

Ce

 

flexible 

low a barometric pressure measurements of

rnal

  the

 
  

exible 
 

an electrical

 
Components that may be provided with a

 

 
 
 

layers that all have convex shapes i.e.,

may provide an aestheti

the device that is available to hold el

mechanical device components.

FIG. —7G
ec tronic device

An

1.

 

Or O  
elec tronic device

 
10 may be a port

ther suitable electronic device.

10 may be a lapt

47]

 
  

 
      

 

 illustrative electronic device of

Lop computer,

from a portion of a flexible

laser microphones, pressure

formed from flexible and rigid

displays formed

layers in which no layer of the

cally desirable

 the internal volume

lectrical and

the type

that may be provided with a convex display is shown in

table electronic device

For example,

a tablet
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compute

device,

cy

pendant device,

a somewhat

 e
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smaller device such as a wrist
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t-watch

 Or miniatCureOr other wearab] 
device, a cellular

 

12. Housing 12, 
case, may be formed

composites, metal

other suitable materials, materials. In some
 

 formed

telephone,

(e.g.,

 
a media player, etc.

Device 10 may include a housing such as housing
 

which may sometimes b

 of plastic, glass,

stainless steel,

r

ceramics,

or a combination of 
Situations,
 

15

20

25

30

  In other situa
   structures tha

metal elements.

Device

convex display 14. 
multiple layers of

touch sensor layer

 indium tin oxide ( 
formed using other 
touch,

may also include

Lions,

t make up housing

material.

ITO)

touch

acoustic touch,

layer that cont

housing 12  

Convex display 14 may be

technologies 
optical touch,  

pixels. The

ng

 
be   formed usi exible sheets of

parts of

from dielectric or other low-conduc

or at least

such as a layer on which a pattern of

transparent electrodes have been deposited to

(e.g.,

etc.).

tains an array of

touch sensor layer and the displ

fF polymer or

ferred to as a

fiber

aluminum, etc.),
 

these 

housing 12 may be  
tivity material. the some of

12 may be formed from

10 may have a convex display such as

 from formed
 

These layers may include a

 

electrodes or other suitable

 forma

capacitive touch sensor array or a touch sensor layer

resistive

These layers

display 
ay layer may
  

other
  

substrates having thicknesses of 
other suitable thicknesses

  10 microns
 

The display pixel array may be,

organic Light-emit  and columns of OLED
 

flexib!    
electronic

ting diode

ink displ

 

(OLE  DD)

display pixels.

ar
 

 O

ays, etc.).
     Form 

ther types of

e display pixel arrays may also be formed

The use of OLED

 
technology to

described herein as

flexible display 14

an example.
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This is,

 
to 0.5 mm or

(as an example).

for example, an

ay containing rows

 

(e.9.,

 

 is sometimes

however, merely
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illustrative. Flexible display 14 may be formed using any  Suitable flexible display technology. The use of flexible
 

   displays that are based on OLED technology is merely

illustrative.

In addition to these functional display layers

 
  
  

  
  (i.e., the OLED array and the optional touch sensor
 

 
array), display 14 may include one or more structural 
layers. For example, display 14 may be covered with a  
flexible or rigid cover layer and/or may be mounted on a

 support structure (e.g., a rigid support). Layers of

  adhesive may be used in attaching flexible display layers 
to each other and may be used in mounting flexible display

 

layers to rigid and flexible structural layers.
 

    In configurations for display 14 in which the     

 
 

 
  

cover layer for display 14 is flexible, input-output

components that rely on the presence of flexible layers

may be mounted at any Suitable location under the display

(e.g., along peripheral portions of the display, ina  
  central portion of the display, etc.). In configurations

   
 for display 14 in which the flexible layers are covered by 
  

  
a rigid cover glass layer or other rigid cover layer, the  
rigid layer may be provided with one or more openings and

the electronic components may be mounted under the

openings. For example, a rigid cover layer may have    
  

openings such as a circular opening 16 for button 17 and a 
speaker port opening such as speaker port opening 18   (e.g., for an ear speaker for a user). Device 10 may also  
have other openings (e.g., openings in display 14 and/or

 housing 12 for accommodating volume buttons, ringer

 buttons, sleep buttons, and other buttons, openings for an

audio jack, data port connectors, removable media slots,

etc.).  
 In some embodiments, portions of convex display

 14 such as peripheral regions 20I may be inactive and

49
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 portions of

20A (bounde
 

 active part of disp

d by dashed line 20) 
lay 14.
  

an array of

images to a user of device 10.

PCT/US2012/029844

 
may correspond to

image pixels may be used

 
 

 
 

display 14 may include touch sensitive components

input and interaction with a user of

desired,

both be provided wi

 

display 14 such as rectangular central portion

the

In active display region 20A,

to present text and

  

h display pixels
 

substantially all o
 f the entire  

regions such as regions 201 and 20A in FI

 

 

 

 

device such as device 10 may be covered with display

pixels).

 Device 10

 

 may, if
 

interface components such as buttons 17 or speaker

component 19 that

18 respectively in an optional rigid cover 
But display 14. 

other switch circul

 members that

slider switches, include internal st

component

14.convex display

try.  
form push buttons

ructural

 

as interface compon
   internal to device 

user or 
interaction with co

22, 24,

 inactive region 201

 
e

10, but that

nvex display

 of
 

components 22, 24,

 
 
 

occupy openings

(e.

rocker switches,

component

22 that add a raised struct

 

Buttons 17 may incl

Ger

etc.

 

nts 24 and 26 that may be

receive input

from the surrounding environment

14.  nN

CS Ss

In active region 20A,

for

device 10. If

G. 1 may

(i1.e., all or

front planar surface of a

desired, have internal user

such as openings 16 and

layer of convex
 

 
momentary bu

Device 10

 uch as st

ture to a portion of

Device 10 may include compone

ful

 fro
 terface co
 

and 26 may be positioned in active

convex display 14.

egion

  Inte
 

lude bu

tons 17 may be based on dome switches or
 

Con
   
tLtons),

may

ructural

 

nts such

ly

m the

 
through physical

 
mponents

20A ox

Lace

and 26 may be positioned separately

from one another or may be common]

combined component with structural
 ly located to

and internal

Interface components 24 and 26 may be positioned

 
fo

 
rma

features.

underneath convex display 14 so that convex display 14
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must be deformed in order to contact components 24 or 26

 or, if desired may be positioned to remain in constant
   

contact with convex display 14.

 
   

An exploded perspective view of an illustrative
 

display is shown in FIG.  display 14 may be formed

 

 

 2. As shown in FIG. 2, convex  
by stacking multiple layers 
  

 
    

including flexible display layer 14A, touch-sensitive

layer 14B, and cover layer 14C. Display 14 may also

include other layers of material such as adhesive layers, 

 
  

   
  
 

 

optical films, or other suitable layers. Flexible display

layer 14 may include image pixels formed form light-

emitting diodes (LEDs), organic LEDs (OLEDs), plasma 
 

 

   
 

cells, electronic ink elements, liquid crystal display 
(LCD) components, or other suitable image pixel structures 

 compatible with flexible displays.
  

 Touch-sensitive layer 14B may incorporate

capacitive touch electrodes such as horizontal transparent  
electrodes 32 and vertical transparent electrodes 34.
n

    

 
Touch-sensitive layer 14B may, in general, be configured

 to detect the location of one or more touches or near

 touches on touch-sensitive layer 14B based on capacitive
 

sensors, resistive sensors, optical sensors, acoustic 
sensors, inductive sensors, or force sensors.

 Software and/or hardware may be used to process  
 

   
the measurements of the detected touches to identify and

track one or more gestures. A gesture may correspond to 
stationary or non-stationary, single or multiple, touches 
or near touches on touch-sensitive layer 14B. A gesture

 may be performed by moving one or more fingers or other
     

objects in a particular manner on touch-sensitive layer 
 14B such as tapping, pressing, rocking, scrubbing,

twisting, changing orient

pressure and the like at

contiguously, or consecut

tation, pressing with varying

essentially the same time, 
tively. A gesture may be
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characterized by, but is not limited to a pinching, 
sliding, swiping, rotating, flexing, dragging, or tapping
  

   motion between or with any other finger or fingers. A
 

 Single gesture may be performed with one or more hands, by

 one or more users, or any combination thereof. 
 Cover layer 14C may be formed from plastic or
 

 glass (sometimes referred to as display cover glass) and

may be flexible or rigid. f desired, the interior   
      surface of peripheral inactive portions 20I of cover layer

 

14C may be provided with an opaque masking layer on such

as black ink.

  Touch-sensitive flexible display section 14AB
 

 may be formed from display pixel array layer 14A and
  

 optional touch sensor layer 14B.  
 FIG. 22 is perspective view of an exemplary
  

 embodiment of device 10 with convex display 14 and convex

housing 12 in which housing 12 has an opening 300 that may

provide access to, e.g., an audio port. A portion of
     housing 12 may form a bezel such as bezel 304. B 1 304

 

    may be formed so that bezel 304 and display 14 form a
 

  
 

common smooth surface or may be formed raised above or

   depressed below the outer surface of display 14. Bezel
 

304 may be a separate bezel member or may be formed as a  
 portion of housing 12. As shown in FIG. 22, top and

 

   
 bottom portions 306 of bezel 200 may have a convex 

(curved) shape that matches the cross-sectional curved

 shape of convex display 14.   FIG. 23 is a cross-sectional side view of an

 illustrative embodiment of device 10 taken along line 302   of FIG. 22 and viewed in direction 303. As shown in FIG.
 

 23, device 10 has a convex shape formed by convex housing

 
 

12 and convex display 14. Device 10 may also include

internal components such as battery 310 and components  
   312. The convex shape of housing 12 and display 14 of

52
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device 10 may provi 
while providing an interior space th

accommodate interna

FIG. 

illustrative embodi

 display 14 is forme

14A to a convex sup

g.

a CONnVvexX CXTE

structure 320 (e. 
least  

de device 10 wi

 
1 components such

24 is a cross-section
 

ment of device

PCT.

th

as battery

al

 

 d by mounting f]
 

side view of

exible display
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a thin appearance

at is able to

310.

 an

10 in which convex 
layer
   

port structure

, a rigid support 
 rnal s

 

plastic support str

material such as adhesive layer 322.

the internal volume

 
and convex display

ucture)

 
of device 10,

 

324  (defined by inn

 inner surface 330 o

 

  

   
f display 14.

urface such

er edges 328 of

su 
as a metal,

As shown in FIG.

ch as support

structure having at

glass, or

using a layer of adhesive

 24,

defined by housing 12 
display 14)

 This is
 

ort structure 3 20 1s concave

14 may include volume 326 above plane 
and below

because inner

(in the

Volume 326 provides space which may be  
 

surface 330 of supp

FIG. 24 example).

used for placement

component 332 (e.g.

other components).

layer 14A into the

the convex outer su
   therefore help maxi

thin de

25

 
available wi

 FIG.

 device portion of

is a

of in

, pPYinted circuit

 

The ability to bend

boards,

   
ternal components such as

antennas or

flexible display
 

24 FIG. that
 

convex shape of

 xrface of

mize the interi
 

vice
 

cross-secti

support structure
   

or space that

onal

matches

320 may

is

10 to mount device components.

 side view of a
 

 
 

FIG. convex dis 25,  play 14 is formed

10. In the illustrative embodiment of

 
from flexible display
 

adhesive   
layer 14A,

 (e.g., a layer of

layer 322,
 

glass having a convex external suri 
  surface to which f]

igid plastic ora

 
 layer of

and rigid cover layer 14C

rigid cover
   

exible display
 
layer 14A cont
 

Convex display 14 may be  

face and a concave inner

 forms).

formed adjacent to bezel portion

housing 12 or may be joined to housing 12 by an additional

mounting member.
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flexible

 shape of cover layer 14C 
additional internal

 by inner edges 328 of

display layer 14A that

to the concave inner surface of

volume 326

display

(i.e.,

  
14)
 

display 14.

FIG. 

 portion of

illustrative embodiment of
 

 formed from

another embodiment of

flexible displ

26 iS a cross-sectional

 

con

So

between plane 324

device
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forms to the convex

   that layer 14A conforms
 

layer 14C) may provide 
 (defined

  and inner surface 330 of

 side view of a

10. In the 
 

FIG. 2

ay layer 14A attached

6, convex display 14 is 
TO 

15

20
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optional touch-sensitive 
Touch-sensitive layer 141

cover layer 14C (e.g., a

adhesive layer 340 such

and 14C) of 

cover layer 14C (i.e.,

to the concave inner suri

display 14 may be formed

joined to housing 212 by

all
 

The convex shape of

that all

display 14 con

SO

   
layer 14]B by adhesive layer 322.
  

B may fur

glass or  
ther be attached to rigid

plastic layer) using

(322, 14B, 340,
 

form to  
that layers

layers

 the convex shape of  
14A and 14]  B conform
 

 ace of 

adjacent 
layers
 

 
14C)  
appearance for device 10
 

may combine with convex housing

 
internal volume 326 between plane

edges 328 of

14.

display 14) 
FIG.

an

connecting structu

 
(e.g. an audio port o

IG.

 

 in F audio

352

27, port  
mating connector 354

 male connector).

 of

other

(e.9g.,

 
and

cover layer 14C).

inner sur

 

 Convex

to housing 12 or may be

an additional mounting member.

(14A, 322, 14B, 340, and 
12 to provide a thin

and may provide additional

324  (defined by inner

  face 330 of display
 

27 is a cross-sectional

re such as connecting st

 

350 may have

for mating with contacts 356 of

In the embodiment of F

audio port 350 may occupy a portion of

54

female connector).

 
 perspective view of

 illustrative electronic device 10 in the vicinity of a

ructure 350

 As shown

electrical contacts 
a connector such as 

a mating audio plug or other

 IG. 27, a portion
 

 internal volume
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326 above plane 324

 14). The convex shape of

 (defined by inner

 

PCT/US2012/029844

edges 328 of display

 display 14 of device 190 may
 

provide a thin appearance and may provide additional

internal volume 326

 
edges 328 of display 14)

between plane 324

 

 (defined by inner

 and inner surface 330 of display 
14 in which a portion of mating connectors such as

connector 350 may be mounted.

  FIG. 28 is a cross-sectional side view of an

 illustrative electronic device 10 in the vicinity of a  stack of components 
(PCBs), sensors, switches,

or other electronic

 

360 such as printed circuit boards

 
 

connectors, battery structures,

components. In the embodiment shown

in FIG. 28, some components 360 may be mounted partially

or completely in a portion of

 

internal volume 326 above
 

plane 324 (defined by inner edges 328

 

  of display 14). The
    

convex shape of display 14 of device

appearance and may provide additional

between plane 324 (dei

 

10 may provide a thin  
internal volume 326
 

 

 

Fined by inner edges 328 of display

 14) and inner surface 330 of display 14 in which PCBs and

other components 360 may be mounted.
 

  The example of FIG.
 

29 in which components 360 are mounted in volume 326 is

merely illustrative

 occupy volume 326, if desired.

  
illustrative electronic device in which display 14 of

Other components or structures may

 FIG. 29 is a cross-sectional side view of an

 

 device 10 completely surrounds device 10. As shown in FIG.

 29, device 10 may have convex front (upper) and rear 
(lower) surfaces that are joined along curved sidewalls.
 

  
 surfaces of device

Display 14 may cover  the front, rear,

  
10 so as to complet 

electrical componentts 360 (e.g., print

and sidewall

tely surround 
ted circuit boards,

 integrated circuits, switches, sensors, etc.). Edges 372

may be joined by a joining member such as joining member

370. Member 370 may be a separate member formed of

55
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 plastic, glass, ceramics, fiber composites,

PCT/US2012/029844

metal (e.g.,

stainless steel, aluminum, etc.), other suitable

materials, or a combination of these materials,  
 

display layer 14A, 
 

 

material such as adhesive layers, 
Suitable layers. As an example, display 14

 

In the example of FIG. 29, displa

formed by stacking multiple layers includin

t

 
 

formed from an adhesive material.  
or may be

y 14 may be
 

g flexible
   

 B, and cover
 

ouch-sensitive layer 14

layer 14C. Display 14 may also include oth

  
by mounting flexible display layer 14A to a

optical films,

 
 er layers of
 

or other

 may be formed

rigid convex

support structure having one or more convex outer surfaces

 
and one or more associated concave inner su  
completely surrounds device 10.   

 
 

  

 rfaces that 
In another configuration, 

display 14 may be formed from flexible display layer 14A,
  

adhesive layer 322,
 

and rigid cover layer 14C (e.g., a

 rigid cover layer with one or more convex outer surfaces  and one or more associated concave inner surfaces). In

another possible configuration, convex display 14 may be   
        
  

formed by attaching flexible display layer 14A to optional

touch-sensitive layer 14B using adhesive layer 322.

Touch-sensitive layer 14B may further be attached to rigid

cover layer 14C (e.g., a glass or plastic layer) using
 

adhesive layer 340 so that all layers (322,      
other configurations of

14C) of display 14 cont

layer 14Cc. These examples are merely 
 

14B, 340, and

 form to the convex shape of cover 
illustrative and

display 14 may be used.

