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Mail Stop 3 ' REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. 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 , @ rsimC'ruir il'ln’ on the following

I] Trademarks or MPatents. ( D the patent 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 ofTexas, (in rsmCtutlinrr
PLAINTIFF DEFENDANT

NEODRON LTD., MICROSOFT CORPORATION,

PATENT OR DATE OF PATENT

TRADEMARK N0. 0R TRADELMRK HOLDER OF PATENT 0R TRADEMARK

1 8 102,286 112412012 Neodron Ltd.

2 9,086,770 7/21I2015 Neodron Ltd.

 

  

 
   
  
 
 
 

 

  
 

 
 

 

 
3 8,946 574 213/2015 Neodron Ltd.

4 8.502 54? . 816/2013 Neodron Ltd. -

5 10,088,960 10/212018 Neodron Ltd

In die above—entitled case, the following patent(s}/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

El Amendment I:I Answer I] Cross Bill I] Other Pleading
PATENT 0R DATE OF PATENT

TRADEMARK NO. 0R TRADEMARK HOLDER OF PATENT 0R TRADEMARK

—

 
  

 
 
 

 

 

  

  

 

 
 

  ——

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

Attached is the Order ofDismissal with Prejudice signed by Judge Alan D. Albright on January 7, 2021. 
 CLERK BY) DEP 3" W:\Jeannette J. Clack «O

_. AAL‘IIE‘XAv n—K

Copy l—Upon initiation of action, mail this copy tow”3— . -. '- term
Copy Z—Upon filing document adding patent(s), mai '15 copy to Director Copy -

  
    

 
 tion‘ofaction, mail this cop u Director

Case file copy
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UNITED STATES DISTRICT COURT

FOR THE WESTERN DISTRICT OF TEXAS

AUSTIN DIVISION

NEODRON LTD" C.A. No. 1:19-cv-00874-ADA

Plaintiff,

MICROSOFT CORPORATION,  
Defendant.

ORDER OF DISMISSAL WITH PREJUDICE

On this day, Plaintiff Neodron Ltd., (“Plaintiff”) and Microsoft Corporation (“Defendant”)

announced to the Court that they have resolved Plaintiff‘s claims for relief against Defendant asserted

in this case and Defendants’ claims and defenses for relief against Plaintiff asserted in this. case.

Plaintiff and Defendant have therefore requested that the Court dismiss Plaintiff‘s claims for relief

against Defendant with prejudice and Defendants’ claims and defenses for relief against Plaintiff with

prejudice, and with all attorneys’ fees, costs and expenses taxed against the party incurring same. The

Court, having considered this request, is of the opinion that their request for dismissal should be

granted.

IT IS THEREFORE ORDERED that Plaintiff’s claims for relief against Defendant are

dismissed with prejudice and Defendants’ claims and defenses for relief against Plaintiff are dismissed

with prejudice. IT IS FURTHER ORDERED that all attorneys’ fees, costs of court and expenses shall

be borne by each party incurring the same.

Dated; “7’21 @531 E930? 

ALAN D ALBRIGHT

United States District Judge

Atrue copy of the original, I certify._
, erk. Us. trict' Court
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l
W Case 1:19—cv-00819-ADA Document 108 Filed 01107/21 Page 1 of 1

A0 I20 Rev. 08!“)

TO' _ Mail Stop 8 REPORT ON THE' Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0. Box 1450 ACTION REGARDING A PATENT OR

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

filed in the us. District Court Western District of Texas on the following

I] Trademarks or MPatents. ( [I the patent action involves 35 U.S.C. § 292.):

DATE FILED U.S. DISTRICT COURT .
8/28/2019 ' Western District of Texas

DEFENDANT

DELL TECHNOLOGIES, INC.

 

  
 

  

  
 
 

 

 
DOCKET NO.

1 :19—cv—00819-ADA
PLAINTIFF

NEODRON LTD.,

 

  

  
  

PATENT 0R DATE OF PATENT

”llADEMARK NO. OR TRADEMARK _

1 8,102,286

 

 
HOLDER OF PATENT OR TRADEMARK

1/2412012 Neodron Ltd.

———

_-_
—_—

In the above—entitled case, the following patent(s)f trademark(s) have been included: I
DATE INCLUDED INCLUDED BY

  
  

 

  

[2f Amendment [I Answer [I Cross Bill [I Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NOD OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,946,574 21312015 Neodron Ltd.

2 10,088,960 1012/2018 Neodron Ltd.

3 7,821,502 10I26l20‘10 Neodron Ltd. 
In the above—entitled case, the following decision has been rendered or judgement issued:

DECI SIGN/JUDGEMENT

Order of dismissal attached.

DATE

1/7/21
 
Copy l—Upon initiation of action, mail this copy to Director Copy 3-—Upon termination of action, mail this copy to Director
Copy Z—Upon filing document adding patent(s), mail this copy to Director Copy 4——Case file copy
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g N .
3* Case 1:19-cv—00819-ADA Document 107 Filed 01/07/21 Page 1 of 1

UNITED STATES DISTRICT COURT

FOR THE WESTERN DISTRICT OF TEXAS
AUSTIN DIVISION

NEODRON LTD.,
Case No. 1:19-cv-00819-ADA

Plaintiff,

V.

DELL TECHNOLOGIES INC.,

 Defendant.

ORDER OF DISMISSAL WITH PREJUDICE

On this day, Plaintiff Neodron Ltd., (“Plaintiff’) and Dell Technologies Inc., (“Defendant”)

announced to the Court that they have resolved Plaintiff‘s claims for relief against Defendant asserted

in this case and Defendant’s claims, defenses and/or'counterclaims for relief against Plaintiff asserted

in this case. Plaintiff and Defendant have therefore requested that the Court dismiss Plaintiff‘s claims

for relief against Defendant with prejudice and Defendant’s claims, defenses and/or counterclaims for

reliefagainst Plaintiffwith prejudice, and with all attorneys” fees, costs and expenses taxed against the

party incurring same. The Court, having considered this request, is-of the opinion that their request for

dismissal should be granted.

IT__ IS THEREFORE ORDERED that Plaintiff’s claimsfor relief against Defendantare

dismissed with prejudice and Defendant’s claims, defenses and/or counterclaims for relief against

Plaintiff are dismissed with prejudice. IT IS FURTHER ORDERED that all attorneys’ fees, costs of

court and expenses shall be borne by each party incurring the same.

J 7, 2021 i 2 g M-Dated: anuary CEWV ‘3 \XQC‘LS .ALAN Di ALBRIGHT

United States District Judge
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Trials@uspto.gov Paper 26
571-272-7822 Entered: February 18, 2021

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

HP INC., NHCROSOFT CORPORATION, DELL INC.,

DELL PRODUCTS LP, LENOVO (UNITED STATES) INC., and

MOTOROLA MOBILITY LLC.,

Petitioner,

V.

NEODRON LTD.,

Patent Owner.

IPR2020-00459

Patent 8,946,574 B2

Before MIRIAM L. QUINN, PATRICK M. BOUCHER, and

SCOTT B. HOWARD, Administrative Patent Judges.

HOWARD, Administrative Patent Judge.

TERMINATION

Due to Settlement After Institution of Trial and

Granting Joint Request to Treat Settlement Agreement as
Business Confidential Information

35 USC. § 317; 37 CFR. § 42.74

PANASONIC EX1003, page 005
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Patent 8,946,574 B2

1. INTRODUCTION

HP Inc., Microsoft Corporation, Dell Inc., Dell Products LP, Lenovo

(United States) Inc., and Motorola Mobility LLC., (collectively,

“Petitioner”) and Neodron Ltd. (“Patent Owner”), (collectively “the

Parties”), request that the above-identified inter partes review proceeding be

terminated pursuant to a settlement. With our authorization, the Parties filed

a Joint Motion to Terminate the above—identified proceeding (“Joint

Motion”). Paper 24.

The Parties also filed Settlement and License Agreements (Ex. 2011;

Ex. 2012; Ex. 2013; Ex. 2014; Ex. 2015, collectively “Settlement

Agreements”) and a Joint Request to Keep Separate (Paper 25, “Joint

Request”).

II. DISCUSSION

Under 35 U.S.C. § 317(a), “[a]n inter partes review instituted under

this chapter shall be terminated with respect to any petitioner upon the joint

request of the petitioner and the patent owner, unless the Office has decided

the merits of the proceeding before the request for termination is filed.” It is

also provided in 35 U.S.C. § 317(a) that if no petitioner remains in the inter

partes review, the Office may terminate the review.

In the Joint Motion, the Parties represent that they have reached an

agreement to jointly seek termination of this inter partes review proceeding,

that the filed copies of the Settlement Agreements are true copies, and there

are no other collateral agreements. Joint Motion 1—3. Further, the

Settlement Agreements indicate they are complete agreements. Ex. 2011, 9—

10; Ex. 2012, 7; Ex. 2013, 7; Ex. 2014, 9—10; Ex. 2015, 7. The Parties also

represent that their Settlement Agreements resolve all currently pending

PANASONIC EX1003, page 006
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Patent Office and District Court proceedings between the Parties involving

US. Patent No. 8,946,574 B2 (“the ’574 patent”). Joint Motion 1—3.

We instituted a trial on the above-identified proceeding on September

14, 2020. Paper 17. We have not yet decided the merits of the proceeding,

and a final written decision has not been entered. Notwithstanding that the

proceeding has moved beyond the preliminary stage, the Parties have

adequately shown that the termination of the proceeding is appropriate.

Under these circumstances, we determine that good cause exists to terminate

the proceeding with respect to the Parties.

The Parties also requested that the Settlement Agreements be treated

as business confidential information and be kept separate from the file of the ‘

’574 patent. Joint Request 1—2. After reviewing the Settlement Agreements

between the Parties, we find that the Settlement Agreements contain

confidential business information regarding the terms of settlement. We

determine that good cause exists to treat the Settlement Agreements as

business confidential information pursuant to 35 U.S.C. § 317(b) and 37

CPR § 42.74(c). ‘

This Order does not constitute a final written decision pursuant to 35

U.S.C. § 318(a).

III. ORDER

Accordingly, for the reasons discussed above, it is:

ORDERED that the Joint Motion is granted, and IPR2020—00459 is

terminated with respect to Petitioner and Patent Owner, pursuant to

35 U.S.C. § 317(a) and 37 CPR. § 42.72; and

FURTHER ORDERED that the Joint Request is granted, and the

Settlement Agreements shall be kept separate from the file of the ’574

PANASONIC EX1003, page 007
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patent, and made available only to Federal Government agencies on written

request, or to any person on a showing of good cause, pursuant to 35 U.S.C.

§ 317(b) and 37 C.F.R. § 42.74(c).
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For PETITIONER:

James Heintz

Robert Buergi

DLA PIPER (US) LLP

Jim.heintz@dlapiper.com

Robert.buergi@dlapiper.com

Robert High

Philip Eklem
Aliza Carrano

FINNEGAN, HENDERSON, FARRABOW, GARRETT & DUNNER LLP

Robert.high@finnegan.com

Philip.eklem@finnegan.cbm

Aliza.carrano@finnegan.com

Christopher Douglas
Caleb Bean

ALSTON & BIRD LLP

Christopher.douglas@alston.com

Caleb.bean@alston.com

For PATENT OWNER:

Kent Shum

Neil Rubin

RUSS AUGUST & KABAT

kshum@raklaw.com '
nrubin@raklaw.com
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Case 2:20vcv—00229 JRG— REP Document 2 Filed 03’f15f20 Page 1 cf 1 Pagan?) #: 144

A0 120 (Rev. 08/10)

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

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
in Compliance with 35 U.S.Ct § 290 and/or 15 USC § I I 16 you are hereby advised that a court action has been

filed in the US. District Court Eastern District of Texas on the following

D Trademarks or EPatents. ( D the patent action involves 35 USC § 292‘):

DOCKET NO. DATE FILED Us DISTRICT COURT

2:20-cv—2 39 7/15/2020 Eastern District of Texas
PLAINTIFF DEFENDANT

NEODRON LTD. FUJITSU LIMITED; FUJITSU AMERICA, INC.; FUJITSU
COMPONENTS AMERICA, INC.

 

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

DATE INCLUDED LN CLUDED BY

D Amendment D Answei B Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

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

DECISION/TUD GET/TENT

 
CLERK (BY) DEPUTY CLERK DATE

Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Trials@uspto.gov Paper No. 17

571-272-7822 Date: September 14, 2020

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

HP INC., MICROSOFT CORPORATION, DELL INC.,

DELL PRODUCTS LP, LENOVO (UNITED STATES) INC.,

and MOTOROLA MOBILITY LLC,

Petitioner,

V.

NEODRON LTD.,

Patent Owner.

IPR2020-00459

Patent 8,946,574 B2

Before MIRIAM L. QUINN, PATRICK M. BOUCHER, and

SCOTT B. HOWARD, Administrative Patent Judges.

HOWARD, Administrative Patent Judge.

DECISION

Granting Institution of Inter Partes Review

35 U.S.C. § 314

PANASONIC EX1003, page 011
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INTRODUCTION

A. Background and Summary '

HP Inc. (“HP”), Microsoft Corporation (“Microsoft”), Dell Inc. and

Dell Products LP (collectively, “Dell”), Lenovo (United States) Inc.

(“Lenovo”), and Motorola Mobility LLC. (“Motorola”), (collectively,

“Petitioner”) filed a Petition to institute an inter partes review of claims 1—4,

6—1 1, and 13—15 ofU.S. Patent No. 8,946,574 B2 (Ex. 1001, “the ’574

patent”). Paper 3 (“Pet”). Neodron Ltd. (“Patent Owner”) filed a Patent

Owner Preliminary Response. Paper 10 (“Prelim Resp”). Pursuant to our

authorization (Paper 11), Petitioner filed a Reply to Patent Owner’s

Preliminary Response (Paper 13, “Pet. Prelim. Reply”) and Patent Owner

filed a Sur-Reply (Paper 14, “PO Prelim. Sur-reply”).

We have authority, acting on the designation of the Director, to

determine whether to institute an inter partes review under 35 U.S.C. § 314

and 37 CPR. § 42.4(a). Inter partes review may not be instituted unless

“the information presented in the petition filed under section 311 and any

response filed under section 313 shows that there is a reasonable likelihood

that the petitioner would prevail with respect to at least 1 of the claims

challenged in the petition.” 35 U.S.C. § 314(a) (2018). A decision to

institute under 35 U.S.C. § 314 may not institute on fewer than all claims

challenged in the Petition. SAS Inst, Inc. v. Iancu, 138 S. Ct. 1348, 1359—60

(2018).

For the reasons set forth below, upon considering the Petition and the

evidence of record, we determine that the information presented in the

Petition establishes a reasonable likelihood that Petitioner will prevail with

respect to at least one of the challenged claims. Accordingly, we institute

PANASONIC EX1003, page 012
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inter partes review on all of the challenged claims based on all of the

grounds identified in the Petition.

B. Real Parties in Interest

Petitioner identifies the following real parties in interest: HP Inc.,

Microsoft Corporation, Dell Inc., Dell Products LP, Lenovo (United States)

Inc., and Motorola Mobility LLC. Pet. 2. Additionally, Petitioner identifies

Lenovo Group Ltd. “as a real party-in-interest without admitting that Lenovo

Group Ltd. is in fact a real party-in-interest.” Id.

Patent Owner identifies Neodron Ltd. as the real party in interest.

Paper 7, 1 (Patent Owner’s Mandatory Notices).

C. Related Matters

The parties identify the following proceedings in which the ’574

patent has been asserted: Neodron Ltd. v. HP Inc., No. 1:19-cv-00873-ADA

(W.D. Tex.); Neodrorz Ltd. v. Microsoft Corp, No. 1:19—cv—00874—ADA

(W.D. Tex.), Neodrorz Ltd. v. Dell Technologies, Inc., No. 1:19-cv-00819-

ADA (W.D. Tex.) (collectively the “WD Texas Actions”), Neodron Ltd. v.

Lenovo Group Ltd, No. 6:19-cv-00398 (W.D. Tex.), which was dismissed

and refiled as Neodron Ltd. v. Lenovo Group Ltd. 1, No. 3: 19-cv-05644 (ND.

Cal.) (the “ND Cal. Action). Pet. 2; Paper 7, 2.

D. The ’5 74 Patent

The ’574 patent is titled “Two-Layer Sensor Stack.” Ex. 1001, code

(54).

According to the ’574 patent, “[a] position sensor can detect the

presence and location of a touch by a finger or by an object, such as a stylus,

1 This action names Lenovo (United States) Inc. and Motorola Mobility
LLC as co-defendants.
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within an area of an external interface of the position sensor” and may

enable “direct interaction with information displayed on the screen, rather

than indirectly via a mouse or touchpad.” Ex. 1001, 1:14—20. The ’574

patent further states that “[t]here are a number of different types of position

sensors” including a capacitive touch screen which “may include an

insulator coated with a transparent conductor in a particular pattern.” Id. at

1:27—32. “When an object . . . touches the surface of the screen there may

be a change in capacitance [that] may be sent to a controller for processing

to determine where the touch occurred on the touch screen.” Id. at 1:32—36.

The ’574 patent further states that such capacitive touch screens may “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.” Id. at

1:37—40.

Figure 1 of the ’574 patent is reproduced below.

PANASONIC EX1003, page 014
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FIG. 1

 

 

 

 
 

 
 

 

3b dJ// 3.

 

Figure 1 “is a cross-sectional view of an exemplary touch sensitive panel

[(1)] and a display [(2)].” Ex. 1001, 2:34; see also id. at 2:52—53. The

panel includes an insulating substrate 3 having two opposing faces, 3a and

3b. Id. at 2:53—61. Electrodes 4 (X) and 5 (Y), which may be arranged in

different directions, are provided on faces 3b and 3a, respectively. 1d. at

2:59—64.

The ’574 patent goes on to describe the layers shown in Figure 1:

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

5

PANASONIC EX1003, page 015
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sheet 9. A gap may be formed between the display 2 and the

transparent covering sheet 7.

EX. 1001, 321—8. According to the ’574 patent, “transparent covering sheet 7

and the adhesive layer 6 of optically clear adhesive may encapsulate the

electrodes 4 (X)” and “transparent covering sheet 9 and the adhesive layer 8

of optically clear adhesive may encapsulate the electrodes 5 (Y).” Id. at 3:9—

15. The ’574 patent further states that “[t]he encapsulation of the electrodes

4 (X) and 5 (Y) . . . may provide protection from physical and environmental

damage.” Id. at 3:15—17.

Figure 2a is reproduced below.

FIG. 2a 1 . 11 ‘2 IK/ 10

 
Figure 2a “illustrate[s a] schematically exemplary electrode pattem[] useable

in the touch sensitive panel of FIG. 1.” EX. 1001 , 2:5—6. According to the

’574 patent, the exemplary electrode shown in Figure 2a may be used for

either electrode 4 (X) or 5 (Y) and “may be formed by a number of straight

conductive lines 11 arranged to interconnect at connection points to define a

PANASONIC EX1003, page 016
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conductive grid or mesh pattern made up of an array of square shaped mesh

cells 13 arranged in a layer.” Id. at 3:61—4:1.

E. Illustrative Claims

Claims 1, 8, and 15 are independent claims and claim 1, reproduced

below, is illustrative of the subject matter of the challenged claims.

1. 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 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 such that at

least a portion of the second cover sheet is positioned between

the second surface of the substrate and the display.

Ex. 1001, 14:46—59.

F. Prior Art and Asserted Grounds

Petitioner asserts that claims 1—4, 6-11, and 13—15 would have been

unpatentable on the following grounds:

Claim(s) Challenged 35 U.S.C. §2 Reference(s)/Basis

1—4, 6-11, 13—15 103(a)

2 The Leahy-Smith America Invents Act (“AIA”) included revisions to 35

U.S.C. §§ 102, 103 that became effective on March 16, 2013. Because the

’301 patent issued from an application filed before March 16, 2013, we

apply the pre-AIA versions of the statutory bases for unpatentability.

3 US 7,030,860 B1, issued Apr. 18, 2006 (Ex. 1004).

4 US 2011/0007011 A1, published Jan. 13, 2011 (Ex. 1005).

PANASONIC EX1003, page 017
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Claims) Challenged

14.6—11.13—15

1—3, 7—10, 14, 15

4, 6, 11, 13

 
  
  

  
   

Petitioner relies on the Declaration of Vivek Subramanian, Ph.D.

Ex. 1002.

ANALYSIS

A. Legal Standards

In Graham v. John Deere C0. ofKansas City, 383 U.S. 1 (1966), the

Supreme Court set out a framework for assessing obviousness under 35

U.S.C. § 103 that requires consideration of four factors: (1) the “level of

ordinary skill in the pertinent art,” (2) the “scope and content of the prior

art,” (3) the “differences between the prior art and the claims at issue,” and

(4) “secondary considerations” of non-obviousness such as “commercial

success, long-felt but unsolved needs, failure of others, etc.” Id. at 17—18.

“While the sequence of these questions might be reordered in any particular

case,” the U.S. Court of Appeals for Federal Circuit has “repeatedly

emphasized that an obviousness inquiry requires examination of all four

Graham factors and that an obviousness determination can be made only

after consideration of each factor.” KSR Int’l Co. v. Teleflex Inc., 550 U.S.

398, 407 (2007) (first quote); Nike, Inc. v. Adidas AG, 812 F.3d 1326, 1335

(Fed. Cir. 2016), overruled on other grounds by Aqua Prods, Inc. v. Mata],

872 F.3d 1290 (Fed. Cir. 2017) (en banc) (second quote). We note that, with

5 US 2010/0123670 A1, published May 20, 2010 (EX. 1010).

6 US 2009/0002337 A1, published Jan. 1, 2009 (Ex. 1011).

7 US 2009/0219257 A1, published Sept. 3, 2009 (Ex. 1012).
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respect to the fourth Graham factor, the parties have not presented argument

or evidence directed to secondary considerations of nonobviousness. See

generally Pet.; Prelim. Resp. The analysis below addresses the first three

Graham factors.

B. Level ofOrdinary Skill in the Art

Factors pertinent to a determination of the level of ordinary skill in the

art include “(1) the educational level of the inventor; (2) type of problems

encountered in the art; (3) prior art solutions to those problems; (4) rapidity

with which innovations are made; (5) sophistication of the technology; and

(6) educational level of active workers in the field.” Envtl. Designs, Ltd. v.

Union Oil Co. 0fCal., 713 F.2d 693, 696—697 (Fed. Cir. 1983). “Not all

such factors may be present in every case, and one or more of these or other

factors may predominate in a particular case.” Id.

Petitioner argues that a person having ordinary skill in the art

would have had a bachelor’s degree in electrical engineering,

computer engineering, computer science, or a related field, and

at least two years of experience in the research, design,

development and/or testing of touch sensors, human-machine

interaction and interfaces, and/or graphical user interfaces, and

related firmware or software, or the equivalent, with additional

education substituting for experience and vice-versa.

Pet. 10—11.

Patent Owner does not address the level of ordinary skill in the art in

the Preliminary Response. See generally Prelim. Resp.

Accordingly, for purposes of institution, we adopt Petitioner’s

proposed level of ordinary skill in the art, except that we delete the qualifier

“at least” to eliminate vagueness as to the amount of practical experience.

The qualifier expands the range indefinitely without an upper bound, and
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thus precludes a meaningful indication of the level of ordinary skill in the

art.3

C. Claim Construction

We construe claims “using the same claim construction standard that

would be used to construe the claim in a civil action under 35 U.S.C.

282(b).” 37 C.F.R. § 42.100(b) (2020). Specifically, we apply the

principles set forth in Phillips v. AWH Corp, 415 F.3d 1303, 1312—17 (Fed.

Cir. 2005) (en banc). Under that standard, the words of a claim are generally

given their “ordinary and customary meaning,” which is the meaning the

term would have to a person of ordinary skill at the time of the invention, in

the context of the entire patent including the specification. Phillips, 415

F.3d at 1312—13.

Petitioner requests that we construe two claim limitations: “cover

sheet” and “mesh.” Pet. 15—16.

Patent Owner proposes a construction of the term “cover sheet.” PO

Resp. 13—14.

Having considered the arguments of the parties, both those directed to

claim constructions and the prior art analysis, we determine that for purposes

of this Decision the only term in need of explicit construction is “cover

sheet.” See Nz'dec Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868

F.3d 1013, 1017 (Fed. Cir. 2017) (“[W]e need only construe terms ‘that are

in controversy, and only to the extent necessary to resolve the controversy

8 If Patent Owner proposes a different level of ordinary skill in the art in its

Response, the parties are encouraged to address whether there are any

material differences between the two proposals and what impact, if any, the

different level has on the obviousness analysis.
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. . . .’” (quoting Vivid Techs, Inc. v. Am. Sci. & Eng ’g, Inc, 200 F.3d 795,

803 (Fed. Cir. 1999))).

Petitioner argues that the term “cover sheet” as recited in the claims of

the ’574 patent means a “sheet that covers something.” Pet. 15—16.

According to Petitioner, the Specification does not recite the term “cover

sheet” but uses a similar term—covering sheet—“where it is referred to as a

‘transparent covering sheet’ with no further description.” Id. at 15 (citing

Ex. 1001, 33—20). Petitioner further argues that “because limitations from

the embodiments in the specification are not to be read into the claims,” it is

improper to import the purpose of the cover sheet into the claim

construction. Pet. Prelim. Reply 5 (citing Hill-Rom Servs. v. Stryker Corp,

755 F.3d 1367, 1371 (Fed. Cir. 2014)).

Patent Owner argues the term “cover sheet” means “a sheet designed

to serve a particular purpose, i.e., cover elements and provide protection.”

Prelim. Resp. 14 (citing Ex. 1001, 3:12—17). According to Patent Owner,

Petitioner’s proposed construction “plainly divorces the term from the field

of the patented inventions and is uninformative about what a cover sheet is

or does.” Id. at 13; see also PO Prelim. Sur—reply 6 (arguing Petitioner’s

proposed construction is “overbroad”). Patent Owner further argues that

Petitioner’s construction “leaves Virtually no distinction between it and

another claim term, ‘a substrate.”’ Prelim. Resp. 13 (emphasis omitted).

Both Petitioner and Patent Owner agree that “cover sheet,” at a

minimum, is a sheet which covers something. Compare Pet. 14—15 (“sheet

that covers something”), with Prelim. Resp. 14 (“a sheet designed to cover

. . .”). Based on the current record, we agree with the parties that, at a

minimum, the plain and ordinary meaning of “cover sheet” is a sheet that

covers something.

11

PANASONIC EX1003, page 021

IPR2021-01115



PANASONIC EX1003, page 022
     IPR2021-01115

IPR2020-00459

Patent 8,946,574 B2

Furthermore, based on the current record, we agree with Petitioner

that it is improper to read the function of the cover sheet into the claim

limitation. “While we read claims in View of the specification, of which

they are a part, we do not read limitations from the embodiments in the

specification into the claims.” Hill—Rom, 755 F.3d at 1371. “We depart

from the plain and ordinary meaning of claim terms based on the

specification in only two instances: lexicography and disavowal.” Id.

The standards for finding lexicography and disavowal are exacting.

“To act as its own lexicographer, a patentee must clearly set forth a

definition of the disputed claim term other than its plain and ordinary

meaning” and must “‘clearly express an intent’ to redefine the term.”

Thorner v. Sony Computer Entm ’1 Am. LLC, 669 F.3d 1362, 1365 (Fed. Cir.

2012) (citing Helmsderfer v. Bobrick Washroom Equip, Inc, 527 F.3d 1379,

1381 (Fed. Cir. 2008)). If an inventor acts as his or her own lexicographer,

the definition must be set forth in the specification with reasonable clarity,

deliberateness, and precision. Renz’shaw PLC v. Marposs Societa ’ per

Azionz‘, 158 F.3d 1243, 1249 (Fed. Cir. 1998). Disavowal requires that “the

specification makes clear that the invention does not include a particular

feature,” SciMed Life Systems, Inc. v. Advanced Cardiovascular Systems,

Inc, 242 F.3d 1337, 1341 (Fed. Cir. 2001), or is clearly limited to a

particular form of the invention, Edwards Lz'fescz'ences LLC v. Cook Inc,

582 F.3d 1322, 1330 (Fed. Cir. 2009) (“[W]hen the preferred embodiment is

described in the specification as the invention itself, the claims are not

necessarily entitled to a scope broader than that embodiment.” (quoting

Chimie v. PPG Indus. Inc, 402 F.3d 1371, 1379 (Fed. Cir. 2005))).

The section of the Specification Patent Owner directs us to is neither a

disavowal nor the applicant acting as a lexicographer. Instead, the applicant

12
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is simply describing what the covering sheet and adhesive layer—not the

covering sheet alone—may do:

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.

Ex. 1001, 3:12—17 (emphases added). Specifically, the ’574 patent does not

state that transparent covering sheet 9 provides the benefits. Instead, the

’574 patent states that it is the combination of “transparent cover sheet 9 and

the adhesive layer 8” that may encapsulate and protect. Id. at 3:12~17.

Where the written description states that the combination of two elements

provides an advantage, the written description is not making clear and

unambiguous disclaimer about one of the components.

Moreover, as the emphasized language above makes clear, the ’574

patent is describing an optional feature that may be present. Specifically, the

3574 patent describes that the covering sheet and adhesive layer “may”

encapsulate and, if they encapsulate, they “may” provide protection.

Ex. 1001, 3:12—17. But neither encapsulation nor protection is required. Id.

The use of the term “may” is not a clear disavowal of claim scope nor does it

reflect the applicant being a lexicographer.9

Accordingly, for the reasons given above and based on the current

record, we construe the term “cover sheet” as “a sheet that covers

something.”

9 We address Patent Owner’s argument that Petitioner’s proposed
construction eliminates the distinction between the terms “substrate” and

“cover sheet” in the recited claims in subsection D.b.2, infra.
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D. Hsu and Mozdzyn

Petitioner argues that claims 1—4, 6—1 1, and 13—15 would have been

obvious over Hsu and Mozdzyn. Based on the current record and for the

reasons that follow, we are persuaded that Petitioner has established a

reasonable likelihood of prevailing with respect to claims 1—4, 6—11, and

13—15.

1. Hsu

Hsu is titled “Flexible Transparent Touch Sensing System for

Electronic Devices” and is directed “to flexible and transparent object

position recognition devices useful in applications such as cursor movement

and user input for computing devices and other applications.” Ex. 1004,

code (54), 129—12.

Hsu Figure 7 is reproduced below.

 

Figure 7

Hsu Figure 7 “is a cross sectional View of an . . . embodiment of the two-

dimensional sensor transducer of the invention.” Ex. 1004, 3:56—5 8. More

specifically, Hsu Figure 7

shows a two-dimensional transparent capacitive sensor 36.
Transparent substrate 84 is adhered using transparent insulator

74 to transparent conductor layer 64. Transparent conductor 64

contains the X trace pattern as shown in FIG. 5A and is coated

onto transparent substrate 86. On the other surface oftransparent

l4
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substrate 86, transparent conductor layer 70 contains Y trace

array shown FIG. 5B. Finally, transparent substrate 88 is

adhered to transparent conductor 70 with transparent insulator

74. This particular embodiment, with substrate 86 coated on both

sides with transparent conductor layers may allow for less error

when aligning diamonds in the X trace array and the Y trace

array.

Id at 821—13.

Hsu Figures 5A and SB are reproduced below.
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Hsu Figures 5A and 5B show, respectively, “a top view of the X sensor

array” and “a top view of the Y sensor array.” Ex. 1004, 3:43—46.

2. Mozdzyn

Mozdzyn is titled “Capacitive Touch Screen with a Mesh Electrode”

and is directed to “touch screens having low resistance mesh electrodes to

improve the electrical characteristics of the touch screen without

compromising the optical characteristics.” Ex. 1005, code (54), 1] 2.

According to Mozdzyn, “[t]he electrodes on the touch screen are made of a

mesh of conductors to reduce the overall electrode resistance thereby

increasing the electrical performance without sacrificing optical quality.” Id.

11 6. Mozdzyn further states that “[t]he mesh electrodes comprise a mesh

pattern of conductive material with each conductor comprising the mesh
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having a very small width such that the conductors are essentially invisible

to the user of the touch screen.” Id.

Mozdzyn Figures 3 and 6 are reproduced below.
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2108 FIG. 6

Mozdzyn Figure 3 “shows a top View of mesh electrodes on a portion of the

bottom glass of the touch screen” and Mozdzyn Figure 6 shows “an example

of mesh electrodes with a diamond shape pattern.” Ex. 1005 W 12 (first

quote), 15 (second quote).