The convex shape of display 14 of device 10 may  provide a thin appearance for device 10 and may help to
 

maximize the internal volume of the device

components such as 
components such as

Surrounding device

may allow the area

b

Cc

1

of

in which

attery 310, PCBs 360 or other 

omponent 312 may be mounted. 
O completely with convex display 14

  

56

a device available for visual

PETITIONERS

Exhibit 1003, Page 185



PETITIONERS
Exhibit 1003, Page 186

10

15

20

25

30

WO2012/129247

display to be

principles of

be made by those skilled

the scope and spirit of

PCT/US2012/029844

enlarged. The fo   egoing
 

is merely illustrative of
  this  invention and various modiit 

in the art without de  
the invention. 

m4G
 
 

 
 

  

ica

 
the

tions can
 

par ting  from

ectronic devices may be provided with convex

displays. A convex display may be used to maximize the

internal volume of a device. Convex displays may be

formed from one or more flexible layers. A
  
 

display layer may be mounted

  

to a rigid suppor
 

 
 

 
flexible

t structure

 
    

  

 
 

 
 

 

 
 

 

 

 

   
   

 
 

 

 

     
             

 

  
   
  

   

 

     
  

    

 

  

 

 

 
 

or a rigid cover layer. Flexible display layers that

conform to the curved shape of a rigid structure may

provide additional internal volume in which internal

components of the device may be positioned.

In accordance with another embodiment, an

electronic device is provided including a houSing anda

display mounted in the housing, where the display has a

flexible display layer that conforms to a convex outer

surface of a rigid support structure.

In accordance with another embodiment, the

display further includes an adhesive layer and the

adhesive layer attaches the flexible display layer to the

convex outer surface of the rigid support structure.

In accordance with another embodiment, the

display further includes a touch-sensitive layer.

In accordance with another embodiment, the

display further includes first and second adhesive layers,

where the first adhesive layer attaches the flexible

display layer to the touch-sensitive Layer and the second

adhesive layer attaches the flexible display layer to the

convex outer surface of the rigid support structure.

In accordance with another embodiment, the

flexible display layer includes image pixels formed from

organic light-emitting diodes.
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 In accordance with another embodiment, the

housing has at least one opening, where the opening is

 
associated with a connector port and the electronic device

 further includes a connector structure mounted in the

 In accordance with another embodiment, an

electronic device is provided that includes a housing and

mounted in the housing, where the display

includes a rigid cover layer having at least one convex

face and having at least one associated concave

 face and includes a flexible display layer that 
 

 

 

 In accordance with another embodiment, the

display further includes an adhesive layer and the
 

adhesive layer bonds the flexible display layer to the    concave inner surface of the rigid cover layer.

 
 

 

In accordance with another embodiment, the rigid

      
In accordance with another embodiment, the

  flexible display layer includes image pixels formed from
 

 

 

 In accordance with another embodiment, the

  flexible display layer includes image pixels formed from
   

  

 
display further includes a touch sensor layer that

     In accordance with another embodiment, the
    

 
   

 In accordance with another embodiment, the

  concave display further includes first and second adhesive
  

5 connector port.

a display

10 outer suri

inner surif

conforms to the concave inner surface.

15

cover layer includes glass.

20 E

organic light-emitting diodes.

organic light-emitting diodes.

25

conforms to the concave inner surface.

30

 
    

layers, where the first adhesive layer attaches the

flexible display layer to the touch sensor layer and the 
second adhesive layer attaches the touch sensor layer to

  the concave inner surface of the display.

 In accordance with another embodiment, the touch

58
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sensor layer includes indium-tin-oxide electrodes.

 

electronic device further includes

where the concave inner suri  
additional internal volume  

  
 face of the displ

  

In accordance with another embodiment, the

 
an internal component,

lay provides an

for the electronic device and

where the internal component is mounted at least partially

in the additional internal

 

electronic device is provided having at

  

volume.

In accordance with another embodiment, an
 

 least a fron

surface and a rear surface and including electronic
  

components interposed between the front
   

and rear surfaces

and a display that substantially covers at least the

 and rear surfaces and that surrounds the electronic

components, where the display includes a rigid cover 
having at least one inner

layer that is bent to cont 
 

 surface anda

 

 

front

layer 
flexible display
 

form to the inner surface. 
In accordance with another embodiment, the

display further includes a touch-sensitive layer attached
 

 to at least a portion of

 

 surface includes a concave inner suri

 

the  

 

electronic device further includes a co

and a housing having an opening, where

structure is mounted in the opening to
 

 
port.  

flexible display layer.

In accordance with another embodiment, the

face and the

nnector struct

the connector 
form a connect 

In accordance with another embodiment, the

electronic device has at least two sidewall surfaces

 
the display substantially covers the two sidewall

 surfaces.

 In accordance with another embodiment, the
  

display has at least two edges and the edges of the 
display are joined by a joining member.   

The foregoing
   principles of this invention and various modif

59
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be made by those skilled in the art without

the scope and spiri

embodiments may be

combination.

As shown in the examples of F

electronic device may be provided with a

and other user inte

components may incl
 

actuators such as s   
actuators, connecto

sensors and other c

 transmitting

device.

Flexible

layers such as a f]l

information to,

t of

 
implemented individually

rface components.

ude buttons, 
olenoids,

r ports,

 omponents

the invention.  

 

 

PCT/US2012/029844

departing from

The foregoing

or in any

IGS. 30-44, an  
 

Switches,

motors,

touch screens,

a user of

displays may be exib]l e display layer

 

   

The user

for accepting input

 

 formed from

(e.g.,
 

  
organic light-emitting diode array), a

sensitive layer (e  
transparent capacitor electrodes

 sensor), a

desi 

-Je,

red, b

a sheet of 

 

flexible substrate layer,
 

layers may, if

cover layer  
 

 
 layers). In elect

 
may be provided wit   flexible
 

layers of

 interface device.
 

have an opening tha 
relative to the cover gl]

may be supported by a support

that are covered by rigid cove

 

i

covered by a

structure

support structure on the underside of

ronic devices with

 

polymer with

 

 

(sometimes referred to as a cover glass)

(e.g.,

 flexibl e displ

flexible display

 interface

microphones,

and piezoelectric
 

 
proximity

from, or

the electronic 
flexible

a flexible

flexible touch-

 an array of

for a capacitive touch

etc. These flexible

flexible or rigid

or

a rigid

the flexible

ays
 

layers,
  

 
h openings

For example, 
 

the display in the vicinity

 
the cover layers

that provide access to the

 of a user

a cover glass layer may

t allows a button member

lass layer.

 
CO

 As another

cover glass layer may have one or more speaker 
 
through which sound may pass.

To maximize the area of

 
flexible display that is available

the portion of

 

move

example, a

openings

the 

for displaying visual
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  information to the user, user interface components may be

positioned behind, abutted against, or integrated into the
    flexible display. The deformable nature of the flexible

    
display may allow a user to interact with the user 

 interface components (input-output components) by moving 
the display into contact with the user interface  
components or by otherwise allowing the display to locally

 flex (e.g., to allow sound to pass through the flexible  display or to allow barometric pressure measurements of  
the exterior environment to be made by an internal

pressure sensor).
 

    If desired, a portion of the flexible display
 

may form a membrane structure for an electrical component.
   For example, a portion of the flexible display may forma   speaker membrane for a speaker component. Components that 

may be provided with a membrane structure formed from a
 

 portion of a flexible display include speakers,
 

 
microphones, laser microphones, pressure sensors, etc.  

An illustrative electronic device of the type

 that may be provided with a flexible display is shown in    
FIG. 30. Electronic device 10 may be a computer such as a
 

  
computer that is integrated into a display. For example, 
electronic device 10 may be a computer monitor, a laptop   
computer, a tablet computer, a somewhat smaller portable

   
device such as a wrist-watch device, pendant device, or   
other wearable or miniature device, a cellular telephone,  
a media player, a tablet computer, a gaming device, a

speaker device, a navigation device, a computer monitor, a

television, or other electronic equipment.

 Device 10 may include a housing such as housing
 

 412. Housing 412, which may sometimes be referred to as a

  case, may be formed of plastic, glass, ceramics, fiber

composites, metal (e.g., stainless steel, aluminum, etc.),

 other suitable materials, or a combination of these
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material Ss.
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  In some situations,
 

be  formed om dielectric 
   

material
    

In other situations,
 

 some of  
 formed
 

 configura

machined or molded as a single struct

using mul

structure,

housing suri{

multiple parts. 
por

may be coupled

allows portion re

the

from

tion

tiple structures

tion 412A and

lative to portion 412B.

Ss

metal elements.

  Housing 412 may be

in which some or allo

  
 (e.g., an internal

 one or more structures that

 
 aces, etc.).

 As shown in FIG. 30,

For example,

 lower portion 412B.

 

412A to rotate about rotational 
 

or other Llow-conductivity

ture or may be

Upper portion 41

axis 4]

parts of housing 412 may

 
housing 412 or at least

tructures that make up housing 412 may be

formed using a unibody

f housing 412 is

 formed

frame

form exterior

housing 412 may have

housing 412 may have upper

2A

to lower portion 412B using a hinge that 
6

A keyboard such as keyboard 418

and a touch pad such as touch pad 420 may be mounted in

 
 

  

  

        
 

 
   

 

 

housing portion 412B.

Device 10 may have a flexible display such as

flexible display 414. Flexible display 414 may be formed

from multiple layers of material. These layers may

include a touch sensor layer such as a layer on which a

pattern of indium tin oxide (ITO) electrodes or other

suitable transparent electrodes have been deposited to

 

also incl

display pixels. 
layer may

(e.9.,

 of

0.2 mm,

examples)

form a capacitive

 
touch sensor array. 

polyimide)

10 microns to 0.5 mm,

or having other suitable thicknesses

ude a display layer that

The touch sensor layer and the
 

be    formed using flexible sheets of pol
 

contains an array of

These layers may

  
display

ymer
 

or other substrates having   
having thicknesses of

 

(as

thicknesses

less than

The display pixel array may be an organic light-
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emitting diode

exib]

 
G

(OL   ‘D) array, for example.
 

e display pixel arrays
 

elec

e

  
trowetting displays,

xible liquid crystal
   displays,

exib]

 OL  etc.). The use of

displays,
DpG

fle 

may also be fo1

xible

Ot

el

PCT/US2012/029844

  rmed

her types of

(e.g.,

electrophoretic displays,

ectrochromic
 

'D tec
 

 

example.

general,

may be used

e display 414 is sometimes

mere]

 
hnology to

lustrative.
 

This is, however,
 

  
 any suitable type of

y il

exibl 

 form

described herein as an

 In

e display technology
 

 in forming display 4
 
14.
  

to these In addition
 

  
 

functi
 

onal display layers

 

 
 
  

  

 
   

  desired,
 

flexible display

Flexible display
 

   

(i.e., the OLED array and the optional touch sensor

array), display 414 may include one or more structural

layers. For example, display 414 may be covered with a

flexible or rigid cover layer and/or may be mounted on a

support structure (e€.g., a rigid support). L

layers of adhesive may be used to attach

layers to each other and/or to mount

layers to rigid and flexible structural layers.

In some embodiments, display 41  
l4 may have an

active area such as active area AA and an inactive area

such as area

image pixels may be used

user of

 
central port

provided wi

all

interaction with a user of

 

A.  
 

 
device 10. n ac
 

  
n active display

to present

include touch sensitive components

 

 fo
~ 

device 10.   

region AA,

text and images

input

desi

 an ar
 

ray of

 TO a

tive region AA, display 414 may

and

 

 
th display pixels (1 the entire of

 

po

tion AA and peripheral por

-€. af

surfac
 

front plana 
rtion 412A may be provided wit 

  In the example of F IG.

th dis 
3]
 f 

implemented using a housing that

 
fit within a user’s hand

telephone).

(e.g.
r

 As show in FIG.

63

t is s

 
 tion

11

 © oOo]

2

upper

ay pixel

red, both 
IA may be

or substantially

housing

s).
 

device 10 
 

u Fficient]

has been

y small to
 

devic  e 10 of 

 
FIG. 31
 

may

be a handheld electronic device such as a cellular

31, device 10 may include a
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display such as display 414 mounted on the

 housing 412. Display 414 may be substantially

PCT/US2012/029844

front of

   filled with
 

active display pixels or may have an inactive portion such

as inactive portion

such as active portion AA,

(e.g., openings

display 414) of

422 and an opening to accommodate speaker port

FIG. 

device 10 in a cont

has been implement

in FIG. 32, shown

in

 
  (front)

in disp  
may be formed in

region AA).

FIG. 

device 10 ina confi

surface of

IA 

 
inact

32 iS a perspective view of

 

ted in

display 414 may be mounted on

housing 412.

inactive region

33 18 a perspective view of

 

has been implemented in

  form of
 

25

30

 shown in FIG. 33,

 surface of

  housing 412.

display 414 may be mounted on the

housing 412.

figuration

Figuration

 

such as inactive regi
 
on

 Display 414 ma

 

in which elec   the a tabl Form of 
 

An openin

lay 414 to accommodate button 422 (

 IA surrou

 

in which elec
  the  Form of 
 

a computer integrated into a compu

 
Stand 426 may be

Display 414 may include an i

 ITA that surrounds
 

AA.

An exploded perspectiv

display is shown in FIG.

 

 

 
layers including

flexible display 41 4 may be fo

exibl

 view of

34. As shown in

 
med by stac

 
e display layer 41
  

 sensitive  
layer 414B. 
 

cover layer 462 may be 
Cover layer 462 may be a layer of

protective display

An optional cover 1 
formed over

  
 flexibl

that surrounds an active portion

y have openings 
Live region IA or active region AA

such aS an opening to accommodate button

424, 
electronic

tronic device 10

et computer. As

the upper

be  g may formed

e.g., an opening

nding active

electronic

tronic device 10

a television or in the 
ter monitor. As
 

 front

 
used to support 
nactive region

active region

an illustrative

FIG. 34,  
king multiple

4A and touch-

ayer such as

e display 414.
 

 glass, p

layer.

lastic, or other

Flexible display 414 may also include other
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layers of material such as adhesive layers, optical films,

sealant layers, or other suitable layers. Flexible

display layer 414A may include image pixels formed from

light-emitting diodes (LEDs), organic LEDs (OLEDs), plasma

cells, electrowetting display elements, electrophoretic

display elements, liquid crystal display (LCD) components,

 
 

or other suitable image pixel structu

 

capacitive

electrodes

 Touch-sensit

flexible displays.

Touch-sensitive

 

  
resistive

touches on

to detect the location of 
, optical,

measurements,

respect to the occurrences of

near touches in proximity to touch sensitive

touch elec

432 and vertical

tive layer 414B may,

touch-sensitive layer 414B

 
layer 414B
 

  
transpare

 in ge

 one or more

 

acoustic, inducti

or any phenomena that c

 the one

 

  
      

 

Flexible display 414 may be

pixel array layer 414A and optional t

414B. n the example of FIG. 34, tou

414B is interposed between cover laye
  
 

display layer 41

 
4A, This arrangement

   
    

 

res compatible with

may incorporate

trodes such as horizontal transparent

nt electrodes 434.

  neral, be configured 
touches or near

based on capacitive,

ve, or mechanical

an be measured with

or more touches or  
layer 414B.

 formed from display
 

ouch sensor
 

layer 
ch-sensitive layer

r 462 and
  
flexible
 

is merely
 

    
 

  
 

 

        
 

 

  

 
 

 

llustrative. If desired, flexible display layer 414A may

be interposed between cover layer 462 and touch-sensitive

layer 414B (e.g., flexible display layer 414A may be

arranged on top of touch-sensitive layer 414B). £

desired, touch-sensitive layer 414B and flexible display

layer 414A may be integrated as a single layer. For

example, capacitive touch electrodes such as electrodes

432 and 434 and display pixels

 may be formed on a common substrate,

FIG. 

such a

 
s display pixels 430
   

35 iS a cross-sectiona

65

 if desired.