3. Analysis ofClaim 1

a) “An Apparatus”

Petitioner argues Hsu teaches an “apparatus” as recited in claim 1.

Pet. 19 (citing Ex. 1002 1] 45).

After reviewing Petitioner’s arguments and evidence regarding the

recitation identified above, including the Subramanian Declaration, which

are not addressed by Patent Owner at this stage (see generally Prelim.

17

PANASONIC EX1003, page 027

IPR2021-01115



PANASONIC EX1003, page 028
     IPR2021-01115

IPR2020—00459

Patent 8,946,574 B2

Resp), we are persuaded that Petitioner sufficiently demonstrates, for

purposes of this Decision, that Hsu teaches an apparatus. 1°

b) ”A First Optically Clear Adhesive (OCA) Layer Between a
First Cover Sheet and a Substrate ”

(I) The Parties ’ Arguments

Petitioner argues that Hsu teaches “that the ‘transparent substrate 84

[i.e., the top-most layer in Fig. 7,] is adhered using transparent insulator 74

to transparent conductor layer 64.”’ Pet. 21 (citing Ex. 1004, 8:2—4)

(alteration in original). Petitioner further argues that insulator layer 74 acts

both as an adhesive and an insulator. Id. (citing Ex. 1002 1] 47).

Specifically, Petitioner argues that a person having ordinary skill in the art

would have used 3M adhesive #8142—which is used in a different

embodiment—for insulator layer 74. Id. at 21—22.

A version of Hsu Figure 7, annotated by Petitioner, is reproduced

below.

36

§ 764 first cover sheet
#74 firstOCA

mummifi-
W70
mm7488

Figure 7

Pet. 21. Hsu Figure 7 is a cross sectional view of a two-dimensional sensor

transducer which has been annotated by Petitioner to show what Petitioner

1° Neither Petitioner nor Patent Owner address whether the preamble is

limiting. Because Petitioner has shown that the recitation in the preamble is

satisfied by the prior art, there is no need to determine whether the preamble

is limiting. See Nia’ec, 868 F.3d at 1017.
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argues is the first cover sheet (transparent substrate 84), the first OCA

(transparent insulator 74) and the substrate (transparent substrate 86). 1d,;

Ex. 1004, Fig. 7, 8:1—6.

Patent Owner argues that substrate 84 is not a first cover sheet.

Prelim. Resp. 14—15. Specifically, Patent Owner argues, “Hsu never

characterizes the substrate 84 as a cover sheet or a sheet designed to cover or

protect anything.” Id. at 14. According to Patent Owner, substrate 84 is

made of the same material as substrate 86 and they both serve the same

function—“to provide the surface upon which elements (such as conductors)

are deposited.” Id. at 14—15. Patent Owner further argues that it is

“insufficient” to map “one generic element to two different claim terms.”

PO Prelim. Sur-reply 6.

Patent Owner also argues that “Hsu’s covering sheet does not meet

the correct construction because it is not a sheet ‘designed to’ cover

elements and provide protection.” PO Prelim. Sur-reply 6. According to

Patent Owner, a “cover sheet must be specifically designed to intend[] to

provide cover and protection, not merely capable of" doing so. Id. (citing

Aspex Eyewear v. Marchon Eyewear, 672 F.3d 1335, 1349 (Fed. Cir. 2012)).

Patent Owner further argues that there is no need for protection because Hsu

describes the electronics as “rugged.” Prelim. Resp. 15 (citing Ex. 1004,

321—14, 8:42—57).

(2) Our Analysis

After reviewing Petitioner’s arguments and evidence regarding the

“first optically clear adhesive (OCA) layer . . . and a substrate,” including

the Subramanian Declaration, which are not addressed by Patent Owner at

this stage (see generally Prelim. Resp), we are persuaded that Petitioner

sufficiently demonstrates, for purposes of this Decision, that Hsu teaches “a
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first optically clear adhesive (OCA) layer between [Hsu’s transparent

conductor 84] and a substrate” as recited in claim 1.

Based on the current record, we further agree with Petitioner that

Hsu’s transparent conductor 84 is a “first cover sheet” as that term is used in

claim 1 of the ’574 patent. Specifically, Petitioner has sufficiently shown

for purposes of institution that Hsu’s transparent conductor 84 covers

substrate 86. See Ex. 1004, Fig. 7; Ex. 1002 111] 46—48.

Patent Owner’s argument that Hsu’s transparent substrate 84 does not

protect is premised on a claim construction that we have preliminarily

rejected. Because the argument is not commensurate with the scope of the

claim, it is unpersuasive. See In re Self, 671 F.2d 1344, 1348 (CCPA 1982).

We also do not agree with Patent Owner’s argument. Patent Owner’s

argument is factually incorrect as Petitioner maps Hsu’s transparent

substrate 86 to the “first cover sheet” recited in claim 1 while mapping the

separate transparent substrate 84 to the “substrate” recited in claim 1. In this

context, Patent Owner’s argument also ignores the ability of an item—such

as a transparent substrate—to perform different functions depending on

where it is placed in an apparatus. That is, a transparent substrate can cover

when placed on the top of a structure while performing a different

function—an item upon which electrodes are disposed—when placed in a

different location. Therefore, it is unpersuasive to argue at this juncture that

Hsu does not describe the “transparent substrate” as a “cover sheet.”

Accordingly, based on the current record, Petitioner has sufficiently

shown that Hsu teaches “a first optically clear adhesive (OCA) layer

between a first cover sheet and a substrate” as recited in claim 1.

c) “The Substrate, with Drive or Sense Electrodes ofa Touch

Sensor Disposed on a First Surface and a Second Surface of

20
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the Substrate, the First Surface Being Opposite the Second

Surface, the Drive or Sense Electrodes Being Made ofa

Conductive Mesh Conductive Material Comprising Metal ”

(I) The Parties ’ Arguments

Petitioner argues that the combination of Hsu and Mozdzyn teaches a

“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” as recited in

claim 1. See Pet. 23—33. Specifically, Petitioner argues that Hsu teaches a

transparent substrate (86) upon which transparent conducting layers of an X

pattern (64) and a Y pattern (70) have been coated. Id. at 23 (citing

Ex. 1004, 823—2 1, Fig. 7). According to Petitioner, the X and Y patterns are

shown in Hsu’s Figure 5A and 5B, respectively, and are “formed using a

photolithography process from indium tin oxide (ITO), gold or silver.” Id. at

23—24 (citing Ex. 1004, 6:22—7:22, 8:3—21). Petitioner further argues that a

person having ordinary skill in the art would have understood that conductor

layers 64 and 70 include drive and sense electrodes. Id. at 24—29.

Petitioner also argues that Mozdzyn teaches mesh electrodes. Pet. 30—

31. Mozdzyn Figure 6 is reproduced below.
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Mozdzyn Figure 6 “shows an example of mesh electrodes with a diamond

shape pattern.” Ex. 1005 11 15. According to Petitioner, “[i]n each of

Mozdzyn’s electrodes 210, each square open space is surrounded by parts of

4 Wires are part of the network of wires that form the electrode as shown in

the annotated portion of” Mozdzyn’s Figure 6, which is reproduced below.

210

open space

wireAh
an
um
I“
I-
II
I-
‘7
 

Pet. 30—3 1. The portion of Mozdzyn’s Figure 6 reproduced above has been

annotated by Petitioner to identify “wires” and “open space.” Id. Petitioner

argues “that the conductors may be formed from metals including nickel,

copper, gold, silver, tin, aluminum and alloys and combinations of these

materials,” and that the electrodes “can be dedicated drive electrodes and

dedicated sense electrodes.” Id. at 31—32 (citing Ex. 1005 W 21, 23;

Ex. 1002 $1 60).

Petitioner also argues that a person having ordinary skill in the art

“would have been motivated to substitute the metal mesh electrodes with

diamond shapes as taught by Mozdzyn for the ITO electrodes with diamond

shapes as taught by Hsu . . . in order to obtain the benefit of improved

electrical performance without sacrificing optical quality.” Pet. 32 (citing

Ex. 1005 W 2, 6; Ex. 1002 11 62). Petitioner also argues that a person having

ordinary skill in the art “would have had a reasonable expectation of success
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in doing so given the similarities in the capacitive touch screens of Hsu and

Mozdzyn and the express teachings of Mozdzyn regarding improved

electrical performance without sacrifice of optical quality.” 1d. at 32.

Patent Owner argues that Hsu “encourages optimizing for maximum

transparency and optical quality—not resistivity.” Prelim. Resp. 15. Patent

Owner further argues that “[b]y disparaging approaches that potentially

decrease transparency and optical quality, Hsu teaches away from”

references such as Mozdzyn “which potentially compromise the

transparency and optical quality that Hsu’s embodiments are designed to

optimize, in the service of reduced resistivity.” 1d; see also PO Prelim. Sur-

reply 7 (arguing “Hsu teaches maximized transparency (see EX1004 at 2:42—

43), whereas Mozdzyn teaches that special care must be taken to reduce

visibility of its metal mesh electrodes (EX1005 at [0023]).”).

More specifically, Patent Owner argues that Hsu “discourages the use

of opaque metal mesh electrodes.” Prelim. Resp. 16. According to Patent

Owner, Hsu is designed to “maximize transparency” and teaches “that it is

beneficial to increase the resistivity of the touch sensors, i.e. to degrade their

electrical performance, in order to obtain better transparency.” Id. at 16—17

(citing Ex. 1004, 2:42—53, 4:53—5z5). Patent Owner further argues that

Mozdzyn “specifically teaches that it is important to provide reduced

resistance even at the cost of lower transparency.” Id. at 18 (citing Ex. 1005

11 20); see also id. at 19 (“Mozdzyn specifically teaches that the mesh

electrodes are designed to reduce resistance, not to improve optical quality.”

(citing Ex. 1005 fl 21)).

Petitioner disputes Patent Owner’s characterizations. First, Petitioner

argues Hsu simply teaches that “ITO was sufficiently transparent and

conductive to achieve the desired sensing system.” Pet. Prelim. Reply 6.
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Petitioner further argues that “[u]sing mesh electrodes would not have

compromised transparency or optical quality.” Id. at 7 (citing Ex. 1002

111] 43, 60, 62, 77, 86, 88, 89).

Second, Petitioner argues Patent Owner mischaracterizes Mozdzyn as

not teaching improvements in transparency. Pet. Prelim. Reply 7.

According to Petitioner, Mozdzyn teaches “both reduced resistance and

increased transparency: ‘reduce the resistance,’ ‘low resistance,’

‘substantially invisible to the user,’ ‘essentially transparent,’ and ‘essentially

invisible to the naked eye.’” Id. (citing Ex. 1005 1111 5, 23, 25).

(2) Our Analysis

Based on the current record, Petitioner has sufficiently shown that the

'

combination of Hsu and Mozdzyn teaches a 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,” as recited in claim 1.

Specifically, based on the current record, Hsu teaches a 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.” As shown in Hsu Figure 7, transparent conductor layer 64

is on a first surface (upper) of substrate 84 and transparent conductor layer

70 is on a second surface (lower) of the substrate. See Ex. 1004, 8:2—10,

Fig. 7. Moreover, a person having ordinary skill in the art would recognize

that conductor layers 64 and 70 include drive and sense electrodes. See

Ex. 1002 W 53—59.

Additionally, based on the current record, Mozdzyn teaches “drive or

sense electrodes being made of a conductive mesh conductive material
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comprising metal.” Specifically, Mozdzyn teaches “mesh electrodes with a

diamond shape pattern.” Ex. 1005 11 15; see also id. 1] 27, Fig. 6. Mozdzyn

further teaches that the electrodes can be made from metals such as “nickel,

copper, gold, silver, tin, aluminum and alloys and combinations of these

metals.” Id. 1] 23. Mozdzyn also describes various electrodes that are used

with capacitive touch panels as sense electrodes and drive electrodes. Id.

1] 21; see also Ex. 1002 1] 61 (“Mozdzyn further discloses that these

electrodes can be dedicated drive electrodes and dedicated sense

electrodes”).

Based on the current record, Petitioner has sufficiently shown that a

person having ordinary skill in the art would have substituted Mozdzyn’s

mesh electrodes for Hsu’s ITO electrodes. Mozdzyn teaches using its “low

resistance mesh electrodes to improve the electrical characteristics of the

touch screen without compromising the optical characteristics.” Ex. 1005

11 2; see also id. 11 6 (“The electrodes on the touch screen are made of a mesh

of conductors to reduce the overall electrode resistance thereby increasing

the electrical performance without sacrificing optical quality.”). A person

having ordinary skill in the art would have made the substitution in order to

take advantage of the improved electrical characteristics. See Ex. 1002 {l 62.

And, Petitioner has sufficiently shown that a person having ordinary skill in

the art “would have had a reasonable expectation of success in doing so

given the similarities in the capacitive touch screens of Hsu and Mozdzyn

and the express teachings of Mozdzyn regarding improved electrical

performance without sacrifice of optical quality.” Id.

Based on the current record, we do not agree with Patent Owner that

Hsu teaches away from using Mozdzyn’s mesh electrodes. “A reference

may be said to teach away when a person of ordinary skill, upon reading the
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reference, would be discouraged from following the path set out in the

reference, or would be led in a direction divergent from the path that was

taken by the applicant.” DePuy Spine, Inc. v. Medtronic Sofamor Danek,

Inc, 567 F.3d 1314, 1327 (Fed. Cir. 2009) (quoting Ricoh Ca, Ltd. v.

Quanta Computer Inc, 550 F.3d 1325, 1332 (Fed. Cir. 2008)). “A reference

does not teach away, however, if it merely expresses a general preference for

an alternative invention but does not ‘criticize, discredit, or otherwise

discourage’ investigation into the invention claimed.” Id. (quoting In re

Fulton, 391 F.3d 1195, 1201 (Fed. Cir. 2004)).

Based on the current record, Hsu recites that “the resistivity of

transparent conductor layer 56 can be relatively high and still be usable with

such a sensing system. A high resistivity such as, but not limited to,

300 Q/square increases transparency of the substantially transparent

conductor layer 56.” Ex. 1004, 521—5. Although Hsu states a preference for

high resistivity materials of 300 Q/square, it does not state that lower

resistivity cannot be used. Instead, Hsu simply requires sufficient

transparency. See id. at 2:42—53 (discussing maximizing transparency),

4253—521 (discussing improving transparency). Because Hsu teaches

transparency improvement without a high impedance, a person having

ordinary skill in the art would have recognized the benefit of using

Mozdzyn’s electrodes with Hsu’s system notwithstanding the lower

impedance. See Winner Int’l Royalty Corp. v. Wang, 202 F.3d 1340, 1349 n.

8 (Fed. Cir. 2000) (“The fact that the motivating benefit comes at the

expense of another benefit, however, should not nullify its use as a basis to

modify the disclosure of one reference with the teachings of another.

Instead, the benefits, both lost and gained, should be weighed against one

another.”).
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Furthermore, Hsu does not state that a high resistivity is the only way

to achieve increased transparency. Rather, Hsu teaches two methods of

increasing transparency: (1) choosing substrates and adhesives with “similar

indices of refraction” or (2) employing high impedance output drivers. See

Ex. 1003, 4:53—55. “[T]he teaching away inquiry does not focus on

whether a person of ordinary skill in the art would have merely favored one

disclosed option over another disclosed option.” Bayer Pharma AG v.

Watson Labs, Inc, 874 F.3d 1316, 1327 (Fed. Cir. 2017). Based on the

current record, because there are two options recited in Hsu, Hsu does not

teach away from not following the high impedance driver option.

Moreover, based on the current record, if Hsu did teach away from

something, based on the language discussed above, it teaches away from

using materials that lower optical transparency. See Ex. 1004, 4:59—62

(describing the need to improve transparency). However, that teaching

would not have prevented a person having ordinary skill in the art from

considering Mozdzyn’s mesh electrodes. According to Mozdzyn, its mesh

electrodes provide improvements “without compromising the optical

characteristics.” Ex. 1005 fl 2; see also id. 11 6 (Mozdzyn proves for an

“improved touch screen with enhanced electrical performance and optical

quality.” (emphasis added)). Because Mozdzyn teaches improved optical

characteristics, it is consistent with Hsu’s teaching of increasing

transparency. Thus, based on the current record, Hsu does not discourage a

person having ordinary skill in the art from using Mozdzyn’s mesh

electrodes with Hsu’s touch sensing system.
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d) “A Display Separatedfrom the Second Surface ofthe

Substrate by a Second OCA and a Second Cover Sheet Such

That at Least a Portion ofthe Second Cover Sheet is

Positioned Between the Second Surface ofthe Substrate and

the Display ”

Petitioner argues that Hsu teaches “a display separated from the

second surface of the substrate by a second OCA and a second cover 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 claim 1.

See Pet. 33—35. Specifically, Petitioner argues that Hsu’s Figure 7

embodiment “includes a second cover sheet in the form of transparent

substrate 88, which is separated from the substrate 86 by a second layer 74,”

and that a person having ordinary skill in the art would have used the same

optically clear adhesive for the second layer as she did for the first layer. Id.

at 33 (citing Ex. 1004, 828—10, Fig. 7; Ex. 1002 {I 63). Petitioner further

argues that Hsu teaches “that its multi-layer capacitive touch devices can be

used above a display” and shows that a display can be placed beneath other

embodiments. 1d. at 34—35 (citing Ex. 1004, 1:27—31, 526—15, Fig. 5D).

According to Petitioner, if a display was placed beneath the Figure 7

embodiment, “the second cover sheet of Fig. 7, transparent substrate 88,

would be positioned between the underlying display 60 and the second,

lower surface of substrate 86” and “LCD screen 60 would be separated from

the second, lower surface of substrate 86 by layer 74 (a second OCA layer)

and transparent substrate 88 (the second cover sheet).” Id. at 35 (citing Ex.

1002 1] 65).

After reviewing Petitioner’s arguments and evidence regarding the

limitation identified above, including the Subramanian Declaration, which

are not addressed by Patent Owner at this stage (see generally Prelim.
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Resp), we are persuaded that Petitioner sufficiently demonstrates, for

purposes of this Decision, that Hsu teaches “a display separated from the

second surface of the substrate by a second OCA and a second cover 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 claim 1.

e) Conclusion Regarding Claim 1

After reviewing the arguments and evidence cited in the Petition and

the Preliminary Response, for purposes of this Decision we are persuaded

that Petitioner sufficiently demonstrates how the combination of Hsu and

Mozdzyn teaches each of the limitations recited in claim 1 and that a person

of ordinary skill in the art would have combined the teachings of the

references with a reasonable expectation of success of achieving the claimed

invention. Accordingly, Petitioner has demonstrated, on this record, a

reasonable likelihood of prevailing on its assertion that claim 1 is

unpatentable over Hsu and Mozdzyn.

4. Analysis ofClaims 2—4, 6—11, and 13—15

Because Petitioner has demonstrated a reasonable likelihood of

success in proving that at least one claim of the ’574 patent is unpatentable,

we institute on all grounds and all claims raised in the Petition. See PGS

Geophysical AS v. Iancu, 891 F.3d 1354, 1360 (Fed. Cir. 2018) (indicating

that a decision whether to institute an inter partes review “require[s] a

simple yes-or-no institution choice respecting a petition, embracing all

challenges included in the petition”); Patent Trial and Appeal Board

Consolidated Trial Practice Guide November 2019 (“CTPG”), 5“ (“In

instituting a trial, the Board will either (1) institute as to all claims

“ Available at https://www.uspto.gov/TrialPracticeGuideConsolidated.
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challenged in the petition and on all grounds in the petition, or (2) institute

on no claims and deny institution. The Board will not institute on fewer than

all claims or all challenges in a petition”). Therefore, at this stage of the

proceeding, it is not necessary for us to provide a detailed assessment of

every challenge raised by Petitioner. Rather, emphasizing that our claim

constructions and fact findings are not final and are based on a preliminary

record, we only address Patent Owner’s arguments in this and subsequent

sections of this Decision.

Patent Owner has not presented any responsive argument regarding

the additional limitation recited in claims 2—4, 6—11, and 13—15. See

generally Prelim. Resp. Nevertheless, we note that Petitioner provides

detailed explanations supported by the testimony of Dr. Subramanian, and

specific citations to Hsu and Mozdzyn indicating where in the references

Petitioner argues the limitation of claims 2—4, 6—11, and 13—15 is disclosed.

Pet. 19—42. Accordingly, at this stage of the proceeding, we are persuaded

the information presented in the Petition establishes that there is a reasonable

likelihood that Petitioner would prevail with respect to claims 2—4, 6—1 1,

and 13—15.

E. Other Grounds

As noted above, because Petitioner has demonstrated a reasonable

likelihood of success in proving that at least one claim of the ’ 157 patent is

unpatentable, we institute on all grounds and all claims raised in the Petition.

Therefore, at this stage of the proceeding, it is not necessary for us to

provide a detailed assessment of every ground raised by Petitioner,

especially as Patent Owner has not presented any new responsive argument.

Specifically, Patent Owner relies on the same arguments set forth

above regarding Hsu and Mozdzyn to (1) Hsu and Philipp and (2) Hsu and
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Chang. For the same reasons as discussed above in subsections D.3.b.2 and

D.3.c.2, supra, we do not find those arguments persuasive.

With regard to Patent Owner’s teaching away argument, Philipp

teaches capacitive touch screen electrode layers that are “highly conductive”

and allow the film to be “highly transparent.” Ex. 1010 1] 7; see also id. 11 8

(“As a result, a mesh of fine metal lines of about 10 um width can be applied

to a substrate such as PET film, which is 98% clear, better than ITO. The

metal lines are so narrow as to be optically invisible”). Similarly, Chang

teaches “having a dimension that permits the fine line-shaped conductor to

be substantially not Visible to the naked eye.” Ex. 1011 1] 29. Because

Philipp and Chang teach using structures that are not optically Visible, Hsu

does not teach away from using them.

Additionally, we note that Petitioner provides detailed explanations

supported by the testimony of Dr. Subramanian, and specific citations to the

relevant references indicating where in the reference Petitioner argues the

limitations of the claims are taught and why a person having ordinary skill in

the art would have combined the relevant teachings of the references. See

Pet. 44—77. Accordingly, at this stage of the proceeding, we are persuaded

the information presented in the Petition establishes that there is a reasonable

likelihood that Petitioner would prevail with respect to (1) claims 1—4, 6—1 1,

and 13—1 5 based on the combination of Hsu and Philipp, (2) claims 1—3, 7—

10, 14, and 15 based on the combination of Hsu and Chang, and (2) claims

4, 6, 11, and 13 based on the combination of Hsu, Chang, and Frey.
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F. Discretionary Denial Under 35 US. C. § 314(a)

Patent Owner argues that we should exercise our discretion and deny

institution based on a trial scheduled for June 28, 2021 ‘2 in the WD Texas

Actions. See generally Prelim. Resp.; PO Prelim. Sur—reply.

Under § 314(a), the Director has discretion to deny institution of an

inter partes review. See 37 C.F.R. § 42.4(a) (“The Board institutes the trial

on behalf of the Director”); Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct.

2131, 2140 (2016) (“[T]he agency’s decision to deny a petition is a matter

committed to the Patent Office’s discretion”); SAS, 138 S. Ct. at 1356

(“[Section] 314(a) invests the Director with discretion on the question

whether to institute review . . . .” (emphasis omitted)); Harmonic Inc. v. Avid

Tech, Inc, 815 F.3d 1356, 1367 (Fed. Cir. 2016) (“[T]he PTO is permitted,

but never compelled, to institute an IPR proceeding”).

In NHK, the Board denied institution relying, in part, on § 314(a)

because the parallel district court proceeding was scheduled to finish before

the Board reached a final decision. NHK Spring Co. v. Intri—Plex Techs,

Inc, IPR2018-00752, Paper 8 (PTAB Sept. 12, 2018) (precedential)

(Decision on Institution). “NHK applies to the situation where the district

court has set a trial date to occur earlier than the Board’s deadline to issue a

final written decision in an instituted proceeding.” Apple Inc. v. Fintiv, Ina,

IPR2020-00019, Paper 11 at 3 (PTAB Mar. 20, 2020) (precedential) (Order)

(“Fintiv 1”). When determining whether to exercise discretion to deny

12 The trial was originally set for March 2021, but the trial date was recently

reset. Compare Ex. 2008 (noting March 2021 trial date), with Neodron Ltd.

v. Dell Techs., Inc., Case No. 1:19—cv-00819-ADA, Dkt. 94 (W.D. Tex. June

30, 2020) (Order Resetting Trial).
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institution under NHK due to an earlier trial date, we consider the following

factors (“Fintiv factors”):

1. whether the court granted a stay or evidence exists that

one may be granted if a proceeding is instituted;

2. proximity of the court’s trial date to the Board’s

projected statutory deadline for a final written decision;

3. investment in the parallel proceeding by the court and

the parties;

4. overlap between issues raised in the petition and in the

parallel proceeding;

5. whether the petitioner and the defendant in the parallel

proceeding are the same party; and

6. other circumstances that impact the Board’s exercise of

discretion, including the merits.

Id. at 6. “These factors relate to whether efficiency, fairness, and the merits

support the exercise of authority to deny institution in view of an earlier trial

date in the parallel proceeding.” Id. In evaluating these factors, we take “a

holistic view of whether efficiency and integrity of the system are best

served by denying or instituting review.” Id. (citing CTPG, 58). We address

the Fintiv factors below.

I. Factual Background

On June 28, 2019, Patent Owner filed complaints in the United States

District Court for the Western District of Texas alleging, inter alia,

infringement of the ’574 patent against HP, Microsoft, Dell, Lenovo, and

Motorola. Prelim Resp. 1. Each party was served on July 3, 2019. Id. The

actions against Lenovo and Motorola were dismissed and refiled in the

United States District Court for the Northern District of California. Id.

On December 11, 2019, Patent Owner filed infringement contentions

relating to the ’574 patent in the WD Texas Actions. Prelim Resp. 1. On
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December 27, 2019, Patent Owner filed infringement contentions relating to

the ’574 patent against Lenovo. ‘3 Id. Invalidity contentions were served on

February 28, 2020. See id. at 2; see also Exs. 2001—2004 (excerpts of

invalidity contentions).

The Petition was filed on February 14, 2020, a little over seven

months after Petitioner was served with the complaints and approximately

two months after being served with infringement contentions. See Paper 3.

Since the filing of the Petition, the parties completed claim

construction briefing and a Markman hearing was held in both the WD

Texas and the ND Cal. Actions. PO Prelim. Sur-reply 2—3. Markman orders

were issued in the respective district court proceedings. Neodron Ltd. v.

Dell Techs, Inc, Case No. 1:19-cv-00819-ADA, Dkt. 100 (W.D. Tex. July

28, 2020) (Claim Construction Order); Neodron, Ltd. v. Lenovo Grp., Ltd,

Case No. 19-cv-05644-SI, Dkt. 97 (N.D. Cal. July 14, 2020) (Order re Claim

Construction and Motion to Strike). Three consecutive trials are scheduled

for the WD Texas actions, starting on June 28, 2021. Id. at 2. A trial has not

yet been scheduled for the ND Cal. action and the proceeding has been

stayed pending inter partes review. Pet. Prelim. Reply 2; Ex. 1029.

Fact discovery opened on July 5, 2020 in the WD Texas Actions and

is scheduled to close on December 11. Ex. 2005, 4. Final infringement and

invalidity contentions are due on August 21, 2020 in the WD Texas Actions.

Id.

13 Based on the record, it is unclear whether Lenovo’s co-defendant,

Motorola, was also served with infringement contentions.
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2. Analysis ofFactors

a) Factor I .' Whether a Stay Exists or Is Likely to Be Granted ifa

Proceeding Is Instituted

No party has requested a stay in the WD Texas Actions pending inter

partes review. The district court in the ND Cal. action stayed the action

pending completion of inter partes review. Ex. 1029.

Patent Owner argues that the WD Texas Actions are before Judge

Albright, who is unlikely to grant a stay pending IPR after the Markman

hearing has been held. Prelim Resp. 4 (citing Ex. 2009 (article on Judge

Albright’s claims of quickness)). Patent Owner further argues that any

argument regarding a stay in the ND Cal. Action is “speculative, wrong, and

irrelevant.” PO Prelim. Sur-reply 1. According to Patent Owner, the ND

Cal. Action also includes patents that are not subject to an IPR proceeding,

and even if the action was stayed, the IPR is still duplicative of the trial in

the WD Texas Actions. Id. at 1—2.

Petitioner argues that Lenovo and Motorola are considering filing a

motion to stay14 and that Judge Illston, the judge presiding over the ND Cal.

Action, has granted stays based on similar requests. Pet. Prelim. Reply 1—2.

“A judge determines whether to grant a stay based on the facts of each

specific case as presented in the briefs by the parties.” Apple Inc. v. Fintiv,

Inc., IPR2020-00019, Paper 15 at 12 (PTAB May 13, 2020) (informative)

(Institution Decision) (“Fintiv II”). We do not speculate on how Judge

Albright would rule on a motion based on actions taken in different cases

with different facts or extrajudicial interviews. Rather, we only consider the

14 As noted in the Factual Background, after filing the Petitioner

Preliminary Reply, Petitioner filed a motion to stay pending inter partes

review. That motion has since been granted. Ex. 1029
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facts set forth in the record, not speculation on what might happen in the

future.

We disagree with Patent Owner that we should only consider the

status of the WD Texas Actions. Our concern when evaluating this factor is

“inefficiency and duplication of efforts.” See Fintiv I at 6. Because Patent

Owner has not argued that the outcome of the WD Texas Actions will be

binding on Lenovo and Motorola, we must consider the potential

inefficiencies and duplication in all venues—the PTAB, the Western District

of Texas, and the Northern District of Texas.

The granting of a stay pending inter partes review has strongly

weighed against exercising the authority to deny institution under NHK.

Fintiv I, at 6. However, where the district court has not ruled on a motion

for a stay, this factor is neutral. See Fintiv 11, Paper 15 at 12. Because only

the ND California Action has been stayed, this factor weighs somewhat

against denying institution under 35 U.S.C. § 314(a).

b) Factor 2 : Proximity ofthe Court ’3 Trial Date to the Board’s

Projected Statutory Deadline and

Factor 5: Whether the Petitioner and the Defendant in the

Parallel Proceeding Are the Same Party

Because Petitioner comprises multiple entities with different trial

dates, the analysis of Factors 2 and 5 are interrelated. Accordingly, we

address them together.

It is undisputed that the trials in the WD Texas Actions are currently

set to take place consecutively starting June 28, 2021. See PO Prelim. Sur-

reply 2; Ex. 3002 (Petitioner’s notification of schedule change). It is

similarly undisputed that no trial has been set for ND Cal. Action. Pet.

Prelim. Reply 2; PO Prelim. Sur-reply 2.

36

PANASONIC EX1003, page 046

IPR2021-01115



PANASONIC EX1003, page 047
     IPR2021-01115

IPR2020-00459

Patent 8,946,574 B2

Petitioner argues that the original March 202115 trial date for the WD

Texas Actions might not hold due to multiple trials scheduled for the same

date. See Pet. Prelim. Reply 2—3. Petitioner further argues that the trial date

may also need to be delayed due to COVID-l9, which, at the time of the

briefing, was reported to be spiking in Texas. Id. at 3.

Petitioner also argues that Patent Owner ignores the differences

between the WD Texas Actions and the ND Cal. Action. Pet. Prelim.

Reply 4—5. According to Petitioner, although the parties to the ND Cal.

Action will not be bound by a validity determination in the WD Texas

Action, a final written decision will estop Petitioner in the parallel cases. Id.

at 4. Petitioner further argues that the WD Texas Actions could settle prior

to any trial.

Patent Owner argues that “[t]here is no reason to believe June 2021

trial date will not hold and Petitioners’ contentions about the effects of

COVID-19 in 2021 are pure speculation.” PO Prelim. Sur-reply 2. Patent

Owner further argues that because “[t]he relevant inquiry is not how many

trials might be after the FWD date (maybe one) but rather how many [ ]

trials are scheduled to occur before (three),” the trial date for the ND Cal.

Action is irrelevant. Id. Patent Owner also argues that “[t]his factor weighs

against institution because all Petitioners here are identical or closely related

to defendants in district court cases.” Prelim. Resp. 11; see also PO Prelim.

Sur-reply 5 (“Petitioners and defendants are the same parties, so Factor 5

weighs against institution”).

15 According to Petitioner, the trial date was reset to June 28, 2021, after it

submitted Petitioner’s Preliminary Reply. Ex. 3002.

37

PANASONIC EX1003, page 047

IPR2021-01115



PANASONIC EX1003, page 048
     IPR2021-01115

IPR2020-00459

Patent 8,946,574 B2

“We generally take courts’ trial schedules at face value absent some

strong evidence to the contrary.” Fintiv 11, Paper 15 at 13. Based on the

scheduled trial dates, trials will have been completed in the WD Texas

Actions against three of the petitioners (I-H’, Microsoft, and Dell) prior to our

deadline to issue a final decision. Petitioner’s argument to the contrary—

including the possibility of settlement—are based on speculation, which we

do not consider. Because the trials in the WD Texas Actions are scheduled

to begin approximately two months before the statutory deadline, this factor

would normally weigh somewhat in favor of discretionary denial in this

case. See Fintz’v II, Paper 15 at 12—13.

But we recognize that trials are not scheduled in the ND Cal. Action

against Motorola and Lenovo. Contrary to Patent Owner’s arguments, this is

relevant to our analysis. Although Patent Owner argues that “all Petitioners

here are identical or closely related to defendants in district court cases,”

(Prelim. Resp. 11), Patent Owner has not argued—let alone shown—that

Motorola and Lenovo are related to any of the defendants in the WD Texas

Actions. “If a petitioner is unrelated to a defendant in an earlier court

proceeding, the Board has weighed this fact against exercising discretion to

deny institution under NHK.” Fintiv I, Paper 11 at 13—14. Because no trial

is scheduled in the ND Cal. Action, this weighs against exercising our

discretion to deny institution. See Google LLC v. Uniloc 201 7 LLC,

IPR2020—00441, Paper 13 at 35 (PTAB July 17, 2020) (Institution Decision)

(“The fact that no trial date has been set weighs significantly against

exercising our discretion to deny institution of the proceeding”).

Considering both the WD Texas Actions and the ND Cal. Action,

Factors 2 and 5, when considered collectively, are neutral in this case.
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c) Factor 3 .' Investment in the Parallel Proceeding by the Court
and Parties

Patent Owner argues that Markman hearings have been conducted in

both the ND Cal. and WD Texas Actions and that Markman orders are

expected shortly. PO Prelim. Sur-reply 2—3. Patent Owner further argues

that fact discovery is “well underway” and that the proper date for assessing

this factor is the date of the institution decision, at which time “the WDTex

cases will be in similar procedural posture as the Apple v. Fintiv case, where

the Board found that Factor 3 ‘weighs somewhat in favor of discretionary

denial?” Id. at 3—4 (quoting Fintiv II, Paper 15 at 1416).

Petitioner argues that “it is not clear when either forum will issue a

detailed Markman order of the type discussed in [Fintiv 11].” Pet. Prelim.

Reply 3. Patent Owner further argues that “[a]part from preliminary

contentions and minimal discovery, not a single deposition has been

scheduled in any of these cases.” Id. Patent Owner further argues that the

ND Cal. Action does not have a schedule beyond the date of the Markman

hearing. Id.

Based on the current record, the district court proceedings are not as

advanced as those in Fintiv. Although the district courts have conducted

Makman hearings and issued Markman orders, neither of the district courts

construed any of the claim terms of the ’574 patent. See Neodron Ltd. v.

Dell Techs, Inc, Case No. 1:19-cv-00819-ADA, Dkt. 100 (W.D. Tex. July

28, 2020) (Claim Construction Order); Neodron, Ltd. v. Lenovo Grp., Ltd,

Case No. l9-cv-05644-SI, Dkt. 97 (N.D. Cal. July 14, 2020) (Order re Claim

16 Patent Owner identifies page 4 in its brief. We have corrected the

typographical error.
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Construction and Motion to Strike). Additionally, fact discovery is in its

infancy in the WD Texas Actions—with minimal discovery and no

depositions—and has not yet begun in the ND Cal. Action. See Pet. Prelim.

Reply 3. Moreover, Patent Owner has not shown that any of the discovery

in the district court proceedings has any relationship to the issues that will be

decided here if we institute trial. See Kavo Dental Tech, LLC v. Osseso

Imaging LLC, IPR2020-00671, Paper 10 at 22—23 (PTAB July 1, 2020)

(Institution Decision) (considering whether the investment by the district

court related to the issues before the Board). Thus, while some work has

been completed by the parties and the courts, much remains to be done

before the district court proceedings are completed.

Additionally, as part of our holistic analysis, we also consider the

speed in which Petitioner acted. See Apple Inc. v. Seven Networks, LLC,

IPR2020—00156, Paper 10 at 1 1—12 (PTAB June 15, 2020) (Institution

Decision). Based on the evidence submitted by the parties, Petitioner acted

diligently in filing the Petition on February 14, 2020, more than five months

in advance of the statutory bar date under 35 U.S.C. § 315(b), approximately

two months after Patent Owner served its preliminary infringement

contentions in the WD Texas Actions, and two weeks prior to Petitioner

serving preliminary invalidity contentions. See Prelim. Resp. 1—2. Because

Petitioner acted diligently and without much delay, this mitigates against the

investment of the parties in the WD Texas and ND Cal. Actions. See Seven

Networks, Paper 10 at 11—12. As Fintiv I states, “[i]f the evidence shows

that the petitioner filed the petition expeditiously, such as promptly after

becoming aware of the claims being asserted, this fact has weighed against

exercising the authority to deny institution under NHK.” Fintiv 1, Paper 11 at

11.
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Accordingly, this factor this factor weighs somewhat against denying

institution under 35 U.S.C. § 314(a)..

d) Factor 4.' Overlap Between Issues Raised in the Petition and

in the Parallel Proceeding

Petitioner argues that in order to “eliminate any potential

inefficiencies or overlap,” Petitioner “stipulated to Patent Owner (‘PO’) that,

if the IPR is instituted, they will not pursue the same grounds in either

district court litigation.” Pet. Prelim. Reply 3 (citing Ex. 1028, 1).

Petitioner also argues that it is seeking inter partes review of two

additional claims that are not asserted in the district court proceedings and

the term “cover sheet” is not an issue in the district court proceedings. Pet.

Prelim. Reply 4. According to Petitioner, the Board’s opinion may be of

particular value. Id.

Patent Owner argues the stipulation is not sufficient. PO Prelim. Sur-

reply 4—5. Specifically, Patent Owner argues that although the stipulation

covers the specific combinations asserted in the Petition, it does not prevent

Petitioner from using either Hsu (the primary reference) or any of the

secondary references in a different combination. Patent Owner argues,

because of the limits on the stipulation, “there [is] likely to be substantial

overlapping issues, creating the risk of inconsistent results.” Id. at 4.

Instead, Patent Owner argues, Petitioner should have stipulated not to raise

any grounds under section 102 or 103 on the basis of prior art patents or

printed publications. Id. at 5.

Petitioner’s stipulation in the instant case is similar to the one the

petitioner made in Sand Revolution 11, LLC, Continental Intermodal Grp. —

Trucking LLC, IPR2019-01393, Paper 24 at 11—12 (PTAB June 16, 2020)
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(informative) (Rehearing Decision). We agree with the reasoning in Sand

Revolution 11 and determine that the stipulation “mitigates to some degree

the concerns of duplicative efforts between the district court and the Board,

as well as concerns of potentially conflicting decisions.” Id. at 12. We

further agree with the reasoning in Sand Revolution II that a broader

stipulation “might have tipped this factor more conclusively in its favor.”

Id. at 12 n.5.

We give no weight to the unasserted claims that are challenged in this

Petition. Petitioner has not argued that it would be prejudiced if the

invalidity challenges against those claims are not addressed. See PayPal,

Inc. v. IOENGINE, LLC, IPR2019-00886, Paper 21 at 12, 18—19(PTAB

Oct. 3, 2019) (Institution Decision) (denying institution of petition that

challenges overlapping claims challenged in another petition when petitioner

has not identified any prejudice associated with not instituting trial on the

non-overlapping claims). Under the facts of this case, in the absence of

prejudice, the challenge to the unasserted claims in the Petition does not

affect how we exercise our discretion.

Accordingly, we find that this factor weighs somewhat against

denying institution under 35 U.S.C. § 314(a).

e) Factor 6: Other Circumstances that Impact the Board’s

Exercise ofDiscretion, Including the Merits

Patent Owner argues that because “Pctitioners’ arguments on the

merits suffer from several weaknesses,” this factor weighs against instituting

trial. Prelim. Resp. 12—21; Prelim. Sur-reply 6—7.

We do not agree. As discussed above, Petitioner has met its burden of

demonstrating a reasonable likelihood that it would prevail in showing that

challenged claims of the ’574 patent are unpatentable. At this preliminary
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stage of the proceeding and on the record before us, Petitioner’s case appears

strong on the challenged claims. See Fintiv 1, Paper 11 at 14—15 (“[I]f the

merits of a ground raised in the petition seem particularly strong on the

preliminary record, this fact has favored institution”); Sand Revolution 11,

Paper 24 at 13 (holding that when the Petition sets forth a strong case, “this

factor weighs in favor of not exercising discretion to deny institution under

35 U.S.C. § 314(a).”). Although we recognize the record can change during

trial, Petitioner has made a sufficiently persuasive showing, on the record

presently before us, that the prior art references cited in the Petition teach or

suggest all limitations of most challenged claims.

In light of the strong showing on the merits,this factor weighs strongly

against denying institution under 35 U.S.C. § 314(a).

fl Balancing the Fintiv Factors

We have considered the circumstances and facts before us in view of

the Fintiv factors. Because our analysis is fact driven, no single factor is

determinative of whether we exercise our discretion to deny institution under

§ 314(a). For the reasons discussed above, the Fintiv factors weigh against

invoking our discretion to deny institution. Considering the Fintiv factors as

part of a holistic analysis, we are not persuaded that the interests of the

efficiency and integrity of the system would be best served by invoking our

authority under 35 U.S.C. § 314(a) to deny institution of a potentially

meritorious Petition.

CONCLUSION

Our review of the Petition under 35 U.S.C. § 314 is to determine

whether the totality of the information presented at this stage shows that

there is a reasonable likelihood that Petitioner would prevail with respect to

at least one of the claims challenged in the Petition. For the reasons
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expressed above, we determine that Petitioner has established the requisite

reasonable likelihood of prevailing as to at least claims 1—4, 6—11, and 13—

15 of the ’574 patent.

Our factual findings, conclusions of law, and determinations at this

stage of the proceeding are preliminary, and based on the evidentiary record

developed thus far. This is not a final decision as to the patentability of

claims for which inter partes review is instituted. Our final decision will be

based on the record as fully developed during trial.

ORDER

In consideration of the foregoing, it is hereby:

ORDERED that, an inter partes review of all challenged claims of the

’574 patent is instituted with respect to all grounds set forth in the Petition

(see Section I.F, supra); and

FURTHER ORDERED that pursuant to 35 U.S.C. § 314(a), inter

partes review of the ’574 patent is hereby instituted commencing on the

entry date of this Decision, and pursuant to 35 U.S.C. § 314(c) and 37

C.F.R. § 42.4, notice is hereby given of the institution of a trial.
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Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. §29O andlor 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the us. District Court Western District of Texas - Austin Division on the following

[I Trademarks or M Patents. ( D the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U‘S. DISTRICT COURT
1 :19-CV—8'74-ADA 09f09/2019 Western District ofTexas-Austin Division

PLAINTIFF DEFENDANT

NEODRON LTD., MICROSOFT CORPORATION.

_ In the above—entitled case, the following patent(s)." trademark“) have been included:
DATE INCLUDED INCLUDED BY

1:] Amendment I] Answer I] Cross Bill D Other Pleading
PATENT 0R DATE OF PATENT ,

TRADEMARK NO. 0R TRADEMARK HOLDER 0F PATENT OR TRADEMARK

 

    
 

 
 

   
  

  

  

  
__—
__—
__—

__—
 

In the above—entitled case, the following decision has been rendered orjudgement issued:
DECISION/JUDGEMENT

CLERK

Jeannette J. Clack 
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TO“ Mail Stop 8 . REPORT ON THE
' Director of the US. Patent and Trademark Office FILING 0R DETERMINATION OF AN

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

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 US. District Court Western District of Texas on the following

[I Trademarks or MPatents. ( I] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:19-cv-399 5123:2019 Western District of Texas _

PLAINTIFF ' ' DEFENDANT

NEODRON LTD., MICROSOFT CORPORATION.

minim

5 16,088,960 1D.’2f201 8 Neodron Ltd

 

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

DATE INCLUDED

  
  

 

El Amendment I] Answer I:I Cross Bill I] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER 0F PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered orjudgement issued:
DECISION/JUDGEMENT

  

 
 

     
CLERK

Jemnne‘i‘ifi' J C

(BY) DEPUTY CLERK DATE

iaclvl Light"; ' 1i|it‘i

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

—— —
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Case No: 6:19cv398 Filed: 03129119
Doc. #23

A0 I20 Rcv,08l10

TO' Mail Stop 8 5 REPORT ON THE
‘ Director of the U.S. Patent and Trademark Office - FILING OR DETERMINATION OF AN

P.0. 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

[I Trademarks or MPatents. ( [:I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:19-cv-00398-ADA 812912019 ‘ Western District of Texas

PLAINTIFF DEFENDANT

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

 

     

 

 
 

 

 

  

 oars. OF THEM
 

 
  
  

_ - ., PATENT 0R .
TRADEMARK N0. OR TRADEMARK HOLDER OF PATENT 0R TRADEMARK

1124/2012 Neodron Ltd. .

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

3 8,502,547 816112013 Neodron Ltd. '

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

DATE INCLUDED INCLUDED BY _

BI Amendment E] Answer E] Cross Bill [I Othcr Pleading
PATENT 0R DATE OF PATENT ,

TRADEMARK N0. OR TRADEMARK HOLDER 0F PATENT 0R TRADEMARK

1 8,946,574 213l2015 Neodron Ltd.

2 9,036,770 - 712112015 Neodron Ltd. ‘

3 10,088,960 10/212018 Neodron Ltd.

4 7,821,502

 

 

   
 

 

 
 

  
  
  

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

DECISION/JUDGEMENT

 
  
  

 
 (BY) DEPUTY CLERKCLERK

‘ILW'HCJ CIQCL 1712i «9th

Cop}.r 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination ofaction, mail this copy to Director
Copy 2—Upon filing document adding patcnt(s), mail this copy to Director Copy 4—Cnse file copy

'r. .

—— - _
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Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING 0R DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 ' TRADEMARK 
In Compliance with 35 U.S.C. § 290 andlor 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
[I Trademarks or I] Patents. ( [I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
1 :1 Q-cv-00819-ADA 812812019 ' Western District of Texas

PLAINTIFF ' DEFENDANT

NEODRON LTD., DELL TECHNOLOGIES' INC.

 
In the abOVHntl’thd case, the following patent(s)l trademark(s) have been included:

DATE INCLUDED INCLUDED BY

Ij Amendment I] Answer I] Cross Bill [I Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK N0. 0R TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,946,574 2/312015 Neodron Ltd.

2 10,088,960 1012/2018 Neodron Ltd.

1012612010 Neodron Ltd. , 
In the above—entitled case, the following decision has been rendered orjudgement issued:

DECISION/JUDGEMENT

 
Copy l—Upon initiation ofaction, mail this copy to Director Copy 3—Upon termination ofaction, mail this copy to Director
Copy 2—Upon filing document adding potent(s). mail this copy to Director Copy 4—Case file copy
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Case No: 6:190v397 Filed: 08/27/19
Doc. #27

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

[I Trademarks or I] Patents. ( I] the patent action involves 35 U.S.C. § 292.):

D OCKET NO. DATE FILED U.S. DISTRICT COURT
6:19-cv-003 97-ADA 8/27/2019 Western District of Texas

PLAINTIFF DEFENDANT

NEODRON LTD., HP INC.,

 

  
 

  

  

  
  

  

  
 
 
 

  

 

PATENT UR - . - DAT-F. 0F PATENT ' _
TRADEMARK NO. 0R TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,102,286 1124/2012 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:

DATE INCLUDED INCLUDED BY

   
  

 
 

 
 

[21 Amendment III Answer 1] Cross Bill I] Other Pleading
PATENT 0R DATE OF PATENT

TRADEMARK

l 8,946,574 _ - 2/3/2015 Neodron Ltd.

2 9,086,770 ' 7/21/2015 Neodron Ltd. _ '

, ‘ 10/2/2018 Neodron Ltd. '

'1 0/26/2010 Neodron Ltd.

  
 

  
3 10.088.960

4 7,821,502
 

 

 

In the above—entitled case, the following decision has been rendered orjudgement issued:
DECISION/JUDGEMENT

 
Copy l—Upon initiation of action, mail this copy to Director Copy 3—Upon termination ofaction, mail this copy to Director
Copy 2—Upon tiling document adding patcnt(s). mail this copy to Director Copy 4-—Casc file copy

PANASONIC EX1003, page 060

IPR2021-01115



PANASONIC EX1003, page 061
     IPR2021-01115

UNI 1 ED S 1 A 1133 PAth 1 AND TRADEMARK 0%th
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COlVlMlSS lONER FOR PA' EN'l'S

PO. Box 1450
Alexandn'a, Virginia 22313-1450
www usplt) gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONE {MATION NO.

l3/3 l2,405 02/03/20 I 5 8946574 080900. I 37] 6025

 
    

12323 7590 01/14/2015

Baker Botts L.L.P.

2001 Ross Avenue, 6th Floor
Dallas, TX 75201

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

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

Office of Patent Legal Administration at (571)—272—7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)—272—4200.

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

David Brent Guard, Hampshire, UNITED KINGDOM;
Esat Yilmaz, Santa C1112, CA;

Tsung-Ching Wu, Saratoga, CA;

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

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

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

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

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

1R103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Ea; (571)-273-2885
W

INSTRUCTIONS: This form should be. used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address as
in tested unlpss cogrfecteld below or directed otherwtse in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " E ADDRESS" formain enance ee no 1 10a ions.

gag/r? certificatle Tit mailing can only bebeused f? domestic mailings of theee s ransmitta . is certi icate cannot used or any other accompanying

CURRENT CORRESPONDENCE ADDRESé (Note: Use Block 1 forany change of addreSS) papers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmissmn.

Certificate of Mailing or Transmission1:823 7590 Il/21/20l4 - ~ - - . I . .I hereb certif that ttus Fee 5 Transmittal is hem de osited With the United

Baker B0118 L.L.P. Sttjaites distal firvifi: wig] suilicienltgpostage for firgl clgss mail in an envelope, ) _ V . a resse to t e iii ‘to ISSU FEE address above, or bein facsimile200] R055 AVWUCI 6th “001 transmitted to the USPTO ( 71) 273—2885. on the date indicated belgw.
Dallas, TX 75201

(Signature) 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/312,405 12/06/201 1 David Brent Guard 080900137 1 6025
TITLE OF INVENTION: TWO-l iAYER SENSOR STACK

APPLN, TYPE ENTI’I‘Y STATUS ISSUE FEE DUE PUBLICATION Fm:- DUE

$960 $0iionprovisional UN DISCOUNTED

TOTAL FEE(S) DUE DATE DUE

$960 02/23/2015     
PREV. PAID ISSUE FEE

$0

mm mm mm
SAEED, AHMED M 2833 ZOO—181000

     
 

 

 
    

2. For printing on the patent front page. list
(1) The names of up to 3 registered patent attorneys
or agents 0R, alternatively,
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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

Cl Chan e of Correspondence address (or Change of CorrespondenceAddress orm PTO/SB/ 122) attached.

Cl "Fee Address" indication (or "Fee Address" Indication form
P’I‘O/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNED) NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi nee is identified below, no assignee data will appear on die patent. If an assignee is identified below, the document has been filed f0i
rccordation as set forth in 37 CF 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

1 Baker Botts LLP
 

Atmel Corporation San Jose, CA

Please check the appropriate assigncc category or categories (will not be printed on the patent) : D Individual l2 Corporation or other private group entity U Government

421. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee D A check is enclosed.
D Publication Fee (No small entity discount permitted) D Payment by credit card, Form PTO-2038 is attached.
3 Advance Order - it of Copies KlThe director is hereby authorized to charge the required fee(s), any deficiency, or credits any
 

overpayment, to Deposit Account Number 9 '3 Q 3 g 4 (enclose an extra copy of this form).

51 Change in Entity Status (from status indicated above)
3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SBIISA and 15B), issuefee payment in the micro entity amount will not be accepted at the risk of application abandonment.

D Applicant asserting small entity status. Sec 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 of loss of entitlement to small or micro
entity status, as applicable.

 
  

  

 

3 Applicant changing to regular undiscoytedfl status// /

W
d P Terrell

 

 

 

 

 4/33. See 37 CFR 1.4 for si nature re-uirements and certifications.

' 7/2//r M
5 , 279Registration No.

NOTE: This form must be si_ned in a'

  
 

Authorized Signature

Typed or printed name C/Cga
 

Page 2 of 3

P'I‘OL-BS Part B (1013) Approved for use through 10/31/2013. OMB 0651-0033 US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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ATTORNEY DOCKET NO. PATENT APPLICATION

080900.137] 13/312,405
1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: David Brent Guard, et al.

Serial No.: 13/312,405

Filed: December 6, 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

Dear Sir:

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

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

37 CPR. § 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.

Respectfully sub ' ed,
BAKER BO

Attorney 0

 
 

 
 

 /

géa D. Terrell /egistratidn No. 52,2 9

 Date: [01 lg/OLICUSTOME N .12323

Active 17526125.]
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Electronic Patent Application Fee Transmittal

Application Number: 13312405

Title of Invention: TWO—LAYER SENSOR STACK

First Named Inventor/Applicant Name: David Brent Guard 

Filer: Vernon E. Evans/maryjohnson

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

USD($)

Basu: Filing:

Description Fee Code Quantity

Miscellaneous Filing:

Patent-AppeaIs-and-lnterference:

Post-AIIowance—and-Post—lssuance:

Utllity Appl Issue Fee 1501-nn
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Description  Fee Code  
Sub-Total in

Quantity USD($) Amount | 
Extension-of—Time:

Miscellaneous:
 

Total in USD ($) 
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Electronic Acknowledgement Receipt 

EFS ID: 21007945

Application Number: 13312405

Confirmation Number:
 

Title of Invention: “NO-LAYER SENSOR STACK

 

First Named Inventor/Applicant Name: David Brent Guard

Customer Number: 12323

Filer Authorized By: Vernon E. Evans 

Attorney Docket Number: 0809001371

Receipt Date: 18-DEC-2014

Time Stamp: 16:34:53 

Application Type: Utility under 35 USC111(a)

 
Payment information:

Submitted with Payment yes 

Payment Type Deposit Account

Payment was successfully received in RAM $960

RAM confirmation Number 4042

 

 Deposit Account 020384

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as 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 processing fees)
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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 . . . File Size(Bytes)/
Number Document Description Flle Name Message Digest Part l.zip (if appl.) 

98915

Issue Fee Payment (PTO-85 B) 0809001371issuefee.PDF 3070(f9d1‘991d8fd640rd7r§37dQQ3h73777
9H6   

Warnings:

Information: 

, p 43999Post Allowance Communication -
. 0809001371comments.PDF

Incoming 77717Sfi?(3749fd70d538997d973881ffifd'l
3ad1   

Warnings:

Information: 

30814

Fee Worksheet (SB06) fee-info.pdf lPRaSfiffiP?hwfiafi7d83hr79589781 d64P
deSd   

Warnings:

Information: 

Total Files Size (in bytes) 173728

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

Ifa 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/D0/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/R0/1 05) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE 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 Reminder for

Application Serial No: 13/312,405

Attorney Docket No: 0809001371
Customer Number: 12323

Date of Electronic Notification: 11/21/2014

 
This is a courtesy reminder that new correspondence is available for this

application. If you have not done so already, please review the

correspondence. The official date of notification of the outgoing

correspondence will be indicated on the form PTOL-90 accompanying the

correspondence.

An email notification regarding the correspondence was sent to the following

email address(es) associated with your customer number:

ptomail1@bakerbotts.com

ptomail2@bakerbotts.com

To view your correspondence online or update your email addresses, please

visit us anytime at https://sporta|.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.

PANASONIC EX1003, page 068

IPR2021-01115



PANASONIC EX1003, page 069
     IPR2021-01115

UNITED STATES PATENT AND TRADEMARK OEE1CE
UNITED STATES DEPARTMENT OF COIVLVIERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATEN'l'S

PO. Box 1450
Alexandria. Virginia 22313-1450
www “spin gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

EXANIINEI
12323 7590 11/21/2014

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

2001 Ross Avenue. 6th Floor
UBUBUURMMUU BBBNMBER

2833

 
 
   

DATE MAILED: 11/21/2014

APPLICATION NO. l‘lLLNG DATE FIRST NAB/1E1) INVENTOR ATTORNEY DOCKE 1' NO. CONFIRMATION NO.
 

13/312,405 12/06/2011 David Brent Guard 0809001371 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

nonprovi sional UNDISCOLNTED $960 $960 02/23/201S

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
TIIIS APPLICATION IS SUBJECT TO VVITIIDRAVVAL FROM ISSUE AT TIIE INITIATIVE OF TIIE 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 TIIE PREVIOUSLY PAID ISSUE FEE TOWARD TIIE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I Review the ENTITY STATUS shown above. 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.

1f the ENTITY STATUS is changed from that shown above, 011 PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

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

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

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

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

Page 1 of 3
PTOL—SS (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

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

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

INSTRUCTIONS. This form should be used for transmitting the ISSUE F1E and PUBLICATION FEE (if required) Blocks 1 through5 should be completed where

iIp(propriate. All further correspondence including the Patent advance orders and notification of maintenance fees will be mailed to the current correspondence address asicated unless corrected below or directed otherwise in Block 1 by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

 

 

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

CURRENT CORRESPONDENCE ADDRESS (Nola: Use Block 1f01 any Change of 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) Transmittalis being deposited with the United

Baker BOItS LWLP Séaites Ptijstal Suervice with sufficient postageggr first l(glass maiIbin an Ien'veIorie, a resse to e Mai Stop ISSUE FEE a ress a ove or elng acsinn e

2D0(])]1 R$§éigglllei 6th Floor transmitted to the USPTO (571) 273-2885. on the date indicated below.a as, 3

(Signature) 
APPIICATION NO. FIIINC: DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
 

13/312405 12/06/2011 David Brent Guard 080900.1371
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

nonprovisional IINI)IS(OI \l FI) $960 $960 02/23/ZOIS

EXAMINER ART UNIT CLASSASUBCLASS

SAEED, AHMED M 2833 200- 181000

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

3 Change of cor1espondence address (or Change of CorrespondenceAddress orrn PTO/SB/122) attached

3 "Fee Address" indication (orFee Address" Indication form
’TO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNj 3 NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

7I.F.ASF. 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.] l. Completion of this form is NOT a substitute for filing an assignment.
(A) NAVIJ OI" ASSIGNEE (l3) RESIDENCE: (CITY and STATE OR COUNTRY)

2. For printing on the patent front page. list

(1) The narnes of up to 3 registered patent attorneys 1
or agents OR, alternatively.

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 1
listed no name will be printed. ‘ 

 
  

 

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

4a. The following fec(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee D A check is enclosed.

3 Publication Fee (No small entity discount permitted) D Payment by credit card. Form PTO-2038 is attached.
3 Advance Order - # of Copies D Thc dircctor is hereby authorized to charge the required fec(s). any deficiency, or crcdits any \overpayment. to Depos1t Account Number (enclosc an extra copy of this form).

5. Change in Entity Status (from status indicated above)  
3 Applicant certifying micro entity status. See 37 CFR 129 N_OT1: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B) issue

f—eepayment in the micro entity amount will not be accepted at the risk of application abandonment.
3 Applicant asserting small entity status. See 37 CFR 1.27 N_OT1:If the application was previously under micro entity status checking this box will be taken

tob—ea notification of loss of entitlement to micro entity status.

3 Applicant changing to regular undiseounted fee status. N_OT1:CI‘1ecking this box will be taken to be a notification of loss of entitlement to small or micro
entity status as applicable.

NOTE: This form must be si ncd in accordancc with 37 CFR 131 and 1.33. Sce 37 CFR 1.4 for si nature rc uiremcnts and certifications. 

  

  
Authori7ed Signature Date

Typed or printed name Registration No.

Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OEE1CE
UNITED STATES DEPARTMENT OF COIVLVIERCE
United States Patent and Trademark Office
Address: COMMISS ONER FOR l’A’l'EN'l'S

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

APPLICATION NO. F ENG DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
  

  

 13/312,405 2/06/2011 David Brent Guard 0809001371 6025

12323 7590 11/21/2014

Baker Botts L.L.P. SAEED. AHMED M 
2001 Ross Avenue. 6th Floor
RUNNER/52m EBBNMBER

2833

 
   

DATE MAILED: 11/21/2014

Determination of Patent Term Adjustment under 35 [ISO 154 (b)

(Applications filed on or after May 29, 2000)

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

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

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

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

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

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

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

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

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

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

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at l—(888)—786—0101 0r (571)—272—4200.

Page 3 of 3
PTOL—SS (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, PO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box

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

Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (l) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal pulpose 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/0r examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

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

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

. 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(0)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 USC. 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 appliwtion, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a Violation or potential Violation of law or regulation.

DJ

'JI
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Application No. Applicant(s)
13/312,405 GUARD ET AL.

. . . ' ' AIA (First Inventor to

Notlce of Allowability Em‘l‘z'gesrAEED 2523"“ File) status
No

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

1. E This communication is responsive to FICE filed 9/5/14.

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

2. I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. E The allowed claim(s) is/are 1 4-10 and 13-19. As a result of the allowed claim(s). you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information.
please see htt :h‘wwwus itocov/oatentsfinit eventsr’ h/index.'so or send an inquiry to PPeredbackfibus tooov .

 

    

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

Certified copies:

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

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

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

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

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

I] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of
Paper No./Mai| Date _.

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

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

 

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

2. Information Disclosure Statements (PTO/SB/O8), 6. IX Examiner's Statement of Reasons for Allowance
Paper No./Mai| Date

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

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

US. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mai| Date 20141113
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Application/Control Number: 13/312,405 Page 2

Art Unit: 2833

The present application is being examined under the pre-AIA first to invent

provisions.

Continued Examination Under 37 CFR 1. 114

A request for continued examination under 37 CFR 1.114, including the fee set

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

application is eligible for continued examination under 37 CFR 1.114, and the fee set

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action

has been withdrawn pursuant to 37 CFR 1.114. Applicant‘s submission filed on

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 prior art fails to teach or show, alone or in

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 such that at least a

portion of the second cover sheet is positioned between the second surface of the

substrate and the display.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to AHMED SAEED whose telephone number is (571 )270-

7976. The examiner can normally be reached on M-F (8:30-5:30pm).
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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 number for the organization where this application or proceeding

is assigned is 571-273-8300.

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

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

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

/AHMED SAEED/

Examiner, Art Unit 2833

Arenas [uebke/

Renee Luebke

Supervisory Patent Examiner
AU 2833
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'Receiptdate: 09/05/2014 ' L $312405 GAU 2- : 833

PTO/sa/oaa (07-09)
6 through 07/31/2012 OMB 0551-0031
US DEPARTMENT OF COMMERCElid OMB control numberi

Approved for us
Doc code IDS
Doc description: Information Disclosure Statement (lDS) Filed 0.8. Paiem and Trademark Office.ction of information unless it contains a va

Under the Paperwork Reduction Act of 1995, no persons are required to respond to 5 cells 
 
 

 

  
 
 
 
 

 
Application Number 13312405

Filing Date 2011—12—06

'NFORMATION DISCLOSURE First Named inventor ‘ David B. GuardSTATEMENT BY APPLICANT Art Unit 2833-» - ~l
( Not for submission under 37 CFR 1.99) ,. lExaminer Name i Ahmed M Saeed

rAttorney Docket Number i0809001371
 
 

 
 

 

U.S.PATENTS '
we 1 r l

. . . . Pages,Columns.Lines.where
E’F‘?‘mj“e' Cite Patent Number Kind Issue Date Name Of Patentee or Applicant Relevant Passages or RelevantInitial No Code1 of Cited Document .Figures Appear

1 7864503 2011—01-14 Yu-Huel Chang

Y“ 

2 8217902 2012-07-10 Ching—Yang Chang

3 8355006 2013~01—15 PARK ET AL.