 1 side view of a
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flexibl  portion of

35,

 

 flexibl
 

sublayers. For ex  
substrate layer such as substrate layer 415.

 layer 415 may be

e display layer 414A.

ample,

 ormed from a
 

dielectric such as

example, substrate more flexible shee

glass,

layer 415 ma  ts of polymer
 

ceramic,

PCT/US2012/029844

 
flexible or rigid

or plastic.

  formed
 

y be

(e.g., polyimide)

As shown in FI G.

e display layer 414A may contain multiple

display layer 414A may include a

Substrate

As an

from one or

Substrate layer 415 may have a thickness of 10 microns to

0.5 mm, may have a

have other suitabl

A thin-film transistor

 thickness of

e thickness (

less than 0.2 mm,

as examples).   (TFT)
  

layer 417 may incl

structures (e€.g.,

Silicon transistor

An organ

 may be formed over

include a light-emitting material

organic light-emit

form display pixel

A sealan
=

formed over OLED
  

  layer 4]

ude a layer of

 

thin- 
 

 
layer such as TFT

or may

 

film transistor

polysilicon transistors and/or amorphous

 formed onS)

1c emissive

 
TET layer 41

ting diode st

 
t layer such
 

OLED  
  

be  formed from one
   more

layer 419 and TFT layer 417. 
or more laye

layer s

s such as display pixels 430 of

substrate layer 415.

uch as OLI CI    7. OLE

ructures 
 

such as an array of

that are used

EF

D layer 419

D layer 419 may

 

to

34. IG.
  

as sealant

Sealant

  rs of polymer
 

 
layers of pol
 

419),  metal foil (
 

tter

4]

laminated, spu  
onto OLED 
 

laye

 conformal cover

  
more speaker struc

electronic device

 view of a portion 
of

ymer that are

e.g., a layer

ed,

2),

evaporate 
or other

ing.

tures

 10. FIG.

electronic of

a speaker structure such as speaker struct

66

9 to protect the structures of

(e.g.,

layer 421 may be

 

layer 421 may

one or
 

deposited onto OL
Tma

    metal oil tha of

d,

  
suitable coating or

Electronic device 10 may be provided wit

for providing sound to a

device 10 in  
 

36 18 a cross-sectional side

 

user of

iD layer

is

or otherwise applied

th one or

 
the vicinity

ure 448.
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Sound produced by speaker structure 448 may be transmitted

  through flexible display 414 to the exterior of device 10.

Flexible display 414 may be used as a speaker membrane
 

 structure for speaker 448. Portions such as portion 414M

 that serve as a speaker membrane for speaker 448 may be

located in an active or inactive portion of display 414.

 
 

Arrangements in which speaker membrane 414M forms an 
active display area may allow the size of the active

   
region of exible display 414 to be increased relative to
 

 
its inactive region.  

As shown in FIG. 36, speaker structure 448 may

be driven by a transducer such as transducer 450.
n

Transducer 450 may be configured to receive electrical  

 audio signal input from circuitry in device 10 and to

 convert the electrical signal into sound. In the example

of FIG. 36, transducer 450 is formed from a magnet such as  
  

magnet 440 surrounded by coils such as coils 442. Magnet   
440 may be a permanent magnet formed from ferrite

material, ceramic material, iron alloy material, rare

earth material, other suitable material, or a combination   
of these materials. Coils 442 may be formed from copper,

  

aluminum, silver, other suitable materials, etc. £
    

  
desired, there may be one or more sets of coils

 

surrounding magnet 440.    
When current passes through coils 442, a

Mm
This allows coils 442 to act

 
  magnetic field is produced.
   

as a variable electromagnet with a magnetic field that  
interacts with the constant magnetic field produced by    permanent magnet 440. For example, the negative pole of

the electromagnet may be repelled by the negative pole of    
 

 

permanent magnet 440. The magnetic force created by this

repulsion will force magnet 440 away from coils 442. When

the current flowing through coils 442 changes direction,
   
    the polarity of the variable electromagnet reverses.
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 Magnet 440 may be pushed back and forth rapidl

    
 

y (along the

Z-axis) as the current in coils 442 alternates directions.

Portions of flexible display 414 such as portion

414M may form a speaker membrane for speaker 448. As 

  magnet 440 moves back and forth along the z-ax
 

speaker membrane 414M will in turn vibrate the
 

  

 

structure such as support structure 446 (somet 
referred to as a stiffening structure or sti

  
    
 

is, attached

air in

front of speaker membrane 414M, creating sound waves.

In some arrangements, an optional support

imes

fener) may be
 

interposed between transducer 450 and speaker membrane
 

414M. support structure 446 may be used to st

 
 

speaker membrane portion 414M of display 414.

  structure 446 may be formed from a metal plate
   

 iffen
 

support 
, f£xrom

 r of foam
 

 
  
 

    
 

specialized composite structures (e.g., a laye

interposed between layers of stiffener, etc.),

support materials or stiffening structures, or

combination of these materials. Using a suppo 

such as support structure 446 may allow speake

414M to respond more accurately to the movemen  440. In arrangements where optional support s  

from other

from a 
rt structure

r membrane

t of magnet

tructure 446  
 is not used, magnet 440 may be configured to s  tiffen

portion 414M of display 414 that serves as a speaker
 

 membrane structure.
n   

in device 10. Some or all of speaker structur
 

device 10 may have speaker membranes that are

There may be one or more speaker structures 448

es 448 in

  formed from
  

  flexible display 414. If desired, some, all,
  

 substantially all of flexible display 414 may
 

  speaker membrane for one speaker, for two spea 
three speakers, or for more than three speaker 

A suspension structure such as suspe

structure 454 may be used to attach portions of

display 414 to a rigid support structure such

68
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412. Suspension structure 454 may prevent speaker

 membrane 414M from moving laterally along the x-axis
 

  and/or the y-axis, but may allow free motion of speaker  
membrane 414M along the z-axis as speaker 448 produces
  

 sound. Suspension structure 454 may be formed from an
 

elastomeric material, foam material, resin coated  material, other suitable materials, or a combination of

  these materials. As shown in the example of FIG. 36,
 

 suspension structure 454 may form a pliant interface 
between speaker membrane 414M and housing sidewalls 412S.
 

   
 

This is merely illustrative. If desired, suspension
   

  structure 454 may form a pliant interface between speaker
 

membrane 414M and any suitable surrounding housing

 
   

structure or any Suitable rigid support structure.

f desired, other suspension structures may be
 

 
 

incorporated into speaker structure 448. For example,

there may be one or more suspension structures attached to

  magnet 440. This type of suspension structure may provide    a restoring force that returns magnet 440 to an

 equilibrium position after being displaced by magnetic
 

 forces.
 

 The desired range of frequencies produced by
 

speaker 448 may depend on several factors. For example,  
  the desired range of frequencies produced by speaker 448
  

 
 

may depend on the type of electronic device in which

speaker 448 is implemented, may depend on the location of

speaker 448 in device 10, may depend on the other speaker
 

structures that are being used in combination with speaker      structure 448, etc. Design choices may be made to obtain
 

  a desired frequency response from speaker 448. For  example, materials used in forming speaker 448 may be

selected based on the desired frequency response.

 The type of enclosure that surrounds speaker 448 
may also be selected based on the desired frequency
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response. For example, the enclosure that surrounds the

 speaker may be ported. As shown in FIG. 36, housing 412

may optionally be provided with an opening or port such as

  acoustic port 452 (sometimes referred to as a funnel, 
horn, vent, hole, etc.). Port 452 may be used to equalize

 the pressure between the inside of housing 412 and the
  

outside of housing 412. This may in turn augment the

sound waves produced by speaker 448. A ported enclosure

  such as the ported enclosure shown in the example of FIG.
 

 36 may increase the magnitude of low-frequency sound waves
 

produced by speaker 448 (e.g., a speaker with a ported  
enclosure may have a higher bass output than a speaker

with a sealed enclosure).

 As shown in FIG. 36, port 452 may have a portion

such as portion 452P that protrudes into the enclosure.

  The size and shape of protruding portion 452P may be 
customized to obtain a desired frequency response. For 

 example, protruding portion 452P of port 452 may have a

 “horn” shape, in which the diameter of opening 452 varies    
 along the length of portion 452P. Protruding portion 452P

  may have a curved shape, if desired. In general,  
protruding portion 452P may have any suitable shape, and

 opening 452 may have any suitable size. The
 

  characteristics of port 452 will depend on the desired
    frequency response of speaker 448, the structure of device  10, etc., and may be modified accordingly. The example 

shown in FIG. 36 is merely illustrative.

 If desired, speaker 448 may be provided with a
   

sealed enclosure that does not have a port. The example 
of FIG. 36 in which housing 412 is provided with port 452  
   

 is merely illustrative. The type of enclosure into which
  

speaker 448 is implemented (e.g., a sealed enclosure, a

ported enclosure, etc.) will depend on the desired

   frequency response of speaker 448, the structure of device
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10,

components or s

ternal n 

  
OP

speaker 448.

other

etc.,

internal

PCT/US2012/029844

 and may be modified accordingly.

 Elect
 

 
onic device 10 may have internal
 
Cruc

components

tionally be used

 s

to tune th

Internal compon

tructure. £

tures such as internal component 456.

such as internal component 456 may  
 e resonant frequency of

ent 456 may be a battery or

  
 

456 may be omitted or may oth

the resonant

raised edges such as optional raised portion 412’.

portion 412’

upper surface of

 
  

 
  
 

    

 
 
 

  
 

  
 

 

frequency of

If desired, housin

may have an upper surface

display 414

desired, optional component 
erwise not be used to tune

 speaker 448.
 
g 412 may have one or more

Raised
 
 that lies above the

 
(e.g., the upper surface of 

 

 

 

 
 

   
 
  

   
 

   

raised portion 412’ may protrude above the upper surface

of flexible display 414 in vertical dimension 2z).

Optional raised housing 412’ may allow a user to hold

device 10 in hand without disrupting the speaker

functionality of display 414. Raised portion 412’ of

housing 412 may surround the entire periphery of display

414, or may be located on one side of display 414, on two

sides of display 414, on three sides of display 414, or on

all four sides of display 414. Raised portion 412’ may be

formed as an integral part of housing 412 or may be formed

as a separate structure in contact with housing 412.

portion of

possible

FIG. 37, t

37,

sets of

 440.

may also contain a magnet

surround a magnet struct

  
 

FI G.   
electron

embodiment 
speaker st

ransducer such as

transducer 450 may be

coils 442 surrounded by a magnet

In some arrangements,

37 18 a cross-sectional

ructure 448 may be d

transducer 450.

  side view of a

ic device 10 in the vicinity of another 
 of speaker structure 448. As shown in

riven by a

   FIG. In the example of
 

  formed from one or more central
  

such as magnet

coils 442 inner portion 444 of

structure (e.g., coils 442 may 
ure). that are
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as an integral part of

formed within inner portion 444 of

 

joined above and/or below coils 442)

  

outer magnet 440

coils 

(e.g.,

PCT/US2012/029844

 442 may be formed

may be

or may be a separate
 

magnet structure.

free of  442 may be
 

450 of F IG. 
  

audio signal input

37 may be conti

If desired, inner port

magnet structures.

As with the transducer of F

 

 

 IG. 
 

convert the electrical signal into sound.

passes through coils 442, 
 The magnetic

the constant magne

440. The 

field produced by coils
 

 

 
 

constant magnetic

between coils

 repulsive force).

442 changes direction,

electromagnet (and

is reversed.

(along the z-axis) cu

As coils 442 move back and

speaker membrane 414M will
 

  front of

  
Support structu 
membrane 414M so that membrane portion 414M o

display 4  transducer 450.

 

rrent in coils 442 alte:

In the example of

 
442 and magnet 440

When

 
thus

by the varying magnetic

 
speaker membrane 414M,

re 446 may be used to sti

14 responds accuratel

a magnetic

the current £1

the polari

the direction of

in turn vibrat

FIG.

 

442

 
(e.g.,

 
  

  
ty of 

Coils 442 may be pushed back and 
owing

magnetic

coils ion 444 of

36, transducer

figured to receive electrical

from circuitry in device 10 and to

AS current

field is produced.

interacts with

  
 

tic field produced by permanent magnet

interaction of the electromagnet with the

field will create a magnetic force
  

an attractive or

 
through coils

the variable

force)
   forth

 

rnates direction

 force as the

Ss.
 

 
creating

forth, attached

te the air in

sound waves.
 

 
  ffen speaker

 
 Flexible 
 

 
37, spea

 

 

ly to the movement of

ker 448 may be

provided with a sealed enclosure that does not have a

 port. This is merely
 illustrative. Any
  

enclosure (é€.qg.,

etc.) may be used.

speaker 448 is implemented will

a sealed enclosure,

 The type of enclosure  
depend on
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 frequency response of speaker 448, the structure of device  10, etc., and may be modified accordingly.

 FIG. 38 is a cross-sectional side view of a

portion of device 10 in the vicinity of another possible
      embodiment of speaker structure 448. In the example of

 

 FIG. 38, speaker 448 is supported by a rigid structure

within device 10 such as rigid structure 466. Rigid

 structure 466 may be formed from housing structures or
   

internal components, or may be a dedicated structure used 
   to form a frame (sometimes referred to as a chassis or
 

“basket”) or other rigid support structure for speaker
   448, Suspension structure 454 may be used to form a

 pliant interface between speaker 448 and rigid structure
    

466. As with the suspension structure of FIGS. 7 and 8 
(in which suspension structure 454 is attached to housing 
sidewalls 412S), suspension structure 454 of FIG. 38 may

    prevent speaker membrane portions 414M of display 414 from
  

moving laterally along the x-axis and/or the y-axis, but  may allow free motion of speaker membrane 414M along the

Z-axis as speaker 448 produces sound. Suspension  
 
 

structure 454 may be attached to any suitable portion of

speaker 448 (e.g., support structure 446, magnet 440,

speaker membrane portion 414M, etc.)

The type of arrangement shown in FIG. 38 may be
 

  
  

  
 

beneficial for configurations in which speaker 448 is not 
 in the vicinity of housing sidewalls 412S or in other  

configurations in which speaker 448 is not attached to

housing 412. For example, speaker 448 may be located in 
   the central portion of a large display. In this type of
 

 configuration, a rigid structure such as rigid structure   466 of FIG. 38 may be used to support speaker 448, if
 

desired.

There may be one or more speakers 448 in device

10. Multiple speakers 448 may be attached to a common
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rigid structure 466 or each speaker 448 may be attached to

a separate  
 
 

  layer 462 may be

layer 462 may be

desired,

 
formed over

formed

rigid structure 466.

a cover layer such a

 flexible disp
  

 from glass,
 

Suitable material.

hold device
  

 functionality of display 414.

Cover layer 462 may al

 

 
serve to protect 
while  
along

layer

display 414

462 may be in contact

10 in hand without disrupting

Cover layer  
and other par

plastic,

S optional cover

lay 414. Cover

or other 
low a user to

the speaker

462 may also
  

device 10 ts of
 

still allowing speaker membrane 414M to move

the z-axis as speaker 448 produces sound.

with display 4 
be a gap 463 interposed between cover laye

display 414.

 

Gap 463 may be filled with a 

  freel
 

Cover

14 or there may

r 462 and

ir or may

 
  include a layer of material such as a layer of sealant (as

an example).

One or more holes such as holes 464 (sometimes

referred to as openings or speaker openings) may be formed 

in cover  
to the exterior of

A perspective view of

holes 464 may be

 

layer 462

 

 

so that sound may pass from speaker 448

device 10.

 

 

device 10 

formed in cover layer 462 
showing how

1s shown in

 

 
  

 
 
  

 

FIG. 39. As shown in FIG. 39, holes 464 may be formed in

a “speaker grill” fashion in which an array of openings is

formed in front of one or more speakers. Holes 464 may be 
example,  
 

    

formed in cover layer 462

holes 464 may be

 
in any suitable

formed in locali

location. For

 zed areas of

  
         

 

 
 

 
 
 

 

cover layer 462 that overlap a speaker structure, or holes

464 may be formed in a uniform array that covers some,

all, or substantially all of the front surface of display

414. Holes 464 may have any suitable size. For example,

holes 464 may have a diameter between .25 mm and .5 mm,

between .5 mm and mm, between 1 mm and 1.5 mm, more than

1.5 mm, less than 1.5 mm, etc. The size, shape, and
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 number of

depend on

10.

 
10 in the

structure

display 414.
    sti
 

 
 From

ffening structure 446 may be

fiber-based composite materials,
 

  layers of
 

15

20

25

30

ma

structure 
interposed between

Sheets 472 may be

 ceramic,

materials.

lightweight support

desired,

spea

terials.

fiber-based composites,

ker membrane portions 414M of

 openings 464 formed in cover

 the type and number of

FIG. 40 is a cross-sectional 

 vicinity of
 

 446 may be used to sti
  

formed

speake1
 

side view of

support structure 446,

ffen portions of f]

As discussed in connection with FIG.

 from
 

 

 one or more materials, or  
As shown in the example of

  446 may be formed
 

from a layer

FIG.

of  
 first and second sti  

 

  formed
 

from polymer, 
 

 This type of struc   
structure for displ

metal,

ture may provide as

PCT/US2012/0

layer 462 may

support

29844

rs 448 in device

device

exible
 

  
a metal pl

36,

ate,
 

from laminated  
from other suitabl  

 

Le

 
tJ40, s

foam 474  
fFfening sheets

glass,

or other suitable

fFfening

472.

 
  and
  

If
 

ay
 

 
support structure 446 may be used 

 displ
  to  

stiffen 
, may be

 
ay
    

to sti
      to sti

Fen other portions of

ffen all o

display 4] 4,
 

  

 desired

be curved,

curved and planar

10 in the

shown

fashion.

in FIG.

 
 

r substantially all of

 
support  

For example, support

may be planar,

portions.  FIG. 41 is a cross-sectional
  

 vicinity of curved support

  
 

shape of stiff

41, flexible display 4   fening structure 446.
 

  41 sti Ffening
 

  
 flexible display 414 is concave. This

  
   the a

shape.

illustrative.

ttached portion of

For example, s

 
   
 

In general, sti

display 414
 

    tJ
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displ

structure 446 n

Side view of

structure 446.

In the example of

is, however,

ay 414.

structure 446 may be shaped in any 

used

or may be used

nay

 
or may have a combination of

 

 14 may conform to

 

device

As

the

FIG. 
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structure 446 has a curved shape so that
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curved shape so

example of FIG. 41

Shape may be sui

414

  

that  

PCT/US2012/029844

Flexible display 414 is convex. The
 

  in which display 414 has a concave

table for configurations in which display
 

 forms a speaker membrane
 
for speaker 448. A concave

shaped speaker membrane may improve the quality of sound

produced by spea

may also be used.

 
 FIG. 42 is a cross-sectional side view of

ker 448. Speakers with convex membranes

 

 device 10 in the vicinity of a single

 As shown in FIG.

may

 

transducer

a magnet,

a piezoelectric

Transducer 450

42, portion 414M of

 
  

 
speaker structure. 

Flexible display 414
 

 

 

 

for speaker 448 may be

(e.g.,

transducer,

 

 
one or more sets of

 

form a speaker membrane for speaker structure 448.

 any suitable type of 
coils surrounded by

one or more sets of coils surrounding a magnet,

a microphone transducer, a

sensor, an actuator, etc.). Speaker 448 may be the only

speaker in device 10 or may be one of

speakers in device 10.

 
 

a plurality of
 

   
Display-based speaker structure 

448 may be used in conjunction with speaker structures

that are not display-based.

other speakers in device

as a speaker membrane.  
 

For example, there may be

10 which do not use display 414

 Speaker structure 448 of FIG. 42
 

may use all or substantially all of display 414 as a

speaker membrane

may be occupied by a speaker), or may use only a portion

O

ct

display-based speakers 448.

Ss

Ss

speaker 448

associated

 display 41
  

 

  Cruc

  

 
transducer (e.g.,

 

   
  (e.g., the entire front face of device 10
   

4 as a speaker membrane.

  In the example of FIG. 43,
 

 
 

ransducers 450 may be used to forma

  
 

tLructures that are not display-based.

transducer 450 may be any suitable type of

 one or more sets of

76

an array of 

plurality of 
Display-based speaker

tures 448 may be used in conjunction with speaker

Bach display-based

 may have an associated transducer 450. Each 
 

coils surrounded by
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a magnet,

a piezoelectric  sensor,
 

  used may be di

one or more sets of

transducer,

an actuator,

Fferent

col 

PCT/US2012/029844

ls surrounding a magnet,
 

a microph 
 etc.). The type

 
 

array of

types of
  

with different types of
  

and diff 
  

ability

frequencies.

FIG. 

10. In the 
   
446 may be used to sti

 of display 414

speakers 448

transducers, if

44 is a bottom view of

10 showing how an array of

the array shown in FIG.

example of FIG.

IG. in F

 desired).

 

one
 

 of

for each speaker 448

43 may incl

 
 

transducer, a

transducer 450 
(e.g., the
 

 ude different
 

Providing speakers 448   
dif 
 

transducers,

to produce sound with a wider

 

 
43 

  44,
 

formed on the underside of

(e.g.,

 display 41
 

  
 

range of

ferent structures,

erent characteristics may give device 10 the

 

a portion of device

4, Support

display-based speakers such as

may be implemented in device

support structure 446 is

structure

 
ffen speaker membrane portions 414M

Support structure 446 may be

interposed between transducer 450 and display 414).

Support structure 446 may also be used to sti

of

a 
 

414’ of f]  
 

 
support structure 446.  

 of flexibl e display
 

around each speaker

adjacent speakers 448.
 

414M vibrates, ring

414 may provide a 

 
  fen portions
 

display 414 between adjacent speakers 448.

ach speaker 448 may be surrounded by a ring
 

ba

exible display 414 that is not sti

Flexible ring-shaped

 fFfened by
 

rrier

portions 414’ 
structure
 

   

448 that prevents

For example, 
414’ (which is su

in

as

rro

cer  ference between

speaker membrane

unded by support

structure 446) may absorb vibrations moving laterally in

display 414

y-axis).

independently without being disrupted by the vibrations of

(e.g., in directions along the x-axis and/or

a neighboring speaker.

 If desired,
  

 of speaker types.   
 
Examples of

77

This may allow adjacent speakers 448 to operate

 

speakers 448 may include a variety

speaker types that may be
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  used for speakers 448 include subwoofe

range speakers, tweeters,
 

   different channels of audio input may be routed
 

speaker. For example,  channel speaker, a left channel speaker,
 

PCT/US2012/029844

 rs, woofers, mid-

supertweeters, etc.  
 

 If desired,

to each

speakers 448 may include a center

speaker, a surround channel speaker, e

 characteristic of speakers 448

location, input channel

 

, etc.)

(e.9.,

a right channel

tc. Any suitable

Size, type,

may be modified to achieve

a desired frequency response and/or to accommodate the

structure of device 10.   
 

displays and one or more display-based speaker struct

may be provided. The speaker structures may be posit

 under the flexible display.

display may be used as

 

Electronic devices that contain flexible

 
 Portions of the

   
speaker membranes for

structures. The speaker structures may be driven by

 
 
 

transducers that convert electrical

into sound. Piezoelectric transducers or

formed from coils and magnets may be used

audio signal

 
 speaker structures. Speaker membranes may be formed

 

active display areas of the £1] exible display.
 

  
or substantially all of 
as a speaker membrane f   the £1  

exible displ
  

CULrEeS

 tioned

flexible

the speaker

input

transducers

to drive the

 from
 

some,

or one or more display-based

speaker structures. An optional cover layer may be

 
provided with speaker openings so that

 the device.

 

the display-based speaker structures t
 

all,

ay may be used

sound may pass from

o the exterior

 
In accordance with another embodiment, an

 of

electronic device is provided including a flexible display

and a speaker structure having a speaker membrane,

the speaker membrane is

flexible display.
  

  
 

 formed  
 

 
  electronic device further includes a stiffeni

78

 
 from a portion of the

In accordance with another embodiment, the 
 

where

ng structure
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configured   that forms

 

to stif  fen 
 

In accordance with another
 

fening s
  

In
 

CLruc CULrEe

accordance
 

   
stiffening s
   

sheets

 Sides of the

CLruc

layer of

 
CULre

that are attached to opposing
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the  the portion of

the speaker membrane.

flexible display

 

embodimen
 

  includes a layer of foam.
 

the—“F

   
with another embodimen 

 includes first and second

 first and
 

 oam. 

 In  
 flexible displ ay

 
incl
 

15

20

25

30

display images and the speaker membrane

active portion of

 

electronic device

suspension

spea

  
electronic device

ker structure

accordance with another embodiment,

udes an active portion configured

 is formed

  
the“F
 

  stiffening
 

second

the

 TO
  From the 
 

 
the 

In accordance with ano

 flexible display.

 

structure
 

 configured to a   
CO

In accordance with ano
  

the rigid structure. 
 
fur

housing in which the

the rigid structure ji

elec

  
electronic

the f] over

device

tronic device housing.

In accordance with another

 
flexible display

ther embodiment,

ttach portions

ther embodiment,

is mounted,

the

further includes a rigid structure anda

the of

the

ther includes an electronic device

where
  

 s formed at least partly From the
 

embodimen
 

 fur

exible display,

ther includes a

where the cover
 

 at  
electronic device

least one opening

In accordance with another embodin

 

housing in which the

 
t, the

cover layer formed

layer includes
 

formed over the speaker m
   nent,

flexible display is mounted,

mbrane.

 the

further includes an electronic device

where

the electronic device housing has at least one acoustic

port.

 

 

display having a substrate

polymer.

flexible display includes an organic ligh

In accordance with another embodimentt, the
 

tL-emi

  from a formed
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 In accordance with another embodiment an

electronic device is provided including a flexible display  
and a plurality of speaker structures, where portions of
       the flexible display form speaker membranes for the
     

plurality of speaker structures.
   

In accordance with another embodiment, the
 

  
 

electronic device further includes a plurality of

stiffening structures configured to stiffen the portions

       
  

    of the flexible display that form the speaker membranes.
 

 In accordance with another embodiment, the

flexible display includes a set of stiffened regions,

 

    
   
  

      where each of the stiffened regions in the set of
  

stiffened regions forms part of a respective one of the

  
  
 

    speaker structures, flexible regions, where each of the

  flexible regions surrounds a respective one of the 
stiffened regions in the set of stiffened regions, anda

  
   
  

 
   surrounding stiffened region, where each of the flexible
  

regions is surrounded by portions of the surrounding 
stiffened region.

 
 
 

In accordance with another embodiment, the
 

 speaker structures include a left channel speaker anda

right channel speaker.    
In accordance with another embodiment, the 

 electronic device further includes transducers configured
 

  
to drive the speaker structures, where each transducer

includes coils and a magnet. 
 In accordance with another embodiment, the

 electronic device further includes piezoelectric

  transducers configured to drive the speaker structures.   
 In accordance with another embodiment, the

flexible display includes an organic light-emitting diode

 

     

    display having a substrate formed from a flexible sheet of
 

polymer.

 In accordance with another embodiment, a
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portable electronic device is provided, including a
 

housing, a flexible organic light-emitting diode display 
mounted in the housing, where the flexible organic light-  

  emitting diode display has a substrate formed from a
  

  flexible sheet of polymer, and at least one speaker having   
a speaker membrane formed from a portion of the flexible
 

 sheet of polymer.  
In accordance with another embodiment, the  portable electronic device further includes a stiffening 

structure interposed between the at least one speaker and
 

the speaker membrane, where the stiffening structure

   
  

includes a composite material.
 

In accordance with another embodiment, the

speaker membrane has a concave shape.
 

   
In accordance with another embodiment, the  

 housing includes a rectangular housing with four
  

 peripheral edges and the flexible organic light-emitting  
diode display and the speaker membran xtend between th
 

 four peripheral edges.  
The foregoing is merely illustrative of the
 

   
  principles of this invention and various modifications can
     be made by those skilled in the art without departing from

  
 the scope and spirit of the invention. The foregoing 

embodiments may be implemented individually or in any

combination.
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What is Claimed is: 

1. An electronic device, comprising:

a flexible display; and
 

 an internal component, wherein the flexible  
display may be deformed by an action external to the     device, and wherein deformation of the flexible display

 creates a response from the internal component.

  2. The electronic device defined in claim 1
 

 wherein the flexible display comprises:
 

a flexible display layer; and
  

 
a touch-sensitive layer.

  3. The electronic device defined in claim 2

  
 

wherein the flexible display layer of the flexible display

includes an active display region, and wherein the

internal component is covered with a portion of the active   
  
 

display region of the exible display.

  4, The electronic device defined in claim 3

wherein the internal component comprises a button, and
  

   wherein deformation of the flexible display compresses the
  

button.

  5. The electronic device defined in claim 4

  wherein the flexible display further comprises a rigid
 

cover layer having at least one opening.

  6. The electronic device defined in claim 5

wherein the opening comprises a hole in the rigid cover

 layer, wherein the button further comprises a button

member in the opening, wherein the button member moves

within the hole in the rigid cover layer, and wherein the
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 movement of

  deformation

the butt

  

7.

wherein the

sensor, and

 

PCT/US2012/029844

Lon member in the opening causes
 

of the flexible display.

n
 The e]

  
ectronic device defined in claim 83

internal component comprises a pressure

wherein det 
  

 formation of the flexible display

exerts a mechanical pressure on the pressure sensor.

8.
n

  The electronic device defined in claim 7

wherein the pressure sensor comprises a piezoelectric

actuator, and wherein the mechanical pressure induces a

voltage on the piezoelectric actuator.

9.
n

  The electronic device defined in claim 3

wherein the internal component comprises a laser

 microphone for detecting a sound originating external to 
 

10.

flexible display.

a

an

receives sound th

11.

wherein the

 

n
 

 

the electronic device,

comprises with a laser,

An elects

 

 
and wherein detecting the sound  

 detecting deformation of the
 

ronic device, comprising:
 

 
The elect

flexible display; and

audio component that transmits or
 

 

 
rough the flexible display.

 tronic device defined in claim 10

flexible display includes an active display
 

region, and whe

 
the active display   

12.

wherein the  

 
 

 

egion of

rein the audio component is mounted behind

 the flexible display.

 device defined in claim 11

comprises:
 

 

The electronic

flexible display

a fl

a

exible display layer; and

touch-sensitive layer.
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13. The electronic device defined in claim 11

wherein the audio component comprises a diaphragm, and

wherein the diaphragm is mounted in contact with the
 

 flexible display.

 

  
 

   
 

14. An electronic device,

a housing;

a flexible displ

and

a first internal

portion of the flexible display,

internal component

 
 

 
 
 

 
 

wherein the

comprising:

ay mounted on the housing;

component mounted under a

 first

 is configured to deform the portion of

 

the flexible display.

15. The electronic device defined in claim 14

wherein the first internal component comprises a

piezoelectric actuator, wherein a voltage applied to the

 

 

piezoelectric
   

piezoelectric

flexibl

 
 

 
 

 

e display dei

actuator, 
16. The elec

actuator causes an expansion of

forms in response to the expansion of

the piezoelectric actuator.

 

 wherein the
 

structural

 display de  
structural
   the  portion of
 

 

component.

 

component

first inter

component, 
oF

 
wherein the portion of

forms in response to physical

the 

and wherein the portion of the

 

tronic device defined in claim 14

 
nal component comprises a

the flexible

 contact with the

 and wherein defo  mation of the
  

flexible display causes the portion of 
 

 
the  

flexible display to conform to a surface of the structural

 17. The electronic device defined in claim 16
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under the portion of

portion of

sur   
 oO

wherein

wherein

face of

the second int

the portion of

 the

the  
   the s

 

18.  

 

ternal component.

The electronic device det

    
 

to be  Fur ther deformed
 

electronic device,

portion of

wherein the

actuator,

flexible

he actuator,

structural component int

and
   

the
 

 
19.

 

aWw
wherein the  

display,
    

  

the s

display.

wherein the
a

laye
 

  lexible

tructural

and wherei

component

20. The el]

by an act

wherein

first internal component

wherein raising the ac

to contact wi

and wherein

ectronic device de

 

 further def

flexible display,

 
 

flexible display that confo

tructural component indica
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wherein the

ms to the
  CEs

formation of

 the location

fined in claim 17

the second internal component comprises a button,

the  flexible display is configured

tion external to the

the 
 

The electronic device det

 

 

tructural component
 
Cua Cor
  th the 
lowering 

the

Fined in claim

exible display compresses the button.

16

further comprises an

is mounted on

moves the

the portion of

actuator moves

  out of contact

 

lexible display comprises
  

n defo rmation of the po
   

display confo
 

  

  
the  

ructural con

the actuator,

rming to

with

 
rtLion o

the flexible

fined in claim 19

a touch-sensitive

the
 

~
 the su

  
the touch-sensitive layer of

n
21.  

nponent indicates

  face of 
the locat 
the  

tion of

  the 

 a portion
 

The electronic device det

exible displ

Fined

ay.

 
in claim
 

 and wherein deformation of

further comprising a second internal component mounted  
 flexible display contforming to the surface of 

structural component indicates the loca

internal component.
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  22. The electronic device defined in claim 19

 further comprising:

a cover member; and

an actuator switch coupled to the actuator,
 

   wherein deformation of the flexible display exerts a
   

pressure on the cover member, and wherein the pressure on  
the cover member lifts the cover member.

 
23. An electronic device, comprising:

a housing; and

a concave display mounted in the housing,

wherein the concave display has a rigid internal support  structure having a concave surface and a flexible display
 

layer attached to the rigid internal support structure  
  that conforms to the concave surface of the rigid support

structure.

  24, The electronic device defined in claim 23

wherein the concave display further comprises a first 
 

 adhesive layer, and wherein the first adhesive layer

  attaches the flexible display layer to the concave surface   
of the rigid internal support structure.

 
  
 

25. The electronic device defined in claim 23

  wherein the concave display further comprises a touch-
 

sensitive layer.

  26. The electronic device defined in claim 25
 

  wherein the concave display further comprises first and 
 

second adhesive layers, wherein the first adhesive layer 
attaches the flexible display layer to the touch-sensitive 
layer, and wherein the second adhesive layer attaches the  
flexible display layer to the rigid internal support
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structure.

  27. The electronic device defined in claim 23
 

wherein the housing comprises a bezel, and wherein the

 bezel surrounds a periphery of the concave display.

  28. The electronic device defined in claim 26
 

wherein the rigid internal support structure has a convex

 inner surface and wherein the electronic device further  
comprises at least one internal component mounted adjacent

to the convex inner surface.

 
  29. The electronic device defined in claim 28,
 

wherein the rigid internal support structure has at least

one opening.

 30. The electronic device defined in claim 29

 
wherein the at least one opening comprises a hole in the 
rigid internal support structure, and wherein the at least 
one internal component is mounted in the hole in the rigid

internal support structure.