2013-06-04 lshizaki et al.4 8456444

L 4 » 4
2014—08—05 Guard et al.

l

2014—05-1 3 Scott A. Myers

5 8797285

6 8723824

     
 l 4 DJ

cl additional U.S. Patent citation information please clicIf you wish to ad
U.S.PATENT APPLICATION PUBLICATIONS

. . . . . . Pages,Columns,Lines whereExaminer Cite Publication Number Kind Publication Name of Patentee or Applicant Relevant Passages or RelevantCode1 Date of Cited Document 4Figures Appear

kthe Add button]. 4
.l__

 
lnitial* No
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Receipt date:

(Not for submission under 37 CFR 1.99)

09/05/2014

Application Number 7

13312405 - GAU: 2833

1 13312405
 

Filing Date
2011—12-06
 

INFORMATION DISCLOSURE m, Named ,nvemo,

STATEMENT BY APPLICANT M um, ~
1 David B. Guard

2833
 

Examiner Name  Ahmed M. Saeed
   
Attorney Docket Number 0809001371
 

  

1 20080309635 2008—12—18 Mitsumi Matsuo

 

_|

lnitial* No

If you wish to add additional U.S. Published Application citation information please click the Add button. K
FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Document Country Kind Publication Applicant of cited
Number3 Codefli Code4 Date

Name of Patentee or

Document

Pages,Columns,Lines

where Relevant T5
Passages or Relevant
Figures Appear

 t  
 

 

 

 

 
 

 

 

 

 

 

  
EFS Web 2.1.16

 

1 C!

If you wish to add additional Foreign Patent Document citation 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
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Brent David Guard

Serial No.1 13/312,405

Filing Date: December 1 1, 2011

Art Unit: 2833

Confirmation NO.: 6025

Examiner: Ahmed M Saeed

Title: Two-Layer Sensor Stack

Commissioner for Patents

P.O. BOX 1450

Alexandria, VA 22313-1450

Res onse 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

PANASONIC EX1003, page 107

IPR2021-01115



PANASONIC EX1003, page 108
     IPR2021-01115

ATTORNEY DOCKET NO.: PATENT APPLICATION

080900.1371 USSN 13/312,405

(10045QRG/COA)
2 of 10

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 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 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, or tin.

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) 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 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;

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

second cover sheet such that at least a portion 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 that is

configured when executed to control the touch sensor.

1 l— 12. (Canceled)

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

silver, gold, aluminum, or tin.

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

um.

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.
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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:

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 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 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

PANASONIC EX1003, page 110

IPR2021-01115



PANASONIC EX1003, page 111
     IPR2021-01115

ATTORNEY DOCKET NO.: PATENT APPLICATION

080900.1371 USSN 13/312,405

(10045 Q RG/COA)
5 of 10

Remarks

This Application has been reviewed carefully 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.

Reguest for Interview

1f 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 US. Patent Application Publication No.

2008/0158183 (“Holellz'ng“) in View of U.S. Patent No. 6,924,789 (“Hick”). Applicant

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

At a minimum, the cited portions of the proposed Hotelling—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 cover sheet such that at least a portion of the second cover sheet is)7

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

Active 15567827

PANASONIC EX1003, page 111

IPR2021-01115



PANASONIC EX1003, page 112
     IPR2021-01115

ATTORNEY DOCKET NO.: PATENT APPUCA’I‘ION

080900.137] USSN 13/312,405

(1 OO45QRG/COA)
6 of 10

layer 27 (Rick fig 3, col. 2, lines 38—50).” Id. 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

“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 Hotellz'ng.

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:

 
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 not illustrate display 4, and certainly does not illustrate 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 ofa 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,

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 “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 ()CA and a second cover 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 .

Furthermore, Applicant also respectfully submits that the proposed Hol‘elling-Bick

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

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

second surface of the substrate by a second ()CA 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 cover 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 Bid: could be equated to the claimed second cover sheet and further

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

somewhere in the device of Hotellz'ng (neither of which Applicant concedes), that proposed

combination still would not disclose, teach, or suggest at least the above—identified features

of Claim 1.

Therefore, the proposed Hol‘elling—Bick combination does 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 Hotcllz'ng—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 burdenng 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. For at least certain analogous

reasons, Applicant respectfully requests reconsideration and allowance of independent

Claims 10 and 19 and their dependent claims.

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

The Office Action rejects Claims 5—8 and 14-17 under 35 11.S.C. § 103(a) as being

unpatentable over Hotellz'ng and Bick and further in View of US. 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 Hotellz'ng-Bick combination. The cited portions of Frey do

not appear to make up 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 Hotelling—

Bide—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.

Reguest for Evidentiagy Support

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

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

Examiner is 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 CPR. § 1.104(d)(2).

N0 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 in the Office Action, Applicant does not acquiesce to the additional statements.
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2911;111:192

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

allowance, For at least the foregoing reasons, Applicant respectfully requests full allowance

of all pending claims.

If the Examiner believes a telephone conference would advance prOSccution 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 due, 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,

 
  

/ xChad .Terrell /
(4/ Reg. No. 52,279

Date: September 5, 2014

Correspondence Address:

Customer No. 12323

Active 15567827
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ATTORNEY DOCKET PATENT APPLICATION

080900.1371 USSN 13/312,405

(1 0045QRG—COA)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: David B. Guard

Application No.: 13/312,405

Filing Date: December 6, 2011

Art Unit: 2833

Confirmation N0.: 6025

Examiner: Ahmed M. Saeed

Title: Two—Layer Sensor Sack

Commissioner of Patents
PO Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Supplemental Information Disclosure Statement ngSl

Applicant respectfully requests, pursuant to 37 CPR. §§1.56, 1.97, and 1.98, that the

documents listed on the attached PTO/813/08 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. § § l.97(g) and (h).

Active 16674104
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ATTORNEY DOCKET PATENT APPLICATION
080900.137] , USSN 13/312,405

(10045QRG—COA)

Copies of US. patents and US. patent application publications have not been

provided. To the extent applicable, references other than US. patents and US. patent

application publications are enclosed for the convenience of 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.

Respectfully submitted,

Date:

 
Corresp ndence Address:

Customer No. 12323

Active 16674104
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

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

PATENT APPLICATION FEE DETERMINATION RECORD
Substitute for Form PTO-875

Application or Docket Number Filing Date

13/312,405 12/06/2011 D To be Mailed

IZI LARGE |:| SMALL |:| MICRo
ENTITY:

APPLICATION AS FILED — PART I

(Column 1)

El BASIC FEE N WA(37CFR1 16(ai, b , or c ‘

(A

/A

El SEARCH FEE )A37CFR1 15k , (I or m)|

A

(Column 2)

(37 CFR 116(0), (p), or (q))
TOTAL CLAIMS
37CFR1.16(i minus 20=
INDEPENDENT CLAIMS
37 CFR1 16(h) minusS:

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).

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))

EIAPPLICATION SIZE FEE
(37 CFR1.16(s))

* If the difference in column 1 is less than zero, enter “0" in column 2.

APPLICATION AS AMENDED —

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

CLAIMS
REMAINING
AFTER
AMENDMENT

I] Application Size Fee (37 CFR1.16(s))

HIGHEST
NUMBER
PREVIOUSLY
PAID FOR

** 20

09/05/2014

Total (37 CFR MinusI 161i I
Independent
37CFR1.16 Ii' Minus

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I37 CFR1.16(I))

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

CLAIMS
REMAINING

AFTER
AMENDMENT

Total (37 CFR ,1 16(1))
independent

I:| Application Size Fee (37 CFR1.16(s))

HIGHEST
NUMBER

PREVIOUSLY
PAID FOR

P RESENT EXTRA

Minus

(37 CFR1 16(h)'] Minus

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1 16()))
AMENDMENT
* If the entry in column 1 is less than the entry in column 2, write “0" in column 3.
** lfthe “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20"".
"” If the “Highest Number Previously Paid For" IN THIS SPACE is less than 3. enter ‘3"

PART II

ADDITIONAL FEE ($)

LIE
/LAJUAN HICKSON/

The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and bythe USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 114. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark Office, US.
Department of Commerce, PO. Box 1450, Alexandria, VA 2231371450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 178007PT079199 and select option 2.
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”iiwwmiwriw H ”WWW if 7 Application Number: First Named Inventor:
PTO/SB/08 13/312,405 David Brent Guard

INFORMATION DISCLOSURE Art Unit'
Attorney Docket No: ' Filing Date:

STATEMENT BY APPLICANT 080900.137] 2833 December 6, 2011
7777777“ 7” 7, Confirmation # 6025

ISSUED U.S. PATENTS AND PUBLISHED U.S. APPLICATIONS

DOCUMENT PUBLICATION OR ISSUE

NUMBER , 7 ,7 DATE,7 FIRST NAMED INVENTOR
A 7 7 7 7 77

B 77777 7

C 77 77
D

E

F

G 77 7,, c7777

NON—PATENT LITERATURE (NPL)

DOCUMENT (Including Ailt’iie’fi’fiii’e"; 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 ,
1 Docket 0809001424). 02/06/2013: _, V ,
J Guard et a1., USSN 13/347,859, Applicant Summary of Interview with Examiner 03/10/2014

(Attorney’s Docket 080900.1424).

I R
ISSUED U.S. PATENTS AND PUBLISHED U.S. APPLICATIONS

W I "iriiDOCUMENVT WPU'BLICATION OR ISSUE , v , 7

NUMBER DATE BIRSI NAMED INVENTOR“
A

B

C

D7, ,,77 77 L 7 7 7

E 7,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,7

F 777 7 7 7
G

H

I

EXAMINER DATE CONSIDERED
 

  
EXAMINER: Initial il‘citaiion c01131dered, whether or not Citation is in confornmnce with MI’EI’ § 609. Draw line through citation if not in conformance and not
considered. Include copy ofthis form With next communication to the applicant.

(LS. PATENT AND TRADEMARK OFFICE 7

  
Page 1 of1Active 15269279
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Electronic Patent Application Fee Transmittal

Application Number: 13312405

Title of Invention: Two—Layer Sensor Stack

First Named Inventor/Applicant Name: David Brent Guard 

Filer: Stanton Aaron Lewis/Esmarie Garland

Attorney Docket Number: 0809001371

Filed as Large Entity

Utility under 35 USC 1 1 1 (a) Filing Fees

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-AppeaIs-and-lnterference:

Post-AIIowance—and-Post—lssuance:

Extension-of—Time:
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Sub-Total in

Description Fee Code Quantity USD($) Amount | 
Miscellaneous:

Submission- Information Disclosure Stmt   
 

Total in USD (5) 
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Electronic Acknowledgement Receipt 

EFS ID: 18528669

Application Number: 13312405

Confirmation Number:
 

Title of Invention: Two-Layer Sensor Stack

 

First Named Inventor/Applicant Name: David Brent Guard

Customer Number: 12323

Filer Authorized By: Stanton Aaron Lewis 

Attorney Docket Number: 0809001371

Receipt Date: 19-MAR-2014

Time Stamp: 18:25:11 

Application Type: Utility under 35 USC111(a)

 
Payment information:

Submitted with Payment yes 

Payment Type Deposit Account

Payment was successfully received in RAM $180

RAM confirmation Number 5083

 

 Deposit Account 020384

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as 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 processing fees)
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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 Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

134197
0809001371SupplDS19Mar14.

PDF 5c3756bc‘69f108b36255f2cca9d04df97607
(Sfa

Multipart Description/PDF files in .zip description 

Document Description

Transmittal Letter

Information Disclosure Statement (IDS) Form (5308)

 
The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. Ifthis PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing 

Information:

Other Reference-Patent/App/Search Atmel1424NotOprp31Jan14.
cl ocu me nts pdf e10c508f6803f53a9fc5a9313c5350350f267

86d

Warnings: 

Information:

262864
Other Reference-Patent/App/Search Atmel1424App|nit|ntervSumO6

documents Feb14.pdf n2cl499cf97n5117Cb9bclb8f1cdc222737b
QFafi

Warnings: 

Information:

Other Reference-Patent/App/Search Atmel1424AppSum|ntervEX1O
documents March14.pdf 43358c3233a54b5260cn5a5d007bc90031c

39S 14

Warnings: 

Information:

Fee Worksheet ($1306) fee—info.pdf 11S4f335dc3924cf39f23c7b7cc3c023bcf9
99h

Warnings: 

Information:

 
Total Files Size (in bytes) 506505 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

Ifa 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/D0/E0/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

Ifa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/R0l1 05) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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ATTORNEY DOCKET PATENT APPLICATION

080900.1371 USSN 13/312,405

(1 0045QRG-COA)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: David Brent Guard

Application No.: 13/312,405

Filed: December 6, 201 1

Art Unit: 283 3

Confirmation No.2 6025

Examiner: Ahmed M. Saeed

Title: I 'wo-Layer Sensor Sack

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313—1450

Dear Sir:

Supplemental Information Disclosure Statement ngS!

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 CPR. §§ 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.

Active 15269290
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ATTORNEY DOCKET PATENT APPLICATION

080900.137] USSN 13/3125405

(lOO45QRG—COA)

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 known to any individual designated in § 1.56(c) more than three months prior to

the filing ofthis IDS.

The Commissioner is authorized to charge the amount of $180.00 under 37 CPR. §

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 BOTTS L.L.P.

Attorneys for Applicant

Biice S. Dumais

Reg. No. 65,800
 Date; ‘blmé W

CORRESPONDENCE ADDRESS:

at Customer No. 12323

Active 15269290
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UNITED STATES PATENT AND TRADEMARK OEEICE
UNITED STATES DEPARTMENT OF CONIMERCE
United States Patent and Trademark Ofi'icc
Address: COMMISSIONER FOR PATENTS

P 0 Box 1450
Alexandria1 Virginia 22313- 1450www.uspto.gov

 

13/312,405 12/06/2011 David Brent Guard 0809001371 6025

m 7”” 03W” —
EXAMINER

BakerBousLitp. —
2001 Ross Avenue, 6th Floor SAEED- AHMED M
Dallas, TX 75201 ART UNIT PAPER NUMBER

NOTIFICATION DATE DELIVERY MODE

Ix)on LI.) 1,.)

03/06/2014 ELEC’l'RONlC

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 add1‘ess(es):

ptomaill @bakerbotls.com
ptomai12 @bakerbotts.com

PTOL—90A (Rev. 04/07)
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Application No. Applicant(s)
13/312,405 GUARD ET AL.

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

AHMED SAEED 2833 3N?“  
 

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE g MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

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

Status

1)IZ| Responsive to communication(s) filed on amendment filed 12/18/2013.

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

2a)IZ This action is FINAL. 2b)l:l This action is non—final.

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

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

4)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims*

5)ZI Claim(s) 14-10 and 13-19 is/are pending in the application.
 

 

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

6)I:I Claim(s)_ is/are allowed.

7)IZI Claim(s) 1 4-10 and 13-19is/are rejected.

8)|:| Claim(s)_ is/are objected to.

9)I:I Claim(s) are subject to restriction and/or election requirement.
 

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

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

or send an inquiry to PPl-lfeedbacknmisgto.dov.http:/iwrrvwsoto. ov/ atents/init events,/,ohi'iitdex.‘s   

Application Papers

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

mg The drawing(s) filed on 12/26/2011 is/are: a)IZ 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)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (f).

Certified copies:

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

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

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

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

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

** See the attached detailed Office action for a list of the certified copies not received.

 
 

Attachment(s)

1) D Notice of References Cited (PTO-892) 3) D |merview Summary (PTO-413)
_ _ , , Paper No(s)/Mai| Date.

2) IZI lnforrnation Disclosure Statement(s) (PTO/SB/OSa and/or PTO/SB/OSb) 4 l:l O h _Paper No(s)/Mai| Date . ) I er. —'
US. Patent and Trademark Ollice
PTOL-326 (Rev 11-13) Office Action Summary Part of Paper No./Mai| Date 20140224
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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 found in a prior Office action.

Claims 1, 4, 9, 10, 13, 18 and 19 are rejected under pre-AIA 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 between a first 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 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 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 teaches 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 ordinary skill in the art at the time the invention was made to 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 10, Hotelling teaches an apparatus comprising: a first cover

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

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

PANASONIC EX1003, page 130
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Application/Control Number: 13/312,405 Page 3

Art Unit: 2833

a touch sensor disposed on a first 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 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 (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 made to 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 between a first cover sheet 408 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 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 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
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Application/Control Number: 13/312,405 Page 4

Art Unit: 2833

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 ordinary skill in

the art at the time the invention was made to 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 dependent claims 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-AIA 35 U.S.C. 103(a) as being

unpatentable over Hotelling 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.

Response to Arguments

Applicant's arguments filed 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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Application/Control Number: 13/312,405 Page 5

Art Unit: 2833

412, and Bick teaches a display or LCD 4 which is separated from a substrate by a

cover 17 and a clear 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 made to utilize the teachings of Bick

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

a dielectric barrier between the substrate and the display screen.

Conclusion

Applicant's amendment necessitated the new grounds of 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

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

TWO MONTHS of the mailing date of this final action and the advisory action is not

mailed until after the end of the THREE-MONTH shortened statutory period, then the

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

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

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

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

Art Unit: 2833

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to AHMED SAEED whose telephone number is (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 number for the organization where this application or proceeding

is assigned is 571-273-8300.

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

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

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

/AHMED SAEED/

Examiner, Art Unit 2833

/F6H€6 1U6bk6/

Renee Luebke

Supervisory Patent examiner
AU 2833
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: David Brent Guard

Serial No.: 13/312,405

Filing Date: December 6, 2011

Art Unit: 28 3 3

Confirmation No.: 6025

Examiner: Ahmed M. Saeed

Title: Two-Layer Sensor Stack

Commissioner of Patents

PO Box 1450

Alexandria, VA 22313—1450

Dear Sir:

Supplemental Information Disclosure Statement gIDSg

Applicant respectfully requests, pursuant to 37 CPR. §§ 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 CPR. §§ 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 US. patents and US. patent application publications have not been

provided. To the extent applicable, documents other than the US patents and US. 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 due for

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

fees and credit any overpayments to Deposit Account No. 02-03 84 of Baker Botts L.L.P.

Respectfully submitted,

BAKER BOTTS L.L.P.

Attorneys for Applicant

' e S. Dumais

Reg. No. 65,800
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Customer No. 12323
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[N THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Brent David Guard

Serial NO.: 13/312,405

Filing Date: December 11, 2011

Alt Unit: 2833

Confirmation NO.: 6025

Examiner: Ahmed M Saeed

Title: Two-Layer Sensor Stack

Res onse 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 f0110ws.
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In the Claims:

1. (Currently Amended) An apparatus comprising:

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

substrate;—anel

  

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 metalgfl

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, or tin.

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

pm.

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 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;

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, or tin.

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

um.

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;-&n€l-

  

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 of a

conductive mesh of conductive material comprising metalgfl

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 allowance of 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 (“Holelling”).

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 between a 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 OCA and a second cover sheet.

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 OCA and 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, Bic/c 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 cover sheet,” as recited in amended Claim 1. Bic-k

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, 11 36—41.

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

bonding a sensor to the keymat. See, 6.3., Bick in Figure 3, elements l7, l9, and 27 and at

col. 2, 11 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 of the

allowability of independent Claim 1 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. For at least certain analogous

reasons, Applicant respectfully requests reconsideration and allowance of independent

Claims 10 and 19 and their dependent claims.

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 US. 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.

Reguest 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

Examiner is 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. l.lO4(d)(2).
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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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m

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

allowance. For at 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.

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 BOTTS L.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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- Failure to reply within the set or extended period for reply will. by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

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

Status

1)I:I Responsive to communication(s) filed on_

|:| A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on_

2a)|:| This action is FINAL. 2mg This action is non—final.

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

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

4)|:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Exparfe Quay/e, 1935 CD. 11, 453 O.G. 213.

Disposition of Claims

5)IZI Claim(s) 1-20 is/are pending in the application.

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

6)I:I Claim(s)_ is/are allowed.

7)|Z| Claim(s)_1-20is/are rejected.

8)I:I Claim(s)_ is/are objected to.

9)I:I Claim(s) are subject to restriction and/or election requirement.
 

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

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

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

mg The drawing(s) filed on 16 December 2011 is/are: a)IZI 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)I:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C.§119(a)—(d) or (f).

Certified copies:

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

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

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

3.I:| Copies of the certified copies of the priority documents have been received in this National Stage

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

* See the attached detailed Office action for a list of the certified copies not received.
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DETAILED ACTION

Claim Rejections - 35 USC § 102

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

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this

or a foreign country or in public use or on sale in this country, more than

one year prior to the date of application for patent in the United States.

Claims 1, 4, 9, 10, 18 and 19 are rejected under pre-AIA 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 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 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 on a first 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 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 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 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 the first 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 obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically
disclosed or described as set forth in section 102 of this title, if the

differences between the subject matter sought to be patented and the

prior art are such that the subject matter as a whole would have been

obvious at the time the invention was made to a person having ordinary

skill in the art to which said subject matter pertains. Patentability shall not

be negatived by the manner in which the invention was made.

Claims 2, 3, 11, 12, 20 are rejected under pre-AIA 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 surface of 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 obvious to one having ordinary skill in the art at the time the invention was

made to 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 sheet layer 17 (Bick fig 3

and col. 2, lines 61-65).

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

unpatentable over Hotelling, as applied to claims 1 and 10 above, and further in 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 made to utilize the teachings of Frey in the touch panel of 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, paragraph 8).

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to AHMED SAEED whose telephone number is (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 number for the organization where this application or proceeding

is assigned is 571-273-8300.

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

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
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For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

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

/AHMED SAEED/

Examiner, Art Unit 2833

/ renee luebke/

Renee Luebke

Supervisory Patent Examiner
AU 2833
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 Electronic Devices With Flexible Displays

This application claims priority to United

 States patent application No. 3/l71,295, Si'ed June 28,
 

  20”, United States patent application No. 13/108,256,   filed May 16, 201l, United States patent application No.

13/l84,303, filed July 15, 201l, United States patent      
 
 

 
application No. 13/422,724, :i'ed March 16, 20l2,

provisional patent application No. 61/454,894, :i'ed March

21, 2011, provisional patent application No. 6l/454,936, 
filed, March 21, 2011, and provisional patent application

No. 61/454,950, filed March 2l, 20l1 which are hereby 

incorporated by reference herein in their entirety.

Background

This relates generally to flexible displays, and   iore 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 crysta' display (RCD) may be formed from a stack   
     

of rigid display structures such as a thin—:i'm transistor

layer with disp'ay pixe's :or providing visua' :eedback to

10 a user, a color :ilter 'ayer Sor 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 in a

display cover glass layer to accommodate a speaker port

and menu button.   
The inclusion 0: these openings to accommodate
 

 
input—output components may not be desirable. For

example, the presence 0: openings may be aesthetically
 

unappealing, may raise the risk 0: damage from
  

environmental exposure, and may reduce the amount 0;
 

     active display area ,ha, is available to display images
 

 for a user.

There is oi-en very little real estate available

  
for mounting these input—output components. For example,

    input—output components are o£_en mounted under an

 inactive portion of a display or within the sidewalls of 
an electronic device dousing.  

The size and number of input—Oitput 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 appea'ing for many users.

 "t is often desirable to produce portable
    

devices of minima' size. Users of portable electronic
 

 
devices may find a thinner device more desirable than a
 

thicker device. Compact portabl 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 poltable compact device with a convex housing

  may have a display. in conventional a angements, the
 

disp'ay is ’ at, so only the poltions of the device other
    

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

       
inte nal vo'ume of the device and may det act from its

  

 
appearance.

it would chere o*e be desirable to be able to   
  

 

provide improved electronic devices.

 
 

   

Summary

1'ectronic 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 or a rigid support member or may be mounted 

on the underside of a rigid cover layer.  Electronic devices may also be provided with

 user interface components (input—output components) such

as buttons, microphones, speakers, piezoelectric actaators

 (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

flexioility of the display may allow a user to interact  

  
 

 
wish she component throagh the display. For example,

soand waves from a spea<er or locali ed vibrations from an

aCtuator in an eleCtronic device may pass through the

flexible display. The flexible display may also allow an  
 internal microphone, pressare sensor, or force sensor (or   

other internal components) to receive external input. For

example, a user may deflec: a ’ exible display using a
 

  finger or other external objeCt, barometric pressure may

be monitored through the t exib'e display, or sound waves

   
 
 

may be leceived thlough the flexible disp'ay. 
Components may leceive input ol may supply

output through a physica"y de’o med portion 0” the
      

 
flexible display (e.g., a de’o mation that occuls when a   
user plesses on the disp'ay to compless the corponent).

 

      
In some configurations, a pO”'ion of ,he "lexib'e display

(|
       may se:ve as a membrane that forms pa”t O' 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 0; a  
flexible display may overlap a component such as a button

or speaker.     f desired, a exib'e 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

  F'exib'e display to temporarily create an outline for a
 

   virtual on—screen bu,,on or to temporarily create a grid

  of ridges that serve to delineate the locations of keys in

a keyboard (keypad).
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displays. Peripheral edge

may be raised relative to depressed central portions 0;

the concave display. Tiis 
other damage due to con:act with the central por:ion o;

the display.

Concave displays

PCT/U52012/029844

Electronic devices may be provided with concave

 portions of a concave display 
helps reduce scratches and

l1 
 

may include one or more

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

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

 may be mounted on :he underside o: a rigid cover layer

Concave displays   

  

may also include touch—
 

   

   
     

        
 

  

  
 

sensitive capabilities by stacking a touch senso ar ay

"aye on top of oi under r"exib"e display layers. Rigid

concave displays may be :0 med rrom a :"exible display

"aye , a :ouch—sensitive "ayer, and a igid cove "aye or

iigid suppo t structu e.

Devices having concave disp"ays :ormed :”om

curved :lex‘b"e display "ayers may help maximize the use     

 of the internal volume 0: an electronic device.
,i‘_i.
 
  ectronic devices may be provided with convex

displays. The convex displays may include one or more 
 F'exib"e disp"ay "ayers and may be mounted on .Op 0: or

 

under a cover layer with a    
f’exib"e disp'ay "ayer may
 

curved shape. For example, a 
be mounted on top of a rigid

 support member having a convex surface or may be mounted

on the concave underside 0:

layer.

Convex displays

E a rigid convex display cover

 
iay be provided with touch—

 

   
sensitive capabilities by stac<ing a touch sensor array on

top of or under :lexible display layers. Rigid convex

displays may be formed from a Slexible display layer, a

touch—sensitive layer, and

structure.

a rigid cover layer or support
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Devices having convex displays formed from

 curved flexible display 'ayers may help maximize the use
 

of the internal volume of an electronic device.

A display cover such as a cover glass layer may 
 be mounted over a exib'e display. The flexible display

   
may be an organic light—emitting diode display having a flexible substrate tormed ’fom one o: more sheets 0;  
 

 
polymer. The flexible display may include a touch sensor  
layer having an array of capacitive touch sensor

electrodes.

There may be one or more display—based speaker

structures in the electronic device. The display—based

speakel struCtures may be mounted under the flexible

display. Poltions o: the ’ exib'e display may be used as
        speakel memblanes Co the disp'ay—based speakel

  

     

   
 

structures.

The f'exible disp'ay may have an aCCJVG a ea

that is configu”ed to display images to a user. Speaker

membranes may be ‘0”med "rom the active portion of the
    r

flexible display. She display—based speaker structires 
may be driven by transducers that receive an electrical   
audio signal inpu- from circuitry in the eleCtronic 

 device. Piezoelectric transdicers or transducers formed

from coils and magnets may be used to drive tie display—

based speaker Structures.    ”ening structure may be used to sti en a

  
 A Sti

   
portion of a flexib'e display that is used as a spea<er  

membrane. The s,if£ening structure may be formed from a
 

 ’ayer O" foam int rpos d b tw 1 sh Ls o sti ”ening

 
   
   

material. The s,if:ening structure may fori a sti and

        
 

lightweight support structure tiat allows the speaier  
iembrane to respond accurately to the transducer.  

A suspension structure may be used to attach a

display—based speaker structure to surrounding housing

6
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 structures. The suspension structure may form a pliant

int rfac b tw n th sp ak r structure and the

 

surrounding housing structures. The suspension structure

may allow the speaker structure to vibrate during speaker

 operafion while inhibiting lateral motion of the speaker

 struc:ure.

Speaker struc:ures may be configured to achieve

  a desired frequency response. The elec:ronic device

housing in which a spea<er structure is mounted may be

 provided with an acoustic port to tune speaker frequency 
  response. The type of :ransducer that is used in a

speaker may be selected to tune speaker frequency

 response. The size and placerent of intelnal device

components that affect speake vo'ume and speaker mass may
  

also be selected :0 tune spea<er frequency response.  
An elec:lonic device may be provided with an

a ray 0” display—based spea<e s: uctures.

r

She speakel

    
  

membrane for each speaker structure may be st'

  
"ened with 
 

    fened 
an associated stiffening st”uctu”e. Each sti

  

   ”leXib'e speaker membrane may be surrounded by a ring 0
  

display that is configured to absorb lateral vibrations

 and thus prevent in: rf r nc b tw n n ighboring

 

speakers.  
 Further features 0" -he invention, its nature

and various advantages will be more apparent from the

accompanying drawings and the following detailed 
description of the preferred embodiments.

    
 
arief Description of the Drawings

 FIG. 1 is a perspective view of an illustrative

 electronic device with a flexible display and internal

components in accordance with an embodiment of the present

invention.

  FIG. 2 is a diagram of an illustrative set of

7
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display layers that may be used to Form a Slexible display
 

 in accordance with an embodiment oI the present invention.

 FIG. 3 is a cross—seCtional side view of a

portion of an illustrative eleCtronic device in the

  vicinity 0: an internal user interjace component in
 

accordance with an embodiment of the present invention.

 FIG. 4 is a cross—seCtional side view of a

portion of an illnstrative eleCtronic device in the

 vicinity of a button in accordance with an embodiment of  the present invention.

 FIG. 5 is a cross—seCtionaI side view of another

embodiment of a portion 0’ an il'ust’ative electronic   

device in the vicinity o: a button in accordance with an
 

   embodiment of the present invention.   FIG. 6 is a cross—seCtional side view of a

 portion 0’ an illus:rative elec: onic device in the
 

vicinity 0” an audio component in accordance with an
 
 

 
 

embodimen- o: the present invention.

 
7*.fl

 
 

IG. 7 is a cross—sect‘onal side view of another
 

    
   

embodimen- OI a portion 0‘ an il'ustrative e'ectronic
 

device in the vicini-y OI an audio component in accordance

 
 

 

with an embodimen- o: the present invention. 
 FIG. 8 is a cross—seCtional side view of yet   

another embodimen- o: a portion 0: an illustrative

electronic device in the vicinity of an audio component in  
accordance with an embodiment of the present invention.

 FIG. 9 is a cross—seCtional side view of a

portion of an illnstrative e'eCtronic device in the

 vicinity of an aCtuator such as a piezoelectric aCtuator
 

 
 in accordance witn an embodiment oI the present invention. F"G. ’O is a cross—sectional side view 0; a 

  
 portion of an i'lnstrative e'eCtronic device in the
 

 
 vicinity 0‘ an internal structural component in accordance

  
 

 with an embodimen- o: the present invention.

8
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I)
 F"G. ’l is a cross—sectiona' side view 0' a
  

 portion of an i'listrative electronic device in the  vicinity of a combined interna' interface component in
  

accordance with an embodiment of the present invention.   F"G. ’2 is a perspeCtive view of a portion of an
 

illuStrative eleCtronic device with a flexible display and

  
a combined inte’nal interface component in accordance with
 

an emoodiment of

 
 

the present invention.

F"G. ’3 is a perspective view of a portion 0; an

  
  

   
illuStrative eleCtronic device with a flexible display and   a combined internal interface component mounted to

 
actuator stage in accordance with an embodiment of the 

  
  

present invention.

F"G. ‘4 is a cross—seCtional side view of a

po tion of an i'luStrative eleCt onic device in tqe
    

   vicinity 0' an inte na' structu a" component mounted to an    aCtuator Stage in accordance with an embodiment of the  
present invention. 

G. ’5 is a cross—sectional side view 0; a  
  

portion of an i'lustrative electronic device with a cover

and an internal structural component mounted to an   actuator in accordance with an embodiment of -he present

 invention.

F"G. '6 is a cross—sectional side view or a  
 

 portion of an i'lustrative eleCtronic device in the

vicinity 0' a pressure sensor in accordance with an   
embodiment of the present invention.

  FIG. 17 is a perspective view of an illustrative

electronic device with a concave display and a bezel in

accordance with an embodiment of the present invention.   FIG. 18 is a cross—sectiona' side view 0' an
 

illustrative eleCtronic device having a concave display

 with a flexible display layer that conforms to the concave 
 shape 0: a support structure in accordance with an

9
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 embodiment of the present invention.

F"G. ’9 is a cross—sectional side view Oi a  
 

 portion of an i'lustrative eleCtronic device having a

cover layer and a Flexible display layer joined by an 
adhesive layer in accordance with an embodiment of the

present invention.

FIG. 20 is a cross—sectional side view Oi a  

portion of an illustrative electronic device having a

 flexible display layer, a Llexible touch—sensitive layer,

and a cover layer joined by adhesive layers in accordance

with an embodiment o: the present invention. 

F"G. 2l is a cross—sectiona' side view 0’ an    
  

 
'lustrative e'eCt onic device having a concave display
 

with a radius 0’ Cirvatu e chosen to protect the device
    

l)     om a diop su :ace in accoidance with an embodiment Oi
   

the piesent invention.   
FIG. 22 is a peispective view 0’ an i'lus: ative   

e'ect”onic device with a convex display and a be el “O”med
     

    f:om a housing structure in acco:dance with an embodiment 
of the present invention.

FIG. 23 is a cross—sectional side view Oi an  

illustrative eleCtronic device with a convex display and

 internal components in accordance with an embodiment of

the present invention.

FIG. 24 is a cross—sectional side view Oi a 

portion of an illistrative e'ectronic device having a

 
 convex display with a flexib'e display layer that conforms

to a support structure in accordance with an embodiment of

the present invention.

FIG. 25 is a cross—sectional side view Oi a  

 
portion of an illistrative electronic device having a

 convex cover layer and a Slexible display layer joined by

 an adhesive layer in accordance with an embodiment of the

present invention.

10
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FIG. 

portion of an

Flexible disp'

26 is

ay 'ayer,

PCT/U52012/029844

 a cross—sectional side view 0; a

 

COHVGX cover

with an embodimen’

FIG. 27 is 

an illustrative elec

and a connector port arranged of the device in accordance wi

present invention.

an i'liStrative elec*

  
 

FIG.

:roni

the present

 a CIOSS—SGCZiOHa:

:ronic device having a convex display

  
28 is a cross—sectiona:

   and inte na'
 

‘)  
oi the piesent inven

29

  
i'lust ative e"

 
FIG.

 ect oni

ion.

  

 

 c device having a convex display

illustrative electronic device having a

a touch—sensitive layer and a

layer joined by adhesive layers in accordance

invention.

_ perspective view of

to use the internaI volume

 :h an embodiment of the

_ perspective view of

components in accordance with an embodiment

 a cioss—sectional side view 0; an

c device substantially suriounded by

  
a convex display in accoidance with an embodiment o: the 

   
present invention.

FIG.

 
 

30 is a diagram 0“ an illustrative
 

 electronic device such as a portable computer having a

display and one or more speaker structures in accordance

with an embodiment of

FIG. 

electronic device such as a cellular tel

 

31 is a diagram 0'

the present

 an

invention.

 
'uStrative

_epione or other

handheld device having a display and one or more speaker

struCtures in accordance with an embodir

 invention.

FIG. 

electronic device such as a table

32 is a diagram 0: 

 
an

ient of the present 
’uStrative
 

display and one or more speaker s

with an embodiment of

FIG. 33 is 

electronic device

 the present

 a diagram 0‘

 

an

computer having a

tructures in accordance

invention.

illustrative

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 of the present

 invention.

 FIG. 34 is a diagram 0‘ an illuStrative set of
 

display layers that may be used to Form a Slexible disp'ay

 in accordance with an embodiment of the present invention.

FIG. 35 is a diagram 0’ an illuStrative set 0;

   
   layers that may be used to form an organic light—emitting   diode display in accordance with an embodiment O: the

present invention.  FIG. 36 is a cross—sectional side view 0: a 

portion of an illuStrative eleCtronic device in which a

flexible display to*ms part 0; a speaker structure in   
 

accordance with an erbodiment of the present invention.

FIG. 37 is a CiOSS—SGCClOHal side view 0’ a  
 

  portion of an illus: ative elec: onic device in which a
  

 flexible display to rs part 0; a speaker structure in
  

 

 accordance with an erbodiment of the present invention.

FIG. 38 is a cross—sectional side view 0' a  
       portion of an illustFative elect”onic device in which a
  

Flexible display torms part 0: a speaker structure in  

accordance with an embodiment of the present invention.

FIG. 39 is a perspective view 0‘ an illustrative  
 

 electronic device of the type shown in FIG. 38 having a

cover layer with speaker openings in accordance with an

   
embodiment oI the present invention.

FIG. 40 is a cross—seCtional side view 0; a  
portion of an illustrative eleCtroqic device in which a 

 Flexible display is stiFSened with a support structure in

 accordance with an embodiment of tie present invention.

FIG. 41 is a cross—seCtional side view 0; a

 
 

portion of an illustrative electronic device having a

 curved ‘lexible display with a carved support structure in

 
accordance with an embodiment of tie present invention.

FIG. 42 is a cross—seCtional side view 0; a

12
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portion

Flexible display

in accordance with an embodimen

portion

flexible display

struc:ures

 invention.

 

of an

 

FlG. 

of an

 

 
e display that forms part of
 

FlG.

electronic device 0:

f'exib'

struc    inven ion.

 

illustrative e"

forms

43 is a cross—sectiona'

illustrative e"

forms part of

in accordance with a

44 is a bo:tom view of an

ec

 part 0' a sing'e
 

 
 of  
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side view 0'

:ronic device in which a

speaker structure

the present invention.

 a  
ec

  an array of
 

 the :ype shown in FIG.

 

 

 

 

  
 

    
   

 

   

illus:

an array 0:

43  

:ronic device in which a

speaker

q embodiment of the present

rative

having a

speaker

:ures in accordance with an embodiment of the present

 

      

Detailed Desc iption

Electronic devices may be p ovided wi:h flexible

disp'ays. A f'exib'e display may inc'ude one ol more

f'exible laye”s. If desired, the flexib'e disp'ay may

include a display cover layer such as a flexible or rigid

display cover layer.

be provided wi

components tha

integra

examples 0

 in some configurations, 
 
-h a

are

:ed into the

CO
  

  1

 

"igurations

positioned behind, abut

 flexible display. FIGS.

an electronic device

:ed

1—  in which user in
 

components may be positioned behind, 
integra:ed into the

 in some configurations,

 exible display.
 

  

 ,er_

may

 flexible display and user interface

against or

16 show

ace

abutted against or

an eleCCronic device may

be provided with a concave display having one or more

Flexible display

examples 0”

 
  COD

layers.

”igurations

FIGS. 1, 2,
 

and 17—21 show

in which an electronic device

may be provided with a concave display having one or more

Flexible display layers.

 in some configurations, 

l3
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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 0” con”igurations in which an electronic device
 

iay be provided with a convex display having one or more

exib'e disp'ay layers.
 

l)    'exib'e disp'ay may  
  

in some configurations, a portion of the

  form a membrane structure of an

electronic c01ponent such as a speaker, a microphone, a

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

  
examp'es of configura

 
exible display may
 

e'ec:*onic component.
       

 

:ions in which a portion of the

  form a membrane structure of an

 
 

As shown in the examples or F"GS. l—l6, an

 
  

e'ec: onic device may be provided with a flexible display

and ser interface components. Use inte face components

may include bu:tons, switches, microphones, actuators such

as solenoids, motors,
    and pie oe'ec: ic ac:uatols,
 

 connector ports, touch screens, proximity sensors and

other components  
   

  
for accepting input from, or transmitting

information -o, a user or the surrounding environment.

layers such as a

  
 Flexible displays may be formed rom ’lexible
 

 flexib'e display layer (e.g., a flexible
 

   organic light—emi_,ing diode array), a flexible touch—

sensitive layer (e.g.

transparent capaci
 

 

 , a sheet of polymer with an array of

 :or electrodes for a capacitive touch

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

cover layer

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

 (sometimes referred to as a cover glass) or

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

   support structure on the underside of the "'exible
 

  layers). In electronic devices with "lexib'e disp'ays
 

 that are covered by rigid cover layers, the cover layers

iay 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. For example, a cover glass layer may

have an opening that allows a button member to iove  relative to the cover g'ass 'ayer. As tie button member
 

 
moves within the opening, underlying portions of the

 flexible display may be deformed (e.g., to allow actuation

of an associated switch).  
To maximize the area 0: the po*tion O” the

 
    flexible display that is availab'e for displaying visual  information to the user, user interface components may be

positioned behind, abutted against or integrated into the 
exible disp'ay. The deformable nature of the exible
  

    disp'ay may allow a use: to interact with the use:
 

    inte race components (inp t—output components) by moving   the display into contaCt with the use inte race
  

  components ol by Otherwise allowing the display to locally    
flex (e.g., to allow sound to pass thlough the flexible   display 0 to allow a barometric pressure reasulements of
 

  the exterioc environment to be made by an intecna'
      p”essu”e sensor). “ desired, a portion 0 the

 
exible  

    

display may form a membrane portion 0: an electrical   
component. Components that may be provided with a 

  membrane that is ’ormed from a portion of a flexible
  

display inclee microphones, laser microphones, pressure

sensors, speakers, etc.

An illustrative electronic device of the type

 that may be provided with a flexible display is shown in

FIG. 1.

 ?'ectronic device 10 may be a portable electronic device
 

or other suitable electronic device. For example,  
electronic device 10 may be a laptop c01puter, a tablet

  computer, a somewhat smaller device such as a wrist—watch

device, pendant device, or other wearab'e or miniature  
device, a cellular telephone, a media player, etc.  

Device 10 may include a housing such as mousing

15
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 12. Housing 12, which may sometimes be referred to as a

 case, may be formed of plastic, glass, ceramics, fiber

composites, ietal (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 :rom die'eCtric or other low—conduCtivity material.
   In othe’ situations, housing l2 or at leas: some 0: the

 
 

    structures that ma<e up housing l2 may be formed from

metal elements.  
 

Device l3 may have a E'exible display such as

 exible display 4. F'exib'e disp'ay 4 may be formed
  

r

”om multip'e 'aye’s of mate’ia'. Jhese layers may
      

  
include a touch sensor layer such as a layer on wqich a         

       

pattern or indium tin oxide ("TO) e'ect odes or Othel

suitable t anspareqt electrodes have been deposited to

folm a capacitive touch sensol array. These "aye s may
      

     a'so include a layel that contains an a ray 0 display

pixels. The touch sensor layer and the disp'ay 'ayer may

be SOFmed using :lexible sheets 0" polyme” 0” other
   

 
  
   

substrates having thicknesses of lO microns to 0.5 mm or  
other suitable thicknesses (as an example).

The display pixel array may be, for example, an

 L-LJ  organic light—emitting diode (0L 3) array. Other types of

f’exib'e display pixel arrays may also be formed (e.g.,
     e'ectronic ink disp'ays, etc.). The use 0: OU?D

  

    technology to form ‘lexible disp'ay 14 is sometimes

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

illustrative. Flexible disp'ay 4 may be formed using any  
   

”lexible 
 

suitaole Flexible display tecqqology. The use 0

  L‘Jdisplays that are based on OLID technology is merely 
illustrative.  

in addition to these Finctional display 'ayers 
 

 (i.e., the OLED array and the optional touch sensor 
array), display 14 may include one or more structural

l6
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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 ‘lexib'e display layers

to each Other and may be used in mounting E'exib'e display 
layers to rigid and :lexible StruCtural 'ayers.
 

      
'n contiguoations tor disp'ay l4 in which the

   

   cover layer tor display l4 is 'exib'e, input—output
  

 
 

components that rely on the presence 0* Elexible layers 
may be mounted at any suitable location under the display

(e.g., along peripheral portions 0: the display, in a   
   

    
  

 
central portion 0: the disp'ay, etc.). In conjigurations

ro disp'ay ‘4 in which the :lexib'e layers a e coveled by

a igid cove g'ass laye o Othel rigid cove 'ayer, the
        

  igid layer may be provided with one or mole openings and
     
the e'ectronic components may be rounted undel the
 

 
openings. Tor example, a ligid cover layel may have 

  
openings such as a circular opening 16 for button l7 and a  speake: port opening such as speaker port opening l8 

 (e.g., for an ear speaker for a user). Device lO may also  have other openings (e.g., openings in display l4 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 0

  "lexible 
 

display 14 such as peripheral regions 201 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 :or

 input and interaction with a user of device 10. If

17
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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
I)    substantially all of the entire front planar surface 0; a

device such as device 10 may be covered with display

5 pixels).   Device 10 may, if desired, have internal user  
inte‘face components such as buttons 17 or speaker
 

component 19 that occupy openings such as openings 16 and

 l8 respectively in an optional rigid cover layer of

   lO flexible disp'ay l4. suttons 17 may be based on dome
 

 swithes or Other switch circuitry. Buttons 17 may 
 

inc'ude button members that form push buttons (e.g.,
 

  
momentary buttons), slider switches, roc<er switches, etc.   Device l0 may inc'ude inte nal structu a" components such
 

     15 as s(l C O
tural component 22 that add a aised st uCtu e to

       n i)
(l O D O (D N 0"a po 'e disp'ay l4. Device l0 may inc'ude
  

    components such as inte face components 24 and 26 that may      
be le'y inteonal to device ’0, but that ”eceive input
   

I)     
from the user or 'Fom the surrounding environment through
   

  20 physical interaction with flexib'e display '4. "nterface
 

components 22, 24, and 26 may be positioned in active   region 20A or inaCtive region 20" of flexib'e display l4.
 

 Interface components 22, 24, and 26 may be positioned

separately from one another or may be commonly located to

25 form a combined component with structural and internal

 features. iterface components 24 and 26 may be
 

positioned underneath flexible display 14 so that flexible 
  display 14 NJSt be deformed in order to contact components

24 or 26 or, if desired may be positioned to remain in

30 constant contact with Flexible display 14.

An exploded perspeCtive view of an i'lustrative
 

 display is sqown in FIG. 2. As shown in FIG. 2, flexible    display 14 may be foried by stacking multiple layers

 including flexible display layer l4A, touch—sensitive

l8
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'ayer l43, 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

 display layer 14 may inclide image pixels formed form     LiJ  5 light—emitting diodes (LEDs), organic LEDs (OLIDs), plasma 
cells, e'ectronic ink elenents, liquid crystal display

 (LCD) components, or other suitable image pixel Structures
 

 compatib'e with flexible displays.
 

  Touch—sensitive layer 143 may incorporate

10 capacitive touch eleCtrodes such as horizontal transparent  electrodes 32 and vertical transparent eleCtrodes 34.

Touch—sensitive layer 143 may, ln gene’a', be configured  
 

 to detect the 'ocation 0” one 0 mo e touches or neal 
   

 touches on touch—sensitive layel 143 based on capacitive,   15 lesistive, optical, acoustic, induCtive, or mechanical 
measulements, or any phenomena that can be measured with

lespect to the occurrences o: the one ol more touches or
   

  near touches in proximity to :OlCh sensitive layer 143.  
Software and/or ha:dware may be used to process 

20 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 toach—sensitive layer 143. A gesture

  may be performed by moving one or more fingers or other 
25 objects in a particalar manner on touch—sensitive layer

 143 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  
30 characterized by, but is not limited to a pinching,

sliding, swiping, rOtatiqg, flexing, dragging, or tapping    
 
 

motion between or with any other ”inger or fingers. A

 single gesture may be performed with one or more hands, by  
one or more users, or any combination thereof.

19
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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. If desired, the interior

surface of peripheral inactive portions 20l of cover layer  

14C may be provided with an opaque masking layer on such

as blacg ink.

  Touch—sensitive flexible disp'ay section l4A3
 

  may be formed from display pixel array 'ayer 14A and
 

 
optional touch sensor 'ayer 4?. 
 

FIG. 3 is a cross—sectional side view of a  portion 0  flexible display ‘4 in the vicinity of internal
    

 
      

use” inte’face component 24. Flexible display 14 may be

defo med away f om its natural shape undel pressure. For

examp'e, f'exib'e display 4 may be def'eCted by p essu e
    

exerted by a user ol by Other exte nal *o ces in direction
              
 

40. As shown in FIG. 3, p essu e in di eCtion 40 may

cause flexible disp'ay 40 to deform as indicated by dashed

lines 44. internal component 24 may be configured to
 

receive input due to deformation 0“ 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 47

  may, if desired, be formed by an internal actuator that

 deforms display 14 to provide a desired tactile sensation

on the surface 0" 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 flexib’e 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 disp'ay l4 is flexible, these
 

    components may operate e "ectively, even when covered by
 

 
display l4. For example, audio Cinonents 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 l4. 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 o; 
buttons is located). Tie portion of display 11 under  which components 24 are mounted may be aCtive i.e., a    
          po t’on or the display that contains OLED pixe's 0 other

disp'ay pixels) 0 inaCtive (i.e., a pe iphe a" po tion of

the display outside of the active legion).

FlG. 4 is a cross—sectional side view of a   
 

portion of device 10 in the vicinity ol button 17 o;

 
     

 device lO. As shown in ?"G. 4, button l7 may have a
 

    

button member such as button member 52 that reciprocates 
within opening 16 0: 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) 14A3. Touch—sensitive flexible
 

   display seCtion l4A3 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, i: desired, be 

 iouqted to printed circuits such as printed circuit 54.

  Dome switch 56 may have a dome—shaped biasing member that

 pusqes touch—sensitive Flexible display section 14A3
 

urU)
outward in direction 60 wh n th us r r l as s pr s 

 
 froq button member 52. Dome switch 54 and printed circuit

21
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54 iay be recessed in a support structure such as support

  stricture 5O behind Slexible display 14. Other types of

 switches may used if desired, such as switches with

spring—based biasing members or other biasing structures 
that bias button members such as button member 52. The

use of a dome switch with a dome—shaped biasing structure  is me’ely i"ustrative.
 

 FIG. 5 is a cross—sectional side view of a

 portion of device 10 in the vicinity of button 17 of

device 10. The illustrative embodiment 0: FIG. 5 differs    
 from the illustrative embodiment 0: FIG. 4 in that cover
            

    
    

"aye” ‘4C 0: r'exib'e disp'ay 14 is nOt a rigid cover

"aye , b t a C'exib'e cove laye . In an embodiment in

which :lexib'e disp'ay 14 contains a :lexib'e cover 'aye

i4C, button 7 inc'udes dome switch 56 and printed ci cuit
       

      
 

54. In the embodiment of FIG. 5, a user may piess the

exte io o: :lexib'e display l4 in direction 58. Flexible

disp'ay 4 may be de50”med to depress dome switch 56 o:
   

  

 othe” switch mechanism, thereby activating the switch. As
   

in FIG. 4, dome switches such as dome switch 56 may, ii 
desired, be mounted to printed circuits sach as printed

circuit 54. Dome switch 56 may have a dome—shaped biasing

  Hember that pishes flexible display 14 outward in 
cirection 6O wh n th us r r l as s pr ssar from button

 

Hember 52. Dome switch 54 and printed circuit 54 may be

 Hounted in sapport Structures 50 behind flexible display

14. Other types of switches may use spring—based biasing 
Hembers or Other biasing structures to bias button members  such as button member 52. The use of a dome switch with a

 
come—shaped biasing structure is merely i'lustrative.

?roviding device 10 with F’exib'e disp’ay ’—
 

     
     

 
without the need for an opening in F'exib'e disp'ay ’— to

access button 17 allows ‘lexible display ’4 to extend over

button I7 without disruption. In both the FIG. 4 and FIG.  

22
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5 configurations, the portion of the Ilexible 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 avai'able :or the

  active display portion. The presence 0* :lexible display
 

 
14 over button 17 (or other components) may a'so ’educe

 

 the risk 0‘ moisture or dirt entering into the interior of

device 10.

FIG. 6 is a cross—seCtional side view o_ a
 

 

portion of device 10 in the vicinity 0: audio component  
19. Audio component 19 may be recessed in a chassis 5O

 
 

behind *‘exib'e display l4. Audio component 19 may be a

spea<er *o p oviding sound to a user 0” device l0 0 a
  
  

      

  
            miciophone :o eceiving input fiom a use 0 the external

envi onment. In the embodiment shown in FIG. 6, sound may

be t ansmitted thlough flexible disp'ay 14 to a microphone

or tflom a speaker. The po*tion o: f'exible disp'ay l4

that overlaps aidio component l9 may be active 0”

     

 inactive. Arrangements in which component l9 is covered 
 with part of the active area of display 14 may allow the 

 
 

 
 
 

 
size of active region 20A of t'exible display l4 to be

increased. The presence 0’ ’lexible display 14 over audio

component 19 may also reduce the risk 0‘ moisture or dirt 
 

 
entering into the interior 0‘ device lO.

FIG. 7 is a cross—sectional side view of a

portion of device 10 in the vicinity or 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 diapqragm 70. Diaphragm 
70 may be tormed trom a separate struCture that is
 

 attached to the underside of Slexib'e display l4 or may be
 

   formed :rom a par- 0 Flexible disp'ay l4. As in the

 
  
 

  embodiment shown in FIG. 6, audio component 19 may be

23
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mounted within support

may include a magnet such as magnet

coil 72 in which current may

is a sp

induce motion in diaphragm 70 and

through

microph

device 10 may induce vibrations

eaker,

 flexible display

Structures

 

current may be driven through coil

.4. i 

flow.

PCT/U52012/029844

50. Audio Cinonent ;

74 and a coil such  I audio co iponent L9

72 to

thereby emit sound 
aJdio component 19 is
 

one, sound waves 0   *iginati

i1
 

 
ng from the exterior O'
 

7

 

 n F'exible display l4 
which are transmitted to diaphragm 70 and ultimately to

coil 72 in which current may be induced.

produced in coil 72 may be used

injormation
 

 merbe,  integ al

in contact

to device 1

with

 O.

flexi

The current

'0 transmit sound

Diaphragm 70 may be a separate
 

 exib' :07pa  e di

ble disp'

splay l4.
  
po tion

  FiG. 8 is a cioss—sectiona' 
ay 14 oi may be an

side view of a
 

O device
 

embodiment

audio component

vib”ati

  O

  
audi
 

ons in

i0  
0 component l9.

l9 may be a laser microphone

:lexible display 14 induced by
 

originating external to device 10 to produce 
be

 
transmitted to device 10.

in the vicinity of
 

another possible

8,

 
in FWG. As shown
 

which uses

sound

an signal to

TIG. 8, audio As shown in

component 19 may be recessed in support strictures 50.

Audio component 19 may include a light emi

such as laser component 80.

laser beam such as laser beam 84 in the direction of

f’exib’ e disp’ aY laser beam 84 may rejlect of:
 

  f’exib’  e disp’  ay   
 re

absorbing component

used in combinatio

element 82 to moni

 

and a re:

82.

 

,ing component  
Laser componeq' 80 may emit a

 
 

  of Elected laser beam such as

flected laser beam 86 may be absorbed by a laser

 Laser beam 84 and reflected laser beam 86 may be 
tor variations

1 with laser 80 and photosensitive

 in distance 88 from

flexible display 14 to component 80 and component 82.

Sound waves originating external to device 10 may induce
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vibrations in Flexible display 14 causing distance 88 to

oscillate. The oscillations in distance 88 may be

converted into sound—related information by device 10.

FIG. 9 is a cross—sectional side view 0; a 

portion of device 10 in the vicinity o: a component such 
 as component 22 of F"G. l. "n the embodiment shown in
 

 
FIG. 9, component 22 may contain an actuator such as a   piezoelectric (actuator 90). ?iezoelectric actuators such 
as piezoelectric actiator 90 may vary in shape (e.g.,

thickness) in response to aoplied control voltages and may

produce an output voltage wqen compressed (i.e., the

piezoelectric element in aCtuato: 90 may serve as a force

   
sensor in add’tion to serving as a cont ollab'e actuator).

A use 0* device 0 may exe t :o ce on flexib'e disp'ay l4

          

in di eCtion 92. Flexib'e display 14 may be deto med to
    
  

  
exert a mechanica' pressu e on pie oelect ic element 90 or     Othe :o ce senso , inducing a voltage which may be
  

   t”ansm‘,-ed to device 10. Conve”sely, pie oelectnic
  

   
actuato: 90 may be used to p:ovide tacti'e feedback to a

 

user 0: device 10. A voltage di

      ’erence applied to -he
 

surfaces 0: piezoelectric actuator 90 may induce an  

 
 expansion of piezoelectric actuator 90. Piezoelectric

actuator 90 may then deform flexible display 90 in
n

 
  direCtion 94 providing tactile feedback to a user 0;

  
 

 
 
 

  

device 10.

FIG. 10 is a cross—sectiona' side view of a

portion of device 10 in the vicinity o" structural

component 22 of device 10. Strictural component 22 may

cause a permanent deformation Sich as deformation 102 in   flexible display 14 to indicate the location of portion 
101 of touch—sensitive layer l4? in display 14 to the user

of device 10. Portion 101 may be, for example, a letter 
key or other button in a virtual keypad (keyboard)

displayed on flexible display 14. A touch sensor array
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associated with display 14 may be used to gather user

input (i.e., the touch sensor array may be used to

determine when a user has pressed the virtual key 
associated with portion 101). The location of portion lOl

may also be indica

 pixe's in :lexible

ted visnally using associated display

display 14. At times, a user may
 

  desire to be able
 to locate portion lOl without having to

  look at "lexible disp'ay l4. De‘orming F'exible display
 

14 in the vicinity

 

  0: portion 0’ using structural
 

 
component 22 may allow a nser to locate portion 101 
without visual aid

isolated component
 

po t’on l0 0’ touch—sensitive layel 143 or may be one of   

 
. StruCtural component 22 may be an

   
indicating the location of a sing'e
 

     
an a ay 0’ components 22 indicating the locations of an
   

ar ay 0’ po tions lOl (e.g., the ar ay 0* letter, number,
 

and symbol {eys in  
 

 a virtual keypad displayed on display 
14). St uCtu al component 10 may be a separate component
 

 
 mounted to suppor-

 
  

 

  
struclures 50 or may be an integral

part ol support structures 50.

   FIG. ll is a cross—sectional side view Oi a

 portion of device 10 in the vicinity o: a hybrid component 
such as component lOO. Component 100 may include both an

internal interface
 

and a structural component such as structural component

component such as internal component 24

  
22. Structnral component 22 may cause a permanent 

  dejormation such as deformation lO2 in ‘lexible display l4  
 in the vicinity o  internal component 2~ to indicate the

 
 

    
    

  
’ocation o” interna' component 22 to the user of device

l0. The presence 0” ”lexible display l~ between the user

of device l0 and internal component 24 may obscure the

’ocation o interna' intertace component 24. The location
 

 
 

  of interface component 24 nay be indicated visually using 
 display pixels in F'exible display 14. The deformation of

 Flexible display l4 in the vicinity of interface component
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24 using structural component 22 may also allow the user

  to locate interface component 24 without visual aid.

Component lOO may be an isolated component indicating the  
location 0‘ a single inter‘ace component 24 of touch—  sensitive 'ayer 14? or may be one of an array of
 

 
components lOO indicating the locations of an array of  
interface components 24.  

F"G. ’2 is a perspective view of an embodiment
 

of device 10 in which internal component 24 is a button 
such as button ’7. "n the embodiment 0t F"G. 12, as in  

  

FIG. 11, component 100 includes internal component 24 and 
structural component 22 shown in FIG. l1). As shown in

  
  

FIG. 12, a lidge or othe detormation such as dejormation  102 in :lexible display 4 may be used to indicate the
 

 location of button 17.  l)
 F"G. 13 is a closs—seCtional side view 0' a

  

po tion 0’ device l0 in the vicinity o* anOthel
 

  

il'ustrative embodiment o: a hyb”‘d component such as
        

component 100 which inclides an internal inter ace

  

 
component such as internal component 24 and a structural

    
component such as structiral component 22 mounted to an 

 

actuator such as ac-uator s,age llO. Component 100 may be

recessed in chassis 50. ACtuator stage 110 may be 
electrically or mecqanically raised in direction 112 to 

 temporarily produce deformations such as detormations '02
 

  in
 

exib’e display 14. Deformations 102 in f1exib1e

   display 14 may indicate tie 'ocation 0‘ internal inter‘ace
 

 device 24 to a user 0; device 0. Actuator stage 110 may
      

be e’ectrica'ly or mechanica'ly lowered in direction 1’4

 to remove deformations 102 in Slexible display 14 
returning tlexible display 14 to its original snape.

Component lOO may be an isolated component indicating the

 location 0‘ a single inter‘ace component 24 of touch—
   

 sensitive 'ayer 14? or may be one of an array of

27
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 IOO indicating the locations of an array of
 

r sp ctiv  int rrac components 24.
I)  FIG. 14 is a cross—seCtional side view 0; a

portion of device 10 in the vicinity of another

illustra

component

component
 

 :ive embodiment of a component such as structural  22. In the arrangement of FIG. 14, s:ruc:ural 
 22 is mounted an actuator such as act ator stage

110. Some modes of operating device 10 may reqiire visual   interaction with a user 0: device ’0 (e.g., a mode

involving the disp'ay or images or video). In these
  

  visual modes, the 'ocation 0: portion 101 o: toach—

sensitive

   
laye* 143 o* rlexible display 14 may be 
 

   indicated visually using display pixels in ’ exible 
disp'ay 14.
 

 0’ device

In other modes 0: ope ation Ot device 10, a user
       0 may wish to determine the 'ocation or portion
  

   101 without visua' aid. In the embodiment shown in FIG.
 

 
14, component 22 may be recessed in suppoct structuces 50.

 

 
Acsuator s

raised in

 
sage 110 may be electrically or mechanically   
direction l12 to move structural component 22 

into contact with flexible display 14 to temporarily  produce deIorma-ions such as deformations 102 in F'exible 
   

display l4. Deformations 102 may indicate the location of

portion 0' to a user of device 10. When no longer needed

for tactile interaction (e.g., upon switching to a video

display

mechanical

 
  mode), actuator 110 may be eleCtrically or 
_ly moved in direction 114 to lower Structural 

 component 22 and remove desormations ’02 in F'exib'e

display 14.

 

   
 

 

FIG. 15 is a cross—sectiona' side view 0' an

embodiment of device 10 in which device 10 includes

l2 and cover member 122. Cover member 122 may behousing

formed of plastic, glass, ceramics, fiber composites,

 metal (e.g., Stainless steel, aluminum, etc.), other

28

PANASONIC EX1003, page 212

IPR2021-01115



PANASONIC EX1003, page 213
     IPR2021-01115

10

15

20

25

30

WO 2012/129247 PCT/U52012/029844

suitable materials, or a combination of these materials.

 Cover member 122 may be a single structure or may include

multiple cover structures. in order to facilitate lifting
   

 
of cover 122 by a user of device ’0, Structural component

 22 may be coupled to an actuator l3O which may be used to   'i’t struCtura' component 122 in direCtion 134. When
 

   
  
'i’ted, st’uctu’al component 134 may cause a deformation   sucq as de”ormalion 102 in flexible display l4. Flexible

display 14 may exert a pressure on cover member 122, 
 lifting cover member 129 in direction 134 al'owing the 

user to grip cover member 122 in order to lift cover

member 122 to an open position such as open position 140.  
Actuator 13” may then be sed to lowe structura'   l) O" (D
component 22 in di eCtion 132 in orde to a'low *‘exi
       display 14 to etu n to its 0 iginal shape. Actuato ’30
   

     
may be activated in esponse to a contro' signal p oduced    by the use using aCtuatol switch 124 or by a cont 0'

  

signal :rom other suitable contro' cincuitry.  
      I)7*.fl

 :6. 16 is a cross—sectiona' side view 0' a
 

portion of device 10 in the vicinity ol another

  
illustrative embodiment 0“ internal inter ace component

 
 
 

   24. In the embodiment shown in F"G. 16, inler’ace
     component 24 may be a pressure sensor that includes a

pressure sensing module 140. Pressure sensing module l~O 
may be coupled between a contact member sach as contact   
 

member 142 (which is in contact with flexible display '~)

and electrical contacts 144. Pressure may be exerted on

flexible display 14 (e.g., by a user 0: device 10 or due  

to atmospheric pressure cqanges in the surrounding

 environment of device 10). Pressure exerted on flexib'e
 

 display 14 may be transmitted to pressure sensing module  140 by contact member 142. Pressure information may be 
transmitted to device 10 through electrical contacts 144.

Pressure sensing module 140 may sense pressure changes
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resistive,

Providing device 10 with

 4 allows Flexible display 14 to extend
 

over interface co

region 20A of

flexible display

 iponent 24,

 

 
interior 0"

reduce the risk 0’

  
flexible display 14.