 
31. An electronic device, comprising: 

a housing; and

a concave display mounted in the housing,

wherein the concave display includes a rigid cover layer  
having at least one concave outer surface and at least one   
corresponding convex inner surface and includes a flexible 

  
 display layer, wherein the flexible display layer conforms
   

to the convex inner surface of the rigid cover layer. 
  32. The electronic device defined in claim 31
  

  wherein the flexible display layer comprises image pixels

  
 

formed from organic light-emitting diodes.
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  33. The electronic device defined in claim 31
 

   wherein the concave display further comprises a first
 

 
 adhesive layer, and wherein the first adhesive layer  

 attaches the flexible display layer to the convex inner  surface of the rigid cover layer.

  34. The electronic device defined in claim 33

wherein the rigid cover layer has at least one opening, 
wherein the electronic device further comprises an

internal component, and wherein the internal component is   
mounted adjacent to the flexible display layer under the
 

 
at least one opening in the rigid cover layer.

  35. The electronic device defined in claim 34
 

wherein the internal component comprises a speaker and  
wherein the speaker transmits sound through the flexible 

 

display layer.

  36. The electronic device defined in claim 34

wherein the internal component comprises a button, wherein   the electronic device further comprises a button member in

the at least one opening in the rigid cover layer, wherein

the button member moves within the at least one opening in 
the rigid cover layer, and wherein the movement of the   
button member compresses the button.

37. An electronic device, comprising:
 

   
an electronic device housing; and
 

a concave display mounted in the electronic

device housing, wherein the concave display comprises a  
rigid cover layer having a concave outer surface and a  

   
 

convex inner surface, a flexible display layer, and a

touch-sensitive layer, wherein the flexible display layer
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and the touch-sensitive layer each conform to the convex

inner surface of the rigid cover layer.

38. The electronic device defined in claim 37

wherein the concave display further comprises first and

second adhesive layers, wherein the flexible display layer

is attached to the touch-sensitive layer with the first

adhesive layer, 
attached to

and wherein the  
the convex inner surface of

layer with the second adhesive layer.

39.  

 further comprising

 

The electronic device de

at least one internal

 

  
 

touch-sensitive layer is

 the rigid cover

fined in claim 38

 
component mounted

 the concave
 

 

 

 

the convex display has at

one internal

and wherein the audio

adjacent to the flexible display layer of

display.

40. The electronic device defined in claim 39

wherein the rigid cover layer of

least one opening, wherein the at least

component iS an audio component,

component is mounted under the at least

 
rigid cover layer.

Al. The 

  

electronic device
 

wherein the concave  ~ ~~
 oute su

 
face of

 
has a curvature and peripheral edges,

curvature has a deepest  and at least

depth associated wi

and wherein the max

between 0.5 millime

 
42.

 

some of

 
oint, whereinf

de

 
one opening in the

 fined in claim 38

the concave display

wherein the

the deepest point
 

the peripheral 
th the curvature of
 

   
imum depth of   

The electronic device de

further comprising an internal component,
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 internal component is mounted at a distance from the   
 

peripheral edges of the concave outer surface, and wherein  
the distance is smaller than the maximum depth.

 
43. An electronic device, comprising:

a housing; and

a display mounted in the housing, wherein

the display has a flexible display layer that conforms to
 

  
a convex outer surface of a rigid support structure.

  44, The electronic device defined in claim 43
 

   
wherein the display further comprises an adhesive layer,  

 
and wherein the adhesive layer attaches the flexible

  display layer to the convex outer surface of the rigid

support structure.

  AS. The electronic device defined in claim 43
 

   
wherein the display further comprises a touch-sensitive

layer.

  46. The electronic device defined in claim 45
 

   wherein the display further comprises first and second
  

 adhesive layers, wherein the first adhesive layer attaches   
 the flexible display layer to the touch-sensitive layer,

  
and wherein the second adhesive layer attaches the

       flexible display layer to the convex outer surface of the
  
rigid support structure.

  Al. The electronic device defined in claim 46
 

 wherein the flexible display layer comprises image pixels 
  formed from organic light-emitting diodes.
   

  48. The electronic device defined in claim 46,
 

wherein the housing has at least one opening, wherein the
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the

 
electronic device further comprising a connector structure  
mounted in the connector port.

49, An electronic device, comprising:

a housing; and

a display mounted in the housing, wherein

the display includes a rigid cover layer having at least

 one convex outer surface and having at least one

 associated concave inner surface and includes a flexible

   display layer that conforms to the concave inner surface.

  50. The electronic device defined
 

   
in claim 49

wherein the display further comprises an adhesive layer,

and wherein the adhesive layer bonds the

  

 
layer.

 

 

 51. The electronic device defined

flexible display

layer to the concave inner surface of the rigid cover

in claim 49

wherein the rigid cover layer comprises glass.

 
 

 52. The electronic device defined in claim 5]
 

 
 wherein the flexible display layer comprises   
   

 

formed from organic light-emitting diodes.

 53. The electronic device defined
 

 wherein the flexible display layer comprises   
  

 

formed from organic light-emitting diodes.

 54, The electronic device defined
 

 

 
 

 
image pixels

in claim 49

image pixels

in claim 49

wherein the display further comprises a touch sensor layer  that conforms to the concave inner surface.

 55. The electronic device det
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wherein the concave display

se

at

la

to

dai

wherein touch sensor layer comprises

cond adhesive layers,

flexible di taches the

 further comp

wherein the firs

 
splay layer to t
 

yer, and wherein   
uch sensor layer

splay.

56.  

electrodes.

 

57. The 

further comprising an internal component

The electronic device det 

electronic device def

  concave inner surface of

additional internal volume

 
 for the elect

PCT/US2012/029844

 rises first and

t adhesive layer

he touch sensor

the second adhesive layer attaches the

 to the concave inner surface of the

ined in claim 55

indium-tin-oxide

ined in claim 49

wherein thef

the display provides an

ronic device, and

wherein the internal component is mounted at least

partially in the additional internal volume.

58.
 

 
front suri face and a rear surface,

An electronic device having at least

 comprising:  
electronic components interposed between

 

the front and rear surfaces;

a display that

least the front and rear suri

electronic components, whe}

 

 
  

and

 substantially covers at

Faces and that surrounds the

rein the display comprises a

rigid cover layer having at 
 exible display layer that

  
 inner surface.

59. The  elec
 

wherein

 
layer attached to at least a portion of

display layer.

the display
   
further comprises a

is bent to conform

least one inner surface anda 
to the

tronic device defined in claim 58

touch-sensitive
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  60. The electronic device defined in claim 58

 wherein the inner surface comprises a concave inner

  surface, the electronic device further comprising a

connector structure and a housing having an opening,

wherein the connector structure is mounted in the opening

 to form a connector pore. 
 61. The electronic device defined in claim 58 

wherein the electronic device has at least two sidewall

 
surfaces, and wherein the display substantially covers the  
two sidewall surfaces.

 62. The electronic device defined in claim 61 

wherein the display has at least two edges, and wherein

 the edges of the display are joined by a joining member.

63. An electronic device, comprising:

 a flexible display; and

a speaker structure having a speaker

membrane, wherein the speaker membrane is formed from a
 

 portion of the flexible display.

 64. The electronic device defined in claim 63,
   

 further comprising:   
 

 
a stiffening structure configured to
      sti en the portion of the flexible display that forms the

 

 
speaker membrane.

 65. The electronic device defined in claim 64
 

   
  wherein the stiffening structure comprises a layer of

 

 foam.

 66. The electronic device defined in claim 65
    wherein the stiffening structure comprises first and
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second stiffening sheets that are attached to opposing

first and second sides of the layer of foam.

67. The electronic device defined in claim 63
 

 

wherein the flexible display comprises an active portion
 

  configured to display images and wherein the speaker   
  membrane is formed from the active portion of the flexible

 

display.

  68. The electronic device defined in claim 63,

 further comprising:

a rigid structure; and

 a suspension structure configured to attach 
 portions of the speaker structure to the rigid structure.

  69. The electronic device defined in claim 68,

further comprising:

an electronic device housing in which the  
flexible display is mounted, wherein the rigid structure
     is formed at least partly from the electronic device

housing.

70. The electronic device defined in claim 63,
 

  further comprising:   
  
  

a cover layer formed over the flexibl 
display, wherein the cover layer comprises at least one

 opening formed over the speaker membrane.
 

  71. The electronic device defined in claim 63

further comprising an electronic device housing in which
   the flexible display is mounted, wherein the electronic 
device housing has at least one acoustic port.

  72. The electronic device defined in claim 63
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flexible display comprises an organic light- 
emitting diode display having a substrate formed from a

  flexible sheet of

 

polymer.

 

     
   speaker structures,

and

  

73. An electronic device,

a flexible display;

a plurality of

portions of the flexible display

 

74,  

 further comprising:

a plurality of

for the plurality of 

The electronic device det

speaker structures.

 

 
 sti    

 
 configured to sti
 

    that form the spea

75.

the

 
 

 wherein

a Se
 

 the stiffened regio
  

ct  forms pa ofa
 

  

respec

 
  t of sti
 

 ns in 
  

 
  
  

  
stiffened regions

a su

each of the flexibl
 

  

in the set of

rrounding s

e regions

ker membranes.

fFfen the portions of

The electronic device det

fFened regions,

 

 

flexible display comprises:

 

Live one of

exible regions,

the set of

 

  sti 
 

the speaker

wherein each of

Ss

wherein each of

comprising:

wherein

form speaker membranes

Fined in claim 73,

fFening structures

the flexible display

Fined in claim 73

 

ffened regions

ructures;

the
 

flexible regions surrounds a respective one of   s  Cd 

   bi  
 

fFened region,
 

the surrounding sti
  

76.  
  

wherein the speaker structures comprise a let

fened region.

The electronic device det 

 

speaker and a right channel speaker.

 77.

 further comprising:
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 transducers configured to drive the speaker 
structures, wherein each transducer comprises coils anda 
magnet.

  78. The electronic device defined in claim 73

  further comprising piezoelectric transducers configured to

drive the speaker structures. 
  79. The electronic device defined in claim 73

 wherein the flexible display comprises an organic light- 
emitting diode display having a substrate formed from a

  flexible sheet of polymer.

80. A portable electronic device, comprising:

a housing;  
a flexible organic light-emitting diode 

display mounted in the housing, wherein the flexible
   

organic light-emitting diode display has a substrate

    
 
formed from a flexible sheet of polymer; and

at least one speaker having a speaker     membrane formed from a portion of the flexible sheet of
 

polymer.

  81. The portable electronic device defined in
 

   
 

claim 80, further comprising:
    

a stiffening structure interposed between
  

the at least one speaker and the speaker membrane, wherein     the stiffening structure comprises a composite material.
   

  82. The portable electronic device defined in

claim 80 wherein the speaker membrane has a concave shape.

  83. The portable electronic device defined in

claim 80 wherein the housing comprises a rectangular
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th four peripheral
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edges and wherein the

Lting diode display and the  
 

CW n th
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15044401
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Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Paymentinformation:

Submitted with Payment

File Listing:

Two-Layer Sensor Stack

Utility under 35 USC 111(a

 
Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

Transmittal Letter

Information:
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Information Disclosure Statement(IDS)
Form (SB08) SB08_080900_1371.pdf ¢35a22892d85c1bda8a4453ee4c7829aeea

aeld8

Information:

This is not an USPTO supplied IDS fillable form

4285007

Foreign Reference WO_2012_129247.pdf
bc72f0894d8245fb68ef787739b6478d 1890

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 PATENT APPLICATION

080900.1371 13/312405

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: David Brent Guard

Application No.: 13/312405

Filing Date: 6 December2011

Art Unit: 2833

Confirmation No.: 6025

Title: Two-Layer Sensor Stack

Information Disclosure Statement

Applicant submits this Information Disclosure Statement (IDS) under 37 C.F.R. §
1.97(b)(3). Applicant respectfully requests the Examiner to consider and cite in the examination
of this Application the documents listed in the attached Form PTO/SB/08. Under 37 C.F.R. §
1.98(a)(2)G1), Applicant has not provided copies of U.S. patents or U.S. patent application
publications.

Under 37 C.F.R. § 1.97(g), the filing of this IDS shall not be construed as a
representation that a search has been made. Moreover, under 37 C.F.R. § 1.97(h), the filing of
this IDS shall not be construed to be an admission that the information cited in this IDS is or is

considered to be material to patentability as defined by 37 C.F.R. §1.56(b). Furthermore, the
filing of this IDS shall not be construed to be an admission that any information cited in this IDS
is or is consideredto be prior art under 35 U.S.C. §§ 102-103.

The Commissioner may charge any fee due and credit any overpayment in this Patent
Application to Deposit Account No. 02-0384 of Baker Botts L.L.P.

Respectfully submitted,

BAKERBOTTSL.L.P.

Attorneys for Applicant

/Russell C. Gee/

Russell C. Gee

Reg. No. 62,178
Date: 25 February 2013

PALO1:124486.1
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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 NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

13/312,405 12/06/2011 David Brent Guard 080900. 1371

CONFIRMATION NO. 6025

12323 PUBLICATION NOTICE

Baker Botts L.L.P.

2001 Ross Avenue,6th Floor IOUT
Dallas, TX 75201

Title:Two-Layer Sensor Stack

Publication No.US-2012-0261242-A1

Publication Date:10/18/2012

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.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450

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

 
 
   

13/312,405 12/06/2011 2629 1250 080900.1371 20 3

CONFIRMATION NO. 6025

12323 FILING RECEIPT
Baker Botts L.L.P.

2001 Ross Avenue,6th Floor CA0000000515358
Dallas, TX 75201

Date Mailed: 12/21/2011

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

Applicant(s)
David Brent Guard, Hampshire, UNITED KINGDOM;
Esat Yilmaz, Santa Cruz, CA;

Tsung-Ching Wu, Saratoga, CA;
Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/089,061 04/18/2011

Foreign Applications (You may beeligible to benefit from the Patent Prosecution Highway program atthe
USPTO.Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 12/16/2011

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 13/312,405

Projected Publication Date: 10/18/2012

Non-Publication Request: No

Early Publication Request: No
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Title

Two-Layer Sensor Stack

Preliminary Class

345

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 (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
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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 business investment, innovation and commercialization of new technologies. The USAoffers tremendous
resources and advantagesfor those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate 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.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 13/312,405

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A 620

SCNasen(37 CFR 1.16(0)

TOTAL CLANS(37 CFR 1.16(i) a—— of eaINDEPENDENT CCAS
If the specification and drawings exceed 100

APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(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

(Column1) (Column 2) (Column 3) SMALL ENTITY
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))
AMENDMENTA

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

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

REMAINING NUMBER PRESENT ADDITIONAL
AFTER PREVIOUSLY EXTRA 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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PTO/SB/08 Application Number: First Named Inventor:
Unassigned David Brent Guard

INFORMATION DISCLOSURE Aa Docket N Art Unit Filing Datorney Docke 0: r nit: ling Date:
STATEMENTBY APPLICANT 080900.1371 Unassigned Herewith

 
 

 

ISSUED U.S. PATENTS AND PUBLISHED U.S. APPLICATIONS

DOCUMENT

NUMBER PUBLICATION OR ISSUE DATE

B 7,920,129

C 8,031,094

D 8,031,174 10-04-2011

E 8,049,732 11-01-2011

UNPUBLISHEDU.S. APPLICATIONS

FILING DATE FIRST NAMED INVENTOR

 
    FIRST NAMED INVENTOR

>
 

  

 
 

 

  

 
Hamblin

Hotelling   

 
FOREIGN PATENT DOCUMENTS

DOCUMENT PUBLICATION OR ISSUE TRANSLATION

NUMBER DATE COUNTRY (YES OR NO)
 

DATE     
EXAMINER DATE CONSIDERED

 
EXAMINER:Initialif citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to the applicant.
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Electronic Patent Application Fee Transmittal

omen

Title of Invention: Two-Layer Sensor Stack

First Named Inventor/Applicant Name: David Brent Guard

Attorney Docket Number: 080900.1371

Utility under 35 USC 111(a) Filing Fees

Sub-Total in

USD(S$)

Miscellaneous-Filing:

Patent-Appeals-and-Interference:
p ONERS
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Sub-Total in

USD(S$)

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Description Fee Code Quantity

Miscellaneous:

Total in USD (S$) 1250
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Electronic AcknowledgementReceipt

11554014

13312405

6025

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

Filer Authorized By:

Attorney Docket Number:

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

 
Paymentinformation:

Submitted with Payment

Payment Type

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

Authorized User

Two-Layer Sensor Stack

OO

 
File Listing:

 Document gs File Size(Bytes)/Pocument Description|Filename|Message Digest 
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Application_Data_Sheet_for_0
Application Data Sheet 80900_1371.pdf 6d761340ca7690c95 8eafbfc0243049dece|

b3dd

Information:

This is not an USPTO supplied ADSfillable form

. 1139176
Application_for_080900_1371.

P 51d24ab271fffad4dac4c5fe23be3b9eff2b7|445

Multipart Description/PDFfiles in .zip description

ee

Information:

25

182527
Drawings-only black and white line

drawings Figures_for_080900_1371.pdf 6f188749c6ab1 98d 3 146a33a633238d292f,
b60d3

Information:

; 147897
Declaration_for_080900_1371.Oath or Declarationfiled

pdf 01aa1673bc47edb74957042137 1cd6a19dg
3e54

Information:

Information Disclosure Statement (IDS)|IDS_SBO8_with_APP_for_0809

Form (SB08) 00_1371.pdf 0a75a20ca485c2f1318fd27be960ce7a684d)
Afof

This is not an USPTO supplied IDS fillable form

Fee Worksheet (SB06) fee-info.pdf
8feabe%edc6d7c644b8ded5cf1 54128438

ce07
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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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PTO/SB/14 (11-08)
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 respondto a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76 —

Title of Invention|Two-Layer Sensor Stack

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 maybe printed and included in a paper filed application.

 
Secrecy Order 37 CFR 5.2

[_] Portions or all of the application associated with this Application Data Sheet mayfall under a Secrecy Order pursuant to
3/7 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may not befiled electronically.) 

Applicant Information:

Applicant 1

Applicant Authority @Inventor|(Legal Representative under 35 U.S.C. 117 ©PParty ofInterest under 35 U.S.C. 118
Prefix)GivenName Middle Name Family Name Suffix

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

City|Hampshire Country Of Residencei GB

Citizenship under 37 CFR 1.41(b} B

Mailing Address of Applicant:

Address1 1560 Parkway, Solent Business Park

Address 2 Whiteley, Fareham

City Hampshire State/Province

Postal Code P015 7AG GB

Applicant 2

Applicant Authority @Inventor|CLegal Representative under 35 U.S.C. 117 C©PParty ofInterest under 35 U.S.C. 118
Prefix)GivenName Middle Name Family Name Suffix
a

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

City|Santa Cruz State/Province Country of Residence|US

Citizenship under 37 CFR 1.41(b) B

Mailing Address of Applicant:

Address1 2325 Orchard Parkway

Address 2

City San Jose State/Province CA

Postal Code US

Applicant 3

Applicant Authority @ Inventor|(Legal Representative under 35 U.S.C. 117 C©Party ofInterest under 35 U.S.C. 118
Prefix} Given Name Middle Name Family Name Suffix

Residence Information (Select One) (@) US Residency ©) NonUSResidency () Active US Military Service
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PTO/SB/14 (11-08)
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 respondto a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention|Two-Layer Sensor Stack

Mailing Address of Applicant:

All Inventors Must Be Listed - Additional Inventor Information blocks may be
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ATTORNEY DOCKET PATENT APPLICATION

080900.1371

10045QRG/COA

TWO-LAYER SENSOR STACK

RELATED APPLICATION

[1] This application is a continuation under 35 U.S.C. § 120 of U.S. Patent

Application No. 13/089,061, filed 18 April 2011.

TECHNICAL FIELD

[2] This disclosure generally relates to touch sensors.

PETITIONERS

Exhibit 1003, Page 289



PETITIONERS
Exhibit 1003, Page 290

Background

[0001] A position sensor can detect the presence and location of a touch by a finger or

by an object, such as a stylus, within an area of an external interface of the position sensor. In

a touch sensitive display application, the position sensor enables, in some circumstances,

direct interaction with information displayed on the screen, rather than indirectly via a mouse

or touchpad. Position sensors can be attached to or provided as part of devices with a display.

Examples of devices with displays include, but are not limited to, computers, personal digital

assistants, satellite navigation devices, mobile telephones, portable media players, portable

game consoles, public information kiosks, and point of sale systems. Position sensors have

also been used as control panels on various appliances.

[0002] There are a numberof different types of position sensors. Examples include,

but are not limited to resistive touch screens, surface acoustic wave touch screens, capacitive

touch screens, and the like. A capacitive touch screen, for example, may include an insulator

coated with a transparent conductor in a particular pattern. When an object, such as a finger

or a stylus, touches the surface of the screen there may be a change in capacitance. This

change in capacitance may besent to a controller for processing to determine where the touch

occurred on the touch screen.

[0003 ] In a mutual capacitance configuration, for example, an array of conductive

drive electrodes or lines and conductive sense electrodes or lines can be used to form a touch

screen having capacitive nodes. A node may be formed where a drive electrode and a sense

electrode overlap. The electrodes may be separated by an insulator to avoid electrical contact.

The sense electrodes may be capacitively coupled with the drive electrodes at the nodes. A

pulsed or alternating voltage applied on a drive electrode may therefore induce a charge on

the sense electrodes that overlap with the drive electrode. The amount of induced charge may

be susceptible to external influence, such as from the proximity of a nearby finger. When an

object touches the surface of the screen, the capacitance change at each node onthe grid can

be measured to determinethe position of the touch.

[0004] While clear conductors such as ITO may be used for electrodes, opaque metal

electrodes also may be used. The opaque metal electrodes may be made of a conductive mesh
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of thin conductors, which may be of copper, silver or other conductive materials. The thin

conductors may be madeverythin as to be substantially invisible to the naked eye.

Summary

[0005] An electrode pattern for a position sensing panel may have an array of mesh

cells formed by sinusoidaly shaped conductive lines extending between vertices of the mesh

cells.

Brief Description of the Figures

[0006] The figures depict one or more implementations in accordance with the present

disclosure, by way of example, not by way of limitation. In the figures, like reference

numerals refer to the same or similar elements.

[0007] FIG. 1 is a cross-sectional view of an exemplary touch sensitive panel and a

display;

[0008] FIGS.2a-b illustrate schematically exemplary electrode patterns useable in the

touch sensitive panel of FIG. 1;

[0009] FIGS. 3A-3C illustrate schematically an arrangement of two of the electrode

patterns of FIG. 2a overlying one another;

[0010] FIG. 4 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG.1;

[0011] FIG. 5 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG.1;

[0012] FIG. 6 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG.1;

[0013] FIG. 7 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG. 1;

[0014] FIG. 8 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG.1;

[0015] FIG. 9 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG. 1;

[0016] FIG. 10 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG.1;
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[0017] FIG. 11 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG. 1;

[0018] FIG. 12 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG.1;

[0019] FIG. 13 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG. 1; and

[0020] FIG. 14 illustrates schematically another electrode pattern useable in the touch

sensitive panel of FIG.1.

Detailed Description

[0021] In the following detailed description, numerousspecific details are set forth by

way of examples. In order to avoid unnecessarily obscuring examples of the present

disclosure, those methods, procedures, components, and/or circuitry that are well-known to

one of ordinary skill in the art have been described at a relatively high level.

[0022] Reference is now made in detail to the examples illustrated in the

accompanying figures and discussed below.

[0023] A display may be overlaid with a touch position-sensing panel to implement a

touch sensitive display device. Exemplary displays include liquid crystal displays, active

matrix liquid crystal displays, electroluminescent displays, electrophoretic displays, plasma

displays, cathode-ray displays, OLED displays, or the like. It will be appreciated that light

emitted from the display may be able to pass through the touch position-sensing panel with

minimal absorption or obstruction.

[0024] FIG. 1 illustrates an exemplary touch position-sensing panel 1 which overlies a

display 2. In the illustrated example, the panel | includes an insulating substrate 3 having two

opposing faces. Although touch sensors may implement other types of touch sensing, for

discussion purposes, the drawing shows an example of a structure that may be used to

implement a mutual capacitance type touch sensitive panel.

[0025] The panel 1 includes a numberof electrodes 4 (X) and a numberof electrodes

5 (Y) provided on opposite faces 3a and 3b of the substrate 3. The electrodes 4 (X), which

may be on face 3b, may be arranged in one direction and the electrodes 5 (Y), which may be

on face 3a, may be arranged in a direction different than the direction of electrodes 4 (X).

Other conductive tracks may also be provided on the opposing faces 3a and 3b of the

substrate 3. Such other conductive tracks may provide drive and sense connections to the
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electrodes 4 (X) and 5 (Y). The substrate 3 may be provided adjacent to the display 2 such

that electrodes 4 (X) are arranged between the display 2 and the substrate 3. An adhesive

layer 6 of an optically clear adhesive may be between the electrodes 4 (X) and a transparent

covering sheet 7. Another adhesive layer 8 of an optically clear adhesive may be between the

electrodes 5 (Y) and a transparent covering sheet 9. A gap may be formed between the display

2 and the transparent covering sheet 7.

[0026] The transparent covering sheet 7 and the adhesive layer 6 of optically clear

adhesive may encapsulate the electrodes 4 (X), and any other conductive tracks formed on

face 3b of the substrate 3. The transparent covering sheet 9 and the adhesive layer 8 of

optically clear adhesive may encapsulate the electrodes 5 (Y), and any other conductive tracks

formed on face 3a of the substrate 3. The encapsulation of the electrodes 4 (X) and 5 (Y), and

any other conductive tracks, may provide protection from physical and environmental

damage. In some examples, portions of the conductive tracks may be exposed to provide

connection points for connection to external drive circuitry.

[0027] In the mutual capacitance example, electrodes 4 (X) may be drive electrodes

provided on face 3b of the substrate 3, and electrodes 5 (Y) may be sense electrodes provided

on the opposing face 3a of the substrate 3. Capacitive sensing channels may be formed by

capacitive coupling nodesin the localized regions at an around whereelectrodes 4 (X) and 5

(Y) cross over each other and are separated by the substrate 3.

[0028] One or both of the sets of electrodes 4 (X) and 5 (Y) may be formed from a

conductive material, such as a metal. Suitable metals include copper, silver, gold, aluminum,

tin and other metals used in conductive wiring. In some examples, the sense electrodes may

be patterned in narrow lines to allow most of the light emitted from the display and incident

on the sense electrode layer to pass through the electrode layer between the narrow metal

lines. The narrow lines may be no more than 20 microns wide. An exemplary range may be

1-5 microns. Narrower lines have reduced visibility to the naked eye. By forming electrodes

4 (X) or 5 (Y) from narrow conductive lines, the position-sensing panel may be formed such

that no more than about 10% of the active area is covered by the metal lines of the electrodes.

Less coverage of the active area allows for greater transparency of the position-sensing panel

reduces visibility of the electrodes to the human eye and reduces perceptible darkening or

other loss of display quality. An exemplary coverage maybe less than 5%.
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[0029] In some examples, the electrodes 4 (X) may be formed from a clear conductive

material and the electrodes 5 (Y) may be formed from narrow conductive lines. In other

examples, the electrodes 4 (X) may be formed from narrow conductive lines and the

electrodes 5 (Y) may be formed from a clear conductive material.

[0030] In an example where other conductive tracks in addition to the electrodes 4 (X)

and 5 (Y) are provided on the substrate 3, the other conductive tracks may also be formed

from a clear conductive material or narrow conductive lines, in a manner similar to the

electrode layers 4 (X) and 5 (Y). In an example where the other conductive tracks, or parts of

the other conductive tracks, lie outside a visible region of the display 2, the light-

transmissibility of the other conductive tracks is of no concern.

[0031] FIG. 2a illustrates an exemplary electrode pattern 10 which may be usedin the

touch position-sensing panel 1. The exemplary electrode pattern may be used to form any one

electrode of either set of the electrodes 4 (X) and 5 (Y). The electrode pattern 10 may be

formed by a number of straight conductive lines 11 arranged to interconnect at connection

points to define a conductive grid or mesh pattern made up of an array of square shaped mesh

cells 13 arranged in a layer. The connection points of the conductive lines 11 are the vertices

12 of the square shaped mesh cells 13. The conductive lines may be formed of copper with a

width in the range approximately 1um to approximately 10um and size of the mesh pattern,

that is, the spacing of the vertices, may be in the range approximately 500um to

approximately 10mm. In one example, the electrode pattern 10 may be arranged so that no

more than approximately 5% of the surface of the touch position-sensing panel is covered by

the conductive lines 11. Thus, the contribution of the conductive lines to the attenuation of

light through a sensor should not be more than approximately 5%. Accordingly, although the

conductive lines 11 may be opaque, in this example, the combined optical transmissivity of

the electrode pattern 10 andall other electrode patterns on the panel may be 90% or more,

allowing any display below the touch position-sensing panel 1 to be visible with little

perceptible darkening orother loss of display quality.

[0032] In other examples, the electrode pattern may be formed by a numberof square

shaped mesh cells 13a that do not have four metal lines meet at vertices. Instead of the

connection points of the conductive lines being the vertices of the square shaped meshcells as

shown in FIG. 2a, in FIG. 2b, each of the square shaped mesh cells 13a may be separated

from adjacent cells by a connecting segment 14. This arrangement may result in reduced line
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density on the vertices 12 by reducing the number of converging metal lines 11a from 4 to 3.

While the connecting segments 14 in FIG. 2b are straight, in other examples, the connecting

segments may be sinusoidal or non-linear, and may be at any angle relative to the vertices

12a.

[0033] FIGs. 3A-3C illustrate an example of electrode patterns 10a and 10b formed so

that the two electrode patterns 10a and 10b overlay one another. The two electrode patterns

10a and 10b may beoffset so that the vertices 12a, 12b of each one of the electrode patterns

10a and 10b are located at, or near to, the centers of the square shapes 13a, 13b of the other

one of the electrode patterns 10a and 10b. As a result of this offsetting of the two electrode

patterns 10a and 10b, the conductive lines 1la and 11b of the two electrode patterns 10a and

10b may bedistributed evenly across the touch position-sensing panel 1.

[0034] In other examples, the mesh pattern may be made up of an array of other

regular trapezoid shaped meshcells. In one example, the mesh pattern may be made up of an

array of two different diamond shaped mesh cells which tessellate to form the meshpattern.

[0035] An example of a portion of an electrode pattern 14 is shown in FIG 4. In this

illustrated example, the electrode pattern 14 may be formed of conductive lines 15 arranged to

interconnect at connection points to define a conductive grid or mesh pattern made up of an

array of substantially square shaped meshcells 17 arranged in a layer. The connection points

of the conductive lines 15 form vertices 16 of the square shaped mesh cells 17. In FIG. 4, a

single substantially square shaped meshcell 17 is shown together with parts of the conductive

lines 15 defining adjacent substantially square shaped meshcells 17.

[0036] In the illustrated example of FIG.4, the conductive lines 15 extending between

the vertices 16 are not straight. As can be seen in the illustrated example, each of the

conductive lines 15 may have a sinusoidal shape. Each conductive metal line 15 may be

arranged as a sinusoidal line centered on a path that would be taken bya straight line between

the vertices 16 linked by the conductive metal line 15. Thus, comparing the examples

illustrated in FIG. 2 and FIG. 4, each sinusoidal conductive metal line 15 illustrated in FIG. 4

may be centered about, and may extend to either side of, one of the straight conductive lines

11 illustrated in FIG. 2, shown as dotted lines in FIG. 4. The mesh cells 17 shown in FIG. 4

may be described as substantially square because, although the vertices 16 are arranged in a

square, the sinusoidal shape of the conductive lines 15 may result in mesh cells 17 that are

substantially, but not precisely, square shaped.
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[0037] The sinusoidal shape of the conductive lines 15 as shown in FIG. 4 may reduce

diffraction effects which may be encountered if straight conductive lines are used. Such

diffraction effects may result in the appearance of “starburst” patterns when a touch position-

sensing panel is subject to bright ambient light. Such diffraction effects may result in color

shifting, changing the apparent colors of liquid crystal display (LCD) elements of a display

visible through a touch position-sensing panel, and may obscure the image being displayed.

[0038] The sinusoidal shape of the conductive lines 15 in the illustrated example may

reduce the visibility of reflections from the conductive lines when a touch position sensing

panel is illuminated by light from a point illumination source, such as the sun on a clear day.

The sinusoidal shape of the conductive lines 15 may tend to distribute or disperse the apparent

position on the touch position sensing panel of such reflections, and so may minimize the

perceived visibility of repetitive reflection patterns. Such repetitive reflection patterns are

readily perceived by the humaneye.

[0039] In FIG. 4, each sinusoidal conductive metal line makes two complete

sinusoidal cycles between two vertices 16. In other examples, each sinusoidal conductive line

may make a different number of cycles between two vertices 16.

[0040] In some examples, the sinusoidal conductive lines may be formed as

continuous curves. In other examples, the sinusoidal conductive lines may be formed by a

numberof short straight line sections arranged in a triangular waveform shape to approximate

a sinusoidal shape. In other examples, the conductive lines may be shaped as other types of

curves. In some examples, the conductive lines may be shaped as curves extending from a

path that would be taken by a straight line betweenthe vertices linked by the conductive metal

line.

[0041] Another example of an electrode pattern 18 is shown in FIG. 5. In this

example, the electrode pattern 18 may be formed by conductive lines 20 arranged to

interconnect at connection points to define a conductive grid or mesh pattern made up ofan

array of substantially diamond shaped mesh cells 19 arranged in a layer. The connection

points of the conductive lines 20 form vertices 21 of the diamond shaped mesh cells 19. In

FIG. 5 a single substantially diamond shaped meshcell 19 is shown, together with parts of the

conductive lines 20 defining adjacent ones of the substantially diamond shaped meshcells 19.