4 over inter: 

increasing the area of active

The presence of

face component 24 may also

the
 

device lO.

 

3 moisture or dirt entering into

in accordance with an embodiment,

 
an electronic

 exib'
 

device is provided that includes a f'

internal component,
 

  

where

 
 

 

 

 

the   :leXib'

e disp'ay and an

e display may be
 

 
       

 
  

dejocmed by an aCtion external to the device and

dejo mation or the :lexib'e display creates a lesoonse

3 om the internal component.

ln accordance with another embodiment, the

C'exible disp'ay includes a :lexible display laye and a

touch—sensitive layer.

in accordance with another embodiment, the

:lexible display layer 0" the "lexible display includes an

    

active display region and the in

covered  
with a portion of

flexible display.

 
 

the active

in accordance with anOther

internal component includes a button

 the ‘lexib’
 

the flexible display further

having at least one opening.

opening

button

the but

layer,

opening

further includes

and the movement 0:

 
in accordance

includes a hole in

 :on member moves
  

 

 causes desormation o

e display compresses

the but

 
in accordance with anOther

witi another embodiment,

the rigid cover layer,

a button member in

witiin the hole in

   the

the button.

:ernal component is

display region of the

embodiment, the
I)

 and de‘ormation 0'
 

 
embodiment,

includes a rigid cover layer

the

the

the opening,

 the rigid cover

:on member in the

”lexible display.
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In accordance with ano

formation of the

ternal component includes
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:her embodiment, the

a pressure sensor and  
pressure on the pressure sensor.

In accordance with ano 

pressure sensor includes a piezoelectric actuator and 
:her embodiment,

flexible disp'ay exerts a mechanical

the

 the  mechanical pressure induces a voltage on the piezoeleCtric

 

     
 

 

   
 

  

 
 
   

 

  
 

 

 
 

 

aCtuator.

In accordance with anOther embodiment, the

internal component includes a laser microphone for

deteCting a soand originating external to the electronic

device and detecting the sound includes, with a laser,

deteCting defo mation of the flexib'e display.

Tn accoldance with an embodiment, an eleCtronic

device is provided that includes a flexible disp'ay and an

audio component that transmits 0 receives sound thlough

the flexib'e disp'ay.

in accordance with another embodiment, the

flexible display includes an active display region and the
     

audio component is mounted behind the active display

 region of

 In accordance with another embodiment,
 
Flexible display includes a

touch—sensitive layer.

 In accordance with anOther embodiment,

the flexible display.

 

the

flexible display layer and a

the audio

component includes a diaphragm and the diaphragm is

mounted in contact with the

 

electronic device is provides that includes a

 flexible display mounted on the

internal componen'

display,

to deform the por

 

In accordance with ano

   where the

In accordance with another embodiment,

firs, :ion of the

 flexible display.  
  

ther embodiment, an

mousing, a

mousing, and a first

the flexible
 

: mounted under a portion of

internal component is

 flexible display.

31
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internal component includes

where a vo

causes an

portion of

expansion

internal c

the portio

physical c

deformatio

PCT/U52012/029844

a piezoelectric aCtuator,

ltage applied to the piezoelectric actuator

expansion of 
the  "lexib' 

the piezoeleCtri

 

 c actuator and the

  
of

 

omponent

the
 

n of

the piezoelec

includes a St

”lexible disp'

 

  
ontac: with

n O  
the portio  su’face of
 

electronic

component mounted 
display,

conforms t

 indicates

second internal

portion of

 further de

device and

flexible display compresses

internal c

structural

raising the actua

contact wi

where lowering the actuator

out of con

flexible d

de  

whe

the struc

 

ay de:

tural

e display detorms :ric actuator

in accordance with anOther embodiment,

:uctural component,

 

 

in response to the

the first

 where

orms in response to

component and
    n of the flexib—

the portion 0” tie
 

the struCt

  device fu

in accordance

the

 
ral  
 

indei
 
the po

 

componen*

tion of

 
with another embodiment,

includes a second in

 
  

ie the po    tion of the flexib'e di 

exible display causes

 e display to conform to a

the

 ternal

the f'exible 
 

  
 o the su

   the 'ocat‘

’ace

on O"

Of
 

in  
 
the ”l exib' 

accordance

component

   
 

   

 

e display is con:

the Structural

the second internal

with anOther embodiment,

includes a button,

 

formed by an action eXternal  
further de'

 fn accordance with

formation 0

the  
 

omponen-  
component 

 

is moun

:or moves tie s

th the portion of

 
   the 

noves

  tact with  
 

isplay

formation of the portion 0

the

includes a

the p

 button.

anOther embodiment,

further includes an aCtuator,

ted on the aCtuator,

flexible display,

fn accordance with another embodiment,

touch—sensitive layer,  the  

sp'ay that

 component  
component.

the

where the 
igured to be 
to the electronic

  ortion of ,he

 the first

where the

 where

tructural component into

and

the structural component

flexible display.

the

where

”lexible display
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  conforming to the surface of the structural component

  indicates the 'ocation of a portion of the touch—sensitive
 

  layer of the flexible display.

fn accordance with another embodiment, the 

electronic device further includes a second internal

  component mounted on the actuator and deformation of the

portion 0; the flexible display conforming to the surface
 

    of lhe slructural component indicates the location of the 
second internal component.

 
fn accordance witq another embodiment, the 

electronic device further includes a cover member and an 
  

     
actuato* switch coupled to the actuator, where deformation

of the flexible display exelts a pressure on the cover

membel and the plessure on the covel membe 'ifts the
  
   cover membel.        

  

   
The 3O egoing is merely i"ustrative of the

principles of this invention and va Jous modifications can

be made by those skilled in the a:L without depa‘t‘ng from     
  

  the scope and spirit of the invention.

 As shown in the examples of TZGS. l, 2 and 17—

21, an electronic device may be provided with a concave 
display. The concave display may inclide a flexible   disp'ay 'ayer that has been bent to curve the display.

Concave displays may be formed rom ”lexible

 
  
   layers such as a flexible display ’ayer (e.g., a flexible
   

 organic light—emilting 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

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

 support structure on the underside of the flexible 
 layers). In electronic devices with concave displays that
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are covered by rigid cover layers, the cover layers may

be provided with openings tiat provide access to the 

f'exib'e layers 0 the display. For example, a cover
 

    g'ass 'ayer may have an opening that allows a button 
member to move relative to the cover glass layer. As the 
button member moves within the opening, underlying

 portions 0” the
   
  

exible display may be deformed (e.g., to   
allow actuation of an associated switch).

 Electronic devices may also be provided with

 user interface components (input—output components) such

as buttons, microphones, speakers, piezoelectric aCtuators

o* (fo* receiving elect’ical input ”om a use’ 0” tactile
   

   

  feedback to users), other actuators such as vibrato s,
 

r

Jhese components
    

p essu e sensors, and Other components.
 

may be mounted unde po tions 0’ a f'exib'e display.

      

  
 

Use inte face components may be mounted under

    

 
       

      
the flexib'e display or may be integ ated into the

f'exible disp'ay. The deformab'e natu”e o" the "'exible

d‘sp'ay may a"ow a use: to in-eract with the use:
       

 
interface components (iant—output components) by moving  
the display into contac- wich -he user interface 
components or by Otherwise allowing the display to locally 
flex (e.g., to allow s0ind to pass tqrough the flexible

 display or to allow barometric pressure measurements of
 

the exterior environment to be made oy an internal   pressure sensor). f desired, a portion or the

 
  

  
exib'e

  display may form a membrane portion of an eleCtrical  component. Components that may be provided with a 
  
 

membrane that is formed from a portion of a flexible

display inclee microphones, laser microphones, pressure

sensors, speakers, etc. 
 

  
 

Concave displays formed "rom 'exible and rigid

 layers that all have concave shapes (i.e., disp'ays formed
 

   from a collection of layers in which no ’ayer o: the
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display is planar) may provide reduced vulnerability to

damage daring 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

5 available to ho'd e'ectrica' and mechanical device
  

components .     
An il'ust*ative e'ectronic device or the type

 that may be provided with a concave display is shown in   

 

 
FIG. 1. Electronic device lO may be a portable electronic

10 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 W’JSC—WaCCh
 

     device, pendant device, oi other wearab'e o miniatu e       

  
 
  

device, a cel'ula telephone, a media p'aye , etc.

15 Device 0 may include a housing such as housing

12. Housing l2, which may sometimes be reje red to as a

case, may be formed 0: p'aStic, glass, ceramics, riber
   
  

 composites, metal (e.g., stainless steel, aluminum, etc.),  
  
   

other suitable materials, or a combination or these

20 materials. In some situations, parts of housing 12 may be

Formed ‘rom dielectric or Other low—conductivity material. 
 

 
 In other si-ua-ions, housing 12 or at leaSt some of the    

structures -ha- make up housing l2 may be formed from metal elements.

  
 

 
25 Device l0 may have a concave display such as

concave display 14. Concave display 14 may be tormed trom

multiple layers of material. These layers may include a

 touch sensor layer such as a layer on wqich a pattern of

indium tin oxide (ITO) electrodes or otqer suitable
   3O transparent electrodes have been deposi-ed to Iorm a

capacitive touch sensor array or a toucq 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
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pixels. The touch sensor layer and the display layer may

  be formed using flexible sheets of polymer or other

 substrates having thicknesses of lO microns to 0.5 mm or

other suitable thicknesses (as an example).  The display pixel array may be, for example, an LlJ  organic light—emitting diode (0L 3) array containing rows

and columns of OLED display pixels. Other types 0;  

  F'exib'e disp'ay pixe' arrays may also be formed (e.g.,
 

   
     

   
      

e'ectronic ink disp'ays, etc.). The use of OLTD

technology to form flexib'e disp'ay 14 is sometimes

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

i"ust*ative. Flexible disp'ay ‘4 may be formed using any

suitab'e rlexib'e display technology. The use of flexible

displays that ale based on OLED technology is me e'y
     

    
i"ust ative.
 

  
  

  
 

 
"n addition to these functiona' display 'ayers

(i.e., the OLED a ay and the optional touch sensol

array), display l4 may inc'ude one Q” mO”e structu”al
       layers. For examp'e, d’Sp'ay l4 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 flexib'e display layers

to each Other and may be ised in mounting flexible display    layers to rigid and flexible s-ructural ’ayers.
  

   
  
'q configurations "or disp’ay l4 in which the   

cover layer for display l4 is ’exib’e, input—output
 

components that rely on tie presence or flexible layers   
may be mounted at any suitable location under the display

(e.g., along peripheral portions of the display, in a   central portion of the display, etc.). In configurations   For disp’ay l4 in which the flexib’e 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
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openings. For example, a rigid cover layer may have

 openings such as a circular opening 16 for button L7 and a

speaker port opening such as speaker port opening L8   (e.g., for an ear speaker for a user). Device LO may also

have other openings (e.g., openings in display L4 and/or

 housing 12 for accommodating volume buttons, ringer 
 

buttons, sleep buttons, and other buttons, openings :or an
 

audio jack, data port connectors, removabLe media slots,

etc.).

in some embodiments, portions of concave dispLay

 14 such as peripheral regions 20: may be inactive and

portions 0”

   
display 14 such as rec:angu'a* cent’a' portion
   

 20A (bounded by dashed line 20) may coriespond to the

aCtive part 0’ disp'ay L4.
     'n active display egion OA,

   

an a ray 0” image pixels may be used to present text and

    

images to a use 0’ device 10. in aCtive region 20A,  

 dispLay 14 may inc'ude touch sensitive components :or
 

input and interaction with a use” 0' device 10. I;

         
desired, regions such as regions 20: and 20A in TIG. 1 may

 both be provided with display pixels (i.e., all or  substantially all 0: the entire front planar surface 0; a

I]
  

device such as device 10 may be covered with dispLay

pixels).   Device 10 may, if desired, have internaL user

interface components sucq as buttons 17 or speaker

component 19 that occapy 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 swith circuitry. Buttons 17 may 

 include button members Liat jorm pish buttons (e.g., 
iomentary buttons), slider switches, roc<er switches, etc.

  
 Device 10 may include internal strictural components such    as structural component 22 that add a raised structure to 

 a portion of concave display 14. Device 10 may include
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 components such as interface components 24 and 26 that may

be fully internal to device 10, but that receive input   fron the user or from the surrounding environment through 
physical interaction with concave display l4. nter ace

 
  
 

 5 components 22, 24, and 26 may be positioned in aCtive

 region 20A or inaCtive region 20: 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   10 featnres.
 
'nterjace components 24 and 26 may be

positioned underneath concave display 14 so that concave

 
display 14 muSt be detormed in orde’ to contact components
 

  24 ol 26 or, if desired may be positioned to lemain in   
conStant contact with concave display 14.   

  
 

  
15 An exploded perspeCtive view or an i'luStrative

disp'ay is shown in TlG. 2. As shown in FlG. 2, concave

disp'ay 4 may be folmed by Stacking multiple "aye s     

inc'ud‘ng ‘lex‘ble display laye” 4A, tonch—sensitive

   
 

"aye” ’43, and cove: layer 14C. Display l4 may also
   

     
20 incljde other layers of material such as adhesive layers,

 optica' tilms, or Other suitable layers. Flexible display
   

  
layer l4 may include image pixe's ‘ormed ‘orm light—
 

 L‘LJ  Lil   emitting diodes (L 3s), organic LZDs (OLEDs), plasma 
cellS, e’ectronic ink elements, liquid crystal display 

25 (LCD) components, or other suitable image pixel Structures  
 

compatib'e with ‘lexible displays.   Touch—sensitive layer 143 may incorporate

capacitive touch eleCtrodes such as horizontal transparent

 electrodes 32 and vertical transparent eleCtrodes 34.

  3O Touch—sensitive layer 143 may, in general, be configured

 to detect tne location of one or more touches or near  
 touches on touch—sensitive layer 143 based on capacitive

sensors, resistive sensors, optical sensors, acoustic
 

 sensors, induCtive sensors, or force sensors.
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Software and/or hardware may be used to process

the measurements of tie detected touches to identi

track one or more geStures. 

stationary or non—s

or near touches on

 may be performed by  
ta

moving one OI more

 ionary,

toach—sensitive layer 143.

single or mul

fy and

A gesture may correspond to 
tiple, touches

 A gesture

 fingers or other

objects in a particalar manner on touch—sensitive layer

 143 such as tapping,

twisting,

pressure and the like at

 

pressing,

changing orientation,

 

rocking,

essentially

scrubbing,

pressing with varying

the same time,

 
   

     
    

 

 

    
 

       
   

    

contiguously, or consecutively. A geSture may be

characterized by, but is not limited to a pinching,

s'iding, swiping, rOtating, flex'ng, dlagging, ol tapping

motion between or with any Other finge o finge s. A

sing'e gesture may be performed with one or mole hands, by

one or mole users, ol any combination the eof.

Cover layel l4C may be formed F om p'astic or

glass (sometimes referced to as display cove” g'ass) and

may be flexible or ”igid. If des‘Fed, the intecioc

surface of peripheral inactive portions 20: of cover layer
 
    

14C may be provided with an opaque masking layer on such

   ay section 14A3
 

’ayer 14A and
 

as blac< ink.

Touch—sensitive flexib1e disp'

may be formed from display pixel array

optional touch sensor layer 143.

FIG. 
 

embodimen t of

device 10 is  
surrounding

illustrative embodiment shown in FIG.

device 10 has an opening 204 that

data port. The sur: 
plane with the surface 0" 
200 and display 14

 

face of

 

17 is perspective view 0"

device 10 with concave display l~

bezel 

 

 
an i1lustrative

in which

provided with a bezel such as bezel 200  
the periphery of concave display l~. fn the

 ’2 of 17, housing
 

iay provide access to a

200 may be formed in—

‘4 (i.e., so that bezel
 

disp'

 form a single

39
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formed at a right angle to the walls 0: housing 12 (as 

 

  
examples). Bezel 200 may be a separate bezel member or

may be formed as a portion of hoasing 12. As shown in

FIG. 17, top and bottom portions 202 of bezel 200 may have  a concave (curved) shape that matches the cross—sectional

curved shape of concave display 14.

FIG. 18 is a cross—seCtional side view 0’ an

 
 
 

 illustrative embodiment or device ’0 in which concave
     display 14 is formed by moanting
 

exible display 'ayer

14A to a concave support structure such as support

Structure 210 (e.g., a rigid support structure having at

 
least a concave external s rtace such as a metal, glass,

 

    o p'astic support St uctu e) using a laye o adhesive
   

 
 matelial such as adhesive "aye 212. As shown in F"G. l8,
 

device 0, det’ned by housing 12,
 the inte nal vo'ume o*
        bezel 202 and concave disp'ay 4 may include volume 216

   
above a plane (indicated by dashed line 214) detined by

  

 the deepest poinl in the cu”vature O"

 

display l4. This is
 

because the inne” sur‘ace 0: support structure 2l0 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., printed 
circuit boards, antennas or other components) may be

positioned. The ability to bend S'exible display 14 into
 

 the concave shape 0: FIG. 18 may therejore help maximize

 
    the interior space that is available within device 10 to

mount device components.

FIG. 19 is a cross—sectional side view 0; a  

portion of device 10. In the illustrative embodiment of 

FIG. 19, concave display 14 is Formed rom ”lexible

 
  

display layer 14A, adhesive layer 212, and rigid cover

layer 14C (e.g., a layer 0" rigid plastic or a 'ayer O'
 

   

rigid cover glass having a concave external surface and a   
 

convex inner surface to which Slexible display 'ayer 14A
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  conforms). Concave display 14 may be formed adjacent to

bezel portion 200 0: Housing 12 or may be joined to 

housing 12 by an additional mounting member. The concave

shape 0: cover layer ‘4C 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 0: cover layer 14C (i.e., so that layer 14A

 
conforms to the convex inner surface 0:   layer 14C) may

 provide additional internal volume 216 to device 10.

FIG. 20 is a cross—sectional side view 0; a  

portion of another embodiment of device 10. In the

  il'ustrative embodiment of FIG. 2”, concave display 14 is
  

   o med ’ om flexib'e disp'ay laye 14A attached to
 
 

 
optional touch—sensitive layer 143 by adhesive layer 212.

oach—sensitive laye 143 may *u ther be attached to rigid

          cove laye 4C (e.g., a glass 0 plastic laye ) using
  

  
 

adhesive layer 230 such that a'l layers (212, ’43, 230,  and 14C) of display 14 conform to the concave shape of
     

cove” laye” l4C. Concave display 14 may be di:ectly
 

adjacent to bezel portion 200 of housing 12 or may be

 joined to housing 2I2 by an additional mounting member.

 The concave shape of all layers (14A, 212, 143, 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—seCtiona' side view 0" device
 

  10 and a common drop surface sucq 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 sur ace ”eatures

 
  
 

such as sur ace Ieatures 242. Sur ace ”eatures 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 iay be provided with concave display 14. Concave
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 display 14 may be provided with a curvature defined by

  maximum depth 248 defined by the distance from the

 outermos: surface of device 10, indicated by dashed line  246 and the deepest point in the curvature of disp'ay l4   (indicated by dashed line 214). The oatermos: surface of

device l0 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 l4 meet housing l2.

Maximum depth 248 may be chosen to be larger   than characteristic size 244 of surface featires 242 o:
 

 common drop surface 240. Providing device 10 with a

concave disp'ay having curvature chosen to provide a
 

 
maximum depth (depth 248) that is "a ge than        cha aCCeVJSCJC height 44 may significantly educe the
  

ris< o: damage (e.g., scratches or Othel damage) to device
     

10 during a drop event.

9roviding concave display 14 with flexible

disp'ay laye” 14A capable O" conforming to the shape 0;

I)  
  

      
    

cove” laye” 4C a'lows all 'ayers of display 14 to be

conformed to same concave shape. Providing device 10

with concave disp'ay l4 in which al' layers of concave

display 14 conform to the same concave shape may reduce

 the susceptibility of device l0 to damage when dropped on

 common drop surface 240 while providing additional

internal volume 2l6 in which internal components may be

positioned.

?'ectronic devices may be provided with concave
 

 displays tiat reduce the risk of damage in the event of a 
drop while maximizing the internal volume of the device. exib'e Concave displays may be formed from one or iore

     layers including a flexible display layer. The f’exib'e
 

 

display layer may be mounted to a rigid suppor, structure

 or a rigid cover layer. Flexible display layers that   conform to the curved shape of a rigid cover Structure
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provide additional internal volume in which internal

 components of the device may be positioned.

ln accordance with an embodiment, an electronic

device is provided that includes a housing and a concave 
display mOLnted in the housing, where the concave display 
has a rigid internal support structure having a concave    
sunface and a flexible display layer attached to the rigid 

 internal support structure tha_ conforms to the concave  
surface of the rigid support structure.

ln accordance witq another embodiment, the 

 concave display further inc'udes a first adhesive layer
      

   

     
  

and the :i’st adhesive "aye” attaches the flexible display

layel to the concave su face of the rigid inte nal support

structure.

in accoldance with anOthel embodiment, the

concave disp'ay ’u the inc'udes a touch—sensitive layel.
 

      
in accoldance with anOthel embodiment, the

concave disp'ay ”uclhe” inc'udes ins, and second adhesive

                 layers, where the first adhesive "aye” attaches tie
 

flexible display layer to the touch—sensitive layer and  where the second adhesive layer attaches the flexible

display layer to the rigid internal support struCture.

 in accordance with another embodiment, the  
housing includes a bezel and the bezel surrounds a

 periphery of the concave display.

lq accordance with another embodiment, the rigid 

internal support structure has a convex inner surface and the electronic device further includes at leaSt one 
internal component mounted adjacent to the convex inner

 surface.

l1 accordance with anOther embodiment, the rigid

 

internal support structure has at least one opening.

l1 accordance with anOther embodiment, the at

 

 
    

least one opening includes a hole in the rigid internal
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support structure and the at least one internal component

is mounted in the hole in the rigid internal

structure.

 ln accordance with another embodiment,

support

an

electronic device is provided that includes a housing and

a concave display mounted in the housing,

concave display includes a rigid cove”

where the
 

'ayer having at

  least one concave outer surface and at least one

corresponding convex inner surface and includes a

display layer, where the

 flexible 

 
 

   
         

 

   
  

 

:lexible display layer conjorms

 

  
 

  

    
    

to the convex inner sur;ace o: the rigid cover layer.

in accordance with another embodiment, the

f'exible display 'ayer includes image pixels to med :rom

o ganic light—emitting diodes.

:n accoldance with anOthel embodiment, the

concave disp'ay :u ther includes a 3' st adhesive layer,

where the 5i s: adhesive layer attaches the flexible

disp'ay laye” to the convex inne” su”‘ace of the ”igid

cove” "aye”.

In accordance with another embodiment, the rigid

 
 

cover layer has at least one opening,

 device

the internal component is mounted adjacent to

where the electronic

further includes an internal component and where 
,he jlexible 

display layer under the at least one opening in the rigid

cover layer.

 

internal componen'

in accordance with another embodiment,

: includes

transmits sound tqrough the

 in accordance with anOther embodiment, 
internal componen'

 device

one opening in

 

further includes

: includes

the rigid cover layer,

 
the

a speaker and the speaker

 Slexible display layer.

the

 a button, where the electronic

a button member in the at least

where the button

member moves within the at least one opening in the rigid

cover layer, and where the movement of the button member
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compresses the button.

in accordance with anotter 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 f'exib'e
 

 display layer and the touch—sensitive layer each conform  to the convex inner surface of the rigid cover layer.

in accordance with another embodiment, the 

concave display tufthe’ inc'ides ti’St and second adhesive
  
  

    layels, where the rlexib'e display "aye is attached to

the touch—sensitive laye with the ” St adhesive layer
          and where the touch—sensitive layer is attached to the
       

 
convex inner su face of the ligid cover layer with the

second adhesive layel.

fn accordance with another embodiment, the  electronic device further includes at least one internal

component mounted adjacent to the “ exible display layer
   

of the concave display.

ln accordance with another embodiment, the rigid 

cover layer of the convex display has at leaSt one  opening, where the at least one internal component is an

audio component, and where the audio component is mounted 
under the at leaSt one opening in the rigid cover layer.

in accordance with another embodiment, the   
concave outer surface of the concave display ias a
 

curvature and p riph ral dg s, wh r th curvature has a

deepest point, where the deepest point and at least some

 of th p riph ral dg s d fin a maximum depth associated

 

 with the curvature of the concave display and where the

 maximum depth of the concave display is between 0.5

millimeter and 20 millimeters.
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in accordance with another embodiment, tne 

electronic device further includes an internal component,

 where the internal component is mounted at a distance from

the peripheral edges of the concave outer surface, and where the distance is smaller than the maximum deOth. 
 
        

   
The Coregoing is merely i"ustrative of the

principles of this invention and va’ious modifications can

be made by those skilled in the art without departing from  
the scope and spirit of the invention.

 
 

As shown in the examples or F"GS. l, 2 and 22—

29, an electronic device may be provided with a convex

 disp'ay. The convex display may inc'ude a flexib'e
      disp'ay 'ayer that has been bent to o m a curved surface.
  

  Convex disp'ays may be formed from rlexible
      layers such as a f'exible disp'ay laye (e.g., a flexible
     organic light—emitting diode array), a ’ exib'e touch—

 
 

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

   
 
 

   
transparent capacitor electcodes for a capacitive touch
      

sensor), a flexib'e 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 flexib'e

  layers). In electronic devices with convex displays

partially covered by rigid cover layers, the cover layers

may be provided witn openings that provide access to the 

f'exib'e layers 0 the display. For example, a cover
   g'ass 'ayer may have an opening that allows a button
   

member to move relative to the cover glass layer. As the 
button member moves within the opening, underlying     portions 0 the exible display may be deformed (e.g., to
  

allow actuation of an associated switch).

 Electronic devices may also be provided with
 

 user interface conponents (input—output components) such
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as buttons, microphones, speakers, piezoelectric actuators

 or (for receiving electrical input from a user or tactile

feedback to users), other actuators such as vibrators,

pressure sensors, and other compoqents. These components

may be mounted under portions of a f'exible display.
 

 User interface components may be mounted under 
   

the flexible display or may be integ’ated into the 
  

 flexible display. The deformab'e nature of the flexible
 

    display may a"ow a user to interact with the user
 

 
interface components (iant—output components) by moving 
the display into contac: with the user interface  components 0: by Otherwise allowing the display to locally  flex (e.g., to allow soand to pass through the flexible   display 0 to allow a barometric pressure reasulements of
 

   the exterio envi onrent to be made by an inte na'
  

   exible 
    

p essu e senso ). "f desired, a portion of the

disp'ay may fo m a memblane portion 0: an eleCtrical

 
   

 

    
component. Components that may be provided with a    

  
membjane that is "ormed from a portion of a f'exible
    

display inclee microphones, laser microphones, pressure

sensors, speakers, etc.

Convex disp'ays formed rom ‘lexible and rigid

 
   
 

 
 

layers that all have convex shapes i.e., disp'ays formed  
from a collection of ’ayers in which no layer of the
 

  display is planar) may provide an aeSthetically desirable 
external appearance while maximizing the internal volume

of the device that is available to hold electrical and

mecqanical device components.

An illustrative electronic device of the type 
that may be provided with a convex display is shown in

FIG. 1.

 
 
?'ectronic 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
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computer, a somewhat

device, pendant device, 
device, a cellular

Device 10 may include a housing such as

12. Housing l2, 
 case, may be formed of

metalcomposites, (e.g.,

other suitable materials,

 materials.

formed

In other situations,

that   st’uctu’es
 

 metal elements.

Device
 

convex display 14.

laye s o
 

multiple   
touch senso "aye
 

 
indium tin oxide (ITO) 

 transparent electrodes have been deposited to

smaller device

telephone,

plastic,

In some situations,

housing l2

material.

or other wearab'

a media

which may sometimes be referred

glass

stainless st

or a combin

parts

:rom dielectric or other low—c

or at 
make up housing l2 may be

Convex display 14 may be to

These l

such as a layer on which a pattern 0;

electrodes or

PCT/U52012/029844

such as a wriSt—watch

e or miniature

 player, etc.  
mousing

 CO as a

 ceramics, fiber
I

eel, aluminum, etc.),

ation of these 
of housing 12 may be 

onduCtivity material.

leas: some 0’ the  tormed ffom
 

0 may have a convex display such as

 med :ror
 

 ayels may include a  
other suitable

"O ”m a   
capacitive touch sensor array or a touch sensor layer

formed using other touch

touch, acoustic touch, optical

technologies

 touch,

 may also include layer that contains

pixels.  be exible  
formed using
 

substrates having thicknesses of

other suitable thicknesses

The display pixel array may be,

organic light—emi

 and columns of OLTD disp]

F’exib’e display pixel

tting diode

The touch sensor layer and the display

sheets of po

 
(as a

  (OLED)

ay pixels.

arrays may also be
 

 5/e'ectronic
 

ink disp'ay  technology to Form

described herein as an example.

etc.). The

‘lexible display 14 is

This

48

;0 microns to

(e.g., resistive

etc.). These layers

an array 0: display

layer may

lymer or Other 
v.5 mm or

1 example).

 for example, an

array containing rows

 Other types of

formed (e.

 use 0" OTF'LD 
 

 sometimes

is, however, merely
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 illustrative. Flexible display l4 may be formed using any  ”lexible suitaole Flexible display tecqqology. The use 0
 

  L‘Jdisplays that are based on OLIJ technology is merely 
illuStrative.

in addition to these finctiona' display 'ayers 
  

 (i.e., the OLED array and the optional touch sensor 
array), display l4 may include one or mo’e struc:u’al

  
 layers. For example, display 14 may be covered with a    exible 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 :lexib'e display layers

to each Other and may be used in mounting r'exib'e display
 
 

      
           

  
     

layels to ligid and :lexible s: uCtu al 'ayers.

"n conj’gu ations :o disp'ay l4 in which the

cove laye :0 display ’4 is j'exib'e, input—output

components that lely on the presence 0: r'exible 'ayers

may be mounted a: any suitab'e 'ocation undel the display

(e.g., along peripheral portions 0; the d‘sp'ay, in a
         

         
central portion 0‘ the display, etc.). In cont‘gurations

For disp'ay '4 in which the ‘lexib'e 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 l7 and a

speaker port opening such as speaker port opening ;8   (e.g., for an ear speaker for a user). Device l0 may also

 have other openings (e.g., openings in display l4 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 20: may be inactive and
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portions of display 14 such as rectangular central portion

20A (bounded by dashed line 20) may correspond to the

 active part of display 14. 'n 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 use: of device 10. I:
   

desired, regions such as regions 20I and 20A in FIG. 1 may

both be provided with display pixels (i.e., all or
l1    substantially all of the entire front planar surface 0; a

device such as device 10 may be covered with display

pixels).

Device 10 may, it desi ed, have inte na' user
 
     intelface components such as buttons 17 oi spea<el 

component l9 that occupy openings such as openings l6 and        

   
18 respeCtively in an optional ligid cove "aye of convex

disp'ay 4. Buttons 17 may be based on dome switches or

othe” switch cincuitFy. Buttons 17 may include bullon    

   members that form push buttons (e.g., momentary bullons), 
slider switches, roc<er switches, etc. Device 10 may

 include interna' strictural components such as strictural

component 22 that add a raised struCture to a portion Oi  
 

convex display l4. Device 10 may include components such
 

as interface components 24 and 26 that may be fully
 

 internal to device lo, but that receive input from the 
user or from the surrounding environment through physical

interaction with convex display l4. n_er"ace components

     
 

22, 24, and 26 may be positioned in active region 20A or

   
 

inactive region 201 of convex display l4. "nterface

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 features.

Interface components 24 and 26 may be positioned  
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   
conract wish convex display 14.  

An exploded perspective view of an i'luStrative

  5 display is shown in FIG. 2. As shown in FIG. 2, convex   display 14 may be formed by stacking multiple layers

 
 
inc'uding flexible display layer l4A, touch—sensitive

   'ayer ’4?, and cover layer 14C. Display 14 may also
 

   
include other layers of material such as adhesive layers,

10 optica' *i'ms, or other suitable layers. Flexible display 
 

layer l4 may include image pixe's formed form light—

  
        emitting diodes (LEDs), organic LEDs (OLEDs), plasma

 

  
ce'ls, e'ect onic ink elements, liquid crystal display    (LCD) components, or othe suitab'e image pixel Structures

     
15 corpatib'e with flexib'e displays.
 