The mesh cells 19 in FIG. 5 may be substantially diamond shaped. For example, although the

vertices 21 are arranged in a diamond, the sinusoidal shape of the conductive lines 20 may
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result in mesh cells 19 that are substantially diamond shaped, varying from a straight line, as

shownby the dotted lines.

[0042] In other examples, the mesh pattern may be made up of an array of other

substantially regular trapezoid shaped mesh cells. In one example, the mesh pattern may be

madeup of a tessellated array of two different substantially diamond shaped meshcells.

[0043] In other examples, the amplitude of the sinusoidal shape of the sinusoidal

conductive lines may be varied. For example, the distance the peaks of the sinusoidal shaped

conductive lines extend away from a path that would be taken byastraight line between the

vertices linked by the sinusoidal conductive lines may be varied. The amplitude of the

sinusoidal shape of the sinusoidal conductive lines may be varied between the different

sinusoidal conductive lines, and may also bevaried at different points along one, some orall

of the sinusoidal conductivelines.

[0044] A portion of another electrode pattern 22 is shown in FIG.6. In this example,

the electrode pattern 22 may be formed by conductive lines 23 arranged to interconnect at

connection points to define a conductive grid or mesh pattern made up of an array of

substantially square shaped mesh cells 24 arranged in a layer. The connection points of the

conductive lines 23 form vertices 25 of the corners of the mesh cell 24. In FIG.6, a single

meshcell 24 is shown, together with parts of the conductive lines 23 defining adjacent mesh

cells 24. Although the vertices 25 may be arranged at the corners of the mesh cell to form a

square shape, the sinusoidal shape of the conductive lines 23 may vary from a straight line

and results in mesh cells 24 that may be substantially square.

[0045 ] For example, as shown in FIG. 6, the conductive lines 23 extending between

the vertices 25 may have a sinusoidal shape similar to the example illustrated in FIG. 4. Each

conductive metal line 23 may be arranged as a sinusoidal line centered on a path that would

be taken by a straight line between the vertices 25 linked by the sinusoidal conductive metal

line 23.

[0046] In FIG.6, the sinusoidal conductive lines 23 may have varying amplitudes. For

example, sinusoidal conductive metal line 23a and sinusoidal conductive metal line 23b may

have different amplitudes. The conductive metal line 23a may have a smaller amplitude than

the sinusoidal conductive metal line 23b. Further, a sinusoidal conductive metal line 23c may

have sections 23d and 23e with different amplitudes. The section 23d of the sinusoidal
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conductive metal line 23c may have a larger amplitude than the sections 23e of the sinusoidal

conductive metal line 23c.

[0047] As shown, the sinusoidal conductive lines in FIG. 6 may have two different

amplitudes. In other examples, the sinusoidal conductive lines may have other number of

different amplitudes.

[0048] In an example of an electrode using the cell of FIG. 6, the mesh pattern may be

made up of an array of substantially square shaped mesh cells, such as an array of other

substantially regular trapezoid shaped mesh cells. In another example, the mesh pattern may

be made up of an array of substantially diamond shaped meshcells. In one example, the mesh

pattern may be made up ofa tessellated array of two different substantially diamond shaped

mesh cells.

[0049] In other examples, the wavelength of the sinusoidal shape of the sinusoidal

conductive lines may be varied. That is, the distance between the crossing points where the

sinusoidal shaped conductive lines cross a path that would be taken byastraight line between

the vertices linked by the sinusoidal conductive lines may be varied. The wavelength of the

sinusoidal shape of the sinusoidal conductive lines may be varied between the different

sinusoidal conductive lines and/or may be varied at different points along one, some orall of

the sinusoidal conductive lines.

[0050] A portion of another electrode pattern 26 is shown in FIG. 7. In this example,

the electrode pattern 26 may be formed by conductive lines 27 arranged to interconnect at

connection points to define a conductive grid or mesh pattern made up of an array of

substantially square shaped mesh cells 28 arranged in a layer, similar to the electrode pattern

14 illustrated in FIG. 4. The connection points of the conductive lines 27 form vertices 29 of

the square shaped meshcells 28. In FIG. 7, a single substantially square shaped meshcell 28

is shown, together with parts of the conductive lines 27 defining adjacent substantially square

shaped meshcells 28.

[0051] As shownin FIG. 7, the conductive lines 27 extending betweenthe vertices 29

may have a sinusoidal shape. Each conductive metal line 27 may be arranged as a sinusoidal

line centered on a path that would be taken by a straight line betweenthe vertices 29 linked by

the sinusoidal conductive metal line 27.

[0052] In this example, the sinusoidal conductive lines 27 may have varying

wavelengths. Asis illustrated in FIG. 7, a sinusoidal conductive metal line 27a, a sinusoidal
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conductive metal line 27b, and a sinusoidal conductive metal line 27c may each have different

wavelengths. The conductive metal line 27a may have a smaller wavelength than the

sinusoidal conductive metal line 27b. In turn, the sinusoidal conductive metal line 27b may

have a smaller wavelength than the sinusoidal conductive metal line 27c. Further, a

sinusoidal conductive metal line 27d may have sections 27e and 27f with different

wavelengths. The section 27e of the sinusoidal conductive metal line 27d may have a shorter

wavelength than the sections 27f of the sinusoidal conductive metal line 27d.

[0053] As shown, the sinusoidal conductive lines of FIG. 7 may havethree different

wavelengths. In other examples, the sinusoidal conductive lines may have any number of

different wavelengths.

[0054] In other examples, both the amplitude and the wavelength of the sinusoidal

shape of the sinusoidal conductive lines may be varied. The amplitude and/or the wavelength

of the sinusoidal shape of the sinusoidal conductive lines may be varied between the different

sinusoidal conductive lines, and may also be varied at different points along one, some orall

of the sinusoidal conductivelines.

[0055] A portion of another electrode pattern 30 is shown in FIG. 8. In this example,

the electrode pattern 30 may be formed by conductive lines 31 arranged to interconnect at

connection points to define a conductive grid or mesh pattern made up of an array of

substantially square shaped mesh cells 32 arranged in a layer. The connection points of the

conductive lines 31 form vertices 33 of the square shaped meshcells 32. In FIG.8, a single

substantially square shaped meshcell 32 is shown, together with parts of the conductive lines

31 defining adjacent substantially square shaped mesh cells 32. The mesh cells 32 in the

example shownin FIG. 8 may be substantially square.

[0056] In the example of FIG. 8, the conductive lines 31 extending between the

vertices 33 have a varying sinusoidal shape. Each conductive metal line 31 may be arranged

as an irregular sinusoidal line centered on a path that would be taken byastraight line

betweenthe vertices 33 linked by the sinusoidal conductive metal line 31.

[0057] In this example, the conductive lines 31 have varying amplitudes and varying

wavelengths of the sinusoids. Asis illustrated in FIG. 8, a sinusoidal conductive metal line

31a and a sinusoidal conductive metal line 31b have different amplitudes and wavelengths.

The sinusoidal conductive metal line 3la may have a longer wavelength and a smaller

amplitude than the sinusoidal conductive metal line 31b. A sinusoidal conductive metal line
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31c may have a shorter wavelength than sinusoidal conductive metal line 31b. The sinusoidal

conductive metal line 3lc may have sections 3le and 31f with different amplitudes. The

sections 3le of the sinusoidal conductive metal line 31c have a smaller amplitude than the

sections 31f of the sinusoidal conductive metal line 31c. A sinusoidal conductive metal line

31d may have sections with different wavelengths and different amplitudes. The sinusoidal

conductive metal line 31d may have sections 31g and 31h with different wavelengths. Section

31g of the sinusoidal conductive metal line 31d may have a shorter wavelength than section

31h of sinusoidal conductive metal line 31d. Further, section 31g of sinusoidal conductive

metal line 31d may havesections 31j and 31k with different amplitudes. Section 31) may have

a smaller amplitude than section 31k.

[0058] As shown, the sinusoidal conductive lines in FIG. 8 may have three different

wavelengths and two different amplitudes. In other examples, the sinusoidal conductive lines

may have other numbersof different wavelengths and other numbersofdifferent amplitudes.

[0059] In other examples, a phase change between the sinusoidal shapes of the

sinusoidal conductive lines where the sinusoidal conductive lines interconnect at connection

points may be varied.

[0060] A portion of another electrode pattern 34 is shown in FIG. 9. For convenience,

the drawing showsone vertex and two sinusoids, one on either side of the vertex, for the lines

connect at the vertex. In this example, the electrode pattern 34 may be formed by sinusoidal

conductive lines 35a to 35d arranged to interconnect at a connection point 36 to define a

conductive grid or mesh pattern made up of an array of mesh cells. The connection point 36

of the sinusoidal conductive lines 35a to 35d form a vertex of four of the mesh cells. In FIG.

9, a single connection point 36 is shown, together with parts of the sinusoidal conductive lines

35a to 35d which interconnect at the connection point 36.

[0061] In the illustrated example, four sinusoidal conductive lines 35a to 35d and the

connection point 36 of those four lines 35a to 35d may be part of an electrode pattern 34

defining an array of substantially square shaped meshcells arranged in a layer. As discussed

regarding the previous examples, the sinusoidal conductive lines may be sinusoidal shapes

extending to either side of the path of a straight line extending between adjacent connection

points or vertices of the electrode pattern 34. In the exemplary orientation, because the

electrode pattern 34 may define an array of substantially square shaped mesh cells, a

sinusoidal conductive metal line 35a and a sinusoidal conductive metal line 35c may extend to
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either side of the connection point 36 in one direction and may be aligned with one another.

Similarly, a sinusoidal conductive metal line 35b and a sinusoidal conductive metal line 35d

may extend to either side of the connection point 36 in another direction and may bealigned

with one another. The sinusoidal metal lines 35a and 35c extend perpendicularly to the

sinusoidal metal lines 35b and 35d.

[0062] In the example, the sinusoidal waveform of the conductive metal line 35a and

the sinusoidal conductive metal line 35c may be in phase where the two conductive lines 35a

and 35c meet at the connection point 36. Similarly, the sinusoidal waveform of the conductive

metal line 35b and the sinusoidal waveform of the conductive metal line 35d may be in phase

where the two conductive lines 35b and 35d meet at the connection point 36.

[0063 ] An example of a portion of another electrode pattern 37 is shown in FIG. 10.

In this illustrated example, the electrode pattern 37 may be formed by a sinusoidal waveform

of the conductive lines 39a to 39d arranged to interconnect at a connection point 38 to define

a conductive grid or mesh pattern made up of an array of substantially square mesh cells. The

connection point 38 of the sinusoidal waveform of the conductive lines 39a to 39d forms a

vertex of four of the substantially square shaped mesh cells. In FIG. 10, a single connection

point 38 is shown, together with parts of the conductive lines 39a to 39d whichinterconnectat

the connection point 38.

[0064] In FIG. 10, four sinusoidal waveforms of the conductive lines 39a to 39d may

be interconnected at the connection point 38. In the illustrated example, a sinusoidal

waveform of the conductive metal line 39a and a sinusoidal waveform of the conductive

metal line 39c may be in phase where the two conductive lines 39a and 39c meet at the

connection point 38. In contrast, a sinusoidal waveform of the conductive metal line 39b and

a sinusoidal waveform of the conductive metal line 39d may be in anti-phase, or 180° out of

phase, where the two conductive lines 39b and 39d meetat the connection point 38.

[0065] In FIG. 9, the sinusoidal conductive lines may be arranged to be in phase

wherethe sinusoidal conductive lines meet at connection points in the mesh pattern. In FIG.

10, the sinusoidal conductive lines 39a to 39d may be arranged to be in anti-phase where the

sinusoidal conductive lines meet at some of the connection points 38 in the mesh pattern. In

other examples, the sinusoidal conductive lines 39a to 39d may be arranged to be in anti-

phase where the sinusoidal conductive lines meetat all of the connection points in the mesh

pattern.
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[0066] In other examples, the width of the conductive lines may be varied along their

length.

[0067] A portion of another electrode pattern 40 is shownin FIG. 11. In this example,

the electrode pattern 40 may include a sinusoidal conductive metal line 41. The sinusoidal

conductive metal line 41 may have narrow sections 4la and broader sections 41b. The

sinusoidal conductive metal line 41 may have a tapering width between the narrow sections

41a and broader sections 41b. In other examples, the width can vary non-linearly along the

length of the sinusoidal conductive metal line 41.

[0068] A portion of another electrode pattern 42 is shown in FIG. 12. In this

illustrated example, the electrode pattern 42 may be formed by sinusoidal conductive lines 43

arranged to interconnect at a connection point 44 to define a conductive grid or mesh pattern

made up of an array of mesh cells. The connection point 44 of the sinusoidal conductive lines

43 forms a vertex of four of the shapes. In FIG. 12, a single connection point 44 is shown,

together with parts of the sinusoidal conductive lines 43 which interconnect at the connection

point 44.

[0069] In FIG. 12, each of the four sinusoidal conductive lines 43 may berelatively

narrow at the connection point 44, and relatively broad away from the connection point 44.

Each of the sinusoidal conductive lines 43 may have a tapered section which widens in a

direction extending away from the connection point44.

[0070] The examples shown in FIG. 11 and FIG. 12 may be combined. For example,

the sinusoidal conductive lines may vary in width along their length and may berelatively

narrow where the sinusoidal conductive lines interconnect at a connection point.

[0071] In the examples of FIG. 11 and FIG. 12, the conductive lines may be

sinusoidal conductive lines. In other examples, the conductive lines could have other

geometries. In some examples, the conductive lines which vary in width along their length

and/or the conductive lines which may be narrowed where the conductive lines interconnect

could be straight conductive lines.

[0072] FIG. 13 illustrates a portion of an exemplary electrode pattern 50 which may

be usedin the touch position-sensing panel 1. The exemplary electrode pattern may be used to

form either electrodes 4 (X) and 5 (Y). In the illustrated example, the electrode pattern 50

may be formed by a number of conductive lines 51 arranged to interconnect at connection

points to define a conductive grid or mesh pattern made up of an array of mesh cells 52. The
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connection points of the conductive lines 51 may be the vertices 53 of the mesh cells 52. In

the illustrated example, the pattern of the conductive lines 51 and mesh cells 52 may be

determined by first arranging all of the vertices 53 of the mesh cells 52 in a regular square

array. When the vertices 53 are in this square array, the mesh cells 52 may be square and the

electrode pattern 50 may be similarto the illustrated example of FIG.2.

[0073] The positions of some of the vertices 53 may vary. In the example, a vertex

53a may be a short distance to the left from the location 53b which would represent a regular

square array. As is shown in FIG. 13, this position of the vertex 53a may result in distorted,

non-square shapes of mesh cells 52a to 52d for which vertex 53a is a vertex. In one example,

a vertex 53c may be a short distance downward andto the left from the location which the

vertex 53c would have occupied in the regular square array. As is shown in FIG. 13, this

displacement of the vertex 53c may further distort the shape of mesh cell 52d for which

vertices 53a and 53c are both displaced away from positions corresponding to a square shape.

The displacement of vertex 53c also may distort the shape of the mesh cells 52e to 52g for

which the vertex 53c is displaced from a position corresponding to square shapes for the cells

52e, 52g.

[0074] In another example, the displaced vertex 53a and vertex 53c may be displaced

by a random distance in a random direction, with the distance constrained to be no more than

a predetermined range of distances. Thus, the vertex 53a may be constrained to be displaced

to a position somewhereinside a circle 54 centered on the location 53b which the vertex 53a

would have occupied in the regular square array and having a radius substantially equal to the

predetermined maximum distance.

[0075] In some examples, the maximum displacement distance can be selected as a

proportion of the distance between the vertices 53 in the regular square array. For example,

the maximum displacement distance may be less than 0.5 times the distance between the

vertices 53 in the regular square array. In one example, the displacement distance may be 0.1

times the distance between the vertices 53.

[0076] FIG. 13 shows vertices 53a and 53c displaced from positions that would

otherwise produce the regular square array. In other examples, someorall of the vertices in

an electrode pattern may be displaced.

[0077] Both the distance and direction of displacement of a vertex may be randomly

selected. In some examples, the direction of displacement may be randomly selected while
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the distance of displacement may beafixed distance. In one example, this fixed distance of

displacement may be approximately 0.1 times the spacing ofthe vertices.

[0078] In some examples, the distance of displacement may be varied in relation to

the direction of displacement. In other examples, the amount of the variation may be varied

based on the geometry of the array of vertices.

[0079] In some examples, the direction of displacement may be constrained so that the

vertices can be displaced from positions corresponding to regular square shapes.

[0080] Although the lines appear as straight lines in the illustration, between vertices,

the lines may have any of the sinusoidal shapes as discussed aboverelative to FIGs. 4-12.

[0081] Displacing the vertices of the electrode pattern away from positions in a

regular geometric array may reduce the visibility of moiré effects. Such moiré effects may

arise from interactions between the repeat length or cell size of an electrode pattern having

vertices in a regular array and an element size of elements in a display visible through the

touch position sensing panel. Such moiré effects may arise from interactions between the

repeat length or cell size of an electrode pattern and a cell size of an LCD display visible

through the touch position sensing panel. Moiré effects may produce a repeated pattern across

the touch position sensing panel. Such repetitive interference patterns are readily perceived by

the humaneye.

[0082] As the deviation from regularity of a pattern of electrodes increases, the

scattering of light increases. For example, Table 1 shows data from a Fast Fourier Transform

(FFT) analysis of a mesh having a certain geometry. The FFT determines the number of

angles formed by the reflection of light on a cell. As can be seen in the Table, as the

randomnessof the shape increases, a corresponding increase in angles occurs.

 

 

 

 

 

 

 
 

[0083 ] Table 1: FFT analysis of geometric shapes

Shape Numberof angles

Onepixel 2

Equilateral Diamond 4

2 Diamonds of unequal height 8

4 diamonds with randomized 32

vertices

one diamond with curved lines >32

four diamonds with randomized >>32
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[0084] However, the randomization of the lines should be balanced by the increase of

the amount of wiring in the electrode due. The increased amount of wiring may cause for less

transmittance of light through the panel.

[0085] FIG. 14 illustrates a portion of an exemplary electrode pattern 55 which may

be used in the touch position-sensing panel 1. The exemplary electrode pattern may be used to

form either electrodes 4 (X) and 5 (Y). In the illustrated example, the electrode pattern 55

may be formed by a number of conductive lines 56 arranged to interconnect at connection

points to define a conductive grid or mesh pattern made up of an array of mesh cells 57. The

connection points of the conductive lines 56 may be the vertices 58a to 58d of the meshcells

57. In the example, the pattern of the conductive lines 56 and mesh cells 57 may be

determined by selecting locations of a first group of vertices 58a. As is shown, the first group

of vertices 58a may be uniformly spaced in a straight line. A second group of vertices 58b

may then be selected at locations derived from the locations of the first group of vertices in a

random manner.

[0086] As is shown in FIG. 14, this random selection may be carried out by randomly

selecting a distance between each one of the vertices 58a and vertices 58b. Each of vertices

58b may be connected to one of vertices 58a by a conductive metal line 56. Thus, the

distances between each one of the vertices 58a and each of the vertices 58b may be random.

[0087] The locations of vertices 58c may then be selected by repeating the random

selection process based on the locations of vertices 58b. In some examples, the random

selection process may be carried out by randomlyselecting a distance between each oneofthe

vertices 58b and each of the vertices 58c. Each vertex 58c may be connected to one of the

vertices 58b by a conductive metal line 56. Thus, the distances between each one of the

vertices 58b and vertices 58c may be random.

[0088] This selection process may then be repeated in an iterative manner until all of

the selected area of the exemplary electrode pattern 55 has been populated with vertices 58a

to 58d interconnected by conductive lines 56.

[0089] As a result of this iterative process of selecting locations of the vertices 58a to

58d the mesh cells 57 making up the electrode pattern 55 have random shapes and sizes. In
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some examples, while the shapes comprising the mesh cells 57 may be random,the variations

in the areas of the mesh cells 57 are minimized. For example, the variations in the areas of

the mesh cells 57 from a mean meshcell area of electrode pattern 55 are within 50%.

[0090] The randomly selected distances between vertices may be selected from a

range having predetermined upper and lower limits. The predetermined upper and lower

limits may beset at least in part based on the distances between the already located vertices.

[0091] In the illustrated example, the locations of the vertices and the conductive lines

may be selected before the conductive lines are formed on the substrate.

[0092] In some examples, the conductive lines may be formed of copper with a width

in the range approximately lum to approximately 10um. In one example, the electrode pattern

10 is arranged so that no more than approximately 5% of the surface of the touch position-

sensing panel may be covered by the conductive lines 56.

[0093] In FIG. 14, the vertices 58a to 58c may be arranged in a mesh pattern such that

each vertex may be connected to four other vertices by four conductive lines 56. The vertices

58a to 58c may beinitially arranged in an array of other regular trapezoid shapes. In one

example, the vertices 58a to 58c may be arranged to define a mesh pattern such that each

vertex is connected to another numberofother vertices.

[0094] In other examples, different methods of randomly selecting the locations of the

vertices may be used.

[0095] In some examples, the vertex locations determined by the iterative random

selection of vertex locations may be checked to prevent conflicting vertex locations to occur.

In some examples, when vertex locations conflict, the random selection process may be

repeated until the vertex locations do not conflict. Examples of conflicting vertex locations

include two or more vertices having one location, or vertex locations in which the conductive

lines linking the vertices cross one another.

[0096] In some examples, the electrode pattern 55 may be iteratively defined by

starting from one edge of a display or an electrode area anditeratively defining the positions

of vertices until another edge of the display or electrode area is reached.

[0097] In FIG. 14, the conductive lines defining the electrode pattern may be shown

as straight lines for simplicity and to allow easy understanding of the illustrated examples. In

other examples, the conductive lines may be shaped according to any of the illustrated

examples of FIGs. 4 to 12, either singly or in combination.
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[0098] In some examples, the electrode patterns produced according to the illustrated

examples of FIGs. 13 and 14 may be checkedto ensure that the random selection ofthe vertex

locations has not inadvertently resulted in an electrode pattern having linear or periodically

repeating elements in the electrode pattern, particularly linear elements extending in a

direction which may be horizontal, vertical, or at 45° with respect to an orientation of a

display which is to be visible through the touch position sensing panel, and vertices or

conductive lines which are too closely spaced. This randomization may prevent interference

resulting from positioning of the vertices in relation to the pixels of an LCD.

[0099] Asdiscussed regarding the example shownin FIG. 3, a touch position sensing

panel may have two electrode layers with respective electrode patterns so that the electrode

patterns overlay one another. Any of the examples shown in FIGs. 4 to 14 may be used for

either one or both of the electrode layers that may be implemented using narrow metal

conductive lines.

[00100] In some examples using mesh metal patterns for both electrode layers, the

respective electrode patterns of the two electrode layers may be arranged so that the vertices

of one of the electrode patterns are positioned at locations substantially corresponding to

centers of mesh cells of the other electrode pattern. As a result of this arrangement of the two

electrode patterns, the conductive lines of the two electrode patterns may be distributed more

evenly across the touch position-sensing panel. In FIGs. 13 and 14, one of the electrode

patterns may have vertex locations determined randomly according to theillustrated examples

of FIGs. 13 or 14. The centroids of area of the meshcells defined by the randomly determined

vertex locations of this one of the electrode patterns may define the locations of the vertices of

the other electrode patterns.

[00101] For example, the pattern in Fig. 3a may be overlayed with the pattern of Fig.

14, to create a pattern consisting of rhomboid shapes of Fig. 3, the centroids of which are

connected by the vertices of the pattern of Fig. 14. Since the connecting lines of Fig. 14 may

be generated at the mid point of the lines of Fig. 3, all lines of Fig. 3 run equidistant or in

parallel between the lines of Fig. 14 to minimize capacitance. They also intersect at 90

degrees. However, the vertex locations of other electrode patterns may nevertheless be

randomly determined, albeit indirectly.

[00102] Arranging for vertices of one of the electrode patterns to be positioned at

locations substantially corresponding to centers of mesh cells of the other electrode pattern
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may spread the conductive lines more evenly across the touch position sensing panel, and

may reducevisible reductionsin display brightness.

[00103] In some examples, the respective electrode patterns of the two electrode layers

may be arranged so that where conductive lines in the two respective electrode patterns of the

two electrode layers cross over one another, the conductive lines cross at an approximately

90° angle. In some examples, it may not be possible to arrange for some conductive lines to

cross at a 90° angle and the conductive lines may be arranged to cross at as close to a 90°

angle as is practicable. The conductive lines are arranged in curved shapes according to the

examples shown in FIGs. 4 to 12. The angle at which conductive lines in the two respective

electrode patterns of the two electrode layers cross over may be controlled by adjusting one or

more of the wavelength, amplitude and phase of the curved shapes of one or both of the

conductivelines.

[00104] Arranging for conductive lines in the two respective electrode patterns of the

two electrode layers to cross over one anotherat, or close to, an approximately 90° angle may

reduce mutual capacitance between the conductive lines. Arranging for conductive lines in the

two respective electrode patterns of the two electrode layers to cross over one anotherat, or

close to, an approximately 90° angle may prevent two closely spaced parallel or oblique lines

to be perceived as a single thicker line. Arranging for conductive lines in the two respective

electrode patterns of the two electrode layers to cross over one another at, or close to, an

approximately 90° angle may spread the conductive lines more evenly across the touch

position sensing panel, and may reducevisible reductionsin display brightness.

[00105] In some examples, the respective electrode patterns of the two electrode layers

may be arranged so that where conductive lines in the two respective electrode patterns of the

two electrode layers cross over one another the phase and/or width of the conductive lines

may be controlled according to the examples shown in FIGs. 9 to 12. The cross over point of

conductive lines in the respective electrode patterns of the different electrode layers may be

treated in a similar way as a connect

[00106] Reducing the width of the conductive lines in the respective electrode patterns

in the two electrode layers where the conductive lines cross over may reduce visible

reductions in display brightness at the interconnections. Such reductions in display brightness

may be visible where constant width conductive lines cross over as there may be a

concentration of conductive metal at the cross over point. Reducing the width of the
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sinusoidal conductive lines where the sinusoidal conductive lines cross over makes the

distribution of the conductive metal across a touch position sensing panel more even, reducing

the visibility of differences in display brightness.

[00107] The above examples refer to two electrode layers. The above examples could

be extended to only one layer, or to three or more electrode layers. If three or more electrode

layers are present, the vertices of the electrode patterns of the different layers may be arranged

to spread the vertices approximately evenly across the touch position-sensing panel. Placing

the vertices of some of the electrode patterns at locations corresponding to centers of mesh

cells of other electrode patterns may not be effective for three or more electrode layers.

[00108] In some examples where a touch position sensing panel is intended to overlay

a display having a set display cell size such as an LCD or LED display, the dimensionsof the

electrode pattern or patterns used maybeselected, at least in part, based uponthisset cell size

of the display. This may allow visual interactions between the display and the touch position

sensing panel to be minimized.

[00109] The illustrated examples described above relate to conductor elements and

patterns of copper. However, other material may be used. For example, other metals suitable

for use as wire pattern material.

[00110] The electrodes discussed above may also be incorporated into devices using a

self-capacitance drive approach.

[00111] Various modifications may be made to the examples described in the

foregoing, and any related examples may be applied in numerousapplications, some of which

have been described herein. It is intended by the following claims to claim any and all

applications, modifications and variations that fall within the true scope of the present

disclosure.
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WHATIS CLAIMEDIS:

1. An apparatus comprising:

an optically clear adhesive (OCA) layer between a cover sheet and a substrate; and

the substrate, with drive or sense electrodes of a touch sensor disposed on a first surface

and a second surface of the substrate, the first surface being opposite the second surface, the

drive or sense electrodes being made of a conductive mesh of conductive material comprising

metal.

2. The apparatus of Claim 1, further comprising a display separated from the second

surface of the substrate by a dielectric layer.

3. The apparatus of Claim 2, wherein the dielectric layer comprises an OCA and

cover sheet layer.

4, The apparatus of Claim 1, wherein the conductive material is copper, silver, gold,

aluminum,ortin.

5. The apparatus of Claim 1, wherein the conductive mesh comprises a plurality of

mesh segments, each of the mesh segments having a width of approximately 10 um.

6. The apparatus of Claim 5, wherein approximately 5% of an active area of the

touch sensor is covered by the one or more mesh segments.

7. The apparatus of Claim 5, wherein each of the mesh segments is substantially

sinusoidal.

8. The apparatus of Claim 1, wherein the conductive meshes have an optical

transmissivity of approximately 90%.
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9. The apparatus of Claim 1, wherein the sense electrodes being disposed on the first

surface of the substrate and the drive electrodes being disposed on the second surface of the

substrate.

10. Andevice comprising:

a cover sheet;

an optically clear adhesive layer (OCA) between the cover sheet and a substrate;

the substrate, with drive or sense electrodes of a touch sensor disposed on a first surface

and a second surface of the substrate, the first surface being opposite the second surface, the

drive or sense electrodes being made of a conductive mesh of conductive material comprising

metal; and

one or more computer-readable non-transitory storage media embodying logic that is

configured when executed to control the touch sensor.

11. The device of Claim 10, further comprising a display separated from the second

surface of the substrate by a dielectric layer.

12. The device of Claim 10, wherein the dielectric layer comprises an OCA and cover

sheet layer.

13. The device of Claim 10, wherein the conductive material is copper, silver, gold,

aluminum,ortin.

14. The device of Claim 10, wherein the conductive mesh comprises a plurality of

mesh segments, each of the mesh segments having a width of approximately 10 um.

15. The device of Claim 14, wherein approximately 5% of an active area of the touch

sensor is covered by the mesh segments.

16. The device of Claim 14, wherein each of the mesh segments is substantially

sinusoidal.
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17. The device of Claim 10, wherein the conductive meshes have an optical

transmissivity of approximately 90%.

18. The device of Claim 10, wherein the sense electrodes being disposed on thefirst

surface of the substrate and the drive electrodes being disposed on the second surface of the

substrate.

19, An apparatus comprising:

an optically clear adhesive (OCA) layer between a cover sheet and a substrate; and

the substrate, with sense electrodes of a touch sensor disposed onafirst surface and drive

electrodes of the touch sensor disposed on a second surface of the substrate, the first surface

being opposite the second surface, the drive and sense electrodes being made of a conductive

mesh of conductive material comprising metal.

20. The apparatus of Claim 19, further comprising a display separated from the

second surface of the substrate by an OCA and coversheet layer.

PETITIONERS

Exhibit 1003, Page 312



PETITIONERS
Exhibit 1003, Page 313

25

ABSTRACT

In one embodiment, an method apparatus includes an optically clear adhesive (OCA)

layer between a cover sheet and a substrate. The substrate has drive or sense electrodes of a

touch sensor disposed onafirst surface and a second surface of the substrate. The first surface is

opposite the second surface and the drive or sense electrodes are made of a conductive mesh of

conductive material including metal.
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Atmel Ref: 10045QRG
Atty Dit:085111-0191

DECLARATION

As a below named inventor, I hereby declare that:

Myresidence, mailing address and citizenship are as stated below nextto my name,

I believe I am the original, first and sole inventor(ifonly one nameis listed below) or an original,first
and joint inventor(ifplural names are listed below) of the subject matter claimed and for which a patentis
sought on the invention entitled PANEL,the specification ofwhich

(X] is attached hereto.

[-] was filed on as United States Application , or PCT International
Application and was amended on {ifapplicable), or

[_] is a Continuation-In-Part (CIP) of Application , filed

I hereby state that I have reviewed and understandthe contents ofthe above identified specification,
including the claims, as amended by any amendmentreferred to above.

I acknowledgethe duty to disclose information which is known to me to be material to patentability as
defined in Title 37, Code ofFederal Regulations, Section 1.56 including for continuation-in-part
applications, material information which becameavailable between thefiling date of the prior application
and the national or PCT international filing date of the continuation-in-part application.

I hereby claim foreign priority benefits under 35, United States Code, Section 119(a)-(d) or (f), or 365(b)
of any foreign application(s) for patent or inventor's or plant breeder’s right certificate, or 365(a) of any
PCT intermational application which designated at least one country other than the United States of
America, listed below and have also identified below any foreign application for patent or inventor's, or
plant breeder’s rights certificate, or any PCT international application having a filing date before that of
the application on which priority is claimed:

Prior Foreign Applications(s):

Number Country Day/Month/Year filed Prioritycone
I hereby claim the benefit under 35 United States Code, Section 119(e) of any United States provisional
application(s)listed below.

Prior Provisional Application(s):
Application Number Filing Date

I hereby claim the benefit under 35, United States Code, Section 120 ofany United States application(s)
or 365(c) of any PCT international application designating the United States, listed below and, insofar as
the subject matter of each of the claims ofthis application is not disclosed in the prior United States or
PCT international application in the manner provided bythe first paragraph of 35, United States Code,
Section 112. I acknowledgethe duty to disclose information which is material to patentability as defined
in 37, Code ofFederal Regulations, Section 1.56 which occurred between the filing date of the prior
application and the national or PCT intemational filing date of this application:
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Prior U.S. Application(s):
Application No. Filing Date Status: Patented, Pending, Abandoned

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

Full nameoffirst inventor: David Brept

Inventor's signature: ol \ 
Residence: Southampton, gdom

Citizenship: United Kingdom
Post Office Address: ATMEL UK.

1560 Parkway, Solent Business Park
Whiteley, Fareham, Hampshire PO15 7AG

United Kingdom

Inventor Two: Esat Yilmaz .

Inventor's signature: AigeV Date: 44 APR 2011
Residence: Santa Cruz, CA

Citizenship: United Kingdom

Post Office Address: ATMEL Corporation
2325 Orchard Parkway
San Jose, CA 95131
United States

Inventor Three: Tsung-Ching Wu

Inventor's signature: War Date: April [ef pof/
Residence: Saratoga, CA

Citizenship: US
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