    Touch—sensitive "aye l43 may inco po ate
  

 capacitive touch eleCtlodes such as horizontal transparent   electrodes 32 and VG”::Cal transparent e'ect”odes 34.
     Touch—sensitive layer l4B may, in gene”a', be configured

   
20 to detect the location 0: one or more touches or near  

 touches on touch—sensitive layer 143 based on capacitive

sensors, resiStive sensors, optical sensors, acoustic

sensors, indUCtive sensors, or force sensors.

 
Software and/or hardware may be used to process

25 the measurements of tie detected touches to identify and

track one or more geStures. A gesture may correspond to 
  

stationary or non—sra,ionary, single or multiple, touches  or near touches on toach—sensitive layer 143. A gesture

  may be performed by moving one or more fingers or other 
30 objects in a particalar manner on touch—sensitive layer

 143 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
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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 oIher ”inger or fingers. A

single gesture may be performed with one or iore hands, by 

one or more users, or any combination thereo.

Cover layer 14C may be formed from plastic or
  

 
glass (sometimes referred to as display cove: glass) and

 may be flexible or rigid. If desired, the interior   surface of peripheral inaCtive portions 20" of cover layer   

14C may be provided with an opaque masking layer on such

as blac: ink.

 Touch—sensitive flexible disp'ay section l4A3
 

 
may be ’0 med from disp'ay pixel a ray 'ayer 14A and
  

   
 

optional touch sensor "aye ‘43.

FIG. 22 is pelspective view 0’ an exemplary

      
embodiment of device 10 with convex display 14 and convex

 

 

       
 

housing in which housing 12 has an opening 300 that may

provide access to, e.g., an audio port. A portion of

housing may form a bezel such as bezel 304. Bezel 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 or convex display 14. 
FIG. 23 is a cross—sectional side view 0; 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 l0 may also include

internal components such as battery 310 and components  312. The convex shape of housing l2 and display 14 of
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device lO may provide device lO with a thin appearance

 while providing an interior space that is able to

accommodate internal components such as battery 310.

FIG. 24 is a cross—sectional side view 0; an 

illustrative embodiment of device ’0 in which convex
 

   display 14 is formed by mounting exible display 'ayer
 

14A to a convex s pport Structure such as support

structure 320 (e.g., a rigid support struCture having at 
leas: a convex external sarface such as a metal, glass, or   
plas:ic support s:ruc:ure) using a layer of adhesive

 material such as adhesive layer 322. As shown in FIG. 24,

the internal volume 0” device l0, defined by housing 12
    and convex disp'ay 4 may include volume 326 above plane

 

324 (defined by innel edges 328 O” disp'ay l4) and below
 
 

 
     inner sulface 330 O” disp'ay l4. This is because inner

  

surface 330 o: suppo t s: ucture 320 is concave (in the  
 

       FIG. 24 example). Volume 326 p ovides space which may be

used for placement 0" inlernal components such as

component 332 (e.g., printed ciccu‘t boards, antennas or
   

other components). The ability to bend flexible display
 

 layer 14A into the convex shape of FIG. 24 -ha- matches

  the convex OJter surface of support structure 320 may
   

therefore help maximize the interior space -ha- is  
available within device 10 to mount device components.

  
 

 

FIG. 25 is a cross—sectiona' side view of a

portion of device 10. In the illustrative embodiment of

FIG. 25, convex display l4 is formed "rom ”lexible display    

layer 14A, adhesive layer 322, and rigid cover layer 14C

(e.g., a layer 0" rigid plastic or a 'ayer of rigid cover

 
  

glass having a convex external surface and a concave inner

   surface to which flexible display ’ayer 14A conforms).  

 Convex display 14 may be formed adjacent to bezel portion

housing 12 or may be joined to housing 12 by an additional

mounting member. Providing device 10 with a layer such as
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Flexible display layer 14A that conforms to the convex

shape or cover layer l4C (i.e., so that layer 14A conforms 

to the concave inner surface of layer l4C) may provide   additional internal volume 326 between plane 324 (defined 
by inner edges 328 0” display 4) and inner surface 330 of  
 

display 14.

FIG. 26 is a cross—sectional side view 0; a  

portion of another embodiment of device 10. In the

 
 

illustrative embodiment of F"G. 26, convex display l4 is

 formed from flexible disp'ay layer 14A attached to
   
optional touch—sensitive 'ayer 143 by adhesive layer 322.
 

   Touch—sensitive laye” 143 may *u’ther be attached to rigid
      

cove laye ‘4C (e.g., a glass 0 plastic laye ) using  
adhesive layel 340 such that a" layers (322, :43, 340,

 

  
and l4C) of display l4 conform to the convex shape of
      

cove laye l4C (i.e., so that layers l4A and l43 conform
 

  
 

to the concave inne surface of cover layer l4C). Convex 
display 14 may be formed adjacent to housing 12 or may be  joined to housing 2l2 by an additional mounting member.

The convex shape of all layers (14A, 322, I43, 340, and  
l4C) may combine with convex housing l2 to provide a thin

appearance for device 10 and may provide additional

 internal volume 326 between plane 324 (defined by inner

  edges 328 of display 14) and inner surface 330 of display

14.  
FIG. 27 is a cross—sectional perspective view of

an illustrative electronic device 10 in the vicinity o; a 

connecting structure such as connecting structure 350

 (e.g. an audio port or other female connector). As shown

in FIG. 27, audio port 350 may have electrical contacts

 352 for mating with contacts 356 of a connector such as

mating connector 354 (e.g., a mating audio plug or other

male connector). In the embodimenu ol FIG. 27, a portion

 
   

of audio port 350 may occupy a portion of internal volume
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326 above plane 324 (defined by inner edges 328 of display

14). The convex shape of display l4 0" device lO may  
 

provide a thin appearance and may provide additional

 internal volume 326 between plane 324 (defined by inner

  
 

edges 328 of disp'ay l4) 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 0; an 

i'listrative eleCtronic device 10 in the vicinity o; a 

Stack 0: components 360 such as printed circuit boards
   

(9C3s), sensors, switches, connectors, battery structures,

or othe’ elect’onic components. In the embodiment shown
   
 

 in FIG. 28, some components 360 may be mounted paltially
   

 
    

ol completely in a portion of interna' volume 326 above

plane 324 (defined by inner edges 328 of disp'ay l4). The

convex shape or display l4 of device ’0 may plovide a thin
  
 

appearance and may provide additional interna' vo'ume 326

between plane 324 (defined by inner edges 328 0: display
     l4) and inner surface 330 of display l4 in which PCBS and
 

   other components 360 may be mounted. The examp'e of FIG.
 

29 in which components 360 are mounted in volume 326 is

merely illustrative. Other components or structures may  occupy volume 326, if desired.

 FIG. 29 is a cross—sectional side view 0; an 

illustrative e'ectronic device in which display l4 0“ 
 

 device 10 completely surrounds device 10. As shown in FIG.  29, device IO may have convex front (upper) and rear

(lower) surfaces that are joined along curved sidewalls.   Display 14 may cover the front, rear, and sidewall

  surfaces of device 10 so as to completely surround

electrical components 360 (e.g., printed circuit boards, 
integrated circuits, switches, sensors, etc.). Edges 372

may be joined by a joining member sucq as joining member 
  370. Member 370 may be a separate menber formed of
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 plastic, glass, ceramics, fiber composites, metal (e.g.,

stainless steel, aluminum, etc.), other suitable 
materials, or a combination of these materials, or may be

 formed from an adhesive material.  5 In the example 0t F"G. 29, display 14 may be 
 

formed by stacking multiple "ayers including f"exible
 

  display layer 14A, touch—sensitive "ayer ‘43, and cove:
 

      "ayer ’4C. Display 14 may a"so inc"ude other "ayers 0'
   

 material such as adhesive layers, optical films, or other  lO suitable layers. As an example, display 14 may be formed

by mounting ’ exible display layer 14A to a rigid convex  

support StruCture having one or more convex outer surfaces  and one 0 mo e associated concave inne su faces that
  

'n anOther con”gu ation,
    comp"ete"y su rounds device lO.

   

     
15 dfsp"ay 4 may be fo med from flexib"e disp"ay "aye 14A,
  

     adhesive "aye 322, and igid cove "aye l4C (e.g., a
     

rigid cover layer with one or more convex outer surfaces
    and one 0” mO”e associated concave inner surfaces). In
 

'guration, convex display 14 may be
 

another possible con'
    20 formed by attaching exible display layer "4A to optional
 

touch—sensitive layer 14? using adhesive layer 322.   Touch—sensitive layer 143 may further be attached to rigid

cover 'ayer '4C (e.g., a glass or plastic layer) using
 

adhesive layer 340 so that all layers (322, 143, 340, and  
 

25 14C) of disp"ay l4 conform to the convex shape of cover  
layer l4C. These examples are merely illustrative and

other configurations of display 14 may be used.

  The convex shape of display l4 of device l0 may
 

provide a thin appearance for device 10 and may help to

 3O maximize the internal volume of the device in which

 components such as battery 310, PC3s 360 or other

 components such as component 3l2 may be mounted. 
Surrounding device 10 completely with convex display 14

may allow the area or a device available for visual
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display to be enlarged.

 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.

: 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 flexible

display layer may be mounted to a rigid support Structure

 or a rigid cover 'ayer. F'exible display layers that
 

conform to the curved shape 0”
  

a rigid structu’e may
 

  
provide additiona' interna' volume in which internal  components of the device may be positioned.

in accoldance with anothel embodiment, an

  
 

  electronic device is provided inc'uding a housing and a 
 disp'ay mounted in the housing, whele the display has a

 

   f'exible d‘sp'ay 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 ’lexible display layer to the   convex outer surface of the rigid support struCture. 

in accordance with anOther embodimenc, the
 

disp’ay urther iqc'udes a touch—sensitive layer.
 

 
lq accordance with anOther embodimenc, the

 

disp’ay urther iqc'udes first and second adhesive layers,

      
  

where the firsu adhesive layer attaches the flexiole     
disp'ay ’ayer so -he touch—sensitive layer and the second  

   adhesive layer aulaches the ”lexible display 'ayer to the
    convex outer sarface of the rigid support struCture.

in accordance with another embodiment, the  
 flexible display layer iqcludes 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

connector port.

electronic

a display r

includes a

In accordance with another embodiment, an

device is provided that includes a housing and 
iounted in the housing, where the display

rigid cover layer having at least one convex

outer surface and having at leas: one associated concave

 inner surface and includes a flexib'e display layer that

 

 

 conforms to the concave inne’ su”ace.
  

in accordance with anOthei embodiment, the  display t1 ther includes an adhesive laye and the
  

adhesive layer bonds the flexible display laye to the
  

concave Jane surface of the rigid cover layer.

    

cover "aye” includes glass.

 ,n accordance with anOthei embodiment, the rigid          
in accordance with another embodimenc, she

 Flexib'e display layer includes image pixels formed from

organic light—emitting diodes.

 In accordance with another embodiment, the

 Flexible display layer includes image pixels formed from

organic light—emitting diodes.

  
display furtqer includes a touch sensor layer shay

 conforms to the concave inner surface.

 

 

.n accordance with another embodimenc, che
    

In accordance with another embodimenu, the

 
 

concave display further includes first and second adhesive  
layers, where the first adhesive layer attaches tie

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
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sensor layer includes indium—tin—oxide electrodes.

in accordance with another embodiient, the 

electronic device further includes an internal component,

 where the concave inner surface of the display provides an

additional interna' vo'ume for the electronic device and
 

 
where the internal component is mounted at least partially  in the additional intefnal volume.
 

fn accordance witq another embodiient, an

   
 electronic device is provided having at least a front

 surface and a rear surface and inc'uding electronic
    components int rpos d b tw n th front and rear surfaces

and a display that substantially covers at least the front

  
       

and rear surfaces and that su ounds the electlonic

components, where the display includes a igid cover 'aye

having at least one inner surface and a f'exib'e disp'ay
     

layel that is bent to confo m to the inne surface.
   

in accoldance with anothel embodiment, the 
disp'ay 'u”ther includes a touch—sensitive layer attached

   
        

to at least a portion of the flexib'e display laye”.
 

in accordance witt another embodiment, the inner

  
 surface includes a concave inner surface and the

electronic device further includes a connector struCture

and a housing having an opening, where the conneCtor   structure is mounted in the opening to form a COD19C10r

port.  
in accordance with another embodiment, the 

electronic device has at least two sidewall surfaces and

 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 is merely illustrative 0" the 

 principles of this invention and various modifications can
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 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

 As shown in the examples or F"GS. 30—14, an
 

  electronic device may be provided with a flexib'e display

and Other u

components may include buttons,

actuators S

 aCtuators,

sensors and other components 
transnittin

device.

F

layers such

organic lig

sensitive l 
transparent 
sensor), a

layers may,

cover layer

 

 

 
 

ser interface components. The user interface

switches, microphones,

uch as solenoids, motors, and piezoeleCtric 
connector ports, touch screens, proximity

 

 

for accepting input from, or
  

g information to, a user 0: the eleCtronic

 
   
 

  

    
 

lexible displays may be fo med : om j'exib'e

as a flexib'e disp'ay layer (e.g., a flexible

ht—emitting diode array), a f'exible touch—

ayer (e.g., a sheet 0’
 
’ polyme with an array of   

capacitor electcodes
 

  
 

 
for a capacitive touch 

flexib'e substrate layer, etc. These flexible 
if desired, be covered by a flexible or rigid  
(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 _ exible

 

 

  layers). In electronic devices with flexib’e disp'ays
 

 that are covered by rigid cover layers, the cover layers

may be provided witq openings that provide access to the

flexible la
 

  yers of the display in the vicinity of a user

interface device. For example, a cover glass layer may 
have an opening that allows a button member to move

relative to

cover glass

through whi

T

   
 

ch sound may pass.

0 maximize the area 0:

 

the cover g'ass 'ayer. As another example, a

layer may have one or more speaker openings

 the portion of the

flexible display that is availab'e 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 iay a"ow a user to in_eract with the user 
interface components (iant—output components) by moving  
the display into contac: with the user interface  
components 0: by Otherwise allowing  

 the display to locally

 flex (e.g., to allow soand to pass through the flexible

display or to allow barometric pressure measurements of 
the exterior environment to be made by an internal

pressure sensor).

  
  

   

 

  
t desired, a pontion O” the f'exible display

 

may ’0 m a rembrane struct e for an electrical component.     
For example, a po tion 0* tqe flexible disp'ay may form a

  

   spea<el membrane ’0 a spea<er corponent. Components that
       may be provided with a memblane s: uctu e ’o med from a   portion of a C'eij'e display inc'ude spea<els,
   

microphones, 'aser miC”ophones, p:essure sensors, etc.
        

 
 

   
An i'lust”ative electron‘c device of the type

that may be provided with a flexib'e display is shown in

FIG. 30. Electronic device lO may be a computer such as a

computer Lha- is integrated into a display. Tor example,

 

electronic device 10 may be a computer monitor, a laptop   
computer, a tablet comther, a somewhat sma'ler portab'e

device such as a wrist—watch device,

other wearable or miniatire device, 
 

 
pendant device, or 

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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  s. In some situations, parts of housing 4l2 may

 d from dielectric or other low—conductivity
 

 material some of

formed

  
configuc

   . In other situations, housing 412 or at least

the structures that make up housing 412 may be

:rom metal elements.

Housing 4l2 may be formed using a unibody  ation in which some 0* all or housing 412 is
 

machined

using mu

structur

housing

 

   or molded as a single struCture or may be formed

ltiple structures (e.g., an internal frame

 e, one or more structures that form exterior 
s1r:aces, etc.).

As shown in FIG. 30, housing 412 may have   
mu'tiple

  po t’on
 

may be c

allows p 
relative

pa ts. Fol example, housing 4l2 may have upper

4l2A and lower poltion 4123. Upper poltion 412A     inled to lower poltion 4123 using a hinge that    0 tion 412A to rOtate about rotational axis 416
    
to portion 412B. A keyboard such as keyboard 418

and a touch pad such as touch pad 420 may be mounted in

housing portion 4l2B.

flexible

from mul

include

pattern

 suitable

form a c

also inc

 Device l0 may have a flexible display such as

 display 414. Flexible display 4l4 may be formed

 tiple layers of material. These layers may

a touch sensor layer such as a layer on which a  of indium tin oxide ("TO) electrodes or other

transparent electrodes have been deposited to

apacitive touch sensor array. These layers may

lude a display layer that contains an array of 
display pixels. Tie touch sensor layer and the display

layer ma

(e.g., p

of 10 mi

0.2 mm,

examples

y be formed using flexible sheets 0“ po'ymer  
 

olyimide) or other substrates having thicknesses 
crons to 0.5 mm, having thicknesses of less than

or having other suitable thicknesses (as

).

The display pixel array may be an organic light—
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emitting diode (OL?D) array, tor example. Other types of

 F'exib"e display pixel arrays may also be formed (e.g.,
 

 
electrowetting displays, electrophoretic displays, 
F"exib"e liquid crystal displays, exib"e electrochromic
  

    displays, etc.). The use of OLED technology to form 
f"exib"e display 414 is sometimes described herein as an
 

example. This is, however, mere"y i"lustrative. in 
     

 general, any suitable type 0 exib"e display technology
 

   
may be used in :orming display 4’4.

in addition to these Eunctional disp"ay layers
  
 

 (i.e., the OLED array and the optional touch sensor   
  

             
   

   
  

array), display 414 may include one 0’ more St’uctucal

"aye s. For example, display 414 may be cove ed W":h a

r"exible o igid cover "aye aid/oi may be mounted on a

support st uctu e (e.g., a rigid support). I3 desi ed,

"aye s o: adhesive may be used to attach :lexib"e display

"aye s to each other and/oi to mount :lexible disp"ay

"aye”s to rigid and ‘lexib"e st”ucti”al layers.

        
  

 in some embodiments, display 414 may have an

active area such as active area AA and an inactive area 
such as area IA. In active display region AA, an array of

image pixels may be used to present text and images to a

user 0‘ device lO. n aCtive region PA, display 414 may  
 

include touch sensitive components for input and 
 interaction with a user 0‘ device 10. “f desired, both
 

 central portion AA and peripheral portion lA may be

 provided with display pixels (i.e., all or substantially

all of the entire front planar surface of upper housing

portion 412A may be provided with display pixels).

in the example or F"G. 3’, device 10 has been
    
 

implemented using a housing that is su ”icient"y small to

   
   fit within a user’s hand (e.g., device 0 o; F"G. 3l may
 

be a handheld electronic device such as a cellular  telephone). As show in FIG. 31, device 10 way include a
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display such as display ~14 mounted on the Irons oI

 

    housing 412. Display 41~ may be substantia'ly iil'ed with
 

active display pixels or may have an inactive portion such

 as inactive portion IA that surrounds an aCtive portion

such as active portion AA. Display 414 may have openings  
(e.g., openings in inaCtive region IA or aCtive region AA

of display 414) such as an opening to accommodate button

422 and an opening to accommodate speaker port 424.  FIG. 32 is a perspective view 0: eleCtronic

device 10 in a configuration in which electronic device ’0   has been implemented in the torm o: a tabIet computer. As
 

 
shown in FIG. 32, display 414 may be mounted on the upper  (front) su :ace 0: housing 412. An opening may be formed

  
 

in display 414 to accommodate button 422 (e.g., an opening 
  

may be :ormed in inactive region ’A surrounding active
 

 
egion AA).
 

 
FIG. 33 ;s a perspective view 0’ e'ectronic  
 

   device 10 in a consigurat‘on in which electronic device lO
 

    
has been implemented in Ihe "orm o; a television 0” in the

  

form 0: a computer integrated into a computer monitor. As    
 shown in FIG. 33, display 414 may be mounted on the Iron- 

  
surface of housing 412. Stand 426 may be ised to support

housing 412. Display 414 may include an inactive region

 such as inactive region IA that surrounds active region

AA.

An exploded perspective view of an illustrative

 display is shown in FIG. 34. As shown in FIG. 34,

 flexible display 414 iay be formed by stacking multiple
      
 

 
layers including Slexible display layer 4’4A and touch-

sensitive 'ayer 4 4%. An optional cover Iayer sucq as

cover Iayer ~62 may be formed over flexibIe display 414.

   Cover Iayer ~62 may be a layer of glass, plastic, or other

protective display layer.

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 pixe's Foried trom
 

    L‘J light—emitting diodes (L333), organic LEDs (OL Us), plasma    
cells, electrowetting disp'ay e'ements, electrophoretic

  display elements, 'iguid crysta' disp'ay (LCD) components,
 

  or other suitable image pixel struc:u:es compatible with

 flexible displays.   
Touch—sensitive 'ayer 414? may incorporate

 capacitive touch eleCtrodes such as horizontal transparent 
electrodes 432 and vertical transparent electrodes 434.

   
Touch—sensitive layer 4143 may, in general, be contigu’ed

 

 to detect the 'ocation 0t one 0 mo e touches or neal 
  

   
 

 
touches on touch—sensitive laye 414? based on capacitive,
 

  
lesiStive, optical, acoustic, induc:ive, or mechanical

 measulements, or any phenomena that can be measured with 
lespect to the occurrences o: the one oi more touches or

    
 

near touches in proximity to to;ch sensitive layer 4143.

 Tlexible display 414 may be formed from display

pixel array layer 4'4A and optional touch sensor layer

7142. n the examp'e of F"G. 34, touch—sensitive layer   
     

el~3 is interposed between cover layer 462 and flexible 
cisplay layer 4l4A. This arrangement is merely   illJStrative. “ desired, f’exib’e display layer 414A may
  

    b int rpos d b tw n cover layer 462 and tOJCh—sensitive

layer 4143 (e.g., flexible display layer eleA may be      arranged on top of touch—sensitive ’ayer 414?). If
 

  desired, touch—sensitive layer 4143 and F'exib'e display
 

 layer 4l-A may be integrated as a single layer. For  
example, capacitive touch eleCtrodes such as electrodes 
432 and -34 and display pixels such as display pixels 430

may be formed on a common subs-rate, il desired.
    

ll
  FIG. 35 is a cross—sectional side view Ol a
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portion of Ilexib'e display 'ayer 414A. As shown in FIG.

   35, Llexib'e disp'ay 'ayer 4’4A may contain multiple
 

 sublayers. For example, display layer 414A may include a 
substrate layer such as substrate layer 415. Substrate

   
 

5 layer 415 may be tormed :rom a flexible or rigid

dielectric such as glass, ceramic, or plastic. As an

 
example, substrate layer 4l5 may be formed from one or

 more flexible sheets of polymer (e.g., polyimide).

 Substrate layer 4l5 may have a thickness of 10 microns to

 10 0.5 mm, may have a thic<ness of less than 0.2 mm, or may

have other suitable thickness (as examples).
 

   

      

A thin—:ilm t’ansistO’ (TFT) layer such as TFT

layer 417 may inc'ude a 'ayer or thin—:tlm trans’sto

stluctures (e.g., polysi'icon t ansisto 8 and/or amolphous

15 silicon t ansisto s) :0 red on subst ate laye 4 5.
     

  An 0 ganic emissive 'ayer such as OlED layer 419
   : r1 'fi r1

may be ’0 med ovel ljl "aye 4 7. 0;Lil  
  

3 layer 4l9 may

   
 

 
     

include a light—emltllng materla' such as an a””ay O'
  

 

    organic light—emitting diode structures that are used to    20 Form disp'ay pixe's such as display pixels 430 o: F"G. 34.
  

 
A sealant layer such as sealant layer 421 may be

    formed over 01?) 'ayer 4l9 to protect the structures of
  

OP?) 'ayer 4l9 and TFT layer 417. Sealant layer 421 may  
 

 
be ‘ormed ‘rom one or more layers of po’ymer (e.g., one or
  

 
25 more ’ayers of polymer that are deposited onto OLED layer

     oil that is  
419), me_a' "oil (e.g., a layer 0: meta’

  

 
laminated, sputtered, evaporated, or Otherwise applied    onto OU?D 'ayer 4l9), or other suitable coating or
 

 conformal covering.

 3O EleCtronic device 10 may be provided with one or

more speaker structures :or providing sound to a user 0; 
 electronic device 10. FIG. 36 is a cross—seCtional side   view of a portion of electronic device 10 in the vicinity 

of a speaker structure such as speaker structire 448.
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Sound produced by speaker structure 448 may be transmitted

 tirough Slexible display 414 to the exterior of device 10.

 Flexible display 414 may be Jsed as a speaker membrane 
 ssructure jor speaker 448. ?ortions such as portion 414M 

 lat serve as a speaker membrane for speaker 418 may be

  t

located in an active or inaCtive portion of display 414.

A "angements in which speaker membrane 414M forms an
 

 aCtive display area may allow the size of the active    region 0’ exible display 4’4 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.
 

Transducer 450 may be con’igured to receive electrical     
 

  
 

 
     
        
 

    

audio signal input trom ci cuitry in device 10 and to

convelt the e'ect ica' signa' into sound. in the example

of FlG. 36, tlansducel 450 is :o med 5 om a magnet such as

magnet 440 sulrounded by coi's such as coils 442. Magnet

440 may be a permanent magnet :0”med "”om "enrite

material, ceramic material, iron alloy materia', 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 
magnetic field is produced. Tqis allows coils 442 to act 
as a variable electromagnet with a magnetic field that

interacts with the constant magnetic field produced by

 permanent magnet ~70. For example, tie negative pole of

 the eleCtromagnet may be repelled by the negative pole of            

permanent magn t O. The magnetic force created by this

repulsion wi" ‘orce magnet 440 away from coils 442. When

the current "'owing through coils 442 changes direction,

 the polarity of the variable electromagnet reverses.
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 may be pushed back and forth rapidl

the current in coils 442 alternates

flexible display 414 suc

1brane{er me for speaker 4  moves bacg and forth a"
 

ong the z—ax

y (along the

directions.

h as portion

48. As

is, attached

speaker membrane 414M will in turn vibrate the air in

 front of

  
Structure such as sapport

re

 interposed

414M.

speaker

st  
specia'i
 

 
interposed

support mater 
comb:

speaker membrane 414M,

ferred to as a sti’

Support

membrane po C:

lucture 446 may be

ed composite St Ctu

nation or

 
creating sound

In some arrangenents, an optional s4

structure 446 (some:
l1 1

 tenirg structure or stif
 

between transdtcer 450 and speaker  
 struCture 146 may be used to St   14M of display 414.

  
50 red 5 om a metal plate
  

 es (e.g., a laye
 

waves.

pport

imes

ener) may be

membrane

i’*en 
 

Support

, ’ or
 

  r o foam
 

"aye s O’ 
l)

sti* between fene , etc.),
 
 

    ‘) 1)
gals o sti’ en: truCtures, or
 

om other
  

oma
 

ng s

  these mate”ia's. Using a suppo
 

such as suppo

414M

 440. In arrangements where optional is no:

to respond more accurately to

used,

     
”t structu”e 446 may allow speake
 

the movemen 
support s

, structu ”e 

: membrane  
t of magnet

tructure 446
 

 
magnet 440 may be configured to s

 
 ,iffen

portion 414M of display 414 that serves as a speaker

membrane structure.

There may be one or more speaker structures 448

in device 1

device 10 r

flexible display 414. If

substantia'

 0. Some or a'l of speaker structur
 

way have speaker membranes that are 
desired, some, all,

 
 
 

speaker mer

three speakers,

A suspension

ly all 0 ”lexible disp’ay 414 may 
  1brane for one speaker, for two spea 

or for more than three speaker

 struCture such as suspe

structure 454 may be used to attach portions 0

es 448 in

 formed from

or

be used as a

 kers, for

s.

nsion

” "lexible
 

  
 

display 414 to a rigid support structure such as housing
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412. Suspension stricture 454 may preveit speaker

membrane 4L4M from moving laterally along the x—axis

 and/or the y—axis, th may allow free mOtion of speaker 
membrane 4L4M along the z—axis as speaker 448 produces   

 
 

5 sound. Suspension Structure 454 may be formed from an

elaStoneric material, foam material, resin coated
l)    material, othe’ suitab'e materials, 0* a combination 0;

  

  tiese materials. As shown in the example of F"G. 36,
    

aspension Structure 454 may form a p'iant interface 
 

s

10 betweer speaker membrane 4i4M and housing sidewalls 4128.

T  dis is mere'y illuStrative. If desired, suspension

SC’UCCL’e 454 may form a p'iant int rtac b tw n sp ak r
    

 merbrane 4:4M and any saitable surrounding housing

                 
  

s: uCtL e 0 any suitable igid suppo t s: uctu e.

15 "f desired, thei suspension sti ctures may be

incorporated into speake structu e 448. Tor example,

there may be one or more suspension struCtures attached to

magnet 440. This type 0: suspension srrucrure may provide

           
a restoring force that :eturns magnet 440 to an

 20 equilibrium position after being displaced by magnetic

forces.

 The desired range of frequencies produced by

 
speaker 478 may depend on several factors. For example, 

  the desired range 0 "requencies produced by speaker 448
 

 25 may depenc on the type of electronic device in which

 
speaker ~78 is implemented, may depend on the location of 

 speaker ~78 in device 10, may depend on the other speaker 

structures that are being used in combination with speaker

    suructure 448, etc. Design choices may be made to obtain

  30 a desired frequency response from speaker 4-8. For

 example, materials used in foriing speaker -48 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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the e
r:O  As hown in FIG. 36,

qclosure that surrounds the

housing 412

may optionally be provided with an opening or port such as

acoustic port 452

horn, vent, hole,

(sometimes

etc.).
 

th pr ssurc bctwccn the inside of

outside 0;

 
housing 4l2.

sound waves produced by

such as the ported enclosure shown in the example 0”

36 may increase the magnitude of low—

produced by speaker 448

enclosure may

with a sealed enclosule)

As sqown in  
such as poltion 452P

 
The size and snape o* p

qave a higher bass outp

F:

that plotrudes into

 referred to as a 
Por

 housing 412 and

funnel,

452 may be used to equalize

the

This may in turn augment the

speaker 448. A ported enclosure

 Fl G.
 

(e.g., a spea  
G. 36, port 452 may have a

ct uding portion
 

 cuStomized to obtain a 
examp'e, p
 

 
“horn” shape, in which

  
along the

may have a curved shape,

 
protruding portion 452E

opening 452 may have any suitable size.

 characteristics of port

 frequency response of

10, etc.,

des:

”otrJding portion 452P

the diame

length of portion 452E.

speaker

and may be modified accordingly.

   ed f
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O' pO”t
 

    
le 0 opening 452
  

Pro
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may have any s

The

 

Jt than a spea

the enclosu
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-52 may have

iitable shape,

frequency sound waves

{er with a ported 
(e:

 
poltion

le.

 Tol

a varies

truding portion 452?

and

452 will depend on the desired

48,

 

illtstrative.
 

 
 

 
shown in FIG. 36 is merely

"5 desired,

sealed enclosure that does nOt

of FIG. 

is merely illustrative.

speaker 448 is

ported enclosure, etc.)

 frequency response of

speaker

implemented

speaker 448,

 
have a port.

36 in which housing 4l2 is provided with port The

(e.g., a

will depend on the desired

the structure 0:
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 10, etc., and may be modified accordingly.

 Electronic device 10 may have internal

components or struCtures such as internal component 456.

Internal components such as internal component 456 may   optionally be used to tune the resonant frequency 0: 

speaker 448. Internal component 456 may be a battery or

other interna' Structure. I: desired, optional component
 

 

456 may be onitted or may otherwise not be used to tune  the resonant frequency of speaker 448.

t desired, housing 412 may have one or more
  
 

raised edges such as optional raised portion 412’. Raised

 
portion 4i2’ may have an upper surface that lies above the
 

  uppe surface 0” disp'ay 4l4 (e.g., the uppei surface 0;
 

  

   
raised po tion 4l2’ may piotrude above the upper surface
   

of f'exib'e display 4 4 in ve tica' dimension ).
 

   Optional aised housing 4i2’ ray allow a user to hold
 

    
device lO in hand without dis upting the speakei

  
functiona"ty of display 4l4. Raised portion 4 2' O'
   

housing 4i2 may suc”ound the entice peoiphery O“

 
 

display
      

414, or may be located on one side of display 414, on two  
sides 0: display 414, on three sides of display 414, or on 

all four sides 0" display 414. Raised portion 412’ may be  
 

 
  formed as an integral par, 0’ honsing 4l2 or may be formed 

as a separate Structure in contact with housing 412.

FIG. 37 is a cross—seCtional side view 0; a   
portion of eleCtronic device 10 in the vicinity of another 

 
 possible embodiment of speaker structure 448. As shown in 

FIG. 37, speaker Structure 448 may be driven by a

  
 

transducer such as transducer 450. In the example of F"G.

  37, transducer ~50 may be formed from one or more central
 

  sets of coils 4-2 surrounded by a magnet such as magnet

  440. In some arrangements, inner portion 444 of coils 442

may also contain a magnet structure (e.g., coils 442 may 
surround a magnet structnre). Magnet structures that are
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  formed within inner portion 444 of coils 442 may be formed

 as an integral part of outer magnet 440 (e.g., may be

joined above and/or below coils 442) or may be a separate

magnet Structure. f desired, inner portion 444 of coils
    
 

  
 

442 may be free of magnet structures.

  As with the transducer of F"G. 36, transducer
 

  
450 of FTG. 37 may be configured to receive electrical

 audio signal input from circuitry in device 10 and to

convert the electrical signal into sound. As current

 passes through coils 442, a magnetic field is produced. 
The magnetic field produced by coils 442 interaCts with

the constant magnetic fie'd produced by permanent magnet
 

   440. The inte action 0’ the e'eCt omagnet with the
  

constant magnetic field will c eate a magnetic ’o ce
        
  

 between coils 442 and magnet 443 (e.g., an att aCtive o
 

repulsive to ce). When the cu ent F'owing tqlough coils

          442 changes direction, the pola ity O' the va iab'e
  

     electromagnet (and thus the direction of magnetic "orce)
 

    is reve:sed. Coils 442 may be pushed back and "oclh
   

 
 (along the z—axis) by the varying magnetic force as the

current in coils 447 alternates directions.
  As coils e42 move back and forth, attached 

speaker membrane 4leM will in turn vibrate the air in

front 0: speaker membrane 414M, creating sound waves.   
 Support strtcture 446 may be used to stiffen speaker

  
membrane 41~M so that membrane portion 414M of flexible

display 414 responds accurately to the movement of 
transducer 450.

Ln the example of F"G. 37, speaker 448 may be  
 

 provided with a sealed enclosure that does not have a

  port. This is mere'y illustrative. Any siitable type of

enclosure (e.g., a sealed enclosure, a ported enclosure,

etc.) may be used. The type of enclosure into which  
speaker 448 is implemented will depend on the desired
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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 Oi a 

portion of device 10 in the vicinity of another possible

 embodiment of speaker structure 448. in the examp'e o*  

FIG. 38, speaker 448 is supported by a rigid structure
  

within device 10 such as rigid structu’e 466. Rigid
 

 structure 466 may be formed from housing struCtures or
   

internal components, or may be a dedicated stricture 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 ’ocm a
 
 

 p'iant int tac b tw n sp ak i 448 and rigid Structuie
 
  

466. As with the saspension s: ucture o* F"GS. 7 and 8
   

 
(in which saspension structuie 454 is attached to housing
 

  sidewa'ls 4’28), suspension st uctu e 454 of F"G. 38 may
         pievent speakei membrane portions 4i4M o* disp'ay 4l4

om 

  moving lateoal'y a'ong the x—axis and/or the y—axis, but
 

'Fee motion 0' speaker membrane 4i4M along the

    
may allow
  

z—aXis as speaker 448 produces sound. Suspension
  n

 
 

structure 454 may be attached to any suitab'e portion 0'

spea<er 448 (e.g., sapport struCture 446, magnet 440,

spea<er 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 4l28 or in other

 configurations in which speaker 448 is not attached to

housing 412. For exaiple, speaker 448 may be located in

   the central portion of a large display. In this type of

 configuration, a rigid structure sucq as rigid struCture

  466 of FIG. 38 may be used to support speaker 448, if

desired.

There may be one or more soeakers 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 rigid structure 466. 
‘ desired, a cover Layer such as optional cover
 

  Layer 462 may be formed over exible display 414. Cover
      Layer 462 may be tormed :rom g'ass, plastic, or Other

suitable material. Cover Layer 462 may allow a user to 
hold device 10 in hand without disrupting the speaker

Functiona'iLy o disp'ay 4 —. Cover layer 462 may also
          serve to protec: disp'ay 4 — and Other parts 0” device ’0
  

  while stiLl allowing speaker membrane 414M to move :ree'y
 

 
along the z—axis as speaker 448 produces sound. Cover 
layer 462 may be in contac: with disp'ay 414 O” thece may
 

 be a gap 463 inteiposed between cover layeL 462 and    
dispLay 414. Gap 463 may be :illed with air 0 may
   

include a layer of material such as a layeL of sealant (as

an example).  
One or mo e ho'es such as holes 464 (sometimes
 

  
  ”eterred to as openings or speaker openings) may be formed

   
in cover layer 462 so that sound may pass from speaker 448 to the exterior of device 10.

A perspective view 0“ device 10 showing how  
holes 464 may be formed in cover Layer ~62 is shown in

  FIG. 39. As shown in FIG. 39, hoLes 46~ may be formed in 

a “speaker gri11” fashion in which an array of openings is 
  formed in jront 0: one or more speakers. Holes 464 may be

formed in cover layer 462 in any suitable location. For

example, hoLes 464 may be formed in localized areas of

cover layer 462 that overlap a speaker Structure, or holes   

76~ may be formed in a uniform array that covers some,      alL, or substantially all of the Iron, Sirjace O" disp'ay
 

    l . Poles 464 may have any suitable size. For exampLe,   hoLes -64 may have a diameter between .25 mm and .5 mm,

between .5 mm and 1 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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n
 number or openings 464 formed in cover layer 462 may

depend on the type and number of speakers 448 in device

10.

FIG. 40 is a cross—sectional side view 0" device 

 10 in the vicinity of support structure 446. Support

 
  

    
structure 446 may be used to stitten portions of f'exible

display 414. As discussed in connection with FlG. 36,

sli""ening structure 446 may be ‘ormed ‘rom a meta" p'ate,    
   

 from fiber—based composite materials, from laminated    'ayers 0: one or more materials, or from Other suitable
 

materials. As shown in the example 0: FIG. 40, sti’:ening
   
 

 
structure 446 may be ’O’med :rom a layer of foam 474

 
 

     
  

 
   

intelposed between 5i St and second Stitrening sheets 472.

Sheets 472 may be formed 5 om polymer, metal, glass,

ce amic, fibe —based composites, or Othe suitab'e
       

mate ials. This type of s: uCtu e may p ovide a Stiff and
   

  lightweight suppo t structu e ’0 display 4 4.
      desired, supp0”t 8:”Jcture 446 may be used to sti ten

          
   

       

spea<e: memb:ane portions 4l4M 0' display 4 4, may be used

to sti’_en o-her portions of display 414, or may be used

to sti’_en a'l or substantially a'l o: disp'ay 4l-.

Support structure 446 may be shaped in any   desired fashion. For example, support structure 746 may

be curved, may be planar, or may have a combination of

curved and planar portions.

FIG. 41 is a cross—sectional side view 0" device  

 10 in the vicinity of curved support structure 446. As

 shown in F"G. 4l, Flexible display 414 may conform to the

 shape 0 sti”Fening structure 446. In the example 0; F"G.

 
  
  

  4; sti”"ening structure 446 has a curved shape so that
 

  Flexio’e display 414 is concave. This is, however, merely
 

  illustrative. In genera", sti‘Fening structure 446 and
 

 
the attached portion of display 4l4 may have any suitable    shape. For example, sti fiening structure 446 may have a
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 curved shape so that "lexible display —14 is convex. The

  example of F"G. 41 in which display 41- has a concave

shape may be suitable For confiigurations in which display

  414 forms a speaier membrane for speaker 448. A concave

shaped speaker membrane may improve the quality of sound 
produced by spea{er 448. Speakers with convex membranes

may also be used.

FIG. 42 is a cross—sectional side view 0; 

 device 10 in the vicinity of a single speaker struCture.

As shown in FIG. 42, portion 414M 0’ :lexible display 414  
 

  may form a speaier membrane for speaker struCture 448.

Transducer 450 for speaker 448 may be any suitable type of   transducer (e.g., one or more sets of coils sarrounded by   
a magnet, one or more sets 0’ coi's surrounding a magnet,
 

a piezoelectric transdicer, a microphone transd cer, a  sensor, an actuator, etc.). Spea<er 448 may be the only    
speake in device 10 or may be one of a plurality o*   speakers in device 10. Display—based speaier structure   
448 may be used in conjunction with speake” St”JCtU”eS

 

 
that are not display—based. For example, there may be

other speakers in device 10 which do not use display 414

 
 

   
as a speaker membrane. Speaker structure 448 o; F"G. 42

may use all or substantia'ly all 0‘ display 414 as a

speaker membrane (e.g., the entire front face of device 10  
may be occupied by a speaker), or may use only a portion

of display 414 as a speaker membrane.

in the example 0“ F"G. 43, an array of   
 

transducers ~50 may be used to form a plirality of  display—based speakers 448. Display—based spea<er  
structures 4-8 may be used in conjunction with speaker   

    

structures that are not display—based. Each display—based

speaker 448 may have an associated transducer 450. Each

associated transducer 450 may be any suitable type of

transducer (e.g., one or more sets of coils surrounded by
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 a magnet, one or more sets of coils surroanding a magnet,

a piezoelectric transducer, a microphone transducer, a   sensor, an actuator, etc.). The type of cransducer 450

 used may be different for each speaker 448 (e.g., the 
array Oi speakers 448 in FIG. 43 may incine ditferent  

 

types or transducers, if desired). Providing speakers 448   
with different types of transducers, ditierent structures,

      
 

and di””erent characteriStics may give device 10 the
 

  
ability to produce sound with a wider range o_

frequencies.

 FIG. 44 is a bOttom view of a portion of device

iO showing how an array 0” display—based speakers such as  
 the array shown in FiG. 43 may be implemented in device

   iO. In the example of F"G. 44, suppo t st uctu e 446 is
   

 
formed on the underside of display 414. Support structure    
446 may be used to Stiffen speaker membrane portions 4:4M

of display 414 (e.g., support structure 446 may be    interposed between transducer 450 and display 414).   
Support structure 446 may also be used so stiffen portions

of display 414 between adjacent speakers 448.

 Each speaker 448 may be surroanded by a ring  
 
 

        

414’ o” "'exible disp'ay 414 that is nOt stiffened by

support structure 446. Tlexible ring—shaped portions 414’

of flexib’e display ~‘4 may provide a barrier structure

around each speaker ~48 that prevents interference between

adjacent speakers 448. For example, as speaker membrane 
414M vibrates, ring ~l4’ (waich is surrounded by support

structure 446) may absorb vibrations moving laterally i1 
 display 4le (e.g., in direCtions along the x—axis and/or 

y—axis). This may allow adjacent speakers 448 to operate

independently without being disrupted by the vibrations of

a neighboring speaker.

 
 
f desired, speakers 448 may include a variety 

  of speaker types. ?xamples of speaker types that may be
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used for speakers 448 include subwoofers, woofers, mid—

range speakers, tweeters, supertweeters, etc. " desired,  
 

  
  di”"erenL channels of audio input may be routed to each
 

speaker. For example, speakers 448 may include a center

  channel speaker, a "eft channel speaker, a right channel
 

speaker, a surround channel speaker, etc. Any suitable

characteristic 0: speakers 448 (e.g., size, type,
 

 location, input channel, etc.) may be modified to achieve

 a desired freqiency response and/or to accommodate the

structure of device i0.

:  
 eCtronic devices that contain flexible 

 

displays and one o: more display—based speake” st’uCtures
 

    may be provided. The speaker s: uc:u es may be positioned     
undel the f'exible disp'ay. ?oltions of the flexible
  

disp'ay may be used as spea<el memblanes ’o the speaker

        
 

Stluctures. The speake st uc:u es may be driven by     :lansducers that convert elec: ical audio signa' input
  

into sound. Pie oelectPic transducers or transduce:s
         

OFmed "rom coils and magnets may be used to dF‘ve the
  

 speaker structures. Speaker membranes may be formed from 
 

active display areas of ,he ’lexib'e disp'ay. Some, all,
 

     or substantially all of -he ”lexib'e disp'ay may be used
 

as a spea<er membrane for one or more display—based 
speaker Structures. An optional cover layer may be

provided with speaker openings so that sound may pass from

  I)the display—based speaker structures to the eXterior o;

the device.

fn accordance with another embodiment, an
  

 electronic device is provided including a flexible display

and a speaker structure having a speaker membrane, where 
  the speaker membrane is formed from a portion of she

flexible display.

fn accordance with another embodiment, the    electronic device further includes a stiffening Structure
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configured to stiffen the portion of the flexible display

tiat forms tie speaker membrane.

In accordance with anOther embodiment, the

sli""ening structure includes a layer 0" "oam.

In accordance With anOther embodiment, the

Stiffening StruCture includes first and second stiffening

sqeets that are attached to opposing first and second

sides of the 'ayer of Foam.  
 

fn accordance with another embodiment, the  
 flexible disp'ay includes an active portion configured to

 the from display images and the speaker membrane is formed

the flexi

 

active portion 0;
 

ble disp'ay.
 

 in accordance with anOthel embodiment, the

electronic device urthe includes a igid st ucture and a
  

’gu   ed the 
suspension st uctu e con’ to attach portions of

  

   ture :0 Che 'ZVUC'ZUVG.
 

speaker stluc igi

ln acco
 

 ldance with anOther embodiment, the

20

electronf,c device

  
urther includes an
 

 housing 5

the rigid structure

,n which

    the

electronic device

"lex‘ble display is mounted,
 

is Formed at least par

where
  

-ly from the

25

electronic device housing.

in accordance with another

 
embodiment, the 

electronic device further includes a cover layer formed

over the flexible display, where the cover layer includes

at least one opening form d ov r th

 

sp ak r m mbran .   
fn accordance with aqotier embodiment, the

electronic device further inclees an electronic device 
housing in which the flexible display is mounted, where

the electronic device housing gas at least one acoustic

port.

in accordance with a dother embodiment, the

  Flexible display includes an organic light—emi

ied

,Ling diode
 

 flexible sheet of display having a substrate for from a

polymer.
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in accordance with anOther embodiment an 

 electronic device is provided including a flexible disp'ay
 

  and a plura'ity of speaker struCtures, where portions of
 

   
 

the f'exib'e disp'ay form speaker membranes for the  
p'ura'ity of spea<er struCtures.
 

in accordance with another embodiment, the
   

 
 

e'eCt’onic device further includes a plurality of

sci ening structures configured to stiffen the portions

    
 

     of the f'exib'e display that form the speaker membranes.
 

in accordance with another embodiment, the 

f'exible disp'ay includes a set 0” sti’

  
  fened regions,
  

   
where eacq of the stiffened regions in the set of   fened egions fo ms pa t Ot a respective one o; the

l)
sti*
   

‘)     spea<e St uctures, exib'e egions, where each 0; the
 

flexib'e egions surrounds a respeCtive one o: the

           
    

     
     

stiffened egions in the set of Stiffened egions, and a

su ounding Stiffened region, where each of the f'exible

reg‘ons is succounded by portions of the surcoanding          
sL' "ened ”egion.

   

fn accordance with another embodiment, the  
spea<er structures include a left channel speaier and a

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 inclides piezoelectric

 transducers configured to drive the speaker struCtures.

in accordance with aHOther 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 "ormed from a
 

  flexible sheet 0: polymer, and at least one spea<er having   a speaker membrane formed from a portion
 

sheet 0: polymer.
 

 

 of the flexible 

in accordance with another embodiment, the

portable electronic device further includes a stiffening
  

structure intcrposcd betwccn the at least one speager and

 the speaker membrane, wqere the stitrening stricture
 

 
includes a composite material.

speaker membrane has a concave shape.    
Ln accoldance with anOthel embodiment, the

 
in accoldance with anOthel embodiment, the

housing includes a rectangular housing with four
  

 

 
 

periphe al edges and the flexible o ganic light—emitting
  

diode display and the speaker membran Xt nd b tw n th  
fou” pecipheFal edges.
 

 r

 
principles of this invention and various

 She foregoing is merely illustrative of the

modifications can   be made by those skilled in the art without departing from 
the scope and spirit of the invention. E

embodiments may be implemented individual

combination.
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What is Claimed is:

1. An electronic device, comprising:

a flexible display; and

 an internal componen:, wherein :he flexible

 display may be deformed by an action ex:ernal :o the   
device, and wherein defocmation of the flexible display
 

 
 

 creates a response from she internal cinonent. 
 
 

2. The electronic device defined in claim 1

wherein the flexib'e display comprises:

a f'exible display layer; and  
  a :ouch—sensitive 'ayer.

 3. The electronic device defined in claim 2 
 

wheiein the flexible display laye of the flexible disp'ay
        inc'udes an active disp'ay egion, and wheiein the    inte”nal component is cove:ed with a portion of the active

 

disp'ay region 0“ the f'exible display.
    

  

 4. The electronic device defined in claim 3

wherein the internal component comprises a button, and    wherein deformation 0 ,he 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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movemen, o_ the button member in the opening causes

 
 

    deformasion of the flexible display.

7. The electronic device defined in claim 3

wherein the internal component comprises a pressure  sensor, and wherein deformation of the flexible display

exerts a mechanical pressure on the pressure sensor.

 8. 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 piezoeleCCric actuator.

  9. The electronic device defined in c'aim 3
 

whe ein :he internal component comprises a laser
 

  miclophone ior detecting a sound origina:ing ex:einal to
 

    
:he e'ec:ronic device, and wherein detec:ing the sound
 

      comp‘ises with a laser, detecting deformation of she
 

  ‘lexible display.
 

 
l0. An electronic device, comprising:

 a flexible display; and

an audio component that transmits or

receives sound through the flexible display.

  ll. The elec:ronic device defined in claim 10

wherein the flexible display includes an active display
 

region, and wherein the audio component is mounted behind

 the active display region of the flexible display.

 12. The electronic device defined in claim ll

  wherein the flexib'e display comprises:

 a exible display layer; and
 

 a 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, comprising:

a housing; 
a flexib'e disp'ay mounted on the housing;
 

and  
a first interna' component mounted under a
 

 
pontion of the flexible display, wherein the firs:
         intelnal component is configured to deto m the po tion 0’

i)
  
  

 
the flexib'e display.
 

 l5. The electronic device defined in claim 14
 

 
wherein the firs: internal component comprises a   
pie oe'ect”‘c actuator, wherein a voltage applied to the
  

 
 

pie oe'ect”‘c actuator causes an expansion of the
 

   
piezoelectric aclualor, and wherein the portion of the

n   
 f'exib'e display deforms in response to the expansion 0;

 

the piezoelectric actuator.

 l6. The eleCtronic device defined in claim 14

  
wierein the first internal component comprises a 

structural component, waerein the portion of tie flexible   display deforms in response to physical contact with the
      

 structural component, and wherein deformation of the 
  portion of the flexible display causes the portion of the   flexiole display to conform to a surface of the structural 

component.

17. The electronic device defined in claim 16

 further comprising a second internal Cinonent mounted
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under the portion ol the flexible display, wherein the

 
  

 
 portion of ,he ”lexib'e display that conforms to the
 

  

surface of she suructural component indicates the location    
of the second internal component.

 18. The eleCtronic device defined in claim 17

wherein tie second internal component comprises a button,     wherein tie portion of she flexible display is configured   to be further deformed by an aetion external to the
 

   electronic device, and wherein further deformation of the
  

portion of the flexible display compresses the button.

 

  
   

      
19. The eleCtlonic device defined in c'aim 16

wherein the first inte nal corponent fu the complises an

aCtuatol, whe efn the s: uctu al component is mounted on

the actuator, wherein afsing the aCtuatol moves the
        

st uCtu al component into contact with the po tion of the
     flexib'e disp'ay, and wqerein 'owering the actuator moves
          the st”uctura' componenl out of contact with lhe flexible
 

 
display.

 20. The electronic device defined in claim 19

wherein the “'exible display comprises a touch—sensitive
 
 

layer and wherein deformation of the portion of the

   flexible display conforming to the surface of the  structural component indicates the location of a portion

 of the touch—sensitive layer of the flexible display.

 21. The electronic device defined in c’aim ’9
  

further comprising a second internal c01ponent mounted on  the actuator, and wherein deformation of the portion of
 

    the flexible display conforming to the surface of the 
structural component indicates the location of the second

internal component.
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 22. The electronic device defined in claim 19

further comprising:

a cover member; and

an ac:ua:or switch coupled :o the actuator,

wherein deformation 0’ :he flexible display exerts a 
 

  pressure on the cove: member, and wherein the pressure on

the cover member li_ss she cover member.
    
 

23. An electronic device, comprising:

a housing; and

a concave display mounted in the housing,
 

wqerein :he concave display has a rigid interna' support  :ructuie having a concave sur:ace and a flexib'e disp'ay
 

       
3

layer a::ached to the rigid lDCG na' suppo t st ucture

l:   fiat conforms to the concave sur:ace o: the rigid support
 
   

s:ructuie.

 24. The electronic device defined in claim 23

  wherein the concave disp'ay further comprises a first
 

 
 adhesive layer, and wherein ,he firs, 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 peripqery 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 electionic device defined in claim 29

 wherein the at least one opening comprises a hole in the   
 

rigid internal suppor- 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 3’

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 tie concave display further comprises a first

   adhesive layer, and wherein lhe firsl 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 flexib'e display layer under the

at least one opening in the ligid cove 'ayer.

35. The electlonic device defined in c'aim 34
   
 

whe ein the internal component comprises a speakel and
 

 whe ein the speaker transmits sound through the t exible
    

  

 
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 'ayer, and a
 

 touch—sensitive layer, wherein the Flexib'e 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 c'aim 37
 

 wherein the concave display further comprises firs: and 
second adhesive layers, wherein the flexible disp'ay layer  
is attached to the touch—sensitive layer with the first

 adhesive layer, and wherein the touch—sensitive layer is

attached to the convex inner surface 0: the rigid cover
   

layer with the second adhesive layer.

39. The electronic device de ’ned in claim 38
 

   
further comp ising at least one internal component mounted

adjacent to the flexib'e display 'ayer o* the concave
     
 

display.

 40. The electlonic device defined in claim 39
 

  wherein the rigid cove” 'ayer of the convex d‘sp'ay has at
  

  
 

least one opening, whe”e‘n ,he a, least one internal
  

component is an audio component, and wherein the audio      
component is mounted under ,he a- least one opening in the

rigid cover layer.

 41. The electronic device defined in claim 38

 wherein the concave outer surface of the concave display

has a curvature and peripheral edges, wqerein the

curvature has a deepest point, wherein the deepest point 
and at leaSt some of th p riph ral dg s d fin a maximum
 

 

depth associated with the curvature of -he concave display  
and wqerein the maximum depth of the concave display is  between 0.5 millimeter and 20 millimeters.

42. The electronic device defined in claim 41

 further comprising an internal component, wherein the
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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 Flexib'e display layer that conforms to a convex outer sur.

44. The

wherein the display further comprises an adhesive

and wherein the adhesive layer attaches the flexible

 display laye,

support structuie.

 45. The

 face of a rigid support structure.

eleCtronic device defined in claim 43 

  
layer,

     
, to the convex oute surface of the rigid

 eleCtronic device defined in claim 43

  
 

 
wherein the display furiher 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 disp’ay layer to the touch—sensitive layer,
 

and wherein the second adhesive layer attaches the  flexible display ’ayer to the convex outer surface of the
  
rigid support struc

47. The

wherein the flexibl 

 Formed from organic

48. The

wherein the housing

   

ture.

 eleCtronic device defined in claim 46

e display layer comprises image pixels

ligit—emitting diodes. 
 elec:ronic device defined in claim 46,

has at least one opening, wherein the
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opening is associated with a connector port, the

 electronic device further comprising a connec:or structure

 mounted in the connec:or 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 :o the concave inner surface.

 50. The elec:ronic device defined in claim 49
 

wherein the display further comprises an adhesive layei,   

  
and wherein the adhesive "aye bonds the flexible disp"ay

       
"aye to the concave inne su face of the rigid cover
  

  "aye .
 

 51. The elect:onic device defined in claim 49

 wherein the rigid cover layer comprises glass.

 
 

   

 
 

 

  

 
 

 
 

 

  
 

 

52. The elec:ronic device defined in claim 5'

wherein the flexible display layer comprises image pixels

formed from organic ligqt—emitting diodes.

53. The elec:ronic device defined in claim 49

wherein the flexible display layer comprises image pixels

Formed from organic ligqt—emitting diodes.

54. The elec:ronic device defined in claim 49

wherein the display fursher comprises a touch sensor layer

that conforms to the concave inner surface.

55. The elec:ronic device defined in claim 54
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  wherein the concave display further comprises first and

second adhesive layers, wherein the first adhesive layer

attaches the flexible display layer to the touch sensor

layer, and wherein the second adhesive layer attaches the  touch sensor layer to the concave inner surface of the

display.

 56. The electronic device defined in claim 55

wherein touch sensor layer comprises indium—tin—oxide

electrodes.

57. The eleCtronic device defined in claim 49
 

   further comp ising an internal corponent, wheiein the
 

 
concave inne su face 0: the disp'ay p ovides an

  
    

additional inte nal vo'ume fo the eleCtronic device, and
      whe ein the inte nal component is mounted at least
      

partially in the additiona' inte nal vo'ume.

   
58. An electronic device having at least a

 front surface and a rear surface, comprising:  
electronic components interposed between

 the front and rear surfaces; and  
a display that subStantially covers at

 least the front and rear surfaces and that surrounds the

electronic components, wherein the display comprises a 
rigid cover layer having at least one inner surface and a

    f'exible display layer that is bent to conform to the

inner surface.

 59. The eleCtronic device defined in claim 58
   wherein the display further comprises a touch—sensitive

  layer attached to at least a portion or the flexible

 
 

display layer.
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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 structare and a housing having an opening,

wherein the connector s:ructure is mounted in the opening

 to form a connec:or por:.

 61. Tie elec:ronic device defined in claim 58

wherein the elec:ronic device has at leas: two sidewall   surfaces, and wherein tie display substan:ially 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 aie joined by a joining member.

  
 
 

63. An elect onic device, comprising:

a flexib'e display; and

a speake” stcuctu”e having a speaker
    

 membrane, wherein the speaker membrane is formed from a

portion of the flexible display.

  
64. The elec:ronic device defined in claim 63,

further comprising: 
  a sti efling structure configured to

       
sti "en the portion of she flexible display that forms the

 spea {er membrane .

 65. The electronic device defined in claim 64
 

   wherein the sti “ening structure comprises a layer of
 

foam.

 66. The electronic device defined in claim 65
 

   “ening structure comprises first and
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  second sLi
 

”ening sheets that are attached to opposing 
  
 

 
 

first and second sides of the layer 0" "oam.

67. The electronic device defined in claim 63

wherein the flexib'e display comprises an active portion

  configured to display images and wherein the speaker   
membcane is formed from the active portion of the flexible
 

 display.

 68. The electronic device defined in claim 63,

further comprising:

a rigid struct re; and

a suspension Structure configured to attach     
portions of the speaker s:ruc:ure to the igid st uctu e.

 

i)
 69. The elec:ronic device de ined in c'aim 68,
 

   
rurthe comprising:  

an elect”onic device housing in which the
       flexib'e disp'ay is mounted, wherein the rigid st”ucture

      
is formed at least part'y from the electronic device

 

housing.

 70. The electronic device defined in claim 63,

further comprising:

 
 

a cover layer form d ov r th fl xibl

 display, wherein the cover layer comprises at least one

 opening form d ov r th sp ak r m mbrane.

 

 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 0: polymer.

portions 0

73. An electronic device, comprising:

a ’ exib'e display; and
 

   
a p'ura'ity 0’ speaker structures, wherein
 

   
  the  exib'e display form speaker membranes
  

 for the plurality of speaker structures.

 74. The electronic device defined in claim 73,

further comprising:

 
configu ed to stit  

  
a p'u ality o* sti’fening St uctu es
  

    
  en the portions of the t'exib'e display
 

  
that form the spea<ei membranes.

75.  The electronic device defined in claim 73
 

wherein -he

   
 

  
"lexible display compF‘ses:
  

     

   
 

  a set of sli:"ened ”egions, wherein each of

the sti—”ened regions in the set 0' sti’fened regions

forms part of a respective one of -he speaker structures;
  

 flexible regions, wherein each of the

flexible regions surrounds a respective one of the
 

  
sti "ened regions in the set 0
   

f stiffened regions; and

a surrounding s_i ”ened region, wherein

    
 

 
 each of the

the surrounding sti

76.

  
"lexible regions is surrounded by portions of 

  "ened region.
 

 The eleCtronic device defined in claim 73

wherein the speaker strictures comprise a left channel

speaker and a right channel speaker.

77

 
 . The eleCtronic device defined in claim 73,

further comprising:
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 transducers configured to drive the speaker

struc:ures, wherein each transducer comprises coils and a

 magnet.

 78. The elec:ronic device defined in claim 73

 further comprising piezoe'ectric transducers configured to

 drive the speaker structures.

79. The elec:ronic device defined in c'aim 73
 

 wherein the flexible display comprises an organic light—
    emitting diode display laving a substra:e formed from a
 

flexible sheet 0: polymer.
 

80. A portab'e e'ect onic device, comprising:
 

a housing;    a flexib'e o ganic "ight—emit:ing diode
       display moun:ed in the housing, wherein the exib'e

 

     organic lighi—emiiting diode display has a substrate

  
  

     
 

focmed from a flexible sheet of polyme”; and

a: least one spea<er 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 sLi "ening Structur int rpos d b tw n
 

 the a: least one spea<er and the speaker membrane, wherein

the sci fening struCCJre 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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housing with Four peripheral edges and wherein the

F1exib1e organic light—emitting diode display and the

speaker membran extend betw en the four peripheral edges.
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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 Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308—9726 or (800) 972—6382,
by facsimile at (703) 305—8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313—1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1—866—217—9197.
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Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
David Brent Guard, Hampshire, UNITED KINGDOM;
Esat Yilmaz, Santa Cruz, CA;

Tsung-Ching Wu, Saratoga, CA;
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/089,061 04/18/201 1

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://wwwusptogov for more information.)

If Required, Foreign Filing License Granted: 12/16/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
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Projected Publication Date: 10/18/2012
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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 US patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT—member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant‘s license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the US. Government hotline at 1-866-999-HALT (1 -866-999—4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121—128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730—774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

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 USA offers tremendous
resources and advantages for 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 USA is the best
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR

ADDITIONAL

RATE($) FEE($)
Total

(37 CFRI 16IiI)
Independent

(37 CFR1 16(h))
ApplIcatIon SIze Fee (37 CFFl1.16(s))AMENDMENTB
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1 16(9)

TOTAL
ADD'L FEE ADD'L FEE

" Itthe entw in column 1 is less than the entry in column 2, write "0" in column 3.
" ltthe ”Highest Number Previously PaId For" IN THIS SPACE is less than 20. enter "20”.

**" It the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter "3”.
The "Highest Number Previously Paid For" (Total or Independent) is the highest lound in the appropriate box in column 1.
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First Named Inventor:

 
 
 

 

   
 

PTO/SB/08 Application Number:
Unassigned David Brent Guard

INFORMATION DISCLOSURE Att D k t N A t U 't F'l' D t,orney 0c e, 0: r m: 1 mg ac:

STATEMENT BY APPLICANT 080900.1371 Lnassigned Herewith

ISSUED U.S. PATENTS AND PUBLISHED L'.S. APPLICATIONS

DOCUMENT

NUMBER PUBLICATION OR ISSUE DATE FIRST NAMED INVENTOR

A 7,663,607 02-16-2010 H0tellin_

B 7,920,129 04—05—2011 Hotellin_

C 8,031,094 10—04—2011 H0teilin_

D 8,031,174 10—04—2011 Hambiin

E 8,049,732 11—01—2011 H0tellin_

UNPUBLISHED U.S. APPLICATIONS

DOCUMENT

NUMBER FILING DATE FIRST NAMED INVENTOR
F

G
H
I

FOREIGN PATENT DOCUMENTS

DOCUMENT PUBLICATION OR ISSUE , TRANSLATION

NUMBER DATE COUNTRY (YES OR NO)

 
NON-PATENT LITERATURE (NPL)

DOCUMENT (Including Author, Title, Source, and Pertinent Pages) DATE

 

 

 

 
 

    
 

EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered: whether or not citation is in conformance with MPEP § 609. Draw line through citation ifnot in conformance and not
considered. Include coEy of this form with next communication to the aEplicant

    
U.S. PATENT AND TRADEMARK OFFICE
